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Monday Morning-March 11 

Chairman: FREDERIC C. WALCOTT 

GENERAL 

SESSION 

President, American Wildlife Institute, Washington, D. C. 

Vice-Chairman: HAROLD T1Tus 

Chairman, Michigan Conservation Commission, 
Traverse City, Michigan 

PUBLIC PROJECTS AND WILDLIFE WELFARE 

The first general session of the Eleventh North American Wildlife 
Conference convened in the Grand Ballroom of the Hotel Pennsyl­
vania, New York, N. Y., at 10:10 a.m., Frederic C. Walcott, President 
of the American Wildlife Institute, Washington, D. C., presiding. 

ADDRESS OF WELCOME 

Frederic C. Walcott 

We are all pleased to see so many people in attendance at this Con­
ference. The enthusiasm. manifested by the large attendance at this 
opening session is invigorating. It is gratifying to see so many of the 
Canadian provinces and practically every state represented. You will 
be pleased to know that some of the foreign countries, France for ex­
ample, are also represented. 

They say that conservation is a state of mind. That is an expression 
that I have borrowed from. Nash Buckingham.. If it is a state of mind, 
this audience is solid for conservation. We are just beginning to learn 
and we have got a great deal to learn yet, that conservation starts from. 
land, air and water. We have got to learn how to till our fields. We 
have got to learn to keep the erosion out of our streams, so that the 
water will not be polluted, so that the dams will not fill up and be­
come useless. We speak glibly of flood control. Flood control cannot 
exist if we use the water for power. Power and flood control are en-

3 

_, 
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emies. You can't make power from falling water unless you have the 
water impounded and that defeats flood control. 

Now, then, we have a very interesting program. We have eminent 
speakers. We have deliberately delayed the starting of this meeting 
for half an hour in order to register the large number of delegates. 

I want to introduce first a m.an who has been always present · at 
these Conferences and who represented- Canada for many years. He 
goes way back into the American Game Association years-years when 
we first started this annual assembly, away back thirty-odd years ago, 
in the old Waldorf Hotel. Now, we have graduated and the con­
. ference has become large. We used to be guided by the technical ex­
'planations of the men who would come from England, Ireland and 
Scotland. They were the result of hard experience and inheritance. 
They inherited their knowledge from their fathers, some of them from 
their grandfathers and their great grandfathers, but they never knew 
the science of biology, they never knew zoology. 

Now, then, we have made a beginning, a very successful beginning. 
For the past 10 years, we have had cooperative research units that are 
training young men along the lines of sound game management, re­
search and field work. Consequently, we are now facing a bright 
future. We have in the near future a tremendous pressure being 
borne by the returning soldiers. They have lived out of doors from one 
to three years. They have learned how to live out of doors; they like 
it, and they want to be back here camping, :fishing and hunting. So 
that there is going to be an additional pressure on our game reserves. 
Therefore, we must be studious, careful and watchful and protect our 
renewable assets. 

Our first speaker, a man from Canada, always has some news for us. 
He is going to introduce Mr. Vogt, who will speak to us on what we 
are doing in Mexico, what we are proposing to do in Chile, Guatemala 
and Venezuela. 

I call on our dear friend, Boyes Lloyd. 
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PAN-AMERICAN CONSERVATION 

HOYES LLOYD 
Chairman, International Committee for Bird Preservation, Pan-American Section, 

Ottawa, Ontario, Canada 

and 

WILLIAM VoGT 

Latin American Representative, International Committee for Bird Preservation, 
Pan-American Section, Washiington, D. C. 

MR. LLOYD: I was to have given you some account secondhand of 
what the Pan-American Section of the International Committee for 
Bird Preservation had done in Pan America, just to tell you accom­
plishments, not what we plan to do. I do not have to do that. We are 
very fortunate at the last moment in getting in touch with William 
Vogt, who liappened to be in this part of Pan America. He is going · 
to speak to us this morning and give you firsthand instead of second­
hand information. 

Here is the latest report prepared by Mr .. Vogt. Mr. Vogt's talk, 
which :follows, will be in elaboration of this report. 

REPORT 

I submit herewith brief report of· my recent activities as Latin 
American Representative of the Pan-American Section of the Interna-
tional Committee for Bird Preservation. 

In my capacity as Chief of the Conservation Section of the Pan­
American Union, I have been traveling most of the last two years in 
Latin America. The fact that I was also representative of the Inter­
national Committee for Bird Preservation has been of great assistance 
to me, especially in organizing or making contacts with national 
groups. 

In the course of my work I have reorganized our National Sections 
in Mexico and Chile, and the Chilean Committee· has been given official 
governmental status and will presumably receive a subvention from 
the government. A National Section has been orgap.ized in Guatemala 
and arrangements have been made, subject to the approval of our 
Executive Committee, for a newly formed Conservation Committee in 
Venezuela to be the representative in that country of our Pan-Ameri­
can Section. 

Largely through my efforts, Cape Horn National Park, extending 
from Cape Horn to the northern tip of the W ollaston Islands and in-
cluding an area of some 750 square miles, was set up. 

In Mexico I initiated and have helped organize a new section in the 
Ministry of Education that has begun to teach conservation in all 
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public schools of the country. At the request of the Minister of Edu­
cation I wrote a 100-page booklet on conservation which has been dis-
tributed in two editions totalling 75,000 copies. 

In Mexico, with the :financial support of the Pan-American Section, 
a series of thirty radio broadcasts on conservation was arranged. It is 
expected that these will be published in Spanish in an edition of about 
50,000. I made conservation surveys in Chile, Mexico and Guatemala, 
and rendered reports to the governments of those countries covering 
such matters as bird and mammal protection, preservation of national 
parks, soil conservation, etc. As an indication of the progress that is 
being made I have been invited to return to Mexico soon to lead a 
round table on natural resources in the Second Social Sciences Con­
gress. Others leading round tables include cabinet members, former 
presidents of the National University, etc. This is the first time a 
foreigner ha!! ever been invited to participate in such a congress. This, 
of course, gives an unparalleled opportunity to present to most influ­
ential Mexican citizens and the Press the importance of protecting 
birds, mammals, national parks and other habitats. I also organized 
a two-year wildlife survey1 of Mexico now approximately half finished, 
which was generously supported by the Pan-American Section. I am 
advised that information supplied to Venezuelan conservationists was 
instrumental in blocking a market hunting concession in that country. 
Numerous lectures and broadcasts have been given and articles pub­
lished. 

In connection with my work for the Pan-American Union the help 
of the Pan-American Section is absolutely invaluable, since it makes 
it possible for me to organize conservationists and to leave a nucleus 
of interested people to push activities while I am away. 

Considerable material has been assembled for the new conservation 
news letter, which will be published in Spanish by the Pan-American 
Section and will be sent to National Sections of the International Com­
mittee and to conservationists interested in wildlife. This will fill an 
almost complete vacuum since.such material is available in only about 
two countries in all of Latin America. 

Sincerely, 

WILLIAM VOGT 
Latin American Representative 

Pan-American Section 

•A major expenditure of the Pan-American Section has been the sum of f4,000 which was 
contributed to finance the cost of a two-year ecological and wildlife conservation survey in 
Mexico. The ·following organizations also contributed to the financing of this important 
investigation: American Committee for International Wildlife Protection, New York Zoological 
·society, American Wildlife Institute, Boone and Crockett Club and the Camp Fire Club of 
America. 
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Mr. Vogt, as many of you know, was Editor of Bird Lore. He left 
some years ago to become the ornithologist of the Guano Company of 
Peru, where, as a famous ornithologist said, he worked for the incre­
ment of the excrement, a most important subject for any of us who 
like good things to eat and, who want to grow things and see them 
grown in a hungry world. 

From there he became Chief of the Conservation Section of the Pan­
American Union. He .is going to tell you of things that he has seen 
and things that our section has done. He represents both the Union 
and our Pan-American Section of the Committee of International 
Bird Preservation. It is a pleasure to call on Mr. William Vogt. 

MR. VOGT : .The Latin Americans, like the North Americans, are very 
well characterized by a story I heard a few weeks ago about a large 
family Christmas dinner. The mother of the family was eating an 
oyster cocktail and she noticed Henry sitting across the table with .no 
oysters. It occurred to her he never tasted them, so she took her fork, 
picked up an oyster and pushed it over at him and said, '' Henry, try 
this oyster," and she put it right into his mouth. 

She went on talking and eating her oysters and she got down to the 
last one on her plate. She thought she had 'better be generous again, 
so she picked up the oyster and passed it across the table and said, 
'' Henry, wouldn't you like another oyster Y '' 

Henry said, '' I don't like this one.'' 
Conservation implies restraint either from without or from within. 

There is no need for restraint perhaps when populations are very low, 
when the pressure on the land, on the natural resources is so small that 
the depletion is less than the reproduction. But in this world of san­
itation, Vl}Ccination, typhoid shocks (I am full of those bugs at the 
moment getting ready to go south, so I speak very feelingly), popula­
tions are going up and in a phrase that is familiar to every game man­
ager, the human race is exceeding the carrying capacity of the land. 
There are now less than 2 acres per person to feed the population of 
the world. 

Latin America is thought of as the great untouched continent able 
to absorb millions of human beings. Actually this is far from the 
truth. If you will remember what a relief map of Latin America looks 
like, you will recall that except for a very few regions, Latin America 
does not have level land. It has very little land with a slope of 8 per 
cent, land that can be tilled without special practices. True, it 'has 
the great Aniazon Valley, but that is an area of such extremely heavy 
rainfafl and such extreme heat that it must be virtually written off 
agriculturally. The high plateau northwest of Rio in Brazil has a 
great deal of level land, but that is an area of deficient rainfall and, 
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again, it has a very low carrying capacity like our own Southwest, and 
thus it goes for most of Latin America, except for the Argentine 
pampas. There you have land that is very much like our own Iowa. 

Latin America has approximately the same population as the United 
States. It was settled by Spanish people, by Iberians in whom the 
urban tradition was exceedingly strong. They were not country peo­
ple. The ruling classes particularly lived in cities. They thought as 
city men and they have never developed the countryman's approach 
to the land that is so characteristic of many North Americans, British, 
Scandinavians, and so on. So they have very little feeling of what is 
happening to the land. They are very niuch in the exploitative stage 
in their economy. They clean up and get out, which, again, is part 
of the Spanish tradition. They have grafted that tradition onto the 
Latin-American Indian tradition of the Inca, the progressive agricul­
ture in which the Indian would hack down some trees, burn them, 
ra.ise three or :kmr crops and move on to a new piece of land. That 
worked fairly well when populations were low, but with rising popu­
lations the land wouldn't stand it. People have been forced more and 
more ofl' the little level land there is between the mountains or in areas 
where the rainfall is suitable up onto the hillsides. There is no part 
of the world today, I think not even Australia and South Africa, that 
more generally suffers from soil erosion than Latin America. Forests 
have been devastated largely by the rotating agriculture of four hun­
dred years. Latin America has been lived in for nearly two hundred 
years more than North America, that is, all of it. The Jesuits pro­
duced excellent maps of the river systems of Latin American in the 
.Seventeenth Century, really amazing maps. 

Wildlife, naturally, has taken a tremendous beating along with the 
destruction of its habitat. With the soil gt>ing, floods mounting, water 
tables falling, with the forests going, with normal plant associations 
that support wildlife disappearing, the wildlife can't survive. 

Now, along with the Spaniard urban attitude towards the land goes 
a very considerable lack of interest in wildlife itself. The sportsman 
as we know him is almost nonexistent south of the Rio Grande. Hunt­
ing is a practical thing. We think of pragmatism as a North American 
philosophy, but the Spaniard would have given William James cards 
and spades on how to get along in a harsh world. Hunting is for the 
pot and no one worries very much. They don't value what they get 
enough so that they care about perpetuating it. The people are ex­
tremely poor over much of Latin America. They lack protein in their 
diet and they will shoot anything. It is very striking how the habits 
of even common birds like robins change when they get in�o Latin 
America. Here they are tame, they are approachable; down there it 



PAN-AMERICAN CONSERVATION 9 

is almost impossible to get within gunshot of them. It is literally diffi­
cult to collect them. · 

Therefore, conservation of wildlife even more than conservation of 
resources that can be seen to have a greater economic value is a long 
tough job. It must be looked at from the lung-range point of view. We 
can't hope to do very much in a hurry. As far as the wildlife itl!elf 
is concerned, there is not the hunting pressure in the South that there 
is here and trapping is almost nonexistent except in the extreme south­
ern part of South America. Consequently, that particular drain is not 
something to worry about. The chief concern is apathy. The whole 
conservation problem there must be approached from the educational 
point of view. 

That is what the Pan-American Union has been trying to do. An 
inter-American treaty on protection of wildlife and natural beauty 
was signed by 18 governments in 1940 and subsequently has been 
ratified by 8. It came into force in 1940 and in 1943 the Union or­
gani7ied the new division with a grant from the Nelson Rockefeller 
Office, the Coordinator of Inter-American Affairs, to operate fqr 3 
y�rs. It was a sort of pilot project to see how it would be accepted. 

I was fortunate enough to get the job and worked on it. It has a 
good many headaches but they are interesting headaches. It became 
obvious that wildlife conservation, national parks and so on, must be 
approached as an aspect of the total land-use problem. If we can 
make them see that wildlife and its habitat represent the highest pro­
duction, the highest use of the land in various parts of Latin America, 
there is a good chance we can arouse and sustain interest iu conser­
vation. So that has been our guiding principle. 

The most interesting attempt to put that into operation has been in 
Mexico. There, with the financial help of the American Wildlife In­
stitute, the International Committee for Bird Preservation and several 
other organizations, we have had a research man in the field for over 
a year and a half. What he is trying to do is to get enough of a pic­
ture of Mexican wildlife so that we can sell to the Mexicans themselves 
the value of that resource and also to get the basic facts that can be 
used to set up an administrative program. A great deal-of the land in 
Mexico is virtually useless. It is quite useless for anything except 
wildlife. Used for wildlife, it can produce considerable wealth for 
the country and, incidentally, save the wildlife, save the sport of hunt­
ing, and so on. We have tried the same tactics in other Latin American 
countries, but most other countries certainly are not yet ready for a 
research program; if we carried it out, they wouldn't do anything 
about it. I should add that the funds from the United States were 
augmented by Mexican Government funds. It is the first time I think 



10 ELEVENTH NORTH AMERICAN WILDLIFE CONFERENCE 

in the history of Latin America that such a project has been tackled. 
In Chile we have been able to get national parks set up. We are 

getting similar cooperation in Venezuela and the prospects look very 
good in Guatemala. Education has been taken up by a number of 
governments, notably Mexico, which recently passed a rather sweeping 
law on conservation of soil and water, which included wildlife and 
which required the teaching of conservation in every school in the re­
public from the elementary one-room country school up to the uni­
versity. So we do see signs of progress. However, there is a great 
resistance. The fact that a law is passed does not necessarily mean 
that anything will be done; they don't have funds, they don't have 
money for textbooks, they don't have trained people to work with them. 

The standard of living, the well-being, the political stability, the 
purchasing power, the potentiality for industrialization, all things that 
are of very great interest to us here in the United States are so in­
fluenced in Latin America by destruction or commercialization of nat­
ural resources that this whole problem is of serious concern to North 
Americans. It is very properly something for us to work on here. I 
hope that as the years go on and as we are able to report additio11-al 
progress, more definite things accomplished, that we shall be able to 
count on further support from North Americans south of the border. 
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MANAGEMENT OF CANADA'S WILDLIFE RESOURCES 

HARRISON F. LEWIS 
Superintendent of Wildlife Protection, Department of Mines and Resources, Ot­

tawa, Ontario, Canada 

The theme of this Conference, as we all know, is '' The Place of Wild­
life in a Changing World." My subject, ''The Management of Can­
ada's Wildlife Resources,'' is to be considered in relation to that theme. 

Many changes that are taking place in the world in which we live 
are forced upon the attention of everyone. They flaunt themselves, 
they shout, they thrust into our lives. Yet, amid the welter of change, 
it is well to be aware of the unalterable nature of many basic relations. 
We have at all times a most solid foundation for our thinking and our 
acting, and much that passes for change is merely our discovery or 
rediscovery of additional tracts of this foundation. 

Application of this view to Canada's wildlife resources throws into 
clear relief the fact that these resources are always important in the 
economic life q;f the Dominion. Throughout temperate North America 
wildlife resources, especially fish and fur, were from the earliest ar­
rival of Europeans a leading incentive to exploration and development; 
in both Canada and the United States, - despite the growth of other 
great interests, wildlife is still of much importance to a large part of 
the population. We are sure of the continuing prominence of wildlife 
in Canada in the future, for more than 90 per cent of the area of the 
Dominion produces wildlife and on about two thirds of the country's 
area wildlife is the most valuable permanent crop and, because of nat­
ural conditions, is likely to continue to be so for as long as we can 
foresee. 

Canada, which has an area equal to that of the continental United 
States and Alaska, comprises nine provinces, the Northwest Territories 
and Yukon Territory. The wildlife within any province is the prop­
erty of the province, which therefore has the chief responsibility for 
administering or managing it. The Dominion Government has, how-

� ever, a number of important responsibilities with respect to Canadian 
wildlife. These may be stated briefly as responsibility for wildlife 
resources in the territories and in national parks and other federal 
reserves, responsibility for administration in Canada of The Migratory 
Birds Treaty and the Dominion statute that implements it, responsi­
bility for fishery regulations, and responsibility for that element of the 
national welfare that is dependent upon wildlife and its utilization. 

This division of responsibility is, of course, reflected in the adop­
tion and enforcement of conservation legislation. It is also becoming 
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readily recognizable in respect to scientific research, an essential ac­
tivity. In research with respect to migratory birds and to special 
problems of wildlife in the territories and the national parks, the Do-
minion Government must take the lead. As far as mammals, game 
fish, and nonmigratory birds are concerned, we must expect the Do­
minion Government to carry on basic research on problems that are 
general or widespread, while on the foundation thus provided each 
province builds a superstructure of wildlife research especially related 
to provincial or local needs. 

That successful wildlife management must include scientific appli­
cation of the results of scientific research has become a truism. In 
Canada, as elsewhere, development of such a policy involves employ. 
ment of personnel highly trained in appropriate divisions of biology. 
A number of men who possess this qualification are n·ow engaged on 
various kinds of wildlife work in the service of the Dominion Govern­
ment. Much scientific assistance with respect to wildlife problems is 
also obtained through various suitable arrangements with able scien­
tists on the faculties of Canadian universities. Nevertheless, we feel 
keenly at present the restrictions of Canadian wildlife management 
that result from an. extreme shortage of men with adequate scientjfic 
training in the wildlife field. We recognize that, as a result of the 
recent war and of other historical factors, such a shortage at this time 
is inevitable and we are confident that ifis only temporary. The situa­
tion has been brought to the attention of all Canadian universities, so 
that, from among the multitudes of demobilized personnel and other 
students who now throng their halls, those with a special innate in­
terest in wildlife and its management may be selected and trained. 
Only those who have that innate interest should enter this field; all 
others, no matter how much training they receive, are of unsatisfac- · 
tory quality; but those who have the natural interest, the ability, and 
the desire for scientific training should be given the green light. 

This is an appropriate point at which to express Canadian apprecia­
tion of the invaluable work in the wildlife field that is carried on in 
this country. We recognize our indebtedness to United States uni­
versities, in which Canadian wildlife scientists often receive specialized 
graduate training; to the Fish and Wildlife Service, the National Parks 
Service, and other United States federal agencies concerned with wild­
life, who exchange information with us and cooperate heartily on every 
occasion; to wildlife agencies of the various states, who share with us 
the results of activities in many lines of common endeavor; and to 
various private wildlife organizations and workers in the United States,· 
who are ever ready to give practical proof of their recognition of the 
unity of wildlife problems everywhere. Canadians are pleased when 
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they have opportunities to demonstrate, by extending cooperation from 
the northern side of the border, their appreciation of such invaluable 
help. 

-Much of the Dominion Government's work in connection with wild­
life is carried on through the Department of Mines and Resources, 
while fish and various marine forms are, in general, under the juris­
diction of the Department of Fisheries. 

The Department of Mines and Resources includes in its organization 
the National Parks Bureau, the National Museum, the Dominion For­
est Service,. the Indian Affairs Branch, and the Bureau of Northwest 
Territories and Yukon Affairs. 

The National Parks Bureau administers Canada's national parks, 
of which there are now 25, with a total area of· 12,404 square miles. 
This Bureau also administers, in conjunction with the Royal Canadian 
Mounted Police and in cooperation with the provinces, The Migratory 
Birds Convention Act. In addition, the National Parks Bureau at­
tends to those aspects of wildlife that have to do with the national 
welfare as a whole. 

An important unit in the Dominion Government's organization for 
dealing with wildlife is the Advisory Board on Wildlife Protection. 
This Board consists of government officials representing the various 
departments and branches of government that have special concern, 
with wildlife. At the Board's meetings important wildlife problems 
are fully and informally discussed by experienced men, including both 
scientific specialists and administrators with other backgrounds. The 
Board is an advisory one, without authority to enforce its views, but 
the well-balanced conclusions that it reaches have proved, through the 
years, to be most important and useful foundations for government 
action. 

The Department of Mines and Resources also maintains close and 
helpful relations with the Bureau of Animal Populations, at the Mu­
seum of Oxford University, Oxford, England. This Bureau has made 
special studies of animal population cycles, which are conspicuous and 
very important wildlife phenomena throughout most of Canada, par­
ticularly in the more northern parts of the country. So important are 
these cycles in Canada, that every effort must be made to learn more 
about them, not only that they may be forecast accurately, but also 
in order to explore all possible means of controlling them. 

There is some ground for believing that the increase in numbers of 
certain predators, such as foxes, coyotes and wolves, which in recent 
years has attracted attention in Canada, as well as elsewhere, is a 
cyclic phenomenon. This increase demands serious attention, which 
is being given to it in Canada, but long experience has made clear that 
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mere payment of an increased bounty is no cure for the situation. 
There is every reason to expect relief in due course from the continua­
tion of the natural cycle, which necessarily includes decrease as well 
as increase, but in the meantime all possible means of ameliorating the 
situation are being considered and explored. 

Another subject that receives close attention at all times is th.e safe­
guarding of wild mammals and birds whose numbers are so low that 
they are in a precarious situation. Brief comments on some of these 
animals may be of interest at this time. 

The trumpeter swan, our largest waterfowl, has been the object of 
special protective measures in Canada for more than 25 years. Special 

. wardens have guarded the flocks of trumpeter swans, special sanctu­
aries have been set aside for them, grain has been fed when natural 
food was inadequate, special investigations have been carried on, and 
the interested cooperation of the public has been sought. There have 
been repeated setbacks, especially from starvation, when exceptional 
cold sealed winter-feeding grounds with ice, and from poisoning caused 
by swallowing lead shot. Only last month, in mid-February 1946, a 
flock of 13 trumpeter swans, wintering on Vancouver Island,, British 
Columbia, lost at least 11 of its members from lead poisoning, a 
scourge against which protective measures are useless. Our chief 
difficulties in conserving trumpeter swans in western Canada arise in 
winter, when natural conditions restrict the birds' feeding and resting 
grounds. Reproductive success of these swans is reasonably good and 
we have therefore had no occasion to resort to artificial measures of 
assistance in the breeding season. I am pleased to be able to say that 
we now conservatively estimate the Canadian population of trumpeter 
swans at 900 birds and that at the numerous nesting territories that 
have been located there is practically no human interference with them. 

Another species that causes much anxiety is the whooping crane. It 
has not increased under complete protection as the trumpeter swan 
has done, but has gradually decreased. At present, Canadian and 
United States wildlife authorities are intensifying investigation of this 
great crane, with a view to helping it in any way that may prove to 
be practicable. 

It is a pleasure to report that the pronghorned antelope, which was 
reduced in Canada, 20 years ago, to such a small population as to give 
rise to fear that it might not persist, has now a Canadian popula!ion 
of more than 30,000 and is not viewed as being in special danger. The 
trend of the eastern woodland caribou population, on the other hand, 
is downward, in spite of protective measures. 

Special preserves for beaver, most of which are under the super­
vision of the Indian Affairs Branch, contain some 50,000 square miles, 
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and continue to achieve solid and satisfactory success. fhe beaver 
population on the preserves increases, controlled cropping yields rev­
enue, water storage is improved, and various other forms of life, such 
as muskrats and ducks, benefit incidentally. 

In various parts of Canada, especially in the Province of Manitoba, 
the development of large marsh tracts for muskrat production is meet­
ing with similar success. Projects of both of these types are so man­
aged as to be of material benefit to local aborigines and to the nation 
at large. 

A small eiderdown industry that, for some years past, has been car­
ried on, under government supervision, in the region of the Gulf of 
St. Lawrence, has demonstrated its vaiue as an influence for conserva­
tion of eider ducks. Extension of the industry to more northern 
coasts is planned. 

Some large J}ngulates, such as the elk, the white-tailed deer, and the 
bison, have in certain areas, including some of the national parks, be­
come so numerous as to give rise to problems connected, not with scarc­
ity, but with overabundance. The problems that these overpopulations 
create are usually urgent and, if not promptly curbed, inflict severe 
and lasting damage on the range on which the browsing and grazing 
animals depend. Under the conditions existing in Canada's national 
parks, we have found it imperative to reduce some of these surplus 
populations by carefully organized slaughter. Care is taken to utilize 
to the best advantage the meat and hides that result from these man­
agement operations. 

In the Northwest Territories, the cold climate and the relatively 
limited soil resources are not favorable to heavy or rapid production of 
wildlife. Consequently, although the wildlife of these territories forms 
an impressive total, it could be reduced quickly by overuse and is 
sparse when considered in relation to the area over wh.ich it is dis­
tributed or in relation to the population of Indians and Eskimos that 
is dependent on it for the necessities of life. 

As a result, it has been found necessary to restrict very closely the 
privilege of hunting and trapping in the Northwest Territories. 

Five large preserves, with a total area of 917,194 square miles, have 
been set aside for hunting and trapping by aborigines. In the re­
mainder of the Northwest Territories white persons may hunt and 
trap only under authority of appropriate licenses, which are issuable 
only to the following classes of individuals: 

1. Residents of the Northwest Territories who, on the 3rd day of
May 1938, held hunting and trapping licenses and who continue to 
reside in the Northwest Territories. 

2. Those British subjects who are children of persons who have
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had their domicile in the Northwest Territories for the past 4 years, 
provided such children continue to reside in the Northwest Territories. 

3. Such other persons as the Commissioner of the Northwest Ter­
ritories may, in exceptional cases, decide are equally entitled to Ii­
senses under the Regulati.ons. 

It will be seen that it is practically out of the question to grant 
licenses for hunting and trapping in the Northwest Territories to 
persons not already established there. 

In the Yukon Territory, where there are some significant differences 
in local conditions, hunting and trapping licenses may be obtained by 
all comers on payment of the required fees. 

Many of those present will, I am sure, wish me to say a word about 
the waterfowl, which are produced in such large numbers in Canada, 
especially in the west. In recent years much has been done to aid the 
wild ducks of the Canadian prairies. The organization in the Cana­
dian Department of Agriculture that is known as. the Prairie Farm 
Rehabilitation Administration has, since its inception in 1935, spent 
$20,000,000 of public moneys of Canada in the construction and de­
velopment of more than 25,000 water projects, including 5,500 dams, 
on the Canadian prairies. In spite of this substantial assistance and 
of aid from numerous other sources, the ducks of western Canada did 
not have a very encouraging year in 1945. The spring was abnormally 
cold and late, but a much greater hindrance to reproduction was a very 
large drought area that covered southwestern Saskatchewan and south­
eastern Alberta and extended far north along the boundary between 
these two provinces. In many parts of western Canada ducks were 
unexpectedly scarce in the hunting season of last fall and the hunting 
was correspondingly poor. Very likely this is in part a reflection of 
extensive drying up of·important northern breeding grounds, in the 
region of the Athabaska Delta, where the water table has been falling 
for some years past. Very careful consideration will have to be given 
to the management measures that the continental stock of ducks and 
geese will require in 1946. 

During the recent war, the efforts of the National Parks Bureau 
to develop its limnological service made little progress because ade-
quately-trained limnologists were practically unobtainable. One who 
joined the Parks Bureau for a time subsequently enlisted in the armed 
forces and was killed in action in Europe. With the employment of 
another competent limnologist in the latter part of 1945, the Parks 
Bureau has again begun to make substantial advances in the develop-
ment of its services relating to fresh-water game :fish in the national 
park. 

At the North American Wildlife Conference in Chicago in 1944, I 
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spoke of the anticipated expansion of civilian air traffic in the less 
thickly settled parts of Canada and of its potential threat to the stocks 
of game, fish and fur bearers in places hitherto considered remote. The 
expected expansion of civilian air traffic has now begun. It will doubt­
less be very painful at various points to those charged with the respon­
sibility of conserving wildlife resources, but it is believed that the 
technical difficulties and the hazards involved in operating air. craft 
in undeveloped country away from established routes and airfields 
will make the rate of growth of this new hunting and fishing service 
slower than was once feared. This condition, it is hoped, will provide 
the time needed by administration to devise and apply, in the light of 
increasing experience, such controls as the situation will require. 

In brief, the years immediately ahead may be expected to be a period 
in which, with the aid of highly-developed and ever advancing scien­
tific techniques, we must engage in greater and more intensive economic 
utilization of our wildlife resources and, in spite of that increased 
utilization, ensure preservation of adequate breeding stocks and main­
tain reasonably large wilderness areas. 

GAME PRESERVATION AND REGULATIONS IN FRENCH 
COLONIES ( AFRICA) 

FRANQOIS EDMOND BLANC 
Secretary, Committee of Colonial Sportsmen, Ministry of' Colonies, Paris, France 

Before speaking of the game situation in Africa, a few words on the 
present position in France may be of some interest to you. 

At the time of liberation, the position of the various kinds of game 
was essentially different according to species. While some of them had 
sharply decreased in numbers as a result of poaching and of lack of 
vermin control, others had increased greatly because there had been no 
hunting or shooting for 4 years. Except in a few districts, the Ger­
mans did very little shooting in France, particularly during the last 
2 years, as they had little time to spare . 

. One species has increased tremendously-the wild boar. In 1943 
and '44 these animals had become a real menace to farming. In the 
autumn following liberation, their number had to be reduced in order 
to protect the crops. In one department (Marne) some 14,000 were 
destroyed in the winter of 1944-45. In spite of this there still are 
many more of them than in 1939, and some can be found as near as 
25 miles from Paris. 
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Unfortunately, the situation is reversed for the red deer and the 
roebucks, which have greatly diminished in number and have even al­
most disappeared in certain areas, as in the Normandy forests, close to 
the coast, where soldiers were always numerous. The Germans have 
killed large numbers, as they are their favorite game. The arrival of 
allied troops has made the situation worse. 

For' the chamois the situation varies in the Alps and in the Pyrenees. 
They have increased much in the Pyrenees, owing to the fact that 
poaching had become difficult on account of the strict German policing 
of the Spanish border and of the lack of firearms in Spain. In the 
Alps the border was poorly watched by the Italians and poaching was 
prevalent. A dead chamois was sold for three to five thousand francs, 
so they were much sought for. 

The few bears still living in the Pyrenees breed regularly and hold 
their own. The number is estimated at about 300. At certain seasons 
they prey mostly on sheep, so control is necessary. 

The situation is very bad for the lesser game. Pheasants have al­
most disappeared through poaching, or have been decimated by ver­
min. So have partridges, particularly in the Paris region. On one 
large preserve where, for instance, 1,200 partridges had been shot on 
the opening day of the shooting season in 1938, only 12 were shot in 
1945. The very cold winter of 1944-45, when snow remained long on 
the ground, had something to do with this tremendous decrease. 

Hares are abundant, for no apparent good reason, as they were badly 
poached and much shot by the Germans. 

Rabbits have disappeared in certain districts, where they had been 
extremely abundant and had first increased beyond all proportions. 
Epidemics, caused by overpopulation, wiped them out. 

The situation of the migratory wildfowl is satisfactory, as no shoot­
ing has taken place on the Channel and Atlantic seashore for 4 years. 

All told, the position of the game in France is bad, but it is not 
desperate. Proper protective measures can soon restore it to normal 
if they can be enforced quickly. 

FRENCH AFRICAN COLONIES 

In the French African Colonies the situation of the game is not bad, 
as far as we know. In spite of lack of control, difficulties in trans­
portation and shortage of ammunition have resulted in a good deal of 
rest for the animals: As far as the future is concerned, we have high 
hopes as great changes have been made recently in the reorganization 
of the protection of natural resources and the shooting regulations in 
the French Colonies. 

Main object of my visit to the United States is to report to you on 
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this subject. So far we have been rather backward in protective 
measures and national management of the game resources of the Colo­
nies. I believe the new system of measures recently decided upon, 
on the recommendation of the Comite des Chasses Coloniales, is en­
tirely new and shows great progress over the old regulations. Here 
is a brief outline of these measures, which were issued in June 1945, 
and have come into force. 

The first ordinance determines the conditions under which game can 
be hunted, and the organization of the protection of nature in the 
French Colonies. The governor of each colony is requested to make 
an inventory of the natural resources, and also to prepare a plan for 
their national exploitation. Two different types of areas have been 
defined : First, those with a dense human population, where agricul­
. ture is prevalent, and where wild animals have to be kept in check 
accordingly by appropriate regulations. Second, those unfit for in­
tensive cultivation and with few inhabitants, where proper manage­
ment of natural resources for sport and tourism, as well as for their 
scientific interest, should be the dominant purpose. 

The same bill creates, within the Ministry of Colonies, a body of 
game wardens and inspectors of natural reserves, who are completely 
independent from the forestry service. They have charge of the en­
forcement of the game regulations and the organization of touristic 
sport, and also of the management of national parks, wildlife preserves 
and refuges. 

.A second bill sets up a Colonial Council of Sportsmen ( Conseil Su­
perieur de la Chasse aux Colonies), the object of which is the study of 
all questions concerned and the suggestion of proper measures to the 
Minister of Colonies. They consist of: (1) game laws for each colony; 
(2} measures for the enforcement of regulations, and (3) creation and 
management of reserves and parks. In a few words, all that refers to 
nature preservation and sport in the Colonial empire comes within 
their scope. 

This Council consists of 23 members: 15 are chosen from among 
sportsmen, including representatives of the main federal and colonial 
associations; 3 representatives of the National Museum of Natural 
History, and 5 officers of the Ministry of Colonies. 

It has been thought that regulations for the preservation of the 
game could only be effective if colonial sportsmen themselves would 
approve of them and help in their framing and enforcement. That is 
why the largest representation is given to them in the new Council. 
These delegates are elected by the local associations of sportsmen in 
each colony so that they truly represent the local opinion in each case. 

The present Chairman is Colonel C. H. de Boislambert, a well-known 
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big-game hunter. Among the members are our friend Jean Delacour, 
who represents the Comite for Bird Preservation; Prof. A. Urbain, 
Director of the Paris Museum; Prof. C. Rivet, Prof. R. Heim, Mr. M. 
Ducrocq, Chairman of the Conseil International de Chasse; Count A. 
de la Chevasnerie, myself as the representative of the C. L. C. F., and 
several othel'. well-known naturalists and sportsmen. 

A third bill has set up a Council for Nature Protection (Conseil 
Superieur pour la Protection de la Nature). Its purpose is the study 
and proposition to the Minister of all projects for the creation and 
management of nature reserves, taking into account the three aspects 
of science, technicality and economics. The majority of the members 
are scientists, but sportsmen and colonials are also represented. 

As the United States has long been leading in the world movement 
for the conservation of natural assets and resources, we have thought 
that you would be interested to hear of the new organization set up for · 
the French Colonial Empire. 

American scientists, sportsmen and tourists who want to visit French 
colonies will now be able to deal with well-informed representatives, 
who will welcome them and help them efficiently. They will have to 
apply first to the Inspecteur General des Chasses at the Ministere des 
Colonies, in Paris, Colonel P. Bourgoin, a well-known army officer who 
has organized the French Airborne corps after the pattern of allied 
paratroopers units. He is well-known to his American colleagues and 
you are certain to find him most helpful and cooperative. 
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.WHERE ARE WE AND WHAT TIME IS ITT 

E. SYDNEY STEPHENS

Chairman, Missouri Conservation Commission, Columbia, Missouri 

The First North Amerjcan Wildlife Conference was held just 10 
years ago. During the decade that has intervened progress has "been 
made in wildlife conservation, but in some respects ground has been 
lost and mistakes have been made. Many evils have persisted. Mean­
while, we have been through the most devastating war in history. As 
we face the future, with the certain prospect of increasing demands 
on our natural resources, it is well to pause and ask ourselves: 
WHERE ARE WE AND WHAT TIME IS IT IN WILDLIFE CON­
SERVATION? 

What is the current status of our natural resources-our game, our 
fish, our forests Y Have they increased or have they diminished? That 
is the test of our progress. There have been gains here and there. Most 
conspicuous is the restoration of migratory waterfowl-a very definite 
improvement despite the disappearance of 20 or 30 million ducks. 
Occasional improvements in game and fish in this or that quarter have 
occurred, but I do not know of a single hunter's or fisherman's para­
dise anywhere in America, unless the pheasant extravaganza of the 
Dakotas may be so regarded. But if ever the land-use practices in 
those states change, or if exploitation overtakes them, and/or disease 
plus a succession of bad hatchings, the curtain will fall on that mag­
nificent spectacle. 

There are ugly spots in the wildlife picture. The standard of sports­
manship in this country may be improving, but it is far from perfect. 
We still read and hear about exploitation, commercialization, game 
hogs and violators, and we all know that they exist despite education 
and law enforcement. But we are inclined to think of them in terms 
of uncouth, uninformed and sometimes criminal individuals. There 
is no doubt that such gentry are with us, but we are prone to overlook 
the organized and well-heeled predators of special privilege. By "rea­
son of strength'' they gobble ·up the choicest shooting grounds, to the 
detriment of the G.L hunter. They frequently ask to be exempted from 
restrictions which they insist should be placed upon others less fortu­
nate. We can't have such pre-emptions and exemptions if we expect 
conservation to click-not in· a democracy. Too many hunters and 
:fishermen regard bag and creel limits as goals to be attained rather 

· than deadlines beyond which they may not go.
What about the administrative agencies-those that may be regarded

as efficient? None of them is perfect and no agency, state or national,
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is completely secure. There is danger that we may "lose the ·common 
touch.'' Whenever we take refuge behind Civil Service or Constitu­
tional Amendments; whenever we become smug or complacent, not to 
say callous to informed public opinion or friendly and sincere conser­
vation cooperation, we shall be, in the words of the late and unlamented 
Schicklgruber, Kaput. 

I am assuming that you all appreciate the vital importance to so­
ciety and to wildlife of soil conservation and of its major objective­
the prevention of soil erosion. Wildlife's biggest stake is in soil con­
servation. By taking away the food and cover of game and by silting 
the streams, erosion has destroyed more game and fish than all the 
shooting, trapping, casting, dynamiting, and gigging combined. And 
erosion continues. If you want to know where your wildlife has gone, 
read Louis Bromfield 's great book, '' Pleasant Valley.'' If you want 
to know how to bring it back, read the book again ! 

Wildlife has a big stake in dams, whether designed for flood con­
trol, navigation, irrigation or electric power, and regardless of whether 
they are built under the jurisdiction of the Army Engineers, the Recla­
mation Service, or valley authorities. Many dams have been proposed, 
a number have been authorized, some are under construction, and 
some have been built. In no instance with which I am acquainted have 
the wildlife interests been given more than mere passing consideration. 
The most that they have received has been lip service. The Army En­
giners say that natural resources deserve attention; that soil conserva­
tion is an important activity, but not for them. The advocates of 
valley authority give it but scarce attention. All of them place the 
cart before the horse. They deal with the effect rather than the cause. 
As a matter of fact, soil conservation is basic to the solution of flood 
control, navigation and irrigation, to say nothing of the fundamental 
economy of the Nation. Unless and until that vital premise is recog­
nized, grave mistakes will be made and irreparable damage will be 
done. The temporary truce which has been established between the 
conflicting agencies is not likely to result in the solution of land and 
water problems. As presently conceived, it is certain that wildlife 
will suffer at the hands of these projects. Whenever the people as a 
whole realize what most dams will do to their natural resources, and to 
their way of living, there will be radical changes. 

The function of conserving our natural renewable resources, and 
protecting them from damage and exploitation, is performed by or­
ganizations and agencies, national and state. Of organizations we 
have a plenty, all directed at a common goal. Perhaps we have too 
many! This is a list of them, though an incomplete one: The American 
Wildlife Institute, sponsor of this Conference, the National Wildlife 
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Federation, the International .Association of Game, Fish and Conser­
vation Commissioners, the Izaak Wal ton League, Camp Fire Club, the 
.American Forestry .Association, the Sportsman's Club of .America, 
Ducks Unlimited, the .American Fisheries Society, the Wildlife Society, 
the National Grange, the Farm Bureau Federation, the National .Au­
dubon Society, the Farmers Union, the Friends of the Land, the Out­
door Writers .Association of .America, and some 35,000 state, county 
and local organizations. 

These are the agencie�, federal and state: The U. S. Fish and Wild­
life Service, the U. S. Forest Service, the National Park Service, the 
U. S. Department of .Agriculture, and 65 state departments, including 
two in Pennsylvania, two in the state of Washington, and 16 in the 
state of Nevada, all actually, or presumably, devoted to the conserva­
tion of our natural resources and the soil which produces them. 

What have all of these groups and agencies accomplished during the 
decade just ended 1 What have been their weaknesses and their 
failures Y 

The answer to the first question is easier because it is ·shorter, much 
shorter. In the national field outstanding progre�s was made by the 
passage of the Pittman-Robertson Federal .Aid to Wildlife .Act, by the 
fabulous recovery of migratory waterfowl and by the projection 
throughout the Nation of soil conservation . .All have contributed or 
will contribute substantially and effectively to the welfare of wildlife. 
The Federal .Aid program has provided the states with funds with 
which to acquire areas for habitat, to develop them, and to carry on 
essential research. The many projects in research made possible by 
that aid have contributed immeasureably to improved wildlife man­
agement and to the abandonment of outmoded and wasteful practices. 
The .Act, however, has not been put to its maximum use. The Congress 
should appropriate more of the 10 or 12 millions of dollars now lying 
unused in the Treasury; the law needs to be amended to permit the 
use of a portion of the funds for the maintenance of areas acquired 
under it. 

The activities of the Soil Conservation Service during the past 
decade have constituted one of the outstanding benefits to the economic 
and social well-being of all of the people, as well as to wildlife. Con­
served and protected soil and its improvement are vital to the preser­
vation of civilization. If sound land management is achieved, fish 
and game will be one of the beneficiaries. Conspicuous in the progress 
of soil conservation has been the enactment by 47 states of soil conser­
vation district laws which will carry good land management to the 
very do�rs of the farmers of the Nation. 

These concrete examples of conservation progress are gratifying, but 
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they are not the most significant. Of far greater importance and value 
has been the progress in basic thinking. The fundamental concept that 
"all land and all products of the land must be considered_ in building 
a balanced civilization'' represents the longest step forward that we 
have taken. For this we are indebted principally to the biologists and 
soil technicians of the Nation. The sad fact, however, is that that con­
ception has not reached far enough. While the federal and a few 
state agencies have accepted it and are attempting to practice and to 
project it, too many state agencies have not, and too many people, rural 
and urban, do:µ 't yet know anything about it. Somebody ought to tell. 
them. Who is going to do it? lt could be done by any one or all of 
the multifarious national and state organizations dedicated to the task 
of conservation. Is it being done? The answer is "no." Despite the 
zealous and sometimes consecrated efforts of their designated leaders, 
I know of no group which can claim to be even halfway successful. 

Ten years ago there was an upsurge of enthusiasm among conserva­
tion leaders throughout the Nation. That was when, under the evange­
listic exhortation of our beloved "Ding" Darling, the National Wild­
life Federation was created. It was hailed by all of us as the "happy 
issue out of all of our afflictions.'' As a confederation of 48 state 
groups, it was to strike the spark of conservation in the minds of two 
million hunters and :fishermen ; it was to aid them, through local, state 
and national organizations, to secure better state administration, to 
rescue it from the lethal hand of partisan politics ; it was to secure bet­
ter federal legislation for wildlife, and it was to conceive, project and 
establish a system of education in conservation and offer it to every 
child in the Nation. But it has not succeeded. Its failure has not been 
the fault of its author or ·of those who have struggled to develop it, not 
to say keep it alive. Nobody knows why it has not been successful, but 
at the _end of 10 years "Ding" has been constrained to appraise the 
present situation thus: '' Conservation is a sissy, with ruffled panta­
lettes, a May basket in her hand and a yellow ribbon in her hair.'' 

We are not concerned here as to who is to blame, but rather where. 
the weakness lies. It lies principally with state administration. Since 
upland game management and inland :fisheries are the responsibilities 
of the several state departments, let's look at that picture. It's not 
pretty; in too many quarters it's ugly as hell! While there have been 
some changes in state setups, several of them have been badly bungled 
and will be of doubtful value. At best, there has been no transforma­
tion or metamorphosis in those agencies which are supposed to per­
form the principal function of wildlife conservation in America. 

An appraisal of state administration can be made by-applying a few 
simple and reasonable st�ndards. Here they are: Adequate legal au-
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thority, employment of trained personnel, the development of wild­
life environment, education, practical research, cooperation with land­
owners, and the support of citizen organizations. 

Judged by these standards, here's how the states rate-how they rate 
on the basis of their own statements: Twenty-five are lacking in ade­
quate legal authority to administer wildlife resources or to regulate 
their use. Regulation is essential to conservation; the two are insep­
arable; to divide them would be like trying to build a savings account 
and giving a,second party a book of blank checks. There is a lot of 
false phobia about wildlife regulation in the hands of state depart­
ments. It is not dangerous; it affects no property right; it invades no 
private right; it is nothing more than rationing the annual crop; it is 
an essential administrative function. Sixteen states employ no trained 
technicians whatever, or are not better than 20 per cent equipped or 
manned .. Fourteen give no attention to the improvement or develop­
ment of environment. Twenty-one carry on no cooperation with any 
group or individual. Fourteen make no effort whatever in the field of 
education, and twenty others do not claim to be more than 50 per cent 
efficient in that vital field; none is more than 70 per· cent efficient. 
Twenty-three, or practically one half of the states, do not carry on re­
search of any kind. Nineteen do not cooperate with any landowner or 
land-use agency. Five states maintain no forestry departments or 
agencies and six states have no cooperative forest fire prevention and 
control programs-all this, despite the fact that forests are inextricably 
related to wildlife, that trees prevent soil erosion and thus contribute 
to flood control; and the further fact that the value of standing timber 
in this Nation is about 10 billion dollars. Twenty-three complain of the 
absence of adequate support of organized groups. The turnover in 
directors is faster than a jet-propelled plane. Their average tenure in 
office is 5 years and 25 days. Only eight, including the perennials­
Seth Gordon, E. Lee LeCompte and Mack Hart-have been on the job 
as long as 10 years. Fifteen have served 3 years or less. 

By these standards, the departments of 12 states are less than 25 per 
cent efficient, and 30 rank below 50 per cent; and only 5 have a "pass­
ing" grade of 60 or better. The 12 states which rank less than 25 
per cent efficient collect from sportsmen and expend $2,345,100 an­
nually. Since they are so pitifully deficient in the application of so 
many sound practices; since they are expending expending money for 
outmoded and even detrimental practices; since they are dominated 
by politics, the money which they expend is wasted-all to the detri­
ment of wildlife. They should be painlessly but promptly put to 
death. The next 18 might be given a stay of execution on their promise 
to reform. 
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What are we to do about it? Nobody knows the complete answer. 
But we do know that there are a lot of people interested in more wild­
life and better living, and that includes just about everybody-every­
body who eats, wears clothes and lives in houses. They can be expected 
to do something once they are aroused. 

The greatest opportunity at the moment for such an arousal lies in 
the lap of the outdoor writers of America, if only they know it and 
know how to seize it. The 600 members of that group, located through­
out the country, can write a lot of copy which will be read by a large 
number of people and which will do a vast amount of good.·

If the outdoor writers learn what conservation is and what it takes 
to fill creels and bags, they can do more right now than any other group 
or agency. The trouble is that about 98 per cent of them apparently 
don't know what it's all about. They either clip and paste, or they 
write glowing accounts and publish pictures of-what Joe Doakes killed 
or caught last week end, which only invites and incites millions of 
others to "go and do likewise." But "nary a word" about what it 
takes to put fish in streams or birds in fields. Too often they preach 
the heresy of promiscuous restocking of fields and streams and keep 
alive in the minds of hopeful and greedy nimrods and fake state de­
partments the vain hope of more game from incubators and brooders, 
and they completely ignore Mother Nature, who can do a vastly better 
and bigger job. Speaking of restocking, pen-raised birds, etc., read 
Nash Buckingham's latest gem, "Game Bag." 

Their defense is: "We must have news; we can't get by the front 
office with encyclopedic and high-brow stuff.'' Well, taking them at 
their word, I ask them, wouldn't it be interesting and intriguing, not 
to say news, to tell their readers that foxes which live alongside deer 
don't rob chicken roosts; that deer shed their antlers, from which 
moles and mice extract the lime; that, once saturated with calcium, 
these rodents (the choicest food of the fox) satisfying Reynard's crav­
ing for calcium and leave him content not to risk his life by invading 
the farmer's chicken house? Wouldn't it be news to a lot of people 
that Bob White is a lonely bachelor seeking a mate; that bachelors 
in the quail family outnumber the Benedicts; and that by combining 
those two well-established facts game managers inventory the quail in 
the nesting season? Which is more thrilling, more sensational, not to 
say more newsy, that old Bill Jones killed his limit last Saturday in 
two hours on the old Smith place, or that every five minutes in flood 
times, the top soil of 100 acres of land floats down the Missouri River; 
that that top soil contains beefsteak and potatoes, roast duck and 
broiled quail, and bread and butter with jam on it-more groceries 
annually than ·we exported to all our Allies during the biggest year of 
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the war. Wouldn't managing editors prick up their ears at copy about 
political exploitation, the practicing of outmoded, futile methods of 
'' game management,'' waste of sportsmen's money, and other mal­
feasances of the game departments in the states where outdoor writers 
know they exist Y 

This Conference, particularly through its technical sessions, will 
provide more copy than the outdoor writers can use until the next 
one rolls around. Unless they take it and use it, no great good will 
come out of this meeting. All of us here, it can be assumed, know the 
stake which wildlife, indeed human life, has in sound conservation, but 
the rank and file of the people, and especially the ''sportsmen,'' don't 
know it. Unless that story is "carried to the people" this gathering 
and hundreds of others like it will be '' just a bunch of self-styled 
experts talking to themselves.'' Yes, there's a lot of copy and it's not 
high-brow stuff or encyclopedic! How many outdoor writers are pro­
ducing this type of copy? Not more than a dozen in the whole United 
States. Here is an inspiring challenge to the outdoor writers of Amer­
ica and a plain and solemn responsibility. 

No, the conservation picture is not altogether pretty; indeed it's 
mostly ugly: it needs a lot of brightening up. 

And so, my friends, as we stand '' amid the encircling gloom'' and 
when we examine our compasses and our watches, we find that the 
hour is late, "the night is dark and we are far from home." The 
least we can do is to pray for a "kindly light" to lead us. The case 
is not hopeless; it can be cured. That has been sufficiently proved. 
What we need is light-and LEADERSHIP!! 
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WHAT IS COMING FOR WILDLIFE 1 

IRA N. GABRIELSON 

Director, U. S. Fish and Wildlife Service, Washington, D. C.

After two years we are again gathered together at a North American 
Wildlife Conference. It is well that this opportunity has come to 
those concerned with the important renewable natural resources to con­
sider the many problems that �re sure to be met in a confused postwar 
world. From other speakers you have already heard or will hear of 
some of the better things to come. It is indeed fortunate that both good 

. forestry and good soil-conservation practices fit into the needs of cer­
tain wildlife species. This Nation has a tremendous job to do in restor­
ing the forestry resources that were heavily over�utilized during the 
war. It is a good omen that forestry agencies, both federal and state, 
are keep.ly aware of wildlife's place in an over-all forestry program. 
This should help to assure the future of big game, fur animal, small 
game and fish species which utilize forest habitat. All intelligent con­
servationists believe that an enlarged soil-conservation program is 
imperative if we are to retain the most vital of all basic resources-a 
fertile and productive soil. The fact that good soil-conservation prac­
tices are also good wildlife practices is again a good omen for the 
future of the species that are advantageously affected by sound soil 
conservation. 

It seems desirable to outline again the present position of wildlife 
management and the problems that can be foreseen. There are many 
worthwhile advantages at the beginning of this postwar period as com­
pared with past conditions.and it may be well to mention some of the 
more important as a background for discussing these future problems. 

First, the general public is better informed. While niuch of the 
publication and educational work of federal and state agencies was 

' necessarily curtailed during the war by lack of man power or by direct 
governmental action in reducing the amount of effort not directly 
connected with the war, private conservation agencies did yeoman 
service in carrying the burden. Now the public agencies are again 
resuming their share of the work but they are starting with a public 
that, on the average, is better informed than it has ever been before. 
Even under the stress of war, interest was not lost. In fact, because 
of the tensions that developed, more and more people turned to the 
out-of-doors for mental rest and physical recreation. The fact that the 
public is better informed is shown by the increasing correspondence 
from individuals and local conservation groups and by the more in­
telligent questions and points of view that are expressed. This is like-
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wise impressed upon everyone in the course of individual conversation 
in attendance at meetings. This is a healthy condition and one which 
should be used to full advantage in presenting new and improved 
programs and practices in the years ahead. 

The second advantage that comes readily to mind is the fact that 
better-trained and more numerous wildlife technicians are available. 
This again is the result of the educational programs that were inaugu­
rated by a number of _schools and universities in this country. While 
there had been a few schools which gave some training in wildlife 
work, the real impetus to this type of training began in 1935 when the 
10 cooperative wildlife research units sponsored by the American Wild­
life Institute, the U. S. Biological Survey (later, in part, the Fish and 
Wildlife _Service), the agricultural colleges and conservation depart­
ments in the states in which the units were established. Five hundred 
well-trained men have come from their doors to find employment in the 
state and federal conservation agencies. Most of them left to go into 
the armed services but they are now returning to civilian life and the 
vast majority are coming back to the work for which they were edu­
cated. This gives the country an increasingly effective staff. of trained 
men working in the wildlife field and few can estimate the cumulative 
value of such a force. 

The third advantage is the return from the armed services of many 
::>f the key men in the various conservation agencies of the Nation. 
These are in addition to the technicians who have returned. In connec­
tion with their military service, many of these men have had field ex­
periences which have broadened their vision and understanding and 
inteneified their interest in conservation programs. Because of this 
very fact, these men can be counted on to give added impetus to the 
work. 

Another present advantage, though one difficult to estimate, is the 
permanent effects of prevfous wildlife develppment work. Within the 
decade immediately preceding the war American conservationists had 
for the first time the opportunity to effect environmental restorations 
or improvements on a scale large enough to have permanent effect upon 
wildlife populations. The benefits of this work continued to be felt 
during the war even though very little additional activity was possible 
because of the shortages of man power and materials. This cumulative 
value is found in every field of wildlife management. Upland game 
species have benefited particularly by forestry practices which have 
included the purchase and restoration of land to the growing of for­
ests that should never have ceased to grow trees. In some states addi­
tional winter range purchased with conservation funds made avail-
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able by the Pittman-Robertson program has provided a better balance 
between the summer and winter food for big game and has made pos­
sible the carrying of larger herds than under previous conditions. 
Forestry and soil-conservation activities, as well as the work of the 
several state conservation departments, have resulted in the develop­
ment of many projects·that have brought permanent improvement in 
both the big game and small upland game conditions. From this, the 
Nation will continue to benefit for many years to come. 

The continental waterfowl-conseryation program, which includes the 
development of new marshes and the restoration and improvement of 
marsh land by public and private agen.cies in both the United States 
and Canada, has been an outstanding success. The· waterfowl popula­
tion is more than four times as great as it was in the period when it 
reached its lowest point in the middle 1930's. While development work 
on waterfowl environment was generally curtailed during the war, the 
areas which had been developed continued to produce feeding, breed­
ing and resting grounds for the continental flights of these important 
species. There is some evidence to indicate that waterfowl breeding 
conditions will be somewhat less favorable during the next few years. 
Evidence indicates another drought cycle is developing. If not this 
year, it will be by good fortune alone, since sooner or later the drought 
conditions that prevailed during the '20's and '30's are bound to re­
turn with some degree of intensity. The very fact that these develop­
ments are now in existence makes it possible to get the most out of 
available waterfowl marsh and thus to cushion the effects of drought 
upon waterfowl and related forms of wildlife. In other words, it is 
the best possible form of insurance against the disastrous conditions 
that prevailed 10 years ago. 

In the field of the other major aquatic resource, the :fisheries, im­
provements of various· kinds suitable to the needs of the streams and 
the fish inhabiting them, have been installed in ever-increasing num­
bers. Farm ponds have been developed by the thousand, many of 
which are excellent for the production of pond fish of various types. 
As a result of research, better management practices are gradually 
being introduced and used on public waters, important to both river 
and lake :fisheries. Even in the worst years, assuming that drought 
and unfavorable conditions may re-occur with all of the intensity of 
the previous drought cycle, these various development programs and 
habitat restorations will produce some wildlife and to that extent will 
be a floor underneath the decline in populations which should prevent 
conditions deteriorating so far as they did between 1915 and 1935. 
This means, of course, that these areas will operate in this fashion pro­
vided the Nation does not get hysterical and do things that would 
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upset the well-balanced and established programs that have made sc, 
much progress during the last 15 years. 

However, everything is not all rosy in the field of wildlife. I have 
enumerated some of the outstanding advantages at the beginning of 
this postwar era. Nevertheless, there are some disadvantages, perhaps 
they should be called additional problems, that are staring conserva­
tion, agencies squarely in the face. The first of these is the great in­
crease in hunting and fishing pressure. I need only cite the figures 
that are available for the sale of duck stamps. For the fiscal year July 
1, 1944 to June 30, 1945, duck stamp sales totalled $1,487,029, an all­
time record. This represents an increase of approximately 300,000 
stamps after 2 years of slowly declining sales. While the final 1945 
figures will not be available until September 1, 1946, a comparison of 
the records of the sales show that in the period July 1 to December 31, 
1944, sales totalled 1,283,466 while for the corresponding period in 
1945, 1,540,468 stamps were sold, or an increase of 257,002. On a 
comparative basis, this means that somewhere in the neighborhood of 
1,700,000 stamps were sold during the last waterfowl season. It 
seems. obvious that only a fraction of this increase can be credited to 
stamp collectors. Hunting license sales during the 1944-45 season so 
far reported soared to 8,190,901 in numbers and to $15,512,252 in 
revenue. The increase in licenses amounted to 685,643 while the fees 
were augmented by more than two million dollars. Although travel 
restrictions and the rationing of gasoline and tires were still in effect 
during· the last hunting season, nonresident hunting license sales 
jumped from 107,686 in 1943-44 to 154,363 in 1944-45. These figures 
tell the story. The latest fishing license figures, those for the fiscal year 
ending June 30, 1945, tell the same story. The purchasers of 8,280,232 
fishing licenses paid a total of $10,580,311 into state coi;iservation 
funds, an increase of 449,755 licenses and $740,238 in money over the 
previous year. All this means that an increasing number of people are 
seeking the out-of-doors for rest and recreation and that there is an 
increased pressure upon all of the species of wildlife that are hunted or 
taken with a rod and line. 

Another serious problem to be faced is the fact that exploiters and 
those who are always ready to take selfishly as much as they can get 
are becoming much bolder. This also follows the pattern of the last war 
when in the postwar period many vicious battles were fought against 
the exploiters out to raid the resources that were still left. This type is 
always with us· waiting to take advantage of the slightest relaxation 
of vigilance on the part of public and private organizations or of the 
slightest letdown in public interest. Therefore, more legislation of the 
type of H. R. 4362, a bill to abolish the Parker River Refuge in Massa-
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chusett.s, may be expected. This proposed legislation represents the 
latest effort of a small group of exceedingly selfish sportsmen to de­
stroy a refuge. When these men started their opposition, the Servfoe 
was told that they were not opposed to refuges but me'l'ely wanted them 
placed elsewhere with the plain implication that the conservation of 
waterfowl populations might be practiced for their benefit at the ex­
pense of other communities. Long after the refuge purchase had been 
started, I was told personally by one of those who began the agitation 
that they had the money to keep it up and that they fully expected 
eventually to destroy the refuge. It remains to be seen whether this 
attempt to impose locally selfish desires over the advantages and neces­
sities of the national program to which every community could well 
contribute profitably on a much greater scale than is asked of those 
affected by the Parker River Refuge will succeed. Very little of the 
land in the refuge is at present of value for migratory waterfowl. 
However, it can be made to produce much �ore food than is now 
available and to add some acreage of additional breeding grounds that 
are so desperately needed in the Atlantic Flyway. The bill has been 
reported out favorably in the House. Conservation forces without 
delay should align themselves against it and against any similar bills 
either state or national designed to destroy the integral parts of an 
environmental restoration and management program which still has 
far to go before it accomplishes the maximum results possible. 

I am citing this as a typical. example of the tactics that may be ex­
pected from those who have an ax to grind and who are willing to go 
to any lengths in misrepresentation in order to establish their position. 

An additional problem for those interested in wildlife is posed by 
the development programs in various stages of planning by both fed­
eral and state agencies. These include plans for super-highways, plans 
for scores of additional landing fields and plans for the building of 
seven or more billion dollars' worth of dams for irrigation, flood con­
trol, navigation, or hydroelectric power. If carried out, all of these 
will affect wildlife populations in some way. Looking forward, it may 
confidently be expected that highway development will ultimately open 
up many of the areas that have served as reservoirs of game popula­
tions, particularly the big game species. Likewise, it is possible to 
visu1J,lize a time in the not too distant future when a network of landing 
fields will cover this entire continent, providing quick and easy access 
at reasonably moderate costs to the more remote parts of the land. 
The continent already has been spanned in less than five hours and 
the development of jet-propelled planes is still in its infancy. Possibly 
within only a few years we may expect to see landing fields for this 
type of plane so spaced that every part of the continent will be acces-
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sible to centers of population while local fields for smaller planes will 
be available to distribute hunters and fishermen to every desirable spot. 
Needless to say, this will pose many problems for the managers of these 
renewable resources and I doubt that anyone has yet thought far 
enough in advance to visualize completely the effect of this type of 
development nor the type of regulations and control that may be neces­
sary if the wildlife populations are to be maintaiii.ed. 

The dam construction program is an immediate problem. Many of 
these structures have been authorized and money has been appropri­
ated for them. It is useless for conservation forces to expect to block all 
such development. As a matter of fact, few would care to be in a posi­
tion of total opposition to all future construction. It is possible that 
some of these projects can have a beneficial effect upon both local and 
migratory forms of wildlife in the communities in which they are 
placed. The construction of a dam for navigation reduces certain fish 
populations and may build others. Where valuable species · of migra­
tory fish are involved, they pose a major problem for those responsible 
for their protection. Sometimes it is possible to work out methods of 
salvage so that both the construction and development program can 
go ahead and the run of fish can be preserved. Sometimes modification 
of the proposed projects can be made that will reduce the bad effects of 
the original proposal, or even to develop some definite advantages fo:r 
fish or wildlife. At other times it is impossible and it is then necessary 
to weigh carefully the comparative values and ·decide which is of the 
greatest permanent value to the communities concerned and to the 
Nation. Dams also profoundly affect other types of wildlife. The im­
poundment of water often destroys the most valuable upland or water­
fowl areas of a community. It might be assumed that water, regardless 
'of its depth, is of value to waterfowl. It has some value as a resting 
place, but unless there are available nearby shallow areas with more 
or less stable levels during the growing season, which will produce the 
plant growth necessary for the protection and food of waterfowl, it 
will have only small value. Needless to say, this enormous program 
for the dam construction poses profound problems for all who are 
interested in the conservation and maintenance of wildlife. 

As a fourth problem, it is pertinent to call attention to the increasing 
amount of pollution in American waters. Considerable progress was 
made in reducing pollution from municipal sewage in the years im­
.mediately preceding the war. , This progress has not been lost but in­
creases in population, both around sewage disposal plants and in com­
munities that had no treatment facilities, have increased the flow to 
the point where in many areas the pollution problem is more serious 
than ever. New industrial plants are using new types of chemicals, and 
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producing new pollutants about which little is known. These wastes 
are often discharged in waters previously undefiled. The fight to 
control this increasing menace at its source must be carried on vigor­
ously. It is one which could occupy the entire attention of the conserva­
tion forces of this country for many years to come. A.s populations 
increase and industrial developments proceed, we may expect an in. 
creasingly difficult problem in the proper disposal of waste material 
that necessarily accompanies concentration of population and growing 
industrial production. Some progress has been made in studying new 
pollutants and for the first time there are sound standards by which 
waters can be tested from a biological as well as from the public health 
standpoint. It has been stated many times that pollutants dangerous 
to wildlife might or might not be dangerous to public health and vice 
versa. Now there is in process of publication a series of such standards, 
which is the result of the work of a small pollution unit that operated 
just prior to and during the war. This information is soon to be avail­
able to all officials having enforcement authority in this important 
field. Here again, no sensible person can expect that all pollution 
will vanish. There are some pollutants that defy treatment to render 
them harmless while other treatments are so expensive that it will be 
economically impossible to utilize llUCh methods until they are im­
proved still further. Nevertheless, all conservation forces can unite in 
a determined effort to see that no new waters are polluted and that 
there is a concentrated effort to clean up those streams that are now 
unproductive or are producing below the normal quantity of aquatic 
resources possible if the pollutants were not present. 

These, and many other problems are facing conservationists today. 
Those enumerated are alone sufficient to keep everyone busily engaged 
if the gains of the past two decades are not to be lost. The Fish and 
Wildlife Service is anxious to contribute its share to the program of 
restoration and maintenance of wildlife in as favorable a position as 
possible. It does not expect to oppose all development but it does ex­
pect to use its utmost efforts to influence the development programs so 
that they will do the least harm and the most good to the. various forms 
of life that may be affected by them. It expects to work cooperatively 
with the agencies carrying on the development works to the greatest 
extent possible. It may oppose certain projects because of their large 
destructiveness to wildlife. For many of them, it may be possible to 
suggest modifications which will reduce the ill effects and expand the 
good effects. On the other hand, there may well be some developments 
where none of the values will be on the productive side of the ledgez-. 
so far as wildlife is concer�ed and yet so important to the Nation that, 
it should be built. 
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Appropriations are now available for carrying on biological studies 
in cooperation with the engineers on the Columbia River, the Central 
Valley project in California and the Missouri River project. There 
is carried in the current appropriation bill now being considered by 
the Congress an item of $150;000 to enable the Fish and Wildlife 
Service to carry on similar cooperative studies with the engineers in a 
number of smaller river systems that are not included in those men­
tioned above. It is hoped that this appropriation will be granted and 
that it will then be possible to cooperate with the state conservation 
agencies in making a careful appraisal of these proposed impound­
ments and to suggest modifications of the plans prior to the time when 
construction is actually authorized and the money appropriated. If 
this can be done, the effect upon the fish and wildlife populations can 
be made much less serious than has often been the case when uncoordi­
nated studies and efforts have been carried on. Unintelligent opposi­
tion to all development cannot help much in this postwar era. America 
cannot be put in a straight jacket to prevent any further progress 
but it can be persuaded to use more intelligence in that development 
than it has used in the past. By keeping our thinking flexible and by 
making use of the constantly improved techniques becoming avail­
able through research, much can be done to see that development pro­
grams do not unduly interfere with the national restoration and man­
agement program. 

The conservation forces represented here today have a big job in a 
somewhat confused and hectic world if past progress is to be main­
tained and further gains registered in the effort to obtain a wiser 
management and fuller utilization of our renewable natural resources. 
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FORESTS AND FOREST WILDLIFE IN THE POSTWAR ERA 

LYLE F. WATTS 
Chief,. U. S. Forest Service, Washington, D. C.

It is a pleasure to participate in another North American Wildlife 
Conference. At the Ninth Conference, held in Chicago, I spoke on 
'' Some Federal Functions in Wildlife and Forest Management,'' and 
outlined the general forest situation and some ·of the programs favored 
by the Forest Service. 

Events since that time have focused attention on the importance of 
the forests as one of th� arsenals in the world-wide conflict. Today we 
stand victorious, but with the sobering knowledge that the cost in 
human and material resources has been heavy.' We face the future 
with diminished merchantable stands of timber, but with a clearer 
concept of problems and opportunities in the field of forest conserva­
tion and management. It is from this viewpoint that I shall approach 
my topic of forests and forest wildlife in the postwar era. Perhaps a 
logical order would be first to explore the forest situation, second to 
touch on a forest program for the United States, and to conclude with 
s9me thoughts on forest-wildlife relationships. 

The forest situation.-I'm sure most of you know the general char­
acter and distribution of the American forests, but in order to direct 
attention to the magnitude of the forest area a few statistics may be in 
order. There are 630 million acres of forest land in the United States. 
As a cold figure this may not be impressive, but it means that one acre 
out of every three in this country is classified as forest land. Of the 
total forest area, about one fourth is not of commercial character. It 
includes such types as some semidesert areas of the Southwest, the 
elfin forests of southern California, and the alpine and subalpine sec­
tions of our higher mountains. Not ordinarily managed for their wood 
products, these noncommercial forests commonly possess high water­
shed values. They are of particular importance to wildlife since habi­
tat conditions are enhanced by natural openings and a variety of cover 
types. 

The 462 million acres of commercial forest is the land to which the 
Nation must look for its timber products. Ii is the land capable of 
growing commercial timber crops and available for this purpose. I 
want to direct your attention to the condition of the forest cover on 
this commercial forest area, About a fifth of it is in old-growth stands 
of which the Douglas-fir forests of the Pacific Northwest support the 
major timber volume. About one sixth of the commercial forest area is 
now in a virtually nonproductive condition and must be planted by 
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hand if a worth-while crop of timber is to be started in a reasonable 
period. This is the result of mismanagement, including overcutting 
and fires. These lands constitute a great burden on local economy and 
a challenge to the Nation. The remaining 285 million acres of com­
!llercial forest land has all been cut over or burned. Although a por­
tion of it "is well stocked and in a productive class, much of this forest 
land is not yielding growth in proportion to its growing capacity. This 
breakdown indicates beyond any reasonable doubt that an unjustifiably 
large proportion of the Nation's commercial forest land is not in a 
satisfactory condition. 

Now for a few facts· as to the ownership of the commercial forest 
land. Approximately 120 million acres are in public ownership and 
341 million acres in private ownership. About two fifths of the private 
forest is in farm ownership, another two fifths in small nonfarm hold­
ings and a fifth in large holdings of 5,000 acres or more. But the sig­
nificant thing is that these private forest lands constitute probably 90 
per cent of the potential timber-growing capacity of United States. 
Consequently, it is obvious that the Nation must depend primarily on 
private lands for its timber supplies. 

American forests are still being progressively depleted. The drain 
is heavy. Over the past 30 years the total stand of saw timber in the 
United States has declined about 40 per cent. At the present rate of 
cutting and loss from insects, disease, and fire, the forest drain is at 
least 50 per cent greater than the forest growth. 

The Nation is facing a critical shortage of timber products at a time 
when abundant supplies are urgently needed for peacetime building. 
Lumber stocks are at an all-time low. At the same time there is a 
crying need for a vast housing program, of possibly 1 lu million units 
annually over a 10-year period. The magnitude of the housing problem 
is apparent when it is realized that the greatest number of residential 
units completed in any one year was 937,000 in 1925. Obviously the 
heavy drain on our forest land will not be of short duration. 

A forest program.-! think many of you know the main features of 
the Forest Service's plans and. proposals. Although these have not 
been materially altered since presented to the Joint Congressional Com­
mittee in 1940, they have been subject to constant development and 
adjustment. Three main categories are involved: (1) public aid to 
private owners, (2) expansion and development of public forests, and 
(3) public regulation. ·

The importance of raising the level of forest management on private
lands is apparent when it is recalled that about 90 per cent of the 
potential timber-growing capacity of the United States is on private 
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forest lands. Consequently, public aids and services to private owners 
will be especially helpful. 

The program includes the continuation and expansion of existing 
aids as well as authorization for additional aids and services. Under 
the first of these would be such measures as advice and assistance to 
farmers in forest management and marketing. There are at present 
about 150 projects of this nature, covering 500 counties and 39 states. 
In order to reach the 3¥2 million farm woodland owners, and 1 million 
small nonfarm forest owners, this service would have to be broadened 
and extended to all of the 2,000 forest counties. 

Federal aid to states for the production and distribution of planting 
stock should be expanded. There is also a distinct need to expand and 
strengthen cooperative fire control on state and private lands. In addi­
tion to improving the effort on areas already under protection, the 
advantages of this type of aid and service, handled by state foresters, 
should be extended to the 130 million acres still lacking organized 
protection. 

A very important field in which the Forest Service works, and one 
which should be expanded, is forest research. Projects which seek to 
add to our knowledge relating to range, forest, and watershed manage­
ment, though inadequate, are being carried out in all forest regions. 
Research results are made available to all forest landowners and oper­
ators as an aid in improving the productivity of American forests, 
both public and private. 

There are other existing and proposed programs which could be 
mentioned, but the ones already referred to are sufficient for this dis­
cussion. 

The second part of the program embodies expansion and develop­
ment of public forests. Our proposal includes acquisition by munici­
pal, state and federal agencies. There are certain lands needed to 
round out existing units, and lands which are unsuited for private 
ownership or possess values which may not be adequately safeguarded 
except by public ownership. Within the existing national forests and 
purchase units there are 35 million acres of land which have been 
given high priority in our acquisition plans. 

To meet the critical demand for forest products, we need to bring 
more of the national forest acreage under active timber management. 
Last year the timber cut on national forests exceeded 3 billion board 
feet. If it were possible to achieve sustained-yield production over the 
entire area, the cut could probably exceed 5 billion feet a year. As an 
immediate step toward better utilization and management, the national 
forests should have many more miles of timber access roads. Under 
an adequate system of roads to open new areas, the cut could be in-
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creased to 41h million board feet in a few years. This does not mean 
invasion of wilderness areas. We want to plant 374 million acres of 
unproductive national forest land within the next 15 years. 

I want to touch on the recreational value of the national forests. 
Before the war we had 18 million recreational visitors a year. A. 
significant increase over wartime numbers was apparent in 1945, so 
much so that campgrounds, water systems, and other facilities, which 
in wartime had little or no maintenance, were inadequate. It is clear 
that the demand will outrun facilities, now that travel restrictions are 
removed and people have more time for recreation. Hunting and fish­
ing use has followed a similar trend. In some regions there was no 
appreciable reduction even during the war years; locally there were 
increases. A.t least two national forest regions reported about 25 per 
cent more fishermen and hunters in 1945 than the previous year. 

On several occasions during the past 3 years, I have talked on the 
need for public regulation of cutting and other forest pr_actices on pri­
vate lands. Therefore, my remarks on this part of the program will 
be but a brief summary. 

Public regulation visualizes requirements that will stop forest de­
struction and deterioration and keep forest lands reasonably produc­
tive-practices that are being attained or surpassed by many private 
owners; It contemplates basic federal legislation which would give 
every reasonable opportunity for states to enact, and with federal 
financial assistance, administer regulation under state law consistent 
with federal standards, but would provide for federal administration 
in states which fail to do so. 

I want to emphasize that the Forest Service would like to see the 
states do an effective job of actual administration .in accord with the 
proposal. We feel that the job must be done on a nation-wide basis, 
and that without undue delay. 

Forest wildlife relationships.-Now, where does wildlife fit into the 
proposals I have discussed 1 Frankly,· I think that forest management 
has a great deal to do with forest fish and game. A.s more intensive 
forest management is applied to greater areas, there will be a need for 
the closest coordination and correlation of forest wildlife with a more 
stabilized forest environment. The future of hunting and fishing for 
sport is tied in closely with land-use planning. Wildlife can, with a 
reasonable amount of forethought and coordination, be an important 
additional crop on forest land. 

Something like 16 million hunting and fishing licenses were sold last 
year. It is not known what proportion of these millions of people hunt 
and fish in forest areas but it is a very large number. The immediate 
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future gives promise of heavier public pressure for hunting and fishing 
than we have ever before witnessed. 

In anticipation of the growing public interest in forest wildlife, the 
question of what might be done to maintain or increase the resource 
becomes pertinent. A program to go hand in hand with advances in 
forest management is needed. Obviously, local conditions and public 
preferences largely direct the form a program might take, but broadly 
speaking three approaches might be considered, namely: (1) Where 
understocking exists, increase wildlife populations in proportion to the 
carrying capacity of the forest habitat; (2) strive for a better utiliza­
tion of existing supplies of forest fish and game, particularly in areas 
where game numbers constitute a threat to their habitat and other leg­
itimate forests uses, and (3) improve the food and cover conditions 
through greater effort in habitat management. 

Deer are being restored in many areas of the South and Midwest 
and in the last 2 years or so hunting has been brought back in forest 
sections of Virginia and Missouri and other states where the seasons 
have been closed during the memory of most living men. It seems 
probable that turkey, like deer, can be restored to much of their former 
range. Certainly · there is room for more fur bearers in large sections 
of our forested country. 

W.ith the mounting demand for hunting and fishing, it will become -
increasingly necessary to make better use of the resources at hand. The 
deer are an example of this situation. At present the deer harvest in 
the U1>ited States is about 10 per cent of the estimated herd popula-· 
tion. Under intensive management, it has been demonstrated that a 
higher percentage can be harvested each year. Consequently, it is 
entirely possible to maintain the present kill of deer in the. United 
States even with a reduced population. 

A better use of game crops ordinarily requires more intensive game 
management. It may call for the application of two steps: determina­
tion of the amount of game surplus or crop; and application of proper 
hunting effort so that the predetermined crop will be removed. This 
type of management requires intimate knowledge of wildlife· and habi­
tat conditions combined with flexibility in bringing about proper utili­
zation of game. During the restoration periods limited license and. 
other procedures can be used to insure the deve1opment of an ade­
quate breeding stock. It is equally important to transfer emphasis to 
increased harvesting of game when carrying capacity is reached or 
environment threatened. This type of management is gaining wide 
acceptance and it has resulted in more effective use of the forest wild­
life resource. It has been applied to the 30 cooperative wildlife man­
agement areas on the national forests in the Southeast and has been 
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used by many states on state forests and other lands, especially in the 
management of deer and turkey. 

In addition to increasing game or making better use of the game 
crop, there is a promising opportunity in the field of habitat manage­
ment. It is here that the real future in forest wildlife management 
may be found. It is so well recognized that an animal must have a 
satisfactory place to live that I need not expand this principle here. 
As forest management is intensified on all lands, both private and pub­
lic, a conscious effort should be made to weave the habitat requirements 
of game and fish into the broad fabric of forest-land management. 

Better forest management is certain to reflect favorably on the fish­
ing resource. Improved water relations always follow reforestation. 
This results in stabilized stream channels, more regular flows and clear 
waters. Obviously, the restoration of productive capacity to fishing 
waters is one of the important results of good forest-land management. 

The need is for practical techniques to coordinate wildlife require­
ments with forest management. It is well known, for example, that a 
dense, dark forest is not highly productive of game. Under careful co­
ordination, cutting practices might be of such frequency or so dis­
persed that desired forest openings are brought about as a natural 
result of removing the forest products. But there may also be a need 
for permanent or semipermanent wildlife clearings. These occur natu­
rally in the Rocky Mountains and in many of the western forests, but 
are not so common in the East. Therefore, it may be necessary on 
public lands to preserve old fields or to create forest openings in the 
interest of wildlife. In· the case of farm forests and woodlands the 
openings may occur as a result of the land-use pattern. 

There is opportunity for good work in providing food plants for 
wildlife. This involves the retention of appropriate quantities of wild 
grape, greenbrier, persimmon, sumach, dogwood, and other forest 
species which provide much wildlife food. Fortunately white oak, shag­
bark hickory, and inany other species are favored by both timbermen 
and game men. Forest Service nurseries are now being utilized to 
produce seedlings and transplants of species primarily valuable as 
food and cover for game. 

In closing I should like to emphasize again the proposition that one 
of the main avenues for progress in forest-wildlife management will 
be in the correlation of wildlife measures with forest-management pro­
grams. There are many men in this audience who have already blazed 
the traU and are every day exercising influence along this line. The 
Forest Service, because it manages about one tenth of the. land area 
of the United States, feels a particular responsibility in this field. 
These lands are dedicated to a multiple-use management and in the 
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years to come we hQpe to make significant progress on national forests 
in the challenging task of coordinating wildlife production with the 
other jobs of managing the land. 

WILDLIFE GAINS THROUGH SOIL CONSERVATION 

HUGH H. BENNETT 
Chief, U.S. S0il

1

Conservation Service, Washington, D. C. 

It is a particular pleasure for me to have the opportunity to take 
part in today's program of the Eleventh North American Wildlife 
Conference. All of us here are conservationists, and conservation is 
one of the most important and most widely discussed subjects before 
the Nation and the world today. You of the wildlife groups have 
pioneered in the conservation of our fish and game resources. We in 
the soil conservation field likewise have done some pioneering in saving 
and making best use of the basic soil and water resources ori the coun­
try's farmland. We are therefore on common ground. 

Without ample stores of soil and water there can be no sustained 
plant or animal life. Without productive soil and clear water in our 
lakes and streams there can be no wildlife-no birds, fish, fur bearers 
or big game. I think it is scarcely necessary to remind you that all but 
a rather small part of that life-giving soil is found on our farms and 
ranches; likewise, all but a comparatively small part of the water which 
feeds our lakes and .streams drains from or across those same farms 
and ranches. 

As soil conservationists, our business is to work with the owners and 
operators of this cropland, pastureland, and farm woodlands in order 
to conserve their soil and make the best use of their water for maximum 
economic production today and in the years to come. It follows, then, 
that everything the soil conservationists does to that end automatically 
benefits wildlife. The soil conservationist is as a matter of course a 
wildlife conservationist. Those practices include, on the one hand, 
protective measures against insect, rodent, and weed pests that jeopar­
dize soil and water conservation and, on the other, measures to en­
courage the productive wildlife use of parcels of land that are best 
adapted to yielding wild plant and animal "crops." 

We soil conservationists work, meanwhile, on the theory that all 
farmland is wildlife habitat. That isn't just theory; it is fact. As an 
example, I am informed that about 70 per cent of our wild fur is pro­
duced on such farmland. It is clear, then, that every acre we allow. to 
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become sterile and unproductive through 'soil erosion means that much 
less wildlife. I could cite you numerous examples, both at home and 
abroad, of how water and wind erosion have driven birds and game 
from farms, watersheds, and larger areas; and how revegetation and 
other good land-use practices have restored wildlif.e to once deserted 
countrysides. 

The relationship between improper land use and animal life is 
strikingly noticeable, for example, in parts of Latin America, where 
steep lands have suffered severely from erosion and where careless cul­
tivation, overgrazing, burning, and deforestation have dried up peren­
nial streams. I am thinking of the badly eroded Andean section of 
Ecuador, between Loja and Quenca, and of the state of Lara in north­
ern Venezuela. In those localities, a few birds and mammals are to be 
seen occasionally; but there is such a scarcity of food and cover that 
there is little chance for local reproduction, and wildlife there has 
become exceedingly scarce. 

In many parts of South Africa, a once great abundance of wildlife 
has been practically wiped out in large areas, such as Orange Free 
State and parts of the Transvaal. There are towns, cities, and localities 
in South Africa carrying the suffix name "fontein" (such as Bloem­
fontein, Bultfontein, and many others) which means fountain, pool, or 
other living bodies of water. Today, these sources· of live water are 
largely dried up and gone. Place names in other localities indicate the 
former presence of hippopotamus pools. You occasionally run across 
people who still remember when these animals were abundant in places 
where existing conditions resulting from erosion and the drying up of 
streams and watersheds make them absolutely unfitted for such animal 
life today. Sometimes you hear also reports that in parts of the Karoo, 
where baboons, formerly existing in considerable numbers and feeding 
normally on insects and other natural food, have become sheep killers 
as the result of land, water, and vegetative depletion. 

We certainly don't want such conditions to spread any farther than 
they already exist in our own country. But-there is no use shutting 
our eyes to it-our good productive land here in the United States has 
been shrinking. And every gully, every dune of wind-blown soil, every 
silted-up lake or reservoir or mud-polluted stream reduces our United 
States wildlife habitat by that much and cuts into our yield from that 
important ''crop.'' Let's just stop and think back for a moment. 
When the Pilgrims first settled in America, and still much later when 
the fur company trappers paddled and portaged northwestward across 
the continent, what did they find Y They found virgin forests, seem­
ingly endless grass-covered prairies -and plains, and countless· clear 
streams. Through those timberlands, in those clear streams and lakes, 
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and across the prairies and plains, there abounded :fish and game in 
numbers to stagger the imagination. 

But what do we find today-after w.e have charged across the con­
tinent with our herds and our steel plows? You of the Izaak Walton 
League, of the Fish and Wildlife Service, of the Audubon Society, of 
Ducks Unlimited, and the rest, know the answer best. You know that 
many a far·m boy, even today, doesn't know actually what a bobwhite 
looks like; that we have to go to a zoo or western state park to see a 
"buffalo"; that big-league baseball players and movie stars spend big 
money traveling to South Dakota and other states to hunt pheasants in 
the farmers' stubblefields; that duck shooting wouldn't be what it is 
had it not been for "Ding" Darling's cartoons and the duck stamp. 

What else do we find 1 Well, for one thing, we find that at least a 
fifth of the original area of tillable land in the United States is now 
ruined for further practical cultivation-thus damaged chiefly by ero­
sion. We find that about one third of the present remaining tillable 
land already is badly. damaged by erosioIJ,, and that more than half of 
the remainder is subject to erosion. That means in approximate figures 
50 million acres of cropland we have ruined for further practical 
cultivation ( mostly in the· last 150 years), another 50 million acres in 
almost as bad shape, and still another 100 million acres definitely im­
poverished by erosion, with yet another 100 million acres on which ero­
sion is actively underway. That is just cropland. All together, half oI 
our land has been, damaged by soil erosion ; and, of the staggering 
yearly cost we are paying, an important part of it is represent�d by 
damage to our wildlife. 

I think it is clear that there is a definite relationship between this 
pillage of the land and the abundance of our wildlife, or the lack of it. 
This being the case, it is equally apparent that we are going to get the. 
most effective wildlife improvement, both in quantity and distri15ution, 
by keeping this vast farmland habitat in its best producing condition. 
There hi no other way to assure our over-all wildlife populations of the 
future-just as there is no other way to guarantee our future produc­
tion of food and other crops except by preserving our good lands 
which bear them. That means treating every acre according to its in­
dividual needs, and using each acre · for the type of crop it is best 
suited to produce. Some of those farmland acres are best fitted to 
produce wildlife crops. 

I am not discounting, you understand, the great importance of our 
wildlife refuges, national forests or other important central areas 
where wild fowl and game migrate, breed and multiply. ·But we don't 
hunt inside those refuges, nor can the average hunter or :fisherman 
from Smithburg or Pleasantville afford to travel long distances to 
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even the best of shooting or fishing grounds. The point I want to em­
phasize is that we must rely on our farmlands and ranchlands for our 
everyday, year in and year out hunting and fishing. The farmer is 
our principal game manager. The way he operates his land determines 
·what he has to ·offer the man with rod and gun. Every single one of
us can and should help him in that important undertaking.

We have seen certain wildlife species become extinct, or nearly so, 
from the passenger pigeon to the American bison. Others, like the bald 
eagle, are threatened, until states have to take such action as Mary­
land's recent regulations making it unlawful to kill or catch one of 
these great birds-our national symbol. Man with his guns and traps 
is largely credited with such final wiping' out of individual species. 
But man with his ax and plow also must shoulder his share of the 
blame for the decimation of various beneficial wildlife species, includ­
ing game birds and waterfowl, fur bearers and fish life. 

Fortunately, the farmer doesn't have to take any of his good land 
out of cash crop production in order to encourage and benefit wildlife. 
I have already mentioned how it is that erosion-controlling vegetative 
practices, water-conservation measures and so on all improve the farm­
land wildlife habitat. A little later we shall look at some of those 
specific practices. But do you realize that there is a total of approxi­
mately 33 million acres, within the agricultural area of the country, 
that are unfit for producing cultivated crops, hay, pasture, or trees Y 
It is made up of such parcels as land so badly eroded that even trees 
won't grow on it; of banks of streams, drainage and irrigation ditches 
that ordinarily can't be farmed; of marshland that cannot be drained 
economically; and of usually small soggy, rocky, alkali or other spots. 

We all know that conservation does not mean disuse; it means wise 
use. The soil conservationist accordingly believes that these apparently 
worthless areas should not be idle-not when simple planting or other 
conservation treatment will enable them to produce valuable crops of 
wildlife. Moreover, the very fact that this 33 million acres is scattered 
through our good agricultural lands is an advantage. It makes it pos­
sible to develop, where they are needed, birds and mammals which are 
of incalculable value t9 agriculture by destroying insect and rodent 
pests. It also puts game within convenient reach of local sportsmen, 
to say nothing of adding directly to the farmers' income and food 
supply. 

"Very well," you ask, "but how are we going to get the job done?'' 
I am happy to report that we are making a good start toward get­

ting that job done. The farmers are doing it, through their own soil 
conservation districts.that already cover more than half of the Nation's 
farmland. Soil conservation technicians are helping. They are working 
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with the districts at their request and cooperating with various agencies 
and groups, including the Fish and Wildlife Service and the state 
conservation departments. There are now about 1,500 soil conservation 
districts, organized by landowners and operators themselves under 
state laws, and managed by their own elected farmer supervisors. 
These districts take in approximately 800 million acres of land in 
three fifths of the country's 3,000-odd counties. 

The soil- and water-conservation practices being put on the land 
in these soil conservation districts run into huge figures. They range 
from crop rotations to water-management and irrigation-system im­
provements,· from terracing and strip cropping to woodland manage­
ment, from range and pasture improvement to farm-pond develop­
ments. They are applied under farm conservation plans worked out 
together by the farmers and the soil conservation technicians, who are 
trained in various technical fields including biology. These trained 
men go out on the land and work right in fields, pastures, and wood­
lands along with the farmers and ranchers. They don't attempt to do 
the job by sitting back in an office handing out advice by telephone or 
letter or by filling out questionnaires. The farm plans and the prac­
tices made for every farm are based on careful conservation surveys. 
These surveys tell the farmer just what kind of soil he has, the slope 
of the land, the degree of erosion and susceptibility to erosion-the 
capability of every acre on his place. Then he fits his cropping, pasture 
or woodland operations to the capacity to produce this or that crop, 
according to his needs, equipment facilities and :financial conditions. 

Though all of these conservation farming practices improve our 
wildlife .conditions, there are a num.ber of specific things we do on 
the land which are of direct, measurable benefit to wildlife. There is 
marsh management, for example. One of the nearly 60 major con­
servation practices we use in combination for better land use is farm­
drainage improvement. It brings significant acreages of good Class 
I and II land, through good water management, into production of 
intensively cultivated crops. At the same time, this drainage makes it 
possible to take out of such intensified cropping equivalent acreages 
of lands that should be used for grass or tree crops, because they are 
too steep, too badly eroded or otherwise unsuited for cultivation. How­
ever, there are considerable acreages of wet lands that we know are bet­
ter adapted to wild plant and animal production than to any other use. 
Under conservation planning, they are set aside and developed for 
that wildlife purposes, for producing fur-bearing animals, waterfowl 
and the like. In soil conservation districts in Maryland, Virginia, and 
Nebraska, for instance, level ditches are being tried in marshlands as 
a land-management measure to increase muskrat production. 
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Farm ponds have been increasing by leaps and boun.ds in popularity 
and in the use made of them. Even during the war, the number of 
ponds that farmers· and ranchers in so.il conservation districts have 
put under management for fish production has about doubled each 
year. The number of such ponds for which Soil Conservation Service 
technicians alone.have given assistance in building, planting, stocking 
and fertilizing totals around 10,000. During 1945, more than 4,300 
ponds were carefully stocked with more than 6 million fish, with co­
operation of the Fish and Wildlife Service and state game commissions. 

Farm ponds, of course, serve many valuable purposes, such as pro­
viding water for livestock, water for irrigating gardens, water for 
orchard spraying and for fire control, and recreation in the form of 
swimming, boating, and fishing. Under the kind of management I am 
talking about, they will produce something like 250 pounds of edible 
fish a year for every surface acre of pond water. They literally bring 
fishing even to '' dust bowl'' areas. Such ponds, as you know, also help 
increase fur bearers and waterfowl. Some 40,000 farm and ranch 
ponds, all together, have been built by farmers and ranchers through 
their soil conservation districts and allied conservation work. 

The report of Adolph Habrich of Pawnee City, Nebraska, on his 
pond is typical. He said it has added a thousand dollars to the value 
of his farm, and that the value from his irrigated garden below the 
dam, plus the enjoyment his family gets from fishing and boating, 
would be hard to estimate. 

Each year, field and woodland borders become more conspicuous on 
the farm that is well designed for soil and water conservation. In the 
Northwest, once trashy fence rows now are clothed with a thrifty cover 
of alfalfa and bromegrass, useful for wildlife food and cover as well as 
for weed and erosion control. Borders of native shrubs along wood­
land margins are used to similar good purpose, especially in the North­
east, where considerably more than 300 miles of shrub borders have 
been planted. In the Southeast and Gulf Coast regions, field borders of 
Lespedeza sericea and Lespedeza bicolor are becoming more and more 
popular among farmers and sportsmen. Last year enough bicolor 
seed was made available to soil conservation districts to seed more than 
1,000 miles of such field borders. This plant continues to hold a pri­
mary place for bobwhite food and cover, and it also is an excellent 
honey plant. I sampled some of the honey just last week, and I can 
tell you it is good. 

A well-planned hedge -0f carefully selected shrubs likewise is a wild­
life asset on the farm. We may say the same thing for tree windbreaks, 
or shelterbelts, which have been planted so extensively in the wind 
erosion areas of the Great Plains. Hundreds of miles of these tree and 
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shrub plantings are providing wildlife food and cover while at the 
same time providing some protection to fields from soil blowing, af­
fording livestock shelter, yielding· fence posts, and contributing other­
wise to farm convenience and profit. 
· We have searched the countryside for new plants for combating
erosion and providing forage for domestic animals and food and pro­
tection for wildlife. Seed catalogs are now listing about 20 native
plants that 10 years ago had never been cultivated anywhere, along
with many other plants that had not been used for these purposes.

When I was talking about farm ponds, I probably also should have 
mentioned plantings and other erosion-control measures used along 
stream banks. You don't need for me to remind you of the impor­
tance this part of the farm plays in our wildlife ecology. I am sure 
most of you have followed 'coon tracks along the edge of a muddy 
creekbank when you were younger, or have sat on a cottonwood root 
fishing with that unexplainable patience a boy displays when he has a 
fl.shin' pole in his hands. You probably also remember going down and 
watching great chunks of the bank tumble into the creek when the 
spring high water turned your peaceful summer swimming hole into 
muddy torrents. 

Well, soil conservation p-ractices-from bank riprapping to planting 
of trees and shrubs and channel straightening-are protecting these 
valuable bottomland acres today from such needless damage on thou­
sands of our farms. At the same time, they are providing ideal wild­
life cover and food. 
. I could keep right on talking through the lunch hour, listing the soil. 
and water-saving practices being applied on our farmlands today 
which are helping our animal, bird, and fish life. But maybe these I 
have mentioned will bring out the point I have been trying to make. 
In making that point, though, I certainly don't want you to get the 
impression that we have everything under control-that the job has 
been done. Quite to the contrary, our biggest job is ahead of us. 

Almost a billion acres of our United States farmland still needs soil­
conservation treatment to protect it from soil erosion, maintain its 
fertility, and put it to its most efficient use-including use for wildlife. 
More than 43 million acres now under cultivation should be changed 
over to grass or trees-natural wildlife habitat. To illustrate, many 
hundreds of thousands· of acres of land still need that marsh manage­
ment I mentioned earlier, as shown by a nation-wide conservation 
needs survey the Soil Conservation Service has made. That job alone 
will require nearly 3,500 man-years of skilled and unskilled labor, 325 
equipment-years, 190 tons of seed and more than 7,500,000 trees, shrubs 
and plants. Take wildlife borders: more than 3 million acres remain 
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to be treated with this important wildlife measure, and 830,000 acres 
of streambank management are needed. Those are just random ex­
amples. 

That will give you a general idea of what we are up against. But we 
can lick the problem-and we will. One of the great conservation 
problems ahead of this Nation in the peaceful period we are now enter­
ing is to see to it that conservation is applied on the land. The key to 
the application of conservation practices is the farmer. If the farmer 
--our principal game manager I mentioned earlier--does not apply to 
the land the measures it requires for wise use and permanent produc­
tivity, conservation will not be achieved. 

The farmer now has the best known means through which to achieve 
conservation, in soil conservation districts. For my part, I am more 
confident today than I ever was before that this soil, water and wildlife 
conservation will be realized. Soil conservation improves the bounty 
of the land. The challenge is ours together. 
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While we have the full day before us, I understand we have a long 
journey to make, so, like the general when he ordered the retreat, I 
am going to say '' As I am a little iame, I am going to start now.'' 

The conference will please come to order. 
Before I present to you the first speaker on the program for this 

morning, may I take a moment to express to you my very sincere 
appreciation of the honor conferred upon me to preside over this 
session of the Conference, where we are to discuss how many ducks we 
have, who is responsible for our having them, who is going to kill 
them, if any, and how. 

This meeting brings back to me happy memories of other conferences 
in the years past that I have attended at this hotel and elsewhere in 
. this country, and in our ·adjoining country of Canada. As some of 
you know, I served for 6 years as Chairman of the Virginia Commis­
sion of Game and Inland Fisheries. I have often said that of my 30 
years of public service, commencing with my sen;ice in the State Sen­
ate of Virginia in 1916, those 6 years were the happiest of them all. 
I miss some of the faces that were familiar to us at these conferences 
20 years ago. I am happy, however, to see present some whose service 
antedates mine at these national conferences and I am also happy to 
meet leaders in the state-wide work with whom I have had corre-

50 
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spondence from time to time during the past 10 years as Chairman of 
the House Committee on Wildlife Conservation and whom I have not 
had the privilege of personally knowing. I want to say to all of them 
that I am deeply grateful for the support they gave me some years 
ago when I was sponsoring the distinguished Senator Pittman Bill to 
earmark an excise tax on guns and ammunition for grants-in-aid to 
the states, and I am very grateful for the support they are giving me 
in my present effort to amend and improve our Coordination Bill to 
the er:d that in future years, when the Federal Government embarks 
upon some great construction project that might thoughtlessly or 
needle1>sly injure our wildlife resources, it must first make a careful 
and detailed study of what is involved in the project from the stand­
point of fish and game and cooperate in that study along the lines of 
helpful amendments suggested by the Western Game Commissioners 
with the state agencies and with the national conservation agencies. 

You have heard yesterday, and will probably hear in your technical 
conferences again today, that we face a very serious problem growing 
out of the increased demand upon our wildlife. I think that there is 
no doubt about it if we can maintain our economy, to say nothing 
of exapanding our standard of living, on the basis of a 40-hour week 
or maybe, as some propose, a 35-hour week or less, there will be a lot 
of leisure time that people will wish to devote to hunting and fishing; 
and the 12 million· men who have been trained in the use of firearms, 
only 10 per cent of whom knew that use before their military training, 
will want to participate with· us older hunters and fishermen in the 
joys of the outdoors. 

So we may anticipate with assurance for the next few years a tre­
mendous demand upon our wildlife resources and we must plan to 
meet that. I may pause here to say that it is a big industry from the 
standpoint of money, the manufacture and sale of hunting equipment 
and fishing gear, the transportation involved, the guide service and the 
hunting licenses and duck stamps that are bought. It all adds up, I 
think, to more than a billion-dollar industry and I think our state 
governments as well as our Federal Government have been shortsighted 
in not making more attractive from a remunerative standpoint the job 
of administering this great resource in the states and in the Nation. 

When I first took over the work in Virginia, the Chairman of the 
Commission received no salary at all. It was supposed to be a labor of 
love in the interests of a small group of sportsmen handling a project 
that didn't really amount to much from the standpoint of those who 
thought they had serious business to do. 

One of my first acts when I found that our fishing streams had been 
depleted from the pollution, overfishing, dynamiting, bagging and 
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every other mischievous device, wa;s to make a search over the country 
:for someone who knew how to raise trout and smallmouth bass. After 
making full inquiries, I decided that the man that would best fill our 
needs was a man who had been born at a fish hatchery in Pennsylvania, 
whose father had been Fish Commissioner of that commonwealth, 
whose brother had been, and still is, the head of the work in Penn­
sylvania, and then who had made a success, especially of restocking 
the streams of that state with trout. So I brought G. W. Buller to 
Virginia, at a salary of $5,000 a year and a free house which at tht 
time I think was top salary paid by any of the states for a technical 
man. 

We have got to recognize the importance of this subject and not 
treat it as the fleeting interest of a group of sportsmen or of nature 
lovers and remunerate the men who are to handle it on a basis �om­
mensurate with the responsibility of their jobs and on a basis that will 

· attract to this service some of our best young men.
Now, in our federal service it is very difficult for a man to get

beyond a salary of about $300 a month and to enter the service he
must be a college graduate and perhaps have specialized in some tech-
nical branch of the service.

It has not been easy for me during the 10 years that I have at­
tempted to speak for you in the Congress to make my coUeQgUes in
the House realize the importance of what was involved. I wjsh all of
them could have heard that illuminating address yesterday by our
friend from Missouri, Mr. Stephens, when he talked about the T-bone
steaks and the ham and eggs that are washing down into the Missouri
River through· the neglect of soil conservation, which ties in so fully
with all of our game activities.

When we have a bill before us, even to allocate a portion of the trust
fund to the credit of the Pittm&n-Robertson .Act, we have opposition
on the floor of the House, although the sportsmen have paid this
money, although the law says definitely that funds shall be earmarked
for that purpose, and that purpose alone, although we want to credit

. to that fund over 12 million dollars of conservation money. We have
difficulty, I say, in getting members of Congress to let the states have
their own money that the Congress has promised to give them.

I fear when we come up with the Interior supply bill in the next
week or two, carrying the budget recommendation of three- milli�n
dollars this year for grants-in-aid to the states, we will have some
difficulty in getting the House to let us have that full appropriation.

I want to take this occasion to impress upon the state representa­
tives and all interested in the promotion, of wildlife conservation, the
importance of communicating with your Representatives and friends
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in the Congress and to urge them to let us have that full appropria­
tion of three million dollars. We will certainly need it. I know that 
many of the state game departments (and I hope others will) have al­
ready communicated with us. I hope others will communicate with 
members of Congress to give us support for the Coordination Bill 
and also for the bill on which I think there will be no real opposition, 
namely, the bill I introduced to allow the states to use up to 25 per 
cent of their grants-in-aid for maintenance purposes. We find that 
some states don't want to put more in the acquisition of land than 
they can properly administer and maintain and they would like to 
use some of their grants for maintenance purposes. 

Going back to the demand that will be made, I think the Fish and 
Wildlife Service has estimated that possibly it will increase 20 or 30 
per cent but your distinguished representative from Maine and my old 

_friend, Mr. Stobie, told me this morning that the increase in Maine 
was already about 75 per cent and that nearly all of the summer 
camps were booked now to capacity, a most unusual thing for this 
time of the year. 

I recently had the privilege of spending a few days in Florida. I 
wanted to do a little sailfishing out in the Gulf and all I caught was 
a tiger shark and a barracuda, but I was out there where the sailfish 
were and where the sun was nice. Well, Florida is just teeming with 
people. They seem to have an unlimited supply of money. It is hard 
to get a boat, even a rowboat. It is almost impossible to get into any 
hotel down there, unless you make reservations far in advance. If 
Florida had to furnish the fishing for that multitude in the inland 
waters, even lakes like Okeechobee, for instance, would soon be de­
pleted. Because there are a lot of fish in the sea, as I say, not every­
body that goes out to sea comes back with a sailfish or a pompano or 
even with a dolphin. 

I want to say just one more word- of encouragement to those of 
you who have made financial sacrifices to promote the cause of wild­
life conservation. I can tell you from experience of 30 years in public 
life that the greatest personal satisfaction· that I have gotten from 
any of my public work has grown out of a feeling that I perhaps was 
making some small contribution to the happiness and welfare of others 
and out of the friends that I have made .who share with me the love 
of the great out-of-doors, and who want to do something to prevent 
us from passing on to posterity what was a rich heritage in the shape 
of. a sucked orange. 

If you become discouraged with the high cost of living-and I 
think it will probably go still higher-and if you feel that your efforts 
have not been properly remunerated, please bear in mind the truth 
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of the saying that all that you can grasp in your cold, dead hand is 
what you have given away. You will find when you come to the end of 
your career, your happiest memories, your deepest satisfaction will be 
built around the unselfish service that you have rendered to make of 
this a cleaner, greener world and a happier place for your fellowman. 

Now, we have to proceed to a subject that some have warned me 
may be a bit controversial, but it is an important subject and we have 
two very fine and competent men to discuss it. I understand that the 
first speaker will speak from the standpoint of a government official, 
and, I may say, a good government official. I have known him mighty 
well because he was selected first to administer the distribution of the 
Pittman-Robertson Act funds and I had many contacts with him, and 
I congratulate him, as I know you have already done, upon being 
moved up to the head of the Fish and Wildlife Service to succeed Dr. 
Gabrielson whom we all regret to see leave that Service. Dr. Gabriel­
son has done a great work. 

As I say, this duck problem is a big problem and growing bigger 
every day. It is important for us to know how many ducks we have 
got. It doesn't do any harm to debate who is helping to increase supply, 
because I think there is plenty of credit for all. It would be well enough 
to discuss what limitations should be placed upon the killing of ducks 
if we are to preserve an adequate supply. So I have the pleasure and 
honor, ladies and gentlemen of the Conference, of presenting to you 
as the first speaker o_f the morning, Albert M. Day, Assistant Director 
of the Fish and Wildlife Service, whose subject will be "The Problem 
of Increased H_unting Pressure on Waterfowl." 
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. THE PROBLEM OF INCREASED HUNTING PRESSURE ON 
WATERFOWL 

ALBERT M. DAY 

Assistant Director, U. S. Fish and Wildlife Service, Washington, D. C.

The topic assigned me for discussion on this panel is exceedingly 
timely. In the years immediately ahead, the wild game of this coun­
try, not only waterfowl, but all other �inds as well, is going to face 
the greatest army of hunters in all history. The onslaught, in fact, has 
already begun. We felt the added pressure last fall when more duck 
stamps were sold than ever before. We 're going to feel it a lot more 
next year. The push is on, and we might just as well brace ourselves 
to meet it. 

It is easy enough to figure out WHY the numbers of gunners and 
anglers have suddenly increased. Millions of our boys have now 
learned how to use firearms. They have learned how to live in the 
out-of-doors. In a recent survey conducted by the American Legion 
magazine, 70 per cent of the servicemen said they wanted to hunt; 62 
per cent said they intended to go fishing. So do the homefolks. With 
new cars, new tires, plenty of gasoline, and with the war jobs all done, 
there is going to be more vacationing. America is going to move out 
into the open. Sportsmen are going to be searching out every bit of 
wild country they can find. Ducks, rabbits, bass, trout, and game ad­
ministrators-look out! 

The war gave fish and game a little rest in the seasons of 1942 and 
1943. Hunting and fishing license sales fell off a little during each of 
those years. Restrictions on gas and tires, and the shortage of ammu­
nition and fishing tackle helped hold the take to less than normal. But 
that situation changed before the war ended, much to everyone's sur­
prise. During the fiscal year of 1944, which included the fall hunting 
season of 1943, the states sold slightly more than 7% million hunting 
licenses. During the next year, or the fall of 1944, they sold almost 
8,200,000 licenses, an actual increase during the last year of the war 
of 685,643 licenses. All signs point to an ever greater proportionate 
increase during the season just closed. 

We have definite knowledge of the increase in duck hunters. The 
duck stamp sales tell this story quite accurately. During the fall 
season of 1943, 1,169,352 were sold. In 1944, the number jumped to 
1,487,029, an increase of about 27 per cent. During the first six months 
of this fiscal year, which included the last hunting season, more stamps 
were sold than during all of the year before. In fact, on last December 
31, the duck stamp sales had reached the highest point in history, 
1,540,468. It looks as though they might total 1,700,000 when all the 
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sales reports are in. This matter of increased hunting pressure is not . 
mere fiction. It is here now, and it. is going to take the best kind 0£ 
management possible to see that we do not cut into the breeding stocks 
of .game. 

The Fish and Wildlife Service has .long predicted that there would 
be an increase in hunting pressure as soon as the war was won, but 
we didn't look for it to come before that time. After World War I, 
there was an immediate increase of 30 per cent in the number of 
hunters, and that increase was never lost. This time, we predicted that 
the increase might be as much as 50 per cent, and it looks now as 
though that prediction may come true. 

We have resisted great pressure dp.ring the past 2 years for more re­
laxations in the hunting privileges. Bills have even been introduced in 
Congress to permit the return of baiting and live decoys, and we have 
been deluged with petitions asking for various special relaxations for 
different parts of the country. Our philosophy has been to hold the line 
so we would not be faced with the necessity of tightening up just as the 
boys come back. But now it looks as though this very path may be 
the only one open for next year. 

We all like to be optimistic, and I am afraid we have been too much 
so. It has been less than 15 years since the dust bowl days when the 
season had to be cut to 30 days and was almost closed completely. Yet 
we seem to have forgotten the significance of that experience. No one 
wants to stop and think of that. Yet, the Southwest is right now ex­
periencing a severe drought, with dust storms similar to those which 
marked the beginning of that other disastrous period. The prairie 
states and the prairie provinces of Canada have had two spring seasons 
now that have been much drier than the preceding five lush breeding 
years. It is easy to forget that it was during the wet years of 1939 to 
1943 that the ,birds really staged their recovery, and that it has been 
during these last two seasons that they have been dropping in numbers. 

I think that even we proverbial pessimists in the Fish and Wildlife 
Service let ourselves become overenthusiastic as we saw the popula­
tion climb from a low· of less than 30 million in 1935 to around 140 
million in 1943. The public began to take it for granted that this 
could keep on forever. Certainly, the effective propaganda campaign 
of Ducks Unlimited convinced many duck hunters that all that was 
necess11,ry to have an unlimited supply was to contribute to that or­
ganization to build more "duck. factories" in the limited area of the 
North American continent in which they operate. Little heed has been 
given to the occasional cautious warnings of federal and state admin­
istrators and a few of the outdoor writers. 

Now, with this increased hunting pressure upon us, and with all of 
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ouir best observations pointing to a decline in waterfowl numbers , 
during the past two seasons, I think it is time for us to take a good, 
honest look at the situation. I know many of you will not agree w:ith 
my analysis, but in the good old .American tradition, that is your 
privilege and I'd be delighted to be convinced .that I am wrong. Here 
are the cold facts as I see them : 

We have overshot our annual increase during the, past two hunting 

seasons.-During the fall of 1944, when there were all the gripes about 
"where are the ducks?" the kills in many states were heavy. North 
and South Dakota, Nebraska, Minnesota, .Arkansas, Colorado, Michigan 
and some others definitely killed more birds, in some cases as much as 
40 per cent. While the results of the 1945 season are not all analyzed 
as y'et, such data as we do have indicate that in 60 per cent of the 
hunting areas· last fall, the total kill was either heavier, or as great 
as it was during 1944 .. 

The population has declined in those two years.-Last year, the 
annual inventory showed a loss of some 20 million birds. This year's 
inventory is very apt to show an additional decline. .And, although the 
Service has been criticized roundly by some writers for having the 
temerity to release such information, it is surprising how many duck 
hunters over the country are beginning to agree. They haven't found 
the birds either. 

The annual regulations provide the only quick means of adjusting 
hunting pressure to supply.-No one can control the weather, but the 
hunting pressure can be controlled. Back in the early '30 's when the 
waterfowl population was on its way out, the regulations saved the day. 
The season was cut to 30 days, baiting and live decoys were eliminated 
and several species given complete protection. Rigid law enforcement 
by state and federal wardens did the rest. The birds- were well on 
their way upward at least two years before the marsh restoration 
programs of the .American and Canadian Governments had much effect · 
and before Ducks Unlimited had even started . .As much as we hate to 
tighten up this year, just when the servicemen are able to take to the 
field again, I fear that a shorter season or reduced bag limit, or both, 
is going to be in order. 

Marsh restoration and protection are highly important.-Past ex­
perience clearly indicated that law enforcement isn't enough. Ducks 
and geese must have places to rest and eat, and nest. Some 100,000,000 
acres of marsh have been drained in this country in the last 50 years, 
and that largely in the flight and wintering range of the birds. The 
Service has spent upwards of 20 million dollars in acquiring and re­
storing about 3% million acres in the United States, much of it for 
breeding areas in the northern tier of states. The Canadian Govern-
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. ment, through the Prairie Farms Rehabilitation Administration, has 
built ·over 5,500 dams, many of which are major reservoir areas. 
Counting dugouts, it has completed more than 20,000 water-restora­
tion projects. I do not have a record of what Ducks Unlimited has 
done in actually restoring marshes, but they report 155 projects. All . 
of this work by all agencies is highly important. By wisely impound­
ing, husbanding and managing the spring runoff and the permanent 
streams, man can look ahead and ease the shock when the next drought 
comes. That is when these projects will prove their real worth. 

Mother Nature is the prime factor in production.-Regardless of 
the efforts of the United States and Canadian Governments and of 
American sportsmen, the cold fact remains that the good Lord pretty 
well determines the success or failure of the duck and goose crop 
each year. Only Nature can see that the myriad potholes hold water 
long enough for the birds to get through the flightless stage. Man can 
build dams, but he cannot keep water behind them. Even with the 
most sincere effort, the areas that can be so improved are only a frac­
tion of the vast breeding range. We can influence but little the breed­
ing conditions in those vast wilderness tundra and muskeg areas of 
northern Canada and of Alaska where the bulk of the waterfowl are 
raised. 

We can do much to improve wintering conditions.-Here the condi­
tions are reversed. Food and protection can be provided for the birds 
while they are spending their six months' stay in the South. This 
should be done now. Oil exploitation is pushing farther and farther 
into the southern coastal marshes. In some spots, the federal refuges 
are about all that are left to provide suitable winter feed. The whole . 
development of the United States with its drainage, its agriculture and 
its human activity, has cut squarely across the wintering range of the 
birds. Only fragments of this once vast area can be salvaged and re­
stored, but these are highly essential. The Service has been taking 
advantage of the river impoundment programs of the Army Engineers, 
Reclamation, and Tennessee Valley Authority to create new refuges. 
Three of these have been put under administration within recent weeks. 
The great Mingo Swamp in MissQuri is now being acquired with duck 
stamp funds and will be restored. Many others are needed. 

Better public understanding is essential.-! have often said that this 
business of game management is about. one-half managing game and 
one-half managing people. It matters not so much what we learn about 
new techniques and new approaches. If the public does not accept 
and go along with the recommendations of the administrators, the 
best laid plans will fail. It is for this reason that we must always have 
an alert group of outdoor writers giving sound, solid and accurate in-
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formation to the reading public. We must have better teaching of the 
principles of conservation in the public schools. We must have a more 
effective integration of conservation education in textbooks, magazines, 
and the daily press. And authentic publicity is highly essential. 

As outstanding examples of what I consider, let us say, erroneous 
publicity and that which is doing a downright disservice to American 
duck hunters, I want to cite two recent publications. One is the new 
book by S. Kip Farrington, Jr., The D11,cks Came Back, The Story of 
Ducks Unlimited. The other is a brief article by Mr. Farrington pub­
lished in the February issue of The Reader's Digest entitled, '' Quacker 
Comback," which was condensed from an article in Maclean's. 

Ducks Unlimited has thousands of earnest, sincere members who 
have contributed liberally to restore breeding marshes in Canada. The 
organization has done some excellent work. Some marshes have been 
restored, a great deal of conservation education has been disseminated 
among the school children and adults of Canada, and the highly effec­
tive publicity campaign in the United States has made the American 
public more conscious of the basic philosophy that we must restore 
marshes and provide nesting grounds if we are to perpetuate the sport 
of duck hunting. I fully approve of the sound and constructive part 
of their program, although many of us have long felt that the pub­
licity agents for Ducks Unlimited have exceedingly active imagina­
tions. 

The Reader's Digest article states boldly and baldly: "The quackers 
owe their comeback to an organization called Ducks Unlimited, which 
since 1938 has boosted the continent's duck population by 500 per 
cent." It claims for Ducks Unlimited the entire credit for the water­
fowl restoration program. It boasts of the 155 Ducks Unlimited proj­
ects in Canada, but says not one word of the 20,000 projects completed 
by the Prairie Farms Rehabilitation Administration. No mention is 
made either in the Digest article nor in Mr. Farrington 's· book of the 
waterfowl restoration program in the United States by the Fish and 
Wildlife Service with duck stamp and other funds-$20,000,000 worth 
-31h million acres. The author does rather grudgingly attribute
"part of the credit to God."

Not a single line in the book is devoted to the wintering needs of 
the birds, although the author must know that they spend six months 
of their lives eaeh year on southern marshes. Not a word is spoken of 
restraining the evergrowing army of duck hunters to keep the kill 
within the limits of production. Protection under the Treaties with 
Great Britain and Mexico is given no mention. Instead, the author 
positively recommends the return of sink box and battery shooting, 
feeding, baiting, &nd the use of live deuoys. He belittles the refuges 
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aml sanctuaries set up to feed and protect the birds in this country. 
He blames a liberal portion of the poor shooting in 1944 to his asser­
tion that the birds were on the sanctuaries where the hunters could not 

· reach them. He says the refuges are run with duck .stamp money $0 

they should be opened up for our returning servicemen to shoot in.
The entire tenor of this book is that all anyone needs to do to have all
the ducks he wants to shoot is to contribute to Ducks Unlimited. Come
on, boys-step up! It's just like buying clay pigeons. There's nothing
to it-to Hell with all restraint!

And what is the public reaction? Exactly as one must expect.
Listen to these excerpts from Mr. Arthur Van Pelt's column, '' All
Outdoors," in the February 3 issue of the New Orleans Times-Pica­
yune: "Startled surprise mixed with a liberal portion of indignation

· has been expressed by sportsmen during the past few days since publi­
cation of a hint by the Federal Fish and Wildlife Service that reduced
bag limits for waterfowl may be put in force before the next shooting
season. The statement ... has stirred the wrath of the hunters.

"It seems certain, from every angle, that no definite knowledge of
the kill in the South can possibly have been arrived at but as surely,
some real data will be gotten together in the very near future by
Ducks Unlimited, the organization more directly responsible than an,y
other, for the actual production of the wildfowl,'' ·etc.

Thus, we as honest officials charged with administering this resource
under the terms of treaties with two other great countries, and under
mandates from the Congress, are to be berated and held up to scorn
if our findings run counter to Ducks Unlimited propaganda. That,
ladies and gentlemen, I resent, as every thinking conservationist must
also. Whether you agree with the federal regulations or not, there is
no better way to tear apart the waterfowl program that has worked so
well during the past 10 or 12 years. I agree with Ducks Unlimited
propaganda in. ·one respect. The waterfowl restoration program has
been the "conservation miracle of the century." I say, however, that
it has been accomplished by many agencies, many groups, aided liber­
ally by the ·hand of God, and that Ducks Unlimited has contributed
only its small share.

I cite this example of publicity, not as an attack on Ducks Unlim­
ited, but rather as an example of why we need sound, sane publicity,
based on facts, and not fiction, if we are to have the intelligent support
of the hunting fraternity.

And so, in looking ahead into the next few years that will tax the
patience _and the ingenuity of all game administrators I think we must
face these grim realities :

The.�e is, going _tQ be a heavy increase in hunting pressw� .. _ 
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We have grown overoptimistic about the highly satisfactory gain in 
waterfowl populations. 

The increase has coincided with a series of exceptionally good breed­
ing seasons. 

We have overshot our annual increase during the past two hunting 
seasons. 

The population has declined in those same 2 years, 
The annual regulations provide the only quick means of adjusting 

hunting pressure to supply. 
Marsh restoration and protection are highly important. 
Mother Nature is the prime factor in production on the breeding 

grounds. 
we can do much to improve wintering conditions. 
We need authentic publicity to create better public understanding. 

DISCUSSION 

M&. A. M. BARTLEY (New York): Mr. Day has mentioned the many earnest, 
sincere supporters of Ducks Unlimited and as I am rather responsible for enlist· 
ing most of that support, I feel that it is up to me not to enter any controversy; 
but possibly in fairness to them I should elaborate a little on some of Mr. Day's 
remarks which might hurt Ducks Unlimited. 

To save time and keep within that three minutes, I have prepared certain elabora­
tions of the remarks made bf Mr. Day. 

Ducks Unlimited is not averse to criticism. Constructive criticism will keep us 
on our toes and help make us do a better job. 

Mr. Day has mentioned the anticipated increase in the sale of duck stamps 
which means an increased demand on the duck supply. Ducks Unlimited is ·keenly 
aware of this future increase in demand and is hopeful that it can be taken care 
of not only by management of the supply but more important, by increasing the 
production to meet the demand. That sounds like good business to us. In fact, 
we a month or so ago sent out a letter calling the attention of our state chairmen 
to the increased demands that are facing us. 

Mr. Day has stated that an effecti_ve propaganda campaign of Ducks Unlimited 
has convinced many duck hunters against the warnings of the federal and state 
game administrators. I would like to take this opportunity to impress upon all 
those present that the Board of Trustees of Ducks Unlimited has specifically re­
solved that no activity of Ducks Unlimited shall be carried on that might influence 
the waterfowl shooting regulations as prescribed by the federal authorities. I be­
lieve Dr. Gabrielson will admit that at no time has Ducks Unlimited as an organi­
zation made any request to him for a change in shooting regulations. 

Mr. Day has stated that the ducks were well on their way upward at least 2 
years before the marsh-restoration programs of the American and Canadian Gov­
ernments ha«l:much effect and before Ducks Unlimited had e;ven started; I agree 
that the duck's were on their way upward before Ducks Unlimited ·started field 
operations in 1938. I do not, however, agree that the ducks were on their way 
upward before breeding-ground restoration was started in the United States. The 
upwards of 20 million dollars Mr. Day mentions as having been spent on breeding­
ground restoration work was the result of a plan submitted by More Game Birds 
in America, the parent organization of Ducks Unlimited, to the President of the 
United States in 1933. Work on this over-all plan started in 1934 when Mr. Day 
was appointed to head up the refuge program. The duck population reached its 
low, according to Biological Survey estimates, in 1934. There was a slight in­
crease, again according to the same estimates, in 1935. The curve leveled off and 
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further noticeable increases were not observed until 1938 when breeding-ground 
restoration work on the Canadian prairies was started by Ducks Unlimited. 

I can't quite agree with Mr. Day when he says "the cold fact remains that the 
good Lord pretty well determines the success or failure of the duck and geese crop 
each year." The same might be said- of our corn, potato and any o.ther crop. 
However, if we depend entirely on the Lord, I am very much afraid we won't get 
much to eat. While it is admitted that the prai:rie breeding grounds cover a vast 
area, it must also be admitted that the duck population fluctuates with what hap­
pens in this area. When drought occurs, the duck supply declines. When water 
returns, the ducks increase. The fallacy of depending entirely upon Nature's 
whims for our duck supply is proved entirely by the fact that with each drought 
the duck populations b.ecome smaller and smaller. 

It does not seem like too starry-eyed a dream to say that permanent water can 
be located strategically throughout the duck breeding areas that will provide water 
to carry an increased brood stock through until the return of the next wet cycle. 

' I might say now that if it is not done, another drought such as we experienced in 
the early 1930's could reduce our duck population well below the 27 million we 
saw in 1934 to a point from which it would be impossible to restore it to any 
suitable numbers. 

Mr. Day mentions a book written by a well-known author and a magazine article 
by the same author and uses the enthusiasm of this independent writer as an ex­
ample of Ducks Unlimited's publicity policy or propaganda. That's absolutely 
unfair. We can no more control the opinions of independent authors and the free 
American press who write in our favor than we can control the opinions of the 
writers who do not agree with us. 

And I might ·mention in passing that seldom in the whole history of our efforts 
has the Fish and Wildlife Service mentioned the work of Ducks Unlimited in a 
manner that might make our job a little easier. 

Regarding Mr. Day's statement of, I quote, "Thus we as honest officials charged 
with admimstering this resource under the terms of treaties with two other great 
countries, and under mandates from the Congress, are to be berated and held up 
to scorn if our findings run counter to Ducks Unlimited propaganda.'' At this 
point, I would like to repeat that Ducks Unlimited has a definite policy against 
doing anything to influence the writing of the federal waterfowl shooting regula­
tions. We cannot control the press and the Wildlife Service certainly cannot ex­
pect us to do it for them. 

I am glad Mr. Day agrees with Ducks Unlimited propaganda in one respect. 
The waterfowl conservation program "has been the conservation miracle of the 
century." I agree that it has been accomplished by many agencies and Ducks Un­
limited is only one, and possibly a small one, of them. However, if I were Chief 
of the Fish and Wildlife Service and had an agency such as Ducks Unlimited, I 
would use it to further the interests of waterfowl restoration and conservation. 
Without being boastful, it is my honest opinion that Ducks Unlimited has done 
more to make the duck hunter in the United States and Canada waterfowl con­
servation conscious than any other nongovernmental agency.· 

CHAIRMAN ROBERTSON: I gave you a Gene Tunney count because I realized you 
had a red-hot problem, and sidestepping the crossfire for myself, I want to tell 
you how a friend in Washington suggested to me last fall we would relieve the 
pressure on the ducks. He said, '' Bring the coots back to kill and give them to 
your city friend who doesn't know a coot from a duck.'' 

He said, "I tried it out on my janitor and the next day I said, 'John, how did 
you like that duck I gave you f' He said, 'Boss, that dtiek wa1:1 fine. You know, 
I likes both ducks and fish, and it's the first time I got them both together at one 
time'." 

The Chair will be glad to recognize the lady. 
MRS. C. N. EDGE (New York): I rise to a point of order. 
CHA.mMAN ROBERTSON: Mrs. Edge doesn't have to tell us what organization 

she is connected with. The lady will state her point of order. 
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Mas. EDGE: I would like to ask you whether your watch stopped during the 
gentleman's speech. 

CHAIRMAN RoBERTSON: No, it kept running, but it was out of my line of vision. 
The Chair will recognize another speaker now, either pro or con, or in the mid­

dle position. 
MR. "G. M. SPARG-O (Alberta, Canada): I am a representative of the Yukon Fish 

and Game Association, the Alberta Fish and Game Association, and I speak for my 
colleagues in western Canada. 

I wish now to say this: I want to pay tribute, a very earnest tribute, to the 
cooperation that has been, I think, most unfairly attacked by Mr. Day. I mean 
Ducks Unlimited. I know whereof I speak. I know the progress well. I heard 
Mr. Day and others speak about the P.F.R.A. project. They are very good, but 
they were never intended to be duck-producing elements. They were dugouts for 
animals and all the animals in the areas fed around them and, therefore, they raise 
no ducks. Of all the 20,000 projects, 19,000 are merely dugouts. 

Now, you come. to Ducks Unlimited and I have seen two of the best projects 
that I have ever seen from a duck-producing point of view. I speak of the Louisi­
ana Lakes and the San Francisco Lakes in Alberta. I thank the gentlemen in 
California, as well as those in Louisiana, for the fact that they have given that 
money towards such excellent projects. These· two projects in themselves have 
more than justified the existence of Ducks Unlimited in Canada. 

I say this, too, where could the Fish and Wildlife Service of the United State� 
build projects in Canada with public funds belonging to the United States! It 
would be impossible, and we would resent it; but a private corporation like Ducks 
Unlimited can do so and very fortuitously, too. 

I must say, representing as I do 15,000 sportsmen in Canada, in the West, that 
it seems to me to be most unfortunate that this should have been brought up at a 
Conference of this kind. We are all together trying to do one thing; we are trying 
to benefit the wildlife of this continent, and we should pull together. 

MR. ALBERT HooHBAUM (Manitoba, Canada): I think we are confusing the is­
sue. I want to go on reco1·d, first, as saying Ducks Unlimited has done and is doing 
a wonderful job. It has done a wonderful job of propaganda, too. There are many 
things about the program that we learn that are not as they should be. I grant 
that Louisiana Lakes and the Lake San Francisco area just mentioned are wopder­
ful areas. I also am sure that the acreages mentiov.ed re extravagantly exaggerat­
ed, that that exaggeration goes through the whole plan of the Ducks Unlimited 
program. Never in this country has a lily been more needlessly painted. They have 
.done a splendid job, but the work they have done is buried in the propaganda 
that comes out. 

We talk about propaganda. I am just going to mention one thing. We hear 
about the marvel-ous programs of salvaging ducks, thousands of ducks must be 
salvaged on the prairies. Money must be raised for the salvage work and so 
Ducks Unlimited has a salvage program. They move to Louisiana Lakes, collect 
a group of ducks from a good pond, remove them to the bald prairie, start their 
cameras grinding, take pictures of the birds being rescued, put them back from 
whence they came, except those birds having been killed in accidents, and that 
movie now is being viewed by American sportsmen all over the country as the 
truth. At the same time that those pictures were being made, there were thou­
sands of ducks which could have been saved in organized rescue work. I think 
that Ducks Unlimited must go on. There must be a program. I am behind it 
with everything I have got -(I know that the others of us on the prairies are), but 
we want to see the truth, but to see the things that are printed is sickening. Part 
of the technique which we have heard this morning is not being able to take the 
blame. When anything is said about Ducks Unlimited, the fault is shifted some 
place else. Ducks Unlimited is never responsible for anything it says. 

Mr. Bartley said that Ducks Unlimited accepts criticism. Ducks Unlimited has 
had the finest constructive criticism, the finest critics, the friendliest critics from 
the beginning of its program. We have all been their friends. I know them 
and I know many of their friends who have criticized Ducks Unlimited and I can 
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say criticism in many respects has rolled off its back like water off a duck's back. 
I know that there is, even within the organization of Ducks U�ited, a situa­

tion whereby many important, substantial and reliable internal suggestions con­
cerning the program from a natural standpoint are not taken into the program 
as just criticism. 

CHAIRMAN ROBERTSON: .I may say I don't feel that in justice to the next speaker 
we can recognize more than two more in this forum discussion. Then when they 
complete their remarks, somebody may have something to say about what they 
had to say and finish up on the first speaker. 

M&. LEONARD HA.LL (Missouri): I would like to ask Mr. Bartley or Mr. Main 
three friendly questions, because I have always been a friend of Ducks Unlimited. 

CHAIRMAN ROBERTSON: Mr. Bartley is going to answer them, provided· they 
are f11iendly. 

M&. HALL: I have read many statements from Ducks Unlimited. I read Bar­
ton's article. I haven't yet had a chance to read his book. I would like ta know 
what percentage of the Canadian breeding grounds are covered by the Ducks Un­
limited projects. I would like to know how many of the projects, what proportion 
of the projects listed in your movies as duck factories are completed and func­
tioning. I would like to know what of Mr. Kip Farrington's statements you do 
stand behind. 

MR. BARTLEY: I will answer the first one, but I might say here that I thank 
Al Hochbaum for his criticism, that is constructive criticism. I promise you it 
will be given consideration. 

The area of the breeding grounds that the Ducks Unlimited plan calls for covers 
about two-thirds of the prairie area which has been destroyed by agriculture. 
Now, I think I am going to ask Tom to tell you about the completed project be­
cause, frankly, I am not up there enough to· know. 

MR. TOM MAIN (Manitoba, Canada) : I am Tom- Main from Canada, General 
Manager of Ducks Unlimited, Canada. 

The question asked by Mr. Hall was: What proportion of the projects that we 
have discussed are completed and how many of them are functioningf we·now 
have 168 projects that safeguard duck nesting on 1,300,000 acres of water, marsh 
and upland nesting ground. Thirteen of those projects were built last year and 
will not function until the spring weather. I can assure you they will be function­
ing when the spring runoff comes. Of the remaining 155, 147 are functioning. I 
think that is a pretty good record. 

I am just going to go a little further while I have the opportunity because the 
remarks of Mr. Day are going to cause a little discord up in Canada, and I don't 
like it. He has mentioned the P.F.R.A. and he has told you the P.F.R.A. has 
20,000 projects and Ducks Unlimited have 155 projects. Of course, that compari­
son is just ridiculous. If Mr. Day will compare two of our projects with the 
20,000 projects the P.F.R.A. have constructed, then he will have a pretty fair 
c9mparison. 

I helped to organize the Prairie Farm Rehabilitation Act. I had it passed. I 
was loaned by the Canadian National to the Dominion Government to organize 
the Engineering Department of the P.F.R.A. For 2 years, I worked with them. 
I know what they are doing. I am still consulting engineer for them. I ought to 
know something about them. Their work was designed for agriculture and they 
have done a fine job for agriculture. 

Our work was designed for ducks and we have done a fine job for the ducks. It 
is true that their work has also helped the ducks. It is true that our work has 
also helped agriculture. Now, I want to keep friendly with that group up there. 
We are working closely with them. They• have given us a great deal of land. 
Now and again they lend us engineering parties ; they give us plans, prepare 
plans for us. Their community pasture men are our key men .. We want to ·get 
along with them. I don't want to go any further. I think comparing their projects 
to ours is just absurd. 

One more thing, if I have time, Al Rochbaum, about a picture. I salvaged my 
first ducklings in 1897. Now, you will have some idea of how old I am. Ever 
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since, I have known the ·school boys, ranch boys like I was then, salvaging ducks. 
We are trying to encourage that sort of work. We have done a lot of 11111,vagin,g 
of ducks, but in order to get a good picture on a .good day, we did stage p. s;tlvage 
shot for educational purposes, and I am not ashamed of it. We didn't happ,en to 
get -pictures of many other salvage jobs we have done. I think that answers Al 
Hochbaum, and I think that is all I have time to say. Thank you! 

QUliJSTION: How about Mr. Hall's third questionf What statement of M.r. Far­
rington does D. -U. approve, 

MR. MAIN: Well, I am general manager of Dueks· Unlimited, Canada, and I

don't interfere with anything that goes on in the United States. 
MR. BAR'l"LEY: I wHI try to answer that--! hope satisfactorily-because Kip 

Farrington is an independent writer, We didn't pay him to write his -book. It is 
pretty hard to tell an author what to write. Of course, on the record we can 
agree that what he says-the sole reason for the comeback of the ducks in Ducks 
Unlimited we have already stated-we are not the sole reason, so to that extent, 
and only to that extent, as far as I can remember, we disagreed with Kip Far-· 
rington. I think the rest of the book and the article (incidentally they were both 
written during my absence from Ducks Unlimited) is pretty factual. That an­
swers the question. 

MR. Lours RocK (Ohio): I am President of the Outdoor Writers Association. 
I haveilad 21 years of military service to whi_ch I want to address myself. It is 
probably presumptuous for me to stand up here owing to the short service I have 
had -among you, but I would be derelict in my duty and derelict in my mission. in 
joining the Outdoor Writers Association, if I didn't call attention to one 11tate­
ment Mr. Day made. His talk was very instructive to me. I am·one of those who 
maybe doesn't know very much about the difference between a coot and .a duck, 
but I am making a plea to the. government and suggesting to you that you think 
in �rg!l on t\l,e ,sta;teroent o1' Mr. Day's, that is, the thought of the serviceman. 
When we wer0 oyers.eas, ·you told us by displ;:ty advertising, you wrote us letters, 
you p_;:tinted the picture to us, you told us of the homes that we would have when 
we came back. You didn't .tell us -about the housing shortage. You told -ul! about 
the G. I. Bill of Rights, you ovel.'sold it to us. You made us think a lot of things. 

_Now, I think you should give priority in your thinking and I say this not in a 
spirit of criticism but just to remind you and keep in your thoughts and when it 
e,omes to the pressure on shooting in -the outdoors, let's continue to think of the 
serviee:r,nan, so it isn't Tommy thi,s and Tommy that and throw him out, the brute, 
but the thin red line of heroes when the guns begin to shoot. Let's kee_p that in 
mind in all phases of our thinking. - · 

CHAIRMAN_ ROBERTSON: Thank -,you for speaking for those to whom we are ,so 
richly injlebted for the preser;\'.ation of .our _freedom. 

Th!l _QhaJr would not ·undert11ke to pass judgment on the merits of this debate 
as to what contribution Ducks ·Unlimited has made or what contribution our 
friends from Canada have made. I think we are all appreciative of ,the .efforts 
Due,l9l :Un.liR!,i-te!I pp,s made to incneaj!e the duck supply .and so far as our friends 
in Cap.ada are _concerned, I feel ;tbout them like the Negro preacher in Riclµnond 
felt about the white folks in Virginia. He went down to Mississippi for a Gen­
eral Ba,pti¥!; As&0ciation ,and the ·Mississippi preaeher got up and .started reading 
the scr,iptµr.e l_esson ;for t\1-e morning. :He _said': "Now, the Kingdom of .JJAaven 
is like unto·· ten Virginians who went forth to meet the bridegroom and µve of 
them ,wa,e wise -and -five were ;foolish.·'' 
_ �h13 Vj,J;gima preacher .Sl!-id: ";Brother, would you be so good as to recap_�tµlate 
-that sc.rip_ture lesson for meT'' 
- ·He read it over, "The Kingdom of Heaven is like unto ten Virginians _that
took ·their ·lamps and went to meet the bridegroom, and five were -wise and -five
w_erre_ f_oolish. ') - . . 

,., Now, ' ' lie said, ' 'brother the scripture lesson do sound familiar . and I jloll 't 
want you to think I challenge anything in the Good Book, bnt it does seem to me 
:thiLpil1'00n�d...foolish :Virginians is too high.'' 
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.Al Day wants to close the debate with one word, so I will have to give him 
one word. 

MR. DAY: I want to make it perfectly clear that I had no intention of attacking 
Ducks Unlimited as such. I think the work they are doing is fine and more power 
to them. Perhaps we have fallen down in giving them the assistance that we could 
have. I will pledge my cooperation and help to them in every way we can for 
the solid, sound things that they are doing. The thing that I was trying to point 
out is that some of this propaganda-and whether they are responsible for it or 
not, I don't know, they will have to take the credit for it in the public mind, I am 
afraid-and publicity, that overselling, builds a resistance in the minds of the 
.Amei:-ican hunters against any regulatory restraint. That is the situation that we 
must face and that you must face, because you can't do this whole job by only 
building duck factories in Canada. There are other things that enter into it. 
That is more than one word, excuse me. 

PROBLEM OF COMMERCIALIZED WATERFOWLING 

;N°ASH BUCKINGHAM 
Chairman, Wildfowl Committee, Outdoor Writers Association of America, Mem­

phis, Tennessee 

I will rather have to grope my way through this speaking. 
After Mr. Stephens spoke yesterday and Mr. Day this morning, I 

am not going into any of the proceedings ahead or behind. me. I have 
a great admiration for the basic principles of the program of Ducks 
Unlimited. I saw it written 3 years before it was ever Ducks Un­
limited. If its publicity got ahead of it, then perhaps there might 
have been better publicity in other sources. 

Somewhere I seem to remember a couple or three years ago a state­
ment in the exuberance of our growing waterfowl resources that water­
fowl shooting was no longer a question '' of production but one of 
management." We seem to have gotten our business in a jam, and I 
am going on with the topic that has been assigned to me, to wit, the 
Commercialism of Our Waterfowl Resources. 

I want it distinctly understood that I speak as a representative of 
the Waterfowl Committee of the Outdoor Writers Association of Amer­
ica. It is a six-man committee and no one-man army. It has its head 
in the Arctic and its feet in the Gulf, one hand in the Pacific and one 
hand in the Atlantic. We have been wide open. What I say here this 
morning stems from that, but it h1:1,s my own personal endorsement as a 
sportsman and a hunter. I can go back tomorrow to the place where I 
killed my first duck at the age of 9 years,·which was 57 years ago, and 
the chances are that I could kill a duck there the next open season, 
thank God. 

Last night at the Outdoor Writers' dinner, our chairman said that 
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he expected to be jumped on by Mr. Buckingham tomorrow, along 
with this topic. To the contrary, I am very grateful to him on behalf 
of the Outdoor Writers' Committee, because perhaps inadvertently, 
but with great fairness, he yielded to include the topic that has been 
disturbing a great many of us in duck shooting for many, many years. 

I was at the House Select Committee hearing in Washington last 
summer and I hadn't read H. R. 3461 until the night of the first day 
of the proceedings. Reading it that night in its form, I found, among 
other things, that it prescribed perhaps regulated feeding for com­
mercial places. That was the first time I had eyer seen an admission 
or a statement of the fact that our waterfowl resources are or have 
been in a state of commercialization. 

We have been operating, for insta:p.ce, since 1918 under the Migra­
tory Bird Law. So I went back and wrote a query directed to the Se­
lect Committee. The next day I met Chairman Robertson at the door, 
as I am sure he remembers, and asked him if it would be in order for 
our Committee to ask his Committee if a state of commercialization of 
the waterfowl resources of the country does exist. As I recall his reply, 
it was, he was just leaving to attend another meeting and he said, "By 
all means, it is a very hot question; let her go.'' 

So I let it go and there it stands today. 
The basic content of my discussion stems from just three words 

contained in the body of the Migratory Bird Act itself. 
It took about 14 years and 8 months for the brave and brainy con­

servationist-sportsman who somehow "found a legal approach" and 
eventually put through the Treaty Act with Great Britain and the 
Migratory Bird Law, ratified by the United States Supreme Court, 
1916-18; the document under which we operate today. It was aimed 
at "spring shooting" and "market gunning sales of migratory water­
fowl ( and today) the sale of migratory and game birds.'' That the 
Act sought to end "commercialism" of waterfowl and contributory 
wildfowling practices is evidenced by three words in the body of the 
Act. It says, in effect, "ducks and geese shall pot be killed, taken, etc., 
other than as legalized, sold nor offered for sale in any manner." 

Why were those three words "in any manner ,., put there T A not 
unnatural supposition occurs that those approving such utterance fig­
ured that there would be (just as there have been for the past 27 
years) evasions. But they were sincere in decreeing, in so far as the 
will of the Act itself and its guarantors, the Courts, could make it 
plain, that they intended to end the commercialization of wild fowl, 
then a precariously balanced and self-evident declining economic and 
recreational natural resource .. 
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From the purely physical aspect of the Migratory Bird Act's origi- · 
nal intent to stop spring-shooting ( or too early shooting) and market­
gunning sales, we still have such defiant violations of original regula­
tions to contend with. No one will admit this more quickly or willingly 
than officials of the Fish ,and Wildlife Service. They mainta,in a divi­
sion of enforcement for just that. That such enforcement has been, 
and is to this good day, undermanned is neither here nor there. But 
it is something to be improved-and by ourselves. 

But when spring shooting and market hunting per se supposedly 
went out, a new form of commercialism infiltrated duck shooting---at a 
time when prohibition's easy virtue began an eroding influence 1:1pon 
national morale and character from which we suffer today. And it 
was done as subtly as its racketeers and gangsters infiltrated the labor 
movement. It was about this time, apparently, that those tm:ee words 
in the Migratory Bird Law, "in any manner," dropped quietly from 
official thought, much less scrutiny. The depredations of hag limit 
violators and game sellers in several of the Nation's most open and 
notorious slaughter pen and river bottoms and coastal areas were re­
duced in volume of crime. But it was easy enough for such con;tmer­
cialists to adopt a more sportingly genteel way of selling more dueks 
and making far more money off wild fowl-and faster than in market 
growing days. They leased, bought, fenced or fought protectively over 
natural or synthetic potholes and sloughs, which, until the law further 
forbade, they baited; some are still. Relays of hunters at stiftish per 
diems crowded these trenched mop-ups. This all culminated 'hack in 
1928-29, in what was inevitable. The great drought struck and Nature 
handed in her bill. Drought caught the major blame, but men who 
knew the truth, knew that the gun and rank commercialism plus in­
effective enforcement of the Act itself, was .accessory before the fact. 

It is common belief among competent correspondents that for years 
commercialism has killed more wild fowl in proportion than old-time 
market gunners did. What the loss in dead and crippled ducks has 
been, heaven only knows. What the loss in potential income ta4es has 
been from these, in most cases "fly-by-night" businesses because of 
lack of supervision or plain had handling, is equally incalculable. 

Now, I will get out on my own. Four years ago, the Waterfowl 
Committee 1;,egan studying this problem. We had been after it for 
years, but when you approached officials of the service, when you 
approached conservation groups, you always got the .same answer, 
"Yes, it is all wrong, but we cannot find a legal approach to it." 

Where did thos.e superb men find a legal approach to the Migratory 
Bird Law itself? They battled it for 14 ye3rs and 8 months hefQre it 
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was in the Congress and rati:µed by the Supreme Court. So it reminded 
us finally in our failure to ·get light on the matter, the light about 
which Sydney Stephens spoke yesterday as being so necessary to the 
whole conservation movement, of the old song, "We will love you 
when you have no money, but will not be with you.'' 

So today the Outdoor Writers of America are simply asking for 
light. How are you going to get it? Two years ago at Columbus, Ohio, 
we prop91>ed a program to the state wildlife service. We are not telling 
anybody; we are asking for information for a problem. It affects tre­
mendously the very G.I. 's that Colonel Rock spoke about a while ago. 
How are you going to find the true picture of what is going on in 
America to end such squabbles and controversies as appeared this 
morning, to set conservation on a tremendous scale of forward thinking 
and progress and quit acting like a lot of high school fraternity boys, 
each engaged in �ome little thing that affects his or their immediate 
person? 

For many years Mr. Fred Lincoln has endeavored to get the picture 
of what is taking place under the migratio�. I have known him for 
many years, worked with him, believe in his methods. He has done the 
very best he could and has the support of perhaps 2,500 or 3,000 
observers who try under the migration to get the picture and report 
back to him what such people can see and tell him. That, however, 
was one side of the picture, because very many of those people are not 
the people who see what is going on in the United States as to duck 
shooting itself. They are not; to put it baldly, the killers, like you 
and I are. 

The question is how to get that picture. So we suggested that the 
Fish and Wildlife Service, as the eompetent authorities for such mat­
ters, get from the states, over which they have the immediate right to 
ask such matters, a legal description of every form of duck shooting 
in the United States. By that I mean the private preserves owned by 
an individual or group, the duck clubs of the country, from the little 
fellows to the big fellows who shoot for pleasure strictly, and don't 
think it doesn't cost them a pretty penny to do ·it. Then they should 
get a legal description and location of every commercial place in the 
country, get the names of that fine ,body of men, the good, honerst, 

· hard-working guides on public water and anybody else that wants to
send in a report; license them, tell the:rn to send into the· Fish and
Wildlife .Service a legal description of who they are and what they are,
license them. As Dr. Gabrielson wrote in acknowledging the qualifica­
tions of this plan, it will almost pay for itself. I believe it will.

When do you 'get that picture ? Issue them a license for that season, 
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but require of them, under penalty of forfeiture perhaps of that 
license, that they ·make a complete return to you at the close of that 
season, tell you about their feeding problems, tell you what is going 
on; but when a man operates or an association operates a commercial 
placed let him tell how many ducks were killed there, who killed them 
and how much money he made off those ducks. Perhaps the authorities 
would like to know. We don't even know where they are, who they 
are or what they are; but when you set in motion a businesslike han­
dling which is the basis of management of duck shooting in this 
country, those are the men who see the ducks. They can tell you the 
other side of that picture and should be made to tell it accurately. It

is not very difficult. It would be comparatively easy once it got rolling. 
That was the plan we suggested to them. When you get that pic­

ture, you will then find out just to what extent commercialism has 
infiltrated our field. It is not my purpose to take you on any gory bus 
tour of commercialism. When you see 75 men in line slip up behind 
the levee and in three onslaughts on 3 ponds put 750 ducks in a truck 
and go back and form a line like in front of any cafeteria and get 10 
ducks for 10 bucks, the question comes into your mind: '' This has 
been going on within sight of the authorities for years. In what man­
ner are the ducks being taken-a perfectly natural resource?" 

Do you suppose there are returns in income tax of what he made off 
a free resource, off some poor G.I. sweating down in the bottoms to 
even get a shot 1 Don't make me laugh. And it is so easy to find out. 

What do those words mean, "in any manner"? To whom ·are we to 
ask for light to tell us? Are we actually commercializing the ducks 
that Ducks Unlimited is trying hard to get back, the Fish and Wildlife 
Service 1 In the last two seasons the Fish and Wildlife Service and the 
Outdoor Writers of America have sought to abate one of the most 
nauseating examples of commercialism that has ever come before 
public attention. To the credit of the Fish and Wildlife Service they 
have done a good job of it. 

What the Outdoor Writers Association of America wants is a busi­
nesslike program, for three reasons, and mark this very carefully, when 
you.get it: In the first place, you find the true picture of what is going 
on in duck shooting. If you ask them to tell you water levels or 
drought or why they need to feed the places, they will tell you. That is 
a matter of public relations. If there is one defect more serious than 
any other, it has been the public-relations policy of our Fish and Wild­
·life Service. They make your regulations, they have regional meetings,
and when we want to get anything attended to or passed or they want
to talk feeding or baiting or duck shooting, it has been a pretty diffi-
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cult proposition. I even remember that it got down to a point of where 
some poor fellow wanted to plant a dove field and brought me four or 
five letters, and he was forbidden to plant wild millet, but was told that 
he could plant tame millet, with the Latin name. He is still in a fog 
somewhere. I think he went off and committed suicide, I don't know. 

Once you get the program that the Outdoor Writers have suggested, 
you will then find out who are the duck shooters of the country, the 
men who pay for it, work for it, pray for it; invite them to their con­
ferences, deal fairly with them in your public relations. That will tell 
you where they are. They hold meetings around the country, to which 
the state game and fish directors come to discuss the problems of wild­
fowling. I have talked to outdoor columnists and writers in my part 
of the country and I have been there a long time and I don't ever re­
member receiving an invitation to come to any such hearing between 
the states and the federal waterfowl people. Then they go back and 
put forth the regulations. 

l think they believe in the suggestion that we have made to them, 
get the picture. We also suggested an increase in the price of duck 
stamps, to get the funds to do with and give us better enforcement, to 
make investigations, to conduct better and more amicable public re­
lations. 

After all, gentlemen, what is the duck stamp 1 When you reduce it 
to its least common divisor, what is it 1 It is a legalized request by the 
duck shooters of the United States to be permitted to tax themselves 
to shoot ducks. Not one mill of it comes from the imerican pocket­
book. So if it is going to take more funds to get facts to give us better 
shooting, better work in the country, we are going to have to grab the 
check and we should do it, and gladly. 

Why should perhaps 40,000 altruistic gentlemen in the United States 
have fo contribute $400,000 to a fine organization like Ducks Unlim­
ited, when this past season there were 1,700,000 duck stamps sold, 
many of whom, practically all of whom, benefit in one way or another. 
That in effect is the basis of something the Outdoor Writers Associa­
tion of America passes on to our Select Committee. We are not jump­
ing on them. They have given us a great break. 

Test the thing, find out what '' in any manner'' means. If you are 
going to turn the duck shooting of the United States ov.er to commer­
cialists to put fences around places and charge $10 or $15 a day to 
come in there when some poor fellow hasn't got the price� are you 
going to license them to bait and use live decoys 1 Why, they will shoot 
you down so fast you won't know what it is all about. So let's think 
this thing over seriously, let's go to headquarters and find out of whom 
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you should ask that question, who is responsible for it. Sydney Ste­
phens said yesterday what we need is light. That is all the Outdoor 
Writers Association of America wants. 

Of whom do we ask such questions as that T We will pass it on, if 
you want to hash it out, but when you surround a small state sanctuary 
full of thousands and thousands of geese, for instance, and one family's 
line of demarcation along the edge of that place yields an income of, 
allegedly, $35,000 a year, where. they had to stop it in three days this 
season when they killed 6,000 geese, at the rate of five geese a minute, 
it is time for the Outdoor Writers of America to ask where we are 
goinl$" in this country in the commercialization, and where it sharply 
differentiates from the natural game boDtlegging horrors that we see 
· down in our part of the world and are going on aµ over.

I am standing up here this morning and asking-I am not jumping
on anybody. The Outdoor Writers of America want to know these
things; we are entitled to qualified replies. If there is a decision to be
made, let the proper ones make it. I am a club member, yes. We would
be tickled to death to be licensed, to be taken out of the welter of com­
mercialism, even to know where we are going. We will tell you who
we are or what we are. We will be satisfied with anything that these
fine gentlemen entrusted with the destiny of our shooting give us; we
can take it.

A fine Irishman said that it requires· great wisdom for the govern­
ments of the nation, but it can't exist without beauty. When you turn
this country's wildfowling areas into a shambles of commercialism, it
is going to go pretty quick.

If there is any comment on what I have said, why---:I hope there
won't be, I hope there will be a lot of thinking, because we are asking
that question : What do those three words mean-'' in any manner'' 1
License the country for duck shooting, find out, get the facts; that
is what we need. Then I think the duck shooters of the country will
be a whole lot better off.

DISCUSSION 

CHAIRMAN ROBER'l'SON: Thank you, Mr. Buckingham. 
I can assure you that our Select Committee on Wildlife Conservation will wel· 

come suggestiotis from your Association and from all other groups that will help 
us to bring legislation that will put the hunting of migratory birds on a higher, 
ethical pla1,1e. We have no law. now, as you know, to license and inspect anybody. 
In including the commercial clubs in the bill I introduced for regulated feeding, 
I was providing more or less on the theory of the Methodist preacher who went to 
the prize fight and one of his members saw him there and said, '' Parson, I am 
surprised to see you at a prize fight." 

"Well, now," he said, "I just came to see what they did here." 
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He said, "Yes, and that is what the rest of us came for." 
I wanted to .give authority to the federal agents really to get into these com­

mercial clubs because when I told you that it is a hot question, I had in mind 
the fact that there is a twilight zone where the only shooting that some poor 
people can get is through commercial guides. When we go into what many of us 
call a slaughterhouse proposition, it is difficult to frame a law that will permit 
one type of hunting of that kind and prohibit another. We will welcome sugges­
tions. I think you touched on one important thing and that is the opportunity of 
the outdoor writers to better educate our people on the subject of ethics in hunting, 
because we must bear in mind there are many people in this country who do not 
view the program from our standpoint. 

I often think of the American writer musing in the little ll'rench cemetery of 
Pere la Chaise at the tomb of Heloise and Abelard, who said, '' He who sins in 
the darkness of a benighted intellect sees not so clearly through the shadows that 
surround him the countenance of an offended god.'' 

We have offended but some have offended in ignorance. It is our privilege, it is, 
I think, our duty, to hold up to the millions who wish to enjoy the out-of-doors 
the highest program of ethical practices. 
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There are two major threats in the world today, either one of which 
would cause incalculable loss of human life, if not the breakdown of 
the entire structure of our civilization. The first is the misuse of 
atomic energy. Everybody everywhere knows about that now so pre­
sumably steps will be taken to ward off that perilous danger. The 
other is the continuing destruction of the natural living resources of 
this earth. This great Conference of conservationists from all parts 
of North America is being held in order to help ward off this second 
incredible threat to everything that is alive on the earth: Human 
beings, wildlife, forests, soils, water sources, are all in the same basket. 
Let's not fool ourselves. The Good Earth may be able to get along 
without man-as a matter of fact, it did successfully for many long 
ages, and could again today. But man cannot get along without the 
Good Earth, and when I say Good Earth, I mean all the natural living 
things on this earth, the ,things that conservationists refer to as renew­
able resources-forests, animal life, soils and waters. Every conserva­
tionist knows that these are one and all interrelated and interdepen­
dent. But the public does not know this fact; the industrial corpora­
tions don't know this fact; the legislators don't know t� fact-except 
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for a few of them. The truth is our government a�d other governments 
give no evidence that they actually realize what is doing on, or, let us 
say, realize the extremity of the seriousness of the situation both here 
and in other countries. I never thought I would stand up anywhere. 
and criticize a man whose name is Winston Churchill, but I am cer­
tainly going to take the opportunity. Ten days ago in Missouri, he 
talked about soil; he mentioned it, and quoting an excellent, some­
times inebriated, brilliant Irish author of 50 years ago he said," .All we 
need to do is use soil in justice and peace.'' 

He didn't say anything about contour plowing or erosion, and it 
wasn't in his mind. I am just wondering whether Winston Churchill 
could have talked about soil without dealing with the basic problem 
that in itself is causing his empire one of its greatest headaches, and 
they wouldn't have them, presumably, had they dealt with that basic 
problem. 

The third of the Four Freedoms-'' Freedom from Want,'' Dum­
barton Oaks, the San Francisco Conference, the U.N.O. meetings-all 
of these teachings of the human mind and spirit for a better world can 
well prove futile efforts unless the conservation of renewable resources 
becomes a cornerstone of cooperative effort, of governments and people 
alike. Time is running out-increasing human populations on the one 
hand, decreasing life resources on the other. How much longer have 
we got to go Y Not very long. 

Wonderful efforts are being made in this country-through certain 
federal departments such as the Soil Conservation Service, the Fish 
and Wildlife Service, the Forestry Service, the protective influence 
of the National Park Service-all these activities, combined with those 
of state governments and many private agencies, are magnificent, but 
truly they are not enough. .All of you here today in your heart know 
that to be a fact. One widespread cure not only for this Nation but 
through its influence upon other nations, is to be found from education 
in all channels of our life. Perhaps it is the only cure. In any event, 
we all know it is one of the major cures. That is why we are met here 
today-to help provide formulas for widespread processes of educa­
tion on this most vital of subjects. 
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CONSERVATION A.ND INFORMED PUBLIC OPINION 

NICHOLAS ROOSEVELT 

Assistant to the Publisher, The New York Times, New York, New York 

I suspect that what Mr. Osborn . would really like me to do this 
afternoon is to give you a wildlife version of how to make friends and 
influence people. 

A.s you know, an entire profession has grown up in the last two or 
three decades which has as its objective the influencing of editors, 
writers and radio commentators to devote as much space as possible to 
the particular cause in which the advocates are particularly interested. 

A.s one who has been bombarded for nearly a quarter of a century 
with pleas for publicity both good and bad-,-let me interject that 
every newspaper editor has to have a scrapbasket which is at least 
3 feet high and 2 feet in diameter and which usually has to be emptied 
at least twice a day due to the fact that it gets :rapidly cluttered up 
with pleas for publicity for causes which are of little _interest to the 
bulk of the newspaper readers-I think that the first rule, if you want· 
to get support for a cause or a project, is that this cause must h�ve.a 
sufficiently wide potential appeal and must be sufficiently sound to 
carry itself by the weight of its own inlierent interest. In brief, it 
must be a good cause. No press agentry, no high pressure of public 
relations councils can put over a cause which doesn't have an intrinsic 
appeal to the people to whom it is addressed. I don't mean to suggest 
that the press and radio are without influence in the shaping of public 
opinion. What I mean is that it is the facts which the press and radio 
disseminate rather than the opinions· of editors, commentators or per­
sons trying to push a particular cause, which do the work. The press 

. and radio ofl'er excellent channels for bringing facts before the public. 
This in turn makes it easier to bring the facts to the attention of in­
dividuals who can do something about it. These may be members of 
the state legislature or members of Congress, if a new law or a change 
in a law is required. They may be men and women of wealth, if con­
tributions are necessary for the financing of some kind of organization 
devoted to drawing public attention to particular causes. But the 
press and the radio are little more than the vehicles of communication. 
The people whom you want to reach will ignore you unless what you 
put before them appeals to them as really deserving of their support. 
Contrariwise, they will give you unstinted aid if your case is sound 
and good. 

Perhaps if I tell you an experience of my own some eighteen years 
ago you will understand what I am driving at. 
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In the early spring of 1928, when I was a member of the editorial 
staff of The New York Times, I went out to California on a prolonged 
vacation with the express purpose of seeing the Coast and Sierra 
sequoias. I got to the Yosemite in the middle of February and found 
that the annual meeting of the directors of the national parks was 
about to take place under the leadership of those two great friends of 
conservation, Mr. Stephen T. Mather, then head of the National Park 
Service, and his assistant, Mr. Horace M. Albright, who, as you know, 
succeeded Mr. Mather as director of the National Park Service. By 
chance, I went on a snowshoeing trip the day after my arrival with one 
of the park rangers and learned from him that a project was on foot 
to cut out a substantial area. along the western border of the Yosemite 
National Park which contained a particularly fine stand of sugar pines, 
and that this land was going to be turned over to one of the lumber 
companies in exchange for land owned by this same lumber company 
farther inside the park boundaries. 

Like most of you in this room, I had always assumed that the purpose 
of a national park was to set aside an area particularly distinguished 
for its natural beauty so as to preserve this area unspoiled for all time, 
for the enjoyment of future generations. It had never entered my 
head that inside the boundaries of parks there might be· ar.eas belong­
ing to private individuals over which the park had no jurisdiction. I 
learned that in Yosemite Park alone there were tens of thousands of 
acres of the best forested land in private ownership. 

When I got back to the Ahwanee Hotel on the floor of the Yosemite 
that afternoon, therefore, I hunted up Horace Albright and told him 
that I thought this was an outrage, and that something should be done 
to prevent it. He said he did not see what could be done, but suggested 
that we talk to Mr. Mather. Mr. Mather explained that this was tlie 
lesser of two evils; that there were important areas still privately 
owned and belonging to lumber companies which the Park found· it 
was unable to buy up, but that by exchanging some of the Park hold­
ings ori the extreme western border which the lumber companies 
wanted, and which could be easily lumbered, the Park could get the 
lands farther inside, and thus save them·from desecration. He showed 
me a map and explained that along the western border of the Park, a 
border which, incidentally, was very irregular, was one of the finest 
stands of sugar pines anywhere in the Sierras. 

I told Mr. Mather that I thought that if, instead of entering into 
such a trade, he would make a public statement to the effect that the 
Park was threatened with the loss of this important area and that the 
lumber companies were prepared to cut both inside and outside the 
Park, he would g.et such widespread support that it would not be 
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difficult to push through Congress a bill for enlargement of the Yosem­
ite Park area, and that, instead of cutting down the Park, he could add 
to it and save the stand of sugar pines. I checked with the office of 
The New York Times and found that, if Mr .. Mather wished to make 
such a statement, .the paper would be glad to print it. He and I ac­
cordingly worked over the text of an interview, and two days later it 
appeared in The Times.

The response was, as I had known it would be, immediate. From 
all over the country we began to get expressions of indignation that the 
Yosemite was being threatened and, at the same time, expressions of 
support for the proposal to enlarge the area of the Park and to save 
the sugar pines from the lumber companies. Horace Albright, who 
was experienced in these matters, reminded me that, if favorable action 
was to be obtained in Congress for a bill enlarging the area of the 
Park, we would have to have the support of the California delegation 
in both houses. He warned me that the influence of the lumber com­
panies was very considerable and that the best way of counteracting 
this influence and of getting the support of the members of Congress 
was through publicity in their home papers. He suggested that, if, 
when I left the Park, I could stop off in some of the towns in the val­
ley below the Yosemite and talk with the editors of the local papers, 
it would surely be of help. I did this in a number of places and, al­
though there was opposition, the reception in the main was favorable. 

In the meantime, the original story in The Times had come to the 
attention of Mr. John D. Rockefeller, Jr., in New York, who expressed 
so much concern about the threat to the Yosemite that he offered to 
give a sum of $1,750,000 for the acquisition of lands privately owned 
within the borders of the Yosemite and other national parks provided 
Congress would match his gift dollar for dollar. The National Park 
Service, through friends in Congress, saw that a suitable bill was in­
troduced. The upshot of it was that, within about a year, Congress 
appropriated the money, Mr. Rockefeller gave his generous gift, a law 
was passed facilitating the acquisition of privately-owned lands within 
all the national parks ( with the exception of Glacier) and the bound­
aries of the Yosemite National Park were enlarged instead of being 
cut down: 

I don't flatter myself that this was more than in a very small way the 
result of my own activities. I happened to be the channel through 
which the condition was brought into the open. The cause was a 
"natural." All that it needed was to focus attention on it. Support 
for the cause piled up as knowledge of the condition spread. 

You may ask: What is the moral of this tale? To my mind it is 
simple-to have a good cause and to bring it to the attention of people 
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who can do something about it. If I may offer a little advice, may I 
say that those of you who are interested in obtaining publicity for 
special causes in conservation will find your work will be made easier 
if you will decide upon your target. If what you are after is to obtain 
funds for an organization, you've got to frame your publicity so as to 
appeal to people with money. If you need state legislation, you have to 
aim primarily· for the support of local assemblymen and senators-of 
t�ose most immediately affected by your proposal. Thi� means that 
you should concentrate on them and on the newspapers in their dis­
trict. If you are after Congressional action, don't forget that your 
first objective must be the support of the Congressmen and Senators 
most directly affected by your project. These men are more influ­
enced by their home papers than by the metropolitan press. It is true, 
of course, that the home papers are likely to be interested in, and 
perhaps will reprint from, metropolitan newspapers, but your target 
should be the local papers. This means, incidentally, insuring that the 
home town newspapers of the particular members of Congress on the 
committees considering the legislation which you advocate are in­
formed about your project and are 'sympathetic to it. 

You are fortunate in being devotees of a cause which has a wide 
public appeal. Your problem as I see it is, therefore, primarily that of 
being at the same time watchdogs and advocates-watchdogs to see that 
selfish interests do not undermine the conservation movement, and 
advocates of particular measures through which wildlife in this coun­
try and wilderness areas and national parks and state parks and other 
similar beauty spots can be preserved for the enjoyment of future gen­
erations. The public is. with you. So, also, will be most of the news­
papers. It's up to you so to present your pleas that busy editors, 
whose main headaches arise from the daily competition for space in 
their columns, and who are calloused from tossing into wastebaskets 
mountains of material which has no interest for their readers or no 
claim to space, will mark your copy for the front page, and call you 
up to ask for more material. It's got to be good to get by-but when 
it does get by, you may rest assured that you are on the road to victory. 
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CONSERVATION EDUCATION IN THE UNIVERSITY 

ROBERT C. CLOTHIER 

President, Rutgers University, New Brunswick, New Jersey 

In reviewing the program for this meeting I am not too sure of the 
appropriateness of the remarks which I have prepared. They are re­
lated more to conservation in general than to the conservation of wild­
life. Like most college presidents and professors, too, I find my re­
marks overlong for the time assigned me. With your consent, conse­
quently, I '11 discard the customary introduction and the usual al­
leged humor. 

The war which we have just fought to a successful conclusion has 
done two things. First, it has thrown away and burned up the material 
resources of mankind at a rate unprecedented in human experience. 
Second-as a corollary of the first-it has impressed upon all of us the 
dread realization that conservation has become, not just an interesting 
theory, but a desperate necessity if mankind is to survive. 

It has become increasingly clear that man's use of his ·environment 
presents problems of ever-increasing difficulty. On the one hand, he 
must consume natural resources in order to live and the rate of con­
sumption must increase as standards of living r_ise. On the other hand, 
consumption reduces the supply of resources; the rate at which con­
sumption takes place depends upon whether it takes place at a reason­
ably needful minimum or with extravagant recklessness due to ignor­
ance or willful wastefulness. Unhappily we have been guilty of that 
kind of recklessness and wastefulness which · has expressed itself in 
many forms of economic, political and social maladjustment. 

The results of this trend may be seen on every hand, even here in 
our .own country. Each of us is familiar with eroded lands and we 
know of the social and economic ills which come to the fore as erosion 
eats into our farmlands. Erosion impoverishes not only the farmer 
whose soil is carried away by wind or water; it blights the economy of 
entire areas. We have seen the forests cut, burned and burned again 
until, in many areas, they are now useless wastelands. We are familiar, 
too, with abandoned mines and the ghost towns of the mining districts. 
Our mineral resources are being depleted at an accelerated rate, es­
pecially iron and petroleum, two substances which are basic to our 
industrial economy. Exhaustion of our mineral resources has reached 
the point where some. authorities insist we have become a "have not" 
nation. We are familiar with the scarcity of fish, game and shellfish; 
we know the growing list of species which either have become extinct 
or which totter on the verge of extinction. Abroad we are familiar with 
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the poverty, ill health and insecurity of such nations as China, Mexico 
and Chile ·where erosion has been allowed over centuries to destroy the 
land men live o�, countries where men live on a scale of scarcity whic}l 
we cannot even imagine and where growing hunger threatens our hope 
for future peace. 

These considerations have vast significance for our schools and col­
leges. It is imperative that our faculty members and our students have 
a broad conception of the whole over-all problem of conservation-in 
terms both bf time and of world area. They must come to realize its 
significance and its importance. It is important that they be able to 
relate such things as soil erosion, deforestation and the extinction of 
species to this over-all problem. Out of such knowledge they must be 
prepared to evolve a working principle and a plan of procedure to con­
serve the remaining assets which are our collective legacy-just, as still 
hopefully, we in this country hope some day to find ourselves restored 
to a balanced national budget. I throw that in half fun and half 
serious]y too, for it too is part of the over-all picture of what we are 
discussing. 

Our approach to the problem of conservation-I speak now of our 
schools and colleges-falls into two natural channels, instruction and 
research. It is the function of the university, particularly, both to 
impart existing knowledge to inquiring minds through instruction and 
to expand the frontiers ·of knowledge through research. The first puts 
existing knowledge to work. The second increases our store of knowl­
edge-to put to work. The two are supplementary. 

With reference to instruction, we find ourselves confronted with the 
task of setting up curricula which will first make the student con­
scious of the problem of conservation, its nature and its seriousness, 
and second inform him how to go about doing his bit in the over-all 
conservation program, both the why and the how. It would be mani­
festly absurd to set up '' courses in conservation'' with the hope that 
they could do more than lay: the foundation for more specfic study for, 
as I have said, conservation is infinitely broad in its implications and 
reaches into practically all branches of knowledge. Such so-called 
courses in conservation might indeed serve to make the stuflent con­
scious of the problem and tell him the why of it. But when it. comes to 
the how of it, the practice of the principles of conservation, it seems to 
many of us that the principles must be recognized and made funda­
mental in all courses of study-in some, naturally more· intensively 
than in others. It is my belief, by way of attempting to set forth an 
illustration, that the teachers of all subje·cts have more to teach than 
the subject matter of those courses themselves. Unless the student of 
mathematics, for instance, is a-better man as well as a better mathema-
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tician when he finishes his course in mathematics, there has been less 
than fully adequate instruction in his course. The student should haye 
derived from his course a better grasp of logical thinking, a better un­
derstanding of ethical and moral principles, a better ability to express 
himself in written English, a better understanding of his responsibil­
ities as a citizen of the world. The same thing holds good, of course, 
in economics, in history, in languages, in the sciences. It may be said, 
I think with justice, that a course of study which does not yield the 
student something over and above the specific content of the subject 
matter itself is fundamentally lacking, either in the work which has 
gone into its preparation or in· the manner in which it is taught. AsJ 
suming, however, that most courses of study do impart to the student, 
over and above their specific content, the broader intellectual and.social 
benefits to which I have alluded, it seems reasonable to entertain the 
conviction that the good teacher, in whatever field, will relate his 
teaching in his course to this broad subject of conservation which, if 
our premise is true, is essential not only to man's advancement but, in 
the end, to his actual survival. My first proposition, consequently, is 
that all teachers in· practically all courses, have the responsibility of 
conveying to their students, through the vehicle of the course content 
and through their presentation o:r their subject, some understanding 
of the principle of conservation in its broad aspects. 

Let us regard that as fundamental. In addition, of course, many 
curricula are more directly related to the subject of conservation. 
Such courses as those in economics, history, political science, forestry, 
wildlife management, geology and geography, soil science and irriga­
tion, petroleum engineering and animal and poultry husbandry have a 
very direct relationship with the conservation of the resources which 
are at the disposal of the human race. I have no doubt that many 
other curricula are potentially available for our purpose. The levels 
at which this instruction can be given vary all the way from that of 
our 4-H Club programs for youngsters through the normal college 
years to that of graduate study in which such projects as planning 
and supervising of reforestation projects are carried out. 

I have the feeling that an opportunity awaits us to think further 
and deeper than we have yet thought in the development of specific 
curricula of this nature 11;nd in the further development of existing 
curricula to ·serve adequately the ends we have in view. At a meeting 

_ like this of ours today, it would not be timely to attempt to go into 
detail. Any such discussion, too, would call for. the participation of 
men who are expert in many fields .. My part, as I see it, is merely to 
point to the opportunity and the responsibility. 

My third proposition is that our universities, particularly, are 
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charged with the responsibility for research in the field of conserva­
tion. What I have in mind is illustrated, in a sense, in the experience 
of the institution with which I am associated and with which I am most 
familiar. Many years ago geological surveys of New Jersey were 
housed on our campus. Through them Dr. George H. Cook, State 
Geologist and teacher of chemistry and the natural sciences in general 
at Rutgers, made studies of mineral resources, soils and fertilizers 
which still have value after almost eighty years. The vision of this 
early conservationist finds expression today in the activities of our 
still new Bureau of Mineral Research, and of our College of Agricul­
ture and Agricultural Experiment Station. The Bureau has the co­
operation of the State Geologist, the State Department of Conserva­
tion, and the Natural Resources Committee of the New Jersey State 
Chamber of Commerce. Objectives of the Bureau are to bolster up 
New Jersey's declining mineral production, to augment known re­
serves of minerals and to encourage wide use of low grade minerals as 
substitutes for imports. 

In our Agricultural Experiment Station, investigations of the prob­
lems of erosion control and soil improvement underlie much of the 
entire research program. I entertain the belief that there is some cor­
relation between the results of this conservation research and the fact 
that in New J;rsey gross farm income, on an acre basis, exceeds that of 
any other state. To digress briefly, it may interest you, also, to know 
that our researches in soil microbiology led to the discovery of strep­
tomycin. This new antibiotic substance, according to spokesmen for 
the medical profession, holds great promise of proving to be a specific 
for certain types of tuberculosis, for typhoid, dysentery, tularemia, 
and certain other diseases which do not yield to penicillin or to the 
sulfa drugs. This product of the soil science laboratory will one day 
be as plentiful as penicillin. It has an exciting potential for conserv­
ing and advancing human health, another aspect of our over-all propo­

_ sition of conservation. 
For more than 50 years the University has maintained a marine 

laboratory for doing research on the propagation, protection and im­
provement of oysters. Time was when our natural oyster beds were 
''mined'' with no thought of tomorrow's supply. But research has 
demonstrated that we can eat our oyster and have it, too; out of re­
search has come a conservation program which has greatly enlarged 
the natural seedbeds and pointed the way to increased commercial 
production of leased grounds. 

We take satisfaction, too, in the achievements of our entomologists 
in the field of mosquito control. It was not so long ago when New 
Jersey rightly was called the mosquito state. But not today! New 
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.Jersey is now recognized as a leader in the field of mosquito-control 
work. Benefits of this activity can be translated in terms of the im­
proved health of our people, and the conservation and development of 
industrial, residential and resort areas in sections once blighted by 
heavy infestations of mosquitoes. 

Our scientists have long been making important contributions in 
such varied fields as the development and improvement of potable 
water supplies and the abatement of stream pollution, the replanting 
and management of farm woodlands, the control of diseases in game 
birds, and the utilization of waste products in industrial development. 

I have used Rutgers by way of illustration only because of the 
opportunity I have had at first hand to observe its work in conserva­
tion education and research. .All of us realize that colleges and uni­
versities throughout the country have made, and are continuing to 
make, outstanding contributions to the conservation of our natural 
resources. We have only to think of the contributions to our knowl­
edge of aquatic biology made by the University of Wisconsin and the 
University of Illinois in cooperation with their respective State Nat­
ural History Surveys; of the work of the New York State College of 
Forestry at Syracuse and of the School of Forestry and Conservation 
at the University of Michigan; and of the achievements in wildlife 
conservation and management of Cornell, Pennsylvania State College, 
and Ohio State Univ�rsity. This list could be expanded indefinitely. 

I entertain the belief that these and other institutions of higher 
learning will devote more (rather than less) time to conservation edu­
cation and research. The record clearly shows that the problem is 
recognized. It is clear that the development of more comprehensive 
programs on the part of our colleges and universities awaits only. the 
funds needed for additional personnel, equipment and facilities. 

We may be sure that the pattern of expansion in conservation educa­
tion and research will find our educational institutions giving appro­
priate recognition to problems of the regions and states which they 
serve. Fundamental research will receive increasing attention. In­
creased recognition will be accorded the need for giving all students, 
irrespective of their special interests, an understanding of conserva­
tion in its broadest implications. .As this is done, we shall have taken 
an important step in the direction of developing a citizenry well 
equipped to discharge its collective responsibility for the conservation 
of the natural resources which are essential to our continuance as a 
great nation. When one views. the. contemporary international scene, 
with its hates and hungers and fears and suspicions and, with it, our 
advance in science so dramatized by the discovery of atomic energy, he 
senses anew how vital it is for mankind as a whole that .America shall 
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be strong. When we allow ourselves to think in such terms as these, 
the importance of conservation is thrown into still more brilliant focus. 
It is my hope, and my faith, that our universities and colleges will not 
be found wanting in shouldering their share of the responsibility. 

DISCUSSION 

CHAIRMAN OSBORN: I don't know whether we all realize what we have heard. 
We have heard a university president and just to record this meeting accurately, 
I would like to have it on the record. I understood Dr. Clothier to say that he 
was going to guarantee the teaching of conservation in all the curricula at 
Rutgers University. 

DR. CLOTHIER: Well, I wouldn't express it just that way, but it is all right. 
CHAIRMAN OSBORN: He wants me to qualify that a little bit. He wants me to 

say he is going to guarantee the teaching of conservation in all the-no, almost 
that. 

Truly, you know, it is a funny thing, but 10 years ago such a thing as Dr. 
Clothier's speech, I don't think, could have happened because this actual con­
sideration that Rutgers is giving to direct conservation,. teaching in other causes, 
other than conservation, is certainly a very revolutionary thing. We wish you 
great good fortune in pursuing ways and means, Dr. Clothier, for your university 
in accomplishing this objective. I think every O™l of us here in this room would 
agree that if Rutgers will do that and if some other university (perhaps it is 
Cornell) will do it, it will go through the teaching and colleges and universities in 
this country like wildfire. 

CONSERVATION EDUCATION IN THE SCHOOL 

F. OLIN CAPPS

Missouri Conservation Commission, Jefferson City, Missouri 

Remarkable progress is being made in the teaching of conservation 
in some states and in individual schools in particular. It must be ad­
mitted however that at the present time only a small percentage of the 
boys and girls enrolled in our schools are receiving adequate instruc­
tion, in this important area of education. By adequate instruction I 
mean that we have a program covering not just soil conservation, or 
forest conservation, or wildlife conservation, or any of the other divi­
sions as more or less isolated fields but one which presents a unified 
or integrated coverage of all phases of the subject. Such a program 
should, in my opinion, emphasize conservation from the citizenship 
point of view and should be broad enough to include · all of the major 
conservation problems beginning with those dealing with human re­
sources and continually pointing out the interrelationships which exist 
between our soils, water, forests and other vegetative cover, wildlife, 
and minerals and the ultimate well-being of our people and ·the future 
of our country. 

I think that there are a number of reasons why we do not have sueh 
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a program at present. Time will not permit a detailed discussion but 
I would like to present three which I consider most important. 

It is the classroom teacher who will ultimately do the job if it is 
done. My experience with them indicates clearly that many are ready 
and willing to assume the responsibility but they want and need guid­
ance in what to teach and when and wh'ere to teach it. 

We must face the fact that very few of them have had the oppor­
tunity of receiving instruction in conservation in the courses which 
they have pursued in preparation for the teaching profession. By 
this I do not mean to infer that every teacher should be required to 
take one or more specific courses in conservation. In fact, many such 
courses as taught at present would not likely be of very great value to 
the average classroom teacher. If properly organized and taught, 
courses of this type would be desirable and justifiable but I realize that 
the many other requirements and administrative difficulties tend to 
make this procedure impractical at present. I do mean, however, that 
those charged with the responsibility of training teachers, especially 
those who are preparing to teach in our rural, elementary, and sec­
ondary schools should place particular emphasis on the problems of 
the conservation of our natural resources in all courses which naturally 
provide or can be made to provide the opportunity without appearing 
to set up obviously artificial situations. These courses include history, 
geography, sociology, eco�omics, civics, American problems, biology, 
general science, chemistry, agriculture physics, English, literature, art, 
and other such traditional subjects and especially the methods courses 
in these subjects. 

I am sure that most of the really effective teaching of conservation 
today is being done by those teachers who have been fortunate enough 
to receive this type of training or who have been made so aware of 
the importance of conservation that they have been willing to work 
out programs for their schools through reading, attending conservation 
conferences, workshops, and tours, and through the help being pro­
vided by state departments of education, state conservation depart­
ments, and other agencies actively interested in conservation education. 
The lack of properly trained teachers is undoubtedly our number 
o·ne bottleneck.

Many of the teachers who do recognize the importance of conserva­
tion education and who are doing a very effective job at times become
bewildered and confused because of the great amount of printed mate­
rial which is available, much of which is entirely too technical for use
in the schools and which in some instances presents conflicting ideas.
It seems to me that a second reason why we are not getting as complete
.and as effective instruction as we desire is due to the fact that we con-



CONSERVATION EDUCATION IN THE SCHOOL 87 

servationists have not agreed upon what we consider are the funda­
mentals of such a program of instruction. We find groups especially 
interested in soil conservation, forestry, water, wildlife, minerals, and 
human resources. In many cases, depending upon which group or 
groups do the best jobs of selling, the conservation education pr�gram 
becomes one ce�tered largely around one or the other of these rather 
than on a unified program designed to teach that each is not inde­
pendent of the other but that all are a part of one big problem which 
must be successfully solved if we are to be able to continue in this 
country the way of life for which we have just finished fighting a 
second world war and for which we have spent thousands of lives and 
billions of dollars worth of our supply of other resources. 

Therefore, if we are to achieve our objective we conservationists and 
those responsible for the curricula in our schools must get together and 
agree upon these fundamentals. By this I mean the broad areas which 
are to be included, the desirable attitudes, appreciations, and under­
standings which the average citizen should have in connection with 
each area, and the content or subject-matter which should be learned to 
secure these desirable outcomes. 

Those charged with the job of educating our youth will then be in a 
position to develop for their particular unit or region the type of 
curricula be�t suited to the needs of that unit or region keeping in 
mind, however, that such curricula must at the same time be broad 
enough to give the national or even the international picture. It would 
then become the responsibility of the many conservation agencies speci­
fically interested in the educational aspects of conservation to assist by 
preparing, or by helping to prepare, materials dealing with their 
special fields of interest, and by making available to the local units 
su.ch other assistance as they are able to provide which would contrib­
ute to the achievement of the goals set up for the total program. 

When such agreement has been reached we are then in a position to 
go to the various educational groups such as the National Education 
Association, the U. S. Office of Education, the Department of School 
Administrators, the Department of Secondary School Principals, the 
Department of Classroom Teachers, the Department of Rural Educa­
tion, the National Science Teachers Association, the National Associa­
tion- of Biology Teachers, the Vocational Agriculture Teachers, the na­
tional and state 4-H Club Leaders, the American Association of Teach­
ers Colleges, the Association of Schools· of Education, and oth{lrs, most 
of whom al.ready recognize the importance of such a program, and 
secure their cooperation in channeling it down to their respective 
groups through State Departments of Education, City and County 
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Superintendents of Schools, and other local agencies engaged in educa­
tional projects with boys and girls. 

If I correctly sense the feeling on the part of conservationists and 
on the part of many of our educational leaders the time for such action 
has arrived and I hope that steps may be taken to implement such a 
program. Its failure or success depends largely up�m how well we 
conservationists, with varying interests, can cooperate as a group and 

. upon how well we can and will cooperate with our educational leaders. 

MUTUALLY ESSENTIAL CONSERVATION EDUCATION AND 

RURAL EDUCATION 

E. LAURENCE PALMER

Professor of Rural Education, Cornell University, Ifhaca, New York 

Whether one's interests or background are rural or urban, the fact 
remains that wildlife is a product of rural areas. Its fate may be de, 
termined in the centers of population but it survives only if in some 
rural areas there is present adequate food, water, protection and other 
basic necessities and to a large extent it can be harvested only with 
the consent of the rural landowner whether that owner be the govern­
ment, a nonresident city landowner or the farIPer who depends on the 
land for his livelihood possibly even more than does the city man de­
pend for his existence on the real estate he may hold. 

It is essential because of these conditions that those who determine 
the practices employed in the development of lands be informed as to 
the techniques known to yield a maximum wildlife crop, that they 
recognize any advantages associated with the production of a maxi­
mum crop, and that commensurate recognition be made to them for 
the contributions they may make to the production of this crop that 
may be harvested variously. 

We are insisting with justice that when some of the major federal 
engineering projects be undertaken that wildlife specialists be given 
the opportunity at least to advise how the interests of wildlife may 
best be preserved along with such developments. We cannot be so 
insistent that the rural landowners who determine what goes on on 
their lands should conform to any fixed practices. Our best technique 
under these circumstances is to show those who are responsible the 
advantages of encouraging wildlife and how this may be done. 

In part because of my belief in the strategic importance of sound 
rural education to a happy national prosperity I have enjoyed spend-
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ing most of my life engaged in developing a rational appreciation of 
the values of the rural life.· And I rather think that a national policy 
that is dependent on the development of a rural asset such as wildlife 
must recognize the importance of having an informed and.cooperative 
public in rural areas. Without such cooperation it is quite possible 
that the public-'s opportunity to enjoy the benefits of wildlife re­
searches such as are presented at this meeting will be progressively 
restricted. 

At a meeting of the New York State Rural Policy Committee held 
the first of March a series of eight recommendations for improving 
conditions for wildlife were presented. These follow: 

"Encourage practices that recognize fish and wildlife as a crop to 
the end that ordinarily unproductive areas may add their share to the 
economy of farm areas. 

'' Recognize that practices in wildlife management parallel those ac­
cepted for the management of existent standard resources in that they 
consider: (a) an assessment of the amount of the available resource; 
(b) an intelligent harvest of available surpluses; ( c) protection of .
adequate seed stock; a.nd (d) reasonable marketing of the asset in
terms of good will, money or other valuables.

'' Carry on management for wildlife production in part because it is 
more or less identical with good management to avoid soil loss, wate'r 
loss and woodlot use and recognize that soil loss, fire damage, some 
kinds of pollution are evidence both of poor general management and 
poor wildlife management. 

'' Encourage a more general recognition of the fact that many so­
called destructive species such as skunks and hawks and other birds 
and mammals may carry ·On highly valuable useful functions. 

'' Discourage those sometimes popular practices of wildlife control 
whose effectiveness are seriously questioned by professional wildlife 
specialists. Among these are general vermin hunts, bounty systems, 
promiscuous den gassing, den tree destruction, slash burning and ill­

considered marsh drainage. 
"Recognize that since wildlife is a crop of the land, the landowner 

who may have contributed considerably to its production or may have 
suffered from its presence is entitled to a legitimate and commen­
surate reward for the part paid in raising the·crop. Among the prom­
ising sources of income that may mark thEl difference between profit 
and loss on some farms are trapping, fish-pond management and some 
sort of landowner-sportsman cooperative project that recognizes the 
rights of all. 

"Encourage a more general education of the public in· both rural 
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and urban areas as to the values associated with wise wildlife manage­
ment.'' 

It may be significant that the conservation subcommittee of New 
York's Rural Policy Committee felt that the first and the last two of 
these recommendations were the most important for emphasis. 

For furthering these ideals I have been responsible for producing 
108 little manuals in the last 27 years in New York State. These have 
gone to an average of 100,000 rural folk during that time and a fair 
proportion of them have emphasized conservation problems. The ma­
terial in them has represented the pooled judgment of technicians on 
our college staff, of practical conservation department diplomats and 
of experienced classroom teachers. We have deliberately avoided flash­
in-the-pan tactics in preference to a sustained effort. Our program 
could have been financed for a quarter of a century for what one state 
spent in a year or so on vermin bounties. I may be wrong but I still 
believe that persistent, moderate attacking of a problem yields greater 
results than unsustained efforts to smash the public consciousness by 
some spectacular effort. I could illustrate my reasons for this if neces­
sary._ 

With the help of funds over many years from the American Nature 
Association and with additional funds this year from the American 
Wildlife Institute we are furthering the adoption of this philosophy in 
states other than New York. We have trained workers who for some 
years have held strategic positions in colleges, teacher training institu­
tions and state conservation departments from coast to coast and this 
year we are extending those contacts to Canada more specifically than 
we have in the past. 

Various devices have been developed in different parts of the coun­
try for furthering this same general philosophy. We have tried most 
of them and to some extent still use most of them but we feel that with 
a limited budget it is hard to compete with the effectiveness that results 
from the publication of simple, widely distributed cheap guides. We 
might try to keep rural leaders in line by legislation or by the use of 
traveling museums and itinerant instructors. We could bolster the 
situation with short-term workshops or by the incorporation of useful 
material in existent curricula for the schools. We could write texts 
that could be sold at a profit to the schools. But somehow we feel that 
each of these has serious limitations either as to permanent value, lim­
ited contacts or expensive maintenance though they may very well be 
most effective in certain situations where specific accomplishments are 
to be desired. 

We believe that one of the most needed contributions to the solution 
of this problem now centers around the training of qualified leaders, 
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men and women of experience, ability and inclination who can join 
existent institutions and help along the lines here outlined. We may 
have expansion of emphasis on conservation education facilities but it 
will be fatal if we try to st.aff these developments by the crony system 
or by delegating educational responsibilities to someone who for physi­
cal or other reasons cannot stand the rough and tumble associated with 
some wildlife conservation work but because of civil service or sym­
pathy cannot well be thrown out on an ear. Workers in this field must 
understand not only the techniques of wildlife problems but the tech­
niques of education as well. Workers· must be able to speak the lan­
guage not only of the fish and game club, but the language of the 
farm, the elementary school and the teachers' meeting. 

It is possible that some of the problems of advancing education in 
rural and urban centers as they concern conservation may be fur­
thered by the passage of federal legislation supporting a National Sci­
ence Foundation. If such legislation is to be used to further our in­
terests it would seem that we should insist at this time that conserva­
tion work be more specifically mentioned than it now is. The latest 
Kilgore-Magnuson Bill states in its declaration of policy that it is de­
signed to "promote the conservation and use of natural resources." It 
then goes on to set up within the foundation a "Division of Mathemat­
ical and Physical Sciences, a Division of Biological Sciences. a Divi­
sion of Social Sciences. a Division of Health and Medical Sci1mr,es, a 
Division of National Defense, a Division of Engineering and Technol­
ogy, a Division of Scientific Personnel and Education, a Division of 
Publications and Information and such additional divisions, not to ex­

ceed three in number, as the .Administrator may ... establish.'' 

I should like to propose here that this Conference pass a resolution 
that the number· of additional divisions be reduced to two and that a 
"Division of Conservation" be added at the start to the specifically 
established divisions. I hope that such a division might recog"nize the 
importance of developing a close connection between rural education 
and conservation education because of the fact that wildlife at least is 
basically a product of rural areas. 

I am hopeful that things are shaping up so that given a little time, 
a little patience, some honest cooperation and freedom from political 
intrigue we may be able to solve the problems here developed. I like to 
think that eventually we will have a rural population genuinely in­
terested in the- cause of conservation, properly informed as to how it 
may contribute to its advancelr\ent and an urban population truly 
appreciative of the contributions rural · folk may· have made in this 
field. 
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DISCUSSION 

MR.. HORACE ALB&IGHT (New York): I take it Dr. Palmer's proposal was de· 
serving of consideration, with a view to passing it on to the Resolutions Committee, 
or whatever organization crystallizes the thought of this convention. Therefore, 
I would like to second that as a proposal to go to whatever committee or body will 
present the conclusions to Congress, with a view to having that bill amended. 

CHAIRMAN OSBORN: This looks like a big opportunity that is unfolding itself 
out of the blue this afternoon unexpectedly. I think we all understand Dr. 
Palmer's proposal. You have this federal legislation establishing a National 
Science Foundation and the science of conservation is omitted. That is one of 
the major fields of research and study and action. 

You have heard a motion made, you have heard the motion seconded. Before 
you vote on it, I would like you, if you will, to listen to this proposal from the 
Chair, that· we will put the motion to a vote in a moment, but before. we do, I 
think that it is possible that out of this meeting here today, we can get the signa­
tures and the endorsements . of not only the American Wildlife Institute and the 
North American Wildlife Conference, but the individual signatures of all of the 
constituent parties here at this meeting which should be a very powerful message 
to send by telegram tomorrow to Washington, if we can effect this before we 
close up business tonight. 

I am taking over a little for Fred Walcott, but I know he won't mind. I would 
like to suggest that every man in this room who can say that he represents an 
organization, be good enough, to facilitate the matt.er, to give me his name at 
the dinner tonight. They have been very kind and put me at the speakers' table. 

We don't want to hurry this, because, obviously,,a number of individuals will 
need to go back to their organizations. But we might from the very warmth and 
heat of this general meeting get very rapid action and then that might be sup­
plemented by later endorsements of other organizations. But it seems to me that 
we are dealing with a very potent and powerful possibility here. 

With that interruption, which is not entirely Congressional in its method, may I 
call for a vote of all of those who. are in favor of the resolution embodying Dr. 
Palmer's suggestion and seconded by Mr. Horace Albright. All those in favor, 
please signify by saying, "aye"; all those opposed. It is unanimously carried. 

The following resolution was unanimously adopted: 
WHEREAS, legislation is pending before the Congress of the United States to 

establish a National Science Foundation, and 
WHEREAS, this Foundation among other things includes as one of its major 

objectives the promotion of conservation, and 
WHEREAS, a recently introduced bill known as the Kilgore-Magnuson Bill 

stat.es in its declaration policy that it is designed to "promote the conservation of 
natural resources," and then goes on to set up within the Foundation, "a Divi­
sion of Mathematics and Physical Science, a Division of Health and Medical 
Science, a Division of National Defense, a Division of Engineering and Technol­
ogy, a Division of Scientific Personnel and Education, a Division of Publications 
and Information and such additional divisions, not to exceed three in number as 
the administrator may ... establish,'' and 

WHEREAS, the citizens, conservationists, fish and game administrators, techni­
cians and educators in meeting assembled believe that conservation and restoration 
of the renewable resources of the nation is as important to future public welfare 
as the sciences above enumerated; 

THEREFORE BE IT RESOLVED, that the Eleventh North American Wildlife 
Conference in meeting assembled in New York City, March 12, 1946, urges the 
Congress of the United States to include in any enactment establishing a National 
Science Foundation, a specific Division of Conservation, and that the number of 
additional divisions as provided in the Kilgore-Magnuson bill. be accordingly 
reduced; 

BE IT FURTHER RESOLVED, that althouirh the assembly does not favor or 
endorse the Kilgore-Magnuson or any particular bill, it does respectfully request 
that a Division of Conservation be specifically established and made an integral 
part of any National Science Fovndation that may be created. 



EDUCATION AND EMPLOYMENT 

EDUCATION AND EMPLOYMENT lN THE FISH AND 
WILDLIFE FIELD 

DAVID B. TURNER . 

Nature Study Department, Cornell University, Ithaca, New York 

93 

Defined by the above title, a study is being carried on by the writer 
under the direction of Professors E. L. Palmer ( Conservation Educa­
tion), A. A. Allen (Ornithology and Game Management), and C. H. 
Guise (Forestry) of Cornell University. This study will be com­
pleted September-October 1946. 

Cornell University, The American Nature Association and The 
American Wildlife Institute are supplying the funds necessary for the 
investigation. The Wildlife Society has endorsed the project and of­
fered full cooperation. Individual members of other societies such as 
The American Fisheries Society, The American Society of Mammalo­
gists .and The Ecological Society have indicated that the groups to 
which they belong also are greatly interested and are willing to co­
operate in making the study a success. 

Purpose.-The purposes of the study are: 
· 1. To gather and organize a body of information which can be used
to define the functions in the fish and wildlife field of the groups repre­
sented in this survey.

2. To present data which will permit the groups in question mu­
tually to assess each other. 

3. To acquaint the individual who is considering a career in wildlife
work with the education and employment possibilities involved. 

Values of the study.-To fulfill the main purpose, basic data on the 
:c1.cilities possessed by each educational institution that offers training 
:u the fish and wildlife field will be obtained for the report. From the 
rnrious employers information concerning the conditions and possi­
oilities of employment will be gathered. 

From a study of the information procured, both employers and stu­
ients will be able to evaluate the universities dealt with, in so· far as 
�heir individual needs are concerned. The faculties of the institutions 
m turn will have a comprehensive source of information concerning 
)pportunities, possibilities and trends of employment for federal, state, 
provincial, or private fish and wildlife work. 

Data on the academic training and other qualifications requisite for 
the phases of fish and wildlife work will be gathered from several 
thousand biologists now holding fish and wildlife positions. Their 
judgments, when summarized, should be of value to those preparing 
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and employing biologists. Further, the data should be helpful to the 
student whose interests and efforts need direction. 

Other values that will accrue from the study include: (1) A. picture 
of the distribution of fish and wildlife training centers over the United 
States and Canada; (2) a summary of positions in fish and wildlife 
work in the United States and Canada; (3) the employment situation 
in each state or province; ( 4) an indication of the trends in employ­
ment that exist today and which will probably govern employment in 
the next 5 to 10 years. 

Method of investigation.-A. -large part of the investigation will be 
carried out in the field, by personal visit to most of tlie universities 
which offer training in the fish and wildlife field and to many em­
ployers in federal, state, provincial, institutional, organizational, and 
private agencies. Field work will be supplemented by correspondence 
and questionnaire. 

Source of information.-1. Institutions. Investigation of facilities 
in colleges will be exhaustive and will cover such topics as degrees 
granted, faculty, enrollment capacity, budgets, buildings, laboratories, 
equipment, libraries, study collections, field facilities, plans for ex­
pansion of the- training program, statements of courses and credits 
required for graduation in fish and wildlife work. 

Dr. Gustav A.. Swanson of the U. S. Fish and. Wildlife Service has 
done a large part of the work involved in this section of the investiga­
tion. The use of his data will reduce· appreciably the amount of re­
search required for this part of the study. 

2. Individuals. It is felt that biologists now engaged in fish and
wildlife work can make an important professional contribution to this 
study by stating what courses are considered requisite to thorough 
preparation for the various phases of the work. This information will 
be sought by questionnaire of which at least 3,000 will be circulated. 
With cooperation from individuals and employers the number of re­
turns necessary to furnish significant data should be obtained. The 
same data will be useful in helping to determine what are the profes­
sional standards of fish and wildlife work. The utmost cooperation is 
·essential in this part of the study, and a special plea is made at this
time for that cooperation. The importance of the information to be
derived from carefully-answered questionnaires has been demonstrated
by Dr. H.J. Deason (1940).

3. Federal Agencies. Employment possibilities and conditions of
employment are being determined by conference and correspondence
with the agencies concerned. Preliminary work has been carried on
with most of the. United States federal groups including the U. S.
Fish and Wildlife Service, the Soil Conservation Service, the U. · S.
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Forest Service and the National Park clervice. Ottawa will be visited 
shortly for a study of the federal picture in Canada. 

4. State and Provisional Agencies. Fish and game officials of states
and provinces will be visited as time and finances permit. Twenty state 
capitals have been covered to date, and the majority of the remainder 
will be visited in the next few months. 

The information sought for this section of the research will cover 
such subjects as the administration of resources in the state or prov­
ince, the operations of divisions, bureaus or departments employing 
fish and wildlife personnel, the categories of personnel, the employ­
ment trends and postwar plans. 

5. Educationists. The employment possibilities in the educational
branches of fish and wildlife work will be examined in conjunction 
with some of the other investigations. A considerable number of 
trained men are employed in universities, in state and provincial de­
partments and in organizational and private capacities. 

6. Organizations. Employment possibilities with such groups as The
Audubon Society, Ducks Unlimited, etc., will not be large in compari­
son with federal and state or provincial requirements, although such 
organizations provide a number of opportunities in fish and wildlife 
work. Their place in the employment picture will be studied. 

7. Private. Landowners, companies, corporations and the like, in
increasing numbers are engaging biologists. It is planned to explore 
this source of employment of trained fishery and wildlife technicians. 

SUMMARY 

1. This presentation may be considered as a progress report. The
study was started in June 1945 with three months of field work. 
Further field work will be carried on through March, April and May 
of this year. 

2. The study will be completed September-October 1946. The pur­
pose of the study is to secure information and present it in a form 
that will prove useful to those charged with training wildlife biolo­
gists, to those employing such trained men, and to those considering a 
career in the fish and wildlife field. 

4. The information will be gathered through persond visit, ques­
tionnaire and correspondence. 

5. With cooperation from the individuals who have the necessary
information, a valuable compilation of data should result from this 
study. The information obtained should provide an integrated, com­
prehensive picture of education and employment in the fish and wild­
life field in North America. 
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DISCUSSION 

CHAIRMAN OSBORN: I want to make a brief announcement of two enterprises 
the Zoological Society hopes to undertake this year, one through the cooperation 
of Clayton Seagears-stand up, please I The•fact of the matter is it is an exciting 
business. The Legislature in .Albany last week passed legislation which will provide 
$275,000 for the construction of a conservation exhibit in the Zoological Park in 
the Bronx. 

This really wonderful opportunity is a child of the Conservation Department oj: 
New York State and our Zoological Society. We believe that we have an oppor­
tunity of spreading the word of conservation in this tremendous center to a degree 
that we ean barely measure. There is far too little time for me to describe . it. 
It will be different. It will be all-inclusive. It is fauna and forest and soils and 
the whole shooting match. Nobody can get in unless they are exposed to the facts 
of conservation and we expect between 300 and 500 visitors a year .. We are 
going to have it filled with organized school classes and, we hope, college classes, 
and nobody is going to be allowed to get out of the exhibit unless he passes an 
examination. We are really going to run it. 

The other thing is this-the Jackson Hole conservation plan, the Jackson Hole 
Game Park. I am sorry that through misunderstanding certain people who are 
entirely, as free .Americans, entitled to their opinion are criticizing that project. 
Fortunately, they are extremely few in number. From what we can gather, they 
are criticizing because they don't understand its purposes. 

'.fhere was a magazine being distributed here yesterday, National Parks Maga­
zine, that refers to it as a zoo. Well, it has no more to do with a zoo than a 
dirigible has.· Its purpose is conservation, the better understanding of the public 
of the great wildlife of the West. It is going to be staffed by technically-trained 
men, and we hope out· there, as we hope in the Bronx, to make that a center of 
information regarding conservation of wildlife, of forests and of water sources, I 
might say !1,lso of wilderness areas. The attack that has been made on it is a fear 
that it is a defoliation of the wilderness area. 

I might point out, according to my own understanding, the wilderness area. is 
what we all know it to be. The locale of ·this is•in the beautiful Jackson Valley 
and it is along a highway and within sight, amon� other things, at the end of 
Jackson Lake with a dam, and there is a town and the place is a wonderful valley 
of movement of people up to the wilderness areas. 

We believlf we are working in concerti with the Fish and Wildlife Service. Mr. 
Newton Drury, Director of National Park Service, is arranging to let us use some 
of the lands in the national parks and �e are hopeful through this project, which 
again is different, to gain great values, the understanding of conservation of 
wildlife in the West. I would love to argue more, but there isn't time. 
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CONSERVATION EDUCATION AND THE SPORTSMAN 

HERMAN FORSTER 

President, New York State Conservation Council, New York, New York 

A short while ago, I sat in the Grand Ballroom of the Waldorf­
Astoria Hotel, at the annual meeting of the New York Zoological So­
ciety, and heard the voice of truth. It came from the lips of Dr. Alan 
Gregg of the Rockefeller Fm,mdation. 

In broad, sweeping strokes, he told a spellbound audience that man, 
that most destructive of all animals, is the one reason why we con­
cern ourselves with fish, game and fur scarcities. In terse, pungent 
phrases he pointed out that '' we have permitted soil erosion to ruin 
more acreage of useful farmland in the United States than is repre­
sented by the whole State of Georgia. Two hundred million acres out 
of our entire nineteen hundred and forty million acres have been 
found, upon survey, to be seriously eroded, leached or depleted by 
overcropping without proper replenishment or care.'' He emphasized 
that "when the soil fails, everything fails, including human nutrition 
and resistance to disease. ' ' 

He asked: "Need anyone say it is sound and sage and rewarding to 
work with Nature and not against her¥" He stressed: "The·mark of 
sanity is a comprehension of the realities of existence.'' 

What are the realities T The realities, in so far as hunting and fish­
ing are concerned, are beclouded by fogs of misunderstanding and 
misinformation. The genesis of this situation lies, I think you will 
agree, in the reluctance of some of our public officials to speak the 
truth lest it hurt them politically-in the failure of some of those in 
posts of leadership to say bluntly-"it is not a question of what you 
want; it is a question of what, under existing circumstances, you can 
have." They are utterly blind to the suggestion that "good conserva­
tion is good politics. '' 

As man begets man, and more and more land is occupied by human 
habitations-as we cut the forests faster than the timber can grow­
as we mine our soil and tolerate leaching and erosion-as we permit 
our rivers to be polluted-as we develop chemicals for the destruction 
of all insect life-,as we blindly work against Nature rather than with 
her, our constantly diminishing wildlife is constricted and. compressed 
into ever- smaller areas. 

Fishes need moderately-clean water, and creatures need land. You 
cannot _compress existing wildlife populations into smaller and smaller 
areas, as you would pump air into a, tire. This inevitable continued 
restriction and compression, by a process of simple mathematics, 
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means that for us in New York State, at least, there will be less fish 
and game for the fisherman and the hunter to pursue. 

And if conservation, as I understand it, means "wise use"-a use 
which involves the taking of a surplus and no more-and by this 
change of land use these surpluses tend to diminish steadily, there is 
but one answer. During the war we called it rationing. The answer 
lies in the self-imposed restriction of the greatest predator that con­
fronts wildlife-man himself. I say ''self-imposed'' because you can 
legislate to your heart's content but unless man himself supports that 
legislation it becomes ineffective. 

If, through conservation education, we can teach man that the killing 
of a hen pheasant is comparable to the killing of the goose that lays the 
golden egg, we will have made progress. Parallel situations, as you well 
know, are common with respect to other kinds of game and fish. If, 
through conservation education, we can get sportsmen to understand 
that it isn't all of fishing to catch fish, that the success of a hunting 
trip is not measured wholly by the amount of game killed, we are on 
the right track. If our hunters and our fishermen can be taught to use 
the same logic, the same care in the harvesting of their wildlife crops 
that they use in the maintenance of their farm herds, we shall have 
gone far toward a comprehension of the realities. 

I, for one, am firmly of the opinion that the sportsmen, at least in 
this State, will follow any leadership so long as they are convinced 
that the leadership is sincere and nonpolitical, and that the policies 
advocated by it are based on sound, scientific principles. 

During the past two decades, technical developments in fish and 
wildlife conservation have been enormous. Because these develop­
ments are so recent, and because many of the answers have been kept 
hidden on the shelves of the scientific laboratories, and because there 
is a definite scarcity of reports and pamphlets written in a popular 
vein, our sportsmen, generally speaking, are ignorant of the progress 
that has been made in this field. Our public school systems are not 
n.ow equipped to dispense this new-found knowledge. 

The problem has been appraised in two different ways throughout 
the country. First, there are those who take the negative view that it 
Js· too late to do anything with the present crop o� sportsmen, and the 
only thing that can be done is to placate them with a substantially 

· increased production program, although ·production alone, as we all
know; answers nothing .

. Then there is the other view that it is possible to educate sportsmen
. wh_o; after 1tll, are reasonable men, and give them at least some. concept
of the fuudamentals involved in this business of providing. harvest.
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able crops of fish and game or, in simpler terms, of providing fishing 
and hunting. 

Within the limited time allotted to me, I should like to report to you 
how the organized sportsmen of New York State are reacting to this 
serious problem. 

The New York State Conservation Council represents over 500 asso­
ciations, federations, clubs and organizations of folks who find recrea­
tion in hunting and fishing. By vocation, they come from all walks of 
life. Their bread-and-butter interests tinge their outlook on the out­
doors. Each individual strengthens and modifies the mass viewpoint 
by bringing to bear upon it the experience gained in his own business. 

The Council was born about a dozen years ago and, under the care­
ful nurturing of Karl T. Frederick, developed into a state-wide or­
ganization with representation in 58 of the 62 counties of the State. 

The Council holds two annual meetings, the first in early December, 
at which time its members are exposed to the thinking of the best 
conservation minds in the country, and the second, in Albany toward 
the end of the legislative session, at which time its views on pending 
conservation bills are recorded publicly for the information and guid­
ance of the legislature. 

To our annual December meetings, for the past 2 years, we have 
invited leaders in conservation fields from without our own State, to 
add to and strengthen the same viewpoints expressed by those within 
our boundaries. The viewpoints of Dr. E. Laurence Palmer of Cor­
nell, Professor Ralph T. King of Syracuse University, J. Victor Skiff, 
the career Deputy Commissioner of our Conservation Department, 
Clayton B. Seagears, the brilliant Superintendent of Conservation 
Education, Dr. William Senning, Director of Research, Karl T. Fred­
erick and others, have been materially strengthened by men like Dr. 
Ira N. Gabrielson, Senator Frederic C. Walcott, Dr. William Beebe of 
the New York Zoological Society, Dr. James L. ·Clark of the American 
Museum of Natural History, Seth Gordon of Pennsylvania, George 
Stobie of Maine, George Davis of Vermont, Ollie Fink of the Friends 
of the Land, and a host of others. 

The Council properly takes pride in having originated some of the 
following matters, developed and amended others, and supported all: 

1. The Present Conservation Law.

2. The State purchase of stream fishing rights, wild-fowl sanctuaries,
and the purchase of lands for public shooting grounds, with a
long-range management.

3. The creation and maintenance of the Conservation Fund, into
which all license monies go, and which, with minor contributions
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from the General Tax Funds of the State. maintains the Bureau 
of Fish and Game. 

4. Legislation giving the Department the right, either permanently
or· temporarily, to fix seasons and bag limits on grouse, beaver,
otter and pheasants.

5. A uniform opening date for all upland game--this in cooperation
with the Fish and Wildlife Service.

6. The Bureau of Soil Conservation in the Conservation Department,
in the realization that "when the soil fails, everything fails, in­
cluding human nutrition and resistance to disease."

7. Continued pressure for research, in the realization that to con­
tinue to spend hundreds of thousands of dollars to dump fish and
release birds for purely public relations purposes is futile and
wasteful.

8. The need for the publication of the answers as soon as they are
found, because all the conservation knowledge on earth won't do
one speck of good on the dusty shelves of some library. ,

9. The need for an intelligent, adequate and comprehensive conser­
vation education program in all the public schools.

10. The building of a splendid conservation exhibit in the Bronx Zoo,
notwithstanding the fact that such an exhibit may cost the sports­
men of the State up to $10,000 a year.

11. A forthright pollution-control program. (We look with envious
and wistful eyes at the progress of the vigorous anti-pollution
campaign in the Keystone State.)

12. The need for continued restatement of the relationships and ob­
ligations between the landowner and the individual who uses that
land in pursuit of recreation; and

13. A continuing campaign to maintain Constitutional guarantees
that the "lands within the forest preserve shall be forever main­
tained as wild forest lands." (In New York, the wolf, the moun­
tain lion and the wolverine are extinct, and the fisher and marten
are on the way out. Only the retention of the wilderness charac­
ter of the Adirondacks will maintain these remnants within our
borders.)

It must be obvious to all of you that this record of accomplishment 
would have been impossible without first having developed an under­
standing of the fundamentals among our members. 

The Council issues quarterly bulletins which are sent to every club 
in the State, whether or not such club is affiliated with the Council. 
The Council, in this way, attempts to develop conservation sentiment 
ainong all the sportsmen of the State, and not only among its own 
members. 
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On Wednesday, February 27th, .at our annual Legislative Hearing 
in Albany, the Council inaugurated and supported unanimously two 
important bills: (1) to prohibit the use of military auto-loading fire­
arms; and (2) to prohibit, under Department regulation, the landing 
of aircraft in the small square-tailed trout lakes of our Adirondack 
forest preserve. As Doctor Gregg put it: '' The greatest protection 
hitherto of ali plant and animal life has been geographical inaccessi­
bility to man, the destroyer .... Does not the airplane, too, which 
needs no road but can land on any remote lake, reduce to tragic ab­
surdity, the isolation that has heretofore protected wildlife? . . . 
Only efforts on behalf of protection can substitute for the blessed, 
but now vanished sanctuary of inaccessibility." 

And finally, let me point out that the Council, during a crash de­
cline in pheasants, coupled with the most serious eruption of foxes 
in the recorded history of this State, has prevented surrender to the 
bounty nightmare under which many of our friends in neighboring 
states are suffering. No small part of the credit for holding the line 
must go to Clayton Seagears for his numerous brilliant speeches be­
fore sportsmen's gatherings all over the State, and for his outstand-
ing treatise on '' The Fox in New York.'' 

Talking of Seagears, reminds me that last week while dictating this 
report, there came to my desk a Cornell Rural School leaflet prepared 
by him, under the direction of Dr. E. Laurence Palmer, entitled "The. 
Story of Conservation in New York." In simple language, and beau­
tifully illustrated by .the author, it tells the story of conservation and 
maintains the high standard that Seagears has set for his Bureau ever 
since the late John White appointed him Superintendent of Conser­
vation Education several years ago. I commend it to you. 

My time is up. Let me leave you with the thought that the organ­
ized sportsmen of New York will continue to carry the fight for mor!' 
and more conservation education because, as Dr. Alan Gregg put it so 
beautifully .... '' conservation is sane and alert and wise, and a beau­
tiful part of the delightful business of finding out how eminently liY­
able life is.'' 
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CONSERV A.TION EDUCATION THROUGH THE VISUAL A.IDS 

FRANK DUFRESNE 
Chief, Division of Information, U. S. Fish and Wildlife Service, Chicago, Illinois 

The value of visual education in any teaching program is, of course, 
well established and widely recognized. There is nothing new about it. 
Long before the photographic arts were developed-when the hand­
drawn sketch was the best illustrative material available-a Chinese 
proverb declared that '' one picture is worth a thousand words.'' 

Today, when the science of picture�taking has progressed to the 
point where color, motion and sound may all be registered on film; 
when the camera lens has been given telescopic and microscopic vision; 
when the whirring of bird wings becomes leisurely and needle-sharp 
before the high speed shutter, the wisdom of that old proverb is cer­
tainly apparent to all of us. Today, the camera, and especially the 
motion picture camera, is rising to new heights as an instrument for 
teaching. In California, for instance, it was found that the armea 
forces' training pictures stepped up learning processes by 35 per cent. 
Pacts were remembered 55 per cent longer. In Ohio, a state film su­
pervisor declared flatly that English was the only subject that could 
not be taught better by sight than by any other method. 

Animals of all kinds-especially birds, mammals and fishes-are 
ideal subjects for photographic teaching. They are in the first place 
entertaining. They are excellent ''actors.'' They demand attention. 
A.nd to those who teach, this is an essential ingredient. 

The combined experiences of many noted wildlife photographers 
and lecturers bring to light a wide variety of observations bearing on 
the value of conservation education through the visual aids. 

Alfred M. Bailey, Director of the· Colorado Museum of Natural 
History, and a man of extraordinary ability with the outdoor camera, 
makes this important point: "In trying to teach any subject, it is es­
sential that the speaker have an audience. It has been demonstrated 
to me time and again that lectures draw only half a crowd if we ad­
vertise a talk not illustrated with film. I receive invitations to speak 
solely because of my wildlife pictures. '' 

W. J. Breckenridge, Curator of the Minnesota Museum of Natural 
History, makes the striking statement: "I am becoming more and 
more convinced that a natural history museum will succeed better in 
creating and developing interest in this subject by devoting more time 
and effort to securing good series of moving pictures than by devoting 
the same time and effort to permanent exhibits.'' 

Ben East, field editor of Outdoor Life magazine, quotes from his 
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wide experience: "Few persons have seen my films of the .Alaska sea 
otter without wanting instinctively to contribute to and support any 
reasonable program for his restoration. Few have seen the sequences 
of the .Alaskan brown bear without wanting to be reassured that their 
future is safe. Few have seen my film of young eagles training for 
flight without feeling an accelerated interest in the .American eagle. 

"I have in mind a film on game and fish law enforcement produced 
a number of years ago by the Michigan Department of Conservation. 
Making skillful use of sentimental appeal,-it probably did as much to 
enlist public support for an enforcement program as any single effort 
ever made in that direction.'' 

This viewpoint of picture values in practical game management is 
supported by Livingston E. Osborne, Director of Conservation for Il­
linois, who says, "By far the greatest part of the educational work at 
our Conservation School at Lake Villa, Illinois, is accomplished 
through visual education.'' 

Cleveland P. Grant, well-known photographer and public lecturer, 
is in agreement with Director Osborne. He states: ''1 firmly believe 
there is no medium to compare with motion pictures for a wildlife 
manager to use in presenting his side of the case. Once his audience 
is seated and relaxed, and a good picture showing, he has an unparal­
leled opportunity to tell his problems.'' 

Bert Harwell, western representative of the National .Audubon So­
ciety, presents still another angle. '' Motion pictures,'' he declares, 
'' focus attention to the one story unfolding on the screen. They make 
far places easily available. They present wildlife in close-ups seldom 
experienced by people otherwise. They allow unlimited possibilities 
of subject groupings. They speak to peuple pleasantly but forcefully. 
They teach new appreciation of beauty and wildlife values. They 
build toward a better conservation. Colleges, schools, clubs, and 
ehurches are all clamoring for more and better conservation films.'' 

Owen J. Gromme, Curator of Zoology, Milwaukee Public Museum, 
further builds up the case for . visual teaching with these words: 
•' There are certain situations in which the naturalist finds wildlife 
subject matter that defies description by the spoken or written word. 
But if the naturalist is a motion picture photographer, his camera will 
record the event scientifically accurate and it can be shown again and 
again.'' 

Corroboration of Mr. Gromme's statement comes from Jack Van 
Coevering, wildlife editor of the Detroit Free Press, '' The spectator 
is treated to phases and details of outdoor life which he never thought 
existed," observes Mr. Van Coevering. "The other day we were sitting 
around the table, and one of the boys said that he saw birds better 
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in some of the films than he ever saw in the wild. This is true because 
the wildlife photographer spends hours and days getting a picture 
which takes only seconds to flash across the screen.'' 

And then Mr. Van Coevering makes a statement and a prophecy: 
"It seems to me that those of us who work with motion pictures have 
only scratched the surface. I can see great possibilities for the en­
couragement of better sportsmanship, of methods of hunting and fish­
ing and handling game, of gam«:l management-in fact, the entire 
gamut of conservation offers ideal material for screen treatment.'' 

Limited time will not permit the inclusion here of many other valu­
able comments from men whose business, or hobby, is that of spreading 
the gospel of wildlife conservation through the use of the camera and 
screen. But they are all enthusiastic. They who have had the broad­
est experience in evaluating audience reaction, do not hesitate to place 
the highest possible rating on visual information. 

And while the motion picture is most highly lauded, several lecturers 
take occasion to point out the unquestioned value of colored slides, 
particularly wlien the subject is one requiring close examination or 
lengthy description. Both these mediums have prominent places in 
conservation education. We shall be seeing more of them. With these 
Yisual aids, learning is as painless as we know how to make it. 
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'IHE RADIO AND CONSERVATION EDUCATION 

JOHNK!ERAN 

Naturalist, "Information Please," New York, New York 

In the matter of the use of radio as a means of spreading conserva­
tion information of all kinds-news, feature stories, educational prop­
aganda or whatever it may be-I can suggest only the most obvious 
things. I don't know to what extent the radio is being used now for 
conservation purposes. It seems to me that, in general, there should 
be a regular schedule of broadcasts by the various federal and state 
conservation agencies-and municipal conservation agencies where 
there are such bodies. These agencies were established for the dis­
semination of beneficial information in this particular field and radio 
is merely an extension of their methods of operation. At first they 
could issue only pamphlets or books, or have rep·resentatives make 
speeches or give practical demonstrations. Along came the moving 
picture iiidustry and the conservation forces had another effective 
outlet for educational propaganda. I merely mention in passing that 
only recently, in a news reel theatre, I saw a beautiful "&hort" of 
forest fires in the Canadian woods; what causes them, what damage 
they do and how the fires are fought by the forest rangers. To me, 
this looked like conservation propaganda at its best. It was attractive 
to the eye; it was absorbingly interesting; it was dramatic; and the 
lesson to be learned was clear to anyone who saw the film. 

It isn't possible to duplicate that over the radio just now, but it 
may be possible in the near future with television. However, the same 
general idea may be put on the air waves by conservation broadcasters. 
They can make their stories interesting and even dramatic, because 
we know that the forces of Nature are all too often dramatic in action, 
and even melodramatic at times. I believe that such broadcasts should 
be as nontechnical as possible. The language should be plain and the 
style simple in order to hold as wide an audience as possible and ob­
tain maximum effect among listeners. Scientific terms frighten the 
ordinary citizen as well as his heirs, assigns, executors and residuary 
legatees. Women and children flee from the technicalities of science, 
economics or politics. They want personalities-and humor-and 
drama. There's no reason why conservation agencies can't supply 
these three things in large quantities picked from their own field. 
There are interesting personalities in the field of conservation-not 
only men, women and children, but animals and birds and fish-and 
I'm tempted to throw in trees and flowers and rivers and mountain 
ranges and dozens of other things we find outdoors. If the dramatic 
action in the field of conservation is a little slow at times, it is often 
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on a tremendous scale. But it can be swift, too, as in the forest fire or 
the spring flood. As for humor, it's found in every field and surely 
there is no lack of it in the wide field of conservation . 

.Aside from regular broadcasts by official conservation agencies of 
federal or state government, another radio outlet for conservation 
material is through the radio programs conducted by rod and gun or 
fish and game editors, or any radio program that has Nature or the 
outdoors as its main theme. I believe that most rod and gun or fish 
and game editors must logically be interested in conservation, because 
if conservation fails, it will not be long before there will be nothing 
in the way of fish or game, nothing to take with rod or gun. So their 
problem ties in with conservation, even though the conservationists 
and the rod and gun or fish and game editors do not always see eye to 
eye on particular problems. 

In addition to regular broadcasts of feature stuff and educational 
propaganda, I think there is a chance to work in news br9adcasts of 
practical value at definite periods. For instance, when the leaves of 
shade trees are being eaten by those confounded little caterpillars, 
everybody who lives in the affected area must notice the unsightly 
damage. At such times people· are curious. They wonder what the 
pest is, where it comes from and what can be done to stop its career 
of crime. That would be the right time for a radio broadcast on the 
subject. Spring floods, so common in many parts of the country, are 
another topic that ties in with spot news broadcasts with a conserva­
tion message. 

The New York Zoological Society established an information booth 
service in Bropx Park and has found it astonishingly popular. Visi­
tors want to know more about things they see in the zoo. and they 
get the added information at the booth. Perhaps there is room on the 
air for an information service of some kind on conservation. Another 
&uggestion is that there might be programs in which men with oppos­
ing ideas in the field of conservation would stage a debate something 
like the Town Hall of the Air. And that brings my last-or at least 
closing-thought on this topic, which is that there is always the chance 
of working in a conservation authority on programs that have guest 
artists, amateur or professional. Conservation news or feature ar­

. ticles should be sent to regular news commentators. Even if they 
don't use much of it, whatever they use would be clear gain for the 
forces of conservation, and we would be educating the news commen­
tators on the side. These are my rambling thoughts on the radio as an 
outlet for conservation news and propaganda. I'm sure many others 
present have many more ideas on the same topic, and probably better 
ones than any that I have offered. 
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With the conclusion of the most devastating war in the recorded 
history of man, another horrible chapter in human relationships and 
conflicting ideologies has been written. To safeguard our North 
American way of life for posterity, the blood of many thousands of 
our illustrious sons was spilled around the globe. 

While the smoke of battle has cleared away, various problems inci­
dent to national and international unity now come into sharp focus. 
Temporarily, our mass thinking seems to be befuddled and uncertain. 
This applies to wildlife restoration and. management as well as to other 
public matters. 

The many pressing issues of the moment make it difficult to evaluate 
objectively the prospective demands on wildlife, or to visualize clearly 
the administrative and management requirements involved in meeting 
those demands. 

American system must prevaiZ.-Unfortunately, there are a few in 
our midst who fear that our long-standing concept of public wildlife 
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ownership must be revised radically. They hold that public ownership 
and management has failed; that private ownership and hunting and 
fishing for the few rather than the masses will ultimately be adopted. 
This, to say the least, is rank heresy. 

The many thousands of our ,:;;portsmen who have had an opportunity 
recently to observe old world hunting ideologies at close range will 
not only help to defend the North .American system to the last ditch, 
but they will demand that more intensive management practices be 
applied to produce Jarger wildlife crops. However, the programs and 
grooves of thought of the old horse and buggy days won't suffice . 

. The mountain climber who is confronted by new difficulties takes 
time to size up the situation critically before going ahead. This is a 
period when we in the wildlife field also must take a breathing spell 
and appraise every phase of _the obstacles ahead. 

There is no question· whatever as to greatly increased wildlife de­
mands. We all know what happened after the first world war when a 
30 per cent increase in the number of hunters and fishermen occurred. 
The annual issuance of licenses continued to climb steadily thereafter, 
and during the highest prewar year (1941) a tot"al of 8,500,000· hunt­
ing licenses were issued, with something like 8,000,000 licensed an­
glers. Our Canadian neighbors experienced like increases. Those who 
have studied the problem now predict that the percentage of increase 
will be much greater. It is believed that within a year or two the 
total number of hunting licenses issued in the United States alone will 
exceed 12,000,000, and fully that many anglers. 

American Game Policy concepts cited.-It seems wise to review 
briefly a · few important events of the past. For example, 15 years 
ago the Seventeenth .American Game Conference ( of which these 
conferences are merely a continuation), meeting in this very hotel 
on December 1 and 2, 1930, adopted the .American Game Policy as a 
guidepost for the future. Incidentally, let me remind you that the 
gentleman who is currently serving as the President of the Pennsyl­
vania Game Commission, Honorable Ross L. Leffler, was the .Chair-
man of that notable gathering. 

The Commi�tee, headed by Professor . .Aldo Leopold, in the introduc­
tion to the .American Game Policy, among other things said : 

"Demand for hunting is outstripping supply. If hunting as a 
recreation is to continue, game production must be increased. . . 
Game is not a primary crop, but a secondary by-product of farm and 
forest lands, obtainable only when the farming and forestry cropping· 
methods are suitably modified in favor of the game. Economic forces 
must act through these primary land. uses, rather than directly .... 

"We urge frank recognition of the fact that ... game conserva-
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tion faces a eris-is in many states; that it is only a question of time 
before it does so in all states .... We are convinced that only bold 
action, guided by as much wisdom as we can muster from time to time, 
can restore America's game resources. Timidity, optimism, or un­
bending insistence on old grooves of thought and action will surely 
either destroy the remaining resources, or force the adoption of 
policies which will limit their use to a few.'.' 

The first paragraph of the Policy itself is significant: '' Game can 
be safely hunted only when the stock on each parcel of land is pro­
tected against overkilling and provided with cover, food, and some
protection from natural enemies. These provisions constitute game 
management." 

Later on the Policy included two important definitions now com­
monly used: "Game Management is the art of growing game crops 
for recreational use; Game Administration Is the public function :of 
fostering and regulating the practice of game management.'' 

Programs need revision periodically.-Further review of the Amer­
ican Game Policy itself, and especially the advances that have been 
made during the intervening 15 years, would be of value but time 
does not permit. Many of the basic steps recommended have become 
operative, but if game conservation faced a crisis 15 years ago I won­
der what phrase each of you would now use to describe the prospective 
situation. With the changed conditions which confront us today we 
must take the breathing spell mentioned earlier, critically size up the 
problems ahead, and plan our course accordingly. It is recommendE:d 
that each of you take time to restudy the Game Policy; the funda­
mental concepts therein enunciated are still sound. 

We as conservation workers should analyze our programs periodi­
cally in order to profit by the msitakes we have made. In other words,­
an inventory about every 2 years would be most profitable. Such a 
procedure in conservation is just as important as in any successful 
business venture. 

New programs launched nationally.-During the past 15 years a 
number of new programs have been launched throughout the United 
States and the Dominion. The Federal Governments, the states ana 
provinces, by legislation and otherwise, as well as privately-financed 
groups, have struck out on uncharted courses and developed programs 
which only a few years previously were deemed too visionary or im: 
practical to merit consideration. One of the most important of these 
is the recognition that conserving soils and waters is vitally essentfal 
to wildlife programs, and unless these basic resources are conserved 
and used intelligently, a Nation ultimately will become bankrupt. 

No single agency has done so much to impress upon the people of 
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the United States, especially our farmers and ranchers, the vital im­
portance of a comprehensive conservation program as the U. S. Soil 
Conservation Service. This agency has aided tremendously to assure 
a place for wildlife in our agricultural operations. Since 75 per cent 
or more of our future hunting in thickly settled states will be done 
on private lands, we as wildlife workers must help to promote and 
expand the application of soil and water conservation practices. This 
is an administrative problem which confronts each one of us. 

Another new venture that deserves special mention is the Pittman­
Robertson Federal-Aid Program, enacted in 1937. This law has not 
only supplied funds to the several states, but in its application a more 
uniformly efficient approach has been made toward solving important 
wildlife needs. Even though the war interrupted this work at a criti­
cal period, fine progress has been made under the guidance of the 
U. S. Fish and Wildlife Service. Approximately one third of the 
Federal-Aid money so far appropriated has been used for research 
and other fact-finding work; another third for the acquisition of wild­
life management lands and waters; and the remainder for the develop­
ment and application of management techniques. 

Had it not been for the interruption necessitated by the war, we 
would now be using these Federal-Aid funds more efficiently, and 
devoting a larger share of them to the application of intensive man­
agement practices to produce larger annual game crops. However, a 
new venture of this magnitude requires time to adjust operating proc­
esses and the establishment of sound procedures. So far we have done 
a lot of exploration with Federal-Aid Projects, and a better operating 
pattern can hereafter be applied. This constitutes another administra­
tive problem. 

Research work must be down to earth.�The mention of research 
raises another point. Due to interruptions of the war it is probably 
unfair to evaluate too critically the quality of the research work done 
so far, but it appears that some of our early projects did not con­
stitute the kind of down-to-earth jobs necessary to supply the know­
how for effective management techniques, or to aid in discharging 
regulatory responsibilities. However, from the time Pittman-Robert­
son funds became available (July 1939) until most of the research 
workers joined the military forces some important fundamental work 
was done. 

We need to know right now what intensive management plans can 
be justified on public as well as privately-owned lands; to what ex­
tent we can cooperate with private landowners in the development of 
acceptable programs, including the construction of farm ponds where 
soil conservation districts have not been established i how we can best 
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develop cooperative farm-game projects near large centers of popula­
tion to assure well-stocked public hunting grounds; and just how far 
we should go in the improvement of our streams and lakes. 

In almost every state and province there are large acreages in 
public ownership. Every unit of such lands, regardless of its custodi­
anship, should be developed to give wildlife its proper place in the 
sun so that the ever-increasing army of hunters and anglers can be 
accommodated thereon. Until that is done private landowners have a 
good argument against the uninvited guests who annually overrun 
their property. 

In the eastern half of the United States there are enormous tracts 
of second growth timber in public, as well as private, ownership which 
today are producing only a fraction of the game crop they did 30 
years ago .. Food and cover conditions for all species, except squirrels, 
are at a pitifully low ebb. Most of this timberland is covered with 
even-age stands of trees which are just beginning to approach mer� 
chantable size; they provide a very unsatisfactory home for wildlife. 
Where this condition prevails one of three things happens: Either 
the game cannot produce a normal crop of young, or it moves to better 
feeding grounds, or much of it perishes during severe winters. Ex­
tensive studies and experimentation in the application of manage. 
ment techniques to determine how to increase forest wildlife crops 
quickly, without materially interfering with the primary purposes for 
which the lands are being managed, are vitally important. 

We al-so must know far more about restocking programs for both 
game and fish; under what conditions favorable results will be as­
sured; and many other things of like character. We have only 
scratched the surface in the application of research findings to large­
scale management techniques and stocking programs. Deciding what 
to do, and how to do it promptly, constitutes another administrative 
problem which must be faced courageously. 

Future field administrative needs.-Law enforcement will always be 
essential, but daily it is becoming more and more clear that in the past 
we have put too much emphasis on negative rather than positive field 
operations. However, numerous administrators with whom we have 
conferred are concerned about the law enforcement requirements in 
the immediate future. Among the questions they ask are: Can we 
expect an increased attitude of respect or disrespect for all law and 
order? What will be the attitude of returning veterans toward obser­
vation of fish and game laws and regulations? What will be the atti­
tude of the courts? Will they be sympathetic toward returning vet­
erans? 

Unless, through mass educational efforts, we can obtain a far greater 
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measure of individual cooperation than has been evident so far, it is 
obvious that as the numbers of hunters and fishermen increase more 
personnel will be required to do a satisfactory field administrative job .. 
The tendency on the part of the average license buyer is to shirk in­
dividual responsibility. In many states, including our own, additional 
help can be obtained by employing part or full-time deputies during 
the rush seasons. 

As to the attitude of the returning veterans, more than 30,000 men 
in active military service hunted in Pennsylvania: last fall with free 
licenses ; also thousands of discharged servicemen ( who were required 
to purchase licenses) hunted game instead of enemies for the first 
time in several years. We are proud to report that their conduct on 
the whole was fully as good as that of their fellow hunters who had 
not been with the armed forces. 

As to the attitude of the courts, undoubtedly in some instances 
those hearing game and fish cases involving returned servicemen were 
inclined to be sympathetic. However, the vast majority of the veter­
ans do not encourage such indulgences; they don't want to be cod­
dled but wish to be treated in exactly the same manner as their 
brothers who served on the home front. 

Recently you have probably observed an attitude of confusion and 
a general tendency to disregard law and order. The veterans certainly 
can't be· accused of responsibility for this disrespectful attitude. 

I shall deal further with future field administrative needs later. 
Financing problems need attention.-The question of finances has 

arisen in the minds of many of you. Most of the states have accumu­
lated a large reserve of game an,d fish revenues during the war. These 
funds will be a constant source of temptation until they are expended. 
While most of us have planned postwar programs to put these accu­
mulated monies to good use, it will require everlasting vigilance to 
prevent diversion of them to purposes not even remotely connected 
with wildlife benefits. 

· The terrific increase in hunting and fishing pressures will necessi­
tate the launching of programs that cost money, and lots. of it. 
Whether your state or province finds it necessary to conduct annual 
heavy restocking programs or not, those of us who do so will for a 
number of years find the pressure so great that stocking in excess of 
prewar levels will be absolutely necessary, at least until intensified 
management programs can _be applied on a large enough scale to pro­
duce the necessary annual crops of game and fish to accommodate the 
greatly augmented army of nimrods and anglers. 

The increase in licenses sold will provide extra funds ; so will larger 
appropriations from ihe Pittman-Robertson reserve. If the proposal 
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to utilize the tax on fishing equipment to benefit the anglers under a 
similar plan is adopted by Congress, additional resources will become 
available to help the fishermen. However, with all these anticipated 
increases it is predicted that the demands cannot be met in many of 
the states and provinces without still more funds. Sportsmen them­
selves will sponsor proposals to increase license fees if they are con­
vinced additional money is essential. 

In some states it is feared there will be a tendency to angle for the 
soldier vote by sponsoring proposals to issue free lifetime hunting and 
fishing licenses. Veterans as a group are fully as public-spirited as 
any other. They are fairminded, and realize that the game and fish 
resources of the Continent cannot be maintained unless the work of 
these departments is properly financed. They will resent proposals 
to put them on a '' preferred level'' when it comes to fishing and 
hunting. 

Personnel training must be expanded.-As to other administrative 
problems, one of the most important is personnel. The first phase of 
this problem involves the re-absorption and re-training of men re­
turning from the battlefronts. Our experience indicates that practi­
cally all of the employees returning from military service are eager to 
get back into the harness quickly and require comparatively little 
training to. bring them up-to-date on the programs launched during 
their absence. Certainly it will take time for re-adjustments, and 
there may be a few "problem children" among them. But an analysis 
of th_e latter will invariably show they were always in that category. 

Under the G.I. Bill of Rights ex-servicemen are entitled to their old 
positions, and in Pennsylvania we are glad to report that such em­
ployees who function under the merit system are given all the advan­
tages which their brother officers enjoyed during their absence, includ­
ing annual merit increments and cost-of-living increases. 

As most of you know, the Pennsylvania Game Commission in 1936 
established its vocational Training School to develop men capable to 
administer all phases of our field work. A new class of 25 students 
will be enrolled in June, for a training period of one full year. Our 
Commission has had a most encouraging reaction because returned 
veterans will be given advantages over those who followed civilian 
pursuits during the war. 

The Game Commission's Training School has been approved as a 
recognized training institution under the G.I. Bill, and any difference 
between the compensation we will pay the student veterans plus sub­
sistence and the $1,728 beginning rate of cempensation for field offi­
cers can be collected from the Federal Government under the provi-
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sions of this bill. Competition for admission to the fourth class of 
students will be extremely keen. 

In several states arrangements have been made with colleges and 
universities to enroll veterans for short courses which will fit them for 
wildlife administrative work, the departments contributing funds in 
addition to those available to servicemen under the G.I. Bill. This 
very wholesome step will pay big dividends, but don't overlook train­
ing programs for men already in the work. 

Work judged by representatives.-It is obvious that conservation 
workers in the future must not only be better trained but better paid 
than they have been in the past. The rate of compensation should be 
on a par with earnings of men of required equal ability in industry. 
In many states this is not yet true, but if we hope to build the kind 
of an organization that can cope with the administrative problems in­
volved in meeting increased wildlife demands, we must give our field 
employees a broad basic vocation training, compensate them well, and 
increase their pay at regular intervals on the basis of performance. 

As we all well know, the work of every conservation department is 
judged largely on the quality of its field representatives; therefore 
they must be the best timber obtainable. If men are selected on merit, 
properly trained, and adequately compensated� we can hope to develop 
and administer the programs necessary to meet the challenge of in­
creased wildlife demands. We cannot do this by the old outmoded 
methods of bygone days. Game restoration is no longer a job for a 
man whose sole qualification is his ability to make arrests. The fie!d 
representatives of our conservation departments in the future must 
be capable to function in much the same progressive manner as have 
the extension workers in agriculture, poultry husbandry, etc. 

If wildlife faced a crisis 15 years ago, then we are confronted with a 
much more difficult problem today. By taking full advantage of the 
things we have learned during the past decade we should be able to 
cope with the increased wildlife demands if we make an honest effort 
to apply the knowledge gained and to assemble additional essential in­
formation to fill in the gaps. 

We are not pessimistic about the future, even though some of the 
problems in the offing appear to be insurmountable. We in Pennsyl­
vania believe that hunting and fishing for the masses is the only sensi­
ble way to help maintain the American way of life, and we evaluate 
our future needs from that viewpoint. 
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LAND USE AND MODERN PRESSURES ON WILDLIF'E 

LEONARD HALL 
St. Louis Post-Dispatch, St. Louis, Missouri 

When Mr. Bode asked me to present one of the papers at his section 
meeting this afternoon, I could not help but be flattered. My subject, 
falling into the general classification of land 'use and its relationship 
to our changing wildlife picture, is a vital one in which I am tremen• 
dously interested. I got a scare when Mr. Bode sent. me a long mem­
orandum of instructions for the preparation of technical papers; but 
at the end of his note was a postscript saying, '' Of course, yours is 
not a technical paper, so you needn't worry about this.'' I was con­
siderably relieved. Then I started to review the proceedings of 
earlier North American Wildlife Conferences and wondered what I 
might possibly have of interest to say to a group of scientists in a 
field where I am-and will always remain-an amateur. 

At about this juncture I recalled a: story told last summer by my 
friend, Ira Moss, who lives down at. the mouth of Rocky Creek on 
the famous Current River in our -Missouri Ozarks. Rocky Creek 
joins the Current about 3 miles below Owl's Bend, where the Powder 
Mill Ferry runs back and forth on its long steel cable. Ira sometimes 
runs commissary boat for us when we go fly fishing in the summer for 
smallmouth bass. He lives in a country where "grandma-in" timber 
is a reputable occupation of many years standing. And Ira is, finally, 
a storyteller of the highest order. In case you don't know what 
"grandma-in" is, I'd better explain. Much of our Ozark timberland 
has been owned and harvested by big operators who cut crossties and 
the white-oak stave bolts without which Kentucky could not properly 
age its most famous and fragrant product. Thereafter, whenever a 
tree comes to proper size along the high ridges or down in some deep 
"holler," it is not unusual for a native to slip in along a dim-tracked 
road late of an evening and harvest that tree from the "company" 
land. Later when the crossties are hauled in to the mill and the buyer 
asks, '' Where did you cut the timber 1 '' the answer is invariably the . 
same: '' I cut it out on grandma's place.'' 

It seems that Ira had a lad working for him in the timber who was 
not considered too bright. It was doubtful, however, that he could 
be committed to an institution in a county where the criterion for 
commitment is whether or not you citn hack a railroad tie. Yet finally 
the boy stole a horse, more or less casually, and his folks thought that 
was pretty bad. They went to the prosecuting attorney, swore out a 
warrant and sent him away to Farmington. Here. the doctors also 
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found there �as doubt as to the boy's weakmindedness, with the re­
sult that a few weeks later he showed up again at home. 

'' How was it up there at Farmington T '' ·asked Ira. 
"Not bad," said the boy. "They took me into a big office and 

asked me my name. I told 'em. They said, where did I live. I told 
'em. Then they wanted to know what I done for a livin'. You know, 
Ira, I guess I couldn't have told 'em 'grandma-in' stave bolts, could 
IT" 

So I expect I'm something like that Ozark lad, up here in New 
York ''grandma-in'' a little more knowledge about wildlife and wild­
life problems from you fellows who know the answers! 

Actually, there are two groups of men in this business to whom I 
r�ally listen. , One is the field man-the young technician out there 
digging away for the answer to some problem which may not look 
very big from a distance yet which may be the key to unlock a whole 
new storehouse of knowledge. Or he might be a man of less school­
ing who is in the game because he loves it. You find· these latter in 
our enforcement divisions particularly-and some of them are mighty 
wise. The second kind of man to whom I listen is the scientist-philoso­
pher, whose knowledge is wide and deep and whose mind constantly 
ranges far out ahead of the problems we see today. We've all known· 
such men and we know that their projections serve as trail-markers­
the blazes on the tree or the bent willow stem-which the rest of us 
follow at a more pedestrian pace. As for fellows like me--our job is 
to understand all we can and to interpret this understanding to that 
vast, uninformed yet interested public without whose support our 
wildlife research work would be impossible and our opportunities for 
applying it lost. 

Unlike the engineering and dirt-moving agencies, we have no pow­
erful lobbies to help us get the appropriations we must have to attain 
our ends. Often because the public lacks even the simplest possible 
understanding of conservation fundamentals, wildlife men find those 
who should be our best friends and firmest SUJ?porters doing their 
best to '' cut our throats'' in the most important areas of our work. 
So we-the informed laymen who write of the outdoors-hammer 
away at this public which includes the sportsman as one of its in­
gredients. We take your story and tell it over and over again. You 
say, sometimes, that we oversimplify. We do! You may accuse us of 
taking your speculations and drawing from them conclusions that 
you, yourselves, would be unwilling to draw. But if the simplification 
and errors are on the side of the wildlife-my answer would be that 
neither you nor we have yet erred too often· in that direction. Three 
hundred and one trumpeter swans may constitute a proud record, 
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but Horseshoe Lake with its. flock of tame Canada geese killed down 
from 60,000 to 20,000, which we are still allowing to 'be slaughtered, 
is a record we're not so apt to brag about. In fact, I think both are 
tainted with the curse of "too little and too late" which has marked 
so many of our wildlife efforts. 

· Don't get the idea that I am not cognizant of--'-and, indeed, proud
of-the job being done today by the Fish and Wildlife Service, the 
Wildlife Units of our state universities and the best among our state 
conservation agencies. It is my opinion that because in this field 
we must work with the land managers in such other :fields of agricul­
ture, grazing, forestry and water management, wildlife men' are mak­
ing the greatest·strides of any of them. Progress may be made in 
those other fields, although not for long, without too much regard for 
the over-all ecological picture. In wildlife management, this ecological 
point of view is of the essence. Without it, there is no basis upon 
which to build ; with it, wildlife management mov..es forward at a pace 
which may well outstrip in knowledge, if not in practice, its allied 
agencies. I make the exception '' if not in practice'' for four reasons : 

1. In our modern and constantly changing world, wildlife men can­
not control the use which is made of the land except in rare and 
isolated instances. 

2. Land use in the vast majority of cases rests with the private
owner who is just now beginning to be affected by the sum total of 
effort of all the interested public agencies. 

3. The immediate human need will always be the controlling factor
in land use-and wildlife will always come second except on such 
lands as can be put to no better primary use. 

4. As a result of these factors, such controls as the wildlife manager
can establish on the majority of our lands will always depend upon 
the understanding and cooperation of· allied agencies, of the private 
landowner, .and of the public. This is very clearly indicated by the 
chart (Figure 1). 

The idea that the use we make of our land is basic to the very 
health and life of our whole people is comparatively new. It requires, 
first of all, an entirely new conception of the word "land." This is 
the ecological concept of the biota--of all those seemingly diverse yet 
intimately related elements which make up the sum total of life in & 

given environment. Fortunately for wildlife, this concept got much of 
its early impetus from men in this field-men like Leopold of Wis­
consin, Bennitt of Missouri, and others. They had seen the pioneer 
attitude disappear-that wildlife could be classified as useful, harm­
less, and harmful ; to be used, ignored or destroyed accordingly. They 
had grown past the "take some, leave some, put some back" school 
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of conservation popular at the century's turn, because they found it 
didn't work. Gradually they had come to realize the inseparable, 
interlocking relationships which exist between sun and soil and water, 
all forms of plant life and the narrowing layers of animal life which 
carry the energy circuit upward to its peak and return it from each 
level to the soil. In this new, concept, the word "land" takes on new 
meaning, for it is the aggregate of all the forces which play a part 
in creating the energy circuit. We are also given a new yardstick for 
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land use. Good land use for the ecologist becomes, if I may put it 
this way, a matter of producing the greatest possible sum-total of 
energy with the minimum of violent dislocation in the energy circuit. 

Agencies operating within the field of natural science-agrono­
mists, nutritionists, foresters and the like-are arriving at this ecologi­
cal point of view at a fair speed. It is unfortunate-and no one feels 
the impact of this more than the wildlife technician-that other agen­
cies such as, let us say, the engineers, have not caught up. It is easier 
to understand, yet not always easy to sympathize with, the almost to­
tally uninformed public attitude on this matter so vital to public well-
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being. Even among sportsmen I think there is an almost equal division 
between those whose concept of the wildlife problem dates back to

about 1820, those who will fight and die for the "take some, leave 
some'' idea and those whose only thought is to kill a limit, even if they 
have to shoot it in a barrel. We cannot particularly blame them for 
this; today's scientific knowledge postdates the time when many a 
hunter's mind became ossified for life. Sometimes we have a hard job 
keeping up ourselves! Again I give you the example of that so-called 
refuge for Canada geese in Illinois where we 're at least 5 years behind. 
Still, we must keep plugging away and fortunately there are more 
and more folks helping. us. Science has been at fault here, I'm 
afraid, in not being willing to stick its neck out, or at least in criti­
cizing too severely those who try to do a sincere job of translating 
the language of the technician into plain and interesting talk for the 
people. It would be better to pick the men who can really do this job 
and keep them buried under a stack of factual ammunition. 

Now I want to go back to that matter of types of land use men­
tioned earlier and carry it somewhat further. We all know the next 
step is land classification. Here the land manager, whether his field 
be wildlife, crops or forests, digs in a little deep�r. He takes each land 
type and breaks it down as to its capabilities for supplying the needs 
of man. Present use or the skill of the individual who now holds this 
land or the economic circumstances at a given time are not the cri­
teria here used; but rather, the matter of how this particular land 
can be developed to its highest energy potential. New considerations 
are constantly entering into land-use classification. In addition to 
such factors as slope, erosion under va:rious kinds of cover, either 
from wind or rainfall, leaching of food elements due to soil con­
sistency, runoff, underlying soil and rock structure, and climate­
we are constantly learning more about the nutritional value of plants 
under varying climatic conditions and other matters of this kind. 

But even after such classification is complete, it is not easy to apply 
this knowledge to actual land use. The land is managed, except for 
small percentages, not by the combination of agencies who have com­
piled its use-potentials, but by private individuals. Thus we have 
drained and planted to crops millions of acres of marshland which 
might well have yielded a richer harvest of fish, fur, and waterfowl 
than of haY. or grain. We have over-cut our private forest land and 
then burned and grazed it until no young trees grew and the wildlife 
habitat had been totally destroyed and the grazing potential cut to 
the minimum. We have plowed the light prairie soils under stress of 
war or merely through ignorance and greed, until the dry years came 
and the wind blew the soil away. This is what private owners have 
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done-not realizing any more than have some other owners of capital 
that they were using up irreplaceable assets. 

I asked Hugh Bennett of the Soil Conservation Service one day 
why he did not employ, in addition to his technicians, a dozen good 
salesmen well-grounded in this field to go around selling his idea 
and creating soil conservation districts. If I remember rightly, his 
answer was something like this: "They'd call us a bunch of bureau­
crats-and moreover this movement must come from the grass-roots 

· if it is to succeed and survive.'' I suspect Dr. Bennett was right­
but to realize the need for conservation requires interest, intelli­
gence, and knowledge. Many farms will be depleted forever before
51 per cent of the farmers on every American watershed realize their
responsibility toward the land they farm and decide to do some­
thing about it. There are more than a quarter million farms operat­
ing in this country today--dairy farms, ranches, orchards, cotton
plantations. Some are rich. and some are marginal. Some are oper­
ated intelligently by their owners, others unintelligently by absentee
owners and tenants. In the fields and woodlands and grazing lands
which make up these farms lies the future for our wildlife. Experi­
ence shows that, in this field at least, if we wait for purely voluntary
action, the battle will be lost. That a big job lies ahead of us in selling
our land-use program-and in tying the job of wildlife propagation,
restoration, and conservation into that program-there can be no
doubt.

· · 

The public forester knows that browse for deer depends on con­
trol of fire, grazing, and management of the deer herd. These mea­
sures generally work into his forestry program ; but how teach them
to the private· timber operator or the farmer with his woodlot T The
refuge manager knows the value of border plantings between field
and. woodland to serve as food and cover for the small wildlife species.
How convince the farmer that such a measure is both good farm and
wildlife practice? All of us know that reforestation, terracing, stream
bank planting and similar measures help prevent floods and increase
yields from forest and field, as well as preserve the fishing in a given
watershed. But can we make the sportsman realize this to the point
where we can spend his money to accomplish it Y These are some
problems that lie ahead of us in the matter of land use. And o_nly if
we solve them can there be any hope that the game carrying capacity
of the land, whether it be farm or marsh, lake or stream or wilderness,
will stay abreast of the steadily increasing pressure on all our wildlife
species.

Fortunately there are signs in both agriculture and forestry that a
better day lies ahead. The tendency of farms under mechanization
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is to grow bigger and fewer, particularly in the areas of good land 
classification. For a time this meant "clean farming" and a general 
program which prospered temporarily but boded eventual iU for 
farmer, crop yields and wildlife. Today the trend is reversing-not 
as to size of farm or mechanization, but as to land use. The tractors 
that once plowed clean and up and down the hills, right up to the 
fence rows,· are today building terraces and riding the contours and 
shovelling out ponds. These latter-and the farm woodlands-are 
more and more often fenced against the livestock which would even­
tually destroy their usefulness. Today, on more an9- more farms, 
hedges take the place of the woven wire· fence. Timber operators 
know that the day of '' cut and get out'' is gone and are thinking in 
terms of scientific forest management, of reseeding and better utiliza­
tion of their product through selective harvesting of mixed stands 
which keep the young timber coming. Under these conditions, there 
is far greater opportunity for the wildlife manager to "sell" his story 
to the private landowner and to win his cooperation for subsidiary 
land-use measures which will once again create a natural and healthy 
habitat for native wildlife species or for exotics which stand the test 
of scientific proof. If this trend continues, more and more marginal 
land will be abandoned to the uses for which it is best fitted-the 
growing of timber and wildlife. And there is hope under these cir­
cumstances that, with a growing understanding on the part of sports­
men and a better quality of sportsmanship, of which too little exists 
today, :the wildlife carrying capacity of our land may be able to keep 
pace with the increasing pressure. That the pressure can decrease­
with more hunters and fishermen, better roads and cars and planes, a 
mounting quantity of leisure-is too much to hope. So the balance, if 
it is to be held, must come through scientific management of the wild­
life resource, education of the public, regulation and strict enforce­
ment. 

There is one other area of land use on which Mr. Bode has sug­
gested that I touch and then I will be finished. In an age of giant 
engineering projects-many of which are undertaken by the people 
through their government-it is inevitable that the acreage of public 
lands will increase during the decades which lie ahead. It is not for 
me to say here whether all of these projects will solve the problems 
which they seek to solve. I come from .a state where thousands of 
citizens are fighting against the despoilation of this continent's most 
beautiful streams, with consequent loss· of irreplaceable recreational 
values, against the destruction of millions of acres of fertile soil with 
consequent loss of trade and tax revenue, to save smaller acreages 
downstream. Nor am I speaking of the proposed Missouri Valley 
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Authority which may be good or bad, but of an older and wholly 
vicious plan to spend a half billion taxpayers' dollars in, damming 
the clear, cold-water Ozark rivers in the name of "conservation." 

There are certain to be many of these great public projects-some 
of them good and some of them bad. The thing which is vital to us 
here is that, as the land is acquired for them, our wilcHife agencies 
shall be called into consultation-and that the use of such lands-shall 
be reserved to the people for purposes of recreation. Here will be, in 
the end, millions of acres better suited to the propagation of wildlife 
than to any other purpose. In the past there has been little thouglit 
given to such purpose so that the value of the land is largely lost. 
Even today, we must look askance on offerings which are made of 
certain lands such as those along the navigation pools abov:e our 
great river dams. Having made watery deserts of these impound­
ments, the engineers now say '' here is land you may use for your 
waterfowl refuge� and public hunting areas.'' But they fail to guar­
antee the water levels for us and worry even less about the fact that 
their impoundments have already destroyed the wildlife habitat, and 
especially that for waterfowl. I am reminded of the ancient saying, 
"Beware the Greeks, bearing gifts t "-and I think that in the future 
we must be better publicists and better politicians so that we are in on 
these things from the beginning. 

In closing, it is not land use which worries me in considering 
tomorrow's wildlife picture, for land use is on the upgrade. It is not 
even the pressure-though this seems certain to increase. It is whether 
we can awaken the public to the importance of conservation so that 
the people will provide the funds which you men must have for your 
research and restoration programs. It is whether we can awaken in 
the hunters and fishermen of today a sense of sportsmanship now 
almost nonexistent-a job which I believe can only be done by driving 
home again and again this story of the dependence of wildlife upon 
the land and the use which is made of it by private or public owners. 
If we can accomplish these two things-and only if we can accom­
plish them-America's wildlife can hold its place against today's 
pressures in a rapidly changing world. 

DISCUSSION 

MR. ADAMS (New York): Under ordinary eireumstanees I would agree to that 
whole-heartedly, but the question that has eome up here as to the activity of the 
Conservation Department of the State of New York in referenee to Horeshoe Lake 
in the southern part of Illinois, should be answered. I want to assure the eon­
ference here that the Conservation Department of the State of New York did not 
send any two or anybody to Horseshoe Lake in the last year for the purposes of 
studying conditions, in the hope of duplicating them in the State of New York . 

. MR. HALL: Mr. Adams, I am delighted to hear it. 
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MR. ADAMS: We are familiar with the conditions of Horseshoe Lake and de­
plore them as much as anyone. The only representatives that we had of our De­
partment in the State of Illinois were the Superintendent of our Game Park and 
his assistant who were there in the month of November to discuss the breeding of 
pheasants at game farms with the boys in Illinois. 

MR. HALL: Thank you for bringing that out. 
CHAIRMAN BODE: Mr. Hall wishes me to thank you for bringing that point out 

and clarifying it, because he says he certainly does 11ot want to be responsible 
for the distribution of any false information. 

I think it is hard to conceive of a consideration of this topic of demands, mod­
ern demands on wildlife, without considering the tools and the mechanics of 
pressures that are exerted on our wildlife populations and certainly the gun is 
one of the outstanding, if not the outstanding implement or tool. 

I remember not so long ago I had a teacher tell me that it was improper to 
teach the use of the gun to children of school age because it taught them to kill 
and the objective of that. type of education should be to conserve. My reply was 
along this line: The youth is going to go hunting and fishing anyway. That is the 
history of mankind since anybody knew anything about it. If you are going to 
inculcate into that young mind the same principles with regard to wildlife 
conservation and 1ts use as you are all other things, the time to teach him is when 
he is a boy and not bring him up to 17 and 18 years old and leave him hanging 
up in the air, not knowing what to do with a gun when he gets it in his hands. 
Certainly, I imagine the heavy bulk of fatalities affecting human welfare occur 
by the man who doesn't know anything about a gun. 

I think in considering the problems that we have to face, it is entirely proper 
that we should consider the use of the gun and what its effect is going to be 
and what we face along that line. 

MR. R. "A. BROWN (Missouri): The Missouri situation is analogous to some 
others. I would like to suggest one question which I am very much interested 
in and which has not been presented to this particular gathering. 

As a Missourian living on the Missouri River and faced with both the Dick 
Sloan Plan and the M.V.A., I am very much interested in certain aspects of 
land use connected with that and also with more important economic questions 
which are not mentioned and which probably should not be brought up here 
unless a controversial subject is to come up. The only question I have to ask, 
and it is one that does not appear in print, is if either the M.V.A. plan or the 

- Dick Sloan Plan is to be put into operation and we are to have a deep channel
in the upper Missouri River for the purpose of providing navigation, are railroads
to be taxed so that they will furnish competition to themselves and be ultimately
destroyed or pauperized when, in my opinion, the economy of the country is tied
up intimately with the railroads. I don't mind asking the question. I don't mind
admitting before somebody takes it out, I am an attorney and I represent rail­
roads. I am also on the Missouri Commission and my sole interest is in seeing
that the question is aired. I think the people of the country should realize that
if we are to tax the railroads to destroy them, at least it should be discussed. I
don't come here as a lobbyist for any railroad and I don't want anybody to say
I do.

CHAIRMAN BODE: That brings up a very important question surely, and one that
I would not be in any position to comment on one way or the other, but I think
Mr: Brown's intent is to bring forth any comment or idea that anybody_ else may
have on the quest.ion. Is that right, Mr. Brown 1

MR. BROWN: That is correct, sir. 
CHAIRMAN BODE: So if anyone has any viewpoints they would like to express 

or any discussion they would like to offer, we will be glad to hear it. 
Apparently, Mr. Brown, they are all a little timid of the question. Do you 

have any additional thoughts of your own f 
MR. BROWN: I have a number of thoughts but this isn't the place for me to 

e:iq_>ress _them, sir. _ They would be out of place. 



124 ELEVENTH NORTH AMERICAN WILDLIFE CONFERENCE 

INCREASED HUNTING PRESSURE AND HUMAN WELFARE 

COLONEL FRANCIS w. PARKER, JR. 
President, National Rifle Assoc·iation, Washington, D. C. 

The National Rifle Association is deeply interested in conservation, 
especially the conservation of the hunter and the gun lover. 

We have heard throughout these meetings many discussions· about 
the demands to be made on game, emphasized throughout this after­
noon's meeting by the word ''pressure.'' You have heard figures 
pointing toward at least a 50 per cent increase in the number of men 
who want to get out in the field. These are no exaggeration-a con­
servatively estimated 26 million licensed hunters and fishermen, 13 
million licensed hunters. Not so long ago, one of our outstanding 
N.R.A. members made an actual survey of a redeployment center 
which he commanded, and from a group of some five thousand veteran 
Marines back from the Pacific :fighting, he found 73 per cent of them 
indicated a keen desire to hunt birds and other game; 83 per cent said 
they wanted to get into some form of organized competitive shooting. 
Your emphasis on the word ''pressure'' is borne out by these figures 
for this is a representative group, I would say, although we must ad­
mit that their interests may well go astray under the pressure of 
normal business pursuits. 

Nevertheless, the trend for which you are planning is characteristic 
of every war. Popularity of the outdoor sports jumped tremendously 
after the First World War. We can expect the same this time. But 
in these figures just cited, there is considerable consolation in the fact 
that the percentage is higher among those who want to take up some 
form of organized competitive shooting over those who will be going 
afield with the gun. I· say consolation because there is considerable 
hope in practice and familiarity wit4 the gun as a deterrent to gun 
accidents, which I take it, is our main consideration in the topic as­
signed, regarding human welfare. 

This practice and familiarity, we believe, is the answer to the safety 
problem. Here is where the conservation of the hunter comes in. I 
am not going to take much of your time here in pointing out the acci­
dents we can expect as the number of hunters increases. The average, 
under present circumstances, is quite likely to remain at the present 
level; that is, unless some educational program is devised which will 
reach the millions of casual hunters. 

In a few minutes, we would like 'to present a movie on :firearms 
-safety education which will, we hope, be a partial answer to this edu­
cational program. The story of safety with guns is portrayed there in
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picture and in narration. More specifically, however, than any movie 
can ever hope to do, we must get the actual practice with the gun. 
The most concentrated practice, of course, can be obtained in organ­
ized competitive shooting, but the National Rifle Association realizes 
the fact that this, by no means, will reach the casual class. The rifle 
clubs, skeet and trap clubs can serve as a training center, however. A 
concentrated program, backed up with publicity, might well be put on 
each fall before the hunting season to encourage these casuals to 
practice sighting their guns and receive expert instruction in handling 
them. I believe this is a most important function by way of public 
service for every club. 

So far as the 22 hundred senior clubs of the National Rifle Associa­
tion are concerned, we can pledge their cooperation. The success of 
the program, however, depends on publicity from all angles--outdoor 
writers, conservation groups and conservation departments in encour­
aging prospective hunters to make use of these opportunities. It is 
unfortunate that such practice cannot be required before a hunting 
license is approved. Such requirements are characteristic of the State 
Departments of Vehicles when they issue drivers' permits. It is only 
logical that some day we come to the same thing in the hunting field, 
but perhaps at the moment that is too idealistic. 

There is another form of education which can be undertaken by 
conservation departments and I would like to cite o/OU the example 
of a program carried out in the State of Michigan. Progressive-think­
ing state officials have arranged for a comprehensive firearms train­
ing program for their own conservation officers, including many hours 
given over entirely to the· problems of junior shooting. These officers 
are now equipped to teach the lessons of safety, to improve the breed 
of hunters who go into the woods and fields of Michigan. It is planned 
that eac� of these conservation officers will each y.ear teach safety and 
basic small arms instruction to at least one hundred youngsters .be­
tween the ages of 14 and 17. By simple arithmetic, you can see that 
as this program expands over a P.eriod of years, a good part of Michi­
gan's .firearms education problem will be solved. 

We must face these facts, gentlemen, in any consideration of the 
human welfare angle. While in comparison with other sports, fire­
arms show a very creditable record, so far as accidents are concerned. 
Nevertheless, in a sample year of 1940, there were about 2,400 deaths 
from firearms. These 2,400 deaths make up part of an over-all total 
of nearly 100,000 fatalities in the United States during that year 
which were termed accidental. On the basis of all the accident claims 
filed with the accident insurance companies in 1940, baseball was re­
sponsible for four times as many accidents as hu,riting. Winter sports 
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. --sledding, tobogganing, skiing, and ice skating-caused three times 
as many acidents as hunting. Golf was responsible for three times as 
many as hunting, but this is beside the point. If there were 8 million 
licensed hunters in 1940 and we can expect 13 million in 1946, 
then there might well be a forecast of better than 3,000 fatalities in 
1946. The number of hunters afield may increase this figure dis­
proportionately. Therefore, it behooves us to consider seriously means 
of prevention. 

I am sure you here need little introduction into the steps taken by 
the National Rifle Association to prevent firearms accidents and pre­
serve the game for the gun lovers, nor do you need proof of our major 
efforts along this line and the certain success which has been attached 
to these efforts. Conserving the hunter we· believe to be our responsi­
bility toward the conservation question .. We assure you you· can de­
pend on our cooperation. At the same time, we would like the co­
operation of all you leaders represented here. I said earlier that the 
movie you will see is one part of our educational program. The facili­
ties and expert instruction of our membership is another important 
phase, but it takes a direction of thought on your part in order to 
bring the prospective hunter to a realization of his responsibility. 
That education will work in developing gun safety habits is proved 
by the safety record of our junior division. In 20 y�ars, we have 
taught more than a million and a half American youngsters to shoot. 
We have never had an accident in the course of this organized shoot­
ing and, so far as we have been able to ascertain from surveys, none 
of these youngsters have been involved in a firearms accident any­
where. 

You may feel that the National Rifle Association is speaking with 
some authority on only rifles and pistols. If that is your thought, I 
might state here pa,renthetically that the actual figures show shot guns 
year after year cause from 65 to 85 thousand of all gun accidents. 
But we are interested in all types of firearms. While we do not have 
the actual physical contact with tl).e many specific shotgun users, we 
believe that the same safety rules apply to all. That is why we have 
taken pains in thjs movie to include -five basic principles which apply 
to all guns-(1) Point the Muzzle in a Safe Direction; (2) Is That 
Gun Loaded! (3) Be Sure of Your Target; (4) Be Sure of Your 
Backstop; (5) Know Your Gun and Ammunition. And, incidentally, 
these five cardinal principles, at the risk of oversimplification, never­
theless are well to tie to. They are presented in this movie you are 
about to see-each of the five points in cartoons which will be dupli­
cated in posters soon, we hope, to be made available for posting in 
the hunting fields. This movie and the posters and the literature is 
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all a part of a new program we have instituted since our staff men 
came back from the war and got on the job. 

At the present time, means and methods of distribution have not 
been worked out fully, but you can be sure they will be publicized 
within the course of a few months so that all of you here who are 
interested can make use of them before the hunting season comes 
around. 

Safety is usually a function of experience. Men familiar with 
firearms do not have many· accidents. Hence the nec.essity if we are to 
avoid accidents, of making it easy for the right kind of people to 
have access to and practice with all kinds of guns. That is why the 
National Rifle Association has strenuously opposed at all times the 
registration and licensing· of firearms. Experience in other countries 
has proved that when :firearms are licensed and registered, that is the 
first step toward confiscation, and even if confiscation does not imme­
diately follow, it tends to decrease knowledge of firearms, experience 
with :firearms and as a result invites accident and danger. 

We know what happened in France. When the German army in­
vaded France, the first thing they did was to get out the registration 
records and the next thing they did was to go to the house of each 
individual who had a registered gun and take it away from him. FoT­
lowing registration, the next step is confiscation because registration 
gives no right to use or own. In that respect, it is totally different 
from automobile registration. If the sportsmen of this country ever 
stand for registration, they may be assured that the first thing that 
will happen as the use of firearms is discouraged will be an increase 
in accidents, and the second thing will be confiscation in those areas 
where it is desired to change the fabric of our Government. Interest­
ingly enough, the Communist party, especially in California, has gone 
on record as favoring registration and other anti-gun laws. Obviously 
they have a reason ! 

Without taking more of your time and since the educational pro­
gram we have in mind is pretty well summed up in the movie, I should 
like now to present this to you. 
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LEGISLATION AND MODERN WILDLIFE. DEMANDS 

CARL D. SHOEMAKER 

Secretary, Special Committee of the United State11 Senate on the CoMervation of 
Wildlife Be11011,rces, '. Washington, D. C. 

Most of us have an appreciation of the wildlife round about us. 
How many of us, however, realize that it is one of the great financial 
assets of our country and that it has a capitalized value of 14 billion 
dollars T Waterfowl, fur bearers, big-game animals, commercial and 
game fisheries are the only wildlife species taken into consideration 
in this capitalization. If we add other forms of wildlife and their 
benefits to mankind, such as the control features of insectivorous 
birds, the Fish and Wildlife Service places a capitalized value of this 
resource at 140 billion dollars. This is greatly in excess of the prewar 
national income. 

How are we taking care of this vastly important asset T Who is 
looking after it? And what kind of a job is being done f 

For the purpose of this discussion we shall limit wildlife to those 
species which are desirable from the point of view of the sportsman. 

Over wildlife we have a multiplicity of agencies exercising some 
form of jurisdiction or management. Except for waterfowl, the states 
have supreme jurisdiction over the fish and game within their borders. 
A long line of court decisions favors this conclusion. Yet it is chal­
lenged from time to time and efforts are made to override it . 

Federal agencies which han jurisdiction over various types of 
land have at times undertaken to manage the wildlife on those lands. 
The conflict between the Forest Service and the states, and the Graz­
ing Service and the states are instances in point. 

In continental United States we have just under two billion acres 
of land and water. About 25 per cent of this is under some federal 
control, as follows : 

Forest Service lands --------------------------------------------------- 158,000,000 acres 
National Park Service lands -------------------------------------- 15,-094,000. acres 
Grazing Service lands ---------------------------------------------- 145,777,000 acres 
Indian Service lands _______________ c ___________________ _:.______________ 56,000,000 acres 
Fish and Wildlife Service lands ------------------------------ 9,750,000 acres 

Total ------------------------- ---------------------------------------- 384,621,000 acres 

Let us take up ,the Forest Service situation first. Within these 
fprests we find 90,000 miles of fishing streams and 1,400,000 acres of 
lakes and ponds. Thirty-four per cent of the big-game population of 
the country have their home on these lands. In the Western States 
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70 per cent of these animals live in them. It is easy to understand the 
extreme interest that the For.est Service takes in this wildlife. As a 
landlord it has the same interest that the farmer has in the game on 
his farm. From this interest to the assumption of jurisdiction over 
the game is a step that is fraught with many difficulties, and, while 
it has been attempted in several instances, it has always resulted in 
some kind of a cooperative arrangement for the management Qf wild­
life. 

The Park Service, while it houses only 1 per cent of our big-game 
animals, exercises complete jurisdiction over them. Hunting is banned 
on park areas, although fishing is permitted. 

The Grazing Service, comparatively young as a federal agency, 
started off with wordy battles over game on the range. While it has 
calme.d down, it is not completely settled into a policy, although much 
headway has been made through cooperation which is more thari. one-· 
sided. Only 5.6 per cent of our big-game animals find their home on 
the lands under the Grazing Service. 

Indian Service lands are in a class by themselves. These lands are 
set aside as reservations for the tribes and over them there exists a 
benevolent protectorate which goes to all kinds of management and 
use. Only 0.8 per cent of our game animals live on these reservations. 

Fish and Wildlife Service lands take care of 0.9 per cent of our 
big-game animals and offer little trouble to the states. 

Jurisdiction over waterfowl rests with the Federal Government by 
virtue of the treaty with Great Britain. There has been general ac­
ceptance of this move to protect ducks, geese, and other migrants by 
means of the treaty. It is not conceivable that any such arrange­
ment can be invoked to give other federal agencies control of our other 
species of wildlife. 

Thus it is seen that there are only two sources of real conflict over 
the management of wildlife. Because of the vast domain under their 
jurisdiction the Forest Service and the Grazing Service-which to­
gether control over 300,000,000 acres of land in continental United 
States-loom at times as challengers to the. management of our game 
resources. With better state game management this seems now to-be a 
matter of cooperation. Game on the western range has increased by 
over three hundred per cent in twenty odd years. This takes more 
food from the range; The sheep and cattlemen feel that too much of 
it is taken for game and that not enough of it exists for livestock. 
Actually there should not be any great conflict between the two, ex­
cept where there are too many of either for the particular kind of 
food available on the range. 

Buried in the hearings on the Agriculture Appropriation Bill, L. F. 



130 ELEVENTH NORTH AMERICAN WILDLIFE CONFERENCE 

Watts, Chief of the Forest Service, just 6 weeks ago made a state­
ment which reflects the sincere and honest viewpoint of his agency. 
It is worthy of repeating here. He said: 

'' Closely related to recreation is the work in wildlife management. 
As you know, the greater part of our big game-particularly in the 
West-spends at least part of the year on the national forests. Wild­
life is a major resource on the national forests, but it can easily com­
pete with other equally important uses. On the one hand we want to 
have all of the wildlife we properly can on the national forests. On 
the other we must not permi,t wildlife numbers to reach the point 
where they are destructive to the forest, where they are liable to ex­
cessive death loss due to short winter food supply, or where they 
compete unduly with grazing of cattle and sheep. The problem boils 
down to the fact that wildlife, like any kind of animal, requires man­
agsment if it is to be kept in balance with its own food supply and 
with other uses of the forest." 

The wildlife carrying capacity of any area depends upon the avail­
able food supply. Too much game means too little food and results 
in starvation and death to the species involved. This becomes a matter 
of management. If the states do not see these problems then the 
federal agencies on whose lands they exist want to take a hand, either 
directly or by suggesting cooperation. 

These are academic problems now. Over the years there has grown 
up a fine sense of responsibility in state management and the future 
should hold little trouble from this source. 

There are other problems, however, which merit the attention of 
game managers and the sportsmen who furnish most of the needed 
revenues to carry on state wildlife work. 

The American people, faced with a situation, too frequently say 
that there ought to be a law "agin" it. They beseech their state legis­
lators or their Senators and Representatives in Congress for relief. 
Bills are drawn and referred to Committees. If there is need for the 
legislation, or the pressure is heayy enough, hearings are held, after 
which the Committee may report the bill or hold it back. If reported, 
it goes to the Calendar where it may or may not be passed. During 
the present Congress 180 bills were introduced from January 3, 1945 
to January 21, 1946, which affected land, water, forests or wildlife. 
Only 28 of them have had any action taken. Less than 10 of them 
have become the law of the land. 

For convenience in classification, I have made 11 categories of sub­
ject matter. 

Two bills concerning the taxation of conservation lands have been. 
introduced-one in the Senate, one in the House. 
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Three bills having to do with firearms, their registration and regu­
lation, have found their way into the legislative hopper-two in the 
Senate and one in the House. 

Covering various aspects of fish, game and wildlife, 40 bills have 
found their way to Congressional Committees-7 of them in the Sen­
ate, 33 in the House. 

Irrigation and reclamation accounts for 17 bills-7 in the Senate, 
10 in the House. 

Into the Senate went 8 bills relating to forests, while 10 more were 
introduced in the House. 

A national policy for natural resources accounts for three bills­
two in the Senate, one in the House. 

Interest in national parks, monuments and historic sites is shown in 
12 bills in the Senate and 22 in the House. 

Matters affecting public lands and federal real estate account for 
two bills in the Senate and seven in the House. 

Rivers, harbors and flood control matters show up in 5 bills in the 
Senate and 35 in the House. 
· Soil conservation affairs account for one bill in the Senate and three
in the House.

Water pollution has had its inning in this Congress through five 
bills in the Senate and five in the House. It is probable that the 
Rivers and Harbors Committee will report on this subject this week 
as it held an executive session yesterday to consider the extensive 
hearings held on these bills last November. 

Most of these bills have been introduced because of the demands 
made upon Congress by pressure groups, either local or national, or­
ganizations, or individuals. 

In the brief span of the time allotted for this paper it will not be 
possible to analyze fully any of these bills. I do want, however, to 
make some general statements about the underlying effects of some 
of them. 

Let us take up briefly those bills which provide for river valley 
authorities. No matter on which side of this fence you may b� 
whether you are for or against such authorities-you must recognize 
that the state's right to manage the wildlife within the scope of the 
authority will be narrowed and limited. The life of the individual, 
himself, who lives under the authority will be regulated to some ex­
tent. There are bilk for a Missouri, a Columbia, an Arkansas, a 
Munkingum, and a Savannah Valley Authority. And there is still 
another which blankets all of the nine major watersheds of this coun­
try under as many valley authorities. At this time, with the present 
ooll].pleiion and feeling of the Congr.ess,. it does. not appear that these 
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authority bills will be favorably reported. Yet there are powerful in­
fluences in each section of the country backing these proposals and, 
while for the moment they seem to be sidetracked, conditions may 
change and the feeling in Copgress might be reversed. If these bills 
should later have a chance of passage, state wildlife administrators 
should insist that adequate language be inserted to protect the right 
of the state in its jurisdiction over fish and game in the areas covered 
by these valley authority proposals. 

At long last the efforts of those groups-particularly the Izaak 
Walton League-favoring the control and elimination of pollution 
within our waters seem to be reaching a head. There was a time a 
few years ago when there were two schools of thought on this vitally 
important matter. All agreed that pollution should be controlled, 
but. one group favored state and local control while the· other group 
wanted federal control. Today most all groups want pure waters, 
most of them feel that it is a federal responsibility; and the only di­
vergence is the degree of control and enforcement provisions. The 
Mundt-Myers bill and the Spence-Barkley bill offer two roads for 
control. The former imposes enforcement provisions while the latter 
becomes an administrative project. The proponents of both agree that 
pollution has become a national menace, a stench and a disgrace to 
our citizenship. Whatever bill is reported will be a long legislative 
step forward and if passed will be a start on the program to clean 
up and purify our waters. 

A group of bills has been introduced which go to the very roots 
of state control over its aquatic resources. In the House some twenty­
odd bills have been introduced to quiet the title of the states to the 
land beneath their navigable waters. One of these is H. J. Res. 225, 
introduced by Congressman Hatton Sumners, of Texas. It was favor­
ably reported in and passed the House nearly six months ago. The 
background of this bill is an interesting legislative study. 

Up to 1937 no one ever questioned that the state owned the land 
under · its waters. The coastal states owned out to the 3-mile limit 
beyond shore line. The states granted deeds to these lands and thou­
sands of landlords base their ownership upon deeds which run to 
some point or line in the water. The Supreme Court in a number 
of decisions has held this conclusion. 

In 1937 Senator Nye introduced resolutions in which this long set­
tled rule of property was challenged. It was claimed that the United 
States owned these lands and the deposits under and within them. 
The Interior Department reversed its age-old policy and threatened 
to assert proprietorship over them. The resolutions failed of passage 
but a cloud settled over these submerged lands. Last spring Attorney 
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General Biddle started suit against the State of California to deter­
mine the question. If the Federal Government should prevail, Cali­
fornia, Texas, Louisiana and Mississippi would lose control over these 
lands and the Interior Department would obtain the right to lease or 
dispose of them. And if this claim should be substantiated, why not 
take all the land under all of the navigable· waters of all the states 1 
The Committee in its report stated-: "Nor is there any more basis 
for claiming oil than for claiming coal, iron, or oysters, or shrimp 1 '' 
And, I might add, if oysters and shrimp, why not all fisheries Y This 
situation has within it graver danger for the states than any other. 

The Sumners Resolution is pending in the Judiciary Committee of 
the Senate, of which Senator McCarran is chairman. He has a some­
what similar resolution pending in the same committee. 

There are, as I have already reported, 40 bills affecting fish and 
game. Some of these seek to alter the waterfowl regulations, others to 
amend the Coordination Act of 1934. The latest Robertson bill (H. R. 
4503) is an honest effort to give substance to the old Act. Amend­
ments have been agreed to, which should insure its passage. 

'fhe bill to make maintenance a project under the Pittman-Robert­
son Act should be passed. It would carry out the original thought 
back of this excellent legislation. Congressman Robertson introduced 
it, and it is refer-red to as H. R. 3821. 

Bills to pay damage for waterfowl depredations to farm crops out 
of refuge money are unwise and very likely are so regarded by the 
Congress. 

At least four separate approaches have been made to abolish the 
Jackson Hole Monument. There does not seem to be any unanimity 
on how to bring this about, and for the time being this legislation 
seems to be pigeonholed. 

In this rather sketchy review of legislation, I have tried to point 
out some of the danger signs. In direct legislation affecting wildlife 
there is little to worry about. There the issue is clean-cut and stands 
or falls on its own merits. 

It is in other legislation where wildlife is an incident that the pit­
falls lie; In legislation with public lands, forests, minerals, reclama­
tion, flood control, and navigation, wildlife only gets consideration if 
and when conservationists and wildlife administrators are able to im­
press upon the Committee the extreme need for such consideration. 
This is not because Congress is hostile or opposed. It is because, in 
the major problem involved in the proposed legislation, the wildlife 
concern is momentarily lost sight of. To me it would seem that we 
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must try to get these wildlife considerations written in when the bill 
itself is being drawn. I suggest that the state wildlife authorities 
study some basic legislative needs-a section that can be inserted in 
these bills as they are being drawn, or before they are reported-so 
that future legislation will safeguard wildlife, its habitat, and its ad­
ministration by the responsible state agencies. 

I do not want to close without saying a word or two about the 
excellent work· that is being done by the Soil Conservation Service. 
Here is a very youthful federal agency which is dealing directly 
with the farmer on private farmlands. 

Fifty-seven per cent of all game is found on privately- or state­
owned lands. Soil Conservation works on the farm, improving the 
soil, and its uses, making better and larger crops for the farmer. In 
doing this soil conservation improves likewise the habitat for wildlife. 
In this respect this Service is and will contnue to be of vast benefit 
to wildlife crops. 

The Wildlife Division of the Forest Service is coping with the 
problems of 34 per cent of big-game animals on the national forests. 
Its funds are inadequate for this purpose. They should be increased. 
The appropriation bill is now in the Senate Committee where an 
amendment should be offered to give this agency sufficient funds to 
carry out its difficult problem. 

A federal aid to state fishery projects should be introduced and 
passed. This should be similar in form to the Pittman-Robertson Act 
for game. 

A - bill to provide a plan for wildlife extension service so that the 
Fish and Wildlife Service can do s:1;1pplemental work with farmers in 
increasing habitat for wildlife should be introduced. 

Bills for these purposes have heretofore been introduced but due 
to war pressure were not considered. With the war at an end, we 
should now press our claims for consideration. 

These are just a few of the things that occur to me as I study the 
subject assigned me for this talk. 

It can all be summed up in a very few words-wildlife administra­
tion must go to the Congress and state legislatures to obtain its basic 
laws. Conservationists must be united or their efforts will fail. If 
groups are divided, if they are at loggerheads over needed proposals, 
if they spend most of their time fighting each other, then how can a 
Senator or a member of the House know which course to follow. 
'fhere is need for a clearing house-for more understanding, and for 
more shoulders pushing on the same ·wheel in the same direction. 
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DISCUSSION 

MRS. REED CARY (Pennsylvania) : I want to ask Mr. Shoemaker whether, be­
cause the Parker River Refuge Bill has been now released for voting, there is 
any hope of killing the bill. 

MR. SHOEMAKER: Well, the bill is on the calendar, on the unanimous consent 
calendar of the House. An effort is being made by its proponents to have the 
Rules Committee give it a rule for consideration, and if this is obtained the bill 
then goes on the regular calendar and there may be passed by a majority vote 
of those present. If it passes the House, it will go to the Senate and be referred 
to the Committee. I doubt very much whether it will ever come out of Committee 
in. the Senate. I am just giving you my reaction. 

MR. HOWARD ZAHNISER (Washington, D. C.): It occurred to me when Carl 
was giving us the statistics on the game animals that are in the various federal 
lands, it would be interesting to note that although the Fish and Wildlife Service 
refuges and the national parks have the small percentage of the game animals in 
the country as a whole, if you limit the consideration to those animals that are 
very rare or threatened with extinction, then you will find that a very large 
majority of those animals are on these areas. I just thought that would be an 
interesting thing to point out, that the importance to us is preservation of rare 
species of these areas is far in excess of their per capita of taking care of the 
total big game populations. 

CHAIRMAN BODE: I might report that the Executive Committee of the Interna­
tional Association of Game, Fish and Conservation Commissioners had a meeting 
this morning. They have had a special committee studying this problem of legisla­
tion and the very point that Mr. Shoemaker brought out of attempting to deter­
mine what is necessary to get attention for these things in the beginning was 
considered. They have taken certain steps to attempt to coordinate some of that 
work, so that all of the states will be better informed and so that they may take 
more united action. 

The thing that stood out in that meeting, I think, was this, that there is legis­
lation such as this House Bill 4503 and several other pieces of legislation that 
will not await a meeting of the International in the fall and the biggest need there 
seems to be to have the Congressmen understand what the people back there want 
on several of these pieces of legislation. I think very often we sit back and we 
blame our Congressmen and we cuss legislation after it is passed, but we haven't 
done very much to express ourselves on it. I think that was one of the biggest 
needs that we felt come out of that meeting this morning. 

EDITOR'S NOTE: A S11,mmarization of the Conference was presented under the 
direction of the Wildlife Society by Dr. Rudolf Bennitt at the close of this ses­
sion, but since it also includes the tecnnical papers i.t will appear on page 511. 
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SPECIAL ANNOUNCEMENT 

MR. SETH GORDON : I have been asked to read an announcement. 
There was a committee 4irected to prepare this yesterday. I am 
going to read it to you at this time. I am sure it ·will be of intense 
interest to everyone of you here and to all wildlife workers through­
out the country. 

"At a meeting at the Hotel Pennsylvania, New York City, the 
Board of Trustees of the American Wildlife Institute unanimously 
voted to merge its public activities with a new organization to be
known as the Wildlife Management Institute. · 

'' It was announced that Dr. Ira N. Gabrielson, retiring Director. of 
the U. S. Fish and Wildlife Service, will become president of the 
Wildlife Management Institute. This new Institute will absorb all 
present activities of the .American Wildlife Institute, and in addi­
tion will set up a complete service and research organization better to 
correlate and advance the activities of cooperating agencies in the 
field of wildlife restoration and conservation. The new Institute will 
sponsor the annual North American Wildlife Conference. 

'' A Foundation has been formed to be headed by Frederic C. Wal­
cott, now President of the American Wildlife Institute. The purpose 
of this Foundation is to render moral support and financial assistance 
to wildlife restoration and conservation in much the same manner as 
existing foundations are advancing the cause of public health and 
education. 

'' This evolutionary step will assure to the conservation movement 
the continued service and leadership of both Doctor Gabrielson and 
Senator Walcott. 

'' As soon as Doctor Gabrielson is released from his government 
responsibilities he will begin active work on a program and organiza­
tion for the new Wildlife Management Institute." 

PRESIDENT WALCOTT: I have no intention of enlarging upon this 
announcement. I helped draft it. I am enthusiastic about its possi­
bilities. I think it will put conservation of our renewable natural 
resources on a much broader base. While we are not ready to answer 
detailed questions, because we do not have the plan perfected, this · 
organization will be effected as quickly as possible and you will get 
the details as the program develops. I am enthusiastic about it my­
self, and I am perfectly confident that as the result of this action 
conservation will be on a much broader base and be very much more 
efficient. 



ACKNOWLEDGMENT OF APPRECIATION 137 

ACKNOWLEDGMENT OF APPRECIATION 

CHAmMAN BoDE: Now, as we come to the close, I think it is fitting 
that we call on Mr. Gutermuth, the Secretary of the American Wild­
life Institute, to officially close our Conference. 

SECRETARY GUTERMUTH: Friends, in closing I think it appropriate 
to refer back to one of the papers in the opening session and here, 
again, I quote the old man of the Ozark Mountains, Mr. Stephens. I 
believe the title of his paper was, "Where Are We and What Time 
Is itT" Well, it is time to adjourn the Eleventh North American 
Wildlife Conference and in so doing, I hope that you will bear with 
me long enough to express the sincere appreciation of the Institute 
and my personal thanks to all of those who cooperated in making this 
one of the largest and most successful Conferences to be held to date, 

I believe that the banquet last evening was. with the possible ex­
ception of the Conference in 1936, which was called by the President 
of the United States, the largest annual dinner ever held. We do not 
have comparative figures on the 1936 conference because there was 
such a jam in Washington that they couldn't even tell how many 
people were there, so they don't have an official record of those in 
attendance that year, but this one came near breaking a record last 
evening. 

I want to thank the Wildlife Society. I wish time would permit me 
to elaborate. I am going to pay a special tribute to Dr. Edward fl. 
Graham, of the Soil Conservation Service, who acted as the Program 
Chairman of the Technical Sessions of this Conference. He did a 
marvelous job. Without his cooperation we never could have had a 
successful conference. At the same time, this expression of apprecia­
tion is passed on to all those along the line, to the officers of the Wild­
life Society and the chairmen of the different sessions, the members 
of the Conference Program Committee and the Special Ladies Com­
mittee, to Lowell Thomas, Carl Shoemaker and the others who con­
tributed to the success of the banquet program. 

Mr. Bode has thanked Dr. Rudolf Bennitt, but, again, I want to say 
thanks, Doc, we know we wished a tough job on you and you came 
through in excellent fashion. 

We had the Outdoor Writers Association with us again this year, 
and we are pleased that they see fit to hold their annual meetings in 
conjunction with this North American Wildlife Conference. It is 
an excellent idea. It brings these two important segments together. 
We are working hand in hand for the same purpose and we are glad 
to have them with us. We hope that they will continue to meet with 
us each year. 
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Dr. Bennitt said ( or inferred) that following precedent it was a 
mistake to summarize a conference because there might not be one 
next year, but I can assure y,ou that there will be. It will be bigger 
and better than ever. 

In closing, let me thank the New York Zoological Society for its 
splendid cooperation, the displays and the motion pictures ; the Hotel 
Pennsylvania who during this critical period, in my opinion, did a 
marvelous job. It is true that we disappointed a lot of people, but 
the hotels have had a tough row to hoe and I think the Pennsylvania 
came through splendidly with all we dare expect. 

Thanks to the New York State Conservation Council, to all the 
state agencies and the federal agencies. Now then don't forget to­
morrow morning at nine-thirty, although this is the official closing 
of the Conference, we still have one joy ahead of us-that is a trip to 
see that conservation demonstrational area at the New York Zoologi­
cal Gardens. 

Thanks very much for coming. I hope you feel well repaid. 
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ROBERT F. PERRY 
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A review of the history of the pheasant in New York following in­
itial stockings during the latter part of the last century shows that it 
gradually �pread, stimulated by liberated stock until during the 1920's 
pheasants could be found over most of the better farming· territory 
of the State. Using the recorded take each year since the collection 
of these data was begun in 1919, a rather steady increase through 1927 
was shown. In 1928 the take fell off sharply, after which there was a 
period of gradual increase until 1935. A season of scarcity occurred 
in 1936, followed again by a· period of increase through 1938 when 
the take reached an all-time high. The trend for 1939, 1940 and 1941 
was gradually downward, and since 1941 the downward trend has 
been sufficiently severe to be classed as a '' crash decline. '' The situa­

, tion had become sufficiently acute in 1944 · that the open season was 
shortened and the bag limit reduced. 

Just how far down the scale the population had dropped by this 
time was no.t clear. It was evident, however, that pheasants had al­
most entirely disappeared from extensive areas, particularly in· the 
hill country and· many of the narrow valleys which used to produce 
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satisfactory hunting populations, while populations in the best parts 
of the range comprised only a fraction of their former numbers and 
even here tended to be somewhat spotty. 

It is of the utmost importance to realize that the best range in this 
State is probably of low quality compared to that found in the corn 
belt of the Middle West. Apparently the soil, the climate, the flatness 
of the terrain, and the agricultural practices of that region are well 
adapted to pheasant needs. New York, on the other hand, is primarily 
hilly. Even its best range is largely devoted to general farming or 
fruit growing. Therefore, to hope for pheasant populations in New 
York comparable to those of the Midwest is wishful thinking. 

Following the restricted season in 1944, it was imperative that some 
action be taken. Increased effort was first directed toward appraising 
the degree of overwinter survival. Then the 1945 Legislature gave 
the Conservation Commissioner the responsibility for declaring the 
open season last fall on the basis of direct knowledge of ·conditions at 
the end of the breeding and rearing season. This necessitated setting 
up a system of inventory to get the required data. 

Pheasant survival during the winter 1944-45.-Winter weather is 
generally believed to have a direct bearing on the abundance of many 
wildlife species, especially ground feeders such as the pheasant. Two 
of the more important factors in winter weather affecting such spe­
cies are temperature and amount of snow. Low temperatures result 
in a greater expenditure of energy to maintain body heat, while deep 
snow reduces the availability of food: Over the years, however, nu­
merous field investigations have been made in New York in localities 
where starvation conditions were reported to prevail. The :findings 
of these investigations were negative and, almost without exception, 
showed that birds reported to be suffering from lack of food actually 
were in good physical condition. Nevertheless, the low status of the 
pheasant population in 1944 warranted further study. 

During the winter of 1944-45 weather of unprecedented severity 
was experienced throughout the central and western New York pheas­
ant range. The U. S. Weather Bureau reported an average December 
snowfall for the State of 182 per cent of the monthly normal and 
stated that this amount had been exceeded but twice since 1890. 
Similarly the total snowfall for the month of January (29.2 inches) 
had been exceeded only twice since 1890. Weather Bureau reports 
also indicated that temperatures throughout the storm period were 
generally subnormal, especially as regards the month of January 
which was the coldest January since 1920 and the fourth coldest on 
record. Weather conditions moderated, however, after the first week 
in February and by February 16 snows had melted in many places 
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suffi.�iently to expose the ground, marking an end of the critical na­
ture of the situation for pheasants. By the last week of February 
pheasant concentrations had completely dispersed. 

Throughout the winter as close a check as possible was kept on the 
effect of the severe weather on pheasant survival. .An airplane was 
used on several occasions to observe flocks in areas which were in­
accessible because of snow-blocked roads. The majority of the work, 
however, was done by car and on foot. No evidence of seriously in­
creased losses as a result of this unusual winter season was noted. 
This conclusion was further corroborated by the examination of a 
series of pheasants collected under as seemingly critical circumstances 
as could be found. ,, .Although several of them appeared to be in poor 
condition only one showed any signs of starvation. These data, there­
fore, substantiate previous indications that winter pheasant mortality 
is not excessive over the primary range of the species in New York. 

Inventory of pheasant abundance during 1945 breeding and rear­
ing season.-The need for an inventory of pheasant abundance with 
respect to the fall of 1945 has been pointed out. To furnish as com­
plete a picture as possible, work was begun during the spring and 
continued throughout the breeding and rearing season. Inasmuch as 
pheasants are farm game, probably no available source of informa­
tion on a large scale is potentially more reliable than the observa­
tions of farmers who are abroad on their land at all seasons of the 
year. .A plan of procedure to organize a survey system incorporat­
ing this source of field information was therefore decided upon. 

Basic plan of operation.-New York's primary range lies in the 
Erie-Ontario Lake Plain and the Mohawk-Hudson River Valleys 
(Figure 1). It includes roughly one third of the State's total area 
of about 31 million acres. To survey such a large area some sampling 
method was required. .Accordingly, it was decided to carry out a 
series of questionnaire checks by mail, necessitating the building up 
of a mailing list of reputable landowners uniformly located through­
out the territory to be covered. 

Establishment of sample to be taken.-In general, land lying above 
1,000 feet in altitude in New York State is comparatively low in 
pheasant productivity. .A line roughly following the 1,000-foot con­
tour bordering the Erie-Ontario Plain and the Mohawk-Hudson Val­
leys was used to delimit the territory to be studied. 

To randomize the sample to be taken, a geometric grid was laid out 
over this area at an interval designed to constitute one intersection for 
each 5,000 acres. The calculated interval for this grid was 2.795 miles. 
The resultant pattern is illustrated in Figure 1. Because the average 
size of the farms proved to be 194.3 acres, the data obtained repre-
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sented nearly a four per cent sample of the total area. The grid was 
laid out on a. master map and transferred to county U.S.G.S. maps 
to facilitate handling. 

Organization of field observers.-To assist in locating the best quali­
fied observer at each point, the aid of the Farm Bureau was estab­
lished with the County Agents, who were asked to furnish names and 
addresses of qualified farmers living near the intersections of that 
·part of the grid falling within their respective counties. A mailing
list of 1,503 names was thus established constituting a sample cover­
age for approximately 7,500,000 acres of pheasant territory.

In a few instances the County Agents could not recommend names 
of reliable farmers living near the points where observers were de­
sired. In all these cases local game protectors were able to suggest 
names of cooperators. 

Spring survey.-The first questionnaire was designed to appraise 
the breeding population, to analyze differences in agricultural prac­
tice in various parts of the range, and to obtain information regard­
ing early nesting. It was mailed to the list of 1,503 observers on May. 
24. As of June 4, approximately 60 per cent of the questionnaire
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cards had been returned . .A list was compiled of the delinquent 40 
per cent and distributed to local game protectors over the survey 
area with instructions to contact each cooperator and to fill out the 
questionnaire form from information furnished by him . .As of June 
15 approximately 98 per cent of the cards had been retlµ'fled. 

The results of this survey proved that farmers could be organized 
into a force of primary field observers for the purpose of carrying 
out surveys of farm game conditions. Data obtained was in a form 
which would serve as a comparative basis on which to draw conclu­
sions from similar data obtained in subsequent years. 

Of particular interest are the indices of abundance and relative 
distribution of the birds reported. Using the figures received, the 
calculated breeding population for the area · surveyed was approxi­
mately 480,000. Similarly, the calculated number of crowing cocks 
was roughly 122,000 or one for each 2.9 hens. 

To obtain a picture of the relative distribution of the breeding 
population thus reported, these data have been plotted on a map 
(Figure 2). In analyzing the data for this presentation it was neces­
sary to reduce each report to an acreage basis. Each dot on the map, 
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therefore, represents a calculated abundance of one bird per 100 
acres for the entire block of 5,000 acres which each report represents. 
Calculated populations of 25 birds or more per 100 acres are shown 
as solid blocks. This map illustrates relatively high concentr.ations of 
breeders in parts of the Lake Plain section of the range, and relative 
scarcity of breeders in the Mohawk-Hudson Valleys. 

Plotting the location of the crowing cocks reported also revealed 
much heavier concentrations in the Lake Plain section than in other 
parts of the range. 

Early summer survey.-The early summer survey, timed to corre­
spond with the time of year when most farmers were completing their 
first cutting of hay and also with the height of the nesting season for 
pheasants, was mailed to the 1,503 observers on July 7. This survey 
was originally scheduled to be mailed a week earlier but was delayed 
because wet weather had interfered with normal farming activities. 
Continued wet weather resulted in less satisfactory. returns than 
would normally be expected. Nevertheless, 775 or approximately 51 
per cent of the observers had returned their completed reports by 
the deadline set for August 1. 

Again, maps plotted to show the relative distribution of the nests 
and broods reported indicated relatively heavy concentrations in parts 
of the Lake Plain region compared with conditions elsewhere over the 
range. The data also indicated that the crop of pheasants for 1945 
would be extremely small and that the major proportion of the crop 
would be confined largely to a part of the Lake Plain section of the 
State. 

Late summer survey.-On August 20 the third survey, designed to 
measure the relative abundance and distribution of the prehunting 
season pheasant population, was undertaken. In order for these data 
to be used in arriving at a decision as to the regulations to be 
declared for an open season, September 15 was set as the time when 
the analysis of the information reported would have to be completed. 
The same list of 1,503 observers was circularized with a return date 
set for August 27. As of September 1, 52 per cent of the reports 
had been received. To get as complete a picture as·possible, the names 
of the remaining 48 per cent were again distributed to the game pro­
tector force for personal contact with a deadline set for completion 
of the assignment as September 10. As of that date, 96 per cent of 
the reports were at hand. 

The results of this survey represented an appraisal of the pre­
hunting pheasant population. Based on the replies received, the cal­
culated number of young birds produced for the area surveyed was 
approximately 453,000. Adding to this the figure derived from the 
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spring survey for the breeding population gave a calculated total of 
roughly 932,000 or 12.4 birds per 100 acres. This indicated that the 
fall population was less than twice the number of breeders, whereas 
it has been shown by several students of the species (Errington, 1945; 
Randall, 1941) that in years of good productivity, it should be at 
least three times as great. Comparing 1945 with 1944, a majority of 
the reports stated that pheasants were less numerous this past fall. 
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Mapping the location of the broods reported (Figure 3) placed 
76.5 per cent in the Lake Plain section and only 23.5 per cent in the 
Mohawk-Hudson Valleys, while the extent of the pheasant territory 
surveyed is almost equally divided between these two sections. 

The total calculated population of cocks included approximately 
200,000 young birds plus a surviving proportion of some 100,000 
mature breeding males, or a total population for the survey area of 
roughly 300,000 cock pheasants. Furthermore, about 70 per cent of 
these were concentrated in the Lake Plain counties (Niagara, Erie, 
Orleans, Monroe, Livingston, Wayne, Ontario, Cayuga, Seneca, Os­
wego, and Onondaga). While the counties named comprise the major 
part of the Lake Plain pheasant range a very high proportion of the 
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pheasant population in these counties was concentrated in Niagara, 
Orleans, Monroe, and the north half of Erie, Livingston, and Seneca 
Counties. Abundance in the balance of the Lake Plain region was 
similar in general to that prevailing in the Mohawk-Hudson Valleys. 
That a· general decrease in abundance as compared with 1944 had 
occurred was further supported by the fact that approximately 66 
per cent of the observers throughout the whole area surveyed agreed 
on this point. 

This was the discouraging picture with which the Department was 
confronted at the time it was necessary to make a decision on the 
season for 1945. On the other hand, the sex ratio of the remaining 
population was such that a limited take of cock birds would not im­
pair the productivity of the flock. 

Furthermore, unlike grouse or woodcock, pheasants can be success­
fully propagated and released artificially in large numbers. 

Also, a vast number of clubs had, at their own great expense, reared 
thousands of birds for release in the expectation that they would have 
some opportunity to hunt them. 

As previously indicated, the survey had disclosed that in large sec­
tions of the State, where pheasants were particularly scarce, environ­
mental conditions are so unsuitable for pheasants that future hunt­
ing must rely on liberated birds rather than natural reproduction. 

These ·and a number of other factors of lesser importance were care­
fully weighed and the decision reached to continue the curtailed sea­
son and bag limit of 1944, namely 51h days with a limit of one cock 
bird per day and four per season. 

Discussion of limiting factors.---,The fact that pheasants are farm 
game is of prime importance in considering the "whys and where­
fores" of trends in pheasant abundance. Like any other crop, pheas-. 
ants are a product of the land and the degree of productivity gen­
erally can be expected to conform with the quality of the particular 
territory concerned. The most important factors controlling· th� 
quality of the environment are shelter, food, and weather. The whole 
structure rests on the soil which basically determines the vegetative 
cover (food and shelter), and on the climate. T.hese, to a large extent, 
condition the effect of the other £actors. 

Surveys and field observations have indicated that whatever forces 
that caused the sudden decline in, pheasant abundance since 1941 
have been operative principally during the spring and summer period. 
This fact has been particularly obvious in areas where appreciable 
breeding populations failed to produce expected numbers of young. 
Observations during this period for the past several years have shown 
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that unusually cold, wet weather has often been associated with such 
failures. 

In an attempt to illustrate the possibility of a correlation between 
these climatic factors and the degree of pheasant abundance observed 
a series of graphs (Figure 4) has been prepared from records of the 
U. S. Weather Bureau Station at Rochester, New York. This station 
was chosen because it is located in the heart of the best pheasant range 
of the State and it is believed that any correlation of weather with 
pheasant abundance at this point would be representative. These 
graphs have been prepared on the basis that birds in the wild are 
exposed to the elements at all times and might be adversely affected by 
:relatively short periods of particularly unfavorable weather, even 
though averages for the same period might show conditions to be gen­
erally favorable. 

This series of weather graphs covers the months of April, May, 
June and July ( or the nesting and brood period) for each year since 
1935. The upper graph for each year represents daily fluctuations 
in temperature. For comparison the long-term average monthly tem­
peratures have been plotted for each month and their mid-points con­
nected by a dotted line. The lower graph for each year illustrates the 
cumulative precipitation day by day for the period covered. The 
average cumulative precipitation for the same period is shown as a 
dash line. On the latter graph in both instances the starting point is 
the total precipitation for the winter months of D,ecember, January, 
February and March which had accumulated as of the first of April. 

In analyzing these graphs it is found that known seasons of poor 
pheasant hunting coincide to a marked degree with years which were 
abnormally cold and wet during the breeding and rearing season. 
This comparison is especially true of the precipitation graphs. By 
examination of the graphs since 1941 it appears quite possible that 
adverse weather during the spring and summer may have been to a 
large extent responsible for the recent "crash" in pheasant abun­
dance. The graphs for 1942 show that the daily accumulation of 
precipitation during April, May and June was extremely high, al­
though temperatures were above normal. In 1943 temperatures were 
far below normal during a large part of April and May, and, begin­
ning in the last half of April and extending through the rest of the 
season, precipitation was far above normal. · In 1944 daily tempera­
tures were erratic and, although there was a deficiency of 10 inches 
of precipitation at the beginning of the breeding season, the amount 
of rainfall had risen to normal by the middle of June. Actually, 
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therefore, an excess of about 10 inches of precipitation fell during 
this period of about two months which represents the height of the 
breeding and nesting season. In 1945 both temperature and precipi­
tation conditions were extremely adverse during the entire period. 

. 

In conclusion it seems probable that the present low abundance of 
pheasants is mainly the result of forces beyond the control of man. 
At the same time it is probable that these forces will again become 

• 
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more favorable in the next few years and result in a greater natural 
productivity of pheasants in New York State. On the other hand, it 
p.as become clear that New York has only a comparatively small area 
of even moderately good pheasant range. In view of this, the stocking 
of artificially propagated birds will play a paramount role in any 
program designed to maintain satisfactory hunting opportunity for 
this species. 
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DISCUSSION 

CHAIRMAN ALLEN: Mr. Perry's paper will be open for discussion now. 
I think we should put our finger on something here that is very important 

over the Midwest in particular. This paper indicates that the decline in pheasants 
has been due primarily to climatic factors, namely, precipitation and temperature, 
is that correctf 

MR. PERRY: That is right. 
CHAIRMAN ALLEN: And not to the fact that pheasants have been eaten by foxes 

or that they have been killed off by overhunting or that they have died from 
winter starvation, or that someone failed to propagate and turn loose breeding 
stock, but climatic factors. 

We would like to have some comment from other states. 
D&. CHARLES A. DAMBAC'H (Ohio): Just a little inft>rmation which may throw 

some light on the subject here. Last week we had a group over at the Ravenna 
Game Farm in Ohio. We were interested in finding out something about the time 
the pheasants laid their eggs and the period they were laying under game farm 
conditions. The game farmer showed us the figures. The thing that attracted my 
attention, however, was not so much the period during which pheasants laid their 
eggs as the weather conditions during that time. As I recall the figures, roughly, 
the birds began laying the latter part of April and continued well on into June. 
Throughout that whole period from the spring of 1945, there were only four days 
when the observer did not record rain, that is, at least light rain or heavy rain, 
a very heavy precipitation during the periods when the pheasants were actually 
laying. 

MR. PERRY: That is the story as far as New York. State is concerned, too, and 
it is particularly applicable to the entire season of 1945. An analysis of the 
weather graphs (I wish we had a little more time with them) shows that the same 
indication probably applied to a large degree for '44, '43 and '42. 

M&. JIM KIMBALL (South Dakota) : Do you have any information that would 
indicate whether it is egg destruction or high mortality of the young or just 
when and how this bad reproduction situation occurs f 

MR. PERRY: I wish we had had time and personnel to look into those things. 
We haven't, frankly, as yet. My personal opinion is that it is largely a matter 
of the pheasants just having no place dry enough to make a nest. It has been 
common observation of a lot of us who have been in the field these past few 
springs that there just isn't any place for a pheasant to make a nest. The moment 
you step off the paved highway you are in water up to your ankles and that has 
been our common observation, but the question as to whether it is a mortality of 
eggs or chicks or whether the pheasants just fail to make nests, we don't have 
the. information on that. 

MR. JOSEPH P. LINDUSKA (Michigan): We were faced with very serious short­
age in Michigan as well as most of the Midwest. I think there it was quite clear 
that the shortage was not due to elimination of eggs or young or any one particu­
lar factor, but rather a combination of several. We apparently had repeated series 
of unfavorable weather conditions. We had frequent reports of the finding of 
eggs, for instance, floating down streams, heavy flood stages during the height 
of the nesting period. Later in the season, about the· time the birds were coming 
off the nest, we had combinations of cold and wet that accounted for e. good 
number of young birds. 

The continuation of the unfavorable situation apparently was responsible in 
Michigan-I don't doubt but that it was similar elsewhere----rather than one 
particular factor at any one particular time in the sprini:. 
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MR. ALBERT R. SHADLE (New York): I would like to say for Mr. Perry's in­
formation that we have noticed on the University campus-which is around 164 
acres and which, say, 15 years ago had quite a little bit of cover on it--at the 
present time the cover is limited to the south side of the campus, but the cover 
is very good there. At that time, say 15 years ago, you could go out and flush 
40 or 50 pheasants very easily. That has gone down within the past 5 years. 
The pheasants have gone more into the south side. As many as 12 or 15 could be 
seen wintering there. You would see them every day. The number decreased until 
now there are probably about four or five hens and about two cocks. It has been 
a steady decline. To my knowledge, there has been but one brood, and I think 
only three or four of those were raised in, I would say, 5 or 6 years. We have 
attributed that partly to dogs and cats on the campus. 

MR. JOHN P. LEONARD (Connecticut): I was wondering if the production of 
young has any relationship to the type 6f food that the chicks get in their early 
stages. Does anybody have any information as to the requirements or what avail­
ability there is of food for the chicks after they have hatched, even with the 
weather, water and all; if the chicks hatch out whether or not they have the type 
of food or can get the type of food they need for those first few weeks f 

MR. PERRY: New York has made no study of that subject; perhaps someone 
else has. 

MR. LINDUSKA: Prairie Farm in Michigan and various others who worked on 
that project found in the spring of the year · the young pheasants fed very 
heavily on insect life. I don't know if the particular series of conditions we 
have had this spring was destructive of insect life or whether it might have 
occurred, but there is a period in the life of young pheasants when they do 
apparently either depend or at least accept very readily insects as the main item 
in their diet. · 

MR. C. G. SHELMANDINE (New York): I would like to ask a question in regard 
to the pheasant insect food containing poisoning. In our particular territory, 
especially where I live on my own place, I raise pheasants for a hobby. Last 
year through the rainy season I had two hens come off in the orchard, one with 
:dine and one with eleven day-old chicks. I sprayed the orchard and in two days' 
time, I had no young pheasants left. After we had several rains, I took two more 
hens with day-old chicks, turned them loose in the same orchard and those birds 
came through, 

Now, it is possible in these apple orchard sections which we have that the use 
of some arsenate and lead in poisons to kill those insects do the young birds harm. 
Do the young birds eat that f I would like to hear somebody else's opinion on that. 

MR. PERRY: New York has made no study of that. 
DR. DAMBACH: I can just report again on the work done in Wisconsin, feeding 

pheasants on grasshoppers poisoned with arsenate bait and they found no dele­
terious effects. The birds got along very nicely feeding on those poisoned grass­
hoppers. 

MR. SHELMANDINE: Day-old chicksf 
DR. DAMBACH: No, they were not day-old chicks; they were adult birds. 
MR. PERRY: Any other questions f 
MR. KIMBALL: We were talking about this apparently poor condition over the 

country. In checking close to 6,000 birds in Hunters Bay, South Dakota, this 
fall, we found that there was only approximately one young bird for each adult, 
where ordinarily,_ of course, we expect three. So apparently reproduction was very 
poor there, too, in spite of the fact that a tremendous number of birds were 
killed and there still seem to be a lot of them left. · 

MR. PERRY: Gross observations in New York State are in accordance with 
your observations. 

MR. W. N. WANDELL (Illinois): I believe there is one other factor that should 
be considered here and that is the number of hours of bright sunshine you have 
during the months of May and June. In some sections, it is possible to have a 
irood brood survival with fairly heavy precipitation if the rain comes in showers 
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' and is followed by bright, clear weather. If the season is extremely rainy, you 
probably get the results we have had. 

MR. PERRY: There are doubtless many associated factors. Your suggestion is 
in accordance with that of the relative importance of evaporation, water table 
levels, and so forth. 

MR. HAYDEN OLDS (Ohio): Regarding the use of this poison spray, we did 
have this experience in Ohio. We had a number of large greenhouse owners who 
requested 4-week-old pheasants, which is part of one of our distribution pro­
grams, to be placed in their greenhouses.· We did it experimentally giving them 
approximately fifty birds. They had excellent results with those birds. 

Now, to what extent they used poisonous spray in the greenhouse, I do not know. 
In Ohio we have some cause to believe perhaps that an intensified agriculture 

during the war period has had something to do with a drop in pheasant levels; 
Then coming back to your statement in your paper that you would have to rely 
in the future on game-farm-reared birds for stocking in undesirable territory, I 
would like to know at what time of the year, that is, how shortly before the hunt­
ing season those birds are released, what percentage the hunter actually takes and 
upon what figures or methods you base your figures. 

MR. PERRY: We had an opportunity over a period of about 5 years in the 
course of our so-called landowner-sportsman program in New York State to study 
just such questions. We found-and this applies to the better sections of our 
pheasant range--that 8- and 10-week-old birds liberated in late .August and in 
September probably would produce a take of not to exceed 20 per cent. Birds 
reared to mature size and liberated just prior to and during the pheasant season 
on those controlled areas resulted in a take of upwards of 50 per cent. That 
has been our experience. 

MR. BEN GLADING (California) : Could you tell me the price of those birds to 
the State of New York and the license fee of the State of New Yorkf 

MR. PERRY: The license fee in New York State is $1.65 for a hunting license 
or $2.25 for a combination hunting and fishing license. I don't have the figures 
on cost of the birds. I can refer you to our Superintendent of Game Farms, Mr. 
Holm, who might be !lble to give you some lead. " 

MR. EARL R. HOLM (New York): Unfortunately, we don't have the cost as of 
this year. Prior to the war when we were keeping production cost figures on all 
of our game farm operations, the birds, varying between 8 to 12 weeks of age, 
cost us slightly over a dollar. We never did in our cost analyses figure on the 
production cost of adult birds because tµe adults were held over simply for 
breeders to produce ·eggs, chicks or young birds that would be released in the 
fall. What the price on those birds would be now, I don't know. That was one 
of the activities necessary to drop during the war. Possibly someone has accurate 
cost indices covering the increases in prices during the war and those could be 
supplied. 

MR. PERRY: Does anyone else have any data on the cost of production of 8- or 
10-week-old birds or adult birdsf

CHAIRMAN .ALLEN: I will say those birds did cost a dollar apiece, Mr. Perry.
I think the point was this: Your license cost $1.65, we will say, and if you keep 
those birds until it is time to shoot them, is that going to about double the cosU 

DR. DAMBACH: It will make it about five times those figures if they take 20 per 
cent of the birds. 

CHAIRMAN .ALLEN: If half of your birds are hens and you take 20 per cent 
of the cocks of those turned loose, it is easy to see that the cost is going to be 
pretty high. I think that is the point that was being made there. The question 
here is: Can you afford to raise birds and turn them loose to shootT 

MR. PERRY: That, of course, is entirely a matter of policy. 
CHAffiMAN .ALLEN: Isn't anybody going to answer that question f 
MR. WANDELL: My pheasant business has been in Massachusetts and there we 

have a situation whereby our pheasant range is relatively poor. We have ex­
tremely heavy hunting pressure. Pheasants are in great demand and we have a 
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stocking policy whereby acre for acre probably as many birds are stocked in 
Massachusetts as on any extensive area. We have run checks and we have found 
that in spite of the fact that the pheasant range was poor and that stocking was 
heavy, natural reproduction explained 86 per cent of the total shooting. 

MR. G. M. SPARGO (Alberta, Canada): What is the mortality in the transporta-
tion of 10- to 12-week-old pheasants, at least a percentage¥ 

MR. PERRY: I believe Mr. Holm could give you some idea as to that cost. 
MR. HOLM: The mortality in transportation f 
MR. SPARGO: Yes. 
MR. HOLM: That varies considerably. Almost all of our birds are shipped by 

common carrier, that is, by American Railway Express, some shipments up to 
1,000 birds. We have had records of no mortality. In other small shipments, 
there is considerable mortality. It seems to depend largely on the temperature of 
the day or weather conditions or day the birds were trapped and the conditions 
in the express cars and the method by which they are handled after they reach 
their destination. 

MR. A. 0. HAUGEN (Michigan) : I would like to say something regarding the 
turning loose of pheasants and being able to shoot them shortly after turning 
them loose. We stocked something like 800 birds at Swan Creek Wildlife Experi­
ment Station, and those weren't stocked immediately for a gun; but the return 
on that was only something like 4 or 5 per cent. As I see stocking for shooting, 
if you stock them one day and shoot them the next, from my experience in a 
check-up on the day following releasing the birds, even my 10-year-old boy with 
a good slingshot could have killed a good many of them sitting under the trees. 
They didn't have the same percentage throughout the country. 

MR. OLDS: Mr. Chairman, could we have some discussion as tu the relative 
merits of stocking immature birds, 10 and 12 weeks old, in the fall, in August 
and September, as against carrying them over to February and March the next 
springf 

MR. PERRY: We have had no experience in New York in carrying them over 
for spring liberation. Our primary experience has been in the liberation of 8- and 
10-week-old birds with the experience I mentioned on a landowner's and sports­
man's area with mature birds released just prior to the hunting season, but we
have had no experience with the older groups.
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COLORADO'S DUCK-DAMAGE, GRAIN-CROP PROBLEM 

.J. V. K. WAGAR 
Colorado A. ,f M. College, Fort Collins, Colorado 

The seriousness of Colorado's duck problems involving damage to 
grain crops is attested by such measures as the order from the Secre­
tary of the Interior creating a special mallard season from December 
24, 1942 to January 31, 1943. These problems will multiply as duck 
populations are increased through management to satisfy the demands 
·of sportsmen, and as irrigated lands are augmented through trans­
mountain water diversions and through other irrigation projects con­
templated or· under actual construction. It is my purpose to describe
conditions responsible for the damage and to discuss remedial mea­
sures.

The agricultural areas concerned with duck damage are two. The
first lies upon the plains of eastern Colorado, along the South Platte
River system fl.owing from central and northern Colorado northeaster­
ly into Nebraska, and along the Arkansas River which drains into
Kansas the water from southeastern Colorado. The irrigated area
lies between elevations of 3,350 and approximately 5,500 feet, within
the Upper Sonoran Life Zone.

Fluctuating level reservoirs built for. water storage supplement the
rivers and natural lakes. These and the numerous ditches which dis­
tribute the water form ideal resting places for · ducks. D_ependence
upon gravity distribution of water and the favorable disposition and
quality of soils nearest the streams bring croplands and water areas
into close proximity.

Upon the plains areas the principal crops damaged by ducks have
been corn (maize) and sorghums which are attractive to ducks and
which are harvested later than sugar beets, oats, wheat, and alfalfa.

The second duck problem area is the great mountain-rimmed basin
that is San Luis Valley, lying just north of New Mexico in south
central Colorado. This, too, is an important irrigated crop area, with
reservoirs and ditches augmented by artesian · wells responsible for
numerous ponds or seeps. Though higher in elevation and marked by
cooler summers, it shares with the eastern plains winters that are dry,
sunny, and. comparatively warm, with little snowfall.

The relatively cool summers of the San Luis Valley are especially
favorable for raising potatoes and, of great importance in respect to
ducks, field peas.

The mallard duck is ideally constituted for taking advantage of
these agricultural and climatic patterns. Often nesting at a distance
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from water edges, this duck is not disturbed by fluctuating water lev­
els. A well-fed, heavy-bodied, heavily-feathered duck, it finds even 
the colder periods of Colorado winters entirely tolerable. By habit 
chiefly vegetarian the mallard can loaf safely through daylight hours 
far out upon iced-over reservoirs, and after dark and before dawn for 
its sustenance can raid unharvested corn or other grainfields, or 
glean spilled wheat and barley from harvested fields. · Other mallards 
that rest upon open, stretches of rivers or unfrozen centers of the 
larger lakes or spring-fed ponds also prefer to do most of their feed­
ing in fields. The result has been great numbers of overwintering mal­
lards long after practically all other species of ducks have flown 
farther south. Sperry and Imler (1942) have reported as inany as 
300,000 mallards on a single reservoir, and less official reports give an 
airplane census of 1% millions of ducks upon the Arkansas and Platte 
drainages, within Colorado, during January 1945. 

The obvious solution for the problem is to harvest all grain crops 
before mallards become dependent upon them. But unfortunately 
farm practices and labor situations do not always favor this sensible 
solution. 

Ten years ago in the San Luis Valley it was a practice to leave ripe 
field peas standing and to harvest them by turning in hogs or sheep. 
Duck damage naturally occurred and was greatly resented, but Kalm­
bach ( 1939) found that damages were not accurately measurable. Peas 
scattered by animals during the day would be eaten by ducks at night. 
Some would be trampled into the soil. Still others would be con­
sumed entirely by ducks, but no one could estimate the percentages. 
concerned. Losses to ducks, experimental studies showing deteriora­
tion of food values through exposure to weather, the growing realiza­
tion that less feed was wasted when harvested and trough fed, and 
growing emphasis upon other crops reduced this practice. 

During the war the acreage of pe&s grown within the San Luis 
Valley was greatly increased to meet demands for dried split green 
peas, but since these are carefully harvested when ripe, duck damage 
has been negligible. 

In eastern Colorado, sugar beets must. be harvested before the 
ground freezes. With limited labor corn harvesting is left until later. 
In some years, as in 1945, the corn was slow maturing and had to 
stand until it had dried to a satisfactory moisture content. Farmers 
who had mechanical corn pickers lacked labor with which to glean the 
ears always left by machinery. Still others, farming upon a less in­
tensive basis, prefer to leave corn standing until they can find time to 
pick and husk it in the field. Under any of these conditions pheasants 
and ducks take a considerable toll. 
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Because of the sporadic nature of duck movement and depreda­
tions, it is difficult to predict or determine damages. In a meeting 
later described, an expert from the U. S. Fish & Wildlife Service 
estimated that the ll/2 million ducks might eat as much as $4,500 
worth of corn daily. This was based upon one pound of corn daily for 
each five ducks, but while the crops of some mallards are filled ex­
clusively with corn, others contain wheat, barley, or other seeds wasted 
during the harvest. Sperry and Imler (1942) have reported fields 
42 per cent damaged, but over greater areas, percentages seldom ex­
ceed 2 per cent. If the loss were spread uniformly over the grain­
producing area, as pheasant dan;tage tends to be, it would be tolerable, 
but when several thousand ducks alight within one farmer's field, he 
faces ruinous losses. 

During the first few days of the Colorado duck season, ducks are 
found upon small ponds, but after a few days of shooting they raft 
up out of reach upon the larger lakes and reservoirs. River shooting 
continues good, for overwater flights are often within shooter range, 
and the hunter without decoys, blinds, or duck calls can sneak upon 
ducks concealed by curves in the stream and jump them for successful 
shooting. With recent extensions of shooting hours until sundown, 
some hunters are able to kill ducks within cornfields, though most of 
the larger flocks do not leave their reservoirs until after sundown. 
Nevertheless some shooters do well in certain cornfields near water 
areas, and their shooting tends to disperse duck damage. 

The special 1943 January mallard season permitting shooting in 
grainfields only was enthusiastically welcomed by Colorado farmers 
and hunters alike. Experienced hunters known to farmers suffering 
damage were invited to fields regularly visited by ducks and did well 
for a few nights. Less experienced hunters crippled more ducks than 
they secured. The ducks were scattered and heavy losses in indi­
vidual fields averted. The kill, however, was not great. Poley (1943) 
found that the take per hunter averaged but one duck per hunter­

·trip, and Day (1944) found that this type of control used elsewhere
was quite similar.

As might be expected, some violations occurred. Some hunters 
bought corn shocks to place along rivers. Few ducks other than mal­
lards were killed, however, during that time of the year. 

During the recent years special permits have been issued land­
owners suffering duck damage, and hunters may exceed regular hunt­
ing hours upon farms under such permits. These have afforded pro­
tection to unharvested fields, but because the permits could not be 
obtained locally some owners would not expend the effort to obtain 
them. In some instances, too, farmers suffering no particular damage, 
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or located along waterways affording good shooting, obtained shooting 
permits. 

To consider the entire problem Director Feast of the Colorado 
Game and Fish Department called together a special duck committee 
for a meeting last November. The committee included two successful 
corn farmers, a member of the state A.A.A. office, the assistant state 
director of the Extension Service, two business men who were lake 
gun club members, two other hunters who used the rivers, the resi­
dent game management agent,of the Fish and Wildlife Service, and 
the professor of game management from Colorado A. & M. College. 
Present in an advisory and consulting capacity were the director and 
assistant director of the Colorado Game and Fish Department and 
three nonresident officers of the U. S. Fish and Wildlife Service. 
The meeting was devoted to fact finding and the drafting of recom� 
mendations and was highly effective. I am permitted to pass on the 
conclusions reached. 

1. Following Gabrielson 's ( 1945) suggestions liberalizing the limit
on mallards in the central flyway, a limit of 15 is recommended, pro­
vided 5 or more are mallards. This will reduce the population of 
ducks most responsible for crop damage. 

2. A 90-day season with a compromise opening of October 1 is
recommended, to provide s�stained pressure against the ducks. 

3. Controlled rallying by airplanes, tracer cartridges, and mortar
bombs, which the Fish and Wildlife Service has found highly effective 
in clearing the larger lakes of ducks, is recommended. 

4. More public shooting waters are needed in the vicinity of damage
areas. Management refuges are more sorely needed than inviolate 
refuges. Control of ducks is at present prevented when ducks herded 
from reservoirs adjacent to cornfields take refuge upon posted sections 
of nearby rivers. 

5. The issuance of damage control shooting permits should be ex­
pedited through county A.A.A. offices, following public information 
provided by county agents of the Extension Service. A.A.A. offices 
through their records of crop acreages can quickly check claims for 
damage and county agents know both farm situations and hunter 
desires. 

6. Through a survey, possibilities should be investigated for estab­
lishing a system of leased low-quality grainfields for food refuges into 
which ducks are herded by airplane. 

7. A cooperative damage appraisal experiment should be estab­
lished between the Game Department, the U. S. Fish and Wildlife 
Service, Colorado A. & M. College, and the Extensiqn Service. 

A survey studying crop damage areas, farmer cooperation, the 
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status of shooting grounds, and hunter success is already under way 
and augments studies of particular problem areas made by the Fish 
and Wildlife Service. Other studies dealing with sampling methods 
to determine crop production and wildlife damage are getting under 
way. 

The need for cooperation between the several agencies interested 
has been clearly demonstrated. Citizens of the state turn readily to 
the state game and fish department whenever property damage results 
from wildlife. This is because all save migratory and national park 
game is the property of the state, because wardens and other repre­
sentatives of the state game and fish department are easily contacted 
within each community, and because the state has been highly effec­
tive in controlling property damage from the· deer, elk, and heaver 
under its control. Yet it is generally believed that the over-all con­
trol of migratory waterfowl must -rest with a federal agency having 
interests exceeding the boundaries of one state, even th'ough citizens 
by habit speak of suing the state for all wildlife damage, including 
that caused by ducks. Officials of the A.A.A., Extension Service, and 
land grant colleges can be helpful in this problem because they have 
long been concerned with farm difficulties. 

Experience has shown that no one control will eliminate damage 
done to crops by Colorado's mallards and still maintain a desirable 
mallard population. ·It is increasingly apparent, however, that if all 
agencies with effective interests can cooperate in the use of all availa­
ble controls this problem can be reduced to comparative simplicity 
and then completely solved. 
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DISCUSSION 

CHAIRMAN ALLEN: Many states have this problem and we must certainly admit 
in Colorado the ducks mean business. Mr. Wagar's paper is now open for dis­
cussion. We would like to have some remarks from other states where duck dam-
age has been ·a problem. 

- -

MR. J. K. 'MAHONEY (Saskatchewan, Canada): We have very much -that same 
problem in our province, the crop damage feature. We have recently·h_ad a crop 
damage insurance feature arranged, where ducks are damaging a farmer's crop 
close to a resting place. That crop damage is assessed and the farmer is coin-
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pensated for his apparent loss. I notice Mr. Wagar mentioned herding with 
airplanes, breaking up concentrations of birds. That is something that we in 
Saskatchewan are very definitely opposed to. 

We have had, unfortunately, som.e difficulty in this past shooting season when 
American hunters have come to our province by air and herded geese and ducks 
off their resident places and out into areas where they were shot. They have 
given them no opportunity whatever to feed or rest, with the result that the geese 
and ducks are leaving their resting places. We now have arrangements with the 
Provincial Government to be very severe with anyone caught herding either ducks 
or geese from their resting places. 

MR. WAGAR: May I ask, is your herding all done by the hunters, I am speak­
ing of official herding by those who are responsible for mQving. 

MR. MAHONEY: Yes, our herding so far has been only hunter herding. We have 
no official herding regulations. 

MR. WAGAR: We have these areas very .much under observatiop. and so there 
can be no illegal herding, but in some instances it is very advisable and has 
proved very helpful to push them off one place, especially if their reservoir iB­
close into a large grainfield, and get them in another area where they can rest 
and not do so much damage. 

MR. MAHONEY: Perhaps your water situation is entirely different than ours, 
Mr. Wagar, in that we are almost considered a desert area. We have very small 
water resources in the southern part of Saskatchewan. 

MR. WAGAR: Our Commonwealth, too, is very restricted. We have only 7 
inches of rain, but, as I pointed out, we have these problem areas very 11!-UCh 
restricted along the two rivers with the rivers themselves adjacent to storage 
reservoirs and the cornfield all together, so they are very easily policed and put 
under management once we decide upon a management scheme. 

MR .. JOHN M. ANDERSON (Ohio) : I entertain a suspicion in many of these 
areas where we have reported duck damage that the ducks aren't actually eating 
much more corn and grain than they did 10 years ago, but in recent years of 
higher prices for corn and, I might add, propaganda to the effect that the ducks 
have increased to a level which they didn't supposedly reach 10 years ago, there 
is a lot more emphasis being placed on it. I think it wouldn't be amiss when we 
undertake a study of duck damage to look into the past history of the thing 
and see how much (if you can get that information) ducks were feeding on 
corn 10 years ago. 

MR. WAGAR: I might say in response to that we have figures which I did not 
give due to lack of time, covering more than 10 years back. These studies are 
not just surmise; they are very carefully authenticated. 

MR. HARVEY E. HASTAIN (California): Do you have a widgeon problem in 
Colorado similar to ours in California and if so how do you plan to handle iU 

MR. WAGAR: No, we do not have widgeoris to the extent you do. These :flocks, 
I may say, are 100 per cent mallards. There is a negligible percentage of any­
thing else during ·December and January. We get widgeons earlv in the season, 
but they go on through. 

MR. HAsTAIN: We have a widgeon problem where I have seen 40 acres of let­
tuce cleaned off in one evening, which is quite an expensive proposition in so far 
as the farmers are concerned and a very serious problem with us, and one that is 
going to be rather difficult to iron out, but we have done some herding with the 
planes. We haven't found a satisfactory solution to replace the feed for our 
birds when they are taken away from the lettuce. That is our chief difficulty. 

MR. WAGAR: Is that the Imperial ValleyT 
MR. HASTAIN: That is right. 
MR. W. C. GLAZENER (Texas): I would like to ask for one thing, the duration 

of the herding effect on your ducks. After you move them from one area to the 
other, is there a tendency for them to settle and remain there indefinitely or 
must they be herded again and again T 

At the beginning of the war, the installatiQn of :flying field,s fQr Q\lr training 
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service all up and down the Texas coast had us alarmed as to the possible effect 
on ducks and geese in our winter concentrations, but subsequent developments 
proved that much of our :fear was unfounded. Those birds after some rounding 
and herding by cadets particularly settled down, paying little attention to the 
planes by the time the war was over. 

MR. WAGAR: We usually herd for about three or four nights, just enough to 
make them change their feeding place. By the time they are spread a little more, 
the trouble is abated somewhat from one particular area. 

PRIMENESS, CONDITION AND FUR VALUES 

W. J. HAMILTON, JR. 
Cornell University, Ithaca, New York 

and 

DAVID B. COOK 
_ New York State Conservation Department, Albany, New York 

The fur crop ranks high in monetary value. It needs no plowing, 
,no seeding, no cultivating; yet the harvesting alone is sufficient to 
bring $75,000,000 annually to the trappers of the United States. Most 
furs are taken from agricultural lands by farmers and their boys. 
This harvest comes at a season when other farm work is slack. The 
income from fur is often enough to pay part or all the taxes or to 
buy needed clothes or equipment. The value of the crop depends in 
large measure on the primeness and condition of the fur. Both of 
these are strongly influenced by the time of year when the animals 
are. taken. Fortunately, most states now have trapping seasons which 
coincide with the period when pelts are prime. But we have long 
neglected condition in fur; certain factors which tend to lower the 
market value of furs even when they are prime, and which have 
nothing to do with the condition of the flesh side. They are condi­
tions over which man has little control. They should be pointed out 
to the uninitiated who are charged with fixing open seasons and ad­
vising both the tyro trapper and those others who gain a part of their 
living from the trap line. 

Among trappers and fur dealers, the term primeness refers to the 
condition of the flesh side of the hide. When animals begin to grow 
their winter coats, there is a great density of pigment granules in 

. the hair roots. This gives the leather a blue color; such pelts are con­
sidered to be unprime. As the hairs become longer and finally mature, 
the pigment cells move up into the hair shaft, with a resultant blanch-
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• ing of the roots. Eventually, the lack of pigment in the hair bulb
produces a white, cream-colored, or in the case .of the muskrat, a red
leather on the flesh side. The pelt is then said to be prime. w·hen
such occurs, the underfur is dense and fully developed, holding the
guard hairs upright. Such a condition shows prominently in a Feb­
ruary-caught New York muskrat.

Condition is the character of the pelt other than its primeness. Cer­
tain terms used in the fur trade· to describe condition are generally 
understood and accepted by trappers, fur buyers and dealers. During 
late winter, many species commence to lose the underfur; the long 
guard hairs, no longer held erect, then tend to lie flat. The term ap­
plied to this condition is "springy." During late January and 

. through February, many pelts of raccoon, skunk and pa�ticularly 
mink, become ''singed.'' This comes about through a breaking of the 
tips of the guard hairs and lends a dull, flat appearance to the pelt. 
December-caught otter from the Adirondacks were singed in 1945. 
Better pelts could have been obtained in November. 

"Rubbed" pelts are those from which large patches of fur are miss­
ing, leaving bare areas on the flanks or rumps and occasionally on 
the shoulders. This condition usually appears from late January to 
the close of the trapping season. It is brought about by poor den 
entrances- and possibly by movements within the den during the 
quiescent period. We have noted that skunks emerging from their 
"holing-up" period after a month or longer often show "rubbed" 
spots. ''Curling'' and ''sunburn'' are two phases of the same condi­
tion and are brought about by a combination of factors. · The tips of 
the guard hairs become curled and brittle, the guard hairs, and to a 
lesser extent, the underfur, fade- perceptibly and the glossy luster of 
January pelts is lost. The action of the potent late winter sun quickly 
causes "sunburn" and appreciably lowers the value of the pelt. All 
New York fur bearers are susceptible to this trouble. During the rut, 
even a few hours of daylight activity may be sufficient to ''sunburn'' 
pen-raised or wild mink, with consequent serious reduction in quality. 

"Fading" is an actual change in the color of the fur. After den­
ning, raccoons lose the richness of color that characterizes their late 
autumn and early winter coats, the fur tends to redden or become 
yellowish and its value is measurably lowered. Black skunks take on 
a brownish hue; cannot be used natural and hence must be dyed. Red 
fox pelts lose their brilliance and are notably more yellow in late 
January and February than are those taken in December. 

Pelts command the highest prices when they are prime and before 
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any wear or deterioration of the fur has begun. In brief, the New 
York species are at. their peak during the following periods : 

• 

Mink-November 10 to January 15 
Skunk-November 1 to January 1 
Foxes-November 10 to January 10 
Raccoon-November 15 to January 1 
Muskrat-January 1-15 to March 15 
Beaver-February 1 to April 1 · 

Water mammals-the muskrat and the beaver-prime up notably 
later than do most land species. The mink, which leads a partially 
aquatic existence, secures its prime pelage at the same time land spe­
cies become prime. Weather plays only a minor pa:rt in determining 
the dates of primeness. Over a period of 20 years we have attempted 
to correlate the temperatures during October and November with in­
cipient primeness in several New York fur bearers. It is apparent 
that only an unusually mild autumn will delay the period of prime­
ness and then only a few days or at most a· week. Excepting the water 
animals, the hair begins to deteriorate after mid-January, even though 
the hide may still be prime. 

Figure 1 indicates the period, in New York, when pelts, in so far as 
primeness is concerned, are at their best. It also shows the time when 
furs commence to decrease in value due to causes other than lack of 
primeness, that is, rubbing, fading, curling and the like. 

It is thus evident that a combination of factors determine what 

MINK 

SKUNK 

FOX 

RACCOON 

MUSKRAT 

BEAVER 

NOVEMBER DECEMB.ER JANUARY FEBRUARY MARCH APR 
----____.._.._� ,,..-

FIG.I RELATION OF PRIMENESS TO OTHER CONDITION FACTORS 
IN SOME NEW YORK STATE FUR-BEARERS. THE VERTICAL llN[i · 
ON THE BLACK PRIME AREAS INDICATE THE PERIOD WHEN PELTt
COMMENCE TO DETERIORATE PHYSICALLY. 
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price a pelt will bring. When the underfur is dense and the guard 
hairs have attained their greatest length and luster, the pelt is in its, 
finest condition. Generally, pelts taken at the beginning of the season, 
even before they are fully prime, command a better pdce than those 
fully prime pelts, trapped towi:ird the close of the season, in which the 
fur has· suffered physical damage. If a pelt be prime and in top­
notch condition, it will grade as a No.1. An equally prime pelt on 
which the hair is in poor shape might be classified as No. 2, No. 3, or 
even No. 4. Primeness is not the only measure of value in fur. 

As an example, muskrats begin to prime about December 1, are not 
fully prime until some time in January. They remain prime until . 
late March. But they do not come into best condition until February. 
Mechanical deterioration, due to .sunburn and later to cuts received in 
:fighting, materially reduce the value of late winter pelts. It may be, 
then, that an early winter pelt not fully prime will fetch as good or 
perhaps a better price than a fully prime but damaged late winter 
pelt. The price difference may be as much as 20-40 per cent. An 
early season on muskrat might .permit a larger harvest by man, and a 
higher proportion of high-quality undamaged fur. 

Many factors, such as stormy weather, fluctuating water levels, 
trapper competition and changes in demand militate agajnst all pelts 
being taken at the time when they would bring the highest prices. 
If a larger share of the animals could be trapped during the period 
of. their primeness and before the fur had commenced to deteriorate, 
millions of dollars could be added to the income of the trapper with 
little or no additional effort. It seems desirable to open some seasons 
earlier than is now done, and to close them before the inevitable dam­
age to the fur occurs. If state departments, Extension Services and 
the· Farm Bureau Federation would give more publicity to these facts 
and proper advice to the young trappers of the country, considerable 
additional inoney would be taken in by the farm trapper. Most of the 
difference between a good skiR and a poor skin is largely the fault Qf 
man, not that of the animal that grew it. It is possible to remedy 
this situation. 

. DISCUSSION 

MR. FRANCIS H. BEWEK (Ohio): I would like to report an observation made in 
the past few years on the fox, both red and gray, in Ohio. For several years we 
have had a professional fox trapper in southeastern Ohio near Marietta, which is 
a somewhat warmer climate in general than you find in the northern states, ex­
cept along the lakes. By professional, I mean in an area 5 acres square he has 
been able to trap personally well over. one hundred animals per year for the past 
7 or 8 years and these are accurate records which have been eompiled. 

He, being a close friend of the local game warden and more or less doing a 
lot of trapping on the side, has trapped foxes in many years before the season 
was opened, on a year-around basis-on a creditor basis before the season was 
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regularly opened by law. There are some interesting observations in connection 
with that. His pelts have all been sold ordinarily in a group. When he gets a 
rather satisfactory bid from a fur buyer, he sells them, each one of course bring­
ing the same price, but he sells them as a lot. On the average he starts his trap­
ping around October 15, which is in his firm opinion not too early. He gets foxes, 
really a rush of them, from October 15 to about December 10. He traps most of 
those animals, or at least 90 per cent of them in that period. Those animals 

· bring as much then as they have ever brought on the market at any later time
during the season, in fact he keeps them until he gets the highest price for them.

I am wondering, and I notice that Dr. Hamilton brought it out in his paper,
if he doesn't think it is a good idea to encourage states and individuals in general
to foster the idea of earlier trapping of many of our fur animals because it 
apparently seems that they are just as good or better earlier in the season, taking
them as a general group of animals, than they are if trapped later when they 
are deteriorated.

DR. HAMILTON: Since in most states there iB no closed season for foxes, people
trap them when it is easy to do so and that is in late October to early November.
In New York State, I think Dave Pollock. will agree, 90 per cent of the foxes
are taken before mip.-December. The pelts have a good quality. Sometimes people
trap the foxes and keep them alive in closures for a period of 10, 15 or 20 days.
I had a friend who had 30 reds and grays trapped alive and kept in closures
until they became a little more prime. Most states, unfortuately, consider foxes
as burglars. We certainly have a problem in New York of too many foxes. The
time to trap foxes is when you can get them, that is from late October to early
December. They are prime during November.

MR. KENNETH A. WILSON (Maryland): We started to trap foxes about October
15 in Allegheny Plateau, in Wooster, Maryland, and we got most of them in the
next two weeks in the theft period. This last year the weather was very warm,
it was almost stmmerlike. I thought probably those foxes weren't going to have
any primeness at all. In fact, I didn't send out any that I thought would bring
practically nothing, but when it came time to sell those foxes, the fur dealer
came down from Penusylvania and gave me the top price of $3.50 apiece on 11
red foxes and $2.00 apiece on two young red foxes which he s;i,id did not prime
up as quickly as some of the adults. He also gave me the level price, or the ceil­
ing price, of $2.25 on a gray fox.

He explained that the red fox in that section primed up earlier than the gray
fox. He was a professional trapper. He had caught gray foxes in Georgia in early
April and those foxes were prime.

A friend of mine at the other end of Maryland, on the Eastern Shore, caught
red foxes in March which brought the top price while those same red foxes
caught in the Allegheny Plateau at that time were not considered prime. I think
there is rather a complicated question to be answered there. Some people say,
'' Is it the season i Is it the temperature, the @old weather at any season of the
year, or is it the number of hours of sunshine which has a bearing on primeness
of fud"

Last week I got a fow muskrats. Two of the muskrats were prime and two
others caught close at hand to the first muskrats, about 100 feet away, were not
prime.

I wonder if the Doctor could give us some light on that. 
DR. HAMILTON: All I can say is everybody is buying fur. Furs throughout 

the northeastern United States are bringing unprecedented prices. I do not know 
why. Everyone wants fur, mostly short fur. A friend of mine, Joe Buff, in 
Syracuse, and Dave Book and I have seen in the neighborhood of 250,000 pelts 
over the past 20 years, pretty well divided over the years. Pelts are bringing 
unprecedented prices here at the present time. The red fox is prime now, but 
every female, every vixen taken has a swollen udder which makes the belly fur 
of little or no value. Yet people are buying because if they do not pay the price, 
someone else will pay so much and take the trade away from them another year. 
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That seems ridiculous on the face of it, but that is exactly what is happening 
in our states. 

So far as primeness is concerned, this muskrat question that was brought up, 
one animal prime in one area, one in another, we have upstate New York and all 
through the lake states tremendous areas of marshland and streams which enter 
into the marshes. Two miles away a rat would be unprime, would weigh two 
pounds or two pounds and a quarter. In the great Montezuma marshes of New 
York, muskrats will exceed, the largest, 5 pounds in weight which may seem in­
credible to some of you people who have trapped muskrats as kids. Those animals 
prime up 2 or 3 weeks earlier than stream rats. It is a question in a measure of 
water level and food and I am not in a position to go nor do I have the time nor 
the ability to discuss the physiology of primeness. 

What we attempt to bring out here is condition in relation to primeness and 
the fact that we can increase the value to the trappers of the country by taking 
fur not necessarily when it is at its peak of primeness but when it is most 
easily taken, prime and not physically damaged; 

MR. JOHN M. ANDERSON (Ohio): Perhaps I misunderstood Dr. Hamilton, but 
it is my observation in Ohio that the value of muskrats especially is determined 
more by the time they are sold than the primeness or their condition. The same 
pelt that will bring $2 at the opening of the season will bring approximately 50 
per cent more later. I use that as an illustration; I don't want to become in­
volved in ceilings. But it is the time of selling over there that seems to determine 
the price of the pelts. Do you find the same thing is truef 

DR. HAMILTON: It depends to whom you sell. If you sell to the small buyer 
and the small buyer sells to the larger buyers and traveling buyers through the 
area, at least in upstate New York the small buyer will pay for the primeness 
and condition and the larger buyer will buy in large lots to take down to 27th 
Street, just below us here, and sell to still larger buyers such as I. J. Fox and 
Becker Brothers, and Hershkowitz and the other big buyers. It depends in large 
measure on the type of buyer to whom you sell. They will pay-the small buyer, 
the farm buyer-for the condition and primeness. The large buyer will pay for 
large lots. At least that is our conception in New York. 

MR. ANDERSON: Muskrats were higher during January than they are now. 
Without doubt they are in better condition now than they were in January. 

CHAIRMAN ALLEN: One more remark, if you want to make it, Dr. Hamilton. 
DR. HAMILTON: No. 
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UPLAND GAME BIRDS IN RELATION TO CALIFORNIA 
AGRICULTURE 

BEN GLADING 
Game Biologist, California Division of Fish and Game, San .Francisco, California 

California has representatives of most groups of upland game birds. 
Of these, seven species are on the open hunting list, namely, mourning 
dove, white-winged dove, band-tailed pigeon, Chinese pheasant, and 
valley, mountain, and Gambel quail. This paper will be devoted pri­
marily to discussion of pheasants and valley quail, sp·ecies which are 
intimately related to agriculture· and lend themselves to management. 

The varied topography and climatic conditions found throughout 
California give rise to an extremely diversified agriculture, and to a 
similarly diversified set of habitats for pheasants and quail. These 
types of agriculture run the gamut from sheep and cattle gra.zing on 
most of the foothill lands to specialty truck farming and flower seed 
production in the richer irrigated valleys. In the middle are such 
types as dry farming grainlands, irrigated and nonirrigated orchards 
and vineyards, field crops such as alfalfa, sugar beets and cotton, 
permanent irrigated pastures, and heavily-irrigated ricelands. In 
many cases, extreme variations in agriculture occur in short dis­
tances; local fertile, irrigated valleys are found adjacent to rolling 
foothills of value only as low-grade grazing land, or, as occurs in 
parts of southern California, extremely high-priced orange and avo­
cado orchards abruptly join steep mountain lands of absolutely no 
agricultural value. 

Plieasants occur in significant numbers only in the irrigated valleys" 
in the vicinity of grain crops. Much remains to be known of pheasant 
management under California conditions. To date, specific knowledge 
of pheasants bearing on life history and management under our con­
ditions dates from the spring of 1945, when exploratory experiments 
were set up in the Sacramento Valley. In February 1946, a Pittman­
Robertson research project was started to unravel some of our prob­
lems concerning this bird. 

Preliminary studies and other field observations have ·given us some 
tentative generalities: 

Attempts by the California Division of Fish and Game to plant 
pheasants date from 1889. Up to about 1925, the only planting that· 
could be construed as successful existed in the flat lands to ·the south 
of San Francisco Bay; this colony has never supported a sizable hunt­
ing effort .. During World War I, rice was planted in the Sacramento 
Valley and in · the ensuing years became an important crop. This 
change in agriculture caused a marked change in habitat con�itions 
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as far as pheasants were concerned. Our present huntable crop of 
pheasants in California is largely tied up with ricelands and other 
grainlands in irrigated areas and dates from the introductions made 
in the 1920 's. It now seems evident that pheasant distribution in 
California is dependent on two factors: the presence of a grain crop 
and summer moisture. Since there is no summer rainfall over most 
of California, this summer moisture is supplied largely by irrigation. 

Populations capable of standing any degree of hunting pressure 
are located primarily in ricelands, _although milo, wheat, and barley 
in moist situations appear to be able to support huntable populations 
( Figure 1). The main part of our pheasant population lies m the 

UI f ! e ., ... 

. .. 

Figure 1. Established pheasant populations, in California, 1946. This map was prepared 
in conference with experienced field men of the California Division of Fish and Game and is 
not the result of intensive survey. Areas in black represent areas where pheasants are or 

are reasonably presumed to ba established. 
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Sacramento Valley north of Sacramento, although isolated concentra­
tions exist south into the San Joaquin Valley in favorable conditions. 
Small coastal plains and valleys that have a grain crop support low 
populations of this bird. Similar sinall colonies are found in some 
moist mountain valleys where grain is grown. 

Some of the apparent problems pertinent to management of pheas­
ants in California are: (1) how to adapt irrigation methods and other 
agricultural practices t-0 the advantage of pheasants, (2) how best 
to modify our policy of pheasant restocking, and (3) in summation, 
how to stretch a limited pheasant hunting area to supply the demands 
of an extremely large population of avid hunters. 

One agricultural practice in particular has come to our attention 
as being possibly deleterious to pheasants. Various species of black­
birds cause considerable damage to the rice in the Sacramento Valley. 
It has been the practice of the State Department of Agriculture and 
individual rice ranchers to poison these blackbirds with strychnine­
coated" rice or rice cleanings ( water grass seed in the main). This 
practice has caused much alarm on the part of sportsmen and gave the 
original impetus for the above mentioned pheasant study. 

Preliminary studies conducted in the summer of 1945 by Stanley 
Piper of the State Department of Agriculture ·and David Savage of 
the Division of Fish and Game indicate that (1) damage to rice is 
considerable and demands control of blackbirds, (2) proper choice of 
bait and dosage of strychnine, plus placement of the bait in checks in 
the center of flooded, newly-planted rice fields reduces the hazard to 
pheasants to practically nil. There remains, however, the fact that 
some of the blackbird poisoning is done by individual ranchers on 
their own initiative, and the above mentioned precautions are not uni­
formly observed. 

Our early work indicates that something can be done to reduce 
pheasant nesting losses by modification of irrigating and mowing 
practices. In addition to the usual farming hazards, riceland pheas­
ants are subjected to the burden of irrigation flooding during the nest­
ing season. It is hoped that some compromise procedure suitable to 
ranchers and sportsmen can be found. 

Since the start of pheasant plantings in California, game farm birds 
have been planted in virtually every conceivable habitat. We are now 
at the stage of determining what areas are practical for pheasants. 
It is hoped that the knowledge we are gaining from the present Pitt­
man-Robertson study will illuminate this problem and that wise rec­
ommendations can be made that will be supported by sportsmen's 
groups. 

Hunting pressures are great on pheasants in California. Hunters 
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from the San Francisco Bay Area, Sacramento and the larger valley 
towns, and even large numbers from Los Angeles far outnumber local 
hunters in the riceland hunting. In a personal interview of 41 hunters 
picked at random in the rice fields in 1945, 9 hunters were locals (that 
is they traveled less than 100 miles to the hunting ground on which 
they were interviewed), 14 came from 100 to 250 miles distant (pri­
marily from San Francisco), and 18 came from more than 250 miles 
away. Many in this latter group came from Los Angeles, a road dis­
tance of roughly 500 miles. This round trip of 1,000 miles for the 
opportunity of shooting at a few pheasants is the best illustration that 
can be given to impart an idea of the fervor and intensity of pheasant 
hunting in California. AH local hotels and. auto courts in the valley 
are booked for days in advance and local merchants look on the influx 
as manna from heaven. 

Naturally, this intense hunting effort on a fairly limited, good 
pheasant area has led to many rancher-sportsmen problems. It would 
be unwise at this time to make decisions regarding the best way of 
solving these problems. 

In regard to the other prime upland game bird of California, the 
valley quail, more research has been completed and our knowledge of 
this bird's habits and management is considerably in advance of our 
knowledge of pheasants. Several papers have been published on the 
habits and ecological aspects of management and others are in prep­
aration. A practical management bulletin has recently reached the 
public, outlining the results of roughly 10 years' research sponsored 
by public agencies. 

In brief, management of valley quail is accomplished mainly by 
local manipulation of cover, food, water, and predators. Since prac­
tically all valley quail range, north of the Tehachapi Mountains and 
in the southern California coastal area, is on private land, manage­
ment becomes a farmer-sportsmen problem. Public domain land in the 
desert areas sup-port valley quail and Gainbel quail. Our manage­
ment problems here are simple; it is the function of the California 
Division of Fish and Game directly to produce game on such lands. 
We know the technics; management is merely a question of getting 
money and manpower. 

On the privately-owned lands which are the range of the majority 
of valley quail, the problem is not simple. The rich valley lands are 
high-priced and cleanly cultivated to a degree not generally found in 
the East. The retirement of any portion or function of this land for 
game management means that the farmer is losing cold cash. Truck 
land rentals run in excess of $50 per acre per year; rice and other 
grainlands run f.rom $5 to $10 per acre; range lands 50 cents per acre 



172 ELEVENTH NORTH AMERICAN WILDLIFE CONFERENCE 

and up. While it is not necessary to retire lands completely from 
production in order to increase game, the use of any portion of the 
higher priced valley acreage causes a real loss of revenue that cannot 
be regained in any reasonable measure by returns from game. The 
same is true to a lesser ext�nt on field crop and grainlands. 

It is only on low-priced foothill range lands where game can be 
produced without serious cost to production. Even on_ these grazing 
lands ranchers are loath to cooperate with hunters generally. 

One arrangement for managing upland game on private lands has 
been agreements between groups of hunters and large ranch owners 
working under a hunting rights lease. The ordinary $2 license buyer 
considers such arrangements too costly. 

In rare instances, hunting land is actually owned by wealthy clubs; 
management is practical under this system but again the costs are 
beyond the general public's purse. 

There is the possibility of ranchers charging trespass or car park­
ing fees. Management could then be accomplished by the ranchers, 
using the money so acquired. To my knowledge this plan has not 
been tried in our state on quail or pheasant lands. Whether sports­
men would pay the additional fees necessary for quail or pheasant 
management by private owners is a matter of conjecture. 

On Gambel quail areas in the Mojave and Colorado Deserts, the 
Division of Fish and Game is actually developing areas for shooting: 

Management by the state on private lands, however, is fraught 
with political difficulties and has been undertaken only on an experi­
mental basis. It is hoped that some state-sponsored management may 
be done through cooperation with Soil Conservation Districts, but 
to date these Districts occupy only a fraction of pheasant and quail 
lands. 

Perhaps the greatest hurdle is the large proportion of posted land 
in the state. Rancher attitude is generally hostile to the hunting pub­
lic. At present the Fish and Game Commission and state-wide sports­
men's groups are endeavoring to find means of opening this private 
land to shooting and to management. 

In: summary, our knowledge of methods of encouraging upland 
game in California is far in advance of our means of getting this 
management into practice. We will sincerely appreciate any sugges­
tions that may come from other states which have had more experience 
with the problem. 

DISCUSSION 

MR. G. A. AMMANN (Michigan) : On the basis of your present information, 
what would happen if you totally aiscontinued the rearing and reloasin� of game 
farm birds in your statef 
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MR. GLADING: Well, I think you could in the main answer that question with 
one word; the effeet would be none in my opinion. However, there remains a pos­
sibility that there are some areas in the state which are capable of stocking with 
pheasants and there also remains the possibility that there are some areas in the 
state that due to some local catastrophe such as local overshooting or heavy snow­
falls, where planting the valley quail could be continued; but I think in the main 
the answer to your question, in my opinion, is that we could cut the whole thing 
out and work on habitat improvement and get much better .results. 

CHAIRMAN ALLEN: You mentioned ·there were areas where some local catastro­
phe .such as overshooting might occur. Have you had any evidence that over­
shooting reduces pheasant populations f 

MR. GLADING: Not in pheasants. The statement I made was particularly in 
regard to valley quail. There are some areas close to large centers of population, 
for instance near Riverside, that is near Los Angeles, where tremendous numbers 
of hunters work on a very small area. We found that in these areas it is possible 
by setting up checkerboard refuges after the country has been shot out and doing 
some restocking that results might possibly justify the cost. 

CHAIRMAN ALLEN: We are back on this pheasant subject. I know a lot of . 
people present are interested in this and will welcome a good thorough discussion 
here. 

MR. A. 0. HAUGEN (Michigan) : What policy are you following in stocking 
pheasants T Are you stocking immediately for the guns or are you trying to stock 
for breeding purposes or whatY 

MR. GLADING: The stocking policy has been various, apparently without a whale 
of a lot of planning, largely at the demand of sportsme1.1 's groups. Somebody 
gets the bright idea that pheasants might go on their ranch. In general, I would 
say that they have tried to keep away from planting them for immediate shoot­
ing, although personally I agree with the statement I heard you make over there, 
that the greatest benefit of those birds is when you turn them out of the box 
and shoot them right then. 

MR. J. P. LINDUSKA (Michigan): This reduction that we are hearing so much 
about that took place in -the last year has apparently occurred over most of the 
pheasant range ·and was probably true to a lesser extent of quail. I know in 
Florida they dropped down quite noticeably. Do you have any indication that 
pheasants in California or any of your other game birds were set back similar to 
the pheasant in the past yearf 

MR. GLADING: Yes, probably our prime year in pheasant hunting in California 
was 1943. There is not much question but that '44 and '45, although I have no 
definite figures to go by, except that during both '43 and '44 we had a pheasant 
system-'44 was considerably below '43 in returns on that and it is our feeling 
that '45 was not as good as. '44. What· the reasons for that were, I couldn't 
say, but it· is the general feeling among our wardens that the poaching problem 
reached an all-time high in this area. Pheasants are pretty easy to get and meat 
rationing was on. 

LT. Rou.IN H. BAKER (Washington, D. C.): Did I hear you say your pheasants 
were restricted to areas where irrigation occurred 9 

MR. GLADING: That is it exactly. To get the picture, there is no rainfall what­
soever from May on through October in this part of the state. The pheasants 
are strictly limited to irrigated areas, with very few exceptions, and those are 
areas of heavy fog, which seem to supply some moisture that is necessary. We 
have the opposite situation from that which was discussed here in the East, where 
you get too much water. In other words, we have humidities out there running 
down to 10 per eent in nonirrigated areas. The membranes just become so dry 
the chicks can't get out. Some of us suspect that there is a minimum moisture 
requirement. They require a certain amount of moisture in order for the eggs 
to pip. Whether it is that or whether it is a supply of insects for the young 
chicks, I wouldn't want to say, but it is possibly one of thos� two factors, or 
maybe a combination. 



174 ELEVENTH NORTH AMERICAN WILDLIFE CONFERENCE 

LT. BAKER: I was wondering about that. In Texas we have had pheasants 
remain, at least establish colonies in two areas, one area in South Central Texas 
where a lot of rice farming has occurred. The pheasants, however, are on the 
edges of the rice, more in the corn and upland crops of that type. 

MR. GLADING: This area is by no means solid in rice. It is a mixture. In fact, 
our best pheasant concentrations are mixtures of one field of rice and some 
barley nearby and alfalfa, but rice seems to supply the grain requirements 
necessary. 

LT. BAKER: We have another area near El Paso. In that area I think the 
pheasants are there because of the irrigation. I am not up on the subjt:ct so 
well, as to the relation there. 

MR. G_LADING: It is interesting that you mention those southern areas. I was 
talking with Elliott McClure from Nebraska and he wanted to know where our 
pheasant concentration was. I said it was here. He said, "Well, that is the same 
picture.'' The northern cold climates have the pheasants. They grow oranges 
in Chico and Oroville and they put it in the newspapers when they have a frost 
there. So the answer is not strictly a temperature one, because down where Mr. 
Hastain comes from, in Imperial Valley, they even have some pheas=tnts down 
there. You notice I put that spot on the map. 

There, again, they are tied intimately with irrigation and there is some rice 
growing down there. Even Mr. Hastain, I don't believe, would call that a shoot­
able population. By shootable I mean areas that attract hunters from outside. 
The only shootable populations we have are Tul� Lake, Owens Valley and the 
Sacramento-San Joaquin system. People take them out of their back yards in 
other areas, but that is not what I mean. 

MR. W. B. BARNES (Indiana): In Indiana we have carried on several experi­
ments with banding pen-reared birds; in fact, we banded several thousand birds. 
Back in 1942, we had a return of cocks of about 6.5 per cent. For every 100 
cocks released at 8 weeks of age, about 61,4 were bagged by hunters. A liftle 
later, in fact a few months ago, we made some releases, about the 25th of October, 
prior to the opening of the hunting season on November 10. Our present results 
have just about doubled. In other words, our return is about 12 per cent. 

As far as the hunter is concerned, it certainly goes to show with about 61,4 
birds returning for every· IOO cocks released, at a price of 50 cents per bird, it 
makes each bird back worth about $8 as far as the Department is concerned. 

MR. GLADING: Will Indiana sell birds to California at 50 cents apiece! 
MR. BARNES: Well, our 50-cent figure is only the price which is paid to our 

conservation clubs for rearing the bird from the time it is 1 day old until it is 
8 weeks old. The 50 cents does not include the price of carrying over the brood 
stock �r any other cost incidental to game farming. For the coming year the pro­
gram is to carry our pen-reared birds· over to an age of 12 weeks, with a pay­
ment of 75 cents. In other words, it is a matter of releasing them as close to 
the opening of. the hunting season as possible. If we could release them on 
the day before the hunting season opens, probably we might get a fairly good 
return. 

MR. R. E. TRIPPENSEE (Massachusetts): Mr. Glading, do you have any idea of 
the actual relationship of the area to birds T Do you have any idea of actual 
population in terms of area and birds on those rice areas f 

MR.. GLADING: A very poor idea. On a comparative basis, the best of our 
pheasant land is probably as good, if not better, than exists any place in the 
United States. I have that on the word of Elliott McClure who has been more 
places than I have and I have also some bird dog trainers who work the South 
Dakota area in the fall and then work our Chico area in the winter. They 
claim our local concentration, which is just a small part of even this area l 
have indicated, exceeds that probably found any place else in the United 
States. In these better area.s, better than one male per acre, is taken off. That is 
absolutely the tops. That is not the Whole works by a lo"ng way. The margin is 
much bigger than the center, 
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MR. TRIPPENSEE: This is very interesting in connection with a letter I have 
from a former student now in Korea. He describes that country as being quite 
a lot of upland, but with many rice paddies and no shooting. He estimated 
the pheasant popualtion was double that which he had ever seen in South Dakota 
and perhaps three or four times as high. It gives very great promise for that 
type of country, the rice area. 

MR. GLADING: If we could spread the area out, it would solve our problem, but 
we can't because rice is of necessity grown in the lowest parts of the valley 
where irrigation is an inexpensive matter. It takes tremendous quantities of 
water, and water is scarce in California. We probably now have just about as 
much acreage under rice as we will ever get. When the rice crop drops, it will 
probably be less. 

MR. TRIPPENSEE: Do you know what the habits are in relation to rice'I Is there 
much damage by the pheasants and just when do they use the rice, 

MR. GLADING: Not much damage. There is a little taken by ranchers. There is 
quite a bit of damage by ducks to rice but not so much on pheasants. You see, 
the fields are irrigated before seeding and seeding is done by airplanes, and then 
water is kept on the fields until the rice emerges several inches, then it is taken 
off and put on again at intervals throughout the whole season and immediately 
before harvesting it is flooded up to about 3 weeks before harvesting so that the 
pheasants do not get into any extent at all on the standing rice. The water is 
taken off just about three weeks before harvesting and .the land allowed to dry 
so they can get the harvesters in, and that is the only period they have a chance 
actually to get at the rice as it stands. Of course, the gloo.nings are consid,erable. 
They are present from September on through until April. They are just starting 
to plow for rice now. 

MR. TRIPPENSEE: Do you feel their use of the mature rice is greaU 
MR. GLADING: That is on gleanings almost entirely. 
CHAIRMAN ALLEN: It sounds, then, as though the most productive pheasant 

areas in California are those that are naturally productive, is that right, 
MR. GLADING: If you want to call rice natural, I will go with you. 
MR. JEFF F. KENDALL (Oklahoma): A few years ago we inherited some pheas­

ants from our neighbors, Colorado and Kansas. Since then we l\,ave been raising 
some birds, and the question is asked me most every day from the quail shooter 
what effect the pheasants are going to have on the quail shooting population-our 
quail that we have. I would like some of the states that have had pheasants 
for a number of years to say something that I can take back to my people. 

MR. GLADING: As far as California is concerned, there is very little overlap. 
The Sacramento Valley used to be a good valley quail area, in fact one of the 
best, but intensive agriculture has destroyed all brushy cover which this bird 
needs. The only place you find quail in the Sacramento Valley is right along the 
water courses where willows remain, around houses where they use rolls of barbed 
wire as a substitute for brush, and that is the only place where they come in 
contact to any considerable degree. 

That question has been brought up, has the pheasant driven the quail ouU I 
would say no, that the habitat changed from quail to pheasant habitat in Califor­
nia. 

MR. KENDALL: Of course, our bird, the bobwhite, is not the quail. I under­
stand it is different, but I will agree with you on that. 

MR. GLADING: Incidentally I saw a male valley quail whip a male bobwhite. 
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VITAMIN A, VITAL FACTOR IN THE SURVIVAL OF BOB­
WHITES 

RALPH B. NESTLER 
U. 8. Fish and Wildlife Service, Patuxent Research Refuge, Bowie, Maryland

The importance of vitamin A in the nutrition of upland game birds
was brought to the attention of the writer 5 years ago by an outbreak 
of trouble among quail chicks on a local game farm. The symptoms 
indicated vitamin A deficiency with secondary bacterial infection of 
low virulence. Administration of additional cod-liver oil in the feed 
corrected the condition (Nestler and Bailey, 1941). 

Later, during the war, when feedstuffs were hard to obtain, poor 
hatches and high chick-mortality developed among quail on a state 
game farm where a popular commercial mash was being fed. Again 
the trouble resulted from insufficient vitamin A. 

That wild game birds can also suffer from vitamin A deficiency ·as 
well as can pen-reared stock, is indicated by a recent report of Cowan 
and Fowle, (1944) regarding visceral gout in wild grouse. This mal­
ady is now considered a ..symptom of vitamin A deficiency (Nestler, 
1945). Thus there seems to be a good possibility that a scarcity of 
vitamin A may have a significant bearing on the survival and increase 

�f bobwhites in the wild as well as in captivity. 
Vitamin A is a colorless fat-soluble nutrient found solely in the 

tissues and products of animals. It is synthesized by the liver from lV( reddish-yellow carotenoid pigments of plants, and stored in the liver 
V, until required by the animal. Of the more than 30 such plant pig­
' ments, only 4, namely, alpha, beta and gamma-ca,rotene, and cryptox-
1 anthin, are known to have a vitamin A activity. 
· Ewing (1941) lists 12 functions of vitamin A in, the diet of domes­

, 

1 tic fowl: "(1) promotes growth and health; (2) promotes appetite 
and digestion; (3) aids tissue formation; ( 4) acts as a regulating sub­
stance ; ( 5) prevents infections, notably of the eyes, sinuses, air pas­
sages and lungs; ( 6) increases resistance to many infectious diseases; 
(7) increases resistance to some parasite_s; (8) is necessary for good
fertility and hatchability; (9) increases vitality and livability; (10)
probably affects length of life; (11) strengthens tissue and membrane

. formation; and ( 12) maintains normal functioning of epithelial and
nerve tissues." The same writer maintains that "vitamin A deficiency
among poultry seems to be quite common in all sections of the coun­
try.''

Inasmuch as no work on the vitamin A requirements of game birds 
has been found recorded in the literature, studies were initiated by 
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the Fish and Wildlife Service in 1944 at Patuxent Research Refuge 
to determine the bobwhite's vitamin A requirements for breeding, 
growth, and mainten�nce. The author is indebted to the following 
administrators and fellow-scientists for their valuable unstinted as­
sistance that helped to make the study possible and successful: A. L. 
Nelson, Assistant Chief, Division of Wildlife Research, U. S. Fish and 
Wildlife Service, for his guidance, helpful suggestions and encourage­
ment; Dr. Hugo Nilson and Dorothy Darling of Fisheries Laboratory, 
College Park, Maryland; Mr. N. R. Ellis, W. Kauffman and H. Bas­
tron, Animal Husbandry Laboratory, Beltsville Research Center, 
Maryland; and R. Stow of Patuxent Research Refuge for spectropho­
tometric ass�s of feedstuffs and livers; Dr. Don R. Coburn, Disease 
Investigations Laboratory, Patuxent Research Refuge, for pathologi­
cal examinations; Katheryne C. Tabb, U. S. Fish and Wildlife Serv-

. ice, Washington, D. C., for preparation of graphs; Executive Director 
Seth Gordon and R. Latham of the Pennsylvania Game Commission; 
C. 0. Handley of the Virginia Cooperative Wildlife Research Unit;
Dr. A. Pearson and R. Allen of the Alabama Cooperative Wildlife
Research Unit, as well as various personnel at Patuxent Research .Ref­
uge for their collection of wild birds.

PROCEDURE 

Three generations of pea-reared bobwhites, totaling 2,244 birds, were 
used in the studies, and the research was conducted in such a manner 
that the effect of a deficiency in the first generation might be traced 
through the third generation. For every new experiment, approxi­
mately an equal number of quail with the same nutritional history 
were distributed on each diet. 

All necessary nutrients for production, growth, and maintenance, 
with the exception of vitamin A, were furnished in all the diets in 
such quantities as to meet the known and assumed requirements of the 
game bird. The basal ingredients were devoid of vitamin A or caro­
tene, or contained only negligible quantities. The only dietary varia­
ble in each experiment was vitamin A.

In the breeding experiments, vitamin A levels of zero to 8,000 I. U. 
per pound of feed, were compared, and in growth and maintenance 
experiments, lev.els of zero to 5,000 I. U. were studied. Also vitamin 
A was compared with pure carotene (90 per cent beta, 10 per cent 
alpha) and the carotene of several feedstuffs. 

For determination of vitamin A storage in the birds, livers of sac­
rificed pen-reared quail, and wild bobwhites froni Pennsylvania, Mary­
land, Virginia and Alabama were assayed spectrophotometrically. 
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Figure 1. Symptoms of vitamin A deficiency in bobwhite quail. (a) Opthalmia, showmg 
film covering pupil of eye, and purulent exudite in corner. (b) I, deficient bird with pale 

swollen kidneys and ureters engorged with urates. II, normal bird. 

RESULTS 

An early manifestation of vitamin A deficiency in quail (Figure 
la) was the development of weak, watery eyes. Sometimes gr�y spots 
appeared on the pupils. Victims became ruffled and droopy, often as-
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sumed an unsteady gait, and defecated thick urates. Later one or both 
eyes would close and ooze purulent material from between the lids. 
Starvation, emaciation, and death of the birds quickly followed blind­
ness. During the winter, however, these external symptoms were not 
manifested as at other times, but birds often died in good flesh and 
with full crops. Post-mortem revealed pale and often swollen kidneys 
Figure lb), and enlarged impacted ureters. Severe visceral gout with 
urates flecking or thickly coating the heart, liver, gizzard, and some-
times all viscera, occurred in many cases. Gizzard contents generally ___.-, ,
were bright green from bile. Rhinitis or common cold was espe11ially-----
prevalent among deficient quail, but in no cases were diphtheric _ 
patches found in the pharynx and esophagus as occur commonly in 
domestic fowl suffering from avitaminosis A. A great deal of individ-

\

\ 
ual variation was found to exist among quail in their storage of vita- \
min A, and consequently in their ability to survive a deficiency. Such 

) variation no doubt depends on the consumption and selection of food, 
liver size, assimilation of vitamin A or carotene, hereditary factors, • 
and environmental conditions. 

Breeding stock.-(Figure 2a) Survival of the breeders of both /: 
years, their production and hatch of eggs, and the survival of their ,, 
offspring to 10 weeks of age, increased in direct proportio:n with the 

Effects of Vitamin A in Production Diet 

I.U.of Vitamin A per pound of Diet 

Figure 2a. 

I·'
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increased quantity of vitamin A in the diet, whether from fish oil, 
pure vitamin A, or carotene. The optimum level, in the cases of egg 
production and hatchability, and the survival of the offspring, was at 
6,000 I. U. per pound of feed; but for survival of breeders the highest 
level of 8,000 I. U. gave better results. Regardless of the growth diet,
only 30 per cent of the offspring survived from parents on 3,000 I. U., 
42 per cent from those on 4,000 I. U., and 54 per cent from those on 
6,000 I. U. 

All of the hens, save one, on the diet containing no vitamin A, 
started production in May and laid an average of 12 eggs each before 
avitaminosis stopped activity. The first death from vitamin A de­
ficiency occurred 2 weeks after the removal of the nutrient. Five 
survivors (3 females and 2 males) were brought back virtually from 
death by oral administrations of 10-30 drops of fish liver oil {3,000 
I. U. per gram). All had severe ophthalmia, and one hen WllS totally
blind, but all recovered completely, and the hens resumed production
17-35 days after the first treatment.

Storage of vitamin A in the livers (Table 1) of the breeders was
also in direct proportion to the level of vitamin A in the diet. Caro­
tene (Table 2) was not utilized as efficiently as true vitamin A. Hens 
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TABLE 1. EFFECT OF VITAMIN A IN PRODUCTION DIET OF QUAIL, ON WINTER SURVIVAL, OFFSPRINGS' LIVABILITY 
DURING THEIR BREEDING SEASON, AND STORAGE IN LIVERS AND EGGS 

International unite of 
vitamin A 

None 
2,000 
4,000 
6,000 

-8,000 �-
----

Survival (per cent) 

Breeders 
( during willter) 

0 
14 
25 

, 68 
92 

Offspring ( during 1st
breeding season) 

0 
73 
79 
88 
87 

International units of vitamin A stored per gram of 

I 
I Livers of chicks 

Livers of breeders Yolks I when hatched 
Coc(ks j Hens I 1st eggs \ 1st hatch l Last ihatch 

0 0 

I 
7 76 0 

11 6 12 82 27 
164 29 14 121 29 
190 102 23 104 50 
639 171 I 20 146 66 

TABLE 2. TRUE VITAMIN A COMPARED WITH 
1
ITS PRECURSOR CAROTENE IN

THE DIETS OF QUAIL 

Production diet: 
Per cent hatch of eggs ................................................................ . 
Per cent survival of offspring 10 weeks ................................. . 

Growth diet: 
Grams weight end of 10 weeks ............................................... . 
International units of vitamin A stored per gram liver ........... . 

Maintenance diet: 
International units of vitamin A stored per gram liver ........... . 

• J.... 

Vitamin A. I Carotene 

62 
64 

157 
183 

442 

53 
60 

150 
89 

29 
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supplying the factor to their. eggs. The deposition of vitamin A in 
tiieeggs ('fable 1) and subsequently in the chicks was also in direct 
proportion to the level of vitamin A in the production-diet. OlL..a.11 
]filrels o£ Yitamin A leS& of,thevitamin was suppttetl- tG-tbe last hfil:ch 
oLchicks than to the :first hatch. In fact, there was less of the nutrient 
in the livers-of the last chicks from parents on 8,000 I. U. of vitamin 
A than there was in those of the first chicks from parents without
·vitamin-A. This fact may account for the reputed poor success of
second and third clutches of eggs from quail in the wild.

During the following winter (Figure 2b, Table 1), when vitamin
A was removed for 4 weeks from the maintenance diet of the first
generation of birds, survival was in direct proportion "'.ith the quan­
tity of the nutrient that had been in the production diet. Only 14
per cent of quail that had been on 2,000 I. U. of vitamin A in the
summer survived, in comparison to 92 per cent of those on 8,000 I. U.

r ' The effect of the parents' diet on the offspring was apparent even
1 during the latter's breeding season a year later (Figure 2b). Sur­

vival even then was directly influenced by the parents' diet. When
true vitamin A was compared with carotene in the production-diets,
the former gave better hatchabjlity of eggs by 9 per cent units, and
greater survival of offspring by 14 per cent units.
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Survival during Winter as influenced by Growth Diet 
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Figure Sb. 

The breeders' weights, feed consumption and egg fertility were 
unaffected by either the levels of vitamin A. in the diet, or th_e source, 
whether true vitamin A. or carotene. 

Growing stocks.-(Figure 3a) Chicks without access to vitamin A., 
although from parents that received a high level, were all dead from 
avitaminosis within 3 weeks after hatching. Both survival and growth ) increased in direct. proportion with the increase of the vitamin A. '.i 
content of the growth diet, until they reached a maximum at the 3,000 
I. U. level per pound of feed. Higher levels of 4,000 and 5,000 I. U.
produced a slight but not significant increase. True vitamin A. in
comparison with carotene gave slightly better growth ( Table 2), but
not better survival, at all levels from 500 to 2,500 I. u.

The young stocks' survival during the winter (Figure 3b), regard­
less of the level of vitamin A. in the maintenance diet, was in direct 
relationship with the level of vitamin A. in the growth diet. When 
all vitamin A. and carotene were eliminated from the winter diet, the 
average number of days that the birds survived increased in direct 
proportion with the vitamin A. in the growth diet. This variation 
ranged from only 13 days for those that had received as low as 500 
I. U. of vitamin A. to 50 days for birds that had received ten times
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that quantity, or 5,000 I. U. Death from avitaminosis struck quickly 
(Figure 4a), only 6 days after the removal of the vitamin, and claimed 
93 per cent of the birds before the end of 4 weeks. When a small quan­
tity of vitamin A, only 500 I. U., was incorporated in the maintenance 
diet, mortality was delayed to some extent and only 32 per cent of the 
birds succumbed in the first 4 weeks. 

! · During the period of growth less than 20 I. U. of vitamin A per 

---- gram of liver were stored by the birds (Figure 5a), except where the 
quantity of the factor in the feed exceeded 2,000 I. U. per pound. 
Storage increased heavily in direct proportion with the level of vita­
min A in the diet as the latter rose from 2,000 to 5,000 I. U. Birds 
from parents on low levels of vitamin A stored less than did those 
from parents on high levels of vitamin A. Quail on 5,000 I. U. of 
true vitamin A (Figure 6a and Table 2) stored significantly more of 
the vitamin than did those on 5,000 I. U. of carotene. 

The level of vitamin A in the growth diet had no significant effect 
on subsequent production, fertility, and hatchability of eggs, except 
that low levels resulted in no production consequent to death of the 
birds. 

Quail during winter.-(Figure 4b) One thousand units of vitamin 
A per pound of maintenance diet gave optimum livability during the 
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Effects of Vitamin A in Winter-Maintenance Diet 
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winter, and kept the bi�ds in �ood condition, but was insufficient _for>----"­
subsequent egg production which was markedly affected by the vita-
min A potency of the maintenance diet. Optimum production oc-
curred among birds that had received 2,500 or more units of vitamin 
A. Apparently the reason for this effect on production is that no
appreciable quantity of vitamin A was stored (Figure 5b) until the 
level of the vitamin in the diet reached 2,500 I. U. per pound. This 
fact indicates that, despite appearances, the body's requirements for 
maintenance were not met by 1,000 I. U. per pound of feed. Birds 
·that received low levels of vitamin A in their growth diet stored pro­
portionately less vitamin A than did those that received high levels 
in the growth diet. Likewise (Figure 6a), at 5,000 I. U. there was 
significantly greater storage fr.om true vitamin A than from carotene.
In fact the storage from carotene was no greater than that from th'e 

.· levels of vitamin A below 2,500 I. lJ. 
Birds on 5,000 I. U. of carotene showed greater increases in weight 

during winter than did those on the equivalent quantity of true vita­
min A. 

At the low vitamin A level of 500 I. U. per pound of maintenance 
diet (Figure 6) survival was more than twice as great on true vitamin 
A than on carotene. 
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Vitamin A vs. Carotene Storage when Fed at· 
Level of 5000 I. U. per lb.of feed 

Figure 6a. 
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Vitamin A vs.Carotene on Survival at 
500 1.U. Level in Winter­

Maintenance Diet 

Figure 6b. 

The quantity of vitamin A in the maintenance diet had no effect 
on food consumption, maintenance of weight, or subsequent fertility 
and hatchability of eggs. 

Wild quail.-Forty-five shot and trapped wild quail showed storage \\ J
of vitamin A ranging from 20 I. U. to 756 I. U. per gram of liver and I 

r· 
averaging 243 I. U. tl'hirty-one per cent had only enough vitamin A I 
stored in their livers to permit survival about 4 weeks. As one might 
easily suspect-no cases of very low storage were present because such 
stock had probably fallen victims of predation or inclement weather 
and so were not available. 

DISCUSSION 

This investigation, in the author's estimation, strongly emphasizes 
the value of fundamental research in the solution of wildlife problems. 
Carefully-controlled studies that endeavor to uncover underlying 
principles are as important in the development of a sound conserva­
tion program as they are in successful health, agricultural, or military 
projects. The practical application of such fundamental knowledge as 
presented in this paper, may be applied to game in the wild as well 
as that in captivity. For wild birds, of course, final confirmation of 
results is obtainable only from controlled studies in the field. Islands 
are strongly recommended for such studies (Nestler, 1946). In the 
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meantime, proceeding primarily on the basis of laboratory research, 
let us see how vitamin A may fit into the conservation picture. 

Consider first the pen-:r:eared quail. Most of these are raised for 
restocking depleted areas. In 1940 (Nestler and Nelson, 1942) there 
were 711 licensed quail breeders and more than 387,000 bobwhites 
were propagated and purchased by the states. Quite a sizable in­
dustry! However, as pointed out recently by Nestler and Studholme 
(1945) many game managers are now of the opinion that this enter­
prise has been largely unsuccessful 'in its primary objective ·of in­
!-lreasing quail populations in. the wild. Four possible reasons are dis­
cussed-one being that of food. Might not a deficiency of vitamin A 
be involved? Surely 'if the vitamin A content in the production diet 

_---1 · affects the survival of the breeder's offspring as long as a year after

· · hatch, then it is a factor that must be given careful consideration.
Both yitamin A and its precursor, carotene, are easily destroyed in

storage by oxidation or rancidity (Fraps and Treichler, 1933; Fraps
and Kemmerer, 1937; Baird, Ringrose and MacMillan, 1939). It
would seem wise, therefore, from a practical standpoint, for quail
propagators to incorporate high enough levels of vitamin A in their
rations to compensate for the many variable factors that tend to cause
destruction of vitamin A in feeds, and to avoid long storage of game­
bird mashes, especially at high temperatures. Likewise,, it would be
highly desirable to build up a large reserve of vitamin A in the livers
of birds by feeding more of the vitamin than the requirements de­
mand. In the light of our present knowledge, 0.5 per cent of fresh
vitamin A and D feeding oil, fortified (3,000 I. U. per gram) in the
production diet, and 0.4 per cent in the growth diet (and maintenance
diet, if birds are held through the winter) should be satisfactory.

Before birds are liberated, they should be made acquainted with
carotene-containing feedstuffs in the wild. It has been found that, al­
though pen-reared stock when liberated quickly make use of wild un­
familiar foods, (Nestler and Langenbach, 1946), yet they are not very
discriminating in their selections, a weakness that is only natural in
the light of their inexperience. Pen-reared quail apparently cannot be
trus'i.ed to select foods having vitamin A from those which do not.
In tests where quail were given a <;hoice of a vitamin A-defiGient. diet
and one rich in carotene from one of three sources, pure carotene,
alfalfa leaf meal, or yellow corn, the results were disappointing .. At
first no preference was shown, then in all groups the birds ate so
much more of the deficient diet than the other that heavy mortality
from avitaminosis resulted. Several weeks of such unwise dietary
selection in the wild would be disastrous to a restocking program.
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When acquainting quail with food common in the wild, one shouldkeep five things in mind regarding the feedstuff: ( 1) total food valuefor quail; (2) carotene content; (3) preference by quail; (4) pres­ence and abundance in locality where liberation is to be made; and(5) accessibility, especially in time of snow. Although we have chemi­cal analysis of most quail foods (King and McClure, 1942), unfor­tunately practically nothing is known about their digestibility, ortheir vitamin A potency. The Fish and Wildlife Service plans aninvestigation of these factors in the near future, but at present ourtotal store of knowledge regarding vitamin A content of quail foods,includes only the facts that yellow corn is the only commercial cerealthat contains an appreciable quantity of carotene; willow oak ( Q. 

phellos) acorns (King and Titus, 1942) contain about 180 I. U. of ;;vitamin A activity per gram; Wilson black soybeans, unlike many 
i other varieties of soybeans, are a good source, and fresh greens are very rich in the vitamin. Now. let us consider the naturally-reared bobwhite, the one nativeto the wild. Is he affected by vitamin A deficiency, and can he behelped by our knowledge of vitamin A 1 One mystery of the wild that has intrigued scientists for many 1 · years is that of periodic fluctuations in animal population. Although +-. . climatic variations are considered by many to be the underlying cause, nevertheless Elton (1924), proponent of the sun-spot theory, and the30 scientists at the Matamek Conference (Gowanloch, 1931) recog-nized the fact that migration of animals and variations in their num-bers are often due to the food supply. From intensive studies on bob­whites, Errington (1934, 1935, 1936, and 1939) and Errington andHamerstrom (1935-1936), realized that the quality and distributionof food is one of the inain factors affecting survival of quail and thecarrying capacity of quail lands. Kalbfus (1918) in a report to thePennsylvania Game Com:rp.ission declared: '' The question of an ade­quate food supply for game of all kinds dur.ing the time when ourstate is covered with ice and snow, is the paramount question for con­sideration, and that without this food supply more game by far willbe lost each year than is destroyed by forest fires or is taken by hunters, legally or illegally." Gersten (1942), however, maintains"that the bobwhite quaif is the only species which suffers serious deci­mation because of the lack of winter foods.'' The 1945 wildlife survey (Leedy, 1946) in northwestern Ohioshowed an alarming decline in both pheasants and quail over 1941.Total snowfall for Ohio during the winter of 1944-45 was the greatest since 1926; in some sections lasting for 10 consecutive weeks. A seri­ous drought which started in the fall months continued throughout 
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the winter, with the result that natural food supplies were consider­
ably curtailed .

. Thus, food scarcity, whether caused by climatic vagaries or human 
-·--1 mismanagement, apparently is a vital factor in population fluctua-

. tions of quail, and may also be a deciding factor in shrinkage of the 
natural range. Certainly food high in caloric value for heat and 
energy is necessary, especially in winter, but what about a factor like 
vitamin A? In our experiments we have found that quail can survive 
and gain weight in winter on simply yellow corn, supplemented only 
by additional vitamin A in cottonseed oil, or by 2 per cent of alfalfa 
leaf meal. Likewise (Nestler, Bailey, Martin and McClure, 1945), 
bobwhites have been maintained successfully on diets containing 50 
per cent of a variety of wild foods, even sumac, wax myrtle, and bay­
berry fruits, and 50 per cent of corn plus a vitamin A supplement. 
Nevertheless they will die within 2 weeks on more palatable, better­
balanced diets of cereals, soybeans, minerals and other wholesome 
foodstuffs high in food value but deficient in the one factor, vitamin A. 

. / Thus during winter ·especially, vitamin A apparently stands on a par
� with carbohydrates as a factor that decides the fate of quail.

Of 45 wild quail shot or trapped this winter in Pennsylvania, 
Maryland, Virginia and Alabama, at least 31 per cent, or nearly one 
third, had not enough vitamin A stored in their livers to help them 
survive more than 4 weeks of a aeficiency of this factor in their diet. 

Imagine the effect of a thick blanket of snow last.ing for a long 
period. Most of all, sources of vitamin A would be made unavailable. 
While carnivores can obtain their vitamin A from the tissues of other 
animals, quan, in winter at least, depend largely on carotene in plants. 
Unless they have stored away a plentiful supply in their livers their 
case would become desperate. Our data indicate that the storage by 
quail of vitamin A from carotene is much less than that of true vita-

, , min A. All but 15 per cent of an adult quail's diet is vegetable mat­
. ----t\ ter; the rest consists of .insects and grubs. Do insects and grubs store 

1 

·vitamin A like higher-type animals? Only further research can prove
that point. If they do not contain vitamin A, then quail must trust
entirely to carotene of plants.

--ti Less ca.rotene is manufactured in pla?ts during a hot, dry period
· than durmg a cool, wet season. Combme a droughty summer and

fall with a severe winter of prolonged snow, as was the case in Ohio 
in 1944-45, and the result is an ideal condition for vitamin A de­
ficiency. Birds will die either directly or indirectly from avitaminosis. 

· Weakness, impaired eyesight, lack of alertness, and loss of speed
causes them to succumb quickly to predation and severe weather.
Thus, submarginal, or even marginal, intakes of vitamin A, while suffi-
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cient to keep birds from dying from avitaminosis, yet many under­
mine their constitutions to such an extent that death results anyway 
from other causes. Also death of a part of a covey from vitamin A 
deficiency may so reduce the size of the group that the survivors may 
perish from lack of protection from cold during huddles. 

SUMMARY 

Studies on the vitamin A requirements of bobwhite quail for breed­
ing, growth and maintenance were conducted at the Patuxent Re­
search Refuge with three generations of birds, totalling 2,244 quail. 

The optimum level of vitamin A for breeding quail was 6,000 I. U. 
per pound of feed; for growing.stock, 3,000-4,000 I. U.; for mainte­
nance i_n winter, 2,500 I. U. In the case of growing stock, and adults 
on maintenance diets, there was little storage of vitamin A in the 
birds' livers until the levels in the diet exceeded ·2,500 I. U. 

A lack of vitamin A for 3 weeks was fatal to all chicks; for 4 
--

weeks, to -93 per cent of adult birds, depending on the quantity of 
vitamin A they had received and stored previously. 

A deficiency of vitamin A in the diet of the breeders affected their 1 ' 

own survival, their reproduction, and the survival of their offspring ; 
a deficiency in the growth diet affected the growth-rate and survival 
of chicks and their livability during winter; a deficiency in the winter­
maintenance diet affected winter-survival and subsequent production. 

The vitamin A content of the breeders' diet affected the storage of 
vitamin A by their offspring; and the vitamin A conttmt of the 
growth-diet affected the storage of vitamin A during winter. 

Pure carotene (90 per cent beta, 10 per cent alpha) was not util­
ized as efficiently as true vitamin A; neither was it stored as vitamin 
A in the birds' livers in as large quantities as was true vitamin A 
fed at the same level. 

Submarginal and marginal intakes of vitamin A or its precursor, 
carotene, were often sufficient to prevent death from avitaminosis, but 
lowered the birds' vitality and alertness, affected their eyesight, and 
in general undermined the physical condition, so that there was less 
ability to resist disease, adverse weather, or predation. 

The. results indicate that vitamin A deficiency_ may be a potent 
factor in the frequent lack of success with pen-reared quail in restock­
ing programs, and also in the mysterious periodic fluctuations in pop­
ulations of wild quail as well as the shrinking of their natural range. 

The fact is recognized that vitamin A, important as it is, neverthe­
less is only one factor in the great nutritional complex of proteins, t) carbohydrates, fats, at least 14 necessary minerals, and at least 17 f 
other vitamins, and holds only a niche in the greater biological com-
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plex of heredity, environment, climatic conditions, predation, disease, 
et cetera, that affects our game population. 
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DISCUSSION 

CHAmllUN ALLEN: I wonder if there is anyone here who isn't convinced.
MR. KENNETH A, WILSON (Maryland): What wild food would contain vitamin 

Af 
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MR. NESTLER: Well, that is work yet to be done. I will say this much. We 
recently analyzed the crop contents of one of our wild quail that had been feed­
ing on Leapedeza atri.ata, Chamaecriata nictitam, and it contained an appreeiabl� 
amount of carotene. We have, also analyzed Wilson black soybeans and found 
them to contain about four times more vitamin A, that is carotene, than yellow 
corn. 

MR. WILSON: In other words, vitaJnin A is very important to the winter sut­
vival of the bobwhite quail and yet all vitamin A foods in the wild are not neces­
sarily of a high palatability rating. Like ice cream and some other food to us, 
we take the ice cream rather than the other food, although the other food might 
eontain the necessary and very important vitamin A. 

You mentioned that green grass, I believe, contained a high content of vitamin 
A. I remember a couple of winters ago in the Green Ridge Forest in western
Maryland, the crop of acorns and other foods which are supposed to be .very
necessary to the survival of wild turkey during the winter months were lacking
entirely. I noted by study and analysis of their droppings that the wild turkey on
that particular area fed almost throughout the winter entirely upon green grass,
green vegetation. So I imagine they came through all right, after all, because of
that vitamin A content which graBB has.

MR. EDWAJI.D K. LOVE (Missouri): We have been pushing lespedeza. Did I 
understand you to say that was a good food to plant in the wild, for-instance, for 
the wild birds and the farm birds f 

MR. NESTLER: What I did say was we analyzed the crop contents of. a bird 
which contained a mixture of lespedeza and partridge pea. Now, which one of 
those two contained the vitamin A, I wouldn't be able to say. We will have to 
conduct more work along that line. However, there is this much to be said about 
any of these species of plants-soybeans for instance, in the main, are devoid of 
carotene. The illini soybean, the mammoth yellow, and a number of others are 
not carriers of appreciable quantities of carotene, yet the Wilson black is a po­
tent source of vitamin A. We cannot just blanket the statement, lespedeza is a 
good source of A. It may be lespedeza of one type is a good source, whereas 
the other lespedezas are not. That remains to be proved. 

MR. 0. E. FRYE (Florida): You mentioned these wild birds that collected in 
Pennsylvania had enough vitamin A stored in their livers to last only about 4 
weeks. What vitamin A storage could yon expect 7 

MR. NESTLER: We are governed by the work on birds in captivity, I will grant 
you that. We have compared the birds that died on certain levels of vitamin A 
with the content of A stored in the liver of similar birds on the same level. We 
have taken these wild birds and compared their liver storage with the storage of 

'A in the pen-reared stock. 
MR. FRYE: With the great exceBB of vitamin A, do you _think you can get birds 

to live without vitamin A or on vitamin A deficient diets for a considerable length 
of time! 

MR. NESTLER: That is true. We have carried birds throughout the entire winter 
on diets completely devoid of vitamin A, because they have had good diets prior 
to that time that permitted high storage of A in the livers. 

M&. FRYE: Is there much t Is animal life a good source of vitamin A 7 In 
Florida they will eat insects, frogs, crawfish and everything else all winter. 

M&. NESTLER: That remains to be tested. The only indication we have of what 
insects may contain in the line of vitamin A, we analyzed an earthworm just 
before I came up here. That earthworm had enough true vitamin A in its body 
to keep a quail alive for one day. That is all we know about it so fai:. 

M&. ·lulNNETH A. WILSON: What ia the vitamin A rating of that important 
quail food which they are now experimenting with in the South, Lespede11a bi­
color ! I think it is a shrub. What is the vitamin A rating of thatf 

MR. NESTLER: That awaits our examination. 
MR. WILSON: It rates all rightt 
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MR. NESTLER: No, we don't know. It is something that is yet to be found out. 
The only things we know about are yellow corn, black soybeans and the other 
varieties of soybeans that have been tested and the earthworm. So there is a 
big field ahead of us for examination. 

Incidentally, along the line Mr. Wilson mentioned, we received word from 
Canada of trouble with Hungarian partridges dying during heavy snow storms 
and in the letter by Mr. Tufts there was a statement that around hogs where the 
ground is warm the grass is green. These Hungarian partridges tended to con· 
gregate around the green spots. It is very interes+ing to me. I hope some day to 
get up to Canada and find out whether it is the grass that is keeping the Hun­
garians alive, those that do survive, or some other factor. 

MR. G. M. SPARGO (Alberta, Canada): Your statement about the Hungarian 
partridge is extremely interesting to me. We were the ones who originated the 
Hungarians in 1908. I would like to know the name of the gentleman who 
mentioned that. 

MR. NESTLER: The Hon. R. W. Tufts, District chief, Dominion migratory bird 
officer of Maritime Provinces. 

MR. SPARGO: From wheref 
MR. NESTLER: From Nova Scotia. 
Ma. SPARGO: Of course, they imported them from Alberta. 
MR. E. LEE LECOMPTE (Maryland) : I have been familiar with this subject the 

past three years. At the Gwynnbrook State Game Farm in Maryland, the super­
intendent has been raising bobwhite through the winter months instead of the 
summer months. In the winter of 1943, we received a shipment from Mr. Nestler 
and placed them in our pens to prove the theory they would lay eggs; they did. 
I think Mr. Nestler will admit that fact. The birds were offered to be returned to 
him, if he wanted the young ones. We raised as many as 3,000 birds in one 
brooder house, with 215 hens. 

I was wondering if they had vitamin A and B also added to make them lay in 
in the wintertime. 

MR. NESTLER: I couldn't answer that Mr. LeCompte. That is a subject for 
deep study. 

MR. LECOMPTE: I don't think you believed it and you went over to the farm 
and saw it with your own eyes. The young were being hatched out in the winter­
time . 
. MR. NESTLER: Perhaps that was vitamin E. 

MR. HARVEY E. HASTAIN (California): How would the carotene content of 
your grain and dry grasses comparef .Have you run tests on that! 

MR. NESTLER: They have been run with hays. It depends on the treatments; 
rapidly-cured hays under special conditions will be high in carotene content. 
Ordinarily sun-11ured hays are low. So that might answer the question regarding 
grasses that are out i.n the open-dried grasses. 

Ma. HASTAIN: I was familiar with the hay, but I didn't know about the plants 
in the natural state. What would happen when they dried upT 

MR.. NESTLER: So far as I know, no tests have been made on that. Also, young 
grass is higher in carotene than old grass. The older the grass, the lower the 
carotene content. 

MR. W. :B. BARNES (Indiana): We analyzed crops of birds killed during the 
hunting season during November. In Indiana, we found that yellow corn was the 
most important one single food in their diet. Ragweed was second, smartweed 
third, and I believe soybeans and then in southern Indiana, where we have more 
or less of a deficiency of corn, Korean lespedeza +akes the plaee of some of the 
other weed seeds down there. We don't grow very much lespedeza in northern 
Indiana. So apparently our wild birds are· following that diet. 

MR. NESTLER: Thirty-five per cent of the yellow corn in the diet of a bo',white 
quail will keep it alive; white corn, wheat, oats, barlPy, rye, will not. Quail will 
die in 2 to 4 weeks on any of the other cereals, but 35 per cent of yellow corn in 
the diet of a bobwhite quail will keep it alive. 

MR. LOVE: Will yon say that again, pleasef 
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MR. NESTLER: Thirty five per cent of yellow eorn in a quail's diet will keep it 
alive. It is just a marginal level. 

MR. LoVE: What is the rest¥ 
MR. NESTLER: Well, the other cereals named do not eontain any appreciable 

amount of carotene. 
MR. LOVE: Barley or wheaU 
MR. NESTLER: That is right; rye, wheat, barley, oats, white eorn, are no souree 

of carotene, and so Unless there is another source of carotene brought in, the 
quail will die on thpse cereals for want of carotene. 

A FOREST MAMMAL MOVES TO THE FARM-THE PORCU­
PINE 

DONALD A. SPENCER 

U. S. Fish and Wildlife Service, Denver, Colorado 

When the white man moved into the animal association of the North 
American continent, the balance between species and numbers neces­
sarily had to change. Gradually, and then with increased tempo, this 
adjustment took place. Four factors have a bearing on this modifica­
tion of our wildlife association. Hunting pressure, first restricted 
to the need of obtaining food and furs, has more recently been aug­
mented by the more drastic requirement, recreation. At first only 
edible species were taken, but now "target species" have increased 
the scope of this hunting. Furthermore, do not assume that "target 
hunting" is restricted to the small boy and his .22 rifle. The second 
pressure factor was that for personal protection. This was not merely 
protection from physical �ttack but against diseases transmitted from 
animals to man, such as rabies, plague, and tularemia. It can include 
not only the large predators but many small fur bearers, rodents of 
many species, and even birds such as gulls that occasionally contami­
nate water supplies and carry infection between poultry yards. Pro­
tection for man's domestic livestock, poultry, and crops may call for 
the control of reptiles, birds, and mammals. Even his soils need pro­
tection, his levees along the rivers, the irrigation ditches or terraces in 
his fields, again.st burrowing animals. 

While the two aforementioned factors bringing pressure against 
wildlife are serious, they can be 'relaxed or intensified by intelligent 
legislation and public education. The pressure from habitat changes, 
however, has brought more widespread modification of wildlife rela-, 
tionships than any other, and from this relief is practically impossible. 
Forests have been cut back, millions of acres placed in cultivation, 
range lands closely grazed, meadows repeatedly cut, marshes drained, 

,j 
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and a considerable area blanked-out from any vegetative cover by 
man's homes, installations, and roads. His domestic pets, the dog and 
cat, by their individual effort make still another considerable area less 
habitable for wildlife: The highway system and its fast moving traf­
fic take a heavy toll. Powerful lights, overhead wires, and other tall 
obstructions t.ake their t.oll of birds. Pollution of streams and bays 
kills fish and crustaceans and reduces aquatic food plants of water-
fowl. 

Lastly, pressure by disturbance is likewise no small factor in in­
fluencing the composition of the animal association. Without intent, 
man is driving certain species into oblivion by his mere presence, for 
example ivory-billed woodpecker. 

Confronted with this ominous array it is a wonder that wildlife 
exists at all in much of these United States. But certain mammals 
and many birds have not only survived but also increased both in 
numbers and range. The coyote is an outstanding example. This 
predator has increased its range and maintained a high population 
despite the fact that its pelt has sold for as much as $22.00; that many 
localities have paid bounties on it; that organized control programs 
using traps and poi.son have been conducted ; that it has served as a 
target for every rancher and hunter, and what might be termed '' wild 
lands" has been drastically reduced in area. 

-The porcupine (Erethizon sp.) is another member of the wildlife
association that is doing well in the face of man's pressure. While the 
coyote has had to make certain adjustments in habits to meet man's 
challenge, the porcupine has not been compelled to change fundamen­
tally. The porcupine, though an item of food among the Indians and 
in the Canadian North, is not so. considered in the states. His quilled 
hide has no value. Thus, he is relieved from all pronounced hunting 
pressure for economic reasons. The pressure exerted by the need to 
protect crops, livestock, and man's installations is locally very real, 
but the nocturnal habits of the porcupine limit the effectiveness of 
hunting by gun or club. Dogs may not be used to aid in hunting for 
there are few indeed that can be trained not to tackle the porcupine 
either before or after it is killed. Trapping is laborious, time con­
suming, and applicable only to local infestations. Poisoning is diffi­
cult and often ineffective because of the porcupine'� erratic feeding 
habits. In other words, man's suppressive measures against the por­
cupine to date are none too effective. .As for the effect of habitat 
changes, this paper hopes to show that porcupines have been benefited 
rather than harmed. 

The porcupine is generally considered a forest mammal, because for 
6 months out of every year, during the time snow and freezing weather 
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hold sway, it feeds on the foliage of certain conifers and the xylem 
and phloem layers of trees and shrubs. During the other 6 months it 
feeds largely on herbaceous plants and fruits. Since herbaceous plants 
are not at their best in a heavy forest stand, the porcupine is accus­
tomed to move each spring into more open areas, along streams and 
ponds, and bordering meadows. After lumbering operations that left 
a stand of seed trees, or following hurricane damage or a burn that 
opened the. forest, it was only natural that porcupines would increase 
for it provided both summer and winter food in close association. 

As agriculture developed in the northeastern United States and in 
the Rocky Mountain area the fields and orchards extended like fingers 
into forested areas, and with the advance of time, this condition per­
petuated and even emphasized the likelihood of conflict with the por­
cupine. For example, it is particularly important that orchards in 
the northern sectors be planted on the sides rather than the floor of 
the valley to obtain air-drainage, thus lessening damage by frost. 
Under such conditions the porcupine is in close contact with agricul­
tural enterprises. The crops and fruits raised are perhaps n.ew to him, 
but nevertheless much to his liking. Though the porcupine is not 
averse to traveling a half mile each day from his forest retreat to 
reach this source ·of summer food, he is equally willing to spend the 
day closer by in a road culvert, a vacant shed, a stonewall, or some 
cut-bank. 

More recently, the farmer planted new crops that further enticed 
the porcupine from natural forested areas. On low value land and 
marginal crop areas he planted the small '' farm forest,'' ofttimes not 
exceeding 5 acres. Here, through management and thinning, fuel 
and lumber are produced in fast-maturing tree plantations. The farm­
er is also entering the market in growing Christmas trees. The rais­
ing of nursery stock, fruit and ornamental, also duplicates some forest 
conditions, and the maple-sugar orchard furnishes an important part 
of the farm income in certain sections. Thus, the porcupine has fallen 
heir to man-made habitats not too different from the natural , .. and 
he has proceeded to move in on a semipermanent basis. 

Under natural forest conditions the porcupine is rarely found in 
excessive numbers. In most of our national forests the visitor en­
counters them only on infrequent occasions--partly due to their noc­
turnal habits. The populations increase but slowly, as they have but 
one young a year. To compensate for this low-breeding rate, however, 
man has -reduced the natural

° 

predators of the porcupine to a point 
where man himself is the only effective enemy remaining. Popula­
tions of porcupines therefore are tending to increase, aided by man­
.made food supplies. But increased populations or not, this rodent 
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has the little known habit of seasonal movement and concentration in 
favorable feeding areas. Therefore, locally it may become quite nu­
merous and destructive without the phenomena of a generally dense 
population being present. 

Although the fruit orchard is closely akin to the porcupine's normal 
habitat, the bark and leaves of the apple tree are not particularly 
relished. Aside from feeding on the ripening fruit, the damage to 
the tree consists in the breakage of limbs in small trees and the de­
liber:ate pruning of branches to make ascent easier and to reach fruit 
clusters. Thus, porcupines are rarely present in these orchards except 
in the fall when they sometimes appear in considerable numbers. On 
a 35-acre apple orchard at Cornish, Maine, the owner took 63 porcu­
pines during the fall of 1936 in steel traps set near the tree bases. In 
succeeding years, using the same method, he took 48 in 1937, 42 in 
1938, 26 in 1939, and 18 in 1940, or a total of 167 porcupines. 

One of the most widespread complaints is that of damage to ripen­
ing sweet corn. Relatively few porcupines may do considerable dam­
age, for the 10-20 pound rodent has a real appetite for corn-on-tne-cob. 

A farmer near Winchester, New Hampshire, reported that his corn­
fields looked as if a tractor had been run through them the morning 
after a foray of a group of porcupines. At Otisfield, Maine, another 
family makes a practice of hunting nightly with flashlights and clubs 
in their sweet cornfield during harvest time, and even then an appre­
ciable proportion of the crop has been lost. 

In the Mancos Valley in southwestern Colorado porcupines are re­
ported to "wallow-down" ripening wheat in their feeding thereon. 
As many as seven porcupines have been killed by the cutter bar of 
the mowing machine in harvesting a single field of alfalfa. A variety 
of garden crops also attraet the porcupine's attention. And so it goes. 

The farm forests seem particularly attractive to porcupines. Be­
cause of management and thinning, the trees are vigorous and thrifty. 
It can be demonstrated that porcupines select dominant trees of any 
given species for feeding, and to have a large grouping of thrifty 
trees can only constitute ideal feeding conditions. Undoubtedly, taste 
is a factor. At Cabot, Vermont, a 12-year-old Norway spruce (Picea 
abies) plantation of 5 acres suffered an 84 per cent loss in 3 years 
through porcupine feeding, despite the presence of natural timber 
stands in the immediate neighborhood. Such examples could be quoted 
by the score. Since the hard maple (Acer saccharum) is perhaps the 
most favored food tree, it takes no stretch of the imagination to pic­
ture the concern of the maple-sugar grower over the activities of this 
rodent. 

Crops are not the only things that suffer. Livestock is often too in-
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quisitive for its own good. A cow may sniff at the strange prickly 
form dozing in a corner of the rock wall of the pasture, only to re­
ceive a muzzle and tongue full ·of quills driven hard-in by a slap 
from the porcupine's tail. Dairy cattle because of their daily inspec­
tion at milking time can be treated for this injury, but range cattle 
without attention occasionally develop such sore mouths that they are 
unable to eat properly. Farm dogs are common victims of this in­
truder which does not hesitate to approach. farm buildings. One Ver­
mont veterinarian informed the writer that no small part of his in­
come was derived from treating dogs suffering from "porky en­
counters.'' 

In other ways, the invasion of farmlands by the. porcupine is prov­
ing a great nuisance. He has a taste for summer cabins, camps, and 
outlying farm buildings, probably drawn by the salt and grease spilled 
on the lumber. For the same reason the porcupine will gnaw the 
wooden handles of tools and farm implements left where he can get 
at them. More recently his fondness for the new synthetic rubber 
tire has come to our attention. 

Yes, unquestionably the porcupine has moved to the farm. For­
tunately serious losses are entirely local in character, and control 
should take the same pattern. Control over large areas will rarely 
prove economically feasible or desirable, whether by bounty payments 
-as exemplified in New Hampshire by the State expenditure of $127,-
081.50 over a period 26 years, or by trained crews employing modern
control techniques.
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EDGE EFFECT AS IT APPLIES TO SMALL MAMMALS ON 
SOUTHERN MICHIGAN FARMLAND 

J. P. LINDUSKA 
Game Division, Michigan Department of Conservation, Lansing, Michigan 

In the past quarter of a century we have become increasingly con­
scious of the need to stabilize agricultural lands and to maintain their 
fertility. Agricultural research has shown that in most instances soil­
and water-conservation practices are not only practical, but almost 
immediately profitable to the farmer, and adoption of recommended 
changes has been rapid and widespread. Over considerable areas 
farm habitat is being greatly modified, and the change is certainly to 
be reflected in wildlife and insect populations. A growing apprecia­
tion of the multiple land-use concept re.commends that the many 
interests concerned with land management evaluate these possible 
effects and interpret them in terms of all those affected. 

At the Rose Lake Wildlife Experiment·Station in Clinton County, 
the Michigan Conservation Department is attempting to evaluate 
many of these new developments in land use and farming in terms 
of their effect on wildlife. While the major emphasis in these studies 
is on game species, consideration is being given to other wildlife as 
well. In this connection, some incidental work is being done on small 

'mammals. 
One ·of the most apparent changes in farmland following the appli­

cation of soil-conservation principles is in the considerable increase in 
edge. Realigned field boundaries, strip-cropped fields, wooded gullies, 
hedgerows, et cetera, contrast sharply with the large areas of clean 
cultivation characteristic of conventional farms. Th!l proper inter­
spersion of types is usually considered basic in management for game 
(Leopold, 1933) and the general farm picture following adoption of 
these currently recommended land-use practices suggests a pattern 
favorable to most game species. However, few studies have been made 
which show the true consequence of such changes for game or other 
wildlife. Evidences of conditions favoring an increase in song bird· 
populations in areas of strip farming have been found by Dambach 
and Good (1940) and Good and Dambach (1943), and other indica-

. tions that strip cropping might have value in limiting numbers of 
some harmful insect pests have been obtained by Marcovitch ( 1935): 
Some preliminary observations on the importance of edge to another 
animal group of considerable economic importance will be given here. 

The area of these studies is in general, second-to-third-class agricul­
tural Jarid. However, the soil pattern is h'ighly complex and fertility, 
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of course, equally variable. Soil-conservation measures on the farm 
fields were begun with the establishment of the station in 1939, and 
most of the basic changes in land use required for sound farming were 
completed at the time rodent studies were started in 1941. Since the. 
full impact of such major habitat changes will not likely be reflected 
in animal populations for several years, the present status of all wild­
life is being looked upon with reservation. It should also be men­
tioned that the period of the work (1940-42) from w4ich these data 
have been drawn was, by present standards (1946), one of very low 
mouse populations. Meadow voles (Microtus p. pennsylvanicus) in 
particular were down in numbers, and colonies of this species were 
uncommon in the area (Linduska, 1942) .. Prairie deermice (Peromys­
cus maniculatus bairdii), also at a comparatively-low population level, 
were of general distribution, and even though the actual number of 
'individuais handled was small, the extent of trapping was great 
enough so that comparisons of the sort presented here are felt to be 
valid in spite of the low trapping returns. 

Analysis of general trapping data for evidences of edge response.­
To establish comparative population levels of small mammals, a stand­
ardized procedure of live-trapping and marking has been one of the 
methods used. A straight-line system of trapping was followed which 
involved 25 live-traps placed at 22-foot intervals beginning at the 
field edge and extending for 528 feet in the direction of the field cen­
ter. Traps so lo(.lated were operated for three nights, and the indi­
vidual catch used as an index to actual abundance. Using this means 
of determining comparative population levels a variety of situations 
and crops were trapped. This general program of trapping was for 
purposes other than to determine any response of small mammals to 
edge. However, the data offer an opportunity for measuring the possi­
ble value of edge, since an appreciable attraction of such situations 
for these animals would likely be reflected in a greater number of 
catches in traps located near field margins. An analysis of returns 
from over 5,000 trap-nights of operation is made in Figure 1 where 
the distribution of the catch of all small mammals taken in connection 
·with straight-line trapping is shown. Although the total catch in­
cludes individuals of house mice (Mus musculus) and meadow voles
(Microtus p. pennsylvanicus), the great majority of the catch (over
90 per cent) was prairie deermice (Peromyscus maniculatus bairdii),
and interpretation of- the results should be made largely in reference
to th:at species.

It will be seen from Figure 1 that the density of mice, as evidenced
by live-trapping, was essentially uniform from the field edge to a
point 528 f<'et in the direction of the field center. Many field edges
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were bounded by a woody undergrowth of fencerow or roadside cover, 
and it is of interest that the apparent number of mice near to these 
situations was actually somewhat lower than in the general vicinity 
of field centers. It is possibly of further significance that fall and 
winter trapping in harvested fields practically devoid of cover, showed 
the same general density of mice at the field center as was found at 
field margins where heavy ground cover was present. 

Rodent numbers near brushy field margins and in field interior.­
During the summer of 1940 several crop fields having dense herbace­
ous and woody margins were trapped for a period of one week using 
440 small-mammal live-traps. These were distributed over the greater 

88 

IELD EOGE FIELD CENTER-

Figure 1. Distribution of 183 small mammals taken in a variety of habitats in over 5,000 
trapnights of study. Lines of trap located vertical to the field edge and extending for a 
distance of 528 feet in the direcioion of the field center showed the density of mice to be 

· essentially uniform over the length of the 25 trap line. 

parts of the fields withimt particular reference to desirability of loca­
tion. An analysis of trapping records from these fields, which had 
been selected for well-defu].ed edges, gave no indication that the diver­
sity of habitat furnished by "grown up" field boundaries encouraged 
greater mouse production. For traps located over an area from the 
nearest field margin to a distance of 132 feet from the nearest edge, 
an average catch of 1.8 prairie deermice per trap was made. Among 
316 traps located more than 132 feet from the nearest margin, the 
average catch was 5.2 mice per trap, or nearly three times the take in 
traps located along field edges. The general trend indicated by trap­
ping in these several fields characterized by an abundant marginal 
cover was one of higher mouse populations at the interior .of fields. 

Additional evidence of what appears to be a neutral or possibly 
even a negative ·response of small mammals to edge was obtained in 
connection with efforts to plot the approximate distribution of rodents 
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inhabiting a portion (approximately 2.5 acres) of a large cornfield. 
The segment selected for trapping was bordered on two sides by 
swale cover and on a third side by heavy roadside cover. The site 
was trapped for a period of five days using lines of traps at the junc­
tion of the cornfield and swale cover; additional rows of traps paral­
leling each of the marginal lines were located 66 feet toward the field 
center; and a third line was placed through the :fieid center which 
was 166 feet from either edge of swale cover. The catch of what was 
presumably the resident prairie deermouse population in this small 
sample area was distributed as follows: marginal lines, 18 per cent 
of total catch and one individual per 13 traps set; 66 foot lines, 52 
per cent of total catch, and one individual per 4 traps set; and center 
line, 30 per cerit of total catch and one individual per 4 traps set. 
Obviously the small size of the area used for this particular observa­
tion places many limitations on the information obtained, and the 
average range of an individual prairie deermouse might, in fact, ap­
proach in area that of th� entire plot. The results which are offered 
only as a supplementary observation do, however, indicate the same 
tendency towards distribution rioted in the studies described above. 

Population indices in strip-farmed and conventionally-grown crops. 
-In redesigning farms for soil- and water-conservation, the use of
strip-cropping is frequently a prominent feature and one which serves
to increase edge considerably. At the Rose Lake Station upwards of 70
acres of erosion-susceptible land has been converted from solid fields
to strips, and although it was not possible to determine the importance
of the change to rodents by following year to year population trends,
an attempt was made to evaluate the effects by comparing population
levels on this area with those on adjoining or nearby crops, compara­
ble except for the shape and size of fields. Using identical systems of
trap-placement, seven strip-covered :fields of mature oats and two of
wheat were trapped concurrently with seven fields of oats and three
of wheat which had been planted to solid fields at about the same time.
Indices to the rodent pQpulation in seven strip-cropped fields of al­
falfa hay and eight solid fields of hay, all 'in comparable stages of
growth; were similarly obtained. The comparative densities of mice
found in situations farmed by these two methods are shown in Table
1. It will be seen that for both the small grain and hay habitats, the
numbers of mice in fields farmed by strip cropping were apparently
fewer than in the very similar and concurrently trapped solid stands
of the same crop. Prairie deermice were predoll\inant in both habitats
and indices to the numbers of these mice are shown separately. In the
tabulation for all species, catches of meadow voles and house mice are
included in the total catch.
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TABLE 1. COMPARATIVE POPULATION LEVELS OF SMALL MAMMALS IN STRIP­CROPPED FIELDS AND IN THE SAME CROPS CONVENTIONALLY FARMED AND TRAPPED CONCURRENTLY 

Crop I Type of farming Small grain: Strip cropped ( oats and wheat) Conventionally farmed Hay: Strip cropped (alfalfa) ............ Conventionally I farmed 

I No. of Ifields trapped 
I 9 I 
I 10 I 

7 I 8 I 

!Individuals per 100 trap-night• Trap-nights Prairie deermice I All species1 1,823 1 2.8 I 3.3 1,831 4.3 I 5.5 1.0191 3.3 

I 
3.7 895 / 3.8 I 4.6 1Prairie deermouse, meadow vole and house mouse. 

SUMMARY 
The foregoing methods of testing for possible effects of edge obvi­

ously represent a rather indirect approach to the problem, and one 
which may or may not accurately indicate what the final result would 
be in terms of population changes. There is, of course, no. good sub­
stitute for a thorough-going, long-term study which would follow 
along with such habitat changes as are currently resulting from new 
ideas in land use. An understanding of the real effects on harmful 
wildlife of these new trends in agriculture, and opportunities for con­
trol of undesirable species by ecological methods will depend on stud­
ies existent over sufficient period of time to distinguish man-made · 
population trends from normal periodic fluctuations. As for the 
present evaluation of the importance to certain farm rodents of one 
consequence of good farming, that of increasing edge, the results ap-­
pear to be favorable. The prairie deermouse, one· of the most impor­
tant mouse species on Michigan farmland, was not observed to have 
the positive response to edge type of environment that is usual for 
most game species, and in fact, was taken with less frequency in this 
situation than it was at points distant from habitat intersections. 
Similarly the net effects of edge increase through strip cropping ap­
peared not to favor an increase in mouse numbers by comparison with 
otherwise nearly identical situations represented by the large fields of 
conventional farms. The data, in general, point to these animals as 
being tolerant of uniformity in habitat and not highly responsive to 
conditions associated with edge situations. 

LITERATURE CITED Dambach. C. A .• and E. E. Good 1940; The etrect of certain land use practices on populations of breeding birds in ,, . southwestern Ohio. Jour. Wildlife Mgt., 4:63-76. ttood, E. E., and C. A. Dambach 1943. Etrect of land use on breeding bird populations in Ohio. Jour. Wildlife Mgt., 7:291-297. Leopold, Aldo 1933, Game management. Scribner's, New York: XXI-481. Linduska; J. P. 1942. Winter rodent populations in field-shocked corn. Jour. Wildlife Mgt., 6 :853-363. )[arcovitch, S. 1935. Experimental evidence on the value of strip farming &S a method for the natural control of injurious insects with special reference to plant lice. Jour. Econ., :J<Jnt, 28: 611-70, 
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There has· been a growing interest in the status of wildlife of the 
Pacific islands where war efforts have been centered. The small 
oceanic islands are of particular interest since available ·habitat for 
wildlife utilization is limited and invasion and bombardment opera-
1tons, or minor defensive constructions, may seriously affect the resi­
dent animal life_ Most of the follewing remarks refer to islands in 
Micronesia, including the Marianas, Carolines, Palaus, and Marshalls, 
and in most cases are based on personal observations made when on 
duty as a mammalogist for U. S. Naval Medical Researc.h Unit No. 2: 

The islands of Micronesia, which number in the · thousands, are 
scattered over some 2,400 miles of ocean in an east-west direction, as 
shown in Figure 1. Most of the islands are in the form of coral atolls, 

. with individual islands measuring not more than a mile or two in 
length and rising just a few feet above the surface of the water_ Kwa­
jalein, Eniwetok and Ulithi are typical coral atolls_ -A few of the 

2Q5 



206 ELEVENTH NORTH AMERICAN WILDLIFE CONFERENCE 

·.

. .

. 
.. 

-·

. 
"• MO Jl•A 

·---:
.. 

TINIAN rlMIIUI 
• IIOTA 

...... I 

e, IIAflCUI 

.� � ..
&e- 'tTMNC :"' � 
. . 

CMOl.1 I 111.ANOI 

-

"-

-

... 

... 

Figure 1. Map of Micronesia (including Iwo Jima) showing islands which were affected 
by war operations. 

islands are partially or entirely of volcanic origin, measuring as much 
:as 30 miles· in length and rising to elevations of 1,000 or more feet. 
Guam, Saipan, Tinian, Ponape, Truk, and the Palaus are examples 
of volcanic islands. 

Ejf ects of the war on islands.-During the progress of the war, some 
of these islands have been utilized for defensive and offensive opera­
tions. As a result, the topography has been altered in a number of 
ways to fit war plans. At Eniwetok and Kwajalein in the Marshalls, 
much of the land has been cleared for air strips and other installatioru;. 
At I wo Jima, which is north of the Marianas, invasion operations re­
moved or damaged most of the vegetation. At Ulithi Atoll in the Caro­
lines, some of the islands were totally cleared except for cocoanut and 
breadfruit trees, which were carefully left for native use. At Angaur 
and Peleliu in the Palau Islands, combat operations removed large 
areas of jungle, swamp, cocoanut grove, and open woodland as shown 
in Figure 2. At Guam, Saipan, and Tinian in the Marianas, the fight­
ing and later the construction of air strips and other units changed 
considerable areas. By-passed islands were not affected as much. 
Rota, located between Guam and Tinian, was bombed -frequently, but 
the .island vegetation was relatively undisturbed. The same was true 
at the enemy-held bases of Koror and Babelthuap in the Palaus and 
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Figure 2. War battered .-idge at Peleliu, Palau Islands. The picture, taken sho·tly after the 
end of hostilities, shows the devastation to an area that was covered with vegetation and 

once the home of a varied and interesting fauna, (U. S. Navy photograph.) 

Truk and Yap in the Carolines. On all of these islands, however, the 
isolated enemy forces apparently placed much land in cultivation and 
also utilized the island fauna and flora for food. 

Bird lif e.-Micronesian islands have a fauna considerably less va­
ried than that found on the Philippines, Solomons and other large 
island groups to the west and southwest. The Palaus, which are lo­
cated nearest to these larger islands, have the richest fauna. Birds 

· are the most conspicuous animals. The smaller islands, especially the
coral atolls, are usually inhabited only by sea birds and migratory
shorebirds. About 38 varieties of sea and shorebirds have been re­
ported from Micronesia. The larger islands, offering more extensive
and varied habitats, have a number of resident land and fresh-water
birds, many being endemic as to subspecies, species or even genus.
About 58 land and fresh-water birds have been recorded at the Palau
Islands. At Guam about 32 kinds are known, while Saipan, Tinian,
Truk, Yap, and Ponape have almost the same number (Mayr, 1945a).
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On many of the larger islands are· found such interesting species as 
pigeons, ducks, rails, gallinules, and megapodes. 

Sea and shorebirds.-It is difficult to evaluate the effects of the war 
· on the birds, as well as on other wildlife populations in the Pacific,
since little is known regarding the prewar status of these islands.
However, a comparison can be made between undisturbed and occu­
pied islands or between different areas on the.larger ones, where only
a part has been affected by the war. Apparently sea birds, including
noddy terns, white terns, tropic birds, frigate birds, and boobies, were
not disturbed considerably by the war activities. Perhaps the birds
would move away during combat operations, to return later. Other
species found to the north and east of Micronesia, including albatross
and petrel, are reported to be · affected more because of their nesting
and roosting habits. Stories of the conflict between some of these birds
and occupational activities are well known. On the other hand, the
white tern has been so compatible on occupied islands that as. long as
a few trees are present, this beautiful bird has remained.

Land and fresh-water birds.-Land and fresh-water birds have not
fared as well as the sea birds. Mayr ( 1945b) has pointed out many
of the dangers that threaten the bird life of Pacific islands. On Guam,
Tinian and Saipan, clearing has reduced forested areas used by
pigeons, flycatchers, kingfishers, honey-eaters, white-eyes and other
birds, but owing to the large size of the islands, there is much suitable
habitat remaining. According to reports of natives, during the Japa­
nese occupation of Guam ( 1942-44), there was little disturbance to the
natural areas. The Japanese allowed no firearms among the people;
however, the shortage of food was an inducement for increased bird

• I 

trappmg.
When the American forces landed on Guam in the summer of

1944, organized enemy resistance did not extend over a long period,
and as a result only small sections were devastated by the fighting.
Following the securing of the island, large areas were converted from
jungle and cocoanut grove into military establishments. · However,
much less than one half of Guam has been disturbed. The clearing
may actually be beneficial to the introduced Philippine turtle dove
( Streptopelia bitorqitata), wh_ich appears to prefer the open country
to jungle. Th.e Marianas mallard (Anas oustaleti), which was uncom­
mon on Guam in prewar days, is now either very rare or totally gone.

At Iwo Jima, bird life apparently suffered greatly during the in­
vasion period. An observer reported few birds on the island one
month1

_ after the end of hostilities; three kinds of land birds and one

2Lieutenant George W. Wharton, Jr. H(S). USNR. 
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Figure 3. War battered ridge at Peleliu, Palau Islands, one year· after hostilities. A heavy 
tangle of vines and shru\>s covers the ridge and most of the dead trees in vi ting the return 

of animal life. (U. S. Marine Corps photograph.) 

shorebird were all that were seen. When collected, some of these ·birds 
had healing, or recently healed, wounds which may have been in­
flicted. during the fighting. At Ulithi there is an unconfirmed report 
that a small rail was present during the early days of occupation, but 
the filling in of taro swamps to construct installations apparently 
eliminated the species. Starling (Aplonis) and white terns ( Gygis) 
were the only birds observed to inhabit the main occupied islands elf 
Ulithi, while on nearby unoccupied islands, 10 or more sea birds 
were found. 

On· Peleliu and Angaur in the southern Palaus, bird life was con­
siderably affected by the battle operations. This was well demon­
strated by the difference in bird populations in the disturbed areas as 
compared with untouched jungle. Service personnel reported finding 
f'ew birds during the fighting, and after the end of hostilities, it was 
several weeks before the birds began to appear. The battle areas, one 
year later, were green under the advance of vines and shrubs, as is 
shown in Figure 3. A number of jungle-dwelling birds, including fly­
•catchers (Mywgra and Rhipidura, warblers (Psamathw), rails (Ral­
lus), and megapodes (Megapodius), were found to be moving into this 
association. The megapode or brush turkey was observed to be fairly 
:p.umerol.ls at Peleliu. 'l'he large fruit pigeon (Ducula) was also ob-
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served though it was restricted to places where tall trees remained. 
The Nicobar pigeon ( Caloenas) was not seen at Peleliu in September 
1945, but it was found at offshore islets nearby. British Indian pris­
oners of the Japanese, liberated after V-J Day from Koror and 
Babelthuap, which are located a few miles north of Peleliu, reported 
extensive utilization of pigeons, rails, and megapodes by the people 
on those islands. 

Mammals.-There are few kinds of mammals in Micronesia. Rats 
and mice of several species are found on most of the islands, having 
been brought in by the islanders and the ships of commerce. Most 
interesting are the fruit bats (Pteropus) which are present on many 
islands of Micronesia. On some islands these large-winged mammals 
apparently have been driven away or reduced in number either by 
the elimination of breadfruit trees and other plants on which they 
feed, or po�sibly by the local disturbance caused by occupation. On 
Guam and Rota the sambar deer (Rusa unicolor), which was intro­
duced by the Spanish from the Philippine Islands, is present in suffi­
cient numbers to offer limited sport to garrison forces. The native 
hunters on Guam use a leaf call to .attract the game. They informed 
me that deer increased during the Japanese. occupation. 

Plant life.-The plant life, which is more varied on the larger vol­
canic islands, is of great importance, especially in the case of cocoa­
nut, breadfruit, pandanus, papaya, and other trees and shrubs util­
ized by the islanders for food, clothing and shelter. As mentioned 
previously, war operations have made it necessary to remove this vege­
tation from large areas on strategic islands. In addition, little-known 
endemic plants may have been greatly reduced or exterminated by 
occupational activities. As yet, there is little knowledge of the rela­
tionship between these plants and the island animal life. The return 
of vegetation to battle-cleared areas may likely produce significant 
changes in the plant associations. 

Pest control.-The operations of war not only include the destruc­
tion of wildlife and its environment but also include the often serious 
aftermath-the introduction of unwanted insects, rodents, weeds and 
other pests. The armed forces have made every effort to keep poten­
tial disease-carrying insects and rodents from being spread. They 
deserve much credit for their work. This never-ceasing vigilance must 
be continued in the future. A good example of what can happen is 
the presence of the destructive Norway rat (Rattus norvegicus) on 
Saipan. The large amount of Japanese shipping in the prewar days is 
probably the reason for its presence. On Guam, where this animal 
does not occur, there was less commerce before the wa,r and ships 
usually anchored offshore. Now that docks are present on Guam and 
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shipping has increased, there is greater chance for this pest to be in-
troduced. 

The use of DDT and other insecticides by epidemiology and sanita­
tion units has been an effective means to reduce the disease hazards 
that come from high populations of flies, mosquitoes and other in­
sects. Sprays and dusts have been applied both by hand and by plane 
as frequently as once a week in some instances. However, the effects 
of this liberal use of DDT on the other animal life of Pacific Islands 
have not been determined. 

Introduced species.-Game animals introduced by the Spanish have 
:flourished on Guam and Rota, possibly because of little competition 
from native forms. Besides the sambar deer and the turtle dove al­
ready mentioned, a small quail (Excalfactoria) was introduced at 
Guam from the Philippines. In July 1945, 57 Mongolian pheasants 
were liberated at Guam by the U. S. Navy in cooperation with the 
California Fish and Game Commission. Some of these were released 
in an area where corn .and other field crops were being cultivated. 
Exotic game animals may become established and offer sport for the 
hunter and food for the people, as in the case of deer; however, the 
addition of new forms often leads to disaster for native species. The 
Japanese successfully introduced a Formosan drongo (Dicrurus ma­
crocercus) at Rota about 1935. This long-tailed, black bird was re­
leased for the purpose of preying on destructive insects. A toad (Bufo
sp. probably marinus) has also been liberated in the Marianas. It is 
abundant on Guam. A large African land snail (Achatina fulica) was 
brought to Rota, Saipan and Tinian, apparently to be used as food 
by the people. A small colony was discovered at Guam in 1945,2 prob­
ably being introduced there during the Japanese occupation. Efforts 
have been made to eliminate the snail at Guam, since it is a very seri­
ous hazard to agriculture. There is also danger that the snail may be 
accidentally transported to other islands. 

Need for survey and protection.-Now that the war haseitd;d and 
our government may have jurisdiction over some of the recently won 
islands of the Pacific, a survey to determine the status of the wildlife 
.resources of these islands seems most advisable. Such a program 
would be in line with biological work that is now going on, including 
rodent and insect control, fi�heries management and agricultural de­
velopment. Some investigations have already been started on islands 
of the Hawaiian group by the U. S. Fish and Wildlife Service and the 
Territorial Board of Agriculture and Forestry. A very thorough 
survey of the bird life at Midway Atoll has been made by Fisher and 

"Lieutenant Tucker Abbott, H(S), USNR. 
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Baldwin (1946). Recommendations for the protection of oceanic 
birds are .proposed which may apply to any Pacific island occupied by 
our service personnel. 

On these new island bases it 'is important that efforts be made to 
protect species which have been reduced as a result of the war, to 
increase species utilized as food by the native peoples, and to bring 
wildlife, as well as marine life, forward as a means of recreation for 
our garrison forces in the Pacific. 
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DISCUSSION 

CHAIR.MAN MERRIMAN: I would like to know more about the matter of DDT. 
I notice that you remarked on its wholesale use as regards .insects. Would you 
care to go further than you did in the paper-oft' the record t 

LIEUTENANT BAKER: I didn't say much in the paper because I think it is a 
touchy subject in some ways, but I wasn't directly connected with DDT work. 
We. had several entomologists with our unit that worked on DDT and insect 
spray. However, on the particular island of Peleliu, for one, there was a very 
thorough spraying of DDT. They had a biting gnat on the island which bred in 
the mangroves and the commanding officers and other people wanted that eradicat­
ed almost immediately after getting there. Apparently the gnat reproduced accord­
ing to the tides. If you had a low tide, the main population emerged and that 
was every 2 weeks or so that it occurred. So, they really poured on the DDT to 
eradicate that pest. 

Whether that did damage to the fish population in the mangrove swamp area 
or damaged the birds or other insects, I don't know, but it would be a good 
project to try to evaluate as to the results. Of course, you don't know what the 
conditions were formerly and it may not be an easy matter to evaluate those 
experiments, but I would like to see some of that work done. 

CAPTAil'r EARL S. HERALD (Florida) : I am from the Orli;tndo Army Air Forces 
Committee on the Air Control Dispersal of Insecticide�-in other words, we are 
DDT. I happened to be in Hollandia in November 1944. Captain Hall came in 
th�re that month. He had just come from Saipan, where he had charge of spray­
ing. 

We were interested in what he was doing because this other officer and I had 
been doing the job of expediting the DDT program in the South Pacific. The 
equipment which they used on Saipan was something entirely new. It was de­
veloped in that area, and was entirely different from what has been used· here. 

There was quite a bit of ti;tlk about it because there were claims that it entirely 
cut down the epidemic of dengue which they were having in that area. It did 
reduce, to a marked degree, the number of insects they had, but as for actually 
cutting down the amount of dengue they had, it wasn't responsible for that. 
We have been running tests at Orlando as to the question of toxicity to wildlife. 

In enclosed area, the DDT will have a marked effect in reducing the population 
of fish. Military spraying requirements, that is, three to six tenths per pound of 
DDT per acre, has very little effect on the higher vertebrates. On the aquatic ver­
tebrates, however, it can have a deleterious effect. That is why our organization at 
Orlando has been setting up requirements and laying out procedures which will 
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be carried out this coming year in the interior, that is, the United States, on the 
plane spraying, which will be conducted by the Army this coming year. 

MR. H. SIEGLER (New Hampshire): I heard you mention something about a 
starling in one of the islands. Is this a European starling7 

LIEUTENANT BAKER: No. It is the old world starling. It is related to the genus 
Apolis. It isn't a bird that we have in North America. 

MR. SIEGLER: You said very little about reptile life in these islands. Was there 
a varietyf 

LIEUTENANT BAKER: Yes, there is. I didn't say much about that. We have 
some good collections of reptiles from all these islands. _I think next to the birds, 
the reptiles are the most numerous vertebrates-much more numerous than 
mammals. 

. 
' 

THE BIOLOGICAL EFFECTS ON FISH, SHRIMP, AND OYS-
TERS OF THE UNDERWATER EXPLOSION OF HEAVY 
CHARGES OF DYNAMITE 

JAMES NELSON GowANLOCH 

Chief Biologist, Louisiana Department of Wild Life and Fisheries, New Orleans, 
Louisiana 

and 

JoHN E. McDouoALL 

(Formerly) Department Geophysicist, Division of Oy�ers and Water Bottoms, 
Louisiana Department of Wild Life and Fisheries, New Orleans, Louisiana 

The experiments herein reported were conducted to ascertain the 
effects of underwater explosions of dynamite on three important aqua­
tic resources, viz t marine shrimp (Peneus setiferus (L.)), croakers 
(Micropogon undulatus (L.) ), and oysters (Ostrea virginica (Gmel­
in) ). Great confusion exists in popular ideas of effective damage by 
dynamite and other explosions. 

The problem became imperative when the seismographic explora­
tion of the Gulf of Mexico was undertaken. Examination by the au­
thors of all available published researches and consultation· by the 
authors with Army, Naval, and other governmental officials of the 

· United States, Great Britain and Canada revealed surprisingly that
no comprehensive investigation of effects of such heavy dynamite
charges on these economically valuable aquatic organisms had, evi­
dently, been undertaken.

The Louisiana Department of Wild Life and Fisheries maintains a
strict supervision of all seismographic explorations whereby depart­
mental inspectors whose services are paid for by the oil companies
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concerned must, by law, be present whenever explosives are dis­
charged. This program has proved to be efficient. 

Rapid exploration of marine oil resources of the Gulf of Mexico in­
volved a shift from reflection to refraction shooting. The previously al­
lowable 50-pound charges used in reflection shooting were inadequate 
for refraction shooting. In reflection shooting; the oil company buries 
a charge that often weighs only 5 pounds of 60 per cent gelatin dyna­
mite and it serves their purpose well to bury that charge deeply. We 
permitted them to use a charge of up to 50 pounds and we compelled 
them to bury that charge 50 feet in the ground. That suited them 
perfectly well because they could get better reflection waves by that 
means, but when refraction shooting was undertaken, they petitioned 
that we permit a charge of 800 pounds. Since the operation of a seis­
mographic crew costs about $40,000 a month and since refraction 
shooting permits a speed-up of oil exploration fourfold or even more, 
it became necessary to ascertain the biological results that could be 
reasonably expected. 

The first series of experiments involved the firing of one 200-pound 
charge and two 800-pound charges of 60 per cent gelatin dynamite 
unconfined and placed on the ocean substratum in 18 feet of water. 

The experimental animals were confined in 30-inch, cubicle cages 
·suspended midway between surface and bottom in 18 feet of water.
Animals were held in their definitive positions for 48 hours before the
charges were fired, were examined immediately before the shot, imme­
diately after the shot, and subsequently at 24 and 48 hour elapsed
intervals.

Adequate controls were established located far beyond any possible
influence from the dynamite blasts.

Briefly stated, these experiments revealed the startling fact that 800
pounds of dynamite capable of jarring an oyster lugger 10 miles and
explosively flinging water into the air 300 feet did not harm shrimp at
·a distance of 50 feet and did not kill fish at a distance of 200 feet.
Some fish survived at a radius of 150 feet.

Since oysters constitute a highly valuable aquatic resource, damag-e
to which was not apparent, when the experimental oysters were sus­
pended as individuals in cages it was decided to re-examine effects of
dynamite blasting on oysters where the oysters were part of an in­
tegrated reef. A comprehensive series of experiments was executed
involving the discharge of up to 400 pounds of dynamite wherein one
series the top of the dynamite was 50 feet below the oyster reef and
in the second 400-pound shot the top of the dynamite was 25 feet
below the oyster reef. The results revealed that no mortality ascriba­
ble to the effects of the explosions occurred. Additional shots ranging
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down to 25 pounds were used. Oysters collected at various radial dis­
tances were transferred immediately to a marine laboratory where 
they were held for 6 weeks. Oysters remaining at the site of the explo­
isions were also subsequently re-examined to establish any possible 
eff�cts due to release of gases from the substratum. I should like to 
interrupt myself and indicate tliat these measures are utterly drastic 
and under no circumstances would our Department, and I am sure 
that under no circumstances any other department, contemplate 
permitting any oil company or anybody else to go into any oyster pro­
dusing area and shoot off 400 or 800 pounds of dynamite, but we 
wanted to do it in the worst way and see what happened. Controls 
were provided for both these sets of observations. 

The compression wave created by submarine dynamite explosions 
travels with the speed of sound, its velocity differing with the medium 
in which it is transmitted. Salinity is a negligible factor. The speed 
in water is approximately 4,940 feet per second while the speed in a 
granite substratum reaches 18,000 miles per hour. 

The explosion compression wave in the first experimental series was 
picked up and recorded by especially designed geophones which regis­
tered photographically the deflection of a st;ing galvanometer. 

Subsequent additional series of charges were fired (without the use 
of experimental animals) for the purpose of establishing the curv� of 
decrement of the shock wave. 

It was found that the decrease in the force of the impact ( evidently 
a function of friction among the water molecules) was surprisingly 
rapid. 

No direct value couid be obtained at shock point because of the vio­
lence of discharge but sufficient additional ppints were registered so 
that the curve developed could be extended to indicate the probable 
shot point value. Using purely arbitrary units this decrement may 
be stated: Shot point (estimated) 100,000 units; 50 feet 10,000 units; 
100 feet 1,000 units; 150 feet 4 units; 300 feet 1.5 units; 450 feet 1.0 
units. This wave, represented by the flattened part of the curve, trav­
els at the above indicated velocities and, evidently incapable of dam­
aging aquatic life beyond a remarkably short radius, nevertheless 
provides the desired seismographic record. 

The speed with which this compression wave is built up is extreme. 
Data indicate that this compression wave has a duration of five one 
thousandths to eight one thousands of a second, with a following nega­
tive pressure phase lasting about twenty-five one thousands of a sec­
ond. 

Bureau of Ordnance research developed a formula thirteen thou­
sand multiplied by the cube root of W, this sum divided by D, giving 
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the pressure in pounds per square inch for TNT where W is the 
weight of .a charge in pounds and D is the distance in feet. The 60 

. per cent gelatin dynamite used in the experiments here reported had 
an indicated value of approximately 4 per cent less than the explosive 
force of TNT. 

Examination of earlier data reveals important, but not always 
relevant, results. Hooker (1924), during the first World War, used 
frogs and dogs in testing physiological damage affected by heavy artil­
lery fire where the shock wave was airborne. Haldane (1938) and 
Kretzschmar (1940) analyzed the results of observations during the 
Spanish Civil War. Zuckerman (1940) reported studies of the bomb­
ing of British cities. Atkins (1940) gave the first report of water­
borne blast injuries based on observations carried out during the ·evac­
uation at Dunkirk. Breden, d'Abreu and King (1942) reported on 
10 cases of injury due to torpedo and depth charge explosions. 
Greaves, Draeger, Brines, Shaver, and Corey (1943) reported a care­
ful experimental study of underwater concussion using rats, guinea 
pigs, and goats. Captain Draeger, by the way, is the officer in charge 
of the Medical Unit, a very able man, which is conducting the investi­
gations of Operation Crossroads. Their conclusions were far different, 
indeed, from the usual popular opinion of depth charge and torpedo 
damage since they indicated that a man without any protection from 
life jacket or other device would be uninjured by a 500 pound depth 

· charge at a distance of 165 feet or a 600 pound depth charge at a
distance of 220 feet. I read recently in that not always reliable scien­
tific journal that an American medical officer said that a small depth
charge would kill a man a half mile away. You can see how absurd
are such statements.

The available data reveal that the physiological damage occurs
when a critical compression pressure of 500. pounds to the square inch·
is reached and this compression wave passes a phase boundary such as,
for example, from the fluid tissues of a fish to the. gaseous interior of
the fish's swim' bladder. A phenomenon, termed "shredding" occurs
at this pressure and causes histologically demonstrable lesions. This
shredding produces some very peculiar physical result too. If you
oberve the sea in these experiments, you will find there comes a mo­
ment when, instead of having the water rise as an elevated promon­
tory cubical from the bottom, suddenlx it becomes completely and
instantly black and it remains so-we never timed it, of course, as
we weren't interested in that fact particularly-but what happens
apparently is a certain relationship and pressure is reached where,
instead of the medium acting as a unit, it breaks down into an infinite
number of separately operating particles.
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It is the conclusion of the writers that pressure waves set up by the 
discharge of even 800 pound charges of dynamite lose their force so 
.rapidly radially that damage to aquatic resources, under the condi­
tions wherein these charges are used, is negligible. 

Acknowledgment is made for the invaluable cooperation extended 
by the Magnolia Petroleum Company ftnd its contract crew, the Mc­
Collum Exploration Company, who contributed use of a five-boat fleet 
and their crews and technical staff to the carrying out of the first 
series of experiments, and to the Gulf Oil Corporation through their 
R.esearch and Exploration Division, who contributed $20,000 and the
use of their dynamite boat, crew, and technical staff for the conduct
of the second series of experiments which were specifically concerned
with oysters.
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DISCUSSION 

SENATOR FREDERIO C. W ALOOTT (Connecticut): This is quite significant be­
cause it is in line with the experiments that are being prepared now on the atomic 
bomb. They are all surface at first. About the first of May, we will be setting 
off the surface charges. A year from now, we will be setting off depth charges 
and I wanted to ask the speaker if he got any effect like an inverted cone. Did 
the pressures go up to the surface in the form of an inverted cone! 

DR. GowANLOCH: I couldn'.t answer that at all. We did not have the equipment 
to localize any geometrical pattern. Of course, the atomic bomb experiment is 
wonderful, but here in the dynamite explosions dealing with a purely chemical 
equation, it is completed and you are dealing not with heat-effects so much as 
with the expansion of gases. I am looking forward earnestly, of course, as we 
all are, to those results. I couldn't answer that question at all. We are not pre­
pared to say anything here at this time. 

MR. HAROLD· PILLSBURY (New Hampshire): I would like to ask if that last 
chart would be at all applicable to fresh-water pressures! Did· I hear yqu say 
you started with a variance or did you say there wasn't too much difference! 

DR. GOWANLOOH: There would be no difference. The thing that confuses so 
many people is the fact that the illegal use. of dynamite is such a good way of 
catching fish if the game warden were not there, but it do.es a great deal of dam­
age, The point is that it is very localized and a lot of those fish are not dead 
at all. Their hydrostatics are merely disturbed and it makes them available 
for capture temporarily. 

MR. PILLSBURY: We have had that condition exist in reclaiming some ponds. 
, We thought we would take a few samples by dynamite and we dynamited most of 
the pond and didn't get any fish, but we proved later there were plenty of fish 
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there which died from the poison. That is why we are particularly interested in 
this talk that was given us. 

SENATOR WALCOTT: Do these explosions give any radioactive effect! That is a 
moot question now. There are a lot of scientists who say they are going to set­
up a chain of circumstances and they will involve a vast area, which I have 
always doubted. 

·CHAIRMAN MERRIMAN: Are you asking a question of Dr. GowanlochT 
DR. Gow ANLOCH: The friends of the atomic bomb say it affects terrestrial life, 

so it probably affects some fish too. It is different there because, in the first place, 
the action so far as it can be ascertained is not complete and, therefore, unpre­
dictable. In the second place, you have the terrific outburst of radiant heat and 
that is immediately picked up by the water and the water is enormously expanded. 
In the third place, you have this residual of radioactive effect. I have discussed 
the matter with the gentlemen concerned with these researches on radioactivity 
and they are prepared to wait until it happens before they predict it. It is so 
difficult to do. 

CHAIRMAN MERRIMAN: I think that is the way everybody feels about it. 
DR. GowANLOCH: In the atomic bomb, of course, we got the heat from magnesi­

um and not from uranium. The question is whether there is any radioactive effect 
from the uranium. 

MR. LOOSANOFF: I would like to ask two or three questions. I think that, of 
course, these problems from the standpoint of the organisms may not be suffi­
cient. I wonder what happens to oyster larva if there is sufficient force. 

DR. Gow ANLOCH: I think nothing would happen beyond what would happen to 
the adults because apparently there is no change in the physical boundary in the 
animal. We retained the shrimp for 6 days and I see no reason for surmising 
that there should be more effect upon an oyster larva tlian upon a shrimp. The 
situation there is that the impulse just draggles through without affecting any 
lesions, but that is a surmise. 

MR. LOOSANOFF: Any observations on plant life in generaU 
DR-. GoWANLOCH: Oh, yes, indeed. The situation down there made that par­

ticular aspect important as it might be elsewhere but it was not critical because 
of the vast movements of water that we do have in the Gulf of Mexico which 
far outweigh any lunar tidal movements-wind movements, of course, in the rela­
tive shelter of the Gulf. We know nothing of the after effects of that, but I 
should surmise that even had that been in a reasonable radius, they would be 
replaced by general current movements. 

MR. LOOSANOFF: These experiments were confined to a certain period of the 
,yearT 

DR. GOWANLOCH: No, they were not. 
MR. LOOSANOFF: Physiologically, oysters do not behave exactly the same. 
DR. GowANLOCH: We chose deliberately the worst period of the year when 

they were in the poorest physiological condition. 
MR. LOOSANOFF: The last question is, is it possible there is going to be an 

accumulative effectf 
DR. GowANLOCH: I do not believe it could be accumulative because I have �­

amined some areas where explosions have occurred and where the oysters were not 
damaged and I have examined such areas over a period of some two years-I 
didn't examine those oysters when the explosion did oecur, but they could have, 
perhaps, some relation inasmuch as those animals could be related in space very 
definitely with explosions that had occurred up (o 2 years previously. 

MR. LOOSANOFF: No. I mean when a series of explosions are made. 
DR. GowANLOCH: The explosions were not accumulative. They were only fired 

once. If I may make one statement, there is no doubt in the world that successive 
dynamite explosions will destroy oysters and that is why, like Dr, Davison de­
scribed this morning, I too am on the hot seat because I fought for the oyster 
man before and would ·be compelled to stop him if illegal, undisciplined firing of 
dynamite were practiced down there. One man, for example, showed me 37 · 
eighteen-foot pipes, the lower third of each pipe having been blown to bits. The�e 
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men were supposed to have tired one charge there and to have fired that charge 
every 40 feet and those . oysters were killed. 

I correlated the mortality in space and time. I correlated it by deliberate 
lineal radial accounts with those explosion activities and I thought that probably 
the result there was due to constant firings, but I am not sure. It wasn't an 
experiment. It was just an observation. 

CURRENT WORK OF THE ATLANTIC STATES MARINE 
· FISHERIES COMMISSION

w AYNE D. HEYDECKER 

Secretary-Treasurer, Atlantic States Marine Fisheries Commission, New York, 
New York 

Members of the North American Wildlife Conference who read the 
Transactions of 1945 may recall the summary of the work of the 
Atlantic States Marine Fisheries Commission presented therein (Hey­
decker, 1945). For those who did not, I shall devote one paragraph to 
explaining the origin and composition of the Commission before pro­
ceeding to pick up the story where the report in last year's Transac­
tions left off. 

After several years' study and debate the Fourth Eastern States 
Conservation Conference held in Boston in 1941 recommended the cre­
ation by compact of a joint study commission to promote the conserva­
tion of the fisheries, marine, shell and anadramous, of the Atlantic 
Coast and the prevention of waste in them from whatever cause. Seven 
state legislatures that year adopted the Compact which was assented 
to by the Congress by Public Law 539-77th Congress and signed by 
the President May 5, 1942. Since then seven additional states have 
joined. These 14 include all the Atlantic Coastal States except North 
Carolina. Each member state has three representatives on the Com­
mission, namely, the head of the department having jurisdiction of 
the marine fisheries, a member of the legislature appointed by the 
Commission on Interstate Cooperation, and a person "having an in­
terest in and a knoweldge of the fisheries'' appointed by the Gover­
nor. Funds for the Commission's work are appropriated by the states 
on a pro rata basis-namely, the percentage which the value of the 
catch of each member state bears of the total value of the catch of all 
member states. This fluctuates with fishing effort and prices, but is a 
.fair way of prorating costs. The Commission is a cooperative study 
agency. It has no power and wants none. ·For its effectiveness it de­
pends on voluntary cooperation. 
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Now let us examine the current work of the Commission to see 
whether or not it is making progress towards its goal. Restated, the 
purposes of the Commission may be said to be the commo� goal of all 
good conservation programs, namely, the prevention of waste and the 
promotion of wise use on the basis of maximum sustaiped yield con­
sistent with preservation of the brood stock. This is trite but it is 
sound doctrine. 

Has the Commission made any real progress towards this goal f 
Let the reader judge £or himself on the .record. First, the Commission 
reports that the habit of cooperation is growing in spite of disappoint­
ing setbacks here and there. The facts that the Commission exists, 
that it is putting forth special efforts to bring about interstate cooper­
ation in particular cases where friction has arisen, that it is alert to 
spot troubles and begins work on them early, before they become seri­
ous interstate conflicts, and the £act that the Commission is function­
ing continuously to achieve and maintain harmony, would justify its 
existence if it did nothing else. 

During 1945 it held numerous meetings by sections of the coast­
similar to those employed by the U. S. Fish and Wildlife Service £or 
its administrative work. These are £our in number: 

1. North .Atlantic Section-Maine, New Hampshire, Massachusetts,
Rhode Island, Connecticut.

2. Middle .Atlantic Section-New York, New Jersey, Pennsylvania,
Delaware.

3. Chesapeake Bay Section-Maryland, Virginia.
4. South .Atlantic Section-South Carolina, Georgia, Florida:

Each of these sections in 1945 took up problems of particular inter­
est to its component states. Thus the South .Atlantic Section discussed 
problems of their common shrimp fishery, pollution, the utilization of 
trash fish, war wreckage, shad, crab, uniform catch statistics and edu-. 
cational programs. Sanitation was emphasized, and it was agreed to 
seek funds in Georgia to set up a state testing laboratory and to sup­
port projects to provide adequate sewage treatment where such sewage 
constitutes a hazard to the fisheries. The Navy's program for the re­
moval of war wreckage endangering fishing boats and gear was en­
dorsed and hope was expressed that it would be extended to other af­
fected areas. The section asked the U. S. Fish and Wildlife Service 
to· assist the states in a cooperative. study for the restoration of the 
shad in southern waters. On the crab it was agreed that as soon as 
possible Georgia and South Carolina should initiate a tagging pro­
gram to determine range of migration, rate, growth, et cetera, with· a 
view to developing later a joint conservation program. 
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The Chesapeake Bay Section through a committee of technicians 
from the two states and the Fish and Wildlife Service has been study­
ing_ the fluctuations of blue crab abundance, seeking to determine 
whether further conservation measures by either or both states would 
assist in building up the supply. To date, although production has 
increased, such studies have been inconclusive, but they are being 
continued in the hope of solving this vexed question about which 
there has been much friction because of differing beliefs held by the 
two states. 

A· more difficult problem arises in connection with the badly-de- . 
pleted oyster fisheries of the Potomac River which once produced up­
wards of 1,500,000 bushels annually and now produce only a small 
fraction of that amount. Under the compact of 1785 only concurrent 
statutes of the two states as to Potomac fisheries have validity. In 
1945 a move was initiated by the Governors to review and perhaps 
revise the Compact of 1785. The Maryland legislature authorized a 
commission to revise the Compact, and recently the Governor of Mary­
land named three new Commissioners to consult with a similar Com­
mission from Virginia should one be authorized by the General As­
seµibly of Virginia now in session. In the meantime the Commission­
ers from these two states serving on the Atlantfo States Marine Fish­
eries Commission, believing that this was a matter entrusted to them 
under the Marine Fisheries' Compact, continued their study of the 
same m.atter. After many meetings of the Chesapeake Bay Section 
they agreed on January 11, 1946 to recommend to their respective 
legislatures amendments to the Compact of 1785 which if adopted 
would: 

1. Constitute a permanent joint commission, composed of the three
commissioners of the Maryland Department of Tidewater Fisheries 
and three members of the Virginia Commission of Fisheries designated 
by the Governor of Virginia £or the regulation and development of 
the oyster fisheries iri the waters of the Potomac River in which under 
the Compact of 1785, both states have a common interest. It would 
not affect the tributaries of the River. 

2. Grant to such commission, after due notice and hearing, author­
ity to publish and enforce regulations relating to every aspect of the 
oyster fishery with no exceptions, that is

1 
-to regulate opening and 

closing of public rocks or beds, regulate seasons, character and num­
ber of gear, character, number and cost of licenses, how they may be 
issued, suspended and revoked, what taxes are to be collected, et 
cetera. To do this it is proposed that the joint commission have power 
to employ a director, clerks and enforcement officers, buy and oper-
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ate patrol boats, and so forth. When the joint commission publishes 
its regulations, previous concurrent statutes would be superseded. 

3. Grant to such joint Commission power to prepare and put into
practice joint stocking programs, purchase and plant shellstock, seed 
oysters and small and mature stock and plant mature oysters for 
propagation ;-in short, to develop and operate a complete plan for a 
joint management program within the common waters of the Potomac. 

To accomplish all this the Commissioners from the two states pro­
posed that each state shall appropriate equally to the support of the 
commission. 

Opposition from oyster interests in Virginia up to the present time, 
apparently has blocked the introduction of the proposed amendments, 
but it is believed that there is some likelihood that the Section's rec­
ommendations may be introduced and may be favorably acted on by 
the General Assembly of Maryland in 1947 in which event they would 
naturally he submitted to Virginia for concurrence in 1948. Perhaps 
before that time comes Virginia may have appointed special com­
missioners to join the new special commission from Maryland in a 
joint study. Whatever may be the outcome, it appears likely that the 
conclusions of the section arrived at after long study will receive due 
consideration by official groups. They have been widely publicized in 
the daily press and trade papers and hav·e focused public attention 
on the problem �nd the proposed solution which is in accordance with 
sound procedure in a democracy. Ultimately there can be no doubt 
that a solution will be found. It is hoped that it will follow in the 
main the Section's basic proposals for a flexible joint management and 
rehabilitation program for the once great oyster industry of the 
Potomac. 

Meantime it is encouraging to note that the iimitations on fishing 
effort effected under the statute authorizing the Maryland manage­
ment plan have resulted in gratifying increases in the supply of 
striped bass or rock:fish and in shad in Maryland waters. 

The Middle Atlantic Section has concentrated on catch statistics, 
channel bass, shad, fluke and sanitation in the industry. New appro­
priations in-New York are expected to result in greatly improved 
catch statistics, and it is hoped the other states will make funds avail­
able for such purposes within the next few years. 

The Uniform Channel Bass bill has not yet been adopted in any 
state but has been considered by the legislatures in New York. New 
Jersey, and Delaware. Until it has been adopted by states more di­

, rectly concerned farther south, it will not be pressed in these .states. 
The joint study for the restoration of shad in the Delaware River 

by New York, New Jersey and Pennsylvania and Delaware with the 
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help of the Fish and Wildlife Service is progressing slowly. Wartime 
demands on the staff of the U. S. Fish and Wildlife Service have 
prevented the c9mpletion of certain investigations on which the next 
steps depend. It is hoped that these can be completed in 1946 so that 
a joint program can be presented to the legislatures of the four states 
when they meet in 1947. The shad run in the Delaware once pro­
duced as much as 13,000,000 pounds per season. When the tolerance 
of shad fry to sewage and lack of oxygen in the water is determined, 
the four states will know to what degree sewage must be treated to 
bring about the restoration. They can then proceed through their 
other joint agency, the Interstate Commission on the Delaware River 
Basin, to bring about the cleanup of pollution in the river to such a 
predetermined point, as the economics of the situation may justify. 
If the run can be restored as this Commission believes, it will be a 
great achievement both biologically and economically. The experience 
of New York and New Jersey with the shad run in the Hudson which 
has been restored to an all time high lends support to this belief. 

In the Delaware Bay area, the Middle Atlantic Section has asked 
the Chief of Engineers, U. S. Army, to direct the District Engineers 
to enforce more effectively the federal statutes prohibiting the dis­
charge of mixed bilge water and oil. In response the Executive As­
sistant, Director of Civil Works, Corps of Engineers, has made avail­
able and the Commission has distributed to all its members the list 
of such district engineers and the waters under their respective juris­
dictions to facilitate the prompt transmissions of complaints and re­
quests for help in controlling such violations. 

Farther north New York and New Jersey have continued their es­
tablished pattern of cooperation through the Commission's office with 
respect to the shad run in the Hudson with gratifying results and 
complete harmony. New York and Connecticut Commissioners have 
met to discuss an incipient conflict between the fishermen of these two 
states in the matter of the fluke fisheries off Montauk. By acting 
promptly the Commissioners believe they can solve the question 
amicably. Certainly the attitude of both states is most commendable. 
Even while the discussion of their differences as to fluke continues, the 
advisory committee members from Connecticut voted recently to re­
quest their Commissioners to introduce in the next session of the 
c.Connecticut legislature measures to fix the minimum size of fluke at
15 inches and to adopt the uniform minimum size limit of 31h inches
( carapace measurement) for lobsters for the avowed purpose of giv­
ing evidence of their desire to cooperate with New York which had
adopted and desired Connecticut to adopt both measures.

In the Delaware River and Bay as in the Potomac River, :fisheries 

, 
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are governed by concurrent statutes enacted under a compact. The 
Delaware compact however goes back not to 1785 but to 1905. Oddly 
enough both states after enacting concurrent legislation in 1907 for­
got the compact and in the years that followed enacted statutes with­
out the approval of the other state and proceeded to enforce them, 
notwithstanding the provision of the compact that only concurrently 
approved statutes have validity. To clear up the resultant chaos com­
missioners from New Jersey and Delaware in 1945 introduced amend­
ments to the statutes of both states embodying agreed upon changes. 
So great has been the confusion, however, that the fishing interests in 
Delaware secured the defeat of the measure in the Delaware Senate. 
It had passed the lower house in New Jersey. Curiously enough the 
pri_ncipal objections of the Delaware fishing interests were not di­
rected to the new amendments but to matters that in fact have been 
law for over 30 years, but which they believed had been superseded. 
To overcome this confusion the conservation and legal authorities in 
both states are now engaged on the task of determining what is ac­
tually the concurrent law. Next they will consult their respective fish­
ing interests to ascertain what changes are desired by the interests in 
both states, whether such proposals represent sound conservation mea­
sure& and if not to develop a satisfactory substitute program that 
will be both sound and acceptable. Out of such practical, commonplace 
details is progress made. It takes time, patience, and understanding 
and it also requires governmental machinery to facilitate understand­
ing, agreement and cooperation. This is one of the significant if not 
spectacular functions of the interstate commission. 

In the North Atlantic Section the New England States are seeking 
to find an explanation for the greatly increased production of lob­
sters and the possible contribution thereto of various conservation 
measures like the uniform lobster act heretofore adopted. It explored 
the possibilities of a spring shrimp fishery in the Gulf of Maine and 
joined with the Middle Atlantic Section in requesting the creation by 
the Commission of a Committee on Sanitation in the Industry. The 
Section also requested the Fish and Wildlife Service to continue its 
excellent predator-control program by spraying. the eggs of herring 
gulls and cormorants on the New England Coast. 

Both the Middle Atlantic and North Atlantic Sections devoted 
much attention to pollution and joined in asking the creation of a 
Committee on Sanitation and Pollution control later authorized by the 
Commission at its annual meeting in New York in September 1945. 

As an outgrowth of these discussions commissioners and technicians 
from Maine and New Hampshire met in October and agreed upon a 
joint study of the sources of pollution in the Piscataqua River Basin, 
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their nature and -extent and ways of correcting them. Maine, as evi­
dence of her :hiterest, had already begun her part of the study. The 
New Hampshire commissioners promptly asked the Governor to ap­
point a special Pollution Commission and to make available to the 
State Department of Health $10,000 for a state-wide study and asked 
that it be begun in the Piscataqua and Great Bay areas. Within the 
last few weeks reports have been received from New Hampshire com­
missioners that the Governor has apointed the Commission and allo­
cated $10,000 as requested by them, following their conference with 
the Commissioners from · Maine. 

It will be observed that nearly all of the matters cited above relate 
to the commercial fisheries. The Commission however has not been 
unmindful of the interests 'of the sports fishermen. Mention has been 
made of the Uniform Channel Bass Bill developed by the panel on this 
fish created by the Commission because of the interest of the sports­
man and for no other reason, because this fish figures only to a slight 
degree in the commercial fisheries of the Atlantic States. This Uni­
form Channel Bass Bill limiting the daily take of sports anglers to 
two fish above 14 inches in length and fixing 14 to 32 inches as the 
legal size limits for fish taken commercially, and limiting channel bass 
to human consumption failed of passage in New York, New Jersey 
and Delaware. These states are awaiting action of the states farther 
south where the channel bass are more important before pressing for 
the adoption of this measure. 

The minimum size limits for striped bass suggestion 'by the Fish 
and Wildlife Service, sponsored by the Commission and adopted by 
Massachusetts, Rhode Island, Connecticut, New York, New Jersey, 
and Pennsylvania have helped the angler as well as the commercial 
fisherman. The results of the Maryland management plan have like­
wise helped to build up the supply of bigger fish for the angler even 
though Maryland and Virginia still· adhere to relatively small legal 
size limits (Maryland 11 inches and Virginia 12 inches) in the nur­
sery area of the Chesapeake Bay. 

It is in the field of work for the Atlantic salmon that the Commis­
sion has probably done the most for the angler. From the very begin­
ning of the Commission in 1942 this fish has been a concern of the 
. Commission. A report on it was presented to the Annual Meeting in 
1943. The interest of the Executive Committee member from Maine 
in 1945 resulted in the passage of a bill, with the Commission's en­
dorsement, in the legislature of that state to create a Salmon Study 
Commission with" an appropriation of $5,000. Excellent preliminary 
"\VOrk had been done by the Salmon Research Committee composed of 
representatives of the Fish and Wildlife Service and the Departments 
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of Inland Fisheries and Game, and of Sea and Shore Fisheries. The 
Salmon Study Commission with the cooperation of this Commission 
is now seeking to find ways of bringing back the salmon in increasing 
quantities in Maine, in the hope that later on the former runs in rivers 
farther south through New England can ·be restored. 

If biological and physical obstacles can be overcome and this :fishery 
restored, it will be a great boon to the angler. It may be necessary and 
desirable to close the fishery for a limited time, to forbid entirely the 
small amount of commercial :fishing still going on, and to limit the 
season's bag for anglers. All these matters will in due time be studied 
and reported on by the Salmon Study Commission, whose reports the 
other states farther south in New England await with great interest. 

The illustrations of interstate cooperation cited above are none of 
them breathtaking or spectacular. Progress in the conservation field, 
like the movement of a wave, is the resultant of many smaller move­
mentlil in the same direction. Acting upon one another they assume 
recognizable shape and under the wind of informed public opinion 
gather force as they move along. So it is in the special :field of con­
servation, which ·is the province of the Atlantic States Marine Fish­
eries CommiiSion. 

The Commission claims no special credit for all the specific bits of 
progress recorded. It is true that for many of them it has served as 
the catalytic agent in whose presence combinations take place. But 
behind it lies the work that others have done over the years, devoted 
scientists, educators, and plain folks, :fishermen and conservationists. 
Recognizing this, the Commission has paid special attention to the 
work of its Committee on Fisheries Education whose excellent report 
presented at the Third Annual Meeting, September 1944, has been 
studied in the several states during the past year. Time does not per­
mit more than the briefest summary. Interest in :fishery education as 
part of a wider program of conservation education is being manifested 
up and down the coast. Noteworthy work has been done in Maryland, 
Virginia, Rhode Island, and Georgia and other states are beginning 
to study the possibilities. At some future meeting of the North Amer­
ican Wildlife Conference a special paper on this topic may well be 
justified. It is sufficient for the present to say that the subject is an 
important one and full of interest and that more and more attention 
is being given to it, but the results are not yet ripe for critical ap­
praisal. Meantime the Commission at its Foµ.rth Annual Meeting in 
September 1945, directed its executive to undertake the task of stimu­
lating interest in and helping to develop programs in the several states 
for more intensive conservation education with emphasis on the :fish­
eries, with a view to achieving part of the program recommended by 
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the special committee on Fisheries Education referred to in the Com­
mission's report for 1944 (pp. 6-7). 

Although it relates more particularly to the commercial aspects of 
processing and marketing than to conservation, the authorization by 
the Commission of a large Committee on Sanitation and Pollution 
Control is worthy of special mention. The Committee now in process 
of formation ,is to devote itself to developing recommended sanitary 
practices to assure to the public the highest practicable quality in 
fisheries products, ways and means of attaining such objectives and 
the parts to be played respectively by the industry and government 
agencies, state, interstate and federal, in attaining such goals. For 
further ·details readers are referred to the Commission's latest report 
(1945, pp. 11-13). 

The Commission has recently taken steps to bring into closer col­
laboration with it, and with each other, leading fishery scientists and 
technicians in the service of the states along the Atlantic Coast and 
in the educational institutions, museums, marine laboratories and the 
industry located in them. This new Technical Advisory Committee in­
cludes in its membership many who are attending this conference: 
They are specially invited to gather after the session in a room to be 
announced by the presiding officer to consider a scientific problem 
which has been referred to them by the Commission. 

The Commission has also undertaken to crystallize sentiment among 
the Atlantic Coastal States for several important measures pending in 
the Congress. One of these, S. 924-Cordon, would require that as 
part of the investigations and surveys for public works on rivers and 
harbors for flood control and other purposes there shall be investiga­
tions by the Fish and Wildlife Service of the Department of the In­
terior to insure that adequate provisions shall be made for the preser­
vation and protection of the fishery resources and other biological 
uses of such waters, and that the reports and recommendations of 
such Service with respect thereto shall constitute a part of all the 
engineering survey reports submitted to the Congress or any com­
mittee thereof by the Secretary of War. A committee substitute for 
Senator Cordon's bill, H.R. 4503-Robertson, appears to be the mea­
sure most likely to pass. It differs slightly in form but the Commis­
mission believes it would accomplish the same basic purposes as the 
Cordon bill and urges its support as a sound conservation measure. 

Another bill, H.R. 3972---Bailey, is a practical measure designed to 
encourage the adequate treatment of industrial wastes for the pur­
pose of reducing pollution that now harms or threatens to harm 
natural re<;ources such as the fisheries, or make public waters unsafe 
or unsuitable for other public uses. The Commis.<1ion believes that it is 
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in the public interest and fitting and proper to allow industrial tax-
payers in computing net income for tax purposes to deduct amounts 
spent for the elimination of wastes under the supervision and with 
the approval of the applicable state. or interstate authority having 
jurisdiction. The Commission therefore urges the adoption of this 
salutary measure. 

The Commission is also supporting the McCarran-Sumners resolu­
tion, S.J. Res. 48-H.J. Res. 225 to "quiet titles of the respective 
states and others to lands beneath tide waters and lands beneath navi­
gable waters within the boundaries of such states and to prevent 
further clouding of titles.'' 

While the Commission realizes that the question at issue in this 
controversy does not affect directly the jurisdiction of the states over 
fisheries within territorial waters, the Corimiission feels that the fish­
ery interests of the states are concerned in two respects. First, many 
of the states which are members of this Commission now. lease state 
lands under water for the commercial production of shell fish and it 
is possible that leasing of such lands may in the future be extended 
for the commercial production of other· localized species. The effect 
of any shift of ownership of such lands from the states to the nation 
or the clouding of the title of the states with r(lspect thereto by the 
threat of such shift, would have the effect of confusing the present 
esablished policy of those states. Second, the attempt of federal offi­
cials to secure jurisdiction over submerged lands despite the long 
series of court decision upholding state title may well be followed 
by a similar assertion of the jurisdiction over the control of the fish­
eries within territorial waters which by court decision are now simi­
larly under the jurisdiction of the states. The Commission would, of 
course, be compelled, as the joint agency of the Atlantic Coast States 
to oppose vigorously any such attempt 

The possible extension of state jurisdiction beyond the traditional 
3-mile limit and implications in the proclamation by President Tru­
man on September 28, 1945 are discussed at some length in the Com­
mission's latest annual report (1945, pp. 19-20). The complexities
of these jurisdictional matters preclude their treatment in the limited
space of this paper but it is important to note that the Atlantic States
Marine Fisheries Commission is taking the lead in asking the coopera­
tion of the Council of State Governments in the calling of an inter­
coastal conference of all exterior coastal states· and the Great Lakes
States in Washington, May 16-17, 1946 to discuss these matters and
to discuss the advisability of creating similar coastal commissions for
the Pacific and Gulf Coasts.

Moreover the Commission has presented by committee and by reso-
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lution to the State Department of the United States a formal request 
for the creation of a permanent channel of communication within the 
State Deparment by which the states may be kept informed of pend­
ing international treaties dealing with conservation matters of impor­
tance to the states, with th1: further suggestion that provision be made 
for state participation on international bodies concerned with the en­
forcement and administration of international agreements. Time does 
not permit more than a brief reference to these important matters 
of policy, but interested readers will find a full discussion of the im­
plications of these measures in the Commission's latest report to the 
Congress and to the Governors of the compacting states (1945, pp. 
16-18).

In conclusion, the Atlantic States Marine Fisheries Commission
represents a new concept in interstate relationships in the fishery field 
on the Atlantfo Coast. It has no power and wants none. It works 
quietly through conference, and correspondence to explore common 
problems that affect several states, to find solutions that are· sound 
and acceptable. It searches out points of friction between states and 
provides a common meeting ground in which such conflicts are studied 
and discussed in friendly fashion until an acceptable solution is 
found. It attempts to crystallize opinion and develop leadership that 
gives promise of ever widening influence in coastal and national 
affairs. Those who brought about its creation believe that states on 
other coasts of our nation may find iq its record a useful example and 
may wish to organize in similar fashion. In short, they believe that 
the record cited, though consisting in large part of details of progress 
here and there, when viewed as a whole constitutes a record of prog­
ress that has real significance and that gives promise of ,continuing 
achievement. 
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PRELIMINARY STUDIES OF THE SHAD (ALOSA SAPIDIS­
SIMA) CATCH IN THE LOWER CONNECTICUT RIVER, 19:14 

DouoLAS D. Moss 

Connecticut State Board of Fisheries and Game, Hartford, Connecticut 

The problem with which this report deals is to investigate the possi­
bility of predicting any succeeding year's shad run in the Connecti­
cut River within satisfactory limits of error for management purposes. 

The recorded history of the shad run in the Connecticut River, 
taken from reports of catches made by commercial fishermen to the 
State Board of Fisheries and Game is complete from 1890. Although 
these data may not be entirely accurate as to the exact numbers taken 
by these fishermen, it is thought that the yearly totals will at least 
show when shad were abundant and when they were scarce. If this 
is assumed to be true, the shad fishery is characterized by succeed­
ing periods of scarcity and abundance. 

An angler's fishery located upriver from the commercial fishery 
has yearly yielded information since 1941 on total anglers per day, 
total hours fished, and total fish caught (Table 1). From these data 

TABLE 1. SUMMARY OF RECORDS OF ANGLERS CHECKED BY PARTROLMEN AT 
ENFIELD DAM ON CONNECTICUT RIVER FOR THE YEARS 1941, 1942, 1943 1944 

Total Total Ave··age hours Total Average hours fished 
Year number angle.,.s hours fished per angler shad caught per shad taken 

1941 3,449 10,190 2.95 6,859 1.49 (1 hr. 29 min.) 
1942 5,172 15,472 2.99 5,395 2.87 (2 hr. 52 min.) 
1943 2,340 8,033 3.43 6,519 1.23 ·(l hr. 14 min.) 
1944 5,110 18,913 3.70 9,370 2.01 (1 hr, 1 min.) 

graphs were constructed to test a possible correlation -between catch 
per hour and river volume, water temperature, and available fishing 
room. Little or no correlation could be detected between catch per 
hour and any of these three factors. 

Scale samples, total lengths, and weights, and sex of 4,724 shad 
specimens were collected from anglers during the 1944 angling sea­
son. Length-frequency curves of specimens collected on chosen dates 
throughout the season showed a change in the average length of the 
fish as the season advanced and a progressive change in the sex ratio. 
They also showed that the average length of females was greater than 
the average length of males, but age classes were not defined. A length 
frequency curve of the entire collection gave an almost perfect bell 
curve. The peak of this curve contained 999 specimens at 18 inches 
in length. 
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The following report is based on the assumption that Connecticut 
River shad return to their parent stream to spawn. 

It has been noted ( Cable, 1943) th�t the Fish and Wildlife Service 
of the Department of the Interior had worked out a method of deter­
mining fishing intensity through the study of spawning marks on the 
scales of shad. An invitation was extended to the State Board of 
Fisheries and Game to send the writer to the Experiment Station at 
College Park, Maryland, for the study of this method. The theory 
of using spawning marks as an index to fishing intensity is based on 
the assumption that certain specific marks found on shad scales are 
formed only during the spawning migration into fresh water. 

A reasonable hypothesis accounting for the formation of these marks 
during the spawning season is presented below: 

It is believed that adult shad eat but very little or not at all while 
in fresh water. During this period, they expend a great amount of 
energy in their migration and spawning. It is also believed that 
growth of the shad ceases during the spawning migration. Much of 
the material required for last stages of ripening of the reproductive 
organs is thought to come from the body of the fish since it does not 
seem to be derived from food. 

Annuli can be recognized on the scales of some species of fish and 
are thought to mark a time when the growth of that fish was im­
peded due to lower temperature or lack of food. It seems probable 
that a conspicuous mark would be found on shad scales due to cessa­
tion of growth, borrowing of materials from the body, and erosion of 
resorption of material from the scales. This mark, it is believed, 
should appear on the scales of all shad which undertake the spawning 
act. Minor crises apparently leave minor checks on the scales. (It 
has been noted by several authors that shad scales are difficult to 
read, often because of false annuli.) However, the spawning migra­
tion and act is a major crisis in the shad's life which is manifest by 
the large number of shad that die during or after the migration. 
Therefore, this major crisis should show on the scales as a conspicu­
ous scar. 

This mark should not appear on the scales of all fish caught but 
only on those which had spawned previously. If it appeared regu­
larly on all fish caught, it could be interpreted as a winter mark. 
It is possible, but not necessary, that it should appear on the terminal 
margin of the etched· portion of the scale of fish caught on the spawn­
ing run. 

A mark has been found on shad scales that fits all the above requi­
sites and, although it cannot be proved, as yet, that thi& is actually 
the spawning mark, it is probable that such is the case. On the basis 
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of this hypothesis, these marks will be interpreted as spawning marks 
and so referred to hereafter. 

Parts of this hypothesis are supported by the work of other authors. 
Leim (1924, pp. 22 and 23) states that "The energy required for 
migration and the materials for the ripening of the reproductive prod­
ucts must have been largely supplied by the tissues. The fats had 
decreased notably in the spawning fish as compared with those taken 
in salt water during late summer.'' Again he adds that, '' The sub­
stances which entered into composition of the reproductive organs 
during their rapid development previous to spawning must have been 
in a large measure derived from materials already stored up. This 
drain on the tissues, together with that occasioned by active migration 
which the fish undertook, would be sufficient to explain why the 
spawning fish lacked the fat which was so characteristic of the shad 
while in salt water during late summer.'' 

It seems possible that scales of shad should be absorbed slightly 
along the margin during the spawning run, because apparently scales 
of other species may be so affected. Van Oosten ( 1929) quotes the fol­
lowing references: "H. Thompson ( 1926), 'Some haddock were so 
poor that the scales were absorbed slightly.' Miss Clark (1925), how­
ever, found that as a result of the long protracted spawning season, 
growth of the fish, Leuresthes tenuis, ceases during the months of 
May, June, and July and is resumed again in the fall. This cessation 
of growth during the summer months results in the formation of a 
breeding annulus on the scales. Growth continues during the winter 
and a winter annulus was formed only in rare cases.'' 

Impressions of 848 scales were made at College Park and read by 
the writer and Miss Cable. It was found that 555 of the impressions 

TABLE 2. MORTALITY AND ESCAPEMENT PER YEAR OF 1,000 FISH AT DIF· 
FERENT MORTALITY RATES WHEN EACH RATE REMAINS CONSTANT OVER A 

PERIOD OF YEARS .

40 per cent 50 per cent 60 per cent 70 per cent 80 per cent 90 per cent 
Years Mortality Mortality Mortality Mortality Mortality Mortality 

40% 60% 50% 50% 60% 40% 70% 30% 80% 20% 90% 10% 
Die Live Die Live Die Live Die Live Die Live Die Live 

1 400 600 500 500 600 400 700 300 800 200 900 100 
2 240 360 250 250 240 160 210 90 160 40 90 10 
3 144 216 125 125 96 64 63 27 32 8 9 1 
4 86 130 62.5 62.5 38 �26 19 8 6 2 0.9 0.1 
5 5.2 78 31 31 16 10 6 2 1.6 0.4 
6 31 47 15.5 15.5 6 4 1.4 0.6 
7 19 28 8 8 2.4 1.6 
8 11 17 4 4 1.0 0.6 
9 7 10 2 2 

10 4 6 1 1 
11 2 4 
12 1.6 2.4 
13 0.96 1.4 
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had no spawning mark, 210 had one, 70 had· two, 11 had three and 
2 had four. 

Any constant percentage decrease can be calculated. It can also 
be assumed that the mentioned decrease can be a mortality rate. Start­
ing with 1,000, ideal mortality rates have been computed for various 
percentages and are found in Table 2. These constant percentage de­
creases may also be plotted as in Figure 1. The totals of each spawn­
ing class in the 848 specimen samples from the Connecticut River were 
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each multiplied by the· factor that would transform the 555 virgins 
to 1,000. On this basis the sample would be represented by 1,000 
virgins, 378 first mark spawners, 126 second mark spawners, 20 third 
mark spawners, and 4 fourth mark spawners. These figures, repre­
sented by a solid line, were plotted superimposed over the calculated 
rates of decrease in Figure 1. Greeley (1936) is of the opinion that 
shad spawn each year. If this is assumed to be so, then all surviving 
classes of adult shad are found in the spawning run. Through scale 
reading, a sample from the spawning run may be separated into its 
component parts of virgin fish,- those that have spawned once before, 
those that have spawned twice, et cetera. It would be expected that 
any true sample would contain fewer individuals in each succeeding 
older spawning class because each class has been reduced by a yearly 
mortality rate the number of times indicated by the number of 
spawning marks on the scale. The sample of the Connecticut River 
shad does show a nearly constant reduction in numbers of individu­
als within each class from the youngest to the oldest. When the totals 
of these individuals in each spawning class was plotted in Figure 1 
over calculated reduction rates it fell between the curves represent­
ing 60 per cent and 70 per cent. It would then appear, after more 
careful analysis, that the mortality of the Connecticut River shad 
had been between 62 per cent and 73 per cent, but this might not be 
true. These calculations were based on comparison of each succeed­
ing spawning class to the preceding class. Fewer individuals in the 
older class might mean either that that group had been reduced by a 
mortality rate or that it had remained constant in numbers and the 
succeeding spawning class had been larger. Thus, two unknown fac­
tors may combine to produce the percentage figure originally thought 
to be the mortality rate. If it could be assured that the run of virgins 
was equal in number from year to year, then one of the unknown 
factors would be eliminated and it could be assumed that a true 
mortality rate could be found by comparison of the number of virgins 
to the number of one mark spawners in the sample of any run. 

In order to test this method of calculating mortality, Table 3 was 
constructed to show what would happen to hypothetical runs of virgin 
shad if virgin population changed from year to year and mortality 
rates also changed. Nothing in this table as given has actually hap­
pened. It merely shows what the composition of each year's run 
would be if virgin populations and mortality rates were as listed. 

Reading from left to right at the top of the page, the runs are sep­
arated as listed by year dates. In line under this, an arbitrary virgin 
population for that year is listed, and a mortality rate, given as a 
percentage, is included in brackets. Each year's virgin population 



TABLE 3. SHOWING EFFECT OF VARYING VIRGIN POPULATIONS ON APPARENT MORTALITY RATES 

1944 1943 1942 1941 1940 1939 1938 
00 

100,000 50,000 75,000 80,000 80,000 80,000 50,000 
(75%) (80%) (75%) (75%) (75%) (50%) 

� 70% 73.3% 75% � 68.8% 
(1st spawners) 125 300 267 250 250 312.5 

80.8% 
� 

(2nd mark spawners) 37.5 80,1 66.7 62.5 78.1 

(3rd mark spawnerS) · 10 20.0 15.6 19.5 

(4th mark spawners) 2.5 4,7 5.2 

i 
00 

(5th mark spawners) .59 1.5 

NOTE: Real mortality rates for each year included in parentheses ( ) . Apparent mo,tality rates are underlined. Any year's sample, based Ill 
on a thousand virgins from the year chosen, may be found by reading the real numbers diagonally down from the upper left hand margin 
toward the lower right. Exampl&--a sample with 1,000 virgins taken in 1944 would also contain 125 one mark spawners, 37.5 second mark 
spawners, 10 third mark spawners, 2.5 fourth mark spawners, and .59 fifth mark spawners. (See text.) 

��
01 
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will be reduced by this percentage. The column under 1944 was given 
a virgin population of 100,000 and 1943 was given one of 50,000. It 
will be remembered that the mortaiity rate was established by a 
comparison of the number of virgins with the number having one 
spawning mark. After the scales had been read, if 500 virgins were 
found, it would be necessary to multiply this number by two' to raise 
it to 1,000. Then the number of first, second, third, and fourth spawn­
ers found in the catch would also be multiplied by two. If it were 
assumed that 1,000 virgins appeared in the sample for 1944, which 
had been arbitrarily assigned 100,000 virgins, then 1/100 of that 

· year's run of virgins was taken. If this is a fair sample it is logical
to assume that 1/100 of the fish , remaining in each spawning class
was taken. However, the 50,000 virgins of 1943' had been reduced to
12,500 by a 75 per cent mortality rate. If 1/100 of these had been
taken, the sample would contain 125 shad. This would be only 12.5
per cent of a thousand and would show an apparent mortality rate of
87.5 per cent, although the virgins for that year .had actually been
reduced by only 75 P.er cent. Likewise, if 1,000 fish were taken from
the 50,000 virgins in 1943, 1/50 would be taken and 1/50 of the re­
maining first spawners of 1942 would be taken. The virgins of 1942
had been.reduced by an 80 per cent mortality rate which would have
left 15,000 to appear in the run of 1943. If 1/50 of these were sampled
as were the virgins of that year, 300 would appear in the sample. This
would show an apparent 70 per cent mortality rather than the 80 per
cent which had really reduced that ·year's virgins. Table 3 was cal­
culated in this manner.

In order to find a method of determining true mortality rates,
through study of spawning marks, it is necessary to have an adequate
sample of scales from each year's run. This sample should be repre­
sentative of the composition of the year's run.· An index of abundance
of virgins is also necessary. This can be found from. the index of
abundance of the whole run by using the simple formula given below .
. The spawning classes of the samples of the two consecutive years being
treated must be placed on a: comparable basis, the simplest means
being that already decribed of dividing the virgins into one thousand·
and multiplying each remaining spawning class by the quotient.

. 

. 

RA1(TS2) 
· When IV = · Index of abundance of virgins IV = ----�­

RA2 ( TS1) 
RA1 =
TS2 =
RA2 =
TS1 

Relative abundance of current year 
Total sample for previous year 
Relative abundance of previous year 
Total sample of current year 
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(TS = 1,000 virgins and number of repeaters with one spawning 
mark �+Ra+R4+R5 etc.) 

When the relative abundance of each year's virgins is known, the 
mortality rate may be found by the following formula: 

When MR = Mortality rate MR= 1.00 
- IVi(FSi)

(IV2) V1 

FS1 = Numbers of repeaters with one spawning mark hi 
sample 

IV 1 = Index of abundance of virgins for year when sample 
was taken 

IV 2 = Index of abundance of virgins for the previous year 
V1 = Number of virgins found in year when sample was 

taken 

This formula utilizes the theory of �ortality rates, but eliminates the 
necessity of graphs or tables for finding them. 

The system of finding mortality rates for each year's shad run 
seems to have little value in Connecticut's problem because of lack 
of a substantiated index of abundance and because mortality rates 
found by this met_hod will always be a year behind. When samples are 
taken for any year, the reduction in numbers of the virgins of the 
previous year is known. It is the mortality rate of that year which is 
shown by the reduced number of first spawners that appear in the 
sample. Possibly, however, this method should not be lig4tly dis­
carded because it may hold some of the answers to Connecticut's prob­
lem. If a true index of abundance can be found for a series of years, 
true mortality rates for each of those years may be found throug:!.i 
scale study. If fishing intensity greatly influences the yearly mortal­
ity rate of successive years, the mortality rate should vary directly, 
though not proportionately, with the number of nets fishing for those 
years. If it is shown by comparison that the number of nets fishing 
does greatly and directly influence the mortality rate for each of 
these years, then it will be possible, knowing the index of abundance 
and the number of nets fishing for a current year, to predict within 
reasonable limits of accuracy, what the mortality rate has been for 
that year. If the mortality rate can be found in this way for any year, 
the escapement is also known for that year. The escapement of any 
year, minus the natural mortality rate for the balance of that year, 
makes up the run of repeaters for the following year. Those fish lost 
by natural mortality could be presumed to be the difference between 
the numbers expected to return as repeaters and the numbers of re­
peater-s found to have returned. The numbers of virgins expected in 
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each year's run might be estimated as the average from a 10-year 
period. Thus it can be seen that, with the information available in 
the future, there is, at least, a possiblity of predicting the size of a 
successive year's shad run in the Connecticut River within satisfac­
tory limits of error for management purposes. 

SUMMARY 

1. The history of the shad fishery in the Connecticut River shows
great variation in the total yearly catches of shad. 

2. Length-frequency curves made from data from angler's catch
fail to indicate that age classes are characterized by difference in av­
erage size of individuals. 

3. Catch per hour of angling shows little correlation with daily
riv.er volume and available fishing space during the 4 years studied. 
Catch per hour in 1943 and 1944 drd not appear to be influenced by 
water temperature. 

4. A method of finding yearly mortality rates as determined by
identification of spawning classes through scale study is explained 
and criticized. It is shown that this method is of little value in esti­
mating the size of a succeeding year's run of shad in the Connecticut 
River unless an index of relative abundance of yearly runs can be 
found. The value of the use of mortality rates in estimating the next 
year's run is limited because sampling and scale reading of any year 
gives only the mortality rate of the previous year. 
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DISCUSSION 
CHAIRMAN MERRIMAN: Is there any discussion on Mr. Moss' paper¥ I would 

like to know about the matter of interpretation annually of shad scales and the 
very recent book which came to my desk not so long ago from Russia-volumi­
nous work on shad and the interpretation of shad scales. Have you anything to 
commentf 

MR. Moss: I saw the book and there happen�d to be an English summary at 
the end of each chapter. I perused that briefly. 

They apparently, on the srecies of herring which they don't call shad, have 
found annually what .they call '' spawning marks.'' They have annually an inter­
pretation of what they call '' spawning marks' '-the peculiar way they form. 
They think that thP fish are fat before spawning but after spawniug or during 
and after spawning, a great deal of that fat is lost and the skin stretches down 
and becomes slack o er the reduced skeleton and frame. That crumbles the scales 
around the socket. dges where they are soft and the spawning mark is produced 
in that way. Now, whether that is the way the spawning marks are produced in 
the Atlantic Coast shad, I don't know, but at least they do recognize a spawn­
ing mark. 

THE DISTRIBUTION OF THE WINTER FLOUNDER (PSEU­

DOPLEURONECTES AMERICANUS) AND ITS BEARING: 
ON MANAGEMENT POSSIBILITIES 

ALFRED PERLMUTTER 

.tfquatic Biologist, U. S. Fish and Wildlife Service, Gloucester, Massachusetts 

The winter flounder, Pseudopleuronectes americanus, is one of the 
select group of American North Atlantic fish that is equally popular 
with both the commercial fisherman and the salt-water angler. While 
the commercial fishery is widely scattered along the coast from Maine 
to New Jersey, its chief center of activity is southern New England 
and New York. In these areas, the bulk of the catch is taken by small 
otter trawlers under five net tons and generally manned by less than 
three men. The boats fish out of many scattered points such as Prov­
incetown, Hyannis, Woods Hole, and New Bedford, Massachusetts; 
Point Judith and Galilee in Rhode Island; New London and Stoning­
ton in Connecticut; and Northport, Port Jefferson, Mattituck, Mon­
tauk, Babylon and Freeport in New York-to mention but a few of 
the more important ports of landing. Interspersed among these ports 
are many other minor ports out of which one or more boats may fish. 
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The small size of the winter flounder dragger confines its fishing 
activity to the shoal waters adjacent to the shore and also to within a 
relatively short distance of its h-0me port. Thus, the economic well­
being of the fishermen and their families is dependent on a continued 
good supply of fish in a relatively limited area. 

The sport fishery for winter flounders is most important south of 
Cape Cod, particularly in the waters around Long Island, New York, 
where the proximity of the recreational facilities of Long Island to 
the large population of New York City has encouraged the develop­
ment of an extensive sport fishery for· many species of fish including 
the winter flounder. Similarly, a:ri. extensive sport fishery has devel­
oped in Rhode Island, Connecticut, and New Jersey, particularly near 
population centers. Many of the fo,h are caught off docks, piers and 
shore, or from row boats, and to a lesser extent from power boats. 
The gear used is relatively simple and inexpensivfl, ranging from ha)).d 
lines to light rods and reels with one to three hooks attached close to 
the sinker or to a ''spreader'' rig made from a piece of wire. Sea 
worms and clams serve as bait. The ready availability of the winter 
flounder to the angler and the simple and inexpensive gear needed to 
catch it are to a great extent responsible for the large sport fishery for 
winter flounder. 

Aside from the recreational value of the winter flounder to the 
sportsman, towns adjacent to important fishing grounds benefit mone­
·tarily from the angler's activities. Money obtained from the sale of
bait, tackle, food, drinks, and gasoline and from rental of rooms arid
boats materially adds to the income of many primarily ''resort''
towns. A scarcity of winter flounders on accessible grounds dis­
courages sportsmen from visiting these towns, and this results in a
decreased revenue.

All in all, it may be concluded that the winter flounder is of such
importance in the region of southern New England and New York
that every effort should be made to insure a good supply of fish.

Available information on the life history and distribution of the
winter flounder indicates the possibility of developing a management
program which could accomplish this purpose. The fundamental bio­
logical data upon which the proposed management program is based
may be divided into three categories: (1) The early life history and
distribution of the young of the winter flounder; (2) the size and age
composition of the winter flounders subject to the commercial and
sport fisheries; (3) the distribution of winter flounders of sizes subject
to the commercial and sport fisheries.

1. The early life history and distribution of tke young of the winter
flounder.-The early life history and distribution of the young of the
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winter flounder is fairly well known. In southern New England and 
New York, spawning occurs in shoal waters of from 1 to 3 fathoms 
from about mid-December through May (Bigelow and Welsh, 1925,-p. 
505; Perlmutter, 1939, p. 21). The peak spawning period varies 
throughout the range of the species according to the temperature of 
the water which, on the shallows of the spawning grounds, fluctuates 
considerably in relation to changes in air temperature. Unlike most 
commercial species of fish, th!;l eggs are not buoyant but sink to the 
bottom where they stick together in clusters (Breder, 1923, p. 311). 
Masses of.such eggs often are found on the commercialfyke nets set 
for winter 'flounders in the shoal waters along the channels of Great 
South Bay, New York. 

The predominant physical forces affecting the movement of eggs 
and larvae in the protected waters of the spawning habitat are wind · 
and tide. Because the winter flounder eggs are adhesive and demersal, 
their distribution is relatively little affected by wind and tide. Con­
sequently, it is reasonable to conclude that the young in any one area 
are primarily the product of spawning fish in that area. 

Throughout the first. year of life, the winter flounder, is mainly 
limited to the shoal waters along the shores of the bays and estuaries 
where it is readily captured by beach seines . .As they grow older, the 
fish tend to wander away from the shores into the deeper, adjacent 
waters. 

2. The size and age composition of the winter flounders subject to
the commercial and sport fisheries.-In obtaining information on the 
size composition of the winter flounder catch, particular attention was 
paid to the more important fishing areas in southern New England 
and New York, including Nantucket Shoals off southern Massachu­
setts; the region off Point Judith and Watch Hill, Rhode Island; and 
Long Island Sound, Gardiners Bay, the Peconic Bays, Shinnecock, 
Moriches, and Great South Bay on Long Island, New York. 

Winter flounders in Long Island, New York, waters enter the com­
mercial and ·sport fisheries at from 7 to 8 inches depending on lo­
cality and season (Lobell, 1939, pp. 78-81 ; Perlmutter, 1940, p. 16). 
Many of these smaller-sized fish are retained by the angler, but in 
commercial practice, fish under 10 inches in length are usually thrown 
back since. they are undesirable as market fish. The same general con­
ditions hold for southern New England waters. Length frequency 
samples of the commercial catch of winter flounders taken from May 
1940 through February 1942 off Watch Hill, Rhode Island,-an area 
fished by both Connecticut and Rhode Island boats-show fish enter­
ing the catch at from 7 to 9 inches (35 to 45 half-centimeters). This 
was also true for _the region of Point Judith, Rhode Island, during
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1pproximately the same period (Figure 1). ln the Nantucket region, 
winter flounders enter the commercial catch at 10 inches (50 half­
centimeters) in length. Smaller fish are not taken, primarily because 
the flounder fishermen in that area use a large mesh net which per­
mits unmarketable sizes of flounders and "trash" fish, particularly 
the sculpin, Myoxocephalus octodecimspinosus, to go through. 

Preliminary age studies of winter flounders in New York waters 
show that fish between 8 and 10 inches long are 2 to 3 years old 
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Figure 1. Length composition of blackback caught off Watch Hill and PoinLJudith, Rhode 
Island, and Nantucket Shoals, Massachusetts. Measurements to nearest half-centimeter. Data 

smoothed by a moving average of threes. 

(Lobell, 1939, p. 86; Perlmutter, 1940, p. 16). Furt4ermore, field ob­
servations in the New York area indicate that fish in this size category 
are mostly mature [ which is in agreement with observations made by 
Bigelow and Welsh ( 1925, p. 505) ] . Information on the ages of win­
ter flounders in southern New England waters is not available but 
may be expected to be similar to results obtained in New York waters. 

Summing up, it has been established that: (1) The young of the 
winter flounder in an area are mostly the product of local spawning; 
(2) they remain in the shoal water near the shores of the bays and
estuaries during the first year of life ; ( 3) as they grow older, they
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tend to move off into adjacent deeper water and in the second and 
third years, begin entering into t}).e catch of the commercial and sport 
:fisheries. 

3. The distribution of winter flounders of sizes subject to the com­
mercial and sport fisheries.-Information on the distribution of winter 
flounders subject to the commercial and sport fisheries was obtained 
primarily by means of tagging experiments. Samples of fish from 
the catch of commercial :fishermen or taken by otter trawls and fykes 
operated by Fish and Wildlife Service personnel, were marked with 
celluloid disc tags. The technique used, numbers of fish tagged, and 

Figure 2. Areas usM in analysis of blackback tagging experiments. Solid circles indicate 
tagging localities. Area 1, New Jersey Coast; Area 2, Great South Bay, Moriches Bay, and 
Shinnecock Bay; Area 3, ocean off the eastern part of the south shore of Long Island; 
Area 4, Long Island Sound;· Area 5, Block Island Sound including the Peconi<! Bays and 
Gardiners Bay; Area. 6, Narragansett Bay and the waters east of Point Judith to Martha's 
Vineyard; Area 7, east of Martha's Vineya1d, waters about Nantucket and Nantucket Shoals; 

Area 8, Cape Cod Bay; Area 9, vicinity of Cape Ann, Massachusetts 

localities in which fish were tagged will not be discussed in detail at 
the present time. Preliminary information on these subjects is con­
tained in reports by Lobell, 1939, Perlmutter, 1940, and will be de­
scribed in greater detail in a future report. 

In planning the tagging experiments, a particular effort was made 
to distribute them as widely as possible throughout the more im­
portant winter flounder fishing areas, as shown in Figure 2. Experi­
ments were conducted in the Great South Bay,· Shinnecock, arid 
Moriches Bay regions off southern Long Island; the western and east­
ern Long Island Sound region accessible to the northern Long Island 
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and Connecticut fishermen ; the Peconic and Gardiners Bay area ac­
cessible to the eastern Long Island, Connecticut, and Rhode Island 
fishermen; Point Judith, Narragansett Bay, and Block Island Sound 
areas accessible to the Rhode Island fishermen; and the Nantucket 
Sound and Shoal areas accessible to the southern Massachusetts fisher­
men. 

To facilitate analyis of the data, the coastal waters from Massachu­
setts to New Jersey were divided into nine areas (Figure 2). Area 1 
is the Jersey Coast; Area 2, Great South Bay, Moriches Bay and 
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Figure a. • Percentage of winter flounders recovered f· om tagging experiments In southern 
New England and New York bays in the tsg area and by area units- west and east of the 

tag area; 10,172 fish tagged, 1,767 recaptured. 

· Shinnecock Bay on the south shore of Long Island, New York; Area
3, the ocean off the eastern part of the south 'shore of Lon� Island,
New York ; Area 4, Long Island Sound; Area 5, Block Island Sound
including the Peconic Bays and Gardiners Bay; Area 6, Narragan­
sett Bay and the waters east of Point Judith to Martha's Vineyard;
Area 7, east of Martha's Vineyard, the waters about Nantucket. and
Nantucket Shoals; Area 8, Massachusetts Bay; Area 9, waters off
Cape Ann, Massachusetts. Returns from these experiments are sum­
marized in Figure 3.

The area in which the fish were tagged is numbered zero. Each of
nine areas mentioned previously are considered as area units. Going
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east from the tag area, the area units are consecutively numbered 
from +1 to +4 and west from -1 to -4. The percentage of returns 
in the tag area is indicated by the solid bar and returns in other areas 
by the hatched bars. Out of a total of 10,172 fish tagged in southern 
New England and New Yor� bays, 1,767 were recaptured. Of these, 
93.6 per cent were recovered in the tag area and 4.9 per cent in the 
adjacent eastern and we·stern areas. Therefore, it may be concluded 
that the winter flounders in southern New England and New York 
bays are largely localized stocks. Any movement of fish away from, 
these bays is not a directed migration but rather a gradual dispersion 
from population centers, a characteristic phenomenon with nonmigra­
tory animals. 

Management possibilities.-Sinc'e young winter flounders are the 
product of local spawning and the stocks of adult fish drawn upon by 
the sport and commercial fisheries remain highly localized, it follows 
that each of these· resident stocks offers the same management posi,i­
bilities to nearby 1iommunities as do their clams, oyster, and scallop 
resources. To get the most out of such a natural community resource, 
certain basic statistical and biological information is essential includ­
ing: (1) The annual drain on .the flounder population (total catch) ; 
(2) the effect of this drain upon the relative size of the population
(catch per unit of effort); (3) the annual recruitment (obtained from
the age composition of the stock and the catch per unit of effort).

Such information can be obtained through well-planned tagging 
experiments, collection of complete statistics on the total catch. and 
effort expended, and supporting biological data such as age, composi­
tion of the stock, growth, and length-weight relationship. With these 
data as a foundation, it would be possible .to determine the maximum 
amount of fish that could be removed each year from a local stock 
without injury to the stock and to regulate the catch accordingly. 
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DISCUSSION 

CHAIRMAN MERRIMAN: Is the matter of age analysis confined entirely to scale 
work or is there some otolith work T 

DR. PERLMUTTER: There has been some otolith work from Rhode Island State 
College. You can check age from the otolith but you can't get any good informa­
tion on the comparison of growth rates from 011e area to another and so on be­
cause you can't use the otolith the same way as you can the scale-you cart 't 
calculate age. You can calculate age from the scale. I don't think anybody has 
ever done it very well because the margins of the otolith do not show up as well 
as the scale margins do. 

DR. EMMELINE MOORE (New York): Did I understand you to say that the 
7-ineh fish would be about 2 years old f

DR. PERLMUTTER: That is right, according to what was determined near Long
Island, somewhere between 2 and 3 years old. 

DR. MOORE: It seems a rather rapid growth. 
DR. PERLMUTTER: They grow rapidly for the first 3 years, we know that, be­

cause, during our survey, the 1-year-old fish, in Long Island, we were able to get 
in the spring of the year; we were able to get the young of the year previous­
those about 5 or 6 years old definitely showed about just one cheek. This has been 
verified in unpublished data in Rhode Island State College. Unfortunately, there 
has never been a really good job on age analysis. We don't consider our job an 
expert one. Most of the work had to be rushed under certain conditions which we 
couldn't avoid. We didn't always have the facilities to attend to detail that we 
would have liked. 

DR. MOORE: I do think a great deal of help in that analysis is found in the 
correlations of scale and otolith. 

DR. PERLMUTTER: Oh, yes, it would. check: We have a disadvantage in winter 
flounder that you can't check all ages of the young and that is not true of most 
species of fish. 

CHAIRMAN MERRIMAN: Dr. Warfel, did you have a question¥ 
DR. HERBERT E. WARFEL (Connecticut): I didn't quite understand the graph 

in which you showed the distribution of returns from your taggings. That is ari 
over-all general picture that could be referred to any geographical unit¥ 

DR. PERLMUTTER: That represents a summary of all experiments of fish tagged 
in the bay. We have another summary which was taken outside the bay which 
doesn't concern the problem. That involves all experiments of Connecticut and 
Rhode Island. The place where they were tagged was zero. If the fish was in one 
unit area away from the tagged area, we put it in this column (indicating). 

DR. WARFEL: Is that on an annual basisT 
DR. PERLMUTTER: That comes from all 3 years and 4 years. We have done it 

for this purpose-I didn't want to go into great detail-we have it on an annual 
basis in our final summary. When you throw the 4 years together, you still get 
this percentage. 

DR. WARFEL: With regard to your age analysis, what is the maximum mean11 
you have been able to reach on the scaleT 

DR. PERLMUTTER: We got a very rough age analysis. It isn't an age analysis 
that I would want to publish except to say this is what we get, this is the type of 
age, 3 years and 4 years is what we got by reading cheeks. We checked the first 
years by the otolith standard, but we didn't go through with it the way we 
wanted to. We went up to 5 years. 

DR. WARFEL: Do you think the fish are 2 years or 3 years or both when they 
come in to the fishery f 

DR. PERLMUTTER: I think they are both and I think probably it varies greatly 
-each big area or locality to another, from one bay to another. I don't think
you can take the results from one bay and apply them to another, that is, not
from one little bay to a large bay, because they are localized and we have done
mesh studies which I didn't mention here, which show variations up and down
the coast but no general pattern of variation,
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DR. w ARFEL: Thank you. 
SENATOR FREDERIO C. WALOOTT (Connecticut): Has the speaker ever read Dr. 

Borden's report, We hired him in Connecticut in 1926-27 and possibly '28, I am 
not sure, he went into it very carefully. The first thing he did was to stop letting 
them up the ·mouth of the river. We preferred to let the fish go up. Then the 
next thing we did was to close off the salmon river and they were down to such a 
low ebb-----the shad fishery on the Connecticut River-that they let the gear rot 
and some of them threw their gear away. Most of them stopped their fishing. 

We got it back so that it exceeded the catches of 1893 and '94, which are recITTd 
catches, by stopping the netting at the river and then catching the fish, stripping 
them and hatching them out. Then we used rods and let them all out with the fish 
that hatched normally in the river. 

CHAIRMAN MERRIMAN: I think you have reference to Mr. Moss' paper on the 
shad particularly. 

SEN ATOR W ALCO'l'I': Borden was the man who did all the scientific work. 
CHAIRMAN MERRIMAN: You are wholly correct, and Mr. Moss, I know, has read 

that paper and knows it very thoroughly, indeed. 
I would like to ask Dr. Perlmutter a question, if I may. It involves the matter 

of meristic counts in these things. Are the populations of winter flounder wholly 
separate and isolated and is that detectible by blood counts or scale counts or 
blood ray counts i 

DR. PERLMUTTER: One of the difficulties of meristic character is that the varia­
tion is dependent to some extent on section and to some extent on age classifica­
ion, that is, the year classification in which the fish happens to be. The en­
vironment seems to have some effect on the meristic character so that a meristic 
class born in 1943 and one born in 1945 might have some variation in the meristic 
counts which would be due to environment and nothing to do with the genetic 
composition of the stock. 

So, it is a very dangerous character to use unless you have a tremendous amount 
of material over a long period of time to allow for that. One place I was certain 
it meant something was in differentiation between the Pseudopleuronectes digna­
bilis, the lemon sole, and the Pseudopleuronectes americanus. Some people say the 
lemon sole is another species and others say it is a big flounder, so I am still not 
sure. 

I can differentiate between the lemon sole and winter flounder commercially. 
The winter flounder is anything weighing less than 3 pounds from a commercial 
standpoint and anything that looks like a winter flounder under 3 pounds, is 
a lemon sole. Unfortunately, most fish that come from Georgian Bay, whfob is 
where the lemon sole is supposed to have originated-but the ones from other 
areas, particularly Connecticut, Rhode Island and New York, are mostly under 3 
pounds, so they are predominantly blackbacks, but if you take the dorsal ray 
counts of those animals, you will find there is a considerable difference in the 
average ray counts. 

The ray counts, I think, are about 61 to 67 for the blackback and somewhere 
from 65 to 72 for the lemon sole. That is just a dorsal breakdown. It is higher 
for the lemon sole. 

CHAIRMAN MERRIMAN: Higher in the open water 7 
DR. PERLMUTTER: That doesn't mean much either any more. I have a lot' of 

species that don't work that way. 
CHAIRMAN MERRIMAN: I am very interested in that because in working on 

another species of fish, the ocean trout, we have interesting variations in the 
vertebral co11nt from different areas and it is possible to interpret that on the 
basis of the bay races as opposed to open water races. 

DR. WARFEL: You are getting the same result that Smitty got in Europe. 
DR. PERLMUTTER: So identically the same. that it is startling. 
DR. WARFEL: May I ask one more question on this age matter that just occurs 

to me! What was the dominant age phase that you had in Europe¥ 
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DR. PERLMUTTER: There was no one. There were three, four and five in the 
limited time age work, with four predominating in the catch. After five, we 
didn't get very many. This was primarily Long Island. 

D&. WARFEL: That is where I am working, too. 
DR. PERLMUTTER: Connecticut and Rhode Island would probably follow, but 

in southern Massachusetts, you have a different group there. 
MR. DAVID H. WALLA.CE (Maryland): Do you find any differential growth rates 

in various age groups depending upon the size of the population f 
DR. PERLMUTTER: You are going down a lot finer than I could possibly go. I 

had to cover the fisheries from Maine to New York and I couldn't go into that 
detail. 

MR. WALLACE: You were saying you had various populations localized. 
DR. PERLMUTTER: I based those on tagging primarily. I haven't gone into the 

biology of each one trying to find the difference in growth rate or anything of 
that sort. That is something that would require a lot more study than I can 
possibly give. 

MR. WALLACE: But won't you need to have something like that to work out 
eventually, a management plan for these local populationsf 

DR. PERLMUTTER: I recommended, as a matter of fact, that each area would 
have to do that with the area unit and the area units are worked out-it is up 
to the individual areas that are most. concerned about their fishery to do something 
about it. All we can do is point out these things to t.he people who are interested. 

MR. WILLIAM NEVILLE (New York): In connection with your question, Dave­
yon probably recall this, Al-that at least the Long Island populations, that is, 
taking all the ocean and eastern bay and Long Island Sound, there are significant 
differences in population units as indicated by size, the rates of growth. We 
seem to have ·much larger populations, that is, a larger size, in the eastern bay 
region, as compared to perhaps lesser growth rates or smaller size fish compara­
tively in other areas and that, obviously, shows up in different growth rates for 
different ages. 

But I would like to ask our friend, Al, a rather embarrassing question, perhaps. 
Would you say that the winter flounder population is subject to overfishing in 
view of fishing density or would you consider the population is more subject to 
unwise or inefficient fishing on the basis of prevailing size limitY 

DR. PERLMUTTER: If I h11:ve to give you an answer, I would say it is inefficient 
fishing rather than overfishing. We can't say what has happened to the winter 
flounder population because nobody has kept a record of the population as a unit. 
Before 1895, they were catching them by hook and line and in 1895, they started 
using a trawl, that is, a beam trawl from Provincetown, and from there on, it 
developed from a power boat fishery, which was an otter trawl mostly, but in all 
that time, all the statistics we have been able to get have been a combined catch 
of flounders. I have tried to break it down int-0 winter flounder and four other 
species, but I can't do it. 

In 1937, they started to take statistics by individual flounder species, but even 
that, up to. the present time, is not adequate because that is only based on an 
annual catch, which is a rough estimate of the catch. It still doesn·•t give us 
figures for many of the states where the flounder is most important, but it does 
give us figures by individual areas. All we have is the roughest of estimates. 
As a matter of fact, it might be because of the difference in popular names. We 
were getting yellow tail classified as winter flounder in Provincetown. 

MR. NEVILLE: Isn't it true that the recommendations t-0 date have heen more 
along the general lines of increased size limits to take advantage of the rapid 
period of growth which :fits into t.he. economic picture T 

DR. PERLMUTTER:. It is still better utilization of what yon have. Rather than 
saying, "This thing is on the skids and it must go down," it is a question of 
this is the way we have it now. We don't know what happened in the past, but 
all we know is this is what we have. How shall we use this resourcef We can use 
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it much better than we are u11ing it now provided we know what we have there 
and what we can do with it. 
· DR. WARFEL: Is there any indication, Dr. Perlmutter, that fisheries actually

have declined 7
DR. PERLMUTTER: Scientifically, I can't say. If you want my opinion, I think 

it has gone down some. 
DR. WARFEL: You haven't any data along that line at. allT 
DR. PERLMUTTER: I have some information from fishermen's log records that 

would indicate some decline in the catch per day from the early 1930 's to the 
present time. There are only a few log records. Most fishermen's log records for 
that size boat are very poor. Many of the papers are missing, but we also know 
that the fleet has dwindled to a large extent, which indicates that something has 
happened, but there is an economic condition that comes in there that can't be 
interpreted.. The rise of the yellow tail fishery, for example, has put a lot of 
the fishermen into the yellow tail from the blackback because it pays more in the 
present economic conditions where the ceiling price is pegged. So, it is hard to 
say from our information that it has taken a drop. 

DR. WARFEL: Have you any indication within the population its�lf 7 
DR. PERLMU'l"I'ER: Biologically! No, because you don't have enough .material 

way back to compare it with. 
DR. WARFEL: Do you know if the Borough has any size measurements back in 

1912-14, along in thereT 
DR. PERLMU'l"I'ER: N 0, 
DR. WAR.FEL: Nobody bothered to measure! 
DR. PERLMU'l"I'ER: No. 
MR. NEVILLE: You might get that from the hatcheries. 
DR. PERLMUTTER:. They only keep the females in the hatcheries. They never 

kept a record of the males. There is a possibility that some records are hidden 
in the hatchery. I will take that back, if you find them. I have never been able to. 

MR. WILLIAM F. ROYCE (Massachusetts): I would like to ask for some in­
formation. I have been summarizing some of your tagging data after you turned 
the records over t-0 me and I calculated the mortality rate for the Rhode Island 
blackback population from the several tagging experiments that you did there was 
in the neighborhood of 50 per cent per year, which does not seem too high for a 
species which comes into the fishery as young as the blackback flounder. The 
Nantucket Shoals population had a similar mortality rate as calculated from �he 
tagging data. · 

. DR, PERLMU'l"I'ER: For Nantucket Shoals I would say that 50 per cent wouldn't 
mean as much as in the Rhode Island tagging experiments, although even there, 
there might be some question. You see, that Nantucket Shoals· and the Rhode 
Island tagging experiments both draw on a population of fish which is not only 
localized, but which is always moving to the east. I didn't bring it into the dis­
cussion because it has not.hing to do with it, but there is some indication that this 
slight amount of drift away from the home area, the bay area, enters into the 
population, because if you tag fish south of Point Judith in the Blackwells Island 
area or the shoals off Nantucket, which are offshore, those fish will show movement 
away from that and be recorded caught in other places. There is a tendency for 
the fish to drift toward the east after they leave the home waters. That is a per­
fectly natural thing. If you have your center of production in the bays, it is 
expected that as the fish get older, they have_ more of a chance of dispersing 
from· those centers. They keep going out of these bays and then they are . off in 
this offshore water and the following year they move a little farther off, so 
they could either move toward New Jersey or toward Nantucket, but the blackback 
flounder drifts .from New York to southern Massachusetts. In New Jersey, you 
are getting to a place where flounder exist and they exist in Delaware, but not in 
optimum condition. Many fish never go down that way. They never have. 

DR. WARFEL: Come spring, I do a little fishing with a hand line. In the light 
of the fact that these things are so terribly localized as you indicate they are, 
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how do you explaiu the fact that along last April or the first of May they show 
up all of a sudden down on the Branford River in Connecticut where I fish, and 
by the first of July they are not around there at all. 

DR. PERLMUTTER: That is another story, but there is a local migration-I say 
"localized," it is within that bay area. We found on Long Island, when the 
water temperature reached around 68 degrees, that the fish would move right out 
of the bay toward the inlet and stay at the inlet. They wouldn't be available to 
hook-and-line fishing off the docks, but they would be to the boats in the inlets. 
That is true mostly of the area south of Cape Cod where the bays warm up and 
you come up to Gloucester and they are right in the same spot. The water is cold. 

DR. WARFEL: Which way do they move there! 
DR. PERLMU'.Pl'ER: They just spread out around there. 
DR. WARFEL: They don't go out in deep water and come back into the bay! 
DR. PERLMUTTER: They are mostly around there. They may move out a dock or 

two. Sometimes you can't catch them at the dock. 

FISHERY MANAGEMENT IN MARYL.AND 

R. E. TILLER 

Maryland Department of Research and Education, Solomons, Maryland 

Interest in conservation is usually stimulated by the threat of de­
cline or damage in some source of natural wealth. This applies to soil, 
forest lands, fur and game animals, and, of course, to fishery re­
sources. 

Records of the U. S. Fish and Wildlife Service for the 50-year 
period between 1890 _and 1940 show an alarming decline in Mary­
land's fin fisheries. Shad catches dropped from over 7 million pounds 
to less than one-half million. Herring fell from nearly 20 million to 
slightly over 41/2 million pounds. Besides these fish of major impor­
tance, other less valuable species have shown similar decreases. 

It would not be fair to suggest that Maryland was totally unaware 
of the downward trend in her fisheries, and that no restorative mea­
sures were attempted . .A considerable number of ideas were tried and 
proved unsuecessful. Shad hatchery operations which have been con­
ducted since 1876 are the most striking example. From 5 million to 
150 million fry were released each year, and no recognizable restora­
tion, or even stemming of depletion has taken place. Restrictions on 
length and type of gear, shortened seasons, size limits and the prohibi­
tion of industrial pollution have likewise been unsuc<iessful in achiev­
ing a restoration. 

In 1940, recognizing the threat of irreparable damage to the State's 
fisheries, the commercial fishermen .of Maryland held public meetings 
in all Tidewater counties to discuss the problem. Representatives 
from each county were chosen to serve with federal and state techni-
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ciaos on a committee to devise a means for rebuilding the fisheries. 
After meeting for several months, the committee finally drafted the 
present Maryland Fishery Management Plan. This program, origi­
nating with the fishermen and written by their own committee, ex­
pressed the ideas of men who knew best what procedures would be 
most beneficial to the industry. The Maryland Management Plan is 
not, therefore, an attempt to tell the fishermen how to do a job they 
have learned through generations of experience. It does not decrease 
· the efficiency of their efforts by imposing regulations on the operation
of their gear, but is simply a method recognized by the fishermen
themselves to be practical and necessary in the restoration of the
State's fishery resources.

The operating principle of the Plan is a very fundamental one,
applicable to all living things-the protection and preservation of
sufficient brood stock. In the Maryland program this is accomplished
by reducing the fishing effort. This reduction in fishing was achieved
by stabilizing the amount of licensed gear participating in the fishery
at the 1940 level, when the amount of gear was somewhat less than in
the years preceding. The power to increase or decrease the amount of
gear was vested in the Department of Tidewater Fisheries. Statistics,
biological data, and recommendations relative to the condition of the
industry were supplied by the combined efforts of the Department of
Research and Education and the U. S. Fish and Wildlife Service.

Earlier in this discussion it was indicated that the Maryland Plan
was designed to protect and benefit not only the fish, but also the
fishermen. It would be well to enlarge briefly that idea, and explain
how the operation of the Plan can assure the fishermen a constant and
increased income, at the · same time promoting the restoration of
Maryland's fishing grounds.

The occasional appearance of an unusually large run of fish is an
occurrence familiar to commercial fishermen and sportsmen alike.
Equally familiar is the accompanying influx of "fair-weather fisher­
men,'• men who ordinarily follow other lines of work and who are
simply drawn into fishing by the opportunity for an easy income.
The results of such an influx are obvious-first, a glutted market,
with :r;educed prices which prevent the regular, full-time fishermen
from reaping their fair shares of the "bumper crop"; second, a seri­
ous reduction in tlie brood stock of fish which would assure a good
run in succeeding years if only the normal number of men were oper­
ating; and third, the depletion in a sjngle year of a crop of fish that
would supply the full-time watermen for three or four years with :fish
of steadily increasing weight and value.

A major point used in selling the Management P,lan was the prom-
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ise of increased yields .. There are two ways in which these yields can 
be accomplished, both of which are integral features of the program. 
First, the number of fishermen will be maintained at a level that will

insure sufficient brood stock to reproduce successfully year after year. 
The second source of increased yields is in the increased weight and 
value of a fish from one year to the next. 

The idea can not be too strongly emphasized that the fisherman 
suffers no loss by allowing some of the fish to escape his nets. Since 
a fish can be caught and marketed only once, it is obvious that a fisher-· 
man should get as much as he can in pounds and dollars when he does 
catch that fish. A fish which escapes the net for a season not only in­
creases in size and value, but has the opportunity to spawn and add 
materially to the stock of the fishery. However, the fisherman can't 
stand by and wait for the fish to grow up before he sets his net, and 
the Management Plan doesn't expect him to do that. It will simply 
maintain the number of fishermen operating in Maryland waters at 
the present level until increased yields indicate that additional fishing 
will not be injurious to fish or fishermen. Observe that the number of 
fishermen was not reduced, but simply stabilized. Fishermen operat­
ing at the time the Plan went into effect were not put out of business, 
or restricted in their operations, but were protected from having ad­
ditional fishermen or gear enter the already: overworked industry. 

The next question to arise regarding the Management Plan is 
whether or not it is practical, whether or not it will actually work. 
The answer is that it most certainly will work. It had already proved 
itself effective before it was adopted in Maryland. The J,had fishery 
of the Hudson River rose from 40,173 pounds in 1916 to 4,243,000 in 
1942 simply because fewer nets were used in the fishery. In this case, 
however, no conservation program was responsible for the decrease in 
gear. It was merely a case of the fishery being so depleted that many 
fishermen could not make a living, and were forced to stop fishing. 
The increase in shad resulting from the reduction of gear was main­
tained and further built up by the application of sound management, 
and the Hudson River fishermen are now enjoying better runs of 
shad than ever before in the history of the fishery. 

Efficient administration of any conservation plan requires accurate 
biological and statistical information. Special programs have been 

_ set up in Maryland to meet these requirements. 
In cooperation with the U. S. Fish and Wildlife Service, the Mary­

land Department of Tidewater Fisheries and Department of Research 
and Education initiated in 1944 a system of daily catch records for 
all licensed fishermen in the State. Accurate reports of the catch of 
all species, the amount and type of gear used, and the area fished, are 
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submitted at the end of each week on forms especially designed for 
each of the types of gear fished in Maryland. The effect of the num­
ber of units of each type of gear fished in each river or particular 
area of the Chesapeake Bay can thereby be determined, as well as the 
trends of the total fishery. 

Statistical records are supported and supplemented by biological 
data. A very valuable source of this type of information is found in 
scale, collections from commercial . catches, sampled periodically by 
state and federal biologists. In the rock, or striped bass, the number 
and spacing of annual rings on the scales provide excellent indices to 
the age and size composition of the catches, the rate of capture of in­
dividual broods of fish, and the rate of growth. A different, but 
equally valuable characteristic is found in the scales of the shad. Each 
time a shad enters fresh water to spawn, a distinct scar-like mark is 
formed around the edge of the scale. As the fish grows, the scale in­
creases in size, and more materials are laid down around the scar. 
The number of these "spawning marks" makes it possible to deter­
mine what percentage of the run are returning for the second or third 
time. A direct index is thus provided to the survival and escapement 
of brood stock. 

Additional information is provided by periodic sampling at estab­
lished points of major rivers with a small-mesh haul seine, to deter­
mine the survival of juveniles, and the comparative success of spawn­
ing from one year to the next. Plankton collections on and near 
spawning areas likewise provide comparative data on the amount 
and success. of spawning in each season. Temperature, density, and 
salinity records are made in conjunction with all haul-seine and 
plankton sampling, and present supplementary data valuable in ana­
lyzing the information collected. 

The actual results of the Management Plan from the day when it 
first became effective, up to the present time are of considerably more 
interest than the techniques employed in its administration. 

Obviously, only the most accurate data possible was suitable for a 
critical analysis of the success and productivity of the Plan. It was 
previously stated that the collection of daily records from all licensed 
fisherme:g, in the State was not begun until 1944, and long-term rec­
ords for periods before and after the establishment of the Plan were 

- needed for a satisfactory· comparison. The source of this information
was found in the files of a leading Maryland seafood dealer. Actual
sales slips were obtained, representing the daily landings of two
pound-net fishermen, who have operated the same type of gear in
the same locality for a number of years. The striped bass and the
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shad, two species of major importance in Maryland, were used as 
indices. 

Striped bass are recognized as having occasional years when spawn­
ing is particularly successful, and an exceptionally good crop of fish 
is produced. Two such broods were produced in 1934 and in 1940, 
one brood prior to management, and one following the adoption of the 
Maryland Plan. A 4-year period, following the appearance of the 1934 
and 1940 broods in the pound net catches, was used to trace the rate 
of capture of each of these groups of fish. In each of the 4 years a 
typical period of fall fishing was taken as an index to the composition 
of the commercial catch for that season. Records were taken for the 
first 26 days of fishing following September 16, the period usually 
ending on October 14 or 15. The number of pounds of large, small 
and medium rock (fixed standards of size set up by the dealer) was 
recorded, together with the price per pound for each size. 

The capture of the broods was traced by starting with the number 
of pounds of small fish caught in the first year, and then as these fish 
grew in the succeeding year, the number of "mediums" in the second 
year. In a similar manner, the medium fish grew and became large 
fish, and the large fish in the third and fourth years indicated what 
portion of the brood had escaped capture to reach the larger size. 
The trend of the individual broods was recognized by taking into con­
sideration the number of small fish entering the catch each fall. 

Briefly surveying the results of this study, the following facts in­
dicate the value of management in the efficient utilization of a brood 
of fish. Considering first the 1934 brood, the pe.ak of production was 
reached in 1936 when 60,800 pounds of medium rock were caught. 
In 1937, only 3,869 pounds survived as large fish, and in 1938, the 
total landings were only 1,308 pounds of large rock, indicating nearly 
a complete capture of the brood. The 1940 brood grew somewhat more 
rapidly, and reached its peak of production while still in the "small" 
size classification. The peak, reached in 1941, was 30,401 pounds, in­
dicating that the 1940 brood, although a "bumper crop," was con­
siderably smaller than the 1934 group. This peak, under controlled 
fishing dropped only to 21,008 pounds of mediums in 1942, and in 
1943 the br.ood was still represented by 14,347 pounds of large fish, 
and in 1944, 5,057 pounds of large fish were taken .. This is even more 
striking when it is noted that all these large fish were of the 1940 
brood, since there were no intervening broods which could have con­
tributed fish of that size to the c�tch. Briefly summarized, controlled 
fishing produced more fish of larger size and higher price from a 
smaller original stock. 

Consider the potential wealth in that 1934 brood if it had been 
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properly managed. Instead of 3,869 pouµds in 1937, 42,000 pounds 
would have been produced, and instead of 1,308 pounds in 1938, the 
catch would have been 28,694 pounds. A total yield of 70,694 pounds 
instead of 5,177 pounds would have been obtained in the two years 
following the peak. 

Fully as important as the efficient utilization of large broods is the 
value of management in the protection of brood stock. Shad offer a 
particularly good example of this effect. With rare exceptions, each 
year's brood is directly dependent on the number of fish which reach 
the spawning grounds. Under management, more shad escapes the 
nets to spawn, return to the sea, and come back the following year to 
spawn again. 

Analysis of the effect of management on this species was based on 
the period from 1937 to 1944, inclusive. In this instance, the first 26 
fishing days following April 15 were used as an index to the shad 
fishery for each year. 

Temporary increases occurred in 1939 and in 1941, but in each 
case the following year was marked by a decrease which exceeded or 
nearly equaled the recovery. In 1943; another recovery occurred, but 
this time it was not followed by a decline, for in 1944 the catch con­
tinued upward, reaching a. point about five times above the 1942 
level. For the first time in the period of years in which these observa­
"tions were carried on, the recovery of one year was not followed by 
a decline in the next year. It is here that the effect of management is 
seen. When young shad leave the spawning ground they do not re­
turn until 4 to 5 years later, .so the effect of allowing spawning fish to 
escape would not be felt in the fishery for at least 4 years. The Man­
agement Plan was not put into effect officially until 1941, but the fish­
ing level was at low ebb in 1939 and 1940 (The Management Law 
froze the number of licenses at the 1940•level) and the effect of re­
duced fishing is seen in the 1943 and 1944 catches. 

The trends shown by the two spec1es used in this analysis are re­
flected in the increased total catch. Fish and Wildlife Service records 
for the period from 1941 to 1943 show an increase of over two mil­
lion pounds, despite the stabilization of gear and the wartime reduc­
tion in the number of men operating. Although final and complete 
data for 1944 and 1945, collected. through the system initiated in 
1944, is not yet available, there are indications of continued improve­
ment. 

The fin fisheries of Maryland are worth approximately half a mil­
lion dollars annually to the watermen, and as restoration progresses, 
they will increase in value. Additional pounds and dollars will not 
only mean higher incomes and better living for the fisherm�n, but 
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will be reflected throughout the State. Packers, dealers, truckers, ice 
plants, boat yards, and net and gear manufacturers will all feel the 
· effects of increased yields. Postwar developments in refrigeration
and transportation promise to enlarge the market for Maryland sea­
food by providing new and profitable outlets to absorb the increased
and continuing high levels of production which are expected. The
Chesapeake Bay has long been famous for its production of sea trout,
striped bass, white perch, and river herring, and continued operation
of the present Management Plan gives great promise of bringing it
to an even higher position among the Nation's seafood centers.

DISCUSSION 

DR. JOHN VAN OosTllN (Michigan) : Under the Maryland plan, you say you 
have frozen the fisherman. Have you also frozen the amount of gear that each 
fisherman can use f 

MR. TILLER: Yes, sir. It is not possible for any man holding a fishing license 
to operate any more gear or any greater number of units. of gear than he was 
licensed for at the time the program was put into effect. 

SENATOR FREDERIC C. WALOO'I'I' (Connecticut): Why don't you limit the length 
of the striped bass so you can conserve them f 

MB. TILL.ER: I was expecting that. 
SENATOR WALCOTT: Cut out the Washington market-you would be up against 

it. 
MR. TILLER: Well, I will tell you, I may be a little prejudiced and in favor of 

our Maryland fishermen. I started working with the Fish and Wildlife Service in 
the summer of 1941 and I worked pretty steadily that fall and the following 
spring ·and ever since then, with the commercial fishermen of Maryland. There 
have been times when I have been to their nets and fished their types of gear, 
their haul seines and .pound nets right along with them. 

If there had been a 14-inch limit, as has been suggested in some meetings by 
some conservation groups, those men wouldn't have taken 10 per cent of their 
catch. And still we got in 1944 the greatest catch of rock fish we have ever had in 
the history of the fishery and we got a greater number of large fish. We got more 
pounds of fish and further, numbers of fish. In other words, we are not catching 
up all the· little ones. We are protecting our nursery areas by not having enough 
gear ·to hurt them. 

SENATOR WALOOTT: They have been catching them up in New Jersey. They 
are catching tons of undersized fish. They ought to have a law in Maryland, I 
think, of 61h inches from snout to fork of tail. 

MR. TILLER:· We have to consider the fact that in Maryland we are fishing on 
an entire nursery area. The gear there is supported on a nursery area and if 
those men have to fish on a nursery area, we can't wait for the fish which leave 
to come back to support them The only thing we· have to fish on is a 12-ineh and 
14-inch fish.

SENATOR WALCO'l'I': I think you will lose your business if you don't wake up.
MB. TILLER: We caught more this past year than we have ever caught even be­

fore and we got more larger fish. Our percentage of mediums, that is, the 2-pound 
fish, and the percentage of 5. and 6- and 8-pound fish is greater than we have 
ever had before in the history of our fishery. 

SENATOR WALCOTT: How long will you have to go now without those large 
catchesT 

MR. TILLER: This is all 1-year class. We are doing right well on one. We arc 
expecting another one in about 1 or 2 years. 
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:MR. R. G. BRESSLER (Rhod3 Island): What is your plan to bring new blood into 
your fishing industry down there, How do new men get into it f 

MR. TILLER: Mr. Wallace from the Department of Tidewater Fisheries is the 
Administrative ,Assistant of that Department. I hope he will call me if I mis­
quote anything, but we are making provision for returning veterans. We are 
making provisions for the enlargement of the industry as men drop out, as 
licenses are transferred and as men die and leave the industry. There is a pro­
vision for enlarging it, but there is no suggestion for enlarging it at the present 
time until the industry shows it can stand it. Am I right, Dick f 

MR. DAV1D H. W·ALLACE (Maryland) : If I might comment, the law does basi­
cally provide that additional licenses can be issued if, in the opinion of the Com­
mission, on the basis of these biological records and the catch records, increased 
fishing is justified. Those licenses are then to be issued by lot from all the appli­
cants who migh+ wish to enter the fishing at that time. 

However, at the present time, new people can come into the industry if they 
care to· buy out, so to speak, people who are · already engaged in the fishing 
business. 

MR. BRESSLER: Do you supervise these purchases! What is there to keep a man 
from asking $100,000 for a business that is worth perhaps $10,000 because he has 
monopolyf 

MR. WALLACE: It is large enough, I think the number of fishermen is great 
enough so •hat the people would never get together to fix prices on the gears. 
So far, that has never come up an·d· has never even been approached. The sales 
to date have. been pretty much on the basis of what the thing is really worth to 
the people. 

CHAIRMAN MERRIMAN: I still don't understand and would like to ask further 
about this business of restricting the level of the fishing intensity by controllinp; 
the number of people fishing. You control it to a level and during this period.­

certainly a fair number of those fishermen have died and gone out of business. 
How do you pick the men who take their places 1 Is that done wholly by lot or 
what means of choice have you T 

MR. WALLACE: If I may answer that, at the present time the only people who 
are g2tting licenses in Maryland are veterans who had previous fishing experience 
before they went into the service. 

CHAIRMAN MERRIMAN: Putting it off a war basis for a moment and assuming 
we have passed a wartime period and there are no veterans or any other particu­
larly chosen group, how would you go about iU Here one man die� and you 
want to have him replaced right off, how would you pick the man T 

MR. WALLACE: That license is generally transferred to any number of persons 
who <>are to purchase the gear and the license from his family. It can· be trans­
ferred within a family to the man's heirs .if he wishes. 

CHAIRMAN MERRIMAN: The choice of the successor really lies with the fisher-
man T 

MR. 'WALLACE: That is right. 
CHAIRMAN MERRIMAN: Thank you, very much. 
DR. JAMES NELSON GoWANLOCH (Louisiana): I am interested in this because of 

a problem arising down in our State of Louisiana in our shrimp fishing, which 
figure I gave incorrectly, which is now leveling off. Our production is about 120 
million pounds out of the Alaskan-Canadian states of ·150 million. The situation 
now is an intensified fishing effort without increase, of course, and it is further 
in+ensified by the fact that people seeing the very high prices paid for shrimp, 
particularly, I regret to say, on the Black Market, are putting as much as $125,000 
into a single piece of gear. 

I should like to know how you manage the buying of gear-by your legi,slaturef 
We haven't been able to down there. 

MR. TILLER: Maybe our legislature is· reflecting the effects of our educational 
program. I hope so. We feel that our fishermen and our legislators and our dele­
gates, all the major figures in our conservation picture, our fishery picture in 
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Maryland, are lining up pretty well to see the light, so to speak, after 150 years 
of depleted fisheries. 

DR. GoWANLOOH: We should like very much to have a copy of that opinion to 
read to our legislature. 

MR. WALLACE: I think that the primary reason that the law, which we have in 
Maryland, has stayed on the books for 5 years is the fact that it was put into 
effect primarily by the fishermen themselves and the legislators do listen to what 
the fishermen say and not to conservationists, particularly, but I don't believe 
the law would have been maintained if the commercial fishermen themselves 
hadn't been very strongly for the law. If your shrimp people can get together 
and get a proposal to present themselves, it might work. 

MR. DAVID R. GASCOYNE (Illinois): You referred to the inception of a daily 
landing report in 1944. Is that report mandatory or is it a matter of cooperation T 

MR. TILLER: It is required by law. We received a great number of licenses of 
records from unlicensed fishermen on a purely voluntary· basis, but every fisher­
man who is licensed to fish in Maryland waters is required to turn in a catch 
record according to our system. We have had very good results. 

MR. GASCOYNE: That is followed up, is it, by enforcement individualsf 
MR. TILLER: For thtJ first 2 years, we put the thing on a good will basis t1nd 

out of about 900 fishermen in the · state we have only at this time 50 delinquent 
fishermen. I don't believe it will be necessary to put the thing on an enforcement 
basis. We did it on a personal contact basis by writing them letters and lots of 
letters. It seemed to be the touch that was needed rather than trying to brow­
beat them into it, but it is mandatory. 

D&. JOHN VAN OosTEN (Michigan): You might be interested to know about the 
problem Ontario has had-they have had a similar type of management program 
in effect about as long as I can remember, probably 50 or 60 years, on the Great 
Lakes. They not only control the number of fishermen, the quantity of gear, but 
they also tell the fishermen with fixed gear, where they have to set -their nets. 
They keep the different types of gear apart. 

If you. run into difficulties, you might want to contact that department and 
you might profit by its experience. I think the Department of Conservation of 
Minnesota has a similar plan in effect on the boundary lakes of northern Minne­
sota. 

M&. WILLIAM F. ROYCE (Massachusetts): Mr. Tiller, you mentioned that the 
Maryland fisheries prior to 1940 had been seriously depleted and I am wondering 
if you can. explain why you think fixing it at the level at which it was depleted 
will eventually result in an increas� f 

MR. TILLER: At that time, the depletion together with the low prices, the pre­
war prices for fish, had effected pretty much the same change in the Maryland 
fishery as a change which took place in the Hudson River fishery, but not to 
such a large extent. The efficiency was produced by a reduction in yield. I can't 
give you the exact number of licenses in the previous years from 1930 to 1940, 
but I believe there was a downward trend. As the fisheries continued down, it 
couldn't support as many fishermen and it became less and less profitable for a 
man to fish. If he couldn't fish, he would go on as a member of a crew for an­
other man. Only the strong survived and some of them didn't survive too well. 
They went into boat yards and different places as riggers and did things like 
that. 

MR. ROYCE: I have another question. The striped bass, I ..believe, is a migra­
tory fish and the Maryland catch accounts for a relatively small proportion of 
the local East Coast catch; is that correct f 

M&. . TILLER: Yes. 
MR. ROYCE: Why do you feel that your management plan has been principally 

responsible for the increase in the catch of striped bass during recent yearsf 
Couldn't it have been the effect of a :fluctuation in the fisheries or possibly the 
effect of the adoption of the size limit by other states which are fishing the same 
population f 
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MR. TILLI!lR: On the basis of scale collections from 1941 through 1945 and an 
investigation of catch records, we feel that the spawning areas of Chesapeake 
Bay contribute more to the striped bass fishery than any other tributaries of the 
Atlantic Coast. There are more square miles of spawning area in there. We have 
above Maryland, the Delaware Bay, New York and then we have the North At­
lantic coastal waters, none of which produce as great stocks of great quantities 
of young fish as do the Chesapeake Bay waters. 

We have notic�d from scale analyses that the appearance of an unusually 
large run of fish in the fall of one year will be .accompanied by a corresponding 
migration up the coast from the Chesapeake Bay h1 the following spring. That 
was noticed in the 1934 and 1940 dominant. year class. These fish that appeared 
from the 1940 brood in the fall o:C :'41 in tremendous numbers as 11- and 12-inch 
fish, were picked up in the spring of· '42-the early spring of '42, heading north. 
Scale measurements, calculated length measurement.a and an the other indices and 
analyses we could use typed them with our Chesapeake stock. 

MR. NEVILLE: Quite a number in this room are exposed to this striped bass 
situation, as you know, and I don't think Dick meant to state that the manage­
ment plan in the Chesape·ake Bay had accounted for the recovery of the striped . 
bass. I think there is a· distinction there. I think what Dick said or meant to say 
was that as a result of the management plan, you have had better utilization 
of the gro-gps of striped bass that have come along, particularly 1942. 

But if the management plan has a tendency to protect fish until they reach a 
larger size and if we need ,a larger brood stock to even increase the conditions 
in striped bass, this management plan would do it. In other words, there was a 
distinction there that the management plan did not account, naturally, for the 
1944 brood because there was no management plan in effect, nor did it account 
for the 1940 brood, but utilization or the use of those fish that came along 
from that brood more advantageously used by the fishery, brought out more 
pounds of fish of that 1940 brood because of the management plan and a lesser 
number of units of gear than would have been possible if that plan had not been 
in effect. 

MR. NELSON MARSHALL (Florida): Has anyone ever seriously questioned 
whether or not it is constitutional and has it been brought to trial so that we have 
any precedent to follow regarding that issuef 

MR. TILLER: I mentioned a few moments ago that the statistical program was 
based the first 2 years on a good will contact basis. During those 2 years, I did 
much of the contact work and I was exposed to a great deal of feeling on the 
part of fishermen in certain localities that it was not constitutional, that it was 
not democratic, that it was a God-given right of every Maryland water man to 
go ·in there and take those fish because the good Lord put them there. 

I had a couple of answers for them. SometimEs they seemed pretty satisfied 
and sometimes after I had spent a couple of hours with them, I was able to sell 
them. I found actually, though, that there were very few men who had a legiti­
mate complaint. It was easy enough to tell them that in the City of Baltimore 
the numbt>r of taxir.abs is at a fixed number so that the number of taxicab drivers 
do not cut each· other's throats by an over-supply of cab service, and the same 
thing on the basis of radio stations and utilities. That satisfied some of them. 

Then you could also tell them that the good Lord had some right fertile 
country in t1:te· Midwest that was put there for us to use and we didn't use it 
right and there isn't muqh there left now, and that appealed to some of them. 
There were a few actually who had, I believe, legitimate complaints and who 
were caught short' when the law was put into effect. They had perhaps been 
doing nothing but fishing their entire lives and they had a legitimate complaint 
'when they were not allowed to get back into the fishing game as prosperity came 
along, but they will be taken care of as the fishery enlarges. 

DR. VAN OosTEN: On the Great Lakes, we feel that plan can't go into effect 
because of the fact that everyone believes there it is unconstitutional. I think 
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that if we were to try it in the Great Lakes, we are all pretty well convinced 
we would lose out. 

You might have the same trouble if anyone wanted to take it to court. You 
can convince your fishermen, but somebody some time in the future is going to 
get the bright idea of dragging it into court and that is the only way you will 
ever find out. 

MR. TILLER: I believe Mr. Wallace's answer to it will be the answer to your 
question, that the fishermen themselves put that law in and there is only a very 
small minority that complain bitterly and at long length. 

DR. VAN OosTEN: Yes, but you will have some people who want to get a 
license and you won't give it to them. It isn't the fisherman who is already there 
but the fisherman who wants a license. 

MR. MARSHALL: If anybody should like to propose such an idea in any part of 
the country-for example, I come from south Florida, the Marine Fisheries there 
-we would like to know in advance what the legal questions are so we can
answer the questions in advance.

MR. TILLER: We have never had it contested yet, have· we, Davef 
MR.WALLACE: I think Mr. Fred Zimmerman who has been working very close­

closely with the Atlantic Trade and Marine Fisheries, has moved into the ques­
tion of constitutionality of this law and he knows more about it than anyone 
else. It has never actually been tested in court, but the Attorney General for the 
State of Maryland examined the statute before it was passed and Mr. Zimmerman 
did a lot of study on it in relation to the whole Atlantic Coast and I suggest you 
contact him probably through Mr. Wainwright. 

CONSERVATION OF WHALES-A WORLD-WIDE Pl{OJECT 

H.J. DEASON 

Chief, Office of Foreign Activities, Fish and Wildlife Service, Washington, D. C. 

Everyone knows whales but few have seen one. No single group in 
the animal kingdom has been the subject matter for as many items 
of recreational reading. No other group of animals has been more 
relentlessly exploited, as shown by the history of whaling from its 
inception and extending beyond the era of international conservatjon 
which began in 1931. From that year until the present, those nations 
that would preserve_ in perpetuity the whale resources and a �haling 
industry have had to struggle against a selfish and vociferous minor­
ity of nations or of men who regularly come forward with new ex­
cuses or reasons as to why the whalers '' should not be obliged to play 
the game according to the rules this year." This is the same sort of 
controversy that takes place annually between conservation authorities 
and those hunters who want a 12-month open season and no bag limit. 

Public interest in the conservation and management of whaling re­
sources cannot be stimulated unless the facts are known. 

Historical review.-The economic value of whales and whale prod­
ucts was first realized by residents along the Mediterranean Coast. It 
is reported that the first use of oil derived from the carcass of a whale 
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that had washed ashore was to feed the vigil lights on the altars of 
churches and shrines. The Basques originated the whale fishery about 
the twelfth century and by the end of the sixteenth century their 
whaling operations had been extended to the waters of Iceland, New­
foundland, and Labrador. A common whale fishery in the vicinity of 
Spitzbergen was originated in the late sixteenth century and vessels 
from England, the Netherlands, Germany, Denmark, and Norway 
participated. Their operations gradually shifted westward to the 
coasts of Iceland, Greenland, Davis Strait, and Baffin Bay and the 
enterprise continued until about the close of the eighteenth century. 
Depletion of the rigl).t whales around Spitzbergen caused the west­
ward shift of the industry; the bowhead or Greenland whale was soon 
depleted there, and the shift for new populations pushed westward. 

The sperm whale, which occurred in the open Atlantic but not in 
the Arctic, was the objective of the New England whaling enterprise 
that began during colonial days. The English and German vessels 
soon entered the same grounds. The peak production occurred in 
1837 when a take of 126,884 barrels of sperm oil was reported. Nan­
tucket whalers began to take the southern right whale about 1763 
and when the Revolutionary War began there were more than 300 
American vessels engaged in the enterprise. About 1840, the United 
States was the leader in the whaling industry for it operated nearly 
600 of the more than 800 vessels engaged in the fishery. 

New Bedford, Massachusetts, was the center of the great industry 
and some vessels in the fleet made their headquarters at other ports 
such as Sag Harbor, Nantucket, and Gay Head. In 1846 the United 
States had 735 whalers and about 40,000 persons were employed in 
the industry. (In 1946 the United States h8$ no licensed vessels in 
the whaling industry, as of the date this article is written.) 

American whaling operations conducted by the New England fleet 
were not confined to local waters, except perhaps, at the beginning. 
In the 1850 's Americans were taking whales in the .Bering Sea and 
even farther north, for the sperm whale had declined in numbers and 
the bowhead whale was being sought. Humpback whales were then 
taken off the coast of Africa. The Indian Ocean and the Sulu Sea 
were abandoned as no longer profitable by American whalers about 
1880. 

In the nineteenth century the Norwegians founded a new era in 
whaling based on new methods of capture and new species of whales. 
The right whales, bowhea.d whales, and sperm whales which formed 
the basis of the industry up to the end of the eighteenth century were 
relatively slow-moving creatures.and their thick layer of blubber kept 
the animal afloat after it had been killed so that it could be placed 
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alongside for flensing. These whales were taken largely by sailing 
vessels, and the whales were killed by means of hand-harpoons or 
bomb-lances heaved from rowboats. The hand-harpoon and the bomb­
lance were unsuited for the capture of the large blue whale, fin whale, 
humpback whale and sei whale. These species move with great speed 
and strength, and a dead whale usually sinks. 

To meet the changing conditions in the whale fishery-the transi� 
tion from the capture of sluggish brutes to the capture of the strong 
and swift fin whales-new weapons were invented by the Norwegian 
whaler Sven Foyn. He developed the bomb-harpoon to replace the 
hand-harpoon and the bomb-lance. Instead of rowboats the swift, 
steam-powered killer boats came into use and permanent shore sta­
tions were established to process the whales. A modern Norwegian 
industry began in 1868 and ended in 1904 when a newly-enacted law 
outlawed whaling off the north coast of Norway. At the peak of this 
phase of the industry, about 1886, a total of 18 companies were oper­
ating 34 killer boats. 

Long before whaling was prohibited off the northern coast of Nor­
way, Norwegian whalers had begun to transfer their activities to 
other grounds. Whaling in Iceland began about 1883, and from that 
year until 1889 there was only one whaling station in Iceland and 
blue whales only were taken and processed. Whaling off Iceland re­
mained very profitable at least up through 1909. 

In 1894, Norwegian whalers began to work also off the Faro Is­
lands, and in 1903 operations were begun off the Shetland Islands, 
then whaling stations were established on the northwest coast of Ire­
land. Beginning in 1909 whaling everywhere in the North Atlantic 
began to decrease. 

Whaling was conducted in eastern Asia for the first time about 
1889. A second attempt was made in 1897 when 220 whales were 
·taken in the vicinity of the Sakkhalin Peninsula. In Japanese waters
proper, whaling was far more extensive for it had . gone on there
from ancient times without interruption. About the turn of the cen­
tury the Japanese operated 11 shore stations and utilized Norwegian
methods.

A whaling operation off the coast of Chile has been conducted 
since 1910. 

In 1904 and 1905, whaling operations were first initiated in the 
Antarctic, especially ·in the ·vicinities of South Georgia and South 
Shetland, and in a few years' time these waters became the focus of 
the whaling industry. Observations in the Second Report of the 
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International Whaling Committee on Whaling Statistics (1931) 1 are 
especially significant : 

'' Obviously, however, a whaling industry in such distant and un­
known waters could not have developed so rapidly or attained such 
dimensions if it had not been for the introduction of the so-called 
floating factories, which revolutionized the industry. It was impossi­
ble to establish land stations until absolutely reliable knowledge had 
been obtained of the fishing grounds. Moreover there were not many 
places in these parts which were suitable sites for land stations. For 
such a purpose one must have good spacious sites in a place where 
there is no danger of interruption and damage through the pressure 
of ice and similar dangers of this polar region. ·In addition to a safe 
harbor there must be an ample and continuous supply of fresh water 
-and these are only a few of the more important requirements which
must be satisfied in selecting such a place.

'' The floating factory, on the other hand, affords far greater fa­
cilities. If the whaling ground is satisfactory it can remain there; 
if not, it can move elsewhere. If the conditions at a particular harbor 
cease to be suitable, it can go on to another. If the whales move 
away, the floating factory can follow, so that the catchers need not 
waste time by towing the carcasses for long distances. 

'' The available statistics also show how largely the development of 
the industry in the Antarctic has become dependent upon these float­
ing factories. 

"For many years, however, these vessels were only employed from 
a definite harbour which served as their basis. A well-sheltered har­
bour was chosen where the. floating factory could anchor and the 
flensing proceed without any disturbance. The whales were flensed 
alongside and the blubber and flesh hoisted on board. 

'' This meant that the whaling companies had to get concessions 
from the governments of the countries within whose territories the 
whaling grounds were situated. 

'' About the year 1923, however, another new departure was made. 
An increasing number of floating factories began to operate along the 
edge of the antan'.tic ice, and the new factories were to a large extent 
built with a ramp in the stern, so that the whole whale could be 
hauled on board in the course of a few minutes. 

'' This was an enormous advance. The whalers were now indepen­
dent of harbours and concessions and could operate on the open sea. 

"Whaling became a pelagic undertaking. The development of the 

1The Committee for ,vhaling Statistics was established by the Norwegian Government. It
acts as an international depository for whaling statistics of all nations signatory to the In­
ternational Agreements. Reports have been issued annually since 1930, under the tiUe 
"International Whaling Statistics" (Det Norske Hvalrade Statistiske Publikasjoner). 
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industry received a fresh impetus, and whalers increasingly made for 
the edge of the antarctic ice. Thus whaling has proceeded along three­
.fourths of the whole south-polar cap during the whaling season 1930-
31. ''

Statistics of whaling.-The foregoing discussion has pointed out
that the modern era of whaling began ·about 1868. The total number 
of whales killed during the years 1868 to 1939 is shown in Table 1. 

TABLE 1. WHALES KILLED IN THE YEARS 1868-1939 

I
Total number of Total number of 

Years whales killed Years whales killed 

1868 .............................. 

I
30 1905 .............................. 4,592 

1869 ······························ 17 1906 .............................. 3,519 
1870 ············--················ I 36 1907 .............................. 4,490 
1!!71 . ·  ............................

I
20 1908 . ............................. 5,509 

1872 .............................. 40 1909 .............................. 8,490 
1873 .............................. I 36 1910 ······························ 12,301 
1874 .............................. I 51 1911 .................. · 

........... 20,408 
1875 .............................. I 39 1912 . ............................. 24,838 
1876 .............................. I 45 1913 . ............................. 25,673 
1877 .............................. I 86 1914 .............................. 22,980 
1878 .............................. 

I
116 1915 . ............................. 18,320 

1879 .............................. 130 1916 . ............................. 17,542 
1880 .............................. I 163 1917 .............................. 10,088 
1881 .............................. 

I
283 1918 . ............................. 9,468 

1882 .............................. 351 1919 . ............................. 10,242. 
1883 .............................. I 569 1920 .............................. 11,369 
1884 .............................. I 485 1921 . ............................. 12,174 
1885 .............................. 

I
1,423 1922 .. ............................ 13,940 

1886. .............................. 986 1923 .............................. 18,120 
1887 .............................. I 925 1924 .............................. 16,839 
1888 .............................. I 709 1925 . ............................. 23.253 
1889 ............................... 

I
585 1926 .............................. 28,240 

1890. .............................. 799 1927 .. ............................ 24.215 
1891 .............................. I 910 1928 . ............................. 23,593 
1892 .............................. I 1,330 1929 . ............................. 27,990 
1893 .............................. I 1,607 1930 .............................. 37,812 
1894 .............................. I 1.528 1931 .. ............................ 43,129 
1895. ............................... I 1,526 1932 . ............................. 12.988 
1896 .............................. I 1,925 1933 . ............................. 28,907 
1897 ............................... I 1,791 1934 .. ............................ 82,5B6 
1898 .............................. I 1,993 1935 . ............................. 39,311 
1899 .............................. I 1,541 1936 .. ............................ 44,855 
1900 .............................. I 1,635 1937 . ............................. 51,379 
1901 .............................. 

I
2,204 Hl38 . ............................. 54,835 

1902 .............................. 8,065 1939 . ............................. 
140,662 

1903 .............................. I 8,867 
1904 ............................... I 4,931 Total 1868-1939 .. ........ 822.384 

1The figure is incomplete. 

Throughout the period covered by this table there was a continuous 
increase in production, with a significant jump in 1910 which may be 
attributed, at least in part, to the beginnings of Antarctic operations. 
It also should be noted that there was a decline in the total take of 
whales in 1932 when 12,988 were taken as compared with 43,129 dur­
ing 1931. As will be mentioned later the cause of that low catch was 
a collapse in the whale oil market. After 1931 through 1939 when 
the annual compilation of whaling statistics by the International Com­
mittee for Whaling Statistics at Sandefjord, Norway, was interrupted 
by the war. 
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TABLE 2. WHALES KILLED IN 'rHE DIFFF.RENT MAIN AREAS 1868·1939 

I
I I I 

. North Atlantic I I I 
All. areas J Antarctic I and Arc-tic A frica I Pacifi.•· ;';orth 11 Japan I Others 

No.of I I No.of I I No.of I I J\.o.of J I No.of I
I 

No:-or J J No.of 
whales Per whales I Per whales I Per whales J Pe� whales Per whales \ Per J whales J Per 
killed I cent killed i cent killed I cent killed J cent I killed J cent killed J cent J killed J cent 

1868-1899 ....•... I 22,025 I 100 I ...... I ······
1 

22,025 I 10·0 

I 
...... I ······ I ...... I ······ 

1 
······ I ...... I 

1900 .................. 1,635 I 100 ...... J •....• 1,514 92.6 ...... J ...... 121 J 7.4 ...... J ..... . 
·1801 .................. 2,204 

, 

·100 ...... I ······ 2,099 I 95.2 ······ I ...... 105 ·1 4 .8 . ······ I ······ I 
1902 ..............•••• 3,065 100 ...... J ·····• 2,648 86.4 ······ J ...... 417 13.6 ······ I ...... I
1903 .................. 3,867 100 ...... I ...... I 3,010 J 77.8 ....•. J •.••.. 857 J 22.2 J ••••.• .. ... . 
1904 .................• 4,931 100 ...... I ...... I 3,656 I 74.1 ······ · 1 ······ 1,275

1
25.9

1 

...... I ······ I 
1905 .................. I 4,592 I 100 195

1 
4.2 3,505 76.4 ...... •..... 892 19.4 ...... J ..•••• 

1906 ·················· I 3,519 100 582 16.5 2,508 71.4 ...... ...... 429 12.1 ...... J 
•..•.• 

1907 .................. , 4,490 
I

100 1,112 24.8 j 2,897 64.5 ······, ...•.. 481 10.7 ...... J 
..•••• I

1908 .................. I 5,509 I 100 2,312 42.0 I 2,696 48.9 106 1.9 395 I 7 .2 ...... I ······· 
1 1909 ·················· I 8,490 100 3,883 45.7 I 3,182 37.5 724 8.5 518 6.1 ······ J •••••• 183 

1910 ······�·········· 12,301 J 100 6,099 49.6 I 2,318 18.8 1,531 12.4 1,131 I 9.2 968 J 7.8 254 
1911 .................. I '20,408 I 100 10,230 \ 50.1 I 1,932 9.5 4,377 21.4 1,451 I 7.1 1,938 J 9.5 480 
191 2 .................. I 24,83� i 100 11,121 I 47.2 1,311 5.3

1 
6 ,859 27.6 1,799 J 7.2 1,586 I 6.4 I 1,556 

1913 .................. I 25,67a I 100 10,760 I 41.9
1 

1,174 I 4.6 9,270 I 36.1 941 I 3,7 1,605 I 6.2 I 1,923 

1914 ·················· I 22,980 I 100 I 9,408 I 40.9 1 ,130 I 4.9
1 

5,590 24.3 1,601 I 7.0 2,022 I 8.8 

\ 
3,229 

1915 ... : .............. I 18,320 J 100 9 ,864 \ 53.8 579 3.2 2 ,765 J 15.1 1,327 J 7.2 2,100 I 11.5 1,685 

1916 .................. 17,542 I 100 I 11,792 I 67.2 I 190 I 1.1 1,945

1

11.1 1,211 

\ 
6.9 1 ,803 I 10.3 601 

1917 ·················· I 10,088 I 100 I 6,474 I 64.2 

\ 
...... ' ...... I 922 9.1 802 8.0 I 1,697 1 16.8 I 193 

1918 - ·············••••• \ 9,468 J 100 4,304 J 45.5 864 9.1 695 7.3 1,233 13.o I 2,177 23.o 195 

1919 .............•.... 10,242 J 100 4 ,787 J 46.7 . 785 7.7 1,282 12.5 1,556 J 15.2 I 1,611 J 16.3 rn1 

1920 .............••..• I 11,369 J 100 . 5;441 I 47.9
1 

1.456 \ 12.8 l 1,s10 11.5 1,761 J 15.5 J 1,279 111.2
1 

120 
1921 ··········•···•··· I 12,174 I 100 8,448 I 69.4 310 I 2.5 1,263 110.4 129 I 1.1 l 1,487 12.2 537 
1922 ................•. 13,940 J 100 1,023 J 50.4 918 6.6 2,335 16.7 1,356 \ 9.8 1,506 J 10.8 802 
1923 ..............•... I 18,120 I 100 ·9_,910 J 54.7 1,204 J 6.6 3,105 I 11.1 1,aaa : 7.5 1,422 J 7.9 1,116 
1924 .......... , ....... , 16,839 I 100 

I
7.271 I 43.2 1 1,667 I 9.9 \ 3,649 I 21.7 I 1,102 I 6.5 1,526 I 9.1 I 1 ,624 

1925 .................. 23,253 I 100 10,488 I 45.1 1,523 J 6,6 4,384 18 .8 J 1,892 J 8.1 

) 
1 ,875 J 8.1 3 ,091 

1926 .................. 28,240 100 14.219 I 50.4 1,635 I 5.8 J 4 ,646 I 16.4 I 1,804 J 6.4 2,148 J 7.6 I . 3,788 
1927 .................. , 24,215 I 100 12.665 I 52.3 \ 1.443 6.0 

l 
4:144

1
17.'I. 

\ 
2,064 I 8.5 1,546 I 6.4 \ 2,353 

1928 ................ :. 23,593 J 100 13,775 J 58.4 1,596 6.8 . 3,835 16.2 1,412 I 6.0 

I 

1,607 6,8 , 1,368 

1929 .................. 27,990 I 100 20,341 I 72.7 1,197 4.3 3,362 12.0 1,241 4.4 1,463 I 5.2 1 386 

1930 .................. 37,812 100 30 ,167 79.8 1,506 4 .o 3,4Q8 9.2 975 I 2.6 . 1,312 I 3.5 354 

1931 .................. 1 43,129 j 100 40.201 I 93.2 I 703 1.6
1 . 

823 I 1.9 ...... J ...... 1,147 J 2.7
, 

255 
1932 .................. 12,988 100 9 ,572 I 73.7 I 827 6.4 1,043 I 8.o 319 I 2.4 • 1,036 J 8.o 191 
1933 .................. J 28,907 100 24,327 J 84.2 

\ 
1,004 3.5 1,168 J 4.0 591 I 2.0 1,122 J 3.9 695 

1934 .................. J 32,586 l 100 26,087 J 80.1 583 1.s 2,392 I 7 .3 1,019 8.1 1,436 I 4.4 1 ,069 

1935 .................. J 39,311 100 31,808 J 80.9
1 

568 1.4 3,004 I 7.7 855 I 2.2 1 ,787 I 4.5 I 1,289 
1936 .................. 

, 
44,855 100 30,991 J 69.1 122 l.6 3,768 l 8 .4 857 I 1.9 1,840 I 4.1 

! 
6 ,677 

1937 .................. 51,379 100 34,579 I 67.4 1,910 J 3.7 3,966 I 7.7 730 I 1.4 2,066 J 4.o 8,128 
1938 .................. 54,835 J 100 46,039 ! 84.o 750 J 1.4 3,044 I 5.6 483 I 0.9 I 1,970 J 3.6 2,549 

1939 .................. '40,662 J ...... I 38,356 J ...... J 802 J ...... • ...... J ...... 
I 

232 J ...... I • ...... J ...... 31.272 

2.2 

2.2 

2.4 

6.3 

7.5 
14.1 

9.2 

3.4 

1.9 
2.1 
1.6 
1.1 

4.4 
5.7 
6.2 
9.6 

18.3 
13.4 

9.7 

5.8 

1.4 
0.9 

0.6 
1.5 
2.4 

3.3 
3.3 

14.9 

15.8 

4.5 

Total 1868-1938 I 781,122 J 100 J 476,881 I 61.o I 81,54_1j\10.4 I 90,805 I 11.6 I 38,497 I _J;.() 1__ !7,142 I _6.C> I 46,852 I 6.o 
, lThe fl.g-nre is in<·ompletP. See note 2 and 3. 2,vhalin(1' hn'- hef>l'l rnrried on dnrin2: 1939, but no information is available. 8Not including 

the whaling off New Zealand during 1939, as no in formation has been available from this ground. 
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� TABLE 3. NUMBER AND GROSS TONNAGE OF FLOATING FACTORIES AND CATCHERS ENGAGED IN PELAGIC WHALING IN 
Q ANTARCTIC 1925·26-1938-39 
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Floating factories 
-

I 

Average 
I gross tonnage 

Gross tonnage per fl!. factory Number I Number IGros_s tonnaJe ISeasons 
1925-26 ••.••.........•..•............ I 

·115 85,182 5,679 150 10,250 
1926-27 .............................. 117 107,944 6,350 160 12,600 
1927·28 .............................. 118 117,178 6,510 154 13,568 
1928·29 ·••·•·········•·•··••••••••••• 126 195,273 7,511 191 19,474 
1929·30 •...•...•.....••••....•••••••• 38 315,840 8,312 163 35,697 
1930-31 .............................. 41 358,168 8,786 200 45,200 
1931-32 .............................. 5 50,130 10,026 33 8,283 
1932·33 .............................. 17 218,756 12,868 112 28,224 
1933·34 .............................. 19 238,616 12,559 112 28,672 
1934-35 .............................. 23 263,379 11,451 143 36,322 
1935-36 .............................. 24 289,303 12,054 165 42,405 
1936-37 ····•·······•·····•••••·····•• 30 370,380 12,346 184 51,888 
1937-38 •·•·•····•••••••·••••••••••·•• 31 408,382 13,172 1144 71,980 
1938-39 ···•··········•···•····•··•·•• 34 467,534 13,751 270 80,460 

1Including the floating factory "Thor I" and 3 catchers, operating from South Georgia. 

Catchers 

I.H.P. 

I Average per catcher-of: 

Gros� tonnage I' !.H.P. 
34,600 205 692 
41,220 210 687 
45,184 212 706 
63,973 214 703 

118,827 219 729 
151,000 226 755 

29,766 251 902 
97,216 252 868 
98,896 256 883 

127,842 254 894 
149.655 257 907 
189,152 282 1,028 
270,108 295 l,107 
807,530 298 1,139 
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The distribution of the total catch of whales by areas is indicated 
in Table 2. The importance of whaling operations in North Atlantic 
and Arctic waters had dwindled gradually from 100 per cent in 1899 
to only 1.4 per cent in 1938. North Pacific catches, which never com­
prised more than 25.9 of the total, and that only for one year, have 
dwindled likewise to insignificance. Whaling off the coast of Africa, 
which got off to a good start by 1910, had dwindled considerably by 
1938. Thus the Antarctic remains as the only stronghold of whale 
populations. 

Total catch statistics, as is well known, are apt to be misleading un­
less something is known of the amount of effort (vessels, gear, and 
man-power) that goes into making the catch. Table 3 shows the num­
ber of factory ships and killer boats operating in the Antarctic from 
the season 1925-26 through the season 1938-39. During that period 
there was a tendency for the numbers of vessels to increase up until 
the 1930-31 season when 41 floating factories with 200 killer boats op­
erated. In 1931-32 only 5 floating factories and 33 killer boats were 
in operation. The reason for the operation of only 5 factory ships in 
1931-32, with 33 killer boats, which resulted in a take of approxi­
mately 9,000 whales was due to the collapse of the world market for 
whale oil. During that season most of the major whaling nations 
agreed not to send their expeditions to the Antarctic. During the 
1932-33 and subsequent seasons until 1938-39 the number of factory 
ships and killer boats again increased. It should be noted also that 
the average tonnage of the factories and the tonnage and power of 
the killer boats increased about one hundred per cent between 1925-26 
and 1938-39. 

Norway and Great Britain, as shown in Table 4, were the major 
participants in the .Antarctic whaling. It should be noted that Japan 
and Germany, comparatively recent newcomers into whaling, were 
expanding operations rapidly and by 1938-39 had 6 ,and 5 expedi­
tions, respectively, in the Antarctic. The United States had one ex-

TABLE 4. WHALING EXPEDITIONS IN THE ANTARCTIC IN THE SEASONS 
1930-31-1938-39 

Seasons 
1930-31 
1932-33 
1933-34 
1934-35 
1935-36 
1936-37 
1937-38 
1938-39 

I 

Number of expeditions owned in 

Norway \ B�f:Si� I Germany I Japan 
............ 80 18 OHO 

I
.... 

•··········• 9 8 .... . ... 

............ 11 -- 9 ··-

............ 13 10 .... 1 

............ 13 9 1 

............ 14 11 1 
I 

2 
............ 11 11 4 4 
............ 13 10 5 J 6 

Other 
countries 

4 
1 
1 

1 

3 
4 

3 
3 I 

Total 

47 
18 
21 
25 
26 
82 

33 
37 
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pedition in the Antarctic in the seasons 1937-38 and 1938-39. Two 
United States operations were maintained in Australia during the 
summer seasons 1937 and 1938. With the closure of the last remaining 
land station in California at the end of the summer season of 1944, 
whaling activities on the part of the United States came to an abso­
lute standstill. 

During the war· period very limited whaling operations were car­
ried on in the Antarctic, although the statfstics have not yet been 
published. Operations were resumed by three British and six Nor­
wegian floating factories during the 1945-46 season. There was a 
shortage of killer boats and reports indicate that the take was not as 
great as expected. 

Evidences of depletion.-Professor Birger Bergerson, of Norway, 
presented at the International Whaling Conference held in London 
during November 1945, an interesting resume which shows unmistak-

TABLE 5. C�TCH OF BLUE WHALES IN THE ANTARCTIC DURING THE SEASONS 
1932·33 TO 1938-39 

Season 

1932-33 ...................................... .. 
1933-34 ....................................... . 
1934,35 ....................................... . 
1935-36 ...................................... .. 
1936-37 ...................................... .. 
1937 -38 ...................................... .. 
1938-39 ...................................... .. 

Total number 

18,R91 
17,349 
16,500 
17,731 
14,304 
14.923· 
14,081 

Average per killer boat 

160.0 
137.7 
107.8 
101.3 

73.0 
58.S 
50.1 

able evidences of depletion of the whales in the Antarctic. In 1932-33, 
17 factory ships and 112 killer boats were in operation, and produced 
about 2.4 million barrels of oil. Upon comparing these figures with 
those for the season of 1938-39 when 34 factory ships and 270 killer 
boats were operated (twice as many floating factories and 21/2 times 
as many killer boats) it is extremely disturbing to note that the more 
than twice as great a fleet obtained only about 11 per cent greater 
production than was obtained in 1932-33. 

The reason for the great decline in the catch is due to the excessive 
take of blue whales as shown in Table 5. In the 1932-33 season an 
average of 160 blue whales was taken per killer boat. In the 1938-39 
season this average was only 50.1. It is to be hoped the controls now 
in effect under international agreement through the maximum catch 
quota will result in some recovery of the harassed blue whale stocks. 

Early efforts at international cooperation.-During the first World 
War it was realized some action on an international scale was neees­
sary in order to prevent the extinction of the whales. While research 
workers and commercial operators agreed that something should be 
done, the road to international action was Jong and tortuous. 
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In 1923, the French Academy of -Science suggested the formation 
of an international committee to deal with exploitation of the riches 
of the high seas. In 1924 an Assembly Resolution of the League of 
Nations resulted in the appointment of a committee of experts on 
matters of International Law, who in 1925 suggested for examination 
the matter of '' exploitation of the products of the sea.'' In 1929 after 
some investigation the economic committee of the League of Nations 
concluded that international measures for protection of whales were 
urgently needed. 

Britain and Norway, the two outstanding whaling nations, saw the 
necessity for conservation and began to prepare legislation for uni­
lateral application to protect the future of the industry. In 1929 
Norway enacted laws that prohibited the catching of right whales, 
whale calves, and cows accompanied by suckling calves; a mandate 
was given to whalers to utilize whale carcasses as fully and efficiently 
as possible, and to prevent the killing of immature whales. 

In 1934, Great Britain passed laws regulating her whaling indus­
try to prevent waste, and in 1935 Australia passed a si�ilar Act. 

An International Bureau of Whaling Statistics was established at 
Oslo in 1930 as a result of efforts of the Conseil Permanent pour I 'Ex­
ploration de la Mer. 

The 1931 Internati01U1l Convention.2-A Committee of the League 
of Nations prepared a draft international whaling agreement during 
1930. A Convention for the Regulation of Whaling was signed ·at 
Geneva in September 1931, by the representatives of 26 nations (Rus­
sia, Japan, Chile, and Argentina did not sign). Ratification by the 
United States was proclaimed by the President January 16, 1935. 

The Convention which became effective in January 1936, was based 
on the same principles as the Norwegian law then in force but was of 
world-wide application. It exempted the shore whaling of aborigines, 
to protect the livelihood of certain tribes. The killing of right whales 
( which had· already become rare), the killing of calves or suckling 
whales, of immature whales, and of female whales accompanied by 
calves were all forbidden acts. It provided for the fullest possible use 
of whale carcasses and required that the equipment of floating fac­
tories and land stations conform to certain standards. · Crews were to 
be paid according to species, size, and value of whales caught. The 
collection of whaling statistics was provided for. 

In 1932, all the Norwegian and all English firms but one formed a 
production cartel to protect themselves from overproduction of whale 
oil, such as occurred in 1931 and resulted in a collapse of the market. 

•Department of State, Treaty Series, No. 880, 1935. 
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They estimated the total quantity of whale oil which could be placed 
on the world market at a fair price, and distributed quotas among 
their members. Quotas were expressed not only in barrels of oil, but 
in '' whale units,'' thus stimulating greater efficiency. The beginning 
of the catching season was set late so that whales would be taken when 
in prime condition; minimum lengths to be caught were fixed, and 
crews were to be paid as specified in the League Convention. These 
measures were temporarily successful up to about 1936. But Germany 
started whaling and Japan intensified her efforts to develop her whal­
ing industry. Also increased efficiency due to better equipment offset 
the imposed restrictions. Moreover, the restrictions were applied only 
to Antarctic waters S. of 40 deg. S. and the unrestricted pursuit of 
whales in warmer seas was more destructive than in the southern 
grounds. 

International Conference of 1937.3-Norwegian representations to 
the British and German . Governments led to a Conference in London 
in May-June, 1937, which drafted an International Agreement for 
the Regulation of Whaling to be in force from July 1, 1937, to June 
30, 1938. Japan refused an invitation on the grounds that her indus­
try was so little developed that she could not limit it. Most of the 
countries appeared willing to limit catch or equipment, but because 
no laws conferring such powers existed, the various governments were 
urged, in the final protocol, to enact the necessary legislation to limit 
the number of killer boats that might be used in connection with a 
land station or a factory ship. 

The principal provisions of the 1937 Agreement are as follows: 
Those regulations having to do with areas and seasons may be visual­
ized by referring to the accompanying chart of the world on which 
have been noted various provisions of the Agreement. 

1. At least one inspector is to be maintained on each whaling fac­
tory ship. 

2. The. Agreement applies to factory ships, whale catchers, or killer
boats, and to land stations, as well as to all waters in which whaling 
is prosecuted. 

3. Prosecution for violations is to be undertaken by the government
of the violator. 

4. The capture or killing of gray whales and right whales is for­
bidden. 

5. Minimum size limits for certain species were established as fol­
lows: Blue whales-70 feet; fin whales-55 feet; humpback whales-
35 feet; and sperm whales-35 feet. 

•Department of Stat&, Treaty Series, No. 933, 1938. 



CONSERVATION OF WHALES 271 

6. The killing of calves, suckling whales, or female whales accom­
panied by calves is forbidden. 

7. The use of a factory ship or killer boat for taking or treating
baleen whales in waters south of 40° South Latitude is forbidden ex­
cept during a prescribed season. 

8. The use of a land station or a whale catcher for taking or treat­
ing whales in any area or in any waters for more than 6 months in 
any periods of 12 months is forbidden. 

9. Four closed areas were set aside in which the use of factory
ship or whale catcher for the purpose of taking or treating baleen 
whales is prohibited. 

A�illl to Artu:#t, 8 o/ 1lte International All'ftfHent, 
laml ...,.,,., {"Gfl M o�NIIH itn)'k'llftfT e�cept ht dw 
S«n<1NMy. but only/or ,S fflff(lnumnr 1ttut1th1 ht Heh 'ft"'' 

10. Notwithstanding the Agreement, any contracting government
may authorize the killing and treating of whales for scientific research. 

11. The fullest use shall be made of all whales taken.
12. No more whales shall be taken for delivery to a factory ship

or to a land station than can be treated within a period of 36 hours 
from the time of killing each whale. 

13. Each contracting government is required to obtain complete
statistics on the take and processing of whales by each factory ship, 
land station, or killer boat under its jurisdiction. 
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The 1937 Agreement, according to present information, has been 
ratified by the following: Australia, Canada, Chile, Denmark, Eire, 
France, Germany, New Zealand, Norway, Mexico, South Africa, 
United Kingdom and United States of America. Noteworthy is the 
fact that Japan and the Union of Soviet Socialist Republics are not 
parties to and have not ratified the 1937 Agreement. 

Amendatory protocols.-The 1937 Agreement was to be effective for 
·only a single year; the.refore, amendatory protocols were negotiated
in 1938, 1944, 1945, and 1946 to provide for continuity of and neces­
sary minor changes in regulations. Outstanding among such changes
is a provision in the 1944 Protocol which prescribes a catch quota of
16,000 blue whale units as the maximum permissible take from waters
south of 40° South Latitude;4 It is the intent of the signatories and
the sense of the various whaling conferences that the catch quota
should be revised upward or downward in accordance with informa­
tion on the status of the whale stocks as disclosed by continuing scien­
tific investigations conducted by the signatory governments.

What of the future1-Statisties presented earlier in this paper
demonstrated that up to the 1938-39 season the take of whales per
killer boat seemed to be on a continuous decrease. Whaling activities
in the Antarctic were resumed on the largest scale since before the
war, during the 1945-46 season. However, only 3 British and 6 Nor­
wegian factory ships were dispatched to the Antarctic and none of
these was able to arrive on the grounds in time to take advantage of
the full season of 4 months provided under the regulations. There­
fore, the prescribed quota of 16,000 blue whale units was not reached
during the 1945-46 season.

For the coming 1946-47 Antarctic season and for the immediate
future those who would preserve the Antarctic whaling stocks as a
basis for a continuing whaling industry will have to face the conten­
tions of those interests who urge that the present postwar shortage of
fats and oils is so serious that absolutely n.o handicaps to maximum
production of whale oil should obtain. Some few selfish operators in
the whaling industry are urging this viewpoint only because the
present high price of whale oil will permit them to make handsome
profits now, which profits will tend to lessen· as normalcy in world
conditions i's restored. Others who urge the relaxation of whaling reg-­
ulations prescribed by international agreement in the interest of
world relief are not enlightened as to the true status of the whaling
resources. The best answer for their a11?uments is that the United
States found it possible to maintain maximum production from her

•A blue whale unit is calculated ·on the basis that 1 blue whale equals, (a) 2 ftn whales, 
or (b) 2% humpback whales or (c) 6 sei whales (1944 Protocol). 
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fisheries throughout the entire war period by promoting maximum 
utilization of the quantities taken and by no relaxation whatever of 
conservation tneasures that were needed to preserve the resources. It 
is better, by far, to be assured of a continuing production of whale 
products year after year, even though it may not meet requirements in 
any one year, than to meet requirements by excessive production dur. 

· ing one, two or more years and thereby exhaust the resource and
have nothing for the future.

The history of whaling from its inception has been a continuous
process of the exploitation of one area until it was exhausted and the
moving on to another area. No new areas are left for exploitation!
The world must be satisfied with what resources it now has, and bend
its efforts toward their restoration. The whales provide an excellent
opportunity. for demonstrating what all maritime nations can do by
working together in the field of whale conservation. If the nations of
the world concerned with whaling cannot collectively manage and
preserve the resource, international cooperation in general would seem
to face a dismal future.
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Many stat�s have had far more experience with controlled public 
hunts than we in Texas have had with only two antelope hunts. The 
original correspondence that lead to my place on this program sug­
gested that public hunting be discussed because we need· to benefit 
from the experience of other states. So these remarks admittedly rep­
resent a beginner's viewpoint. 

Antelope are now sufficiently numerous in nine western states to 
justify hunting. Because of the vulnerability of the species and the 
limited numbers, some type of regulated hunting has been practiced 
in every state. Wyoming started hunting antelope in about 1928, 
New Mexico in 1932, Oregon in 1938, Arizona and Idaho in 1941, 
California, in 1942, and Texas in 1944. The number of permits issued 
have ranged from 150 to 3,000 per state per year. Hunter success has 
varied from 38 to 98 per cent and appears to have averaged about 
three kills for every four hunters afield. Although most states hunt 
only bucks, Nevada permits killing either sex and Oregon specifies 
animals of either sex having ear-length horns. 

Operation of antelope hunts in each of these states follows the same 

274 
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general pattern: aerial or aerial-and-ground census are made to de­
termine numbers and the ratio of mature bucks to others; hunting 
pressure is distributed by assigning hunters to specific territory; 
permits are sold (usually for $5 each) on an impartial basis, and 

. checking stations are operated to obtain data on the hunts. 
TeJraS conducted hunts in the trans-Pecos region in 1944 and 1945. 

In this region the species occurs in the Upper Sonoran on the foothills 
and plains between the several mountain ranges and the desert shrub 
formation. Although this is essentially grassland, composed of such 
species as side-oats grama, black grama, curly mesquite and buffalo 
gras�, there is an interspersion in many places of mesquite, juniper, 
sotol, yucca, and lechuguilla. Rainfall averages from 10 to 17 inches 
a year. Ownership is in blocks of from a few thousand acres to over 
300,000 acres. There is practically no public domain in Texas. Dur­
ing the war years domestic sheep were introduced in large numbers 
with serious effects on the range and on antelope. In sheep pastures 
antelope were declining, and cattle and s·heep ranchers generally 
wanted the antelope reduced. This economic pressure is one of the 
reasons hunting was planned for 1944. 

In. setting up the hunt, contracts were made with landowners for 
removing specific numbers of antelope, depending upon the aerial 
counts of their respective herds. Landowners were allowed to assign 
20 per cent of the hunting permits, although some did not use them, 
and the public hunters were assigned the balance by the state depart­
ment. Permits were issued for approximately half of the adult buck 
ante1ope, since the sex ratio was appro:s:imately 50-50. This ratio 
was followed on large and small herds alike. The smallest hunt unit 
was five hunters to a ranch; the iargest was 50 to a ranch. Units of 
less than 15 or 20 hunters are undesirable because they require as 
much supervision as larger ones. 

Hun ting was closely supervised to protect the ranchers' interests 
and to regulate the kill. Ranches were hunted in three groups, three 
days each in 1944 and two days each in 1945. Two wardens were as­
signed to each ranch to check hunters in and out and to direct and 
check hunters in the field. Checking stations were operated in central 
towns to obtain measurements, weights, and age-group data. Aging 
by years is impracticable and grouping young, prime, and old is 
considered sufficient. 'The prime group is approximately 5 to 8 years 
old. The hunt required the services of approximately 20 department 
employees. Hunters paid $5 each for the special antelope license and 
ranchers were permitted to charge not more than $25 per hunter. The 
department costs were somewhat more than the returns from the 
special licenses. 
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Places were assigned to 402 hunters in 1944 and 529 hunters in 
1945. Of the license holders who hunted, 90.5 per cent were successful 
in 1944 and 73.7 per cent were successful in 1945. There was a defi­
nite increase in wariness of the antelope the �econd year; but rain and 
bad roads also contributed to the lower success of the second hunt. 
Kills for the two hunts were 297 and 323. Failure of approximately 
one fourth of the license holders to hunt each year seems to be a 
problem for other states as well as for Texas. We were able to place 
74 alternates the second year by promising drop-outs preference the 
next season if they returned their licenses in time to assign the places 
to ·al�ernates. This ratio seems to be constant enough to assign an 
excess of permits to the larger hunting units. 

Many hunters came unprepared the first hunt so we gave each 
licensee specific suggestions in 1945 as to methods of caring for the 
meat and preserving the trophy, and what clothing and equipment 
would be needed. Photographs and descriptions were distributed to 
help hunters distinguish bucks from does. 

Only seven does were killed in 2 years and these resulted from shoot­
ing info moving herds, which was illegal. Less than a dozen yearling 
bucks were killed, as hunters sought trophies. In view of this· record 
there seems no need to further restrict the bag limit under our present 
system of close supervision. 

Most of the hunting was done with the aid of automobiles for stalk­
ing. Foot or horseback hunting on the open flats is impracticable. 
However, in some of the .rougher areas foot hunting was necessary 
and provided good sport due to the availability of some cover. 

Public interest in the hunt was strong in spite of wartime restric­
tions on transportation and equipment. Approximately two applica­
tions for each place were received and a public drawing was necessary. 
Those who had not received a permit the first year were given pref­
erence and these new applicants received all the 1945 places. A list 
of 115 alternates was also drawn. Hunters have applauded the hunts 
with no audible exceptions. In spite of the necessary regimentation, 
which no one likes, they consider it a democratic program that gives 
the hunters a type of hunting few could obtain otherwise. Although 
antelope will never provide any large amount of hunting, interest in 
the hunts will doubtless continue as long as the species is maintained 
as a trophy species, worthy of a good hunter's skill. 

Ranchers like the hunt because it reduces grazing pressure on their 
ranges. 'rhey like state supervision because it relieves them of the 
task of entertaining large numbers of personal guests or operating 
public shooting preserves, as is necessary with other species when a 
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general open season prevails. They also realize careful control and 
distribution of hunting are necessary to prevent overhunting of the 
antelope. 

From the state's standpoint we have certain reservations about 
controlled hunts. There is no doubt the antelope herds are being man­
aged conservatively. There is no doubt the antelope hunts have made 
friends for the department. But the 500 hunters served represent only 
one fourth of 1 per cent of the state's hunters and required at least 20 
man-months of personnel time. Enthusiastic requests for controlled 
hunting of other species indicate this has been only a small beginning. 
Without going into the problem of purchasing or leasing enough acre­
age to provide a significant amount of hunting, it is apparent certain 
factors limit the amount of controlled hunting that can be conducted. 

Drawings and the actual assignment of hunters to ranches would be 
simple if we did not attempt to permit parties to hunt together on 
ranches of their preference. But we feel that hunters who are going 
to make a 1,000-mile trip to hunt antelope should be given this extra 
service. Assignment of hunters to specific ranches involves more paper 
work than one might expect. Yet it must be done carefully and with -
the utnios� fairne.ss. 

Th�ough experience we have learned some shortcuts 1n administer­
ing the hunt but there will always be a minimum of office work that 
can't be reduced. Field supervision costs per hunter might be reduced 
some; but in private-ownership areas some supervision must be given 
each ownership hunted. 

I dislike the prospect of making hunting more· artificial. And I 
think you will agree that the hunter should be left to his own initia­
tive as much as possible commensurate with the requirements of the 
species hunted. 

· Public hunting grounds open during certain periods with no re­
striction to hunters have been used in other states but we fear this 
would result, in Texas, in less hunting success and also higher hunter 
mortality. Since by neither route can any large portion of the hunters 
be served, we favor enough hunt supervision to assure excellent hunt­
ing for those fortunate enough to receive permits. 

There are so many special local situations and problems, that few 
generalizations can be made. From our very limited experience it 
seems apparent that the public wants this service even at the cost of 
increased budgets, and that administration must be kept siinple but 
strictly impartial. Since we can't provide hunting for everyone, we 
think hunt standards should be maintained so that perm.it holders will 
have a high degree of success. 
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DISCUSSION 

MR. L. D. McGREGOR (Michigan) : Do you have any trouble with out-of-state 
hunters¥ 

MR. LAY: No. All public relations must be assigned to resident hunters as long 
as they wish. We have had a few out-of-state hunters who came as guests of 
the landowners. 

MR. LESTER BAGLEY (Wyoming): Do you have any restrictions as to the num­
ber of nonresidents that may come in, or deadline when they may submit appli­
cations¥ 

MR. LAY: No. We always have a deadline before a drawing, and there is no rea­
son why nonresidents couldn't file their application, but according to our rule, we 
have to honor all Texas applications first. 

MR. BAGLEY: You have to fill your Texas applications before the nonresidents'f 
MR. LAY: Yes. At present I would say the only opportunity for an out-of state 

hunter to hunt antelope in Texas is to come as the gu,st of some landowner who is 
participating in the hunt. 

MR. BAGLEY: What is the difference in fee between the resident and non-· 
resident¥ 

MR. LAY: The regular state license is $2 for residents and $25 for nonresidents. 
DR. WALTER P. TAYLOR (Texas): I would like to ask Mr. Bagley a question. if 

I may. In Texas we find this interesting relationship between domes+ic sheep and 
antelope, to the detriment of the. animal. Do you find that in Wyoming1 I have 
heard someone say from up your way that you didn't run into that conflict be­
tween domestic sheep and antelope in Wyoming¥ 

MR. BAGLEY: I am sorry I arrived late and did not hear that part of the paper. 
Would you state it briefly! . 

MR. LAY: One of the reasons we started hunting during the war period was 
that sheep were being introduced into the antelope range, and the antelope 
were on the decline. Also, they wanted to get further reduction in antelope be­
cause of competi+ion for grass. 

MR. BAGLEY: There is a complication there. That is the only thing we have 
noticed, that in these vast areas, such as the Great Red Desert of Wyoming, 
there is competition between domestic sheep and antelope, but that is the only 
conflict that we have encountered. 

I don't know whether that answers your question or not. 
DR. TAYLOR: Not quite. in Texas there doesn't seem to exist a conflict. between 

antelope and cattle, but there cloes seem to be a very definite conflict between 
antelope and sheep. It isn't a competition for food alone, but sherp and antelope 
don't like each other, whereas cows and antelope get along all right. 

MR. BAGLEY: The type of forage is better for sheep and antelope than it is f.or 
cattle. Cattle will thrive and do well on the salt sage of the Red DPsert, but the 
distances from water make it unavailable in most cases to domestic cattle, while it 
is available to sheep and antelope. 

I might state that in the Great Red Desert area in southern Wyoming where 
we have approximately 30,000 antelope, in that same area during the winter 
season they run approximately 300,000 to 400,000 head of domestic sheep, and 
they frequent exactly the same areas, and as long as we don't get too many ante­
lope on one individual territory, we have little complaint. 

DR, J, V. K. ,WAGAR (Colorado): I might say in connection with sheep and 
antelope in Colorado, we have not not.iced any interference between the two. I 
don't recall that you mentioned Colorado had its first season in 1945 since 1939. 
We issued 1,150 permits. It worked out very well. 

MR. VICTOR H. CAHALANE (Illinois): I would like to ask Mr. Lay a question 
or two. Can you type the hunters that engage in these managed hunts t Were 
they largely city dudes, or the rugged rancher typef I ask that because I 11m 
interested in learning if there has been any appreciable resentment among the 
hunters to the regnlated type of hunt as oppos,d to going out and being free 
from the supervision of the doggone state employees. 
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MR. LAY: No. We were interested in that point ourselves when we first under­
took this, but we were giving these hunters entree in the places they could only 
drive by and look over the fence at, some of the biggest ranches in Texas, where 
it was practically impossible for anybody to get a personal invitation and they 
were so glad to get inside that fence that they didn't mind !J.aving a game warden 
in the same car, or nearby. As a result, we didn't get any objection along that 
line, 

MR. BEN GLADING (California): What time of year did you hold your huntf 
What was the basis fur itf 

MR. LAY: The first 10 days in October, . We selected that period because that 
was just prior to the cattle-working season in that country, and that was the 
time the ranchers wanted it. Apparently it fits all right as· far as we are con-
cerned. 

MR. GLADING: Did you find considerable numbers of bucks with swollen necksi 
MR. LAY: No, just a few. 
MR. GLADING: In California we ran the season 1 year in the spring-in May­

and 3 years in a similar time as yours, and there seemed to be advantages both 
ways, because we felt that we were killing off the bucks at a time just prior to 
the breeding season, and possibly were doing something to the reproduction. 
There seems to be, in our recent counts, a great lack of fawns over the earlier 
counts. We are wondering if that hasn't been the cause for it. 

Next year we will probably drop the hunt, and if it is ever taken up again, we 
will probably go back to the spring season. 

MR. LAY: That is very interesting. We found by thinning out our 50-50· sex 
ratio on the second year, we had a better fawn crop where we hunted than where 
we hadn't. 

MR. GLADING: Possibly ours was just chance. The hunters said there was a 
higher proportion of what you might call eye meat in the fall season, but, on the 
other hand, in the spring the pelts weren't so good, and trophy value less. 

MR. LAY: Of course, the traditional hunting season is in the fall; the hunter 
probably enjoys getting out more than he does in the spring. 
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SOME ECOLOGICAL ASPECTS OF THE MISSOURI WILD 
TURKEY STUDIES1 

PAUL D. DALKE

U. S. Fish and Wildlife Service, Columbia, Missouri 

and 

DAVID L. SPENCER 

Missouri Conservation Commission, Jefferson City, Missouri 

Until a few years ago the restoration of the wild turkey, Meleagris 
gallopavo silvestris, in Missouri appeared to be a complicated and al­
most hopeless task. Prospects were not bright in the fall of 1934 when 
Bennitt and Nagel (1937) estimated a maximum of 3,585 birds and 
concluded the population was still declining, despite the limited sea­
son, the establishment of refuges, and annual restocking. Yet in the 
past few years intensified efforts at management and closure of the 
hunting season have led to a moderate upswing in the turkey popula­
tion .. 

Distribution and abundance.-Originally the turkey range covered 
the wooded areas and adjacent prairies of the entire state. Turke.ys 
were apparently still abundant in parts of the northern counties until 
long after their settlement, as indicated by the report of Bogardus 
(1874) that in 1866 he and two others killed over 50 in 3 weeks on 
Shoal Creek in Clinton County, northwestern Missouri. By contrast, ·_ 
deer had disappeared from northeastern Miss6uri 25 years earlier. 
In 1934, turkeys were found in only 45 of the 114 counties of the 
state. Today only 31 counties are known to contain turkeys, and of 
these only 17 contain more than six flocks each, although the total 
number of birds has increased. Only one small area remains in the 
southeastern lowlands where settlement and agriculture may ulti­
mately eliminate the species. Thus, it has taken a little less than a 
century to exterminate the turkey on 83 per cent of its original Mis­
souri range. 

The present occupied range embraces about 7,000 square miles in 
the Ozarks (Leopold and.Dalke, 1943) with a spring or minimal breed­
ing population of 4,340 or an average of 22.3 turkeys per township. 

•A contribution from the Missouri Cooperative Wildlife Research Unit, Missouri Con­
servation Commission, University of Missouri, American Wildlife Institute, and Fish and 
Wildlife Service cooperating. The material co,ntained herein is embodied in the larger 
manuscript by Dalke, A. S. Leopold, and Spencer on The Ecology and Management of the 
Wild Turkey in Missouri. Notes and data of Dr. Leopold were used with his permission. 
He. was unable to participate because of preBBure of work in Mexico. 
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Three classes of density are recognized on the basis of numbers of 
birds per township : 

Number of birds Area sq. miles Per cent Flocks number 
per township per township 

1-20 4,130 59 1.6 
20-40 1,750 25 3.8 

40-60 1,120 16 5.9 

The 596 flocks recorded show the following distribution by size 
classes: 

Nipnber of birds 

1- 5
6-10

11-15
16-20

Per cent 

38 

41 
17 
4 

On refuges producing 15 to 20 turkeys per square mile the zones of 
influence surrounding these refuges are producing 3 to 5 birds per 
square mile. 

Factors affecting distribution and abundance of turkeys, soils, to­
pography, and vegetation.-Within the forested region of the state, a 
closer relationship seems to exist between the distribution of turkeys 
and that of certain soil types than between turkeys and woodland as 
such. The most productive areas of turkey range vary from approxi­
mately 70 per cent to 95 per cent of timberland. The Clarksville stony 
loam, a widesprea·d residual-limestone soil associated with the rough­
est topography in the Ozark region, was found to support 79 per cent 
of the turkey population. All of the densest populations occur here, 
the greatest concentrations being in the glade or "bald" country of 
the southwestern Ozarks. Only 40 per cent of this land is farmed. A 
closely related soil, Clarksville gravelly loam, supports 15 per cent of 
the turkeys. While steep and hilly in many places, it covers more 
broad valleys and flat ridge-tpps and hence, more tillable land. 

Land-use practices.-Turkeys are adversely affected by the land-use 
practices which characterize the livestock and agricultural industries 
in the Ozarks today. The almost universal overgrazing of pastures 
and woodlands has been especially damaging to turkey habitat. Ex­
tensive burning of the woodlll:nds supplements overgrazing in sup­
pressing desirable perennial ground cover and in delaying sound for­
est management. Together these factors have appreciably lowered the 
carry-ing capacity of the region for all game species. Corrective efforts 
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have begun. The U. S. Forest Service, with eight purchase units in 
the Ozark region, is leading the way to sound management of timber­
lands, and the fire-control programs of the Forest Service and the 
Conservation Commission are helping break down the tradition of 
annual burning. At present, two thirds of the occupied turkey range 
is within the boundaries of the two national forests, but since 40 per 
cent of their gross area is still privately owned, it is not yet possible 
to appraise the effects �f the Forest Service program on, the total tur­
key population within the state. 

Ecological relationships, composition and organization of winter 
flocks.-Hens that have been unsuccessful in raising their broods 
often attacJ:i themselves to other family groups. Two or three hens 
may be seen together with 20 to 30 poults. As family groups begin 
to mingle together with the approach of fall, there occurs a more 
general reassortment of the entire turkey population, from summer 
families to winter flocks. 

As in quail, the timing and duration of the fall shuflle· may be af­
fected by the weather, but by the end of November the flocks of tur­
keys are usually settled on their winter range. These areas are occu­
pied until late March when flocks begin to break up with the onset of 
the breeding season, unless some major disturbance like a forest fire 
forces the birds to seek new territory. 

There is only partial segregation of the sexes during the winter . 
. Occasionally, however, three or four old gobblers leave the larger 
flocks and remain together through the winter and into the spring. 
The tendency toward segregation is more pronounced in the gobblers. 
Of 26 flocks studied, 23 per cent were composed of gobblers, 8 per 
cent hens, and 60 per cent mixed. 

As the population increases there is more and more of a tendency 
for individual flocks to group together in ''droves.'' We have ob­
served up to 40 turkeys in a ''drove.'' This type of grouping is only 
temporary, but is often repeated. 

In a population of 2,450 turkeys, representing 264 flocks, counted 
over a 6-year period, the average size flock was 9.28 birds. 

Winter flock range.-In well-stocked territory a flock range is not a 
separate area used only by one flock. We have found considerable 
overlapping of ranges where populations average 3 to 5 birds per 
section. 

In the rough Ozark ridges and hollows the pattern of daily flock 
movements may vary from a broadly elliptical area of 4 or 5 square 
miles to a long, narrow area embracing one or two ridges, the inter­
vening creek valley, and small, dry tributaries. Where turkeys are not 
continually disturbed by human activities they keep more closely to 
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the sources of food. The duff on hillsides, or post oak knobs or fl.a� 
topped ridges of blackjack oak is literally turned upside down by 
turkeys seeking mast, seeds, and hibernating insects. Cultivated fields 
provide food for the winter, and since corn is often left out until 
spring, turkeys soon learn this source of food. Use of fields is more 
widespread in late winter when supplies of mast and berries become 
scarce. 

Influence of woods operations on the wild turkey.-It has been our 
experience that turkeys invariably move out during the course of log­
ging operations. The Wilderness Refuge in Oregon County was cre­
ated in 1938, but lumbering operations continued on the area until 
1941. During those 3 years the turkeys increased from 12 to 25 birds. 
The year after cutting ceased, the population jumped to 71 birds. On 
the Drury Area similar instances were observed. An area along Fox 
Creek has been logged for stave bolts, saw timber, and cedar posts 
between 1938 and 1941. Only a few scattered birds were reported in 
1940, but by the winter of 1942 turkeys had again occupied the terri­
tory covered by the logging operation. 

Gobbling and gobbling territories.-As the breeding season ap­
proaches, the winter flocks separate into smaller units. In late March 
and early April groups of two to five birds are commonly encountered 
in place of the larger winter flocks; at this season the sexes are usually 
separated. Complete disintegration of flocks does not occur until gob­
bling is well underway. 

Casual gobbling and strutting may occur on warm days late in the 
winter (Leopold, 1944). However, the period of active gobbling which 
results in mating begins during the last days of March, reaches its 
greatest intensity between April 15 and 30, tapering off to the end 
of May. 

A census of 77 gobbling males revealed a use of a wide variety of 
cover types. There seemed to be a slight preference for high "balds" 
and abandoned fields. Some birds had gobbling territories as far as 
2 miles from the nearest winter flock territory. The distances between 
gobbling males varied from three quarters of a mile to one quarter of 
a mile. The average ,gobbling territory embraces an area of from 100 
to 300 acres. 

In a normal population of wild turkeys most of the breeding is done 
by adult gobblers. The yearling males usually keep to themselves and 
make little effort to participate in mating activities. The nonbreeding 
of young males may be due in part to the aggressiveness of older gob­
blers, but there is considerable evidence that they are not physiologi­
cally prepared to breed. Old gobblers probably are necessary in a pop-
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ulation for successful reproduction, and this point must be considered 
in transplanting wild-trapped turkeys for restocking purposes. 
· Laying, incubating, and hatching.-Turkey hens begin to lay before

the winter flocks have completely broken up; in other words, mating
begins before the gobblers have selected their territory. A hen in
company with other hens may slip off to her nest, lay one egg, and re­
turn to the group. Nests are located in a wide variety of cover and
topography. There appears to be no preference for any type. They
were found in timber of various age classes, except dense reproduc­
tion, abandoned fields, grazed pastures, and grassy glades or '' balds. ''
None of the 29 nests found was in the deep woods, and most of them
were within 200 yards of water.. The incubation period of the wild
turkey is 28 days. Disturbances during the early part of incubation
may, and often does, cause abandonment of the nest. The hatching
period is short, and the hen and her young leave the nest within 24
hours. Poults are brooded each night and in inclement weather dur­
ing the day also.

Approximately 54 per cent of the nests hatch in June and 38 per 
cent in May. The peak of the hatching season appears to be between 
May 20 and June 10. 

Nesting failures are due largely to the activities of man around the 
farm or in the woods. Of the 29 nestings of which we have record 
only 38 per cent were successful. Of the 62 per cent unsuccessful 
nests, 38 per cent failed to hatch because of the activity of man either 
around the farm or woods or through direct observation of the nest. 
All the records reported resulted from the accidental discovery of · 
nests. 

There is a gra�ual decline in the average size of broods. In June 
the average was 9.6, July 8.8, August 8.1, and September 7.7, or a loss 
of about 20 per cent during the summer. 

Forest fires are a real menace · to · incubating and laying turkey 
hens. Figures compiled by the Forest Service for a 9-year period and 
by the Missouri Conservation Commission: for a 5-year period show 
that 62 per cent of all fires occur in.March, April, and May. The most 
critical period extends from about April 10 to June 10, a span of 60 
days when turkey nests and small broods are vulnerable to destruc­
tion. 

The drying up of water sources in summer is a serious factor to 
turkey survival in the Ozark region. Severe droughts are infrequent 
in Missouri; Thornthwaite (1941) shows that during the crop season 
the Ozark region has been humid 30 out· of 39 years, and semi-arid. 
only once in the same period (1900-1939). Yet there are large blocks 
of woodland in which nearly all surface water disappears during the 
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hot months, forcing the turkeys to move or concentrate around a few 
water holes where they are very vulnerable to poaching. 

Predators.-Although there is now no turkey season in Missouri, 
man still causes a larger drain on the wild turkey population than all 
its natural enemies combined. The presence of such predators as the 
gray and red fox, coyote, red wolf, and self-hunting dogs throughout 
the turkey range would seem to be a threat to turkey populations. 
The meagre record of turkey kills attributable to any of the above in­
dicate two things: (1) That the number destroyed by them is rela­
tively small, and (2) that the adult native wild turkey has a remark­
able· ability to survive. On Caney Mountain Refuge where only mini­
mal control of predators has been practiced, but where other manage­
ment methods have been stressed, turkeys have increased in 5 years 
from one bird to 550 acres to a bird per 40 acres. So rapid an in­
crease could not possibly occur if the resident foxes, coyotes, and self­
hunting dogs were any great deterrent. "Kills" by these predators 
have been aided in some cases by the presence o.f woven wire fences. 
Often a wild turkey will pace back and forth on the downhill side of 
a webbed fence, trying to get through rather than fly over (Leopold, 
1942). At such times, turkeys can and do become prey to the fox; 
coyote, or dog. 

The writers realize that in other areas depredations on mature tur­
keys have jeopardized management programs and must be considered 
a major mortality factor. In Missouri, however, we believe that the 
larger carnivores play a role decid.edly subordinate to persistent 
poaching by man. 
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DISCUSSION 

MR. G. A. AMMANN (Michigan): Has burning been detrimental to turkey 
ranges in all cases T 

DR. DALKE: I can't speak for the ranges other than in Missouri. It certainly 
is detrimental where it comes at a time when the turkeys are nesting. We do 
find that turkeys seem to avoid density for reproduction; they do like open areas. 
So that in many areas where there have been repeated fires, there are still some 
turkeys. The gobblers like to strut and gobble on those areas. However, we be­
lieve that in the long run continual burning not only reduces the carrying capacity 
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and fertility of the soil, but is affecting the ability of the turkey to increase 
and survive. 

MR. T. H. HOLDER (Arkansas): Have you made an estimate of the number of 
turkeys killed by poaching this year 1 It m]Jst be substantial. 

DR. DALKE: It is substantial. I don't have the exact figures. In some areas it 
is rather intense; in other areas it is not, but it is continual; it isn't sporadic. 

MR. C. 0. HANDLEY (Virginia) : With reference to this question of the effect of 
burning on the wild turkey, H. L. Stoddard, in his work in the Southeast, has 
found that so-called spot burning has been quite advantageous to the wild turkey 
in keeping the brush out, and burning conducted in a certain way also brings in 
a type of vegetation wliich is quite favorable to the turkey, the legumes which 
deposit nitrogen in the soil. I don't know that it has been proved, but it appear� 
to me that burning of that type that brings that type of vegetation improves the 
soil rather than depletes it, and it also certainly favors the development of wild 
turkey by cleaning up the range. 

DR. S. C. DELLINGER (Arkansas): I just came back from a visit to Stoddard's 
farm, and I believe our eonditions in the Ozarks are quite different. Re has the 
long leaf pine. It is a rather open forest, and they burned it almost forever. You 
don't have the heavy underbrush and the hot fires that we have in the Ozarks, 
and when they burn at Stoddard's farm, they are going to get rid of the oaks 
and other hardwoods, which are the trees that we have. 

I am convinced that burning is good in Georgia, but I rather doubt it in the 
Ozarks, from my own observation. The burning that they do there, too, is a 
controlled burning, as stated, done very gently, after a very heavy dew or a light 
rain. In our Ozarks, they wait until it gets dry and they turn it loose and then 
they kill most of the timber and everything underneath the trees, which makes a 
barren area. 

It would be very interesting to make a study in our area to see whether legumes 
come back under those trees, but my observation leads me to believe that that is 
not the case. I haven't made a detailed study of it, but that is what I am in­
clined to believe. In our Ozark forests in Arkansas there are very few legumes. 
As a matter of fact, the area under consideration with us and in part of Mis­
souri is composed of prairie-type plants of which there are very few legumes; 
they are mostly deposits; even on the high areas we find derelict prairie types of 
vegetation. · · 

MR. HANDLEY: The type that he describes is just as detrimental to the devel­
opment of wild turkey in Georgia as it is in Arkansas, and I agree with him 
entirely. 

MR. LAY: I would like to ask the gentleman from Missouri if their propaganda 
and educational program toward controlling fires, not setting fires, has had much
effect on those Ozark residents that habitually burn. 

· 

DR. DALKE: We have still got the problem. I think we are making headway. 
There are certain areas in which there .is very definite improvement, but we still 
have a long way to go. 

DR. DELLINGER: We are trying to get our season moved up a little to the last of 
April rather than the first of April, for two reasons: We feel that the first of the 
season you are more likely to get those vigorous old toms. We also feel that the 
hens are probably fertilized more than one time during the season. That is cer­
tainly true in domestic turkeys. Our hunters tell us that that is not true, that 
one fertilization is all that is necessary, one mating. I know that that isn't 
true, or is not held to be true in our domestic flocks. 

I would like to know if Dr. Dalke could throw any light on that question. We 
have had to fight that out with the hunters, and they are not convinced that we 
are correct, but my information from a zoological standpoint is most fowls are 
fertilized along during the laying. 

DR. DALKE: I agree with you. In the early spring, as we approach the breeding 
season, the flocks still are not completely disintegrated, but a gobbler setting up 
his territory is not as wholly dependent as some other birds. A hen is coming 
there several days. So I am sure there is ·more than one. 
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DR. DELLINGER: Some of our nests that we have located show the eggs weren't 
fertile, especially in the areas where we have had heavy hunting pressure. That 
would probably indicate that that was the cause. 

MR. AMMANN: I might mention an int.eresting experiment that we carried on, 
on a game farm, with pheasants, that might help answer your question regarding 
the fertility of eggs, or, say, the number of times the cock would have to be in 
contact with the hen.· We segregated some hens from the cock just to try to 
test that particular problem, and we found that one hen laid a fertile egg thirty­
five days after she was separated from the cock. However, a number of the later 
eggs were infertile, a high percentage of the eggs were infertile after about 
eighteen to twenty days, as I remember it, but we do know that on the thirty-fifth 
day a fertile egg was laid. 

RUFFED GROUSE CENSUSING IN WEST-CENTRAL 
CONNECTICUT 

WILLIAM JOHN FRANK 

Connecticut Board of Fisheries and <klme, Hartford, Connecticut 

In June of 1940 an investigation program of ruffed grouse (Bonasa 
itmbellus) was initiated by the Connecticut State Board of Fisheries 
and Game, with the purpose of enabling that organization to admin­
ister and manage the grouse resource to better advantage. One of the 
problems early encountered was to know, with reasonable accuracy, 
the grouse population on a specific area. The feasibility of an accurate 
and economical method of grouse censusing for Connecticut was ques­
tionable so an attempt was made to census gro�e on the Litchfield­
Morris Wildlife Sanctuary in west-central Connecticut. Unfortunate­
ly it was necessary to terminate the work at a relative early date so 
less data are available than would be necessary to warrant definite 
conclusions. 

Description of study area.-The Litchfield-Morris Sanctuary, of 
some 4,000 acres in extent, is situated in Litchfield County, Connecti­
cut; part of the Sanctuary being in the township of Litchfield and part 
in the township of Morris. The l11nds are owned by the White Memo­
rial Foundation and have been in the process of acquisition since 1913. 
Much of the area formerly was farmland which is now in all stages of 
reversion, and this condition, together with coniferous plantations 
plus areas of forest lands, that were never cleared but frequently 
cutover, has produced a conglomeration of forest cover types. Except 
for the prohibition of hunting l).nd a possibly greater extent of for­
ested lands, the Sanctuary is quite typical of the New England Up­
land that comprises most of western Connecticut. 

Census method and computations.-The grouse census method used 
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was that developed by R. T. King (unpublished data) and it was be­
lieved that monthly censuses together with a spring drumming site 
count would provide reasonably accurate population data. For the 
monthly censusing a 760-acre Study Area was selected and divided 
into 40-acre blocks, one-quarter mile on each side. The lines bounding 
these blocks were compass surveyed, paint blazed, and very lightly 
cleared of brush. North-south lines were designated by letters and 
east-west lines by numbers. Due to the irregular boundaries of the 
Sanctuary it was necessary to limit the width of the Study Area to 
one-half mile, and the length to 2% miles, with an extra 40-acre block 
on the northeast end. The cen.sus lines provided a fair sample of the 
Study Area and have been checked with a forest cover type map. For 
censusing, the lines, totaling 12.4 miies in length, were walked twice 
each month on consecutive days. The grouse flushes were recorded 
and flushing distances ( the distance from the observer to the point 
from which the bird flushed) were obtained wherever possible. In 
most instances the lines were covered in two days, but on occasion 
it required three and sometimes four days of censusing. On no one 
day was the same line covered twice. An attempt was made to con­
duct the censuses on days of comparable weather conditions for· it 
was believed that a sudden radical change in the weather might pro­
duce a change in the distribution of the birds. On a few occasions 
when a pronounced weather change occurred while censusing, the data 
weFe discarded and censusing begun again when COndition.s were more 
favorable. Monthly censuses were conducted from October 1940 until 
June' 1942 with th� exception of the month of November 1940. The 
censusing was done about the twentieth of each month. In as much 
as King's grouse census method has been described elsewhere (Fish�r, 
1939) it seems unnecessary to present a more detailed description in 
this paper. 

The census computations were based on a sarp.pling technique with 
the sample being obtained by multiplying an average flushing distance 
by two, and this result by the length of line traversed. Thus a simple 
proportion was evolved of number qf birds flushed to the area of the 
sample ( average flushing distance times two times the length of line 
traveled) as the number of birds on the total area is to the total area. 
The number of birds flushed included both birds seen and .heard; the 
average flushing distance was obtained by totaling the flushing dis­
tances for that particular census and dividing by the number of dis­
tances obtained ; the length of line had previously been chained ; the 
total number of birds on the Study Area, or 760 acres, was the un­
known; and the 760 acres was the area on which the population was 
desired. Inasmuch as the census lines were covered twice the total 
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length of line was doubled as was the acreage of the area involved. 
Hence the answer of number of birds was halved to represent the 
actual number on the 760 acres. The Study Area contained 33.2 acres 
of "blank" areas, including bodies of water, open fields, houses with 
surrounding grounds, et cetera. ·No birds were flushed or seen in 
these areas hence they have been considered as voids as far as grouse 
are concerned. In computing the number of acres of usable range 
per grouse, the total of the "blank" areas is subtracted from the 760 
acres and the result divided by the computed population. 

TABLE 1. GROUSE CENSUS DATA, OCTOBER 1940 TO JUNE 1942 

Number of 

Census month 
Oct. 1940 ............. . 
Dec. 1940 ............. . 
Jan. 1941 ............. . 
Feb. 1941 ............ .. 
Mar. 1941 ........... . 
Apr. 1941 ............. . 
May 1941 ........... . 
June 1941 ........... . 
July 1941 ........ , .. . 
Aug. 1941 .......... .. 
Sept. 1941 ......... . 
Oct. 1941 ............. . 
Nov. 1941 .......... .. 
Dec. 1941 ........... . 
Jan. 1942 ............ .. 
Feb. 1942 
Mar. 1942 
Apr. 194_2 
May 1942 .......... .. 
June 1942 ........... . 

grouse 
flushed 

20 
24 
18 
27 
16 
12 

7 
6 

20 
18 
29 
27 
17 
15 
15 
17 
12 
14 

6 
9 

Numbeiof 
flushing 

distances 

12 
12 
10 
21 

9 
6 
6 
4 

17 
7 

14 
20 

7 
9 

13 
8 

10 
8 
6 
7 

Average flushing Number of acr<111 
distance Population on usable range 
(yards) 760 acres per grouse 

12.2 70 10.3 
23.3 44 16.5 
18.3 42 17.3 
21.2 54 13.5 
21.4 32 22.7 
13.8 39 18.6 

7.2 41 17.7 
11.7 22 33.0 

9.6 88 8.3 
15.9 48 15.1 
12.3 100 7.3 
15.2 75 9.7 
15.9 45 16.2 
11.4 56 13.0 
17.0 37 19.6 
14.2 50 14.5 
14.6 35 20.8 
13.9 43 16.9 

9.7 26 26.2 
15.9 24 30.3 

Census data.-Table 1 presents the statistical data obtained during 
the censuses as well as the total computed :population on. the Study 
Area and the number of acres of usable range per -grouse. The num­
ber of grouse flushed per census varied but as is natural the largest 
number of birds were flushed in the fall and the least number in May 
and June. The lack of birds in May and June may be due to the 
nesting season for the daily mobility is undoubtedly less in the nest­
ing season than at other seasons, and the chances of flushing birds 
would ·be less. The maximum number of birds flushed on any one 
census was 29 in September of 1941, and the minimum was 6 which 
occurred in June 1941 and again in May 1942. The total number of 
grouse observed was 329 on 492.8 miles of line, or about one grouse 
per 1 lh miles of line walked. 

The number of flushing distances was usually less than the number 
of birds flushed for frequently a bird went up but the observer was 
unable to ascertain the exact spot from which it flushed. In one half 
of the censuses less than ten flushing distances were obtained which 
is a small number from which to derive an ·average. The ratio of the 
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number of flushing distances obtained to the number of birds flushed 
was approximately two to three. The average flushing distance per 
census varied for as the birds shifted within their seasonal and yearly 
cruising radii they were found in different forest cover types, and 
data based on average flushing. distances per forest cover types show 
that flushing distances will vary with cover types. 

The population figures show a relatively high fall population with a 
rapid decline in the late fall, and a gradual fluctuating decline 
throughout the winter and spring. The census data throughout the 
summer varied considerably and cannot be considered reliable. This 
was probably because the area was not sufficiently large, or enough 
broods flushed, to present a fair sample of the number of broods, 
or number of young per brood. The winter population figures show 
a variation of 33 per cent between some monthly census which can 
be considered a 33 per cent error in as much as the population fig­
ure increased. This error would eliminate the possibility of taking 
an individual census and obtaining a reliable population figure. 
However, with a series of monthly censuses it was possible to con­
struct a curve of the population which can be considered reasonably 
accurate ( Figure 1). 

Drumming site count.-To check the census method described and 
to obtain data on grouse drumming, a drumming site count was made 
in April and May of 1941. The Study Area was thoroughly checked 
for drumming birds and once a site was located careful periodic 
checking was used to be certain that it was an established drumming 
site and not a chance occurrence. Eighteen drumming sites were 
found on the area and two others within 100 yards of the boundary. 
Thus there were i8 drumming males on the Study Area and, assum­
ing a 1 to 1 sex ratio (Bump, 1932; Bezdek, 1944), the spring popula­
tion was 36 birds. This was slightly lower than the 39 birds recorded 
in the April, and the 41 in the May censuses. In connection with 
grouse drumming it was found that of the 20 drumming sites, 9 were 
on stonewalls, 7 on down logs, and 4 on rock outcrops or boulders. 
Often a bird would use two or more objects within a localized area, 
or two or more places along the same stonewall. 

Breeding potential.-The drumming site count in the spring of 1941 
!!!howed 18 drummi�g males on the Study Area, or, using a 1 to 1 sex 
ratio, a population of 36 adults. The average number of eggs per 
clutch has been assumed to be 11, and this figure has been fairly well 
substantiated by, the few nests observed as well as by· other investi!!'a­
tors (Bump, 1935). Assuming that all 18 females nested successfully 
the breeding potential for the spring of 1941 would have been 19°8 
chicks. This figure added to the number ·of adults, 36, would give a 
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Figure 1. Graphs of monthly rouse populations 

1. Population computed from monthly censuses, •; 2. Population computed from drumming 
site count, t:,.; 3. Adult population plus breeding potential, U; 4. Populations computed 
using actual and average flushing distance per forest cover type, X; 5. Graph constructed 
from monthly censuses, drumming site count, and breeding potential, - - - -; 6. Graph 

of monthly 11:rouse censuses, 

theoretical June population of 234 birds. Undoubtedly the figure of 
198 chicks was never obtained for indications were that nest mor­
tality was relatively high, as was found in New York State (Edmin­
ster, 1939) .. However, it does represent the potential and is a basis 
from which mortality can be ascertained. 

Population curve.-A population curve for the census period has 
been drawn in Figure 1. The sector of the curve from October 1940 
to May 1941 was constructed by inspection utilizing the census com­
puted from the drumming site count as a reliable May population. 
The June population was the breeding p9tential plus adult birds. 
From September 1941 to June 1942 the curve was again constructed 
by inspection and connected to the June 1941 population. The curve 
shows the population trends during the fall, winter, and spring plus 
giving reasonably accurate population figures. The portion of the 
curve from May to September cannot be utilized for actuai' popula­
tion data as the time of occurrence and degree of mortality factors are 
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TABLE 2. AVERAGE FLUSHING DISTANCES PER FOREST COVER TYPES 

Forest Cover Types 
Number of Average flushing 

flushes distance (yards) 

1. All aged hardwoods (red oak, white oak, black birch)........ 70 
2. Old field reve1 ting, poles and saplings (grey birch, fire 

cherry, thornapple, red maple, apple) ................................ 63 
3. Red maple swamp (red maple, American elm, black ash).... 44 
4. White pine plantation, poles· (white pine, red maple, grey 

birch) ........................................................................................ 27 
5. White pine plus all aged hardwoods (white pine, oaks, red

maple, black cherry) .............................................................. 20 
6. Alder thicket (alder, shrubs) ................................................ 19 
7. Red maple swamp plus hemlock (hemlock, red maple, Amer· 

ican elm, black ash) ................................................................ 17 
8. Red pine plantation, poles (red pine) ................................ 18 
9. Scotch pine plantation, poles (scotch pine) ........................ 5 

10. Old field reverting, saplings (red maple, grey birch, fire 
cherry) ...................................................................................... 6 

11. White spruce plantation, poles (white spruce) .................... 5 
12. Clearcut. (red maple stump sprouts) .................................... 3 
13. Hemiock plus all aged hardwoods (hemlock, red oak, white 

oak, black birch) .................................................................... 2 
14. White pine and hemlock, all ages (white pine, hemlock).... 2 
15. Blue spruce plantation, poles (blue spruce) ........................ 2 

18.1 

13,3. 
17.2 

13.3 

13.6 
12.3 

14.4 
10.8 
18.8 

11.4 
12.8 
16.0 

16.0 
12.5 
11.0 

not known. In the fall of 1941, and likewise in 1942, the curve shows 
a rapid decline in population which is rather surprising in as much 
as there is no hunting on the area. During the winter there is a rather 
steady ''normal'' decline. 

· Average flushing distance per forest cover type.-ln computing a
grouse population by the King census method it is imperative that an 
accurate average flushing distance be obtained. For the 20 monthly 
censuses there were 10 on which less than 10 flushing distances were 
available from which to compute the average flushing distance. In re­
cording grouse observations on the Study Area the forest cover types 
in which the birds flushed were noted. From these data an average 
flushing distance for each forest cover type has been computed. 

The forest cover types, number of flushes per type, and the average 
flushing distance for each type, are presented in Table 2. The forest 
cover types do not necessarily conform to any existing classification 
so the principal species pres�nt in each type are recorded. In seven 
of the types less than six flushing distances were available, but these 
types are of limited extent. The red maple swamp and all aged hard­
woods had average flushing distances of 17.2 and 18.1 yards, respec­
tively. Except for the pole Scotch pine plantation, where only five 
flushing distances were obtained, these were the longest average flush­
ing distances. Conifers were absent from both of these types. The red 
maple swamps were practically pure red maple with a scattering of 
elm and ash, and the all aged hardwoods were principally oaks, black 
birch and red maple. Correspondingly the shorter average flushing 
distances ten9-ed to be in the coniferous plantations or denser cover 
types. 
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TABLE 3. MONTHLY CENSUS DATA USING ACTUAL, AND AVERAGE PER FOREST 
COVER TYPES, FLUSHING DISTANCES 

Number of Average flushing 
Census month grouse flushed distance (yards) 

Oct. 1940 .................. 20 13.6 
Dec. 1940 .................. 24 19.2 
Jan, 1941 •.....•........... 18 16.6 
Feb. 1941 .................. 27 19.3 
Mar. 1941 ................ 16 18.2 
Apr. 1941 .................. 12 - 14.9 
May 1941 .................. 7 9.8 
June 1941 ................ 6 13.1 
July 1941 .................. 20 10.1 
Aug. 1941 ................ 18 15.2 
Sept. 1941 ................ 29 14.2 
Oct. 1941 ..............•... 27 15.3 
Nov. 1941 .................. 17 14.6 
Dec. 1941 .................. 15 12.2 
Jan. 1942 .................. t.5 16.5 
Feb. 1942 .................. 17 14.2 
Mar. 1942 ................ 12 14.6 
Apr. 1942 .................. 14 14.0 
May 1942 .................. 6 9.7 
June 1942 ................ 9 15.8 

Population 
on 

760 acres 

62 
53 
46 
59 
37 
36 
31 
19 
83 
50 
86 
75 
49 
52 
39 
51 
35 
42 
26 
24 

Number of acres 
of usable 

Range per grouse 

11.7 
13.7 
15.8 
12.3 
19.6 
20.2 
23.4 
38.3 

8.8 
14.5 

8.5 
9.7 

14.8 
14.0 
18.6 
14.3 
20.8 
17.3 
28.0 
30.3 

Of the grouse that flushed while censusing, flushing distances were 
obtained on approximately two thirds and, whereas the ·other one 
third was included in the computations, they were ignored in deter­
mining the average flushing distance for each monthly census. The 
monthly censuses have been recomputed using the flushing distances 
where available, and the average flushing distance for the cover type 
from which the bird flushed, where no 'flushing distance had been ob­
tained. That is, if a bird flushed from an all aged hardwood stand 
and the flushing distance was not obtained, the average flushing dis­
tance fo� all aged hardwoods, 18.1 yards, was- used for that bird. 

The census data used in the recomputation of the monthly popula­
tions, the monthly population :figures, and the number of acres of 
usable range per grouse are presented in Table 3. The computed pop­
ulation on the 760 acres does not vary radically from the population 
ftgures obtained using only actual flushing distances. This was- sur­
prising for 329 flushing distances were utilized in computing these 
censuses compared with 215 actual flushing distances. The monthly -
populations as computed are shown in Figure 1. In general the re­
computed populations form a smoother curve with less fluctuation 
-than the population curve based only on actual flushing distances.

SUMMARY 

The King grouse census method was used to obtain monthly grouse 
populations on a 760-acre Study Area in west-central Connecticut. 
Twenty monthly censuses were completed from October 1940 to June 
1942, and a drumming site cOunt was' made in the spring of 1941. 
From these data a population curve was constructed which it is be-
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lieved is reasonably accurate for all seasons except the summer, that 
is the months of June to August, inclusive. Individual censuses, exclu­
sive of the summer, showed as much as 33 per cent error. An average 
flushing distance per forest cover type was derived from the grouse 
flushes. The monthly censuses were recomputed using the actual flush­
ing distances available; and, for the birds that flushed and no dis­
tances obtained, the average flushing distance, for the particular for­
est cover type from which the bird flushed, was used. Monthly popu­
lations based on this method tended to produce a smoother population 
curve. 

From the work performed the following notes, or procedures, re­
garding the usage of the King grouse census method are advocated: 

1. Census grouse monthly, exclusive of the summer months, so as to
obtain a series of monthly population figures from which a popula­
tion curve may be drawn. Do not use an individual census figure as a 
population figure. 

2. Use as much census line as possible for, within limits, the more
line cover�d the greater are the chances of flushing birds and likewise 
the more flushing distances will be obtained. 

3. The censusing should be performed in a single day whenever
possible, The longer the censusing period the greater the susceptibil­
ity of weather change. 

4. Record the forest cover type for each bird flushed and compute
an average flushing distance per forest cover type. Use these averages 
for birds that flushed but for which no distances were obtained. 
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DISCUSSION 

MR. JOHN DODGE (New Hampshire): Mr. Frank, have you any da+a on the 
population trends of grouse in the State at the moment 1 

MR. FRANK: No, I don't have any data on the population. 
MR. DoooE: In our State, we have been very much interested in the tremendous 

drop in the grouse population. 
MR. FRANK: We are tryiPg to work it up from other reports. 
MR. MAURICE BROOKS (West Virginia): l wanted to raise the same question. 

During the years 1940 and 1942, about the time of your census we had a relatively­
stable grouse population in West Virginia. In 1944 and 1945, the decrease has 

,, 
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been spectacular. We have a very sharply-decreased grouse population in the 
State, which we can account for on hunting pressures, as the hunting pressures 
presumably during the war were not so great as they had been, but the grouse 
decrease has been really quite spectacular. I wondered whether anybody else has 
had similar experiences. 

MR. FRANK: As for myself, I was in Europe most of that time. In. this area, 
they did take censuses once in the fall and once in the spring. Again, as I pointed 
out in the paper, I can't hold much reliability on an individual census, because at 
the best it is a trend. They found from that censusing once in the fall and once 
in the spring that it has been fairly stable in this area. They did not report any 
decline in '44. 

MR, F. H. BEZDEK (Ohio): In connection with the remark by the gentleman of 
West Virginia, since we are adjoining states, before I went into the service we 
worked on ruffed grouse in Ohio. Although some of the things are vague in my 
mind, I would like to make a few statements. Back in the 1890's and 1900's, 
during the period then, and before that when so much timber was being cut out 
for use in charcoal furnaces and the like, and when it was pretty well denuded 
along the Ohio River, we had a fair grouse population, but in the last 4 or 5 years 
or so it seems that our population in that sect.ion has been pretty stable. Appar­
ently in some areas where the grouse population doesn't reach a certain peak, 
there is no noticeable cycle. At least that has been our experience in all the 
:findings of Dr. Chapman, who worked there before I did, and my own. By 
population being pretty stable, none of the areas that I censused, which was the 
same method that Dr. Chapman developed or used, it never got around to more 
than one bird on an average per study area to 15 or 20 acres. That was the high­
est population we ever got during the peak of the run prior to the hunting season. 
So it is interesting to compare that with the drop in West Virginia in '44 and '45, 
although we have had no census since that time. 

We found no change in tl,J.e population of birds in that area in the last 20 
years, or even more than that, since about 1900. 

MR. G. A. AMMANN (Michigan): In Michigan we had exactly a parallel situa­
tion to' what Mr. Brooks cited for West Virginia, a relatively-stable population 
of ruffed grouse from '40 to '42, with possibly '42 a little higher, and in '43, '44 
and '45, a drop in '44, and in '45 particularly a very sizable drop in population 
from all indications. 

MR. GARDINER BUMP (New York): I think that perhaps we can give our friend 
from West Virginia a little encouragement on that, in that these periodic de­
creases are nothing at all new. The years ending in 4 or 5 have seen a number of 
periodic declines followed by a slight recovery and then by a still further decline 
in the years ending in 7, 8, or 9. I am not making any predictions as to what may 
happen, except that 1896, 1906, 1907, 1917 and 1918, 1924, 1927, 1928 and 1929 
were all years of extreme grouse scarcity over a good share of the grouse range, 
and we can be, I think, reasonably sure that those periods will come again, and 
also that there will be a pretty complete recovery quite unassociated with your 
hunting pressure on grouse. 

MR, JOHN P. LEONARD (Connecicut): I used to hunt grouse as a kid. In those 
days, practically every farmer had to work up a woodpile from his for.est area. 
We had numerous little clear-cuttings or plots along in the woods where grouse 
liked to live. Our method of heating our homes h_as changed t-0 oil and coal, and 
our forest lands are not cleared, there are not as many of these openings, and I 
wonder if that isn't one of the reasons why our grouse don't do so well, becauae 
they don't have the number of environmental areas to have nesting and feeding 
sites, and the grubs that inhabited the old logs and stumps that were left. 

I think all those things help to cut down our grouse population. I wonder if' 
Mr. Bump could answer that. 

MR. BUMP: You are absolutely right, the grouse follows, to a certain extent, 
the actions of the axe. On the other hand, in a state like New York and most of 
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the northern states, abandonment is increasing among farmlands, and there 1s 
today, therefore, as tne area is abandoned and the land becomes overgrown, far 
more of the summer and fall feeding grounds which are represented by your cut­
over lands than we ever had before. The one advantage of the situation that you 
mentioned is that you went into the woods and opened up a new area, and that 
still will bring more grouse in a heavily-wooded area. 

THE PRESENT STATUS OF MOOSE ON ISLE ROY.ALE 

SHALER E . .ALDOUS and.LAURITS W. KREFTING 
U.S. Fish and Wildlife Service, St. Paul, Minnesota 

The tragic reduction of the Isle Royale moose herd from an over­
population during the early '30's to a mere remnant by 1936 has 
focused national attention on this problem. Like the Kaibab deer 
herd, this is another example where an animal population exceeded 
its food supply. Today-we are more cognizant of these maladjust­
ments and are better·prepared to prevent them than in the past. 

With the responsibility of wildlife research on national parks now 
in the Fish and Wildlife Service, that organization initiated a study 
of the Isle Royale moose in the spring of 1944. It has been the respon­
sibility of the authors to carry out that assignment. 

During the period from about 1929 to 1935 the moose on Isle 
Royale underwent a drastic reduction due to the effects of a depleted 
food supply. The term starvation is purposely avoided because it is 
merely the chief contributing. factor to the cause of ultimate death. 
Acc9rding to Murie (1934), the moose population was somewhere be­
tween 1,000 and 3,000 in 1930 a;nd he reported a seriously· over- . 
browsed condition over most of the island. How many moose were 
left on the island by 1935 is not known but the number. perhaps did 
not exc�d 200. By 1936 the carrying capacity for moose on the 
island had probably reached its lowest point. In addition to over­
browsing, a great reduction of balsam fir browse was inflicted by the 
spruce bud worm. In 1936 fires burned over approximately one 
fourth. of the island. These eliminated a Jarge part of the browse 
supply for 2 or 3 years, but in the long run have been one of the 
greatest factors in permitting a comeback of the moose. Today the 
1-936 burned area supplies more browse than the remainder of the
island combined.

The animals were at their lowest some time between 1935 and 1937 
and since then have been steadily increasing. This fact leads to the 
realization that a close check must be kept on the population and the 
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browse supply in order to avoid a repetition of moose wastage through 
an overpopulation .and subsequent browse shortage. 

The problem has been approached by a study of the food situation 
in relation to the· present population. A preliminary survey of the 
island was made in May of 1944 followed in September by an ap­
praisal of the aquatic foods. In February 1945 an airplane census was 
made and in May a winter browse survey was completed. From these 
investigations a knowledge of the present moose situation has been 
obtained. 

The aerial count was made by the senior author and Park Ranger 
Karl Gilbert on February 5, 1945 from a Waco 5-passenger biplane 
equipped with skiis. A monoplane would have been better for this 
purpose but none was available. Eight parallel strips were flown 
lengthwise of the island at approximately 1-mile intervals and 300 to 
500 feet above the terrain (Figure 1). A 30 per cent coverage was 
accomplished and 122 moose were seen. The handicap of the lower 
wing in obstructing the visibility of one observer, coupled with seeing 
many fresh tracks but no moose, led us to attribute a 20 per cent error 
in the count. The outcome was an estimated 510 moose on the island 
and both observers feel that this was a conservative figure. 

During most of the winter the majority of the moose were concen­
trated on the ridges and on the 1936 burn (Figures 1 and 2). This 
was clearly shown by the location of the animals from the plane and 
by the browsing pressure as indicated by our browse survey. 

Now let us analyze the browse situation in the spring of 1945 and 
see what might be expected if the herd continues to increase. The 
aquatic foods of the moose have never fully recovered from their de­
pletion at the time of the maximum population. A few watl:lrlilies 
are present but they are being eaten about as fast as they grow. The 
sedge mats are still broken up by wallowing animals, and pond weeds 
are quite scarce except in the deeper waters. 

The field data on browse utilization was obtained by appraising 689 
one-one-hundredth-acre plots in representative cover types on the 
island (Figure 2). The plots were spaced at 10-chain intervals and 
run in straight lines or parallel to trails. Where trails were followed 
the plots were taken far enough from the beaten path to avoid the ex­
cessive browsing that is characteristic along all trails .. This procedure 
gave an unbiased and random sampling of the island vegetation. 

The browse survey method used was the one developed by Aldous 
(1944) for deer browse ·surveys. The only change made was increase 
in the height of the browse line to 12 feet. 

The data were gathered from 17 areas on the island to give regional 
and habitat classification to the :findings. This data has been sum­
marized for the purpose of presenting an over-all picture of the 
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browse situation on the island (Figure 3, Table 1). In these analyses 
the results from Passage and Smithwick Islands have been omitted 
because there was no recent evidence of moose habitation. During the 
course of these surveys the writers covered approximately 150 miles 



TABLE 1. THE WINTER FOOD OF MOOSE ON ISLE ROYALE 
Area I Summary all i' Beaver I Washington / Huginnin plots I Island I_sland I Cove Basis 

1. Aspen (Populw, tremuloides) .................... 2, Paper birch (Betullz papyri/era) 3. Balsam fir (Abies balsamea) .................... 4. Monntain ash (Sorbus americana) •••••••••• 5. Willow sp. (Salia: spp.) ............................ 6. Red osier dogwood ( Oornus stolonifera) .. 
7. Ground hemlock (Taams canad-ensia) ........ 8. Juneberry (Am-elanchier Bartmmiana) .... 9. Fire cherry (Prunus pennsylvanica) ........ 

lO. Sugar maple (Acer saccharum) .............. 
ill, Beaked hazelnut (Oorylus cornuta) .......... 12. Mountain maple (Acer spicatum) .............. 13. Mountain alder (A,nus crispa) ................ !.4. Sumac (Rhw, qla ra) ; ............................. 15. Balsam poplar (Populus balsamifera) ...... 16. Highbush cranberry (Viburnum trilobum) 17. White cedar (Thuja occidentalis) ............ 18. Yellow birch (Betula lutea) .................... 
19, Speckled alder (Alnus incana) ................ 20. White pine (Pinw, strobw,) -21. Honeysuckle ( Lonie era canadensia) ........ 22. Red maple (Acer rubrum) ...................... -23, Round leaf dogwood ( Oornw, ntgosa) ...... 24. Black ash (Fraxinua nigra) .................... -25. Black spruce (Picea mariana) ................ -26. Red berried elder (Sambucus pubens) .... 27. Currant and gooseberry (Ribea spp.) ...... -28, White spruce (Picea glauca) .................. 
30, Jack pine (Pinw, banksiana) .................. -29. Green ash (Fraxinua p. lanceolata) ........ , 31. Juniper (Jun,iperus c, depressg,) .............. 32. Rose (Rosa spp.) ...................................... 33. · Nine-bark (Ph11socarpus opulifolius) ........ I 34. Tamarack (Lana: laricina) ...................... I 

689 plots I 10 plots 12 plots 54 plots Avail-\ In ) Avail·\ In / Avail- , In /Avail-\ In able diet able diet able diet able diet 8.7 16.9 9,8 14.9 12.5 6.2 8.6 13.6 15.0 15.1 6.8 12.1 8.8 15.4 5.1 9.6 5.6 8.3 1.2 3.1 5.5 4.0 15.0 10.5 2.2 2.9 3.8 9.2 2.5 2.7 1.2 3.1 7.0 2.7 ...... . ..... 4.0 2.5 5.0 2.3 21.3 37.4 2.4 1.7 ...... ...... 0.5 1.3 ...... ...... 0.6 1.0 ...... ...... 1.4 0.8 ......5.8 0.7 7.5 ...... 0.8 0.6 ...... ...... 3.2 0.3 ...... 0.4 0.3 1.2 ...... 7.8 0.2 13.8 ······ 0.1 0.2 ...... :::::: I 0.1 0.1 ...... 0.4 0.1 ...... 0.8 0.1 I 7.5 
1.4 0.1 I l.2 ...... 0.2 Tr. ...... ...... 2,2 I ·Tr. ...... ...... Tr. I ...... I ...... . ..... 0.1 I ...... 

, 
...... .. .... 0.9 ...... ...... ......Tr. ...... . ..... 0.1 ...... 

:::::: I Tr-. I ...... I ...... 

·
;;:41 'i:i:ii 16.1 29.09.7 17.6 2.0 1.2 1.0 6.9 9.7 1.1 

12.7 27.0 ...... . ..... 30.9 7.7 . ..... . ..... ...... . ..... ...... ...... . ..... . ..... ...... . ..... 
:::::: I . ..... ....... ..... .�:� I :::::: I ...... .. .... I ...... I 
:?f I 

...... I ...... I ...... ,...... I ...... . ..... I ...... 1...... ...... I ...... I ...... I 

8,6 17.7 4.1 4.4 10.5 16.2 7.8 13.6 0.6 0.7 4.1 5,9 6.4 2.2 1.0 1.0 3.7 5.9 
3.7 4.2 10.5 4.8 . ..... 

ii::ii I 5.1 
10.1 1.3 6.7 ?; I 6.4 0.2 6.2 .?.:� I ...... ...... ...... .. .... ...... !1.4 ...... 1 ...... 2.9 . ....... .... """ I. ..... ...... . ..... . ..... ....... I ...... ...... I 

Island Mine Lake Desor &Windigo 
Siskiwit Bay to Island Mine 73 plots 25 plots Avail- , In able diet I Avail-\ In able diet 0.1 0.8 1.3 2.8 0.1 0.3 1.3 0.1 0.6 54.2 3.1 7.2 ······. ..... . ..... 19.1 2.8 

·cti 
I

1.1 
1.2 0.1 I o.5 I 
.�:� I 0.3 
.�:� I...... 

I.. .... ...... I 

o.4 I 6.4 2.2 2.4 4.9 2,1 8.8 4.3 0.2 3.8 0.1 14.7 0.3 1.1 0.3 8.3 1.3 2.4 58.1 6.2 2.9 6.2 6.0 1.9 ...... ...... :::::: I ·s:s...... 0.3 4.0 :(3,9 5.0 iii:ii I ...... ...... I 0.1 .�.:� I 2.6 ...... , 0.1 ...... 
'ii:1 / .�:� I ...... .. .... I ...... I 0.3 I ...... I ...... ...... I .. .... .. .... 0.5 ...... I :::::: I 

19.0 5.1 3.8 8.3 10.5 24.2 
11.6 2.7 8.6 3.4 0.9 ······ 

1.3 
...... 0.6 ······......······....... ................... ..... ....... ..... ....... ........... ...... .....
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TABLE I-Continued). THE WINTER FOOD 
Area 
Basis 

1. Aspen (Populus tremuloidea) •••••............... 2. Paper birch (Betula papyri/era) ........... . 3. Balsam fir (A.biea balsamea) •...•...•........... 4. Mountain ash (Sorbua americana) ......... . 5. Willow sp. (Salw spp.) ........................... . 
6. Red osier dogwood ( Oornus atolowifera,) ..7. Ground hemlock (Taa,us canaaensia) ....... . 8 .. Juneberry (A.melanchier Bartramiana) •... 9. Fire cherry (Prunus pennB11lvanica) ....... . 10. Sugar maple (.4.cer saccharum) ..........•... 11. Beaked hazelnut (Ooiylua cornuta) ........ .. 12. Mountain maple (A.cer spicatum) ............. . 13. Mountain alder (A.lnus criapa) •..•............ 14. Sumac (Rhus glabra) •••..•••••.•••. ; ..•........... 15. Balsam poplar (Populus balsamifera) ..... . 16. Highbush cranberry (Viburnum trilobum) 17. White cedar (Thuia occidentalia) •...• , ..... . 18. Yellow birch (Betula lutea) ................... . 19. Speckled alder (A.lnua incana) •...••.......••. 20. White pine (Pinua strobus) •...•.••............ 2l. Honeysuckle (Lonicera, canaaensia) ....... . 22. Red maple (A.cer .,.brum) •.••.......••...•..... 23. Round leaf dogwood (Gornus rugosa) ..... . 24. Black ash (Fraa,inua nigra) •......•.•.......... 25. Black spruce (Picea mariana) ....•..........• 26. Red berried elder (Sambucus pubens) ... . 27. Currant and gooseberry (Ribea spp.) ..... . 28. White spruce (Picea glauca) •.•........••..... 29. Green ash (Fraxinua p. lanceolata) ....... . 80. Jack pine (Pinus bankaiana) ................. . 31. Juniper (Junipen.is c. depressa) ......•....... 32. Rose (Rosa spp.) ..................................... . 33. Nine-bark (Physocarpus opulifolius) ....... . 34. Tamarack (Larue laricina) ..................... . 

North Shore Ii::;iskiwit Bay, Old Dock I . Hay Point 25 plots I 21 plots Avail- I In I Avail- I In able diet able I diet 18.0 26.5 1.4 I 1.8 1.3 l.!l 4.5 9.7 6.5 8.6 33.5 I 50.7 2.1 3.0 1.6 2.1 6.4 9.7 0.7 1 0.9 24.8 30.5 15.7 28.4 15.7 1.2 0.3 0.7 7.3 
2.2 0.5 2.2 2.4 
7.6 
2.9 2.6 
2.4 1.1 1.1 6.4 
2.2 

7 .. 5 

1.4 0.5 3.7 1.6 0.1 
3.2 Tr. 
2.0 
0.1 

.�
:

� 

1· 

3.3 
7.2 0.7 

10.2 
1.6 

0.7 

0.3 

0.2 
0.2 3.3 0.4 0.4 

0�' MOOSE ON ISLE ROYALE 
North of Hay Bay 27 plots Avail-1 In able diet 16.8 24.0 24.8 23.2 2.8 2.6 2.2 3.0 13.8 20.6 2.5 1.2 
7.3 5.5 12.1 12.6 1.5 ..... . 1.0 1.5 2.3 3.5 
..... . .... . 0.2 ..... . 0.8 0.2 
..... . ..... 2.2 0.2 2.7 I o.3 
1.0 3.1 0.8 0.2 1.7 

0.6 1.2 

I I Feldtman Tower Trail I 40 plots I Avail-\ In able diet 5.5 I 10.7 41.7 I 49.4 1.9 I 0.3 3.2 5.7 11.8 17.1 3.2 I 3.4 0.6 0.9 3.9 I 9.8 2.5 I ,.6 
3.5 

2.2 
6.3 
2.7 
1.9 0.6 7.4 0.3 0.8 

0.6 

0.9· 
0.3 
0.3 

Houghton Point Ridge 103 plots Avail-1 In able diet 14.8 I 24.4 13.1 15.7 4.1 4.8 24.7 39.6 2.4 3.9 3.7 4.0 2.0 0.2 0.8 0.5 1.8 1.4 
Tr. 9.4 0.5 
0.8 7.0 
2.3 0.1 6.3 
Tr. Tr. 2.5 0.2 3.4 
Tr. 0.1 

4.5 0.3 
0.2 0.1 
0.1 0.1 0.2 

Wright Island 40 plots I Avail·\ Inable diet 
4.2 4.8 18.6 18.8 6.5 7.7 
..... . ..... 1.2 1.4 53.2 61.7 

6.6 I 3.2 
4.0 2.3 3.8 0.1 
0.2. . ... 
o:ii ·T�:

0.6 
0.5 

·� .... 
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TABLE !-Continued). THE WINTER FOOD OF MOOSE ON ISLE ROYALE 

Ares I Between I North of 
Siskiwit Bay Siskiwit 

and Lake Lake 
I Mccargo I

I 
Mt. Franklin I Rock Harbor 

Cove Trail Trail Trail 
Basie 

1. Aspen (Populua tremuloidea) ••..•.••••••••••.•.• I 
2. Paper birch (Betula papurifera) ••·•••••·•·• 1 3. Bals1;1m fir (A.biea balsamea) •••.••..••.••••••••• 
4. Mountain ash (Sorbua americana) ••..••••.• I 
5. Willow sp. (Salia, sµp.) ...•....•...........•....... 

, 7. Ground hemlock (Taxua canadensis) ••••...• 
8. Juneberry (A.melanchier Bart, amiana) ••.. I6. Red osier dogwood ( Oornua atolonifera) .. 
9. Fire cherry (Prunus penn81Jlvanica) ..•..... 

10. Sugar maple (A.cer saccharum) .............. 
11. Beaked hazelnut (Oorylua cornuta) ••.•.•.... 
12. Mountain maple (A.cer apicatum) •••••••••.•.•• 
13. Mountain alder (A.ln,us crispa) .•..•..•...•..•• 
14. Sumac (Rhua glabra) •••••.•.••.•.•••..•••••••••••• 
15. Balsam poplar (Pop,ulus balsa.mi/era) ...•.. 
16. Highbush cranberry (Viburnum trilobum) 
17. White cedar (Thuja occidentaliB) ....•....••. 
18. Yellow birch (Betula lutea) 
19. Speckled alder (A.lnus incana) ················
20. White pine (Pinus strobua) •.....•......•.•...• 
21. Honeysuckle (Lonicera canadensis) ••••.••• 

! 22. Red maple (A.cer rubrum) •..•.....•..•.....•... 
23. Ronnd leaf dogwood (Cornus rugosa) .•..•• 
24. Black ash (Fraa:inu,r nigra) .................... 
25. Black spruce (Picea rnal'iana) ..........••.••• 
26. Red berried elder (Sambucus p,ubens) •••• 
27. Currant and gooseberry (Ribes spp.) ...... 
28. White spruce ( Pie ea glauca) ••••.•....•.•••••• 
29. Green ash (Fraxinus p. lanceolata) ....••.• 
80. Jack pine ( Pinus banksiana) .................. 
81. Juniper (Junipeius c. depressa) .............. 
32. Rose (Rosa spp.) ...................................... 1 
83. Nine-bark (Phy.•ocarpus opulifoliu,s) •...•... , 84. Tama•ack (Laria! laricina) .....................• 

7 4 plots I 20 plots 
Avail-1 In I Avail- I In 

able diet able I diet 
7.2 13.5 
6.4 12.9 
1.5 2.0 
3.4 5.9 

13.9 22.2 
12.0 17.6 

0.3 Tr. 
3.9 5.9 
3.3 2.8 

5.9 11.3 
4.8 1.5 
2.7 1.7 
0.5 1.0 
0.1 0.2 
0.8 0.4 
1.1 0.5 
0.1 0,2 
7.4 
0.1 0.2 

20.5 0.2 ...... ...... ······ 
0.4 ...... ...... 
0.1 ...... 
0.1 ...... 
2.5 ...... 
. ..... I ...... ......
0.6 ............ 
0.4 ...... ...... . ..... 

9.6 I 10.8 
63.4 ',.1.8 

0.3 0.4 
11.2 10.5 ······ ...... ...... . ..... 

1.1 0.7 ...... ...... r 

...... I 
0.7 

ri I 4.8 ...... . ..... I 
2.5 ...... I ...... 
0.3 ...... I 
0.7 
2.7 ?.�: 

I 
. ........... . ........... . ..... ······ 1. ..... ...... 
2.7 ............ . ..... (.. .... ...... ...... ...... ...... I....... ...... 

47 plots J 45 plots _I 58 plots 
Avail-1 In. J Avail-\ In / Avail-/ In 

able diet able diet able diet . 20.2 31.9 10.7 13.5 7.0 17.6 
3.9 3.6 5.6 11.9 6.7 13.2 
4.8 6.5 8.4 10.0 2.5.6 47.4 
1.2 1.2 4.6 1.6 2.7 5.9 
7.5 17.2 5.9 13.4 0.8 2.1 
3.9 5.6 2.8 .::: I

1.0 1.5 
0.8 0.6 

8.0 10.9 7.9 2.2 2.0 
4.6 5.4 0.5 0.7 0.3 0.4 ...... . .....

13.6 3.3 27.8 29.2 I ...... 
0.6 Tr. 2.8 ·4:o I 0.8 
4.3 6.9 2.6 13.6 4.3 
1.8 5.9 ...... • ..... I ······ . ..... 

:�:� I 0.3 0.3 1.5 4.6 4.4 
0.2 ...... ...... 1.5 0.4 . ..... . .....
2.5 ...... 2.3 0.3 1.4 
0.1 ······ 1 0.6 0.7 

17.9 0.2 2.6 19.3 ...... 
0.5 1.1 0.8 1.7 . ..... ······ . ..... . ..... ....... . ..... 
0.1 ...... .. .... . ..... 
2.0 ...... . ..... I 1.9 .. .... 
0.3 ...... 0.2 
0.2 ...... ······ 1 0.3 0.1 
1.3 .. .... 6.1 ...... 3.9 . ............ .. .... 

·;;:6
. ....... .... 0.2 . .....

0.2 . ..... 5.9 4.5 .. .... ······ 1 . ..... ...... ...... I . ..... ...... ...... 
:::::: I 

.. .... . .. , .. . ..... ...... I 0.1 ......

Mott 
Island 

15 plots 
I Avail· / In­

able diet 
0.9 2.8 
0.4 1.7 

49.2 2.2 
3.4 14.9 
5.4 16.4 

10.1 36.7 
2.9 5.4 
2.5 11.0 ······ ...... . ..... . ..... . ..... . ..... ......
.8.8 ........ .... . .....
9.2 8.6 . ..... ...... 
3.4 0.3 ...... ...... . ..... . ..... ...... . ...... ..... . ....... .... . ...... ..... .. ..... ..... . ...... .....
1.3 .. ...... .... . ....... ....
2.5 . ...... ..... . ....... .... . ..... .. .... .. .... 
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afoot over the island. A total of 40 moose were seen and a�l appeared 
to be in good physical condition. 

The browse survey..-An examination of the degree of utilization in 
the various areas studied show that the heaviest usage was in the 
brushy areas, ridges, and semi-open places. Mature hardwood and 
swampy areas were used rather lightly as the undergrowth was either 
scanty or of low palatability. 

A study of the browse data shows that the 12 top ranking winter 
foods in order of their importance to moose are: aspen, white birch, 
balsam fir, mountain ash, willow, red osier dogwood, ground hem­
lock, juneberry, fire cherry, sugar maple, beaked hazelnut, and moun­
tain maple. A total of 28 browse species were eaten but 6 additional 
ones were listed that had not been eaten in order to have a record of 
their occurrence. These may serve as browse index species when an 
increase of the moose population forces the animals to eat them (Ta­
ble 1). 

The first 12 species referred to formed 92.5 per cent of the moose 
food during the winter period. These plants in general are both well 
distributed and palatable. Some of the less important food species 
are highly palatable but have poor distribution. Sumac is perhaps the 
best example of this latter group. It was browsed severely on every 
occasion but was found on only . 7 per cent of the plots. On the other 
hand such species as honeysuckle, elderberry, and white cedar had 
good distribution but were' eaten only occasionally. 

One of the best examples of moose effect on the ecology of Isle 
Royale is shown by the past and present status of ground hemlock. 
Adams (1909) stated that this species had luxuriant growth and was 
well distributed over the island where conditions were proper for its 
growth. Brown (1935) said that outlying islands, such as Passage, 
Smithwick, Mott and Wright, have abundant ground hemlock which 
has not been browsed. Murie (1934) says "this form is very abundant 
in the spruce and balsam forests. Practically everywhere as a result 
of browsing the branches are dead except for a few leaves near the 
roots. It cannot be longer considered a source of food on the island.'' 
Today ground hemlock is still abundant on Passage and Smithwick 
Islands where no evidence of moose habitation has been found. On 
Mott and Wright Islands the hemlock is being rapidly depleted and 
will soon be as sparsely distributed as it now is on the main island. 
The dead twigs of this species referred to by Murie are mostly gone 
and now only small fronds are present that have grown up since the 
past high population. However, there is a general distribution of the 
hemlock which, if left unbrowsed, would eventually form another 
dense growth over suitable parts of the island. 
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Balsam fir is another species that has been greatly affected by moose 
browsing. Young growth is being kept down to the point that repro­
duction cannot replace the mature stock that is 'ieft. Along the Rock 
Harbor trail small balsams up to 2 feet high are quite common but 
they have been kept at a low height by repeated browsing. One small 
tree a foot high was cut at the ground line and its annual rings 
showed it to be 20 years old. It can safely be predicted that as long 
as a large moose population exists on the island it will never revert 
to a balsam forest as it was originally described. White spruce is fast 
replacing the balsam as it is rarely browsed. White cedar was heavily 
utilized during the past high population, but apparently so only be­
cause they were forced- to eat it. In the present study white cedar 
formed 5.8 per cent of the available food but constituted only 0.7 per 
cent of that actually eaten. Unless the moose population again 
reaches a high peak, white cedar can be expected to increase on the 
island. Jack pine is showing 'good growth on some of the burned areas 
as it has a low palatability. No browsing on this species was observed. 
White pine within reach of moose is quite scarce but is heavily 
browsed when available. While it formed only 0.4 per cent of the 
available food it composed 0.3 per cent of the food eaten on the island. 
The dwarf junipers and black spruce are not influenced by moose as 
the former were not found eaten and the latter was nipped only on 
rare occasions. 

Aspen is the number one winter food of the moose. It formed 16.9 
per cent of the diet but amounted to only 8.7 per cent of the available 
browse. This situation is not desirable as the consumption is in excess 
of the production. If this condition continues aspen will gradually 
form a much smaller part of the- diet and reproduction will be kept 
in a brushy condition. This will not only affect the moose but will 
be a limiting factor on the beaver population of the island. The beaver 
are already hard pressed for aspen and are living largely on paper 
birch and this condition will exist as long as moose continue to retard 
aspen reproduction. Fallen aspen are being barked quite extensively 
by moose, but standing trees are not yet being barked to any extent. 
Cross sections of old scars on aspen showed that they had been eaten 
quite severely back about 1932. 

Paper birch is the dominant species coming into the burns. Al­
though the new growth is now 8 years old it is difficult to find birch 
higher than 5 feet. It made up 14.9 per cent of the winter food and 
9.8 per cent of the available food. While the spread between utiliza­
tion and availability is quite high the good regenerative power of birch 
will permit such usage. However, heavier utilization is not recom-

. mended. 
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Mountain ash ranks near the top on the palatability list of the 
moose. This species has good distribution over the island as it oc­
curred in 42.4 per cent of the plots. It formed 6.8 per cent of the 
available food but made up 12.1 per cent of the food eaten. This is 
not a good ratio, as mountain ash does not have the ability to with­
stand such heavy usage. In addition to heavy browsing, the bark of 
this species is being severely eaten. The consumption of both twigs 
and bark at the present rate will soon deplete this food supply to a 
mere fraction of its present value. 

Willows are an important item in the food of the moose but due to 
their spotty distribution they ranked fifth in the winter diet. They 
were found in 21.2 per cent of the plots, but formed only 5.1 per cent 
'of the available food. Nine and six-tenths per cent of the food eaten 
was from this source.- Here again the utilization is much higher than 
the availability and in time the willow will be killed back to a lesser 
production than at present. 

Red osier dogwood -has spotty distribution but is generally heavily 
utilized. It formed 5.6 per cent of the available food and 8.3 per cent 
of that consumed. This species is holding up satisfactorily as the 
utilization is not excessive although heavier use is not desirable. An 
increase in this species cannot be expected because of its habitat re­
quirements but it should about hold its own under the present degree 
of usage. 

Juneberry and fire cherry both have about the same distribution, 
usage, and availability. They formed 2.2 and 2.5 per cent, respective­
ly, of the available food and made up 2.9 and 2. 7 per cent of the food 
eaten. A little more browsing pressure was exerted on the juneberry. 
They are both taking about maximum utilization and will withstand 
very little additiQnal pressure. 

Sugar maple was abundant on the southwestern end of the island 
from about Lake Desor to Washington Harbor. In that area it formed 
58.1 per cent of the food eaten and made up 54.2 per cent of the food 
available. In the over-all picture, however, it formed only 2.7 per cent 
of the food. Even though it played such an important part of the diet 
in the one area, it was �owhere heavily browsed. 

Beaked hazelnut was quite plentiful in some areas, but absent from 
others. In the aggregate it formed only 2.5 per cent of the food al­
though 4 per cent of the available food was from this source. Only 
light to moderate utilization was encountered. 

Mountain maple had general distribution but was browsed on only 
moderately. This species is preferred to sugar maple but much less 
palatable than red maple. The latter had very poor distribution but 
in most cases was browsed heavily and the utilization was double the 
availability. 
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It was of particular interest to note other decided preferences be­
tween different species of the same genus. Mountain alder was util­
ized quite heavily in some places and moderately in others, whereas 
speckled alder was eaten infrequently and to a very light degree. 

Balsam poplar was eaten heavily, yellow birch and roundleaved 
dogwood moderately, but their distribution was so poor that they are 
unimportant to moose except in very local areas. 

Black ash, green ash, currants and gooseberries were all poorly 
distributed and eaten only on rare occasions. No winter browsing was 
noted on raspberries and thimble berries although these species are 
quite abundant. 

CONCLUSIONS 

, 1. The present moose herd is preventing a satisfactory recovery of 
the aquatic food plants which were so severely depleted by the recent 
high population. 

2. Twenty-eight plants were found to be utilized during the winter,
but 12 of these formed 95.5 per cent of the food eaten and of this 
number 6 formed 75.4 per cent. This clearly demonstrates that a few 
species are receiving most of the browsing pressure. In fact seven of 
these plants are being utilized in excess of their regenerative ability. 

3. An airplane census in the spring of 1945 showed that the moose
herd had increased to approximately 500 animals. While fi�ures on 
the actual number of moose is desirable, the real criterion is in the 
condition of the available browse regardless of the accuracy of the 
population estimates made. Both writers believe that the carrying 
capacity of Isle Royale has now been reached. 

4. If the moose herd continues to increase without some kind of a
check, the plant sucession on the island will be influenced still more 
drastically by a moose made ecology. The resulting problem in wild­
life management is being given consideration by the National Park 
Service. 
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DISCUSSION 
LIEUTENANT A. K. ADAMS (Michigan): Is there any further transplanting of 

moose contemplated by the National Park Service at present from Isle Royale? 
MR. ALDOUS: I think Mr. Cahalaue can answer that better than I can. I don't 

know of any. 
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VIOE-CHAIRMAN CAHALANE: That question is a policy matter that can be 
answered with finality only by the Secretary of the Interior. I shall· be glad, how­
ever, to discuss some aspects of the problem as it appears to me. 

In several instances, the National Park Service has instituted measures to re­
duce the numbers of big game mammals in the national parks. Most of you are 
familiar with our program to control the numbers of elk in Yellowstone, the elk 
and deer in the Estes Park region of Rocky Mountain National Park and the deer 
in Zion National Park. In each instance, careful investigation had proved con­
clusively that the excessive populations of these animals had arisen as a result of 
inadequacies in the park boundaries. ·a,nd from man-caused alterations of original 
conditions. Among them were preemption of the ancestral winter range and 
removal of effective predatory enemies. In two instances, (Zion and Rocky 
Mountain National Parks) the animals were demonstrated to be causing profound 
and highly destructive changes in the vegetation of important scenic sections of 
the parks. Preservation of the plant life here was considered to be of such im­
portance that it took precedence over other considerations. Zion Canyon particu­
larly was classified as a "museum piece" or "sacred area," and action was taken 
to restore and. then to preserve a predetermined aspect of landscape. 

We do not find the same problems at Isle Royale. The fauna there seems to 
have evolved to its present stage without any major interference by man. Some 
attempts were made during the 1920's to control predators (coyotes), but it is 
doubtful that the trapping which was done exerted any important or lasting in­
fluence. Although man-caused fires and logging have wrought drastic changes in 
the forest cover during the past century, the shift from old-growth forest to 
shrubs has created conditions that are more, rather than less, favorable for the 
moose and· many other species. Incidentally, it should be recognized that fires 
resulting from lightning strikes and other natural causes have occurred on the. 
island ever since the lee Age. 

There are no man-made restrictions of boundaries. Isle Royale is a biotic unit. 
About 45 miles long, it averages 8 or 9 miles. ;wide. It is sufficiently large, there­
fore, to support a considerable number of moose. The topography and cover is so 
diversified that year-long habitats are present. Essentially, there is little differ­
ence in moose biotics between a large island and a continental range. On both, 
the species is limited by certain factors. On the island, the surrounding water is 
an effective barrier. In the case of the continent, the territorial range is circum­
scribed by ·an ocean 'shore, by climatic factors, by impassable mountain ranges, by 
the distribution of suitable cover or food, or by a com"bination of these or other 
circumstances. The difference between insular and continental ranges is one mere­
ly of size. 

The moose and other wildlife species reached Isle Royale by natural means. 
With the exception of caribou (and possibly lynx), all species of the original 
fauna are still present. Apparently the moose have taken the place formerly occu­
pied by caribou. Considerable research has not revealed that the wolf ever 
existed on the island. The Indians made visits to mine copper but did not estab· 
lish permanent homes. They feared the spirits that, they believed, dwelt there. 
The predation factor, therefore, seems to be unchanged. 

Finally, at Isle Royale, we are not faced by a need for preserving special 
"sacred ·areas." The park contains no scenic shrines. It is a fine wilderness 
area which has intrigued the imaginations of many persons. Because it has not 
suffered the "vandalism of improvement," it has remained that way. No roads 
interfere or mar the natural setting. Waterways and trails are the only means of 
travel. If man sets out to regulate Isle Royale, the wilderness character which 
was the reason for park establishment will be lost. 

It is important that the moose be retained as a prominent member of the Isle 
Royale fauna. We want to keep the snowshoe hare and other small animals 
whose abundance is affected by the upward and downward trends of the moose 
population. The species of plants which are eaten by these animals, which serve 
as cover for them, and which are enjoyable aesthetically to man, must also be 
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conserved. We are appreciative, therefore, of the investigations which have just 
been described by Messrs. Aldous and Krefting. 

'Can this conservation of floral and fauna! species be accomplished without the 
intervention of man f There may be some observl)rs who will paint a black picture 
of the effects of allowing the moose to stabilize by natural means. Dire results 
were predicted nearly 20 years ago when the species had reached an extremely 
high peak. The collapse came, as predicted. But the valley bottom was neither 
as deep nor as wide as had been feared. Even at the lowest ebb, moose could be 
found readily almost anywhere in the old haunts. Except possibly by comparison 
with the period of extreme abundance, Isle Royale continued to offer a real 
wildlife spectacle. 

These remarks may leave this audience with the impression that I for one have 
decided that the National Park Service should not undertake management of the 
Isle Royale moose herd. On the contrary, my mind is entirely open. I have tried 
merely to point out that a number of factors must be considered in following the 
legal precept that Isle Royale, its scenery, its natural and historic objects, and its 
wildlife must be retained in a natural condition for the enjoyment of presenj; and 
future generations. It may be possible to accomplish this without human inter­
vention. 

MR. RraHARD PouoH (New York): Through the continental range of the moose, 
the timber wolf almost needs a sanctuary today. 

MR. CAHALANE: The timber wolf certainly has very few sanctuaries; it could 
stand another. Isle Royale, it seems to me, might be a suitable place for the 
restocking of timber wolves. Perhaps the word "restocking" would be wrong, 
because our research has not revealed any evidence that the wolf ever was able 
to cross the North Channel and get onto the island. 

Isle Royale has been known, of course, for 300 years. There are, however, very 
poor records, unless they exist in the files of the Hudson Bay Company, or possibly 
at McGill University. I haven't been able to pursue that line of suggestion. I 
think there are some people who would like to see the wolf established on the 
island. Very likely some control of the wolf will be necessary if that is done, 
but it would keep us in complete possession of the facts. 
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CRUDE PROTEIN DETERMINATION Ol!, DEER FOOD AS AN 
-APPLIED MANAGEMENT TECHNIQUE

ARTHURS. EINARSEN 

Oregon Cooperative Wildlife Research Unit, Corvallis, Oregon 

The initiation in 1940 of a comprehensive study of black-tailed deer, 
Odocoileus hemionus columbianus (Richardson), was prompted by the 
interest of the· Oregon State Game Commission in the species because 
of their apparent decrease in numbers and persistent small size in 
much of the western Oregon habitat. It was well known that there 
were periodic losses of deer, which in some winters were nominal and 
in others great. This also varied, apparently, with habitat. The deaths 
all followed a definite pattern. Deer of all age classes grew progres­
sively weaker even in mild winters. The losses of young deer were 
greater. It was found that most deer died with full stomachs. 

Black-tailed deer by natural inclination find the margin of the rain 
forests ideal habitat, clinging stubbornly to this ecological range even 
when forage conditions deteriorate. The tangle of salal and vine 
maple provide concealment in the forest of towering giants. Here a 
closed canopy persists so thl!t only filtered light reaches the forest 
floor. Douglas fir, hemlock, and spruce predominate. It is the adja­
cent logged, or burned over areas, well covered by weeds and browse 

. plants that feed the deer. Ecologically, it is the ideal example of 
"forest-edge habitat. 

By a comparison of field data at the beginning of the study, several 
vital facts were brought into focus. Losses seemed to be determined 
by habitat condition. Variations in size, too, seemed to be influenced 
by environmental differences. Study areas were then chosen. so that 
one carried the best of the environmental factors which were reflected 
in more abundant, healthier, and larger deer. The other carried the 
extreme disadvantages. The logged and burned over ranges with in­
terspersions of timber in northwestern Oregon seemed the most pro­
ductive. For convenience we shall hereafter refer to this as Area 1. 
The wooded areas with much closed canopy and scattered glades, car­
rying more mature browse plants, in central coastal Oregon, low in 
production, shall be designated as Area 2. 

Predation and disease were quickly eliminated as basic reasons for 
deer losses after a thorough investigation of their effect showed them 
to be of only .minor importance as limiting factors in deer survival. 
An important lead to better understanding seemed to lie in the pro­
tein variation in preferred deer foods. Use of this concept is not a 
new technique but its value on black-tailed deer range has not been 
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TABLE 1. PREFERRED FOODS OF OREGON BLACK-TAILED DEER 
. 

Vine maple (Acer circinatum} 
Red alder (Alnus rubra} 
Fire weed (Epuobium angustifoUum} 
Cascara (Rhamnus purshiana) 
Red elderberry (Sambucus callicarpa) 
Red huckleberry (Vaccinum parvifolium) 
Salnionherry (Rubus spectabiz.ia) 
Western blackberry ( Rubus �'itifolius) 
Thimbleberry (Rubus pan'iflorus) 
Mint (Stachys pubens) 

generally demonstrated ( Helmers, 1940). Interest in protein devel­
oped when 22 bucks taken on recently-burned Area 1 were found to 
have an average hog-dressed weight of 213 pounds. Bailey (1936)
records 200 pounds as the weight of a large buck of this species, but 
cites a record of 219 pounds. Of the 22 bucks observed, many ex­
ceeded this last figure. Another clue to a probable solution lay in the 
.deer records taken in Area 2, a closed canopy habitat. Here mature 
3 to 5 point bucks average less than 125 pounds. Field observation 
and stomach and pellet samples 'determined that the species of pre­
ferred foods were almost identical on both types of habitat (Table 1). 
Soils likewise fell into the same classification, but rainfall in Area 1, 
that of the heavier deer, was almost twice as great as in the other 
area. Its leaching effect would logically be presumed to be a detri­
ment to soil productivity, yet in this range deer were in heavier flesh, 
a contradiction to this presumption. Their large size apparently re­
sulted from minerals added by the fire to a soil of low mineral con­
tent. 

The burned area had more cloudy weather due to .its coastal loca­
tion, but in the open terrain was more directly affected by intermittent 
sunlight and browse plants flourished. There were more of the pre­
ferred species here than in the southern range, where they grew 
precariously in closed canopy habitat. This deduction turned research 
toward the analyzation of the protein content of the preferred browse 
plants in both areas, and it was immediately apparent that Area 2 

I 

fell lower in protein percentages ( Table 2). In comparison, salal 
( Gaultheria shallon) growing in similar habitat in both ranges had a 
protein content in December of about 4 per cent in Area 2 and 5.85 
per cent in Area 1. Alder ( Almts rubra) rarely exceeded 5 per cent 
_in Area 2 in midwinter, but was found to be as high as 8 to 10 per 

TABLE 2. PROTEIN VALUES OF BROWSE PLANTS BY PERCENTAGES 
Steamboat District Area. 2. 

Browse species 
Vine maple 
Salmon berry 
Thimble berry 
Red alder 
Red huckleberry 

Date 
January 4, 1945 
JanuaTy 4, 1945 
January 4, 1945 
January 4, 1945 
Ja.nuary 4, 1945 

Percentage. protein 
3.72 
5.68 
3.44 
6.78 

5.04 
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cent at that time in Area 1. In successive years as the canopies closed 
on burned or cut-over land, the differences were less marked. Vine 
maple (Acer circinatum) taken on the Trask River drainage in the 
Tillamook burn in September 1942, showed an average of 12.83 
protein. Samples taken at the same station in 1945, 6 years after the 
burn, had an average of 9.26 per cent protein in September. Data at 
hand shows this to be a common trend. As canopies and the chemical 
components of recently-burned soils change, they apparently-produce 
less nutritious food. 

Seasonal variation in protein content in preferred deer food is 
marked. The time of the year in which browse plants reach their high­
est nutritional level varies with the species. Thimbleberry is usually 
at its best in midsummer but is a poor. winter food. Salmon berry is 
more nutritious in early fall and persistently holds a higher level in 
winter ( Table 3). Black-tailed deer losses coincided with periods 

TABLE 3. SEASONAL PROTEIN VALUES BY PERCENTAGES1 

Trask River District Area 1 

Browse species 

Vine maple ..................................... . 
Salmon berry ..................................... . 
Thimbleberry .� ................................ . 
Red alder ......................................... . 
Red huckleberry ........................... . 
Red elder .......................... , .............. . 

Jan. April 

3.75 6.55 
6.65 7.20 
4.15 6.52 
9.16 7.85 
6.87 7.05 
7.33 7.00 

July 

8.19 
8.91 

10.44 
12.85 
11.42 
12.85 

Sept. 

9.26 
12.77 

8.85 
12.85 

9.41 
10.71 

•Analysis by J. R. Haag, Nutritional Chemist, Oregon State College. 

Nov. Dec. 

9.38 4.77 
9.98 4.17 
8.07 4.73 

10.60 9.11 
8.44 7.00 
9.74 7.90 

when low protein levels were reached in the browse plants. This oc­
curred earlier in the year when a long period of dull weather persisted 
in the fall. Collections in Area 2 on January 4, 1945, and analyzed 
for protein showed such low percentages that deer whose normal 
feeding time was from 7 to 10 hours daily in midsummer to main­
tain good health, could not have maintained the same body weight 
in January had they fed twice as long each day. Subsequent work 
has indicated that when protein falls below 5 per cent; a dee·r crisis 
is at hand. Forecasts made on this .basis h·ave proved correct, and 
losses on closed canopy areas run particularly high. They did not 
occur in Area 1 where the average protein content remained much 
higher, and parasites were not a factor on burned overland. When 
proteins fell to a critical level in Area 2, deer losses were increased by 
parasitic infestations as they took nourishment greatly · needed by 
deer whose digestion was overtaxed in handling an increased bulk of 
fibrous browse. 

The analysis of browse plants which spring from the ashes of a burn 
as soon as plant growth is possible, shows an exceptionally high nu­
trient content. This continues in a diminishing degree for several 
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TABLE 4. PROTEIN VALUES OF PREFERRED DEER FOODS ON OLD AND 
NEWLY-BURNED AREAS 

Species Date 

Fire weed .................... ; ....... December 2, 
Vine maple .......................... December 2, 
Thiinbleberry ........................ December 2, 
Blackberry ............................ December 2, 
Salmonberry .......................... December 2, 

1945 
1945 
1945 
1945 
1945 

Percentage protein 
burn 6 years old 

9.90 
4.77 
4.73 
7.27 
7.17 

Percentage protein 
burn 3 months old 

12.42 
8.39 

11.60 
14.91 
13.07 

years (Table 4). It is similarly good, though not as high, on newly­
logged areas. The effect of strong sunlight on growing plants is ob­
vious. This high level apparently accounts for the extremely large 
deer whose general health is further insured by the lack of parasites 
on their feeding grounds following a fire. 

These investigations of deer habit and survival clearly define good 
'black-tailed deer habitat as those areas upon which high protein 
browse grows and persists well into winter. Such range is not greatly 
limited in Oregon as logging and seasonal fires, both accidental and 
.slash, relea.-;e vast acreages yearly. That their use is definitely a man­
agement necessity if stability in production is to be maintained for 
blacktails, has been determined in this study. Protein analysis is a 
useful tool in this relati0nship. 

In conclusion, protein analysis has been found to be a valuable aid 
as a wildlife technique on this western range since it determines 
specifically the food values or lack thereof on occupied habitat. The 
problem of management th!)n is to redistribute deer to suitable ground. 
This cannot be done instantly. It can be accomplished by continued 
field attention and the planning of harvests to exert hunter pressure 
where needed and thus forcing deer from poor to good habitat where 
effective regulations can be used. 
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COOPERATIVE WILDLIFE MANAGEMENT IN VIRGINIA 

CECIL F. DELABARRE 

Virginia Polytechnic Institute, Blacksburg, Virginia 

This paper deals with the program resulting from the cooperative 
agreement between the Virginia Commission of Game and Inland 
Fisheries and the U. S. Forest Service, for cooperative wildlife man­
agement on the 1,400,000-acre area embraced in the George Washing­
ton and Thomas Jefferson National Forests. I have essayed to present 
to you some facts and figures about this program because I was an in­
terested observer when it was born, watched it grow for 3 years, then 
was completely out of touch with it for about 4 years, and came back 
to find it a lusty, healthy-growing thing whose progress gave me a 
great deal of satisfaction, and restored my faith in both human na­
ture and Mother Nature. These two forests, the George Washington 
considerably the larger, are located in the western highlands of Vir­
ginia, mainly in the Alleghanies. About one eighth of the George 
Washington, including the 30,000-acre Big Levels Refuge, lies in the 
Blue Ridge, as does a small part of the Jefferson. Most of the Vir­
ginia National Forest land is, however, typically Alleghany in char­
acter. The average elevation is from 2,000 to 3,300 feet, extending 
past 4,500 feet on some of the higher ridges and peaks. Much of this 
Alleghany country is covered with a thick shrubby growth, the char­
acteristic succession resulting from destructive and widespread fires 
in the not-far-removed past. In some sections, however, are a few 
areas where good stands of timber, both hardwoods and white pine, 
still remain. 

For a brief physical description of the Alleghany region in which 
the two Virginia National Forests are principally located, I borrow 
a few paragraphs from Addy (1940), whose study of the ruffed grouse 
was carried on in several sections of the Jefferson National Forest. 

"The typical arrangement .of the Alleghany Mountains (in Vir­
ginia) ... is a series of linear ridges, separated by deep valleys, ex­
tending the length of the State from Tennessee in the southwest to 
Maryland in the northeast .... The Alleghanies are ... composed of 
sandstone and shale, and in some cases limestone. The valleys . . . 
are underlaid with limestone with smaller amounts of shale .... 

"The Alleghany Mountains are capped by the Silurian and Missis­
sippian sandstones, while the slopes are largely of the Devonian and 
Ordovician shales .... Almost all of these sandstone and shale forma­
tions give rise to very poor soils with steep slopes where farming 
cannot be undertaken, and where timber production and grazing are 
the only profitable enterprises. So it is that these western mountains 
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are extensively forested, well down to the valley floors and broken 
only by scattered farms and settlements. 

'' The .Great Valley of Virginia, situated between the Blue Ridge 
Mountains to the southeast and the Alleghany Mountains to the north­
west, extends throughout the State. It is underlaid for the most part 
by the Valley limestone formations: In the southwestern part of the 
State the Mississippian limestone is found. Some sections are under­
laid by the Devonian shale formations. Locally from the northwest 
of the Great Valley, there are minor valleys with the same geology. 
In southwest Virginia, there are other limestone valleys to the north­
west of the Great Valley, which are underlaid by Mississippian lime­
stone.'' 

While these limestone soils are quite fertile and are generally 
cleared for farming, many of the valleys are so narrow, and their 
slopes so steep that they remain uncleared. 

The Virginia National Forests, except for small fractions in the 
Blue Ridge below 1,800 feet elevation, are within the Transition Life 
Zone, with suggestions of the Canadian Zone on the higher ridges, 
where are found spruce and other Canadian life-forms. 

Average rainfall in these forests varies from 35-40 inches annually 
in the northern part of the State, to 40-45 inches annually in the south­
western section. Average annual snowfall in the mountains is 20-30 
inches: 

Addy (1940) comments that "the characteristic proximity of one 
ridge to another in the Alleghany Mountains,' and the great extent of 
the linear ridges with the many coves, ravines, and other hiding places, 
make it possible for (ruffed) grouse populations to be replenished 
readily from the surrounding territory when excessive shooting or 
other factors have reduced the birds. . . . Scrub pine, white pine, and 
pitch pine are common in the Alleghanies, with a dispersion of hem­
locks. Rhododendron and laurel provide well-dispersed, and effective 
cover.'' 

The climax vegetation of the Alleghany area in general is of tlie 
deciduous broad-leaf formation, more specifically of the oak-chestnut 
and oak-chestnut-hickory associations. White pine-hemlock communi­
ties are frequent in the more humid soils and on the cooler slopes. 
Bear oak communities are frequently on old burns or on sheet-eroded 
slopes, on areas wherein soil humus has been destroyed to the extent 
that a conspicuously infertile mineral soil remains_. Bear oak also oc­
curs on infertile shale areas. Extensive shale barrens of marked in­
terest to the plant ecologist occur extensively along the Alleghany 
ridges, especially from Montgomery County northwestward. Through­
out the area are small openings of grassland o_n the sites of abandoned 
clearings. 
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Addy (1940) describes a typical better game area ·of Bland County 
as carrying an abundance of wintergreen ( Gaultheria procumbens), 
arbutus (Epigaea repens), partridge berry (Mitchella repens), smilax 
(Smilax sp.), and grape (Vitis aestivalis); with rhododendron (Rho­
dodendron maximum), laurel (Kalmia latifolia), and small pines 
(Pinus spp.) providing effective cover. Huckleberries ( Gaylussacia 
spp.) and blueberries ( Vaccinum spp.) are abundant; and service 
berry (Amelanchier spp.), cherry birch (Betula lent a), maple leaved 
arrowwood (Viburnum acerifolium), and brack haw (V. prunifolium) 
are common. Buffalo nut (Pyrularia pubera), observed by workers 
at the Virginia Cooperative Wildlife Research Unit1 and by forest 
rangers to be browsed to a marked degree by both white-tail deer and 

· elk, is frequent in many areas of the southwestern Virginia counties.
Buffalo nut seems to be of such importance that the Virginia Unit is
giving it special study.

While at the present there is adequate and satisfactory range in 
most sections for the successful management of white-tail deer and 
wild turkeys, a considerable acreage is still under private ownership 
within the boundaries of the two forests. It is highly _desirable that 
federal ownership within the purchase unit boundaries be consolidat­
ed as soon as possible, since the management program in many sections 
can be seriously handicapped by utilization of these private holdings 
for certain agricultural uses, or by their over-exploitation as forest 
lands. 

It is interesting to note that although the white-tail was shot out, 
perhaps hounded out would be a better term, in all but possibly two of 
the western counties, the black bear was never completely exterminatd 
in the rugged back country of the George Washington Forest in the 
north, and in -Grayson and Washington Counties in the southwest. 
A herd of approximately 200 elk maintains itself on a 60,000-acre 
tract of private land within the Jefferson unit boundaries, but obvi­
ously the range is too limited for their extensive management. 

To indicate the characteristics of the fauna of the region, the 
Ranger's Population Record for the 96,000 acres of National Forest 
in Smyth County is used as Table 1. The Hurricane Branch Closed 
·wildlife Area, to be described later in some detail, is in this county.

Predators other than those noted in Table 1 are principally the 
great-horned owl, .Bubo v. virginianus, and the Cooper's hawk, Accipi-­
ter cooperi. I considered mentioning some of the snakes as nest preda­
tors, but finally decided to make only this reference to them. Two ex-

1The Virginia Commission of Game and Inland Fisheries, Virginia Polytechnic Institute, 
American Wildlife Institute, and U. S. Fish and Wi_ldlife Service, cooperating. 
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TABLE 1. RANGER'S POPULATION RECORD FOR SMYTH COUNTY, HOLSTON 
DISTRICT, JEFFERSON NATIONAL FORE,sT. AREA IN NATIONAL 

FOREST-96,000 ACRES 

Species 

Black bear 

White-tail deer 
Elk 
House cat 
Dog 
Bobcat 
Fox 
Beaver 
1,1:ink 
Cottontail 
Gray squirrel 
Fox squirrel 
Red squirrel 
Woodchuck 
Wild turkey 
Ruffed grouse 
Bobwhite quail 
Muskrat 
Opossum 
Raccoon 
Skunk 
Weasel 
Woodcock 

Estimated 
population 

May 1, 1944 
2 

825 
0 

100 
140 

20 
700 

3 
50 

2,500 
2.000 

200 
300 
700 

15 
2,000 

500 
· o

700 
200 

600 
200 

25 

Population 
objective 

1948 
2 

1,100 
0 

50 
70 
10 

400 
10 
75 

2,500 
4.000 

200 
300 
700 

75 
2,800 

700 
0 

700 
250 
600 
200 

50 

Estimated 
carrying 
capacity 

2 

1,900 
0 

0 
0 

10 
400 
' 

100 
2,500 
8,000 
5,000 

300 
700 
900 

3,500 
1,000 

0 
700 
400 
600 
200 
200 

Remarks 

! 
Range limited because of 

sheep 

I Range too small 
IN one desired 

I
N one desired 

1944 population too high 
Stocked on private land 1944 

tinct predators, whose demise may have to be considered later, were 
the gray wolf, Canis mexicanus, and the panther, Felis couguar. 

The purpose of the foregoing discussion is to indicate generally 
what type of area is administered under the cooperative agreement 
between the U. S. Forest Service and the Virginia Commission of 
Game and Inland Fisheries. I shall attempt now to explain generally 
the terms of the agreement and how they are carried out. 

It was not quite 8 years ago that the Virginia National Forest co­
operative agreement was put into effect. On June 13, 1938 the agree­
ment was signed by representatives of the U. S. Forest Service and of 
the Virginia Commission of Game and Inland Fisheries, having been 
authorized by the Virginia General Assembly earlier in the year. As 
has been noted, the wildlife management area thus provided com­
prises about 1,400,000 acres, in 30 western Virginia counties. Definite 
plans :for developing the area for wildlife were included in the agree­
ment, these plans being based in large measure on the experimental 
work done in the Big Levels Refuge from 1935 to 1938. The manage­
ment and other work on the Big Levels, which included the creating 
of numerous small clearings, predator control, especially of roving 
dogs, increased fire protection, and close patrolling, were accompanied 
by most satisfactory increases in the number of wild turkeys, deer, 
and bobwhite quail on the refuge. 

What I consider was an extraordinarily effective piece of public 
relations work preceded the formulation and signing of the National 
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Forest cooperative agreement. The public was informed of the pro­
posal, and the plan was discussed in dozens of fish and game clubs in 
western Virginia for more than a year before it was definitely formu­
lated and the General Assembly requested to authorize the State Com­
mission to enter into the agreement. At its annual meeting in 1937, the 
Virginia Wildlife Federation adopted the proposal as one of the ob­
jectives of its 4-point program. 

It is probable that many of the fish and game clubs thought that 
they were putting pressure on the Forest Ser:vice and the Game Com­
mission to do something about which these agencies were not over­
enthusiastic, but the -success of the Big Levels Refuge would indicate 
that neither the Forest Service nor the Commission needed much urg­
ing. In fact, one Forest Service officer who is now executive director 
of the Virginia Game Commission, was probably more responsible 
than any other individual for the formulation of the agreement. At 
least he should share the credit with another, Justus Cline of Stuarts 
Draft, Virginia, of whom you have probably heard, and to whom as 
a citizen-conservationist the Big Levels Refuge was dedicated some 
years ago. 

In addition to being preceded by effective ''educational'' work, the 
. proposal for the agreement was carefully thought out. It provided 
for a $1 fee to be charged each sportsman using the cooperative area, 
a special Forest Service stamp being issued by the Commission, and 
the proceeds from stamp sales being used exclusively for the develop­
ment, stocking, and protection of the Cooperative Management area. 
The objectives of the program, as printed in a pamphlet cooperatively 
prepared by the Forest Service and the Commission immediately after 
the plan was finally adopted, were as follows: (1) to maintain suffi­
cient breeding stock of all species so that there will be provided the 
maximum surplus of game animals, fur bearers, birds, and fish for an­
nu,al harvest by sportsmen and trappers, on a sustained-yield basis; 
(2) to increase and stabilize the carrying capacity by improving the
environment by such means as may be found practicable; ( 3) to effect,
in so far as possible, a natural balance of all wild birds and other
animals; ( 4) to maintain animal populations not to exceed the maxi­
mum natural carrying capacity for any one species; ( 5) to effect and
maintain wildlife populations in harmony with all other forest uses;
( 6) to protect and preserve the aesthetic values of wild animals and
birds of both game and nongame species; (7) to control the number of
undesirable species where and when it is necessary to effect good eco­
logical and biological balance.

The first year of the agreement, 1938-39, saw 11,690 sportsmen, 
hunters and fishermen, buy the special National Forest stamp. In 
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1944-45 the number had grown to 19,049. The first 7 years of opera­
tion, to July 1, 1945, brought in $99,975 in stamp sales. Up until July 
1, 1945 these sales had provided $70,677 for development and manage­
ment work on the two forests. .Approximately $34,000 of this was 
allocated to the Jefferson, and a little less than $37,000 to the George 
Washington. 

There are minor differences in the allocation of stamp funds to 
various management activities on the two forests. On the Jefferson, 
expenditures for environmental improvements, mainly clearings, 
plantings, and refuge boundaries, made up 7. 7 per cent. Patrol and 
law enforcement by deputy wildlife managers employed as a part of 
the program took 62 per cent. Fish stocking got 9. 7 per cent; ga)]le 
stocking 3.8 per cent, and education one per cent. Clerk's fees for 
selling the stamps took 12.8 per cent; printing 0.9 per cent; and 
miscellaneous 0.7 per cent. The expenditures from the stamp fund on 
the Jefferson, and those for the George Washington are generally in 
about the same proportion, are not high for environmental improve­
ment or game stocking, only $3,606 and $1,086, respectively. But to 
these accounts Pittman-Robertson funds have contributed about $6,600 
to environmental improvement on the Jefferson, as well as something 
like $25,000 to the restocking program. For example, in 1941-42 there 
were 118 deer stocked in the Jefferson at a cost of $6,014.48. Of this 
amount $751.81 came from the National Forest stamp fund, $751.81 
from the State Game Fund, and $4,510.86 from Pittman-Robertson 
funds. .Approximately 1,430 deer were stocked on the two forests from 
1938 to 1943 inclusive, of which 578 were planted on the Jefferson. 
Financed in the same manner, 448 wild turkeys were released on the 
Jefferson from 1939 to 1944 inclusive. 

On the Jefferson, seven closed wildlife management areas averaging 
about 6,000 acres each, have been established, enclosed with a single 
strand of wire, and plentifully posted with the usual good taste of the 
Forest Service.. These areas are, in effect, refuges on which most of 
the environmental improvement work and stocking has thus far been 
done. The term ''refuge'' was deliberately avoided when these areas 

'were established, since it was anticipated that it might later be expedi­
ent to open them to hunting. Virginians, it was felt, probably regard 
tradition as solemnly as residents of any other state, and those who 
planned the program felt that there might be public opposition to 
opening a "refuge" to hunting, whereas a "closed management area" 
sounds a lot different. 

On all but two of these seven closed areas, resident deputy wildlife 
managers are provided. These men are paid 50c an hour when work­
ing on stamp fund projects, and 48c an hour when working on Pitt-
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man-Robertson environmental improvement projects. They have full­
time work, so that their incomes average about $100 a month. In the 
final analysis, about 70 per cent of their pay comes from the stamp 
fund, about 30 per cent from Pittman-Robertson. l should not won­
der but that these deputy wildlife managers are the most important 
factor in the success of the program. The Forest Service has done an 
extraordinarily good job in selecting men of outstanding qualifica­
tions, interest, enthusiasm, and good sense. The rangers are justifiably 
proud of them and of the work they do. Frankly, I used to think 
that people of the backgrounds of these deputy managers, traditional­
ly individualistic mountaineers, would have to own something if they 
were to be particularly interested in it. Perhaps it is due to conscious 
or unconscious indoctrination by the Forest Service officers; at any 
rate these deputy managers are just as proud of their management 
areas as if they owned them as private preserves. I wish I had the 
time and the words, perhaps I should also have music, to. wax really 
eloquent on this subject. As a substitute, let me quote a few figures 
from the Ranger's 1943 report on the Hurricane Branch Closed Wild­
life Area, a 5,660-acre tract located in Smyth County, Holston Dis­
trict, Jefferson National Forest. 

The Hurricane was designated as a closed area in 1938, when it was 
enclosed by a single strand of No. 9 wire, and marked with signs 
placed about 200 feet apart. A large entrance sign was placed at a 
point where Virginia Highway No. 16 meets a road running through 
the closed area. A deputy wildlife manager's cabin was constructed 
and placed on the area, about 400 yards from a gate on the road en­
tering the refuge. 

The following improvements have been made by the deputy mana­
ger since the area was established : 

1. Approximately 300 clearings have been made, the largest 3 acres
in extent, the smallest about 20 by 20 feet. 

2. Approximafely 400 spruce and white pines have been planted for
screening cover. 

3. Approximately 350 apple trees and 100 cherry trees were located,
pruned, and given annual care. 

4. Approximately 600 grapevines were planted.
5. Approximately 400 viburnum seedlings were· planted.
6. Four acres of skid trails were established as cleared areas.
7. Two acres of small clearings, 3 acres of old clearings, 1 acre of

new larger clearings, and one-half mile of skid trail were planted to 
orchard grass and weeds. 

Hand labor was utilized in making 'these improvements, the deputy 
manager's efforts being supplemented by 1t few man-days of extra 



320 ELEVENTH NORTH AMERICAN WILDLIFE CONFERENCE 

labor each year. The area is constantly patrolled by the deputy man­
ager, who also maintains 'the boundary wire and the signs. 

That the cooperative plan has succeeded in increasing populations 
of desirable species is, I think, demonstrated by the data of Table 1, 
since Smyth County can be considered as fairly representative of the 
entire area. It is admitted that these estimates are only estimates, but 
they are based on careful observation by competent persons. In No­
vember 1945,. a 2-day deer hunting season was opened in six counties 
of the Jefferson, the first time there had ever been a legal deer season 
in that section, since the deer had been exterminated long before there 
were any game laws on the books. The resulting bag was 170 bucks. 
Alil has been noted, 578 deer had been planted on the Jefferson since 
1938. A few, a very few, had been stocked in earlier years, some in 
1929, but in very small numbers and with doubtful results .. In 1945, 
a very conservative estimate of the deer herd in those six counties 
would, in my opinion, be at least 2,500 head. 

I have gone into some detail in discussing the wildlife management 
work on the Jefferson, principally because practically all of this work 
has been done under the terms of the cooperative agreement. Excel­
lent work was done on the George Washington for several years prior 
to 1938, but even there the wildlife program was expanded and re­
vitalized by the cooperative agreement. A planting of 13 deer was 
made by the State in 1926, and from 1933 to 1937 inclusive, 146 addi­
tional deer were stocked on the George Washington. From 1938 to 
1944 inclusive, 794 del;)r were stocked on this forest, under the coop­
'erative agreement, and five additional counties were opened to deer 
hunting. Table 2 indicates the estimated changes in populations of 
some species from 1939 to 1944. 

One interesting variation exists in the management procedures on 
the Jefferson and the George Washington Forests. On the former, 
the deputy managers are employed full-time, and reside on or near the 

TABLE 2. ESTIMATED WILDLIFE CENSUS (PARTIAL STATEMENT) 
GEORGE WASHINGTON NATIONAL FOREST (VIRGINIA ONLY) 

Species 

Black bear ......................................... . 
White-tail deer ................................... . 
Cottontail ............................................. . 
Squirrel ( gray and fox) ................... . 
Turkey ............................................... . 
Ruffed grouse ..................................... . 
Bobwhite ...........................................•.. 
Raccoon •............................................. 
Beaver ............................................... . 

Number hunter days 41.000 
Number trapper days 1,000 

Total 
population 
May, 1944 

600 
7,000 

13,000 
18,000 

3,000 
7,000 
1,200 
3,500 

10 colonies 

trapper 
I Hunter· 

,, !take season 
1943-44 

Total 
population 
May, 1939 

I 
Hunter­
trapper 

take season 
I 1938-39 

I 35 
300 

1.000 
5,000 

200 
700 
500 
280 

500 
2,300 
9,500 

10,000 
1,900 
6,000 
1,500 
2,450 

2 colonies 

30 
220 

1,200 
4,000 

190 
1,000 

450 
800 

I ':Number hunter days 30,000 
Number trapper days 2,000 
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closed management areas, where practically all their environmental 
improvement work is done. On the George Washington, a larger num­
ber of deputy managers is employed part-time, and these operate all 
through the forest, except that a Forest Service employee is resident 
manager of the Big Levels Federal Refuge. As on the Jefferson, work 
plans for the deputy managers are prepared by the Forest Service, 
with the collaboration of the state game wardens and field biologists. 
The wardens and rangers cooperate in training the deputy managers 
on the job. Work done by deputy managers on the George Washing­
ton in the year 1943-44 totalled 13,327 man-hours, and included the 
following: 

161 "Closed Management Area" signs constructed. 
3 Entrance to Closed Area signs constructed. 

462 Closed Area. signs posted. 
77 miles of boundary brushed out and wired. 
57 miles of skid roads planted or reseeded. 

191 small clearings, aggregating about 18 acres, seeded. 
104 acres of old clearings planted or. reseeded. 
28 acres of new clearings seeded. 
17 acres food-bearing shrubs and trees pruned and released. 

158 miles of skid roads cleared and thinned. 
13 acres of old clearings brushed out and restored. 
39 acres of new clearings cleared. 

140 acres of new clearings sprouted. 
37 acres of slashings created. 

744 small clearings, aggregating 84 acres, cleared. 

As has been previously noted, a portion of the stamp funds was 
used for fish stocking, There are about 257 miles of trout stream on 
the Jefferson, and about 500 miles on the George Washington Forest. 
Approximately one fifth of this was stocked by the Forest Service, 
using stamp proceeds for the expense of stocking trout reared at fed­
eral hatcheries. Such stocking amounts to about 48,000 adult rainbow 
and brook trout annually. About 400 miles of the remaining streams 
on the forests are stocked by the State. Experimental stream improve­
ment installations have been made on a few streams, and similar in­
stallations will be made on other streams when funds are available. 

Future plans for the Virginia National Forests call for expansion 
of the present program of environmental improvement, better and 
more extensive law enforcement and stream improvements. It is hoped 

' that ultimately it will be possible to place one full-time resident forest 
and wildlife manager on each 25,000 acres of National Forest land. 
More funds will be needed for this expansion, and I believe that they 
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will be available, because of the high regard which Virginians have 
for the achievements of the Game Commission and the Forest Service 
in their cooperative efforts thus far. The Virginia program has dem­
onstrated that real cooperation between a federal agency -administer­
ing federal lands, and a state agency administering wildlife is not 
only possible but also highly productive of results. 
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DISCUSSION 

CHAIRMAN CRONEMil,LER: Has anyone a question f I guess Mr. DeLaBarre will

have to ask the question and answer it. 
MR. DELABARRE: I want to ask you a question, because in getting some data 

for this paper, Mr. Cross and I went to the Burton Branch area and spent a 
little time with the rangers. There have been. four deer plantings made in that 
section, and in the course of our conversation, the ranger said it seemed peculiar 
to him that all four of those plantings had moved to the west, to the north, and 
to the south, but were reluctant to move to the east, although in two or three 
instances that was better country; it was ,more similar to that in whieh they were 
put, and there were fewer dogs to the east. 

I talked to Charlie Handley about it, and expected Charlie to pooh-pooh, but I 
wonder if anyone has heard of any observations of that type. Here- were only 
four pla11tings, I will admit, that seemed to move. While they were reluctant to 
move eastward, they finally did move somewhat to the east, but only after they 
had moved to a considerable extent in the other directions first. I know in one 
area, at least, where they moved across the valley instead of following the ridge 
to the east, which would have seemed logical, I should have thought. If anyone 
had heard anything of that type, it might be worth advising. Also, I would like 
to know if anyone has had any experience with this buffalo nut. It looks ·like 
that is really a deer browse of very great importance, and I would say it was 

.frequent all through that area. 
CHAIRMAN CRONEMI:r.LER: I can comment a little on that, although I haven't 

the details. In southern California we ran a deer study. We e.aptured a doe in 
the Chaparral Farest in southern California, put a small bell around her neck, in 
a perfectly wild country, with no inhabitants, no dogs, nothing to bother her, and 
for 3 years you could hear that bell at any time, practically, from the point at 
which she was captured. 'She spent her life in not much more than 40 acres, 
mostly in a little cove. If snow got over 6 inches in depth, she moved about a 
quarter of a mile to the south slope. 

The State wanted to move them out, and they moved 11 deer from a similar 
type of cover into this area. Two of them were belled; the remainder were 
branded by paint. An attempt was made thereafter to observe them. None of them 
settled in the area itself. One of them moved 11 miles. Another moved 6 miles 
and took up habitation along the edge of an orange grove. They were damaging 
young citrus trees and had to be killed. On being released, in 2 and 3 days they 
would be 6, 8, and 10 miles away, just moved right out of a tremendous rough 
country, and there was no rhyme or reason to the direction they moved, or the 
places that they were found to have settled in. 

MR. DELABARRE: As far as you know, they moved eastward as well as in other 
directions f 

CHAIRMAN CRoNEMILLER: Yes. These generally moved downhill. 
MR. CHARLES 0. HANDLEY (Virginia): In discussing why these deer moved in 

the direction in which the predators were found-and, incidentally, the dog is our · 
worst predator, I believe, in Virginia for most species-the experience of Mr. 
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DeLaBarre is quite similar to another that I might relate in a mountain and lake 
area of Virginia. Down there the mountains all run to the.southwest and north­
east, and the mountain ridges are wooded, very often the valleys being either 
populated or pasture land. The deer from the mountain and lake area; where 
they could readily move either north or south along the mountain ridges, moved 
to the east. There is a valley there about three miles across that the deer had to 
cross, and I believe that the predator, the dog, was responsible for this moving; 
where the deer would move up and down the mountains, the dog would follow very 
readily, and the deer seemed to think that was no proteetion, but they could come 
to the mountain top there and look across the valley over here three miles and . 
there was a good range, and they would get over there and would look back and 
see where the dogs were, and apparently they just tried to cross for protection 
to throw the dogs off. I don't know of any other reason why they go into the 
regions where the predators are most abundant rather than up and down the 
mountains. 

EFFECTS OF DDT ON WILDLIFE IN A MISSISSIPPI RIVER 
BOTTOM WOODLAND 

LEO K. CoucH 
U. 8. Fish and Wildlife Service, Chicago, Illinois

It ii, disturbing to find DDT (dichloro-diphenyl-trichloroethane) re­
leased for public use long before adequate research has revealed its 
limitations. Its promise as this ultimate Utopia in insecticides seems 
to overlook dangers to other forms of animal life. The effectiveness 
of DDT for _household use in curbing flies, bedbugs, and mosquitoes, 
military uses in controlling lice that spread typhus, and against in­
sects of veterinary importance, has been demonstrated. In agriculture 
and forestry, potential dangers have not been fully appreciated. In 
fact, applications of DDT in the outdoors, whether on marshes, lakes, 
streams, on crop and pasture lands and in forested areas, present a 
serious threat to fish and wildlife species. Only now are we becoming 
aware of the possible misuse of this powerful chemical in the hands of 
the uninformed public. 

This paper covers observations before and after extensive applica­
tions of DDT on forested lands along the Mississippi River from Au­
gust 5 to October 6, 1945. The area administered by the War De­
partment is known as the Savanna Ordnance Depot Proving Grounds, 
located in northeastern Illinois. Assistance of the Army Sixth Service 
Command, Chicago, and military personnel of the Ordnance Depot is 
gratefully acknowledged. Dr. E. M. Searls, entomologist for the Sixth 
Command, rendered personal aid in furnishing personnel, equipment, 
and transportation, making it possible to collect considerable data over 
a wide area. Flyway Biologist, Robert H. Smith, assisted with obser­
vations at the October spraying. 
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Objectives and plans.-While this region along the Mississippi has 
not been classed in a serious malarial zone, the presence of malaria 
carriers among Italian prisoners of war caused Army authorities some 
concern over the possible spread to military and civilian personnel 
working on the post. Experiments were designed to test the airplane 
method of applying DDT for mosquito control. An invitation was 
extended to the U. S. Public Health Service and the Fish and Wildlife 
Service to send observers. Tests were to range from 0.2 to 5 pounds 
of DDT per acre. But recent tests by the Bureau of Entomology and 
Plant Quarantine and military areas had shown lower rates were effec­
tive. Last minute plans were changed to 0.5 pound per acre, and these 
were held uniformly for the August and September sprayings. In 
October, due to weather conditions and changes in plane control, the 
application was far from uniform. 

Objectives were to note by extensive observations the effect of DDT 
on fish and wildlife, including birds, mammals, reptiles, amphibians, 
fish, and crustacea. Populations were noted before and after each 
of three sprayings, and any deaµ or affected individuals .recorded. 

Description of the sprayed areas.-Now that the war is over, a more 
detailed description of the area can be given. The Savanna Ordnance 
Depot is about 12 miles long arid 3 miles wide, including some upland 
consisting of rolling prairie on which the ammunition dump is lo­
cated. These upland area� were not .Sprayed except in the imme­
diate vicinity of headquarters. The sprayed portion can logically be 
divided into three areas, one containing the flood plain of the Mis­
sissippi River below the Bellevue Dam, a large island, and the head­
quarters area, which included the Apple River for a mile above its 
mouth, covering in all about 4,000 acres. The lowland area was com­
posed of mixed old-age hardwoods: chiefly hard maple, ash, elm, birch, 
willow, pin oak, and swamp cottonwood. Since 1918, the entire area 
has been closed to hunting, and it might be said that all wildlife has 
had total protection for 27 years. There is little undergrowth and but 
a few shrubs due to the closed canopy and the seasonal fluctuations in 
the Mississippi pool of several feet. A common interior small pond is 
often in shade, although some are fringed with buttonbush. Most of 
the hardwoods are past their prime, and as a result, the decayed trees 
provide in excess of 10 den trees per acre. This, perhaps, partially ac­
counts for the astonishingly high raccoon population. As the pool 
drawdown is rather sharp throughout the summer, bottomlands are 
covered with new layers of silt, permitting little vegetation. Occa­
sionally where trees have died from excessive floods, young hardwoods 
prevail. Buttonbush and a ground covering of grasses, juncus, asters, 
hibiscus, cardinal flower, and other miscellaneous vegetation grow lux-

,, 
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uriantly. Under the canopy of mature hardwoods, poison ivy persists 
in tangled low thickets. Bordering the large ponds and waterways are 
mixtures of ash, river elm, cottonwood, willows, and tangles of wild 
grape. 

The open water area above the Bellevue Dam near the Illinois shore 
supports several hundred acres of the American lotus (N elumbo pen­
tapetala), a favorite feeding place for waterfowl in October. With 
the exception of a good pin oak mast crop, a few grapes and lotus 
seeds (Yonker nuts), the area did not yield a great deal in seeds, 
nuts, or fruits for late summer and fall use by wildlife. Most of the 
water areas were devoid of pondweeds and other vegetation due to 
the fluctuations in water levels, and without doubt, carp and other 
fish were factors in causing so, much turbidity in interior lakes and 
ponds as to influence aquatic plant growth. 

The ponds in the vicinity of headquarters were more open, and one 
near the entrance highway more nearly repres�nted a prairie pond 
with a good population of amphibians. While most of the spray fell 
on woodlands, a few ponds typical of open marshes gave some indica­
tion of what might happen to marsh fauna. 

Application of DDT by airplane.-On August 8, spraying began 
with a B-25 Mitchell bomber using No. 2 fuel oil as a spreader and 
solvent in a 5 per cent DDT solution and emulsion, at 10 :55 a.m. 
down river from Bellevue Dam. The plane flew at elevations from 
·100 to 200 feet, traveling at 200 miles per hour, and through pipe in
the bomb bay door, released the spray at the rate of 210 gallons per
minute. Tanks in the plane holding 550 gallons were refilled at Truax
Field, Madison, Wisconsin. In the August-September sprayings,
strips were made from 300 to 400 feet wide, depending on the air cur­
rents, and were guided by an Army jeep spaced by Dr. Searls at in­
tervals along the Bellevue Dam and on the highway leading to the
Depot headquarters. This ground control was highly important, as it
permitted little overlapping and a uniform coverage. Checks made
with yellow paper spaced at 50-foot intervals and examination of the
rubber expansion cracks on the concrete highway bore this out. The
October spraying was done entirely by pilot control from the air, and
as a result, several areas were treated 2 and 3 times, while others were
missed. It is uniform coverage at the rate planned that minimizes the
harm to fish and wildlife. Sprayings were approximately at 30-day
intervals.

Method of study.-Populations of birds and mammals were deter­
mined as nearly as a hasty inventory would permit before and after 
each of the sprayings. It was assumed that the lists for August and 
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early September represented the resident bird populations, while the 
October lists were confined to those known to have not been affected 
as yet by migration through the area. Fourteen mosquito · checking 
stations on the sprayed area were made points for estimating the 
fauna poulations and noting of changes following the sprayings. Two 
areas qn the Iowa side of the Mississippi River, which were not treated 
with DDT, were used as check areas. Ten ponds were examined in 
August and October for fish life with the aid of a minnow sweep net 
and relative changes in populations were noted. While entomologists 
from the U. S. Public Health Service, Mr. J. Lyall Clarke and Dr. 
Searls, were present, no attempt was made to check closely on insect 
populations. 

Effect on DDT on animal life-insects.-Within 30 minutes after 
the oil spray fell, insects began to shower down through the forest 
canopy. In general, coverage was effective and while entomologists 
were assigned to note effects on insects, data was correlated to explain 
the presence or absence of bird life. Immediate contr0l of adult mos­
quitoes ·and larvae was noted in the August and September sprayings. 
The drift from adjacent unsprayed areas hastened to repopulate the 
area and numbers were so restored as to make retreatment necessary 
at 30-day intervals. The effect on other insect species was likwise very 
pronounced, and their absence reflected in the absence of insectivorous 
birds. 

Birds.-No dead birds were found which could be traced to mor­
tality by DDT. A fresh, partly-eaten pied-billed grebe was noted· by 
Biologist Smith on a point bordering the slough near the highway, 
but the death pointed to predators. Two normal grebes and a wood 
duck were observed on a slough nearby. 

A nest of catbirds with three young was kept under observation for 
36 hours, but no noticeable effect was apparent. The young left the 
nest as normal birds do and were not again seen. 

Goldfinches nested along the Bellevue Dam, and while not located, 
the adult birds were observed busily carrying insects to the young. 
As this was on the border of the sprayed area, insects were brought 
from the outside. The day following the first spraying, three :fly­
catchers were observed chasing the same lacewing. 

It was apparent that with the sharply reduced insect population, 
some shifting of bird populations would be made. After the first 
spraying, from the third day insect eaters began to desert the sprayed 
area. By September all the insectivorous birds had left the area, with 
the exception of the woodpeckers. Noticeably absent were swallows, 
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:flycatchers, warblers, vireos, redstarts, and thrushes, although these 
birds were in normal numbers off the sprayed area. Particularly no­
ticeable were the swallows feeding above the dam and along the Mis­
sissippi proper. Near Station No. 5, which apparently was missed by 
the October spraying, chickadees and flycatchers were seen. Litt.le 
dependence was placed on October bird populations as migration was 
in progress. One flock of over 100 rough-winged swallows.was seen on 
October 3 flying through the sprayed area, but it was noted that no 
feeding was done. The normal number of fish-eating birds was pres­
ent throughout, including bald eagles, ospreys, egrets, blue and green 
herons. Biologist Smith and I observed about 2,000 wood ducks in 
small flocks fly from the sprayed areas into the lotus beds above the 
Bellevue Dam on October 3. 

Mammals.-As previously noted, the raccoon population was excep­
tionally high in the wooded areas of the Depot, while the crayfish 
were nearly wiped out by DDT. Apparently it caused no raccoon 
mortality, as the sign was as abundant in October as in August. I ob­
served one female and two half-grown young feeding on sick crayfish 
about il :00 a.m., the next day after the first spraying. After 15 min­
utes of observation, when one young had eaten a dozen crayfish, I 
captured it and held it for 10 minutes to note any toxic effects. In 
October it was noted that the raccoons had changed their feeding 
habits. Acorns were-noted in the scats as were bits of mussel shells. 
Along the shore of many ponds, small piles of freshly-cleaned mussel 
shells were common, and it is thought that these were feeding places 
for raccoons. Muskrats likewise eat mussels, but there was little sign 
of these in the Crooked Fork area. 

Other mammals not affected on the area included beavers (three 
colonies), muskrats, gray squirrels, marmots (one seen), cottontails, 
.and swamp rabbit. Thirteen-lined ground squirrels were numerous in 
the headquarters uplands, as were foxes and opossums. One black 
raccoon was seen on October 3. 

Reptiles· and amphibians.-No snakes were seen in the Mississippi 
bottoms, so little information could be obtained from all observers. 
Frogs were abundant in ponds near headquarters and along the high­
wayv Only one· dead frog was examined, while in the same pond 20 
live ones, including one large leopard frog (Rana pipiens), were 
checked. It. was exceedingly difficult to record mortality on frogs as 
each pond had its share of herons, egrets and raccoons that would 
leave nothing which might have died for evidence each day. Turtles 
were numerous in all ponds and channels and no change could be 
noted in populations or recently killed carcasses found. 
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Mollusks.-Fresh-water mussels (Anodonta) were abundant in main 
channels, and from the evidence of feeding by raccoons, no mortality 
was accused by DDT. 

Crustaceans.-DDT proved to be highly toxic to crayfish ( Cam­
barus) at these relatively low rates of application. In August in one 
pond 6 inches deep Mr. Clarke and I observed all the crayfish were 
on their backs 20 hours after the first spraying. The pool still had oil 
coverage on the surface. Three hours later all crayfish ( 30) were dead 
in this pool about 10 by 30 feet in size. 

In October, in checking all sprayed areas, no live crayfish were seen 
in the various pools, and only a few active "chimneys" among thou­
sands of inactive ones. Fresh mounds by the score and 14 live crayfish 
were observed at the Iowa checking stations. 

Fish.-DDT sprayed at less than one-half pound per acre had little 
effect in the "woods" ponds on fish life. At the spillway into the 
pool below the Bellevue Dam several common shiners were observed 
with "D.T.'s," and it is believed the running water carried the oil 
bearing DDT to the fish in a temporary mixing with water. Samples 
of fish populations were taken by a sweep minnow net at various sta­
tions, and no reduction in populations could be noted. 

We located one poacher on the area, who had a set hoop net on the 
order of those used commercially in Reelfoot Lake, Tennessee. About 
500 pounds of healthy carp were in the net, although the DDT had 
only been out for about 48 hours. 

Twenty-four hours after the October spraying, where the pilot had 
made three runs over the same channel west of the headquarters build­
,ing, and, combined with a strong breeze which had drifted the heavy 
oil spray into one shore, some loss of fish life was noted. One 12-pound 
carp, evidently affected by DDT, ran ashore and was placed in a 
small pond for observation along with three toothed herrings (Hisdon
tergisus). The carp recovered in 2 days while the herring succumbed. 
At the same place shiners came ashore, but in a bucket of water dipped 
from along the shore these likewise recovered after 24 hours. Several 
other ''sick'' fish were noted along the shore. One effect of the DDT 
might be said to make fish more readily available to fish eaters. DDT 
m°:st have piled up along this shore at the rate of several pounds per 
acre. 

SUMMARY 

From these tests, with the careful preparation made by the Sixth 
Service Command,. results show that mosquitoes can be readily con­
trolled with 5 per cent DDT in No. 2 fuel oil sprayed by planes at the 
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rate of between 0.2 and 0.5 pounds per acre. At these levels, provided 
the spraying is accomplished by experienced pilots who are familiar 
with the area covered and with favorable climatic conditions, little 
harm will result to fish and wildlife. After August 1, few nests of 
b.irds are occupied. As the Anopheles breeding season in this Upper
Mississippi area normally begins at this time, spraying from August
to October-at 30-day intervals-is relatively safe. If there is agita­
tion for controlling "nuisance" mosquitoes as early as May or June,
then bird nesting populations would be affected through removing the
food supply.

Certain species of fish, notably toothed herring and several species 
of shiners and dace, are killed at rates of 0.5 pounds of DDT per acre 
in agitated waters. In one case, while the quantity was not known, 
fish killed were at an accumulated rate several times that normally 
applied. 

Crayfish are readily killed at 0.5 pounds per acre and this may also 
have an effect on raccoon populations. This knowledge, however, may 
be of practical benefit in· controlling crayfish in the South where they 
cause heavy losses to certain agricultural crops. 

CONCLUSIONS 

Results of the extensive application of DDT by airplane, without 
question show this to be an effective method in controlling mosquitoes. 
The possibilities of uniforni application under proper weather condi­
tions on river bottom forested lands has much to commend it over 
other methods applied from the ground. Relative costs on a private 
operational basis may prove to be the factor limiting the treatment of 
large areas. The possibility of commercial treatment of summer re­
sorts is now a possibility with planes available on government surplus 
property lists. Extensive coverages are in prospect for the future and 
may wipe out segments of our fauna and possibly flora, also. 

While the results herein noted at the rates applied show no losses 
to birds and mammals, the breaking up of food chains through sup­
pression of insects and cold-blooded vertebrates may have serious in­
direct consequences. Little is yet known of the accumulated effects 
traceable to DDT, particularly in bird nesting seasons, or the resulting 
shift of bird and mammal populations. 

Intensive research is needed to answer these questions. The present 
whole-hearted cooperation of biologist, entomologists and public health 
officials, is a healthy sign that technicians are working together in the 
end that a useful chemical may perform benefits for the human race, 
and at the same time preserve those forms of life which we all enjoy 
and cherish. 
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COVER MAPPING FOR FOREST AND WILDLIFE MANAGE­
MENT IN CONNECTICUT 

MILTON C. ARNOLD 

Connecticut Board of Fisheries and Game, Hartf@rd, Connect�cut 

The increasing demand for multiple use in land management stresses 
the need for a more detailed inventory of plant communities and land 
values which will consider not only the overstory species but also the 
shrub and herbaceous species associated with them. In developing an 
effective program of management, it should be kept in mind that for­
estry and wildlife are closely allied and that any operation designed 
to benefit one is certain to affect the other to a greater or lesser degree. 
Considering that the pattern of the vegetation is a basic influence .on 
the abundance and distribution of woodland game, it is of definite 
value to plan forest operations with a view toward providing the most 
desirable wildlife ehvironment. Any map designed to serve as the 
basis for such management should describe in considerable detail the 
location, character, and interrelationship of the different plant com­
munities so that steps may be taken to secure the greatest good for 
both objectives. 

The method of cover mapping described in this report involves the 
preparation of two maps of each area. One to locate, classify, and de­
scribe the overstory, and the other to describe the associatea under­
growth and ground cover. Large areas are divided into compartments 
of 100 to 500 acres, each of which is mapped separately on sheets of a 
convenient size. These sheets are bound in book form, with the over­
story map of each' compartment appearing on the left page and the 
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corresponding map of the undergrowth and ground cover on the right, 
so that the two can be readily compared. Notes of interest to the for­
ester, game technician, and general land manager are taken in each 
cover type and form the basis for the· management plan. 

The forest type map.-The forest types are determined by the 
species composing the actual dominant forest cover and not by the 
basic site factors which may give rise to these types. The overstory 
is divided into stands of uniform character requiring a definite form 
of management. The type classifications are based upon a system 
developed by the Connecticut Department of Forestry which corre­
lates them with Society of American Foresters' cover types. These 
divisions are classed as subcompartments and are numbered consecu­
tively, beginning with number one for each new compartment. All 
forested types are broken down into age classes of 20-year periods, 
with the first age class further subdivided to indicate growth from 
0-10 or from 11-20 years of age, as an aid to management.

Information concerning the type, age, composition, and density of
each stand is shown on the map by formula. The development and 
interpretation of this formula is illustrated by the following examples: 

Subcompartment No. 
Type Age class 

Per .cent of 3 predominant species density 

SH -II-III 

5H - 30 1-M (6) 

Subcompartment No. 1 

Softwood-Hardwood- Mixed ages (21-6 0 years) 

5 0  per cent Hemlock-30 per cent Oak-10 per cent Maple--60 per cent density 

When it is desired to show the occurrence of tree species of special 
value to forest or wildlife, which occur only infrequently throughout 
the overstory or in varying degrees as an understory, the formula can 
be adjusted to indicate their presence ·and abundance. 

3 

MHI+ 

Subcompartment No. 3 

Mixed Hardwood-11-20 years old 

50- 3M -lP+H (8)
H(l)

50 per cent Oak-30 per cent Maple--10 per cent 
Pine + occasional Hemlo!lk-8 0 per cent density 

Understory hemlock-IO per cent density 

The undergrowth-ground-cover map.-Shrub and herbaceous species 
forming the undergrowth and ground cover are an important part of 
the wildlife habitat. Their occurrence as a part of the forest com-
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munity, together with the wildlife which they shelter, exerts a decided 
influence-upon forest culture. The mapping of shrub and herbaceous 
species combined with the overstory map will furnish a fairly complete 
picture of the vegetation on any area surveyed and will demonstrate 
further the distribution and interrelationship of the many cover 
variations. 

The dominant vegetation in each subcompartment is indicated by a 
formula listing the percentages of the three most important species in 
undergrowth and ground cover and estimating the density_ of each 
layer. Where important variations in undergrowth or ground cover 
occur within a subcompartment, the area is further subdivided by a 
special type line and receives a subdivision letter. Thus, lA indi­
cates subdivision A of the subcompartment No. 1. This permits a 
more complete coverage of the plant associations and gives considera­
tion to the many small areas which are of material importance to 
wildlife such as : hedgerows, old orchards, small openings, swales, 
sizable vine tangles, small coniferous groves of dense cover, and similar 
features. All subdivisions receive a descriptive formula as illustrated 
in the following examples. Those too small to permit the use of for­
mula are referred to the descriptive write-ups accompanying each 
cover variation. 

Subcompartment No. - Subdivision (if any) 
Per cent of 3 predominant undergrowth species-density 

Per cent of 3 predominant ground-cover species-density 

Subcompartment No. I-Subdivision.A 

IA 
6V-2Hz-IL (3) 

4f-3Sa-2W (5) 

60 per cent Viburnum, 20 per cent Hazel-IO per cent Laurel-30 per cent 
density 

40 per cent Fern-30 per cent Sarsaparilla-20 per cent Wintergreen-50 per 
cent density 

To .facilitate the location of detail when comparing the map of the 
undergrowth-ground-cover with that of the overstory, the subcompart­
ment lines (overstory type lines) and subcompartment numbers will 
appear on both maps. This will provide a form of grid which will 
make possible the quick location of corresponding points on each map. 

Field method.-1. The field work should be conducted during the 
growing season to permit the most accurate mapping of ground cover. 
A suitable base map of the area to be worked must be obtained, which 
will show the boundaries, roads, and important topographical features. 
It is preferred that large areas be divided into compartments for 
reasons of management and that each compartment be mapped on a 
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Plate A. The map of forest types showing the division into subcompartments and the use of 
symbols in describing the characteristics of each stand. 
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SOFTWOOO·HARDWODD- MIXED AGES (20·40 640-60) 
50%HEMLOCK·30%,0Al<·IO%MAPLE_-60-,.DENSITY 

---­
,,-------

;';' 
/ .31!.. � 

.,,,..-'� 
--

-;':.;---"W>.;:.l<l.!.111''--<;__...,.� .!1!. 
,.... ..... 1tA OOO-SWAMP-40·60YRS.OLD __ ---

// 70% PLE-20%ELM-A$H-70%DENS1TV ::-- - - -

II� � � .)L_.,.,..-
1 ------

/ � �-.., -
I .,,.,,..----

"' 

J .:ll.. I 
sue-COMP. 3 

I I MIXED-HARDWOOO- I0-20YRS. OLD 

/ =/ 
I ,/ 

I 
I 

50%0AK-30-,o MAPLE-IO-,oPINE-SO'loO°tNSITV 

Plate B. A map corresponding to "A" above to show the interpretatioi; of the symbols used. 
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Plate C. A map of undergrowth-ground-cover used as a supplement to the forest type map 
and showing the distribution and abundan�e of shrub and herbaceous species. 

SUB• COMP. I - SUBDIVISION A 
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Plate D. A map corresponding to "C" above to show the interpretation of the symbols used. 



Forest typa 

1. Pine--SAF No. 9, No. 37 .................................. .. 
2. Hemlock-SAF No, 11 ................................ , ........ . 
3. White cedar-SAF No. 90 ................................... . 
4. Tamarack-SAF No. 25 ...................................... .. 
5. Softwood·hardwood-SAF No. 8, No. 48 

6. Mixed·hardwoods-SAF No. 49, No. 50, No. 51, 
No. 52 ................................................................. . 

7. Northern hardwoods-SAF No. 12 ................... . 
8. Oak ridge--SAF No. 36, No. 33 ......................... . 
9. Hardwood swamp-SAF No. 26 ........................ .. 

10. Old Field-SAF No. 7, No. 46 ............................. . 

11. Plantation ............................................................... . 
12. Field ....................................................................... . 
13. Open swamp ........................................................... . 

FOREST TYPE DESCRIPTION 

Map Symbol 

p 
H 
WC 
T 
SH 

MH 

NH 
OR 
HS 
OF 

PL 
F 
OS 

DIIBcription 

over 60 per cent white or pitch pine 
over 60 per cent hemlock 
over 40 per cent white cedar 
over 60 per cent. tamarack 
any combination from 60 per cent softwoods and 40 per cent hardwoods to 

60 per cent hardwoods and 40 per cent softwoods ( except where the 
softwood is white cedar) 

over 60 per cent transition hardwoods (oak, ash, maple, birch) or Connec· 
ticut hardwoods (mixed oaks and hickory) 

over 60 per cent birch, beech, and maple 
over 60 per cent stunted hardwoods occurring on rock ridges 
over 60 per ·cent hardwoods occupying swampland 
abandoned field on which more than 50 per cent of the growth is tern· 

porary and of poor timber species 
stands established by planting 
areas more than 80 per cent clear of trees or shrnbs 
any swampy area more than 80 per cent clear of tree growth 

a 

a 

� 
'ti 
'ti. 
z 
Q 

l,j 

�­
'tj 
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Timber age 

O· 10 yrs. 
11· 20 yrs. 
21· 40 yrs. 
41·· 60 yrs. 

Overstory species 

Aspen .................................. .. 
Apple ................................... . 
Balsain ................................. . 
Cedar, white ...................... .. 
Cedar, red .......................... .. 
Chestnut .............................. .. 
Birch, black ......................... . 
Birch, gray ......................... . 

Birch, white ........................ .. 
Birch, yellow ...................... .. 
Ash ....................................... . 
Hickory ............................... . 
Hemlock .............................. .. 
Blue beech ........................... . 
American beech ................... . 

Cherry, black ...................... .. 
Locust, black ....................... . 
Maple, red ........................... . 
Elm ....................................... . 
Butternut ............................. . 
Ba�swood ............................. . 

Undergrowth species 

Alder, smooth and spotted .. .. 
Alder, black ......................... . 
Azalea ................................... . 
Buttonbush ......................... . 
Blueberry and huckleberry .. 
Bayberry ............................ .. 
Barberry ............................. . 
Bittersweet ........................... . 
Clethra ................................. . 
Chokeberry ........................... . 
Dogwood ............................. . 
Elderberry .......................... .. 
Grape .................................. .. 
Green brier ........................... . 

Hazelnut ............................... . 
Juniper .............................. .. 
Honeysuckle ....................... . 

Ground-cover specie• 

Aster-goldenrod .............. .. 
Blackberry-raspberry ....... . 
Bedstraw ............................. . 
Buckwheat, false climbing .. .. 
Clover ................................... . 
Cinquefoil .......................... .. 
Crnnberry ........................... . 

. Cucumber, wild ................. . 
Dewberry ............................ .. 
Dwarf come! ...................... .. 
Fern ..................................... . 
Flag-iris-cattail .................. .. 
Grass .................................. .. 
Ground nut-hog peanut 
Ground pine-lycopodium ...... 

AGE CLASSES 

Symbol 

I­
I+ 
II 
III 

Timber age 

61· 80 yrs. . ...................... . 
81-100 yrs. . ..................... .. 

101 yrs . ............................... . 
All-aged ............................... . 

SPECIES SYMBOLS 

Symbol 

A 
Ap 
B-
C 
Cr 
D 
Eb 
Eg 
Ep 
Ey 
F 
G 
H 
I 
J 
K 
L 
M 
u 

• V
w 

Symbol 

Al 
Ab 
Az 
Bb 
Bl 
By 
Br 
Bt 
Cl 
Ch 
D 
E 
Gr 
Gb 
Hz 
J 
Hn 

Symbol 

as 
bl 
bd 
bu 
cl 
cq 
er 
cu 
dw 
de 
f 
fl 
gr 
gn 
gp 

Overstory species 

Maple, sugar ....................... . 
Hop·ho: nbeam ..................... . 
Oak, white .......................... .. 
Oak, chestnut .................... .. 
Oak, red ............................ .. 
Oak, scarlet and black ......... . 
Pine, white ......................... . 

Pine, Austrian ................... . 

Pine, jack ........................... . 

Pine, Jap. red .................... .. 
Pine, pitch ........................ .. 
Pine, red ............................. . 

Pine, scotch ....................... . 

Spruce, red ........................ .. 
Spruce, black .................... .. 
Spruce, Norway ................. . 
Spruce, white ...................... .. 
Tamarack ............................. . 
Gum, black ........................ .. 
Tulip .................................. .. 

Undergrowth species 

Hawthorne ........................... . 
Laurel, mt . .......................... .. 
Laurel, sheep ...................... .. 
Nightshade ........................... . 

i��·o:
c
i� :::::::::::::::::::::::::::: 

Poison sumac ..................... . 
Rose .................................... .. 
Sumac ................................ .. 
Spicebush ............................. . 
Shadbush ............................ .. 
Spirea .................................. .. 
Sweet fern ........................... . 
Viburnum ............................. . 
Witch hazel ........................ .. 
Willow ................................ .. 
Woodbine ............................ .. 

Group-cover apeciea 

Hellebore ............................ .. 
Jack in the pulpit ............. . 
Lily of the valley, false ..... . 
Marsh madgold ................... . 
Partridgeberry .................... .. 
Rush ..................................... . 
Sedge ................................... . 
Sarsaparilla ........................ .. 
Skunk cabbage ................... . 
Smartweed .......................... .. 
Sorrel ................................... . 
Strawberry .......................... .. 
Solomon seal ...................... .. 
Wintergreen ......................... . 

Symbol 

IV 
V 
VI 
A 

Symbol 

Ms 
N 
0 
Oc 
Or 
Os 
p 
Pa 
Pj 
Pjr 
Pp 
Pr 
Ps 
s 
Sb 
Sn 
Rw 
T 
y 
z 

Symbol 

Hw 
L 
Ls 
N 
0 
Pi 
Ps 
R 
Su 
Sb 
Sh 
Sp 
Sf 
V 
Wh 
WI 
Wb 

Symbol 

h 
j 
I 
m 
p 
r 
se 
sa 
sk 
sm 
so 
st 
88 
w 
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separate sheet of a convenient size. Compartments up to 500 acres can 
be mapped on a sheet 12 inches by 16 inches using a scale of 1 inch 
to 600 feet. 

2. Strip li�es are run by compass and chain at 500-foot intervals
and at right angles to the major drainage. These strips are numbered 
consecutively from north to south in such a way that there is no du­
plication in strip number on the entire area. 

3. The undergrowth-ground-cover map is drawn in the field and
will show subcompartments outlined by forest type line, undergrowth­
ground-cover subdivisions with descriptive formulae, and topographi­
cal and cultural features. The forest type map can be prepared in the 
office from the field map and from data collected on form sheets. �he 
form sheet used is as follows : 

LITCHFIELD-MORRIS SANCTUARY CONNECTICUT STATE BOARD OF 
FISHERIES AND GAME 

Cover Data 

Forest ------------------------------------------------------ Type and Age -----------------------------------­
Block ----------------------------------------------------- Date -----------------------------------------------------------­
Comp. ------------------------------------------------ Strip ---------------------------------------------­
Sub-Comp. ------------------------------------------------- Distance --------------------------------------------------­
Plot ----------------------------------------------------- Course ----------------------------------

Description of Species 

Percentage Density 

Overstory -------------------------------------------
U nderstory --------------------------.:_ 
Undergrowth -----------------------------------­
Ground-Cover ------------------------------------­
Reproduction ----------------------------------­
Slope and Aspect -------------------------
Silvie Condition _______ • ______ T M D  __________ _ 
Logging Factors --------------------------------

Soil -------------------------------------------------------------­
Origin --------------------------------------------------------
Site Quality ----------------------------------------------

Wildlife Values 

Available Foods S-Scant C--Common A-Abundant

Fruiting Species ------------------------------------------------------------------------------------------------------------­

Budding Species ------------------------------------------------------------------------------------------------------------

Seed Species ------------------------------------------------------------------------------------------------------------­

Leafy Species --------------------------------------------------------------------------------------------------------------­

Browse Species --··---------------------------------------------------------------------------------------------------------

Cover Values P-Poor 

N eating ---------------------­

Brooding ----------------------------­

Molting ----------------------------

F-Fair G-Good

Dru=ing -----------------

Winter ----------------------------------------

Den Trees ------------------------

Remarks and Recommendations 
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4. Each recognized unit of undergrowth and ground cover will be
described on a form sheet recording cover features, wildlife values, 
and recommended treatment. A summary of each compartment will 
be prepared by the mapper using these form sheets as a source of in­
formation for discussing such items as topography, soils, growing 
stock, protective measures, logging facilities, recreational features, 
silvicultural condition, wildlife food and cover, and recommendations 
for ·forest culture, wildlife management, and recreation. 

5. Completed sectioiis of the map are assembled in book form and
bound in a stiff cover. It is advisable to paste them to muslin or simi­
lar material so that they will withstand constant handling. The over­
story map should appear on the left page and the undergrowth­
ground-cover on the right so that the two can be readily compared. 
As a preface, a location map of all compartments surveyed will be 
useful in determining their correct orientation. The distribution of 
overstory types may be clearly shown by coloring the different types 
with an indicative color. 

SUMMARY 

The method of cover mapping described applies to forested areas 
where a detailed knowledge of plant distribution and abundance is a 
requisite to practical forest and wildlife management. Separate maps 
of forest types and the associated undergrowth and ground-cover are 
prepared by sections on sheets of small size so that they may be bound 
in book form. The segregation of the two types of cover data and the 
division into subcompartments based on forest types is intended to 
permit a clearer interpretation of map data and a ready comparison 
of corresponding areas without the use of an overlay or similar 
method. 

The method may be applied to other localities by adjusting the 
forest type classification and species. index to conform to local condi­
tiQns. 
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THE SPORTSMAN'S QUESTIONNAIRE METHOD OF ESTI­
MATING THE GAME KILL IN INDIANA 

WM. B. BARNES 
Indiana Department of Conservation, Indianapolis, Indiana 

One of the prime objectives of the game administrator is to pro­
duce the maximum number of wild game species for the gun, and still 
have a sufficient carry over of brood stock for perpetuating the species. 
The best way to judge the relative success of the open season is tq have 
an annual tabulation or estimate of the wildlife harvest. A knowledge 
of the yearly take of game birds and mammals means the same to 
wildlife management, as the volume of sales does to business. All game 
administrators use some method for determining these trends. The 
sportsman's questionnaire is simply the method used by Indiana for 
estimating the annual take of wildlife, as well as for the collection of 
other pertinent data. 

Many methods have been devised for gathering this information. 
Gordon (1940) analyzed reports received from all but four states and 
one province of Canada regarding the collection of kill statistics. 
Twenty-two of the reporting states and provinces were making at­
tempts to obtain reasonably complete records. Returns from license 
holders varied from 10 to 98 per cent. 

With a few exceptions in the past, game kill figures have generally 
been collected by: ( 1) compulsory license tab report, enforced or 
otherwise, mailed directly to the central office of the administering 
agency, (2) collection of data by license issuing agents, and (3) vari­
ous field checks and estimates made by conservation officers and other 
officials. It is evident that returns will vary greatly, especially when 
considering the last mentioned method. Accuracy and reliability are 
generally in proportion to the effort exerted by the individual state. 
Pennsylvania (Slaybaugh, 1944), with an enforced fine for violation, 
has been able to obtain a return of 93 per cent or over. The tabula­
tion of this entire return represents the most comprehensive form of 
kill data. Regardless of the system of collection, criteria that should 
be considered are reliability, attitude of the sportsman regarding the 
report, time necessary for compilation, and cost. 

In 1940, the sportsman's questionnaire (Figure 1) was initiated by 
the Indiana Division of Fish and Game through its Pittman-Robert­
son Wildlife Research Project 2-R. In principle, the method is based 
upon reports from a random sample of the holders of the resident 
hunting, fishing, and trapping license and the free permit issued to 
war veterans. 
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101-U11-1M1 Fir:urc 
Slate or Indiana 

DEPARTMENT OF CONSERVATION 
DIVISION OF FISH AND GAME 

SPORTSMAN'S QUESTIONNAIRE 

WE NEED YOUR HELP. You are one of a small group of license holders selected to help the Division of P'ish 
and Game secure information on the annual kill and the present status of wildlife in Indiana. 
If you will take a few minutes of your time now to fill out and mail this questionnaire we will greatly appreciate 
this cooperation. Please answer the few questions listed below regarding your hunting, fishing and trappi� ac­
tivities during the past open season. 
The hunti� and trapping information should include the game birds, game animals, and fur·bearers taken durin1 
the period from the opening of the squirrel season to the close of the trapping season on January 15, 1946. Rerrt 
your kill only, and not the kill by your party. Your name has been selected for reporting, so do not pass this orm 
to another person. 
IN ORDER TO OBTAIN AN AVERAGE IT IS JUST AS IMPORTANT THAT WE HEAR FROM PERSONS WHO 
HA VE NOT KILLED OR CAUGHT ANYTHING AS FROM THE MORE SUCCESSFUL SPORTSMEN. 
The questionnaire should be returned in the enclosed, self-addressed envelope. No postage stamp Is necessary. 

Did you 111h during the past open season? _____ (rea or no) 
Did you hunt during the past open season? (yea or no)· 
Did you trap during the paat open lleaSOD? (yea or no) 

Qi' YOU ARE
0
A FISHERMAN AND DO NOT BUNT OR TRAP-JUST ANSWER THE ABOVE 

QUESTIONS AND MAIL THIS QUESTIONNAIRE 

BUNTER'S KILL 

N .......... --
.......... 
-.... 

Poz -�-

On7 llqalrnL 
_, 

Quall 
-

Bua.publclp 

---

-

Woodcoet 

lledl'oa 
ClftJFoz 
m =r,.�-'- willa GU.I' s-r-.. repeat )'(Nf 

NIGHT BUNTER'S CATCB 

N ..... ,.,.., ...... 
..... ... """" 

nlaht. hu.ted 

Raccoon 

Opouum 

Skunk 

Mink 

Others 
(give name) 

(U � Dilrbt huated ID putu:nhlp. ftlMJl't OIIIJ 
,ov ...... ol fun peJW.) 

How many times did. you go Fox 
Chasing for sport only, with no In• 
tentlon of kilJiilg the fox!_. --­
What percentage of your furs, 
taken by hunting and trapping, did 
you sell or ship out of the State? 
---% 
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TBANXS FOR YOUR COOPERATION 
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This random sample involves a report form mailed to approxi­
mately one out of every 25 persons holding either a paid license or a 
free permit. The number of names necessary from each county is 
given to the local conservation officer at the end of the calendar year. 
He then contacts the county clerk, who issues these licenses, and selects 
the first name out of each stub book of 25 and the first and last names 
out of each stub book of 50 paid licenses sold in each county. Names 
of free permit holders are selected from the state file in the central 
office in Indianapolis. 

The night hunting and trapping seasons close on January 15. 
Each year we endeavor to have the bulk of our questionnaires mailed 
within 2 weeks after this closing date. In 1944, a total of 15,121 were 
mailed, third class, to a cross-section of paid license holders and 1,630 
to free permittees. A postage paid envelope was enclosed, and four 
cents postage was paid for each of the 6,116 returns. Of this number, 
72 or 1.2 per cent were unrecordable. 

No questionnaires are sent to farmers hunting on their own prop­
erty or to nonresident license holders. The questionnaire is made as 
simple as possible, with special emphasis being given to the object of 
the survey and the method to be used in reporting. A psychological 
approach is used in the first introducto;ry sentence "WE NEED 
YOUR HELP." The entire sample is based on voluntary returns 
which vary from 35 to 50 per cent. It is interesting to note that paid 
license ·holders generally give a voluntary return of about 35 per cent, 
while the returns from free permit holders range from 45 to 50 per 
cent. 

There has always been an uncertainty regarding the prop_ortionate 
kill by the license holders who do not return their questionnaires. 

·In 1944, the group, plus the unrecordable returns, represented 10,717
or 64 per cent of the total random sample of 16,751. After this non- \ reporting group had been given from 6 to 8 weeks to answer, a second
questionnaire was mailed, first class, to a random selection of 400 paid
license holders and 50 free permittees who had not returned the ques­
tionnaire. The names of those not answering the "follow-up" ques-
tionnaire were given to the conservation officers for contact and in­
vestigation.

The significant result of the "follow-up" questionnaire was the
larger number of license holders not using their licenses. As many of
these persons were in the armed services or important defense work, it
is natural to assume that they would not submit proportionate volun­
tary returns. The mailing of the second questionnaire, first class, and
personal investigation by the conservation officers covered a higher
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percentage of this transient group. It is interesting to note in the 
original returns that the nonuse group involved only 5.9 per cent of 
the paid license holders, as compared with 16.4 per cent of the free 
permit holders. This made a total of 434, or 7.2 per cent of the origi­
nal 6,034 returns, that reported no use of their license while 54, or 
14.4 per cent of the 374 complete "follow-up" questionnaire returns, 
were listed as not using their licenses. Using a weighted average, the 
deduction for nonuse of licenses is obtained by using the following­
formula: 

Xa + Yb 

s 

=c 

X = Total recordable questionnaires received from original questionnaire 
a = Percentage of original questionnaires showing no use of license 
Y = Total questionnaires not returned 
b = Percentage of "follow-up" questionnaires showing no use of license 
S = Total random sample 
c = Percentage of license holders not using license 

Or 

6,034 X 0.072 + 10,717 X .144 

6,034 + 10,717 

434 + 1,543 1,977 
= -- = 11.8 not using 

16,751 16,751 license 

This" follow-up" questionnaire has been used for 2 years. For pur­
poses of comparison the license use and hunting success for the more 
important species, as computed for the first mailing and second or 
"follow-up" questionnaire groups, are shown in Table 1. With non­
use deducted from both groups it will be noted that the averages are 
comparatively close. 

Reporting license holders (which term shall be interpreted as in­
cluding both the paid license holders and free permittees) are placed 
in seven different sporting classes: hunting only, :fishing only, trap­
ping only, hunting and fishing, hunting and trapping, fishing and 
trapping, and hunting, fishing and trapping. Deducting nonuse, near­
ly one half of these persons in 1944 participated in only one of the 
three major sports. The percentage of persons participating in one 
sport only has progressively increased since 1940, probably a reflection 
of less time for indulging in recreation. During the war period, :fish­
ing only has always surpassed hunting only, reaching a high in 1943. 
In considering the three major sports by using combinations of the 
different sportsmen classes, the present trend shows that about 7 per 
cent of the participating license holders trap, 72 per cent hunt, and 
77 per cent fish. 

Other than obtaining the different percentages of persons who par­
ticipate in fishing the rest of the questionnaire involves hunting and 



TABLE 1. COMPARISON OF LICENSE USE AND HUNTING SUCCESS BY PARTICIPATING ,LICENSE HOLDERS IN FIRST 
MAILING AND SECOND MAILING GROUPS, 1943.44 

1:'ercentage hunting only ..................................................................... . 
Percentage fishing only .............•................................................•........... 
Percentage trapping only ..................................................................... . 
Hun'ting and fishing ............................................................................. . 
Hunting and trapping ............. � ............................................. ,,u,,, ••••...• 

il��W!g.
a

fi�hi
t
�::

p

��� i��;;i;;g··::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
Percentage of participating license holders who hunt squirrel.. ....... . 
Average kill per hunter per season ..................................................... . 
Pe-c·entage of participating •license holders who hunt rabbit .......... .. 
Average kill per hunter per searnn ....................................................... . 
Percentage of particpating license holders who hunt quail. .............. . 
Average kill per hunter per season ................................................... . 
Percentage of participating license holders wilo hunt pheasant ....... . 
Average kill per hunter per season ................................................... . 
Number of participating license holders ............................................. . 

1943 
First Second 

mailing 1llailing 

18.6 
29.7 

0.4 
43.3 

1.8 
0.3 
5.9 

41.7 
11.2 
58.4 
11.4 
28.9 
1.2.3 
24.0 

1.1 
5,640 

25.3 
23.5 

0.7 
43.H 

0.4 
0.0 
6.3 

41.8 
10.9 
63.2 
14.9 
31.2 
12.6 
22.1 

1.1
285

1944 
First Serond 

mailing mailing 

21.1 
27.7 

0.1 
43.8 

1.3 
0.3 
5.7 

44.4 
10.4 
60.5 
11.2 
29.0 
10.4 
23.3 

1.1 
5,600 

22.2 
28.7 

0.6 
41.3 

1.3 
0.3 
5.6 

40.3 
8.4 

58.1
11.8 
18.4 

9.0 
21.3 

1.1 
320 

2-year average 
First Second 

mailing mailing 

19.8 
28.7 

0.3· 
43.6 

1.5 
0.3 
5.8 

43.1 
10.8 
59.5 
11.3 
29.0 
11.3 
23.7 

1.1 
11,240 

23.6 
26.3 

0.7 
42.5 

0.8 
0.2 
5.9 

41.0 
9.6

60.5 
13.4 
24.5 
11.2 
21.7 

1.1 
605 

w. 
>-3 
0 

z 
z 

t,,J 
>-3 
::!l 
g 

� 
�
w. 
� 
� 

i 
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� 
t,,J 

� 
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trapping. For all types of day hunting, information is requested re­
garding the number of times each species is hunted and the total kill. 
Night hunting covers the number of night hunting efforts and the 
total catch of the various species. Trapping data consist of the num­
ber of days traps set for each species and the total season's catch. 
This information is presented in five major divisions comprising up­
land game, fox hunting and chasing, migratory birds, night hunting, 
and trapping. The state is divided into six general districts in accord­
ance with farming practices and zoogeographic features. A separate 
table is prepared for each species of animal and data are compiled 
on a district and state basis. 

Small upland game provides hunting sport for the greatest number , 
of Indiana hunters. Squirrel, rabbit, and quail have state-wide dis­
tribution, while ring-necked pheasant and Hungarian partridge are 
localized principally in the northern part of the state. The aggregate 
kill of these upland game species will annually average over five mil­
lion pieces of game. 

In order to present the method of calculating the various statistics 
-in such a manner that this paper will not be construed as eligible for
presentation 1;tt a meeting of mathematicians, the method will be ex­
plained without the use of formulae and in as simple a manner as
possible. In short, the entire tabulation is built around the average
hunting efforts per hunter per season and the average kill per hunter
per season.

The bobwhite quail is our most. important game bird and our cal­
culations for the 1944 harvest are as follows:

Total license holders____________________________________________________________________ 394,470
Total not using license (394,470 X 11.8 per cent)---------------- 46,547
Total participating license holders ------------------------------------------- 347,923 
Fraction of participating license holders who hunt quaiL___ 0.284 
Total quail hunters (347,923 X 0.284) :---------"------------------------- 98,810 
Average kill of quail per hunter per season ________________________ ,___ 10.3 
Calculated total kill of quail (98,810 X 10.3) ________________________ l,017,743 

In the above tabulation the 28.4 per cent of participating license 
holders who hunt quail is determined by dividing the. total quail 
hunters reporting by the total participating license holders reporting. 
The average kill .of quail per season is determined by dividing the 
total reported kill of quail by the toal quail hunters reporting. 

Other information of significant importance is the average.kill per 
hunting effort. This is determined by dividing the total reported kill 
of quail by the total number of times quail were hunted. It is believed 
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that the number of times each species is hunted is the most convenient 
term for measuring the activities of hunters in the field. If the infor­
mation were requested on an hourly basis many of the hunters, espe­
cially the more active ones, would not go to the trouble of even turn­
ing in a report. Reporting on a day basis is open to much confusion 
on what constitutes a day. The same objection can be given to the 
term "times" which may mean one-half hour or a full day. GPrdon, 
Jr. (1941) found the number of trips taken in pursuit of big game in 
Michigan to almost always be identical with the number of days spent 
hunting such game. Recording was done on a basis of 8 hours per day. 
He found that the vast majority of small game hunters spent perhaps 
6 hours maximum, but hunting efforts usually consisted of a num­
ber of short trips of 1 to 2 hours. Small game hunting statistics col­
lected in Indiana are quite similar. No matter what the term, the 
interpretation by a large number of hunters over a period of 5 years 
should tend to level off when using the data for annual comparisons. 
Annual statistics collected on a state-wide basis during the past five 
open hunting seasons are presented for certain species in Figure 2. 
A glance at such a chart will show the game administrator upward or 
downward trends in the population of each important game species. 
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We place more importance on the average kill per hunting effort than 
on any other data. Dm:ing the war period, the number of hunters in 
the field has fluctuated considerably, as well as the total number of 
hunting efforts. The average kill per hunting effort is more stable 
and gives a better picture of the wildlife situation. 

Hunting preferences by species, have been determined by dividing 
the total hunting efforts made for each species by the total hunting 
efforts for all species. This method has its disadvantages as a hunter 
preferring to hunt quail might show in one hunting effort a kill of 
quail, pheasants, Hungarian partridges, and rabbits. It is necessary, 
however, to give each bird or mammal an equal tabulation rating. It 
appears that in considering the total hunting efforts exerted in the 
state that this sport hit the bottom in 1943. In 1944 there was an in­
crease of 5 per cent in the total hunting efforts, as well as an increase 
of nearly 20,000 in the sale of paid licenses and distribution of free 
permits. 

There are many other refinements and calculations too numerous to 
cover in this paper (Barnes, 1945). Each year some improvement 
has been added to our questionnaire form. 

The cost of collecting kill statistics must always be considered. Ex­
penditures per 1,000 questionnaires are as follows: 

Printing questionnaires, envelopes, etc. ---------------------------------------­
Machine folding of questionnaires -----------------------------------------------­
Mailing (1,000 @ 1% cents) -------------------------------------------------------­
Return postage ( 365 @ 4 cents) ---------------------------------------------------­
. Addressing envelopes ( 12 hours @ 7 5 cents) ---------------------------­
Stuffing and mailing ( 5 hours @ 60 cents) ---------------- ---- ---------­
Opening and filing returns by counties and districts (10 hours 

@ 7 5 cents) ----------------------------------------------------------------------------------
Com piling questionnaires (24 hours @ 75 cents) __________ , __________ _ 

$ 6.90 
1.00 

15.00 
14.60 
9.00 
3.00 

7.50 
18.00 

Total cost ----------------------------------------------------------------------------------------------$7 5. 00 

The itemization of costs does not include expenditures for '' follow­
up'' questionnaires. The time and travel expenses of conservation 
officers in obtaining the original mailing lists and contact of persons 
not answering their "follow-up" questionnaires is also excluded. 
These field men are paid on a monthly basis with a standard expense 
allowance and this work can be considered as a routine activity. A 
clerk brings all statistical data up to the actual total recorded hunt­
ing efforts and kill for districts and state. The remaining calculations 
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and preparation of tables are carried out by the writer as a Pittman­
Robertson activity and costs are not included. 

In summary, the sportsman's questionnaire is a rather convenient 
method for collecting kill statistics, especially for states having limited 
funds. Like polls of popular opinion, it is based on a scientific selec­
tion of the sportsmen. Disadvantages are: the statistics are an esti­
mate rather than the actual kill; reliability decreases with smaller 
samples, thus the average estimate of the woodcock kill is less reliable 
than the rabbit kill because of the small return from woodcock hunt­
ers. Advantages are: minimal costs, the gathering of information on a 
voluntary rather than a compulsory basis, less nuisance to the sports­
men, ease of compilation of small sample, and rapidity of method 
with final results available within 6 months or less after close of the 
hunting season. 
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DISCUSSION 

CHAIRMAN DAMBACH: I think the material Mr. Barnes has presented has given 
us food ·for thought, particularly in view of the fact that some states have dis­
continued their methods of game kill and have come up with another method of 
approach to this same problem and one certainly which is deserving of discussion. 
Do ·you have any questions about this paped 

MR. BILL T. CRAWFORD (Missouri): I would like to ask one question. It is a 
ftmdamental question but I realize the necessity for getting harvest figures. Are 
these figures basic in any management or protection work that you are carrying 
on in the state� Can you change your seasons and so forth on this type of in­
formation 1

MR. BARNES: You can surely see with this pheasant kill going down and with 
the data for each year, there should be food for· thought for doing something 
about the pheasants, and if you notice these trends with our different species, if 
it were really carried out to that extent, you could faitly well manage each species 
because this average kill per hunting effort to me is very important. It means 
whether the hunter has had success or not and, incidentally, these trends have 
also been more or less verified by reports from hunters in the field concerning the 
relative success of the hunting season each year. 

CHAIRMAN DAMBACH: Any further questions1 
VICE-CHAIRMAN LEEDY: Mr. Barnes, have you any figures which would repre­

sent the percentage of fur sent out of the State of Indiana by the trappers and 
hunters who take the pelts 1 

MR. BARNES: Yes, we do that as a question which is included in our sportsman's 
questionnaire. We have found on a 5-year average that 17 per cent of the pelts 
taken are sold out of the state. 
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VIQEl-CHAmMAN LEEDY: Does that vary much from one year to the nexU 
MR. BARNES: It has varied some from 12 up to 22 per cent. I don't think it 

has actually varied that much. Possibly it may be this small sample and wit.h a 
5-year average, of course, it would tend to level out and I believe in 3 of the 5
years, it has been 17 per cent. 

QUESTION: Continuing that thought, how complete is the coverage of your local 
fur buyer! 

MR. BARNES:. We do not cover our local fur buyers at all. We simply rely on 
the returns from trappers reporting on this form. 

QUESTION: What I meant was this: How completely-how easy-is it for the 
average farm boy to sell his fur to a fur buyer in Indiana! 

MR. BARNES: I would think that with the average farm boy in Indiana there 
would be some tendency to sell probably to Sears-Roebuck with whom they deal 
considerably. As to the exact percentage or the trend, I do not have those figures. 

QUESTION: Do you license the fur buyers in Indiana f 
MR. BARNES: Yes, our fur buyers are licensed. 
QUESTION: Do they have to make a report f 
MR. BARNES: yes. 
QUESTION: Is there any portion of your hunting population that is not required 

to have either a license or this permit that you speak oH 
MR. BARNES: Yes, farmers hunting on their own land. We have no figures at 

all to substantiate what they kill. 
QUESTION: y OU don't cover that' 
MR. BARNES: It would be only the farmers who buy a license and who hunt on 

other property. Incidentally:, in 1940, we took a cross section of the various 
occupations of our license holders. We found that about 16 per cent of our 
license holders were farmers. By comparing that with the census figures for 
1930, we found that 17 per cent were farmers, so we were that close in our ques­
tionnaire--16 per cent as compared with 17, as published in the census figures. 

MR. HAROLD PILLSBURY (New Hampshire): You have relatively large figures. 
Did you make any effort to see what the minimum figures that you had to have 
for tl,:ie size of the _sample-in other words, before you could have a reliable 
percentage showing the trends f 

MR. BARNES: We started that in 1940 with a total of 8,000 questionnaires sent 
out. The next year we increased it to 16,000. This last year in 1945, which I 
have not included, we have increased it to approximately 26,000. 

MR. PILLSBURY: You did not feel, then, that the smaller numbers the first 
years were giving you a true average, a true trend 1

MR. BARNES: we did not. 
MR. PILLSBURY: That would be a problem in the smaller states such as ours. 

We would have to know somewhere near what we could look forward to in tak­
ing samples. That would be an important question to us. 

MR. BARNES: In other words, this sample covers about 1.5 per cent · of the 
license holders. 
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CENSUSING A DEER HERD BY SAMPLING METHODS 

F. P. CRONEMILLER AND G. A. FISCHER 

U. S. Forest Service, San Francisco, California 

As far back as the time when aboriginal man learned to count by 
tallying things on the fingers of one hand, he has probably been count­
ing big game animals. As a science, the determination of wild animal 
populations has gotten little beyond the point where we can count up 
to multiples of the fingers on both hands. This is said with apologies 
to some workers who have made an important start in the use of 
sampling methods. 

Economic biology and game management require some accuracy in 
estimating wildlife populations and more in evaluating trends. Ap­
parently the answer lies in the development of sampling methods 
which would consist of an accurate appraisal of population intensity 
on a small area which would be applied to a larger area of similar 
character. 

For some years the writers have -considered the possibility of using 
some such method for determining deer populations by periods on the 
winter range of the interstate deer herd which summers in Oregon 
to a large extent on the Fremont National- Forest and winters on the 
Modoc National Forest in northern California. An irruption of this 
herd started some time prior to 1935 when it was first recognized. A 
heavy population of deer resulted and throughout the winter range 
the important browse plants have been severely damaged or are now 
dead. 

In an attempt. to secure an accurate appraisal of the problem which 
would portray the condition of the vegetation and the deer population 
and its trend, studies were started in 1937. Because the deer were 
more or less in continuous movement over their winter range a satis­
factory census method was not developed until 1943. The method 
finally developed which parallels that of Erickson's (1940) is herein 
discussed. 

The winter range comprises an area of approximately 400,000 acres. 
The topography, broadly speaking, is flat but in detail is gently un­
dulating with a few hills and ridges giving accent to the landscape . 

. The cover types include: ( 1) open Ponderosa pine types with an 
understory of bitterbrush (Purshia tridentata) and pine reproduction 
of varying density; (2) browse types with bitterbrush predominating, 
and (3) open juniper-sage ty"pes with limited amounts of bitterbrush. 
All types contain a fair amount of bunch grasses, annual grasses, and 
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other herbs. The use of the types by deer is to a considerable extent 
in the above order as the winter weather becomes more severe. 

The favored forage species throughout the winter included bitter­
brush ,a few low shrubs, and various herbs. Juniper is normally light­
ly used but is an important emergency feed when deep snow makes 
herbs and low shrubs unavailable. 

In the pine type nearly all deer could be sighted up to a distance 
of 100 yards and more, and to a distance of 300 to 500 yards in other 
types. The species concerned, Rocky Mountain mule deer ( Odocoileus

hemionus hemonius) probably lends itself better· to census work than 
other species and races, at least in winter. From the onset of the rut 
in early November until it approaches its summer range the following 
spring it is generally in open cover types, is found mostly in groups, 
and being then more or less active during the daylight hours, is easily 
sighted, one or more of a group usually standing or in movement. 

Since the area involved was extremely large an extensive census 
method was required. The deer were more or less in movement 
throughout the winter period, being forced from certain areas as snow 
accumulated, and voluntarily seeking others as certain foods became 
available and as dietary requirements seemed to change. Therefore, a 
single count of the whole herd had to be made within a short period, 
in order to avoid duplicating or missing a part of the herd. Repeated 
censusing by localities appeared to be required for determining migra­
tions. Little of the movement of the herd from place to place was 
clearly evident at one time. Definite trails were seldom made. fn­
stead the bulk of the movement was in the nature of an imperceptible 
drift, typically of 10 to 20 miles a month, with periods of 2 to 4 
weeks of perhaps no movement, depending on weather conditions. 
Lightly-used roads and trails provided fairly good random coverage 
of the area. These were designated as sampling strips and termini 
were located where there was a change in vegetation type, at road 
junctions and so forth (Figure 1). Cars were used on the roads when 
passable. Elsewhere and otherwise saddle horses were used. 

For each strip an estimate was made of the area visible in which 
deer would be counted. This was rechecked repeatedly on the basis 
of the sight distance at which deer were observed. Deer occasionally 
seen beyond the designated limit of a strip were not enumerated. 
The strip counts were converted into deer per square mile and this 
figure was applied to the area of the unit to which the strip applied. 
From this total the number of deer by types and localities was deter­
mined for the time of the count. 

In order to keep track of deer movements and to determine total use 
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Figure 1 

'11'1r.TEFIFIANG(OFTHEiNTEkSTtH(OEEll>1(llO 

--IOUN()•AT�SUAvET••t• 

--- CAc•FOR!< ... -""'-GO>OSUTEU•£ 

--"""-°""' 

----- S,,MPLONG ST•!I' 

--- .. [ST£ .... 80UHD,&AYHA\OIC •[A1Ac 
G�Hl,tAr UH�£ HI I 

by deer of each area and type, the work was repeated at intervals of 
10 days to 2 weeks. Figure 2 shows the area used and the concentra­
tion areas during the period. Only occasional counts· were made in 
areas not yet occupied by deer. The total number of strip counts 
for the 49 sampling strips was 376. In addition, 44 side trips were 
made for exploration or to check with conditions found on strips or 
to study abrupt migrations. Due to inclement weather, unforeseen 
circumstances, or excessive travel required to make certain counts, 
figures were secured for only 80 per cent of the strip counts planned. 
These blanks were filled in, either by mathematical interpolation from 
a previous and a later count or by an estimate based upon in­
formation as to relative numbers of deer on adjoining units at the 
time. 

Normally the men worked in pairs, one driving the -car and the 
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other ''spotting'' and recording. Vlhen deer were sighted, the car 
was stopped or driven to a vantage point and with the aid of binocu­
lars both men working together counted and classified the deer as to 
does, fawns, and bucks. The latter by antler point classes when possi­
ble. Unclassified deer and unclassified bucks were recorded separately. -

The work of two men for 10 days was required for each complete 
count. Thirteen such counts were made in the winter of 1943-44. The 
findings that season indicated that one count after all of the deer had 
reached the winter range (about mid-December) was adequate to 
indicate trends and appraise the results of the management applied. 
One o.punt per month, November to .April in later years, gave satis­
factory information .on numbers, movements, and total use by areas. 

The test of such a sampling method may be expressed in relation-
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ships of repeated samples. Ocular examination of the data shows 
what we thought was a remarkable consistency. The computed popula­
tions for nine counts between December 10 and l',farch 20 when all of 
the deer were within the area sampled were 19,916, 22,719, 19,833, 
21,935, 19,731, 20,575, 20,502, 19,802, and 20,637 deer. These figures 
vary from 95 per cent to 110 per cent of an arithmetical mean. The 
data indicates a loss of perhaps 2,000 animals during the period whieh, 
if applied to the averag·e indicated size of the herd, would keep the 
derivation within a still narro\ver range. 

This consistency seems to show that we have developed a sound 
base. Certainly it is at least an adequate ·base from which to deter­
mine trends. There is need now for determining the relationship be­
tween these estimates and the true size of the herd. The method to 
this point presupposes that all deer were seen and recorded within 
certain limits of observation on each strip. Observers of wildlife have 
frequently noted certain species being more in evidence in the morn­
ings and evenings. However, much of feeding is done during day­
light hours in winter; in addition, their activities shift to areas of 
more open cover and a part of their wildness disappears. A ca.sual 
study of the relation of time of day to the size of counts showed an 
average of 61 animals between sunrise and 10 :30 a.m. (standard 
time), 60 animals between 10 :30 a.m. and noon, 4:5 animals between 
noon and 2 :30 p.m., 32 animals between 2 :30 p.m. and 4 :30 p.m., 39 
animals between 4 :30 p.m. and 6 :30 p.m., and 69 animals between 
6 :30 and dusk. In the open brush and pine types, counts were fairly · 
consistent throughout the day. 

The relationship of weather to the effectiveness of the counts in 
this area appeared to be of less importance than time of day. 

· A comparison of the effectiveness of counts by automobile versus
those made on horsebllck and afoot definitely favored the automobile. 
This is due to the fact that a deer's senses of smell and hearing -are 
quite keen and they have sufficient time to escape from the vision of 
an observer on horseback, which they seldom seemed to do from a car. 
Their sense of smell is particularly effective in warning of the ap­
proach of enemies from the windward. It was found particularly de­
sirable to avoid down-wind counts when. on foot or horseback. 

It is believed the method has many possibilities as a winter census 
method on ranges that have areas of uniform topography of con­
siderable size and with uniform cover types. Since the first essential 
in applying the method is to break the area into units of uniform 
cover, topography, and forage, its limitations can be rather simply 
determined. 
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Full notes were taken on life history, herd classification, forage 
condition and utilization, related species, aJ.?-d weather. The results 
of the study were reported on by Fischer, Davis, Iverson, and Crone­
miller (1944). 

While the rel,ationship of the computed number to the true popula­
tion is not now known, it is believed a correlation for some areas may 
be developed. Possibly this cannot be done to a point much closer 
than the current guess. Perhaps it is not important. The present 
method is believed to provide an adequate base from which to record 
trends, recommend desirable take, and determine quite accurately the 
effects of the management ·principles applied. 

For this area and perhaps others similar in character, �t is believed 
the method is adequate for existing extensive game management. 
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DISCUSSION 

MR. GEORGE H. KELKER (Utah): How many man-days were occupied in mak­
ing that kind of a study and did you try any other way to see whether it would 
be shorter to get the same results f 

MR. CRONEMILLER: The 210 miles of travel and counting on the 49 strips took 
two men 10 days and we found that we did the work much more intensively in 
the "·inter of '43-'44 when we made the 13 counts and for this area, that is so 
uniform one count seems to be adequate, forgetting the total number, because 
our maximum variation was a minus five to a plus ten per cent of arithmetical 
mean. 

We did find in different years a very great difference in deer behavior and in 
'43- '44, the deer did not move into the area they used in heavy winters. In the 
lower part of the winter range, until the 10th of January, no deer were seen. 
The following year, we had a very cold snow on the 13th of November and the 
deer eame in in large numbers. For that reason, we want to carry on one count 
a month for 5 months for a few years to tie into climatic conditions and get 
those records. 

MR. BILL T. CRAWFORD (Missouri): How heavy was the human population 
within this area f 

MR. CRONEMILLER: None. 
MR. CRAWFORD: Were the roads traveled frequently by people passing through f 
MR. CRONEMILLER: There was no travel. There were a few woodcutters. There 

was an aerial gun range at one time, but normally it was a wild area a consider­
able distance from human population. 

MR. CRAWFORD: I was thinking of it in terms of the Missouri Ozarks where we 
do have a fairly heavy dense human population, yet we do have large areas of 
fairly wild country and I was just wondering whether that would do anything to 
your strip counting, 

MR. CRONEMILLER: I doubt if it would unless an epidemic of poaching or run­
ning with dogs or something like that would disturb them. 

MR. CRAWFORD: Is there lots of running with dogsf 
MR. CRONEKILLER: That makes them wild and more difficult to count. 
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DR. RICHARD WEAVER (Connecticut): Would the use of an airplane help at all 
in checking the large concentration f Was the vegetation such that you could 
have used it f 

MR. CRONEMILLER: We have tried the use of airplanes there, you might svy 
repeatedly. Being an aerial gnnnery range, we had the use of planes any time we 
wished. We did locate the air strip boundaries by use of the airplane. We lo­
cated concentration areas and we made one more conclusion that probably some 
of those you can count from the air are a little over-optimistic in the area they 
see and I think it was in South Dakota where they reported last year on their 
tests that they only figure a strip of 1,800 feet wide that they can count from 
the air in open country. 

DR. WEA VER: You could limit the area at least where they weren't and cut out 
a lot of travel maybe. 

MR. CRONEMILLER: That is true and then your back country is hard to get to 
and you can take a flight out there and if there are any deer there or not, it 
saves you a trip. 

CHAIRMAN DAMBACH: I would like to ask Mr. Cronemiller how he determines 
the effective weight of observation, 

MR. CRONEMILLER: We go down through a 2- or 3 mile strip and we are ex­
perienced in that type of thing in timber cruising. We estimate the width of a 
strip that we work in timber cruising or range surveying or mapping distances 
and we have that experience of estimating those distances .and we would estimate 
the average width the distance that we can see on either side of the road. It 
might be 10 chains and develop to 12 and 16 and then back to 10 through a 
strip. We would make a record of that. Then, thereafter when deer were sighted, 
we would check that distance-estimated distance the deer were sighted to see 
how close we were to our original estimate. 

CHAIRMAN DAMBACH: You assume you saw all the deer within the area you 
observed, 

MR. CRONEMILLER: Well, we say something like that. We have arrived at a 
figure. We don't say that is all the deer. We have arrived at a figure which is a 
base. 

MR. HARVEY E. HASTAIN (California): I think Mr. Cronemiller's figures showed 
that his census men are probably as exact as any that have been taken on deer in 
any place in the United States, that is, the set of figures that he has shows as 
little variation from month to month, as anything that has ever been given. But, 
as he pointed out in his talk, we would have to avoid putting this down on a per 
acre or per square mile basis until we find out a few more factors and since that 
is the crux of the whole problem, I think that we have to rely on this index right 
now as all we have and hope that sooner or later we will get something better. 

MR. C. W. SEVERINGHAUS (New York): Can you give me any idea on your 
maps there-you have certain checkered areas blocked in where your concentra­
tions were. 

MR. CRONEMJLLER : yes. 
MR. SEVERINGHAUUS: Do you have any ideas as to the proportion of your deer 

on that toal range that is within those concentrations f I mean over the entire 
area that you have-30 miles north and south, east and west. 

MR. CRONEMILLER: I will have to guess. It, of course, builds upon from zero 
and we get up to a point where we have 60 per cent of our deer within the bitter­
brush type and that is practically a concentration and there will be times when 
it will run around 60 or 50 per cent, you might say, which are in concentration 
areas and they are quite clearcut, too, hecause when a u"it s+arts to run over 30 
deer per square mile, it jumps immediately to 80 and will average 100. 

MR .• SEVERINGHAUS: How far, then, outside of the boundary of your concentra­
tion, will the remaining 40 or 50 per cent of your deer be� 

MR. CRONEMILLER: Some times of the year, there are deer in every part of this 
unit and while a concentration area may be 5 to 10 per cent of' the total area, 
there will be deer over all of it. By mid-December, the deer are on half of the 
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area and by late January, they are on all of it and then snow raises the amount 
of the timber type and there is only 75 per cent ·of them. 

MR. ,SEVERINGHAUS: Your deer concentration, then, is left in 25 per cent of 
your areas¥ 

MR. CRONEMILLER: Yes, but that concentration -area moves around. 
MR. SEVERINGHAUS: I mean at any known period, you have somewhere between 

50 and 60 per cent of your 'total deer population that you are evaluating there 
within the" concentration that you have. 

MR. CRONEMILLER: 'That is true. 
MR. SEVERINGHAUS: The rest of it is fairly widely scattered over the entire 

areaf 
MR. CRONEMILLER: Yes. 
MR. HASTAIN: Fred, you say those figures you have are probably less than the 

total population, would you not T 
MR. CRONEMILLER: That is what we would assume since these figures are all the 

deer we saw, some of them must have escaped and it is pretty difficult to dupli­
cate any counts. 

DR. WALTER P. TAYLOR (Texas): We have been very much interested in the 
time of-day factor in the matter of counting deer. We made some tests that 
showed that you have to multiply counts made in the middle of the day by about 
two in order to get true figures, that is, for the white-tailed deer under Texas 
conditions, and I don't know whether it applies to the mule deer in northern 
California or not, but we have given up counts at any other time of the day than, 
say, half an hour before sunset and half an hour after sunset. 

We find pretty consistent runs of twice as many deer per area if we count 
them that way. That means you have to shorten your census lin.'l� a good deal, 
but you certainly do get. a better line on the number of deer in the country and I 
would suspect, although I don't know whether mule deer go the same . way as 
the white tailed deer or not, .but your totals of deer per area might be under 
what they really should be, counting all day long. 

MR. CRONEMILLER: The type of behavior of deer varies a lot between races in 
California. Our southern mule deer is more sensitive to wind and you can't see a 
deer when the wind is blowing and the Rocky Mountain mule deer just walks 
around on the other side of the juniper bush and eats. 

QUESTION: You mentioned taking data on range utilization. I assume that is 
food plant utilization. Is that just generalized or were they taken according to 
standardized procedure T 

MR. CRONEMILLER: Standardized procedure and rather truly random samples, 
a method developed by Hormay of the California Forest Ranger Station, put out 
as Research Note 33, I believe, on estimated utilization of bitterbrush. Then, 
we developed our own method for our juniper. 
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WILDLIFE SAMPLING BY SOIL TYPES 

BILL T. CRAWFORD 
Project Leader, Pittman-Robertson Program, Missouri Conservation Commissi-On, 

Jefferson City, Missouri 

At the Ninth North American Conference, Denney (1944) made a 
preliminary report on wildlife relationships to soil types, emphasizing 
the factors of animal distribution and nutrition. Since that time cer­
tain practical applications of that relationship have been studied in 
Missouri and compiled in terms of a state-wide inventory of wildlife 
-and habitat conditions. This paper is concerned with the methods em­
ployed and the information obtained in those studies.

Any state that has within its boundarie.s a large variety of habitat
conditions £or game and fur bearers is constantly faced with the prob­
lem of how best to conduct censuses and obtain population and harvest
data that can be applied on a state-wide or local basis. Endless com­
binations of environmental factors often make a state-wide inventory
of wildlife an expensive and drawn-out process even when using the
more recent developments in techniques.

Missouri, containing a diversity of vegetative types, climate, topog­
raphy, and land-use areas, fell naturally into the category of a prob­
lem region. None of the obvious environmental factors seemed to fit
into a pattern of game-range classification which would permit the
establishment of an accurate yet brief sampling procedure or which
explained the irregular distribution and behavior of some species.
Because of this situation, a new and more fundamental basis for game­
range classification was sought which would bring most of the variable
conditions down to a common denominator. Thoughts turned natural­
ly to a consideration of the basic parent of living things-the soil.

A study of previous wildlife surveys in Missouri reveals an interest­
ing picture of the growing concept of soil-wildlife relationships.
Aldo Leopold (1931) classified the Game-Range Types of Missouri
into three major divisions and five subdivisions, and associated them
with the original ·vegetative types. Bennitt and Nagel (1937) intro­
duced in Missouri the term '' zoogeographic regions,'' a classification
of land types corresponding to the physiographic and land-use regions
defined by Miller an� Kru!'lekopf ( 1929). .In these systems com para- ·
tive correlations between wildlife populations and game -regions were
made with reference to effects of the predominating' types of land use
on such populations. Despite this progress, the game regions set up
by these systems were broad and included a wide variety of cover,
food, water, and land-use conditions. Attempts to sample these regions
and expand the data to the area of each proved unsatisfactory.
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Considering these former developments, investigation by the Fed­
eral Aid workers led to the conclusion that a system of classification 
based on major soil types most accurately delineated the individual 
homogeneous land and land-use areas, and therefore the homogeneous 
game ranges, because all the major factors influencing game range are 
in one way or another associated with or reflected through the soil. 
The individual soil type, then, became identified with the individual 
game range, no matter where it is found, and the variations in soil 
types were found to be the most satisfactory basis on which to explain 
the ·variations in wildlife population. 

Mechanics of the study.-The concept of soil types as game ranges 
called for a new study of wildlife and land-use conditions based on . 
this classification. If the soil type was the underlying factor, then a 
survey of any representative sample of each major soil type should be 
adequate to show wildlife conditions on the entire type. Data from all 
the samples together should show conditions of the respective wild­
life species for the whole State. 

In consultation with representatives of the Soils Department of the 
Missouri College of Agriculture and the Soil Surveys Division, U. S. 
Soil Conservation Service, 38 soil sample areas were located, covering 
all the major soil types of the State. These areas included 373,900 
acres, or an average of 9,840 acres per area (15.4 square miles). 
Much consideration was given to the actual selection of the areas, 
since it was imperative that they be an almost perfect representation 
of the total conditions on the soil type. In fact, the choice of areas 
that was made has been considered so satisfactory that the Soil Coii­
servation Service and the College of Agriculture are now using them 
as a basis for their state-wide planning work. 

Using aerial photograph mosaics prepared for each area, detailed 
cover maps were completed during the summer months. The per­
centage of each cover type in an area was determined by planimeter­
ing. When the cover type was expanded to the acreage of each soil 
type and assembled for the entire State, the results were very gratify­
ing. Considering just the cultivated crops and rotation and natural 
grasses, the figures were within 5 per cent of the state-wide totals ob­
tained by the Federal-State Cooperative Crop Reporting Service. 
This fact strengthened the belief that any acreage of a vegetative type 
thus derived by expansion from the sample areas could be considered 
accurate. Here for the first time we had a complete picture of the 
actual acreages and accurate locations of cover types for both state­
wide and local conditions. 

The next step in the study was the preparation of ownership plats 
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of the areas to facilitate the interviewing of landowners and operators. 
Livestock records and land tax delinquency data were also obtained. 
The use of livestock records has proved of value in determining graz­
ing pressure, which is closely tied in with wildlife populations and 
environmental conditions. The land tax delinquency data have been 
valuable because, generally speaking, the amount and duration of tax 
delinquency are closely associated with land use and quality of the 
land, which is definitely reflected in the wildlife population. 

A winter census, with bird dogs, of a portion of each area was con­
ducted during January and February. The census covered 51,595 
acres, and required 528 hours of field work, or -an average of 1.023 
hours per 100 acres censused. Records on rabbits, squirrels, and.other 
species weI"e recorded on the basis of number of observations per 
hour in the field. 

After the end of the fur season, the project leaders interviewed all 
the trappers and fur-hunters and a large percentage of the farmers 
on each area to determine their harvest of wildlife species and wood­
land products, and kind and extent of predator and rodent damage. 
A total of 947 trappers, fur-hunters, and farmers were interviewed 
for an average of 25 per sample area. 

After all field work was completed, each project leader prepared a 
report for each area under his jurisdiction. The material was then 
expanded to represent the total acreage of each soil type, and a sum­
mary report representing the whole State was written. 

Results of soil sample surveys.-A. Bobwhite quail. Being the No. 
1 game bird in Missouri and found in every portion of the State, quail 
were given a slightly preferential and more thorough treatment than 
other game in this study. The data obtained by interviewing all the 
residents on the soil areas and by censusing, with dogs, are divided into 
three parts: (1) prehunting season fall population, (2) harvest, and 
(3) late winter population. The expansion of the data from the sam­
ple areas to the total area of each soil type for the 1942-43 data indi­
cated a fall population in 1942 of 5,166,000 birds, a known kill by man
of 811,000, and a late winter population of 2,007,000. The kill by man
is restricted to the birds killed or seen killed by landowners, and thus
is necessarily low. Independent studies indicate that the total kill is
at least double this known kill or even in exc-ess of that, since land­
owners play only a small part in the quail harvest.

The fall population in 1942 ranged from one bird per 3.2 acres 
(Ashe soil) to one bird per 33 acres (Knox soil), or averaging for the 
State one bird per 7.9 acres. Late winter populations in 1943 ranged 
from one bird per 8.7 acres (Clarksville gravelly soil) to no birds on 
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2,018 acres (Wabash soil), or averaging for the State one bird per 
22.3 acres. 

The known kill by man in the 1942 season ranged from one bird per 
10.2 acres (Crawford soil) to one bird per 2,167 acres (Clarksville 
stony soil) . 

Although quail are found to some degree on all soil types, they were 
most abundant ( one bird per six acres or less, in fall) on 14 upland 
areas. These areas were widely scattered throughout the State and 
were not directly related to climatic factors or vegetative types. 

If the data obtained from the soil study areas in Missouri are rea­
sonably accurate, it would indicate that only about 38 per cent of the 
fall population of quail survives to late winter and that at least 16 
per cent of the fall population is killed by man. The remaining 46 per 
cent must be largely natural mortality ( although it undoubtedly in­
cludes substantial additional kill by man not reported). 

B. Fur bearers. In determining the fur harvest, project leaders
attempted to contact every person concerned with it on each of the 38 
areas. The form used in recording field information included space 
for the fur-taker's name, number ·of fur bearers taken, method of 
harvest, number of traps, number of dogs, number of pelts sold, dis­
position of pelts, trends, and geuerai notes. While conducting the in­
terviews, the exact area trapped or hunted ·was charted on an aerial 
photograph and later planimetered to obtain the acreage. 

Two methods were used to measure the value of the harvest : ( 1) on 
the basis of the land actually used by traps and dogs, and (2) on the 
basis of the total acreage of the State. The portion of each of four 
types of persons. taking fur on the basis of methoq.s used was calcu­
lated. These groups were: hunters using dog and gun only, trappers 
using only traps, hunter-trappers using both methods, and unclassi­
fied persons. Percentage of take by each group for each species was 
worked out. 

The average pelt production over the State as a whole was 98.0 
acres per pelt; the average value, 1.15 cents per acre. This average 
represented the extremes of 14.1 acres per pelt (average value 11.94 
cents per acre) to 1,157.1 acres per pelt (average value, 0.13 cent per 
acre). Total pelts produced was 448,897. In expanding the data on 
personnel engaged in the harvest, we find a total of 27,558 people thus 
engaged on 5,208,431 acres. Relative proportion of the personnel was: 
hunters, 43.1 per cent; trappers,· 34.0 per cent, hunter-trappers, 19.0 
per cent, and unclassified, 3.9 per cent. 

To gain an idea of the effectiveness of sampling fur harvests by soil 
types, the data can be compared with the fur reports as recorded by 
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fur buyers. State totals calculated from the sample area data show 
a difference of approximately 15 per cent from the fur buyers' re­
ports. Records for the individual species were close in most instances. 
At least two species-the raccoon and civet-were within 5 per cent 
of the totals obtained from the fur reports. The gray fox was within 
1 per cent. These data take on an added significance when it is real­
ized that the 38 sample areas contained only eight-tenths of one per 
cent of the total area of the State. 

C. Rabbits and squirrels. The soil sample data on rabbits and
· squirrels were based primarily on interviews with landowners and
sight records made during the quail censusing. The interview data
when expanded gave the best information we have to date on actual·
harvests of these species and the distribution of the harvest. The sight
records failed, however, to serve as an accurate index to the popula­
tion.

D. Predation. A portion of the study on the sample areas was given
to determining the extent of predation by foxes (red and gray),
coyotes, and other species. The data were assembled on the basi& of
total state damage, average damage per farm on the various soils, dam­
age per acre of farmland, and complete breakdown of damage done by
individul species. The total :financial loss calculated for the State on
the basis of the soil samples was-approximately 10 per cent more than
:figures developed on a county basis by other agencies. · The soil sam�
ple predation material has proved more satisfactory than the other
available information by allowing the State to be zoned by density
and by species.
. E. Other uses for soil sample data. In addition to the soil sample
areas being used as a basis for determining wildlife populations, har­
vests, and habitat conditions, the data have been used in preparing
management plans. As the study is based on a soils concept, specific
wildlife-management practices applicable to a single soil type are
easily coordinated with those of other agricultural agen.cies. After
each area was soil mapped, it was divided into capability classes, and
a list of approved agricultural methods helpful to the production of
wildlife was prepared for each class.

Another extensive use of the soil sample data has been in the prepa­
ration of watershed-development _plans and river- and flood-control
plans favorable to wildlife. Nutritional studies of game are also being
conducted on the sample areas, making use of the wide range of fer­
tility levels and deficiencies found in the various soils.

F. Limitations. The limitations of an inventory of wildlife based
on soil types are confined largely to those concerning censusing and in-
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terviewing. The soil areas serve merely as a tool in setting up the cen­
suses and in conducting the interviewing; thus the data are only as 
good as the quality of the two procedures. Further studies of census 
methods and interviewing are being conducted on the sample areas at 
this time, and it is hoped that eventually all types of game can be 
accurately inventoried yearly, using this sampling method or one 
closely allied with it. 

Another source of error in these studies was in the expansion of the 
data. This always involved a chance for a discrepancy in the data 
to be greatly enlarged. However, to date there has been little evidence 
of such a gross error being committed. 

SUMMARY 

1. Using 38 soil sample areas, located on all of the major soil
types of Missouri, an accurate yet brief method of sampling wildlife 
populations, harvests, and habitat conditions was derived. 

2. These areas included 373,900 acres, or an average of 9,840 acre�
per area (15.45 square miles), and represented eight-tenths of one 
per cent of the total area of the State. 

3. By cover mapping the soil sample areas and expanding the
data to the acreage of each soil type, the first complete picture of 
actual acreages, locations, and conditi'ons of vegetative types for the 
State were acquired. 

4. The wildlife population, harvest, and habitat data, when ex­
panded to the area of the soil type, appeared to give satisfactory in­
formation. 

5. Its success depends primarily on the quality of censusing and
interviewing conducted. 

6. The soil sample data have also been used in preparing manage­
ment plans. As the information is based on a soils concept, the plans 
are easily coordinated with those of other agricultural agencies. 

7. Additional work and refinements are necessary but this method
of sampling appears the most feasible of those attempted in Missouri. 

LITERATURE CITED 

Bennitt, R., and "\V. 0. Nagel 
1937. A survey of the resident game and furbearers of Missouri. Univ, of Mo. 

Studies, Vol. XII, no. 2, 215 pp. 

Denney, A. H . 
1944. Wildlife relationships to soil types. Trans. 9th N. Am. W. Conf. pp. 316-323. 

Leopold, A. 
1931. Game survey of the North Central States. Am. Game Assn. Report, 299 pp, 

Miller, M. F., and H. H. Krusekopf 
1929. The soils of Missouri. Univ. Mo. Coll. Agri. Exper. Sta. Bull. 264, 120 pp. 



WILDLIFE SAMPLING BY SoIL TYPES 

DISCUSSION 

CHAIRMAN DAMBACH: It s-eems to me that this paper opens up a rather new 
.1pproach to sampling of wildlife populations in one sens& and, yet, ·it is not a 
new approach because agricultural agencies have been for a great many years 
predicting crop production on the basis of land capability and sampling systems 
somewhat comparable to this as far as crops are concerned. Wildlife is a crop 
and it looks as though Missouri is starting out _in the direction' of sampling the 
wildlife crop by soil types. Do we have any discussion of this paperf 

DR. RICHARD WEAVER (Connecticut): What was the percentage of kill on your 
quail data f 

MR. CRAWFORD: The percentage of kill was around 16 per cent, but we are 
confident that probably that figure runs more, from 25 to 30 per cent. You see, the 
kill was based on what the landowners killed and what they saw killed so that is 
something you are going to have to cover more intensively in later work. 

MR. MORRIS: I would like to ask Mr. Crawford if there is any comparison be­
tween areas of improved farmland and areas where there have b-een more farm 
pondsT 

MR. CRAWFORDS Of course, in Missouri, we have a tremendous farm-pond pro­
gram. We have 25 to 30 thousand farm ponds and they are being built at the rate 
of 10,000 a year. Very definitely the population of our game species is up in areas 
where we have good farm ponds. There is a lot of difference between a farm pond 
and a farm pond acceptable to wildlife. 

I won't go into what a good farm pond is. One that is fenced and has an 
adequate acreage, a watershed and undcrvents would certainly cause a better 
population of wildlife in Missouri and according to standards where the areas have 
been under intensive management by agricultural agencies, very definitely our 
'}Uail population is always up and the rabbit and squirrel population is always up. 

MR. JOEL R. BENJAMIN (Ohio): What percentage of this large number of 
ponds you have in Missouri is acceptable from a wildlife standpointT 

MR. CRAWFORD: Well, the Conservation Commission in Missouri started on the 
farm-pond program approximately in 1940. The 30,000 ponds or 20,000 ponds that 
I am speaking of have been the ponds that have been built since that time. They 
are the ponds that have been made according to the strictest recommendations. 
If we wanted to count the little pigpen ponds, we could get probably a couple 
hundred thousand. 

DR. WEA VER : How many people were involved t I don't think you quoted the 
staff required. 

MR. CRAWFORD: No. We have a Pittman-Robertson project which before the 
war included about 15 men. However, I can safely say that five men occupied for 
about three months of the year could handle it. After your areas are set up in 
operation, it is just a matter of going back and repeating- them. The number of 
men required to operate this type of thing would be cut down a great deal. 

MR. CLEON E. WEBB (Ohio): I believe you said that after having made this 
study, it was rather easy to fit your game management practices into the picture. 
Would you tell me what are some of the game-management practices that you 
used in the areas where general farming is practiced f 

MR. CRAWFORD: Well, I don't really think we have time to go into that very 
intensively here. You see, these recommendations in this study were arrived at 
through working wi+h our soil conservation farm districts. We have worked up a 
very nice agreement there and when the farmer wants his place soil mapped and 
wants it set up on a balanced farm basis, we try to send one of our men who is 
capable of seeing that certain practices that we have set up are applied to those 
farms. 

As far as the actual recommendations, they include a whole list of things, espe­
cially in quail where we recommend fencing some areas out that are getting heavy 
livestock pressure. We are still working on farm ponds although we have a lot 
of them-the nutritional aspects of that, liming, and so forth. We have found 
that wildlife production on areas that have been treated with various types of 
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fertilizer, and so forth, are up and it is Just a practice of what we call good 
farming that really makes our game come around. If you care to go into some of 
those practices at a later time, I could give them to you. 

CHAIRMAN DAMBACH: What is the comparative cost of sampling your kill by 
this method as vs. the conventional methods. Have you any ideas on that! 

MR. CRAWFORD: Well, I think that is an important point. However, our con­
ventional methods always make our records come in by county blocks. You know 
a county is an arbitrary thing that is set up. We ,were very interested in seeing 
that our game was sampled on a basis that was strictly based on the land. 

Now we have gotten away from that county idea and mayoe if it costs us even 
more, it has certainly proved its worth. I can't give you the exact cost of that 
project. It ran into a lot of money because we had to get all the aerial photo­
graphs and we had all this cover mapping and it was quite expensive but the 
main expense is over now and it is just a matter of repeating on our areas. 

THE TRAPPING AND TRANSPLANTING OF ROCKY MOUN­
TAIN BIGHORN SHEEP IN COLORADO 

GILBERT N. HUNTER, THEODOR R. SwEN, and GEORGE W. JONES 
Colorado Game and Fish Commission, Denver, Colorado 

The Rocky Mountain bighorn sheep (Ovis canadensis canadensis) 
found in the Tarryall Mountains of Colorado comprise probably the 
best known and largest individual mountain sheep herd in the United 
States. At the present time, this herd numbers approximately 750 
animals. According to Spencer ( 1943), this herd went through two 
known periods in its history when its numbers were severely depleted. 
Once, in 1885, when losses were supposedly caused by the psoroptic 
mite; the second time in 1923-24, when the losses were attributed to 
hemorrhagic septicemia. Since the latter outbreak, the herd h,its in­
creased steadily in number until it has reached its present population. 

This increase was due to the following factors: the lack of competi­
tion with other big game species and livestock, sufficient winter range 
relatively free of snow, and the prevention of poaching. As a result 
of the comeback of this herd, an ideal situation was created for the 
trapping of bighorn sheep and the transplanting of them to suitable 
areas in the State. 

In September of 1944, a project was set up under Federal Aid h 
Wildlife Restoration for Colorado to cover the trapping and trans­
planting of these animals with the U. S. Forest Service cooperating. 

A privately-owned area in the vicinity of Sugar Loaf Mountain 
was chosen for the trapping site because of the large numl:ier of sheep 
that congregate and feed in that vicinity during the winter. One trap 
of approximately 1 Y2 acres was constructed. It was large, with the 
belief that a trap of this size would be much more satisfactory in trap-
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ping and retaining large numbers of sheep. A small corral and chute 
were built at one end of the trap into which small numbers of animals 
would be driven for loading. 

Posts were set 10 feet apart. Two 47-inch strips of woven wire 
fencing, making a total height of 7 feet, 10 inches, were attached to 
the posts. This fencing had IO-gauge wire for the top and bottom 
strands. Interior strands were 12% gaug·e with 6-inch openings. Since 
the height to which sheep could jump was not known, two additoinal 
strands of No. 9 wire were strung around the tops of the fence posts, 
approximately 8 inches apart, making the total height 9 feet, 2 inches. 
The wire strands and fencing were placed on the inside of the posts. 
The . two strips of woven wire fencing were fastened together by hog 
ties. Two No. 9 wire strands were placed around the bottom of the 
trap iri order to further strengthen the fencing. One of these strands 
was placed 2% feet above the ground; the other, 9 inches above the 
first. 

Originally, four gates, 10 feet wide and 7 feet high, were placed 

Sheep in Sugar Loaf "trap, Tarryall Mountains (Photograph by Floyd H. McCall) 
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around the trap. These were drop gates with hinges along the top. 
The same type of wire fencing was used in their construction, but 
they were additionally reinforced with No. 9 wire and with wood 
cross bars. The gates, when dropped, locked automatically. They 
were sprung by wires running over to a haystack blind in an adjacent 
field. 

Leading from the trap on the down-hill side was a corral whose 
diameter was 50 feet. The corral joined the trap by a hinged drop 
gate, 10 feet high and 6 feet wide, comparable in construction to those 
on the trap. Rope netting, 6 feet high, was placed around the inside 
of the corral on posts 10 feet apart. This netting was made from size 
108 cord; the mesh was 3 inches. The netting was squared, copper 

Men driving sheep from trap into corral. Man in foreground is waiting to spring drop gate 
when sheep enter corral. Chute and truck shown. Haystack in background served as blind 

for springing gate to trap when sheep entered. (Photograph by Floyd H. McCall) 

cleated, and was hung on one-half-inch Manila rope. Above this was 
placed a 47-inch strip of woven wire fencing comparable to that used 
in the construction of the trap. The rope netting was loosely stretched 
to prevent the sheep from injur_ing themselves by jumping against it. 
Off one !>ide of the corral the chute was built the entrance of which 
could be blocked by a hinged gate swinging from the side. This en­
trance was covered with the same type of fencing used on the trap. 
The chute was made of rough lumber and one end raised 4 feet above 
the ground so that its bottom coincided with the height of the bed of 
a 11h ton stake body Chevrolet truck. The chute was wider at the top 
than at the bottom in order to handle large rams. 

Since the trap was located on private land, cattle were using this 
area as winter range and they frequently moved into the enclosure 
with the sheep for feed. Because of the cattle some changes were made 
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in order to keep them out of the trap. All of the outside gates of the 
trap were closed with the exception of one, through which the sheep 
frequently entered the trap, approaching by way of a rocky cliff 
nearby. Barbed wire was strung from the sides of the trap to the rocky 
cliff, thus preventing the cattle from entering the trap. 

It was decided that none of the sheep would be taken until after 
the period of rut (Nov. 15-Dec. 20) ; and that trapping would have 
to be finished by the middle of March, as by then most of the ewes 
would be too far advanced in their period of gestation. 

Iodized block salt and hay were used in the trap for bait. A few 
sheep would wander into the enclosure from time to time for feed and 
salt and would then leave for several days. Originally plans had been 
made not to spring the trap for a small number of animals, but rather 
to wait until a large number of animals were in the trap. As time 
went on and -only small bands went into the enclosure, it was decided 
to spring the trap on a group of 10 or more sheep, provided the ani­
mals were young and that the age and sex groups were not too much 
out of proportion. 

The trap was sprung two times during the winter, once on Febru­
ary 28, when 16 sheep were in the enclosure; the second time on ¥arch 
14 when 17 sheep had entered the trap. Both times the trap was sprung 
during the middle of the afternoon and the sheep were left in the trap 
overnight. The hay which had been used for bait now served as feed. 
These animals were not watered while in the trap as we thought it 
advisable to handle these animals the same way livestock are handled 
previous to being shipped. 

The first sheep trapped were driven into the corral by men who 
entered the trap and walked slowly towards the corral end. Some of 
the sheep charged the wire fence while being driven toward the corral, 
but they did not seem to injure themselves. After a few minutes of 
moving back and forth the sheep entered the corral and the drop gate 
was sprung making considerable noise. This noise frightened them and 
they all started jumping at the rope netting. A few' caught their 
horns in the netting and hung there. One ewe hit the netting with 
such force that she made a hole, but it was repaired before she or 
other sheep h.ad a chance to hit the same place again. 

Most of them were then herded into the entrance leading to the 
chute. This entrance was covered with wire and some of the sheep in­
jured themselves slightly by hitting it. Once started, the sheep ran 
through the chute into the truck where they immediately became 
quiet. This truck had rope netting on the top and canvas on the top 
and sides. 
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Driving sheep into chute (Photograph by Floyd H. McCall) 

Two of the ewes would not enter the chute so they had to be caught, 
and dragged through the chute into the truck. One of the lambs es­
caped back into the trap. · This lamb was caught after hitting the 
wire fence ·several times without apparent injury and then carried to 
the truck. 

The sheep were trucked 32 miles to an area on the Pike National 
Forest, taking 1% hours to cover this distance. During this trip the 
truck was stopped a few times to observe the condition of the sheep. 
In almost every case, the sheep were bedded down and taking the 
ride easily. 

Two men tagged seven sheep in the truck at the planting site. The 
sheep became so excited it was thought best to release them without 
tagging the others. The sheep left the truck on a run and appeared 
to be in good condition as they went up a nearby hill. 

Two days after the first group of sheep had been trapped and 
moved, other sheep were feeding in the op�n trap. On the 14th of 
March the trap was sprung on 17 more sheep. We had decided, be­
cause of the first trapping experience, that the side of the corral and 
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the entrance to the chute should be covered with canvas after the next 
sheep were trapped. We felt that once the sheep entered this en­
closure they could not see out and would then quiet down, thus pre­
venting their jumping against the rope netting and being injured. 
This time when the men entered the trap and started working the 
sheep towards the corral entrance, the sheep shied clear of the corral 
and would not enter its open gate. A high wind caused the canvas to 
flap. However, it was thought that the sheep would have been wary 
of the canvas even had the day been calm. The sheep became highly 
nervous, some charging the wire fence with great force. Because of 
this, two of the sheep were seriously injured, one dying immediately 
and the other some hours later. It was interesting to observe that none 
of the sheep jumped over 4 feet in height when hitting the fence. 

Following the injury of those ·sheep, the canvas was removed and 
some of the sheep were then easily driven into the corral. The corral 
gate was then dropped slowly and quietly. As the sheep were very 
nervous some of· the men were stationed outside the corral and by 
waving their arms slowly and talking softly it was possible for .them 
to prevent the sheep from running against the net. Several times 
the sheep charged the netting, but stopped when someone shouted. 
The men inside the corral then worked the sheep into the chute and 
truck. The remaining sheep in the trap were driven into the corral. 
This took considerable time as the sheep were wary. Some of them 
hit the wire netting but none were injured. 

Bighorn sheep in the Tarryall Mountains (Photograph by C. E. Hagie) 
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Once these sheep were in the corral it was easy to work them imu 
the chute and truck. One ewe tested the wire fencing on the chute en­
trance and the first time she hit it, went partially through. She then 
backed up and hit it again with such force that this time she went 
completely through the fence, hitting the ground approximately IO 
feet beyond the fence. Without pausing she ran off up the hill. This 
was a surprisi:p.g fact as we did not believe that an animal of that 
weight (approximately 110 pounds) would be able to go through the 
woven wire fencing. Because of the nervous state of the sheep, it was 
decided not to tag the sheep .except for two that had been caught in 
the corral and then placed in the chute. 

Some of the sheep's wariness about entering the corral was evi­
dently due to their being able to see the man waiting to spring the 
eorral gate. A long wire had been fastened to the gate and this was 
neld by one of the men stationed at a distance of approximately 20 
yards outside the trap. It was impossible for him to hide completely 
as he had to stay far enough in the open so that the wire would not 
bind on the guide. Time after time sheep walking up to the corral 
saw this man lying down and moved away from the corral gate. This 
did not seem to bother the sheep when the trap was sprung the first 
time, but it probably added to their nervous state the second time. 

These sheep were moved 140 miles to the Luis Maria Baca Grant 
in Saguache County. During the 'trip, which took 5 hours, the sheep 
were observed twice and in each case the sheep were either bedded 
down or were standing quietly.· At the planting site, the truck gate 
was opened, the sheep jumped out, ran up a hill and then slowed 
down, looking back often. This last trip proved that once sheep are 
in the truck, they are relatively safe and can be carried for long-dis­
tances before being liberated. 

During the winter's activities covered by this report, 33 bighorn 
sheep were trapped. Of these, 30 were transplanted, 2 were killed, and 
one escaped. The sex-age ratio of these plantings was as follows: 
(7 tagged) March 1 planting, 5 lambs, 3 rams and S ewes 1%, years 
old or over; (2 tagged) March 15 planting, 6 lambs, 1 ram and 7 ewes 
1 % years old or over. 

The total cost of this project for the fiscal year was $2,525.05. On 
this basis the 30 animals trapped and transplanted cost $84.17 per 
head, the State's share being $21.04. The rope netting and truck which 
were used on this project, had been purchased through other funds 
some years before. No charge for the use of these items was absorbed 
by the bighorn sheep project. The $2,525.05 represents the maximum 
cost per sheep as all construction work done the first year· and non-
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expendable supplies purchased during that time are represented rather 
than being depreciated over the life of the project. 
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DISCUSSION 

Ma. C. N. FEAST (Colorado): I might add that in most sections of the West, 
mountain sheep. are on the decline. In Colorado, they can proudly say they are on 
the increase, and it is my experience that mountain sheep require an extensive 
winter range and most of the mountain states with all these mountain valleys. are 
being utilized by the cattle and sheep and, unfortunately, our mountain sheep 
don't have many places to winter. For that reason, their growth is practically 
limited to where they have adequate range and in a particular area where the 
mountain sheep are not in competition with livestock. 

It is an area where the National Forest has taken all livestock off the forest 
areas and the local range ranehers are of such financial condition that ·they are 
not using the lower ranges for excessive livestock use and everybody is very co­
operative in this program. For that reason, the sheep have taken over the lower 
valleys in the winter and have it unmolested. This herd has developed from some 
50 to 75 animals to around 5 or 6 hundred, to my estimate. 

The mountain sheep is quite a rare animal. It is quite a sight. We proudly hope 
by our trapping and transplanting program we can scatter them around over 
Colorado and some other parts of the West and some day maybe we will have 
the mountain sheep as part of our hunting program. 

They a�e comparatively wild when they have plenty of room to run in, but 
once you get them in the covered truck, they lay down and we are able to handle 
them, ear tag them and work with them without any difficulty whatsoever. They 
didn't seem to be too afraid and they were not too excitable after they were put 
in the enclosure where they couldn't see. 

Since this report was written, we successfully trapped quite a number more 
and they were taken and planted in Mesa Verde National Park in the southwest­
ern part of Colorado. The total mileage of that trip was about 400 miles. We 
have negotiated an exchange agreement with Idaho and we are going to try to 
transport our next mountain sheep from central eastern Colorado clear up to the 
northern part of Idaho. If we make it, it will be about the· longest distance that 
sheep have been transplanted. In conclusion, I would like to say that the trap­
ping we do is based upon what we estimate as the increase and our aerial counts 
show that we are just about keeping up with · things. This herd sho-uld produce 
about one hundred sheep a year. 

We are trapping in other areas. We belii!ve in 10 years' time we can distribute 
a thousand sheep around the State of Colorado at likely points with habitat 
satisfactory and in 8 or 10 years, we can have some mountain sheep on it. 

Ma. CRAWFORD: Why does it seem that the sheep are on the increase in Colo­
. rado and they are down in every other place f 

Ma. FEAST: It is the winter range. We have some places where the winter 
range is satisfactory, where they can range on that winter range unmolested-I 
say "unmolested,'' I mean by that completely unmolested, no encroaching or 
feeding, no public traffic or no livestock use or anything else. They don't seem 
to be too wild an animal after t4ey get used to a habitat, but if there are any 
domestic uses on their winter range, they won't come down to us. 

Ma. CRAWFORD:· In other words, the other states don't have that winter range? 
Ma. FEAST: Well, I don't know, but we have very concrete evidence of the fact 

that our herd is on the increase because when we first made the count some years 
ago, our estimate was that there was less than a thousand a day. We are pretty 



372 ELEVENTH NORTH AMERICAN WILDLIFE CONFERENCE 

sure that we have 3,000 or more bec:tuse on this one herd, we have 700 and we 
can handle them and raise them just like domestic sheep and we believe that 
we can sufficiently develop their habitat. That is something we are considering 
now-if the winter range is not available, we ship them to one where it is avail­
able. 

DR. WEAVER: Does it seem that the competition of the cattle in the other areas 
is the major factor! 

MR. FEAST: I don't know whether it is competition of cattle or sheep. It is just 
the fact that there is domestic use there. If it is intense, the sheep won't come 
down because (see photographs) that is just a typical grass valley, a mountain 
valley where the hillsides have become pretty well covered with snow, especially 
the north slopes. The south slopes of the valley and quite a way up the south 
slope, it is covered with various grasses and the sheep come down to those open 
places and graze on the dead grass the same as would your domestic livestock. 

Here is another point which perhaps might be a factor in the development of 
the sheep. A female in the lambing time requires seclusion. They go back to the 
high points and have their lambs and hide out and it is very difficult to find them. 
So, perhaps, that might be another factor. You have an adequate mountain area 
for lambing and the proper slope and it seems as though they all lamb in places 
where there are warm, sunny slopes and, yet, there is adequate cover and shelter. 

A combination of all that may be the cause of success in developing our sheep 
program. That is what we are trying to find out right now. 

DR. WEAVER: How long had your cattle been off that rangei 
MR. FEAST: I couldn't answer right away. I don't have that information. We 

just know that on that particular range there is no livestock use at the present 
time. 

DR. WEAVER: It is just that it is not permitted, no fencing connected with it, 
MR. FEAST: That is right. The Forest Service has closed off livestock. The 

reason they did it was partially because of known sheep and partially because 
livestock use in the past has been very heavy and as a matter of utilization, it 
was necessary that the use be limited. That is one reason why we are en­
gaging in this sheep transporting project because the sheep poulation has devel­
oped to a point where it has become very apparent that the utilization of the 
forest by the sheep had become excessive and it was essential to carry on a traffic 
program or there was every possibility that the sheep would suffer from some 
epidemic as a result of too heavy population, too much concent'ration. 

DR. WEAVER: Has Idaho removed some from grazing or did they just have 
some land that seemed suitablei 

MR. FEAST: We don't know the particular place that they intend to transplant 
them. Before we plant the sheep, we hope we will have an opportunity of look­
ing over the environment to determine whether or not it is feasible, but accord­
ing to this exchange of correspondence and exchange of conversation on the sub­
ject, Idaho claims that they have a good many places where, as far as we can 
advise them, it is good sheep range. 

MR. CRAWFORD: Did the Pittman-Robertson project show that there was a min­
eral deficiency in certain areas that the sheep were actually feeding on t

MR. FEAST: That is possible. As far as the dietary requirements are concerned 
where we have our sheep, that doesn't seem to be too important. The important 
factor of our experiment has been concentration on winter feeding grounds and 
disease and poaching losses or inadequately arranged places where they could eat 
and feed. We notice progressively year after year on this sheep herd as they 
were building up in population, their tests on parasites run one plus, two plus and 
three plus, 'and the first year that we trapped, they gave us some tests on para­
Bite concentration of four plus and advised us that that was the danger line. 
They said something should be done to relieve that congestion, so we took that 
as a_ good opportunity of trapping and transplanting and we have developed a 
pretty good technique. 

They are a fine animal and we may not sueceed. But, at least, we have learned 
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something about them. That may be the answer as to why they are on the decrease 
generally and here they are on the increase, but there is no reason, considering 
the results of the development we have had at the Tarryall Range, why we can't 
increase that herd from at least one hundred up to five or six hundred-I don't 
know the exact figure-but we know if things are right, they can be increased 
and that is what we want to find out and just what are the right conditions.of en­
vironment. 

QUESTION: What is the predator situationY 
MR. FEAST: The predator situation there is normal. We have made no attempts 

to rid the predators from that particular area, nor have we made any attempts to 
rid the areas of predators where we transplant them. 

QUESTION: Ian 't it unusually lighH 
MR. FEAST: Well, it is just normal. The principal predator of Colorado is the 

coyote--assumed predator. There is quite a bit of conflict on the opinions of the 
people there as to whether it is a predator of any importance or not, but I will 
say that there has never been any activity in that area which would take out 
what we call a so-called predator. There are no mountain lions in the territory. 
As far as coyotes are concerned, that area has as many coyotes per square mile 
as any other area. 

AN INTENSIVE METHOD OF DETERMINING HUNTER 
NUMBERS AND ACTIVITIES 

WILLET N. WANDELL. 
Illinois Natural History Survey, Urbana, Ilinois 

The collection of accurate hunting data is an important phase of 
many research investigations of game species. Hunting success is an 
important yardstick by which to measure results of game manage­
ment activities. The system of hunter census here described was de­
veloped to determine hunter numbers and activities on a 6,000-acre 
tract at Amherst, Massachusetts, in the years 1940-43 during the 
course of intensive investigations of ri_ng-necked pheasant popula­
tions.1 The method of using checking stations, as described by Bur­
roughs and Dayton (1941), could not be used on this area, and such 
extensive methods as those developed by Gordon (1941) and Davison 
(1943) were not feasible. Because of the large number of roads lead­
ing from the area, road blocks were impractical. 

The Massachusetts study area was largely agricultural; about 55 
per cent of the land was cleared, 35 per cent was woodland, and 10 per 
cent was brushland that was reverting to woods. The area had 23.6 
miles of improved roads. The perimeter, with the exception of one 
small segment, was bordered by roads, and all other parts were acces­
sible by a maze of improved roads. Small game s!)ecies, in order of im­
portance, included ring-necked pheasants, cottontail rabbits, ruffed 
grouse, and gray squirrels. Woodcock and several species of ducks 

1Massacbusetts Federal Aid in Wildlife Restoration Project 3-R.
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were also hunted. Gun pressure was heavy (4,500 gun-hours expended 
in 1941) but no control was maintained over the number of hunters
using this area. 

· · 

The census method used on this Massachusetts area, was, with modi­
fication, used by Bishop (1945) on a 6;000-acre area in Connecticut 
in 1941-45 and in Oregon by Hazeltin (1943) in 1942. Game species 
present on the Connecticut area were almost identical to those found 
on the Massachusetts area. The principal species on the Oregon 
area was ring-necked pheasants. 

Objective.-The intensive census method described here was de­
veloped to determine the total number of hunters using the area, 
total gun-hours expended, the kill of ring-necked pheasants and some 
other game species, and other important facts about hunters and hunt­
ing. 

Method of census.-For convenience of census, hunters were divided 
into two groups: resident hunters and transient hunters. Resident 
hunters were defined as hunting individuals who resided on the study 
area, or lived nearby and reached it on foot. Transient hunters in­
cluded all others who gunned the tract, arriving by automobiles or 
other vehicles. 

Resident hunters.-Resident hµnters were contacted before the 
opening of the gunning season and each given a card like that shown 
in Figure 1. ,The purpose of the survey and the card was explained 
at the time of contact, and each hunter was requested to keep a record 
of his hunting activities. Cards were returned by mail after the close 
of the hunting season or called for by project employees. 

Transient hunters.-Transient hunters were contacted, or their cars 
were tagged with "car" cards (Figure 2) by observers who patrolled 
the roads of the area by automobile. Instructions on the card asked 
one member of the hunting party to indicate the tqtal number of 
hunters in the party, number of hours hunted, and the number of 
pheasants, rabbits, and ruffed grouse killed; and also to post the card 
in a conspicuous place along the road. A thumb tack and. pencil were 
supplied with each card. Hunters' cars were identified by the locations 
in which the cars were parked and the presence of hunters' parapher0 

nalia inside. Hunter cars parked•in farmers' ym;ds were tagged when 
possible. 

As each car was tagged (Figure 3) the time, location, license num­
ber and number of the "car" card were recorded on "contact" cards 
(Figure 4) which remained in the possession of the observer. Mainte­
nance of this record was necessary to record "car" cards distributed 
and to facilitate elimination of duplication. Duplications occurred 
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Figure 1. Sample of card distribu�d among resident huntera. 
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Figure 2. Sample of 3 by 5 inch mimeographed cards which were attached to transient 
hunters' automobiles. 
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Figure 8. (Upper) Attaching a "car" card to a hunter's automobile. (Lower) "Car" cards 
were filled out by hunters with the pencil provided and posted along the road from where 

they were collected. 
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Figure 4. Records of the distribution of "car" cards or data collected from hunters 

contacted were maintained on this type of card. 

when the same party of hunters parked their cars in more than one 
place on the area and reported 'the total accumulated expenditure of 
time and game killed on each card. The data from the ''tag'' cards 
were transferred to the corresponding L< contact'' card for tabulation 
and permanent record. 

The remaining blanks in each "contact" card were filled in if the 
hunting party in question was seen or contacted. Hunter ages and 
the employment status was estimated in many cases. The use of dogs 
and the gauge and model of guns were recorded from observation. 

Four complete patrols each day were necessary to cover the area 
./effectively, and special trips were made to some areas where it was
known hunters concentrated. Patrols were started at about 8 :00 a.m.,
10 :30 a.m., 1 :00 p.m., and 4 :00 p.m. Two men were needed for patrol
work each day throughout the first weekend of the open season, and on
Saturdays and holidays. (Sunday gunning was illegal in Massachu­
setts.) On other days, one person could effectively patrol the entire
6,000-acre area. Each patrol trip did not involve driving all the 24
miles of roads on the area. Because of favorable topography, the
presence or absence of hunter's cars on some lightly-hunted areas
could be detected from a distance. An average of about 100 miles
travel per day was spent in patrolling the area.

Results.-The number of "car" cards distributed and the percent­
age of usable returns in various years for Massachusetts, Connecticut,
and Oregon are given in Table 1. A combined total of 5,000 cards



TABLE 1. NUMBER OF HUNTERS' CARS TAGGED AND THE PERCENTAGE OF CARDS RETURNED IN MASSACHUSETTS, CONNECTICUT, AND OREGON 

State Massachusetts Connecticut 0-e,!!On 

1940 1941 1942 1943 1944 1945 Totals 
/Number /Number !Number --- \Number___ !Number-- - !Number ____ -- !Number distrib- Per cent distrib- Per cent I distrib- Per cent distvib- Per cent distrib- Per cent distrib- Per cent distrib- Per cent I uted returned I uted returned I uted returned uted returned uted returned uted returned uted returned . l_!_4o 75.8 I 507 1s:1 I 371 81.4 I 351 79.2 I _ I I 1,669 78.7 I I 120 69 I 878 82 I 493 85 I 475 82 I 655 80 I 8,221 78.8 I I I 110 76.4 I I ------ I --- , , 110 76.4 I I I I I I - I 5,ooo 78.7 
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were distributed in all states, and of these approximately four cards 
were returned for every five distributed. The lowest card return for 
any year was 69 per cent, experienced in Connecticut in 1941. The 
highest return was 85 per cent, in the same state in 1943. 

The actual number of cards returned in Massachusetts and Con­
necticut was greater than indicated in the figures in Table 1 which 
included only cards returned with usable data. Each season a num­
ber of cards 'were returned with no data on them or were found where 
hunters had discarded them. For example, 91 per cent of all cards 
distributed in Connecticut in 1945 were eventually collected, but only 
80 per cent of the total contained usable data. Eleven per cent were 
blank or contained illegible or obviously inaccurate figures. 

This method of collecting hunting data from transient hunters is 
novel and for that reason it would be logical to anticipate a decrease 
in returns if the method was used on the same area for a number of 
years. However, returns from Connecticut and Massachusetts, where 
the method was used 5 and 4 years, respectively, on the same areas re­
mained approximately the same. 

The high percentage of return of car cards made it possible to 
figure reliable averages and compute accurately the total game kill 
and gun-hours expended by transient hunters. Many checks made on 
the Massachusetts area over a 4-year period throui;rh contacts with 
hunters showed that very few had falsified their card reports. Per­
haps the accuracy of card reports was due to the simplicitv of the 
questionnaire and to the fact that no reQuest was made on the cards 
for the name of the person making the report or other partv members. 
Reports were a:Jso made on the snot when the hours hunted and total 
kill were fresh in hunters' minds. 

The method of obtaining bunting data from ref::ident hunters did 
not operate as effectively as that used for transient bunters. Most 
resident hunters neglected to keep their records up to date. This .was 
partly overcome by frequently contacting- resident bunters throughout 
the hunting season to encourage filling out the cards. 

Oosts.-The cost data given in Table 2 is based on records obtained 
from operations on the Massacbm,etts area. SafarieR of natrolmen and 
travel expense are the two largest items. Under Massachusetts con­
ditions, 6.000 acres was approximately tne 1mward limit of area that 
could be covered by one patrolman with additional heln d11ring ab­
normally busy periods. A larger area could be covered if there were 
fewer roads and hunters. 
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TABLE 2. COST OF CENSUSING 10 SQUARE MILES FOR A 30-DAY HUNTING 
SEASON IN MASSACHUSETTS 

Solariea 

f �!!��\!!! ��� �
6 

d�;!
s 

@

@
$��og

0 
.. :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: 

Travel 
2,600 miles @ $0.05 per mile ...................................................................... , .......... . 

Materials 
Cards, pencils, tacks, etc. . ........................................................................................ . 

Total cost ............................................................................................................... . 
Cost per acre per season .......................................................... $0.053 
Cost per square mile per day ................................................... $1.29 

SUMMARY 

$130.00 
45.00 

130.00 

10.00 

$315.00 

1. An intensive method of hunter census based on card reports was
devised and used, 1940-43, on a 6,000-acre Massachusetts area during 
the course of an intensive investigation of ring-necked pheasant popu­
lations. It was used with modifications on a similar area in Connecti­
cut and in Oregon. 

2. Hunters were divided into two groups: resident hunters, or
those who resided on the study area or reached it on foot, and transient 
hunters, who arrived on the area by automobile or by other vehicles. 

3. Resident hunters were contacted before the hunting season and
asked to keep detailed records of hunting activities on cards furnished 
them. 

4. Transient hunters were contacted or their cars were tagged with
questionnaire cards to which a thumb tack and pencil were attached. 
These cards were filled out by the hunters and posted along roads from 
which they were collected by later patrols. 

5. Approximately four of every five cards distributed to transient
hunters were returned with usable data. The accuracy of the infor­
mation supplied, as indicated by field checks, was apparently high. 

6. Most resident hunters did not keep up-to-date hunting records
on the cards supplied them without frequent reminders during the 
hunting season. 

7. The cost of using this method in Massachusetts for a 30-day
season (Sunday hunting excluded) was $0.053 per acre. The cost per 
square mile per day was, for the season, $1.29. 
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DISCUSSION 

MR. MILJ'OBD (New Hampshire): Did you make a comparison of those cards 
with other methods in that work f 

MR. WANDELL: I didn't because I didn't know of any other method that would 
produce the results that :we were after. 

MR. MILFORD: That is what I meant, whether there was a comparable method 
that would be favorable in cost. 

MR. WANDELL: You mean road cards where they could be usedf No, I didn't. 
I didn't compare those cards.· I didn't consider that because I knew we couldn't 
use road cards. We had too many roads leaving the area. 

M&. J. S. BISHOP (Connecticut)': What did you do about cards on cars of non­
hunters, 

MR. WANDELL: Usually they marked them. We did get a 11,umber of returns 
from men who were working in the woods on the gypsy moth control, but we re­
corded license numbers when a man wrote down that he wasn't a hunter, as some 
of them did, or if we.didn't get a return for two or three times running on the 
same card, we usually looked around to see whether or not he was hunting. He 
might have been trapping also, so we kept a running list of license numbers of 
ears that should be tagged and engaged in other activities. 

MR. BISHOP: Did you keep the use of those cards, 
M&. WANDELL: No. We threw them out entirely. 
MR. BISHOP: Our nonhunter cards were used as usable cards. We used that as 

a factor. That may be one of the reasons that our results may have been a little 
higher. 

SEED STOCK REFUGE INVESTIGATION 

JAMES S. BIS110P 
Connecticut Board of Fisheries and Game, Hartford, Connecticut 

This work, Connecticut's Pittman-Robertson Project 4-R, began in 
----------- the fall of 1941 and ·was completed at the close of the 1945 hunting 

�a80Il;- The project was intended to test the value of food patches 
of field corn, surrounded by small refuge areas, as a pheasant-manage­
ment measure. It was carried on in what is about average pheasant 
territory for the State. Hunter take was selected as the index of the 
productivity in pheasants of the area. In order to judge the ·value of 
the food patches and refuge areas, information on hunting pressure · 
and success was obtained for one season before the refuges were estab­
lished ( 1941), and for one season after they were abandoned ( 1945). 
The same data were obtained during the 3 years between, while .the 
food patches and refuge areas were in operation. 

Plans were to have a full-time technician on the area throughout 
the life of the study with as much additional help as was necessary 
during the hunting season. Mr. Norman Wilder started the work, 
left for the army and was followed by Philip Barske, James Van 
W eelden, Daniel D' Agostino and for the 1945 hunting season check, 
Gordon Woods and 0. E. Beckley. During each hunting seasoi;i one 
full-time man was employed in addition to the technician. In 1941, 
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two or three additional men were used on opening day, Saturdays, 
and holidays. During the seasons of 1942 through 1945 one addi­
tional man was employed on these days. My contribution as project 
leader has been ,to furnish continuity to the work and the methods 
of study as personnel has changed. 

The study area comprises most of the eastern half of the Town of 
Wallingford and contains about 6,500 acres. There is a complete 
network of secondary roads, some improved and some dfrt. About 
half of the area is in quite evenly distributed farm woodlots, some of 
which are pastured. Orchards are frequent on the area and rank 

- with hayfields and silage corn in area occupied. During the study,
land use has become increasingly intensive and one valley was
dammed and about 60 acres flooded as a public water supply.

The Wallingford Rod and Gun Club sponsors a Regulated Hunting
Area in the town. Nearly three quarters of the study area, includ­
ing much of the better pheasant territory, comes under this plan.
Most of the balance of the area is closed to hunting by the land­
owner. Regulated Hunting Areas, open by permit, are hunted more
heavily than most other land open to the hunter. The study area
may be divided into 28 coverts, 22 of which might support pheasants.
Of these 22 coverts, 2 were privately posted throughout the study,
1 was posted during the first hunting season and open thereafter and
another 1 was posted during the last two hunting seasons.

The hunting season study.-Banding, car cards and interviews.- �--­
Beginning in the fall of 1941 most of the cock p-hea:saritslilierated 
by the department have been banded. On the study area· all cocks 
liberated by the department, except for one release of 45 birds in 
1943, were leg-banded with sealed aluminum bands. The bands used 
are stamped "Return Conn. F � G" and are numbered serially. 

The Wallingford Club also liberated cock pheasants on the area and 
in the vicinity during the study. All but 29 of such cocks liberated on 
the area were also banded, 27 of this 29 were released in August 1941. 
Unhanded cock birds were released by the club on land adjoining the 
study area during the hunting seasons of 1944 and 1945. Information 
was available as to the date of liberation and the number of such birds 
released._ On the basis of this information reports of a number of un­
handed cocks, killed on the study area during those years, were tabu­
lated as released rather than wild-raised birds. 

The method of obtaining information about hunting pressure and 
success on the area was substantially that developed by Wandell for 
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use on a similar project in Massachusetts. A card was left under the 
windshield wiper of every car found parked on the study area during 
the hunting season. This card requested cooperation and asked the 
number of persons hunting from.the car, the time to the nearest quar­
ter hour that they had hunted, the bag of pheasants, divided into 
banded and unhanded birds, and the band numbers of any banded 
birds. A pencil and a, thumb tack were left with the card, which car­
ried a line requesting that it be thumb-tacked to the nearest fence 
post or tree. In 1944, the low year, 475 cards were issued, 878 
issued in 1942 was high. Gross return of the cards varied from 81 
per cent to 91 per cent of the number issued. From 69 per cent to 
85 per cent of the cards issued were returned with such information 
as to be usable. Cards were classed as usable when all of the informa­
tion requested was given, or could be supplied or interpreted by the 
checker; and when "not hunting" or some nonhunting activity was 
entered on them. Corrections by the field men were infrequent and 
consisted of such changes as deleting a car or hunting license number 
from the space provided for pheasant band numbers, when the other 
information was completely and apparently conscientiously given. 
From these returns it appears that from 94 per cent to 96 per cent 
of the cards issued were placed on cars from which the occupants were 
hunting. Table 1 gives this information for the 5 years. 

During the 1941 hunting season a number of hunters were inter­
viewed in the field in addition to complete coverage of the area with 

------- carcards. Information from carcards filled out by parties that had 
�rviewed was used in arriving at the estimated hunting pres­

sure and success but was not combined with that from other carcards. 
Hence, it is possible to compare information obtained by interview 
and observation of hunting parties with similar information furnished 
on carcards by hunters that had not been interviewed. The average 
number of persons per party interviewed, compared to the average 
number hunting from a parked car, as reported on the carcards, should 
indicate the reliability of these reports. The number of persons in a 
party is apparent and does not depend on an estimate as does time 
hunted. It is not subject to the variation that is possible in the re­
ported kill whe:0: interviews are made during the course of the day's 
hunt while carcards are not filled out until the hunter is leaving. 
During the 1941 season 170 hunting parties consisting of 308 people 
were interviewed, an average party size of 1.805. There were 455 usable 
cards returned by hunters that had not been interviewed, stating 
that 826 persons had hunted from those cars, an average party size 
of 1.815. If available personnel had permitted, the interviews would 



1941 
1942 
1943 
1944 
1945 

TABLE 1. NUMBER OF CAR CARDS ISSUED AND RETURNED 

Days of 
open season Cards issued 

.................................. 43 720 
·································· 43 878 
.................................. 43 493 
·································· 31 475 
.................................. ... 31 655 

\ 
\ 
I 

Total cards returned 
'Per cent 

Number o,f issue 

583 81. 
764 87. 
439 89. 
398 84. 
594 91. 

By hunters 
Number 
o,f cards 

455 
679 
392 
362 
493 

Cards returned usable 
By nonhunters 

Number Per cent 
of cards of issue 

41 6. 
39 4. 
26 5 .. 
22 5. 
28 4. 

By both 
Number Per cent 
of cards of issue 

496 69. 
71S- 82. 
418 85. 
384 81. 
521 80. 
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have been continued throughout the study as a continued check, and 
for·the added information that is obtainable. However, it is felt that 
the 1941 :figures indicate a remarkable agreement between the results 
of interviews and carcard information. The 308 hunters interviewed 
had spent an average of 2.36 hours afield and taken a pheasant for 
each 11.8 men. The 826 hunters reporting on carcards had spent an 
average of 2.49 hours afield and taken a pheasant for each 12.3 men. 

Hunting pressures and success. The study area is not served by 
public transportation hence it was assumed that all hunters used 
motor vehicles, except for those hunters resident on or quite near the 
area. The latter cases were sought out and most such hunting at­
tempts on foot recorded on 1carcards. A small amount of hunting on 
the area originated from cars parked outside the area but this was 
assumed to have been balanced by time spent and game taken ofl' 
area by hunters whose carcards were_ left.. The information obtained 
on the carcards seems to be an excellent sample of nonresident hunt­
ing- pressure and success. Total cards issued to hunter cars seem a 
suitable base for a conservative estimate of the total nonresident 
hunter activity. 

It was assumed th11t.. if 95 per cPnt of the ca;rno; retm·Tied m:ahle were 
from hunters. then 95 per cent of the earns is!'l11Pi1 had been placPd on 
cars from which the occunanto; were huntin!?'. Divinin!?' the nmnher of 
cards placed on hunter cars bv the number of such cal'ds returned 

- --------------- usable, provides a correction factor, which, annlied to the data from
�ble cards, increases it to an estimate of the nonresident hunter 

activity. A simpler way of arrivin!?' at the same factor is to divide 
the number of cards issued bv the total number returned usable. These 
correction factors vary durin!?' the 5 years from 1.18 to 1.33. More 
important than the chang-es in mMn.itude involved, are those that 
alter the relationship of the :fig'Ures. Tabulation of 1941 reports showed 
1,134 persons huntin!?' and a take of 42 unhanded pheasants; in 1942 
both :figures were slightly larger, 1,144 hunters and 45 unhanded 
pheasants. The calculated fi1?Ures, obtained by applying the correc­
tions, are 1,520 hunters and 56 birds in 1941 against 1,400 hunters 
and 55 birds in 1942. Both 1942 :fig'Ures now being smaller than those 
for 1941. The calculated number of hunters is rounded to the nearest 
ten, kills are to the nearest bird for each group. Tables 2 and 2A com­
pare the reported and calculated figures for the :five hunting seasons. 

With the long hunting season in Connecticut, hunting pressure ap­
pears deceptively light. The average is 30 hunting attempts per day 
for the 5 years, which is about 216 acres per hunter. However, more 
than half of the total pressure is applied on about seven peak days. 



SEED STOCK REFUGE INVESTIGATION 387 

TABLE 2. SUMMARY OF CAR CARD INFORMATION 

Number of Total hours of Average time Pheasants bagged Hours hunted 
hunters hunting time per trip hours Released Wild Total per bird tagged 

1941 1.134 2,781.25 2.45 51 · 42 93 29.9 
1942 1,144 2,743.5 2.40 96 45 141 19.5 
1943 694 1,904.5 2.74 69 14 83 22.9 
1944 647 1,599.0 2.47 25 15 40 40.0 
1945 968 2,704.75 2.79 78 18 96 28.2 

TABLE 2A. CALCULATED HUNTING PRESSURE AND SUCCESS 

Correction Number' of Total hours1 of Pheasants bagged 
factor hunters hunting time Released. Wild Total 

1941 1.33 1,510 3,730 68 56 124 
1042 1.22 1,400 3,350 117 55 172 
1943 1.18 820 2,250 81 17 98 
1944 1.24 800 1,990 31 19 50 
1945 1.26 1,220 3,400 98 23 121 

1To the nearest 10. 

These days are opening day, the first Saturday, Armistice Day, 
Thanksgiving Day, the opening of the rabbit hunting season, and 
other Saturdays. On such days an average of 85 hunting attempts 
are made, allowing about 80 acres per hunter. Pheasant cover on the 
area is about a quarter of the total acreage and most of the hunters 
are primarily interested in pheasants. The area hunted is, therefore, 
probably about 20 acres per hunter. The man-hours hunted on these 
peak days average about 270, which is a man-hour of hunting on each 
peak day for each 6 acres of pheasant cover. Since there are seven of 
these days more than a man-hour of hunting time is spent for each 
acre of pheasant territory, at times when the average distributioI,1 of 
hunters is one per 20 acres of such cover. Table 3 gives some informa­
tion about these peak days for the 5 years. 

The hunter bag on the area has been small during the entire study. 
Man-hours hunted per bird bagged have gone down, and up and down 
during this time. The best year was 1942, with 19.5 hours per bird 
bagged, the poorest 1944 with 40 ·hours. In terms of estimated kill per 
acre the take has varied from a bird for each 130 acres to a bird for 
each 37.8 acres. 

Wild-raised and stocked birds. The source of the pheasants that were 
bagged on the area is of interest in showing how birds raised in the 
wild and those stocked at various times contribute to the hunter take. 
Birds raised in the wild varied from 17 per cent to 45 per cent of the 
birds reported killed during the study. Stocked birds are divided into 
two groups by season of the year stocked. Birds stocked in August 
and September made up 8 per cent to 10 per cent of the bag during 
the 2 y'eal'S 1941 and 1942 in which liberations were made at that time. 



TA.BLE 3. ESTIMATED ACTIVITY FOR DAYS OF GREATEST HUNTING PRESSURE 
Pheasants baggedl 

Days Huntersl Hours1 Released Wild Both 
Per cent Per cent Per cent Per cent Per cent Per cent 

Number of season Number of total Number of total Number of bag Number of bag Number of bag 
1941 ............ 6 14 763 50 2,028 54 29 43 34 61 63 51 
1942 ············ 9 21 712 50 1,716 51 57 49 21 38 78 45 
1943 ............ 8 19 424 51 1,238 55 34 42 6 35 40 41 
1944 ............ 8 26 432 54 1,078 54 25 81 14 74 39 78 
1945 ............ 5 16 650 53 2,003 59 62 63 15 65 77 64 

lThe correction factors given in Table 2A were used in arriving at these estimates. 

TABLE 4. COMPOSITION OF THE BAG FROM KILLS REPORTED ON CAR CARDS 

. Native ....................................................... . 
During season stocked ............................. . 
Pre-season stocked ................ .................. . 
Stocked off area covers .......................... .. 

· Preceding years stocking ........................ .. 
: Stocked, place and date unknown ......... . 
· Total stocked birds ................................... . 

Total native and stocked ......................... . 

1941 
Number Per cent 

42 45 
241 26 

9 10 
3 3 
0 0 

15 16 
51 55 
93 100 

1942 
Number Per cent 

45 32 
65 46 
11 8 

5 3.5 
1 1 

14 9.5 
96 68 

141 100 

1943 
Number Per cent 

14 17 
30 36 

0 0 
3 4 
0 0 

36 43 
69 83 
83 100 

1944 
Number Per cent 

15 37.5 
11 27.5 

0 0 
10 25. 

0 0 
4 10 

25 62.5 
40 100 

1945 
Number Per cent 

18 19 
25 26 

0 0 
40' 42 

0 0 
13 13 
78 81 
96 100 

•Includes 2 "308" incompleted bands. In determining the correcti on factor for 1943, these birds are further classified as "stocked, place 
· and date unknown" 17, and "sub-standard cock stockings" of which 19 were recovered. 

TABLE 5. RELEASE AND ESTIMATED RECOVERY OF BANDED COCK PHEASANTS BY SEASON OF LIBERATION 
Season of 1941 1942 1943 
l}beration Released Recovery Released Recovery Released Recovery 
Spring .......... 21 o 20 O 25 O 
Pre-season .... 58 191 47 16 O 0 
In-season ...... 79 45 159 93 111 47 
Total ............ 158 64 226 109 136 47 

1Includes bird released in 1941 but killed in 1942. 

1944 
Released Recovery 

6 0 
0 0 

58 16 
64 16 

1945 Total 
Released· Recovery Released Recovery 

3 0 75 0 
0 0 105 35 

116 38 523 239 
119 38 703 274 

Per cent of 
recovery' 

0 
33 
46 
39 

This tabulation does not include birds released off area but taken en area. The correction factors used in obtaining the figures of estimated 
recovery are as follows: 1941, 1.86; 1942, 1.43; 1943, 1.56; 1944, 1.48; 1945, 1.51. 
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Birds stocked during the season constituted 26 per cent to 46 per cent 
of the bag. In addition three other classes of stocked birds are necessi­
tated by the figures reported : :birds '' stocked place and date un­
known,'' birds '' stocked in off area coverts,'' and for the case of a sin­
gle bird, "from preceding year's stocking.'.' Birds that were reported 
as a banded cock killed but for which the band number was not given, 
varied from 9.5 per cent to 25 per cent of the total bag. These figures 
for the 5 y'ears are given in Table 4. Obviously all such kills of stocked 
birds should be combined. with the kills of known origin in estimating 
the value of the liberations at different periods. This has been done, 
assigning the '' stocked, placed and date unknown'' entries to the other 
three categories '' pre-season stocked,'' '' during season stocked'' and 
"stocked in off area coverts" in proportion to their reported relation­
ship. Further, the known kills of birds liberated at a given season 
must be increased for hunters not reporting. For ease in handling, 
these two operations are combined into a correction factor for each 
year which can be applied to the reported kill of any group of stocked 
birds. This method facilitates the conversion from reported to estimat­
ed take, of various tabulations showing the success from stockings in 
various coverts and at various times. Applying this method, of com­
puting the estimated take of a given group of stocke<;l birds, to the re­
ported take, we find that 33 per cent of the cocks stocked on the area in 
August and September were probably taken by hunters. There were 
105 banded cocks stocked during these months in 1941 and 1942, and 
the take is estimated at 35. Birds were stocked during the season in all 
5 years. A total of 523 of these were banded and it is estimated that 
239 or 46 per cent were recovered. Recovery from some individual 
liberations during the season was considerably higher and recoveries 
for 2 of the 5 years were above 50 per cent. Table 5 gives this infor­
mation. 

One other comparsion between wild-raised and the cocks stocked 
before and during the hunting season is of interest. This is the elapsed 
hunting time, between the opening of the season, or the date stocked, 
and the date that the last of such birds was reported killed. This 
might be termed the period during which the birds furnished sport. 
For the 5 years, this period varied from 29 to 43 days for wild-raised 
birds, an average of 34 hunting-days. The various liberations of pre­
season stocked birds furnished from O to 68 days of hunting, averag­
ing 19 days. The various liberations during the season furnished from 
1 to 29 days of hunting, averaging 10 days of hunting from a libera­
tion. Table 6 gives this information for each liberation. 
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TABLE 6. SPREAD OF KILL AND REPORTED RECOVERY OF BANDED COCKS 

Year Liberation date Number Date of Number Number days 
1941 Native liberated last kill killed hunting 

9. 1·41 40 11·20 42 29 
10· 5-41 18 10-25 5 7 
10-26-41 8 10-30 4 11 
11· 4-41 20 11- 8 4 12 
11· 9-41 23 11-12 4 8 
11-16-41 14 11-20 10 10 
11-18-41 14 11-20 2 4 

1942 Native 11-22 4 5 
9- 1-41 11-26 45 35 
8-23-42 11 11-14 1 68 
8-25-42 10 10-22 1 5 
9- 6-42 26 0 0 

10-13-42 15 11- 4 10 16 
10-18-42 20 10-31 7 13 
10-26-42 46 10-20 6 2 

11- 4-42 48 11-27' 17 29 
11-10-42 30 12-· 1 23 24 

1943 Native 11-25 12 14 
10-20-43 25 12 4 14 43 
10-22-43 23 11· 6 10 16 
10-31-43 18 11-13 12 20 
11· 1-43 28 11-15 1 13 
11· 8-43 17 ll-10 2 9 

1944 Native 11-12 5 5 
10-16-44 24 11-25 15 31 

. 10-22-44 9 10-31 4 9 
11· 6-44 25 10-24 4 2 

1945 Native 11-13 3 7 
10-16-45 28 11-24. 18 31 
10-22-45 27 10-20 5 1 
10-29-45 36 10-31 10 9 

11-13-45 25 11· 3 8 6 
Average Native 11-17 2 5 

Pre-season 20 29-43 34 
DU;ring season 24 0-68 19 

1-29 10 

Note: This tabulation does not include birds liberated off area but taken on the area. 

CONCLUSIONS 

The methods used in obtaining data on hunting pressure and suc­
cess and on the effectiveness of the stocking of the area seem to have 
been sound and the figures obtained were satisfactory for calculating 
the hunting pressure and success of hunters not resident on the area. 

The hunting pressure on the area was heaviest in 1941, decreased 
to a low in 1944, and increased again in 1945. More than half of the 
hunting on the area was done on from 5 to 9 peak days. On such days 
the pressure_ is considered severe. 

Hunting success on the area varied widely during the study. It was 
poorest in 1944 when 40 hours were hunted per bird bagged and best 
in 1942, with 19.5 hours per bird bagged. To further darken the pic­
ture for the average hunter it is likely that some hunters took the 
season limit of 15 cocks from the area each year. 

Cock birds raised in the wild on the area were a considerable part 
of the take at the beginning of the study, furnishing 37 per cent of 
the bag during the first 2 years. They dropped to 17 per cent of the 
bag in 1943. Numerically, the take has increased each year since, but 
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the per cent of the bag has gone up and down due to differences in 
the number of birds stocked. In addition to their numbers in the bag 
the wild-raised cocks furnished more days of hunting than stocked 
birds and provided sportier shooting. 

With low potential production of birds in the wild on the area and 
even lower actual production the need of stocking to meet hunting 
pressure is evident. Birds stocked at intervals during the hunting 
season were most successfully brought to bag. Estimated .take indi­
cates that 46 per cent of these liberations were bagged on the area. 
From the number of birds bagged on the area that were stocked in off 
area coverts it can be assumed that an additional 5 per cent of these 
birds released on the area were bagged elsewhere. Liberations on the 
area during August and .September of the first 2 years are estimated 
to have been 33 per cent recovered. No cocks released on the area in 
the spring appeared in the bag. 

In the spring of 1942 food patches of field corn were established 
in 18 coverts on the area. They were maintained for the two follow­
ing years .. Prior to the 1942 hunting season, small refuges of from 
10 to 40 acres were posted around each food patch. Adjacent to five 
of the food . patches, areas of swale land as winter cover were fenced 
against grazing to provide adequate cover. Where necessary the food 
supplies on the refuges were supplemented by maintaining feeding 
stations. Management of this kind and intensity did not maintain the 
population of pheasants in the wild during the widespread reduction 
in the numbers of pheasants which occurred in 1943. 

DISCUSSION 

CHAIRMAN DAMBAOH: Is there an;y discussion of the paper, It seemed to me 
he opened up a couple of questions which pertain to men who are interested in 
pheasant yield, particularly on the success of wild vs. released birds. Are there 
any questions T 

MR. H. G. TAPPLY (Massachusetts): I wonder if Mr. Bishop would care to 
express an opinion on the length of season. That has been brought up at former 
meetings. It was brought up last night by Professor Leopold as to the spreading 
of the seasons. In general in the East, the season is long where we have the 
short crop-that is, the natural crop of pheasants-in the West where they have a 
better natural crop. 

I notice that his paper indicates that while the season is long-31 days-yet, 
the peak of hunting is pretty high at certain spots. I would like to have his 
opinion as to whether that intensive· hunting period proves to be the same or is 
there any difference with the short or long season f 

MR. BrsHOP: We figured the cumulative percentage of kill for the birds that 
we had to do with-if ,we could take the first week or at the most, the first 10 
days of the season, we could reduce our kill by 50 per cent, but no amount of 
time taken off the back end of the season would probably reduce the kill more 
than 10 per cent. In other words, they would kill as many in a season of a week 
or 10 days as they would in the present season. If the pressure is high enough, 
the first week or 10 days they take 80 or 90 per cent of the available birds. 
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MR. TAPPLY: Of course, it is obvious that if you took 10 days off the first of 
the season, you would still have 10 days which would be the first of the season. 

MR. BISHOP: Precisely. 
MR. TAPPLY: Your point is that you gained a psychological victory by adding 

20 days to the end of the s�ason which, perhaps, satisfied a lot of hunters. Is 
that your conclusion T 

MR. BISHOP: That is it exactly. With the number of hunters who are ready 
to go into the field and take birds, they would take just as many birds in the 
short season-the shortest possible season that we could put across-a week or 
10 days or. even a 5-day season-they would take so close to the same amount of 
birds that they would otherwise take out that there is no point in shortening it, 
the idea being to get a man out in the field with a dog or gun, whether there is 
anything there for him to hunt or not and give him some outdoor recreation. 

MR. TAPPLY: It would be interesting to know and to get the comments of Chair­
man Dambach from Ohio as to why they don't give their hunters the satisfaction 
of that tail-end 20 days. 

CHAIRMAN DAMBACH: I think it would be far bet.ter if I called upon someone 
from the conservation group in Ohio on that. Mr. Robey, would you care to 
comment on that pointf 

MR. GEORGE D. ROBEY (Ohio): The attitude generally in Ohio has been that 
enough birds would be taken in the 2-week season to justify closing. The rabbit 
season does continue on through and there has been some agitation on the part of 
the sportsmen and some of our law enforcement men to close. off the rabbit season 
too or to make the two seasons contiguous. The reason for that is that the claim 
is made. at least that these hunters hunting rabbits are also out shooting pheasants 
and that may be so. Further than that, I don't know how t.o quite answer that. 
Maybe Dr. Reis can answer that. I couldn't go any further with it. 

CHAIRMAN DAMBACH: Would you care to comment further on that, Mr. Sunf 
MR. JACK SuN (Ohio): I think there is one factor and that is to try to avoid_ 

to a certain degree, getting into the snow that we usually get some time in De, 
cember beeause when there is snow on the ground, it increases immeasurably the 
possibility of a hunter, especially a hunter without a dog, taking a pheasant and 
I think that may have been a factor in the minds of the council when they set 
up the closing of our season around the first week in December. 

CH.AIRMAN DAMBACH: There is still another factor, I think, that should be 
given consideration and that is the farmer. Farmers aren't too anxious to have 
gunners over their fields for any longer period of time during the hunting season 
than is necessary as the pheasants are in the soybean and corn belt. It is an in­
convenience to farmers when the pheasants are in the field. 

They operate their combines clear up to Christmas and even later and that is 
still another factor of some importance. 

MR. GEORGE H. KELKER (Utah) : Another thing that regulates the length of 
the season is with regard to the disposition of the warden service. In Utah, we 
have a 3-day or 4-day season on pheasants allowing three cock birds per day. Our 
pheasant season comes at the weekend following the deer 8eason. The game 
wardens have had 10 days or rather 12 days on the deer checking stations and 
patrolling. The following weekend, they patrol and have some cheeking stations 
on pheasants. 

A week later, at the conclusion of the pheasant season, they are out patrolling 
and supervising the cheeking stations for elk. It happens that in Utah the cities 
are along the foot.hills and the hunting area is usually in the mountains-on one 
side and the agricultural end is on the other. Because of that arrangement of 
heavy hunting on deer, on pheasant and on elk, the season has to be short and 
the number of birds taken is either a 1-, 2-, 3- or 4·day season as well as the num­
ber of birds per season. That way they get the removal of the pheasants accord­
ing to the number and at the same time, supervise the warden service to the 
best of its ability. 
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CHAIRMAN DAMBACH: In other words, then, your short season is not due to 
undue kill of birds, but as a matter of convenience, in using personnel. Any 
other discussion on this 7 

MR. KENNETH MAYALL (Ontario, Canada): I think there is just one other point 
that wasn't taken up. I believe there is an added question with reference to the 
length of season, an added question in addition to the one of how many bi.rds 
have already been taken and that is how smart the birds become. In Ontario, 
and certainly other places, it is very notable that after 2 or 3 days the pheasant 
becomes a great deal smarter. He either lies lower or else he :flies sooner and that 
has a considerable effect on whether the length in season is going to result in more 
birds or not. 

MR. EMIL J. N. OTT, JR. (California): We shortened our bag limit in Cali­
fornia for two reasons. One of them was primarily to cut down the kill and the 
other one was that we set our bag and possession limit. By setting our bag and 
possession limit and shortening our season, we can almost approach what we have 
as the number of birds we can have during a season or rather, we permit the 
taking of 10 birds there, and before we had the bag and possession limit, we had 
a 10-day season. Unless we had a warden behind EJvery man in the field, he would 
illegally bring home 30 birds in a season. 

Now, if he is lucky, he can get by with the number of birds he can ordinarily 
take. We are very much interested in the longer season. Of course, in California, 
we have nice roads and sunshine and everybody hunts every day for pheasant. 
We have dogs working in the field with the men with a gun during the off season. 
That is a sort of touchy suhject, but it has worked out. 

We use our dogs 7 to 8 months a year in California and keep them in pretty 
good shape. We have 'built up a great interest in the use of dogs in the field 
and from a conservation standpoint, I think with the combination of the two of 
them, we are approaching somewhere near where we can more or less control the 
shooting and the take of pheasants in California. 

CHAIRMAN DAMBACH: Your program has been developed and planned to the 
favorable use of dogs in hunting open game. 

MR. OTT: Very much so. In fact, we go so far as to encourage it by holding 
our birds over and releasing them after the open season so that these men can use 
them in their bird dog trails. We do everything we can to encourage the use 
of dogs. In fact, it is getting so that in pheasant hunting very seldom do you 
see a group of people out without a dog. We encourage it to its utmost because 
of the checking· we have had in our sportsmen's clubs, we have found that we 
have reduced the loss a· great deal. 

Some of these people actually tell the truth and they say it takes five birds to 
get one in the bag and anybody who has shot pheasants who isn't a good shot, 
sometimes that is more the truth than we all know. 
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During the past decade waterfowl have cost the American public
more money than any other cla�s of game. These costs· have been 
shared by the hunter in pursuing his sport; the government in en­
forcing regulations and acquiring, developing, and maintaining 
refuges; and by the farmer in suffering losses to his crops. In com­
parison to other costs, the amount used for research has been small, 
presumably because immediate action was needed to save the ducks 
and because most research requires time. We now have time to work 
on the fundamentals that were by-passed. This paper deals with win-

. tering-ground fundamentals, particularly those concerning the mal­
lard on its wintering ground in Ark�sas. 

The wintering grounds offer probably the best opportunity to ob­
tain reliable population figures on mallards. Thoroughly-trained cen­
sus takers using modern devices, including airplanes and aerial 
cameras; could obtain figures considerably more accurate than those 
furnished by untrained and often incompetent census takers that sup­
ply some of the figures now being used. 

394 



A WATERFOWL RECONNAISSANCE 395 

The wintering grounds also are the proper places to get mallard 
sex and age ratios. A large series of �ge ratios is the best yardstick 
devised to measure the crop produced. No one has availed himself 
of the excellent opportunities offered in Arkansas and Louisiana to 
obtain age and sex data. 

Are the present wintering grounds adequately supplied with feed 
and with resting areas to take care of the needs of present and future 
mallard populations Y Opinions concerning this question are plenti­
ful, but facts are scarce. 

How many mallards die on the wintering grounds Y So far we lack 
reasonably accurate hunters' kill figures. Losses to trappers and nat­
ural losses likewise are unknown. 

When do mallards pair and what effect does hunting have on the 
pairs Y These and other questions remain to be answered. 

Grand Prairie.-W e are able to shed lighf on some of these questions 
from information obtained concerning mallards on the Grand Prairie 
Area surrounding Stuttgart, Arkansas. Grand Prairie as herein de­
fined occupies nearly a thousand square miles bounded on the east 
by the White River Bottoms, on the south by the Arkansas River, on 
the west by Bayou Meto, and on the north by the RQck Island Rail­
road. Within these boundaries are several tributary bayous and 
ditches draining a prairie devoted to rice culture. Dotting the prairie 
are numerous timbered depressions known as "islands" or "pin oak 
flats,'' at least two dozen of which are used as rice reservoirs or as 
'' green tree" reservoirs. 

A few definitions may be in order. "Pin oak" flats are misnamed. 
There are no pin oaks ( Quercus palustris) in the area. The tree for 
which the flats are named is the willow oak ( Q. phellos) . Rice reser­
voirs are leveed flats or dammed creek bottoms choked with dead or 
dying timber. They have two uses in the Grand Prairie Area: (1) for 
irrigating rice fields, (2) for duck hunting. Green tree reservoirs are 
built like rice reservoirs, but are used specifically for duck hunting. 
After the hunting season the water is released so that the timber does 
not drown. 

The bottomlands bounding or transecting the area total. more than 
a quarter-million acres, and include White River National Wildlife 
Refuge, which contains over a 100,000 acres. The ecology of the White 
River bottoms has been discussed by one of the present authors in an 
earlier report (Smith, 1939). 

The reservoirs are estimated to occupy about 10,000 acres. 
The rice acreage of Grand Prairie is about 175,000 acres, according 

to information received at the state rice experiment station. There is 
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an unknown additional acreage of soybeans and lespedeza used in ro­
tation with rice and probably approximating the rice acreage. 

Grand Prairie has produced rice for more than 40 years. It now 
yields about two thirds of the rice produced in Arkansas, which ranks 
only behind Louisiana as a rice-producing state. Rice culture requires 
the use of an enormous quantity of water, most of which on Grand 
Prairie is pumped from shallow wells. Recently ground-water sup­
plies have become overtaxed and, as a result ground-water levels have 
dropped, making pumping more expensive than formerly. At first, 
reservoirs were built to develop a cheaper water supply. Later, when 
it was discovered that the reservoirs attracted ducks, many farmers 
found that hunters were willing to pay enough for their sport to offset 
initial and maintenance costs for reservoirs as well as pumping costs 
for filling them. The farmer could then hold the water until needed 
for rice. Many farmers prefer reservoirs to wells not only because 
duck hunters pay for the irrigating water, but also because fields can 
be flooded more quickly and evenly from reservoirs than from wells. 
The first rice reservoir in the area was built in 1928, the next in 1933. 
Twenty or more have been built since 1933, mostly during the height 
of the duck depression, when Grand Prairie enjoyed some of the best 
shooting to be had at that time. 

The reservoirs have been successful in, attracting the ducks away 
from the bottomlands. At first the duck hunting center was Gillett 
near the lower end of Grand Prairie, and only a few miles from White 
River Refuge. As more reservoirs were constructed, the ducks were 
drawn away from their former haunts so that now the mallard capital 
is Stuttgart, 30 miles north of Gillett and 25 miles from White River 
Refuge. Formerly, the ducks fed and rested in the bottomlands during 
the day and fed in the rice fields at night. Now most of the mallards 
rest on the rice reservoirs and feed in the nearby fields, returning to 
the bottoms only during periods when high water covers fresh feeding 
grounds. When we visited the Stuttgart area in January 1946, most 
of the ducks were using the reservoirs. While we were there a flood 
covered many acres of the bottomlands, and most of the ducks moved 
into the newly flooded areas. Many mallards left Arkansas at that 
time. Concurrent with the decrease in Arkansas, a marked increase 
was reported in the bottomlands of Mississippi and Louisiana, eviden&e 
that a wintering population of mallards is very mobile. 

Food conditions.-We can speculate that a shortage of food in the 
Grand Prairie area caused the mass southward exodus at a date when 
spring migration was close at hand. There is some basis for this be­
lief. Mallards are supposed to frequent the Grand Prairie area chiefly 
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on account of the plentiful food supplies furnished by rice, acorns, 
soybeans, lespedeza seed (according to local hunters), and the weed 
seeds that go with rice culture, including wild millet (Echinocloa 
spp.), smartweed (Polygonum spp.), nut grass ( Cyperus spp.), teal 
grass (Eragrostis spp.), and others. 

Available food supplies in the Grand Prairie area fluctuate greatly 
from year to year, depending usually on water conditions when the, 
ducks are present. In some years, mast is plentiful and available; in 
other years, it is plentiful but unavailable except in artificially-flooded 
green-tree reservoirs; still other years there is no mast. Likewise, the 
amount of waste rice and soybeans available, varies with cropping 
conditions. 

We examined 100 mallard stomachs taken during the middle of 
January from various hunting places within the Grand Prairie area. 
Apparently little rice remained in the fields, for this grain comprised 
less than a tenth of the food in the stomachs. No acorns, soybeans or 
lespedeza seeds were represented in the stomachs examined. Field 
weed seeds of the species already mentioned were almost exclusively 
the kinds of food found in stomachs by mid-January. There is the 
possibility that the mallards were taking weed seeds in preference to 
crops or mast. Perhaps weed seeds alone were plentiful enough to 
supply the feed needs of the wintering ducks. The remaining possi­
bility is that Grand Prairie had so little duck feed by early 1946 that 
many mallards left for other areas. If so, northward-migrating ducks, 
some of which already were arriving when the local mallards departed, 
must have gone hungry. 

Age and sex ratios.-The primary purpose in visiting the Grand 
Prairie area in January 1946 was to obtain age ratios of mallards on 
their wintering grounds. Similar studies in Illinois during the 1945 
fall migration had indicated a shortage of young birds, evidence of a 
poor hatch. There is always the chance that age or sex ratios taken 
along the flyway are distorted by differential age or sex migrations. 
Even where mallards are . wintering, there is some question whether 
sex or age ratios are the same on more northerly grounds as on those 
in the far south. Grand Prairie was selected for our wintering-ground 
bag inspection studies because of its central location. Three days were 
needed to inspect 711 mallards and 55 other ducks. Then the kill fell 
off because of the mallard exodus to flooded flowages to the east in 
Mississippi and to the south in Louisiana, making it unprofitable for 
us to remain longer. 

We encountered technical difficulties in classifying drakes as to age 
because by January the sex organs of many juveniles closely resem-
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bled those of adults. Hens were easily aged by the presence or ab­
sence of openings to the bursa and oviduct. The age ratio of birds in 
the Arkansas sample was 0.7 juvenile per adult, which was identical 
with the ratio obtained in Illinois, in the fall of 1945. That mallards 
fared badly on the breeding grounds in 1945 is indicated by comparing 
the above ratio with the average ratio obtained in Illinois for the pre� 
ceding six years : 1.4 juveniles per adult. 

Hunting is so good in the Grand Prairie area that the better hunters 
can, and a few do, deliberately select drakes. Hence, the preponder­
ance of drakes in the bag may not be significant. The sex ratio of the 
sample inspected showed 55.8 per cent drakes. 

Kill estimate.-How does the kill in Arkansas compare with that in 
other parts of the wintering grounds Y Arkansas returns from mal,­
lards banded in Illinois are almost double those of its nearest com­
petitor, Louisiana, but this comparison may not be valid for several 
reasons. Perhaps Louisiana receives more mallards from flights that 
are not sampled in Illinois traps than does Arkansas. Perhaps much 
of the Illinois flight winters north of Louisiana and never runs the 
gauntlet of Louisiana hunters. Info.rmation on these details remains 
to be worked out. We believe, however, that the mallard kill in Ar­
kansas is larger than that for any other state in the Mississippi fly­
way's principal wintering area. 

The 1945-46 kill on Grand Prairie was the largest in several years 
due- in part to an unusually early flight. Opening day during the 
past 3 years has been November 2, but usually few ducks are present in 
the area during the first week of the season. Thus, in 1943 and 1944 
the opening week's kill comprised less than 1 per cent of the total 
season's kill; but in 1945 it made up nearly 7 per cent of the season's 
kill. 

Few places in the country offer a: better opportunity to measure 
the kill accurately than does the Grand Prairie area. Grand Prairie 
hunting is so highly commercialized that even local. residents who are 
not rice farmers or guides must pay to hunt ducks. Most out-of-town 
hunters stay at the same hotel and have their kill processed at the 
same cold-storage plant. Up to January 10, 1946, the Riceland Hotel 
at Stuttgart had sold 882 nonresident and 750 resident hunting 
licenses for the 1945-46 season. The Meyer's Ice CFeam Company of 
Stuttgart handled the kill resulting from 2,626 hunts. A card-filing 
system used by Mr. Gus Meyer during the past three hunting seasons 
made possible an analysis of the kill per hunter per day for the three 
seasons ( Table 1). It was the opinion of local guides, club owners, 



TABLE 1. KILL RECORD BY 10-DAY PERIODS ON GRAND PRAIRIE, ARKANSAS, DURING THREE HUNTING SEASONS, 
194.8-44 THROUGH 1945-46.• . . 

Period I Man-days of hunting Total kill Average_lc_ill per hunter per day 
1943 I 1944 J 1945 1943 I 19441 1945 1943 I 19442 I 1945 _J 

46 
I 

24 I 257 409 278 
I 

2,066 8.9 11.6 

I
8.0 

280 109 I 310 2,409 1,070 2,452 8.6 9.8 7.9 
313 215 

I
396 2,717 2,290 3,100 8.7 10.6 7.8 

343 338 459 2,905 3,708 3,779 8.4 10.9 8.2 
216 432 289 1,873 4,853 2,243 8.6 11.2 

! 
7.7 

150 170 294 1,286 1,955 2,285 8.6 11.5 7.7 
258 199 460 2,311 1,959 4,010 8.9 9.8 8.7 I
...... 354 I 161 

- ---

3,7_8_()__ 1,234 .. .. 10.7 7.6 1

November 2-11 ............................... .. 
November 12-21 .............................. . 
November 22-December 1 .............. . 
December 2-11 ............................... .. 
December 12-21 .............................. . 
December 22-31 ............................. .. 
January 1-10 ................................... 

1 
January 11-20 ............................... .. 
Total or Average ......................... .. 13,910 I 19,893 I 21,169 1,606 8.7 10.8 8.0 1,841 2,626 

•Records furnished through the courtesy of the Meyer's Ice Cream· Company, · of Stuttgart, Arkansas, where at least a third of all the 
ducks bagged on Grand Prairie are processed for the hunters. 

•Bag limit in 1944-45 was 15. 
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and conservation officers that the Meyer's Company handled from a 
third to two thirds of all the ducks shot in the area. 

If the number of ducks brought into the Meyer's Ice Cream Com­
pany represented a third .of those bagged on Grand Prairie, the kill 
in that area in 1945-46 was about 63,500 plus crippling losses. 
Grand Prairie furnishes about half the duck shooting in the State of 
Arkansas according to returns received over a 5-year period from 
nearly seven hundred banded ducks bagged in Arkansas (Table 2). 
The Arkansas kill in 1945-46 would thus total about 127,000 plus 
crippling losses, a figure equivalent to about half the kill in Illinois 
in recent years. The average kill per hunter per day at Grand Prairie 
clubs, however, was about two ducks more than at Illinois River clubs. 

TABLE 2. TERMINUS FOR 1,714 MALLARDS BANDED IN ILLINOIS AND KILLED 
SOUTH OF ILLINOIS DURING THE PERIOD 1939·44. 

Place recovered Number recovered Per cent recovered 

Arkansas ........................... ,...................................... 698 
Grand Prairie .............................................. .. 
Rest of State ................................................ .. 

Louisiana .................................................................. 371 

m::rs���i .. :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ��� 
Tennessee1 ................................................................ 127 
Texas ........................................................................ 87 
Okl&homa .................................................................. 45 
Kentucky' ................................................................ 29 
Ala ham, .................................................................... 23 

Total .................................................................. l, 714 

352 
346 

40.7 

21.7 
12.0 
7.5 
7.4 
5.1 
2.6 
1.7 
1.3 

100.00 

20.4 
20.3 

1Missouri, Kentucky, and Tennessee at the present time are not important wintering areas 
for the Illinois River flight of mallards. Most of the ducks bagged in those states were 
taken during migration. 

If the number of ducks handled by the Meyer's Company was two 
thirds of the number of ducks killed on Grand Prairie in 1945-46, the 
local kill would total 28,225; the state kill 56,450. According to the 
formula we have used the take-home kill in Arkansas during the hunt­
ing season of 1945-46 fell between the two extremes 56,450 and 127,-
000. The higher figure is far short of the kill commonly assigned to
Arkansas, which is considered to be a first0class duck hunting state.
If kill estimates for other states are comparably high, and in Illinois
at least, they have been in the past, it follows that our entire national
system of kill-accounting is out of kilter. Likewise, it follows that if
hunters kill approximately 10 per cent of the duck population annual­
ly and if the 10 per cent represents a much smaller figure than for­
merly thought, then our population estimates also are too high.

Pairing.-Some mallards are paired when they reach Illin.ois early 
in November. The majority are paired by the first of the year. 
Hunters report that paired mallards are more easily decoyed than 
groups of unpaired birds. The effect on the population of breaking 
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up pairs 3 or 4 months before the breeding season is unknown. Pre­
sumably, new mates are chosen and no lasting, harm is done. De­
tailed studies on the wintering grounds of prebreeding behavior are 
needed badly. 

CONCLUSION 

Wintering grounds offer a fertile field for waterfowl research, a 
field scarcely touched up to the present time. Studies similar to the 
one herein reported should be repeated in Arkansas and inaugurated 
elsewhere. Only through such studies can we hope to remove the 
guesswork from waterfowl accounting. 

SUMMARY 

1. To date, research has received little of the funds used to main­
tain our waterfowl population; as a result, fundamentals of manage­
ment have been neglected. 

2. More accurate information is needed concerning the composi­
tion and size of wintering populations, food conditions, mortality 
rates from vari!ms causes, and the wintering-ground behavior of 
waterfowl. 

3. A brief study of wintering mallards in the Grand Prairie rice
area qf Arkansas has provided us with some of the information that 
is needed from all parts of the wintering grounds. 

4. One hundred mallard stomachs from Grand Prairie contained
90 per cent weed seeds, 10 per cent rice, no soybeans. 

5. Age and sex ratios based on an inspection of 711 mallards were
0.7 juveniles per adult and nearly 56 per cent drakes. 

6. Kill figures covering three hunting seasons indicated that the
kill in 1945-46 was the greatest. The estimated take-home kill by 
Arkansas hunters during the 1945-46 season was not over 127,000, 
about half the Illinois kill. 

- 7. Many mallards are paired by the first of the year while the
hunting season still is in pFogress. The significance of breaking up
pairs at that season is unknown.

8. Present bookkeeping methods on waterfowl leave much to_ be
desired. Wintering grounds offer excellent opportunities for obtain­
ing greater accuracy in measuring waterfowl populations. 
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DISCUSSION 

MR. VERNE DAVISON (South Carolina): I have heard a good deal about the 
regulations we are going to have to have reduced from the Southern Atlantic 
Coast. Many of our biggest hunters there have some proposals to make. I wonder 
if we are too young to hear what we might expect. Can't we get down to some 
figures here f Someone who has something to do with regulations or with research 
-is the bag limit reduction to be brought down to five a day7 Is that a fair
figure, or are we going to do it by little driblets of 10 or 20 per cent, and in a
season shortened what is indicated as a 50 per cent shortagef Mr. Hawkins'
paper does indicate that the hunting being what it was before and the actual
reproduction being only half, it really takes some serious figuring. I wonder if
someone might give us something to take back h-ome to think about and to brace
ourselves against.

MR. JOHN M. ANDERSON (Ohio) :If no one is going to answer that question, I 
wan1; to give you an example of wh:tt the hunter is wondering about, the waterfowl 
population in connection with what Mr. Davison has just said. I was sent over 
here by a duck club, made up of the usual composition, you know, of 24 or 25 
wealthy duck hunters. Just before I left, I had a conference with the president 
and on his desk were the status reports of the Fish and Wildlife Service of the 
past few years, and a couple of articles from Ducks Unlimited. He said to me, 
"Mr. Anderson, frankly, I am confused. I want you to go over to the Conference . 
and see if you can find out what is coming off. I read some of this material and 
I get the impression that we could bring back live decoys and baiting. If that is 
going to happen, I want to know it so I can start buying grain. 

'' On the other hand, from the status report it looks as though the regulations 
are going to be tightened up, and as a club member said, I, for one, don't believe 
that we should bring back baiting or live decoys or raise the bag limit. I don't 

· want to see it reduced too far."
The point I am making is that duck hunters themselves-and the club members

killed the large majority of the ducks-are actually confused and are asking
for information and they sent me over to get just such information. I think we
should take Mr. Davison's question very seriously and somebody had better get
some good information available for these men.

MR. TOM MAIN (Manitoba, Canada)� There is an impression abroad that Ducks
Unlimited is trying to influence the regulations in connection with kill. We are
just as anxious to see these birds continued, as our friends who are doing a great
deal of talking. We have never tried to influence the bag limit or the regulations
in any way. I think the gentleman who has just spoken may be confusing some
of the reports that he has in his office that have been written by somebody else,
rather than reports written by Ducks Unlimited.

I have a little book here we have just gotten up. It is just off the press. It

is called '' Cooperation Unlimited.'' It giTes the policy of Ducks Unlimited and
that is the only thing that we have put out for a long while to tell just what we
are trying to do, how others are helping us do it, what is happening to the ducks,
and so on. I would just like to have that thoroughly understood, that Ducks Un­
limited are not merely representing the sportsman, endeavoring to have the high
bag limits maintained, long seasons maintained and all that sort of thing, we are
just trying to increase the number of ducks. I may say that we are getting a lot
of help in Canada in doing this work. We have parties out now making surveys,
where the Government is bearing part of t.he cost, and Ducks Unlimited are paying
part of the cost. We are really getting along fine with the people up there and we
are doing a powerful. work helping the ducks.

MR. H. ALBERT HOCHBAUM (Manitoba, Canada): Mr. Main, you said. that you
were not trying to influence the waterfowl regulations-not in the service, no-­
but with the propaganda that you are putting out, which you don't take credit. for
when anybody calls it to your attention, and then use that mistaken fact to back
statements as proof that such things as baiting and the other restrictions should be
relieved. No, you are not doing it directly; you are doing it in a very indirect
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manner. There is this book that was mentioned yesterday. I don't want to talk 
about it. The part of that book that can be opened to severe criticism comes 
from your office. It is used as arguments for relief of present restrictions. 

I would like to ask you a question. On the current booklet you have in your 
hand, would you state the acreage of Ducks Unlimited land under management, 
pleasef 

MR. MAIN: What! 
MR. HocHBAUM: The acreage of Ducks Unlimited land-one million and a 

quarter, 
MR. MAIN: 1,300,000. 
MR. HocHBAUM: That is an engineer's estimateY 
MR. MAIN: That is right. 
MR. HooHBAUM: Mr. Cartwright, what is the naturalist's estimatef 
MR. MAIN: We have naturalists and biologists. 
MR. HocHBAUM: May I ask Mr. Cartwright his estimate! 
MR. MAIN: Mr. Cartwright, your thirty seconds are up. 
CHAIRMAN ROWAN: I think it would be a matter of interest, while we are all 

here together and this question of duck limit has been raised, just as a matter 
of interest, it is quite unofficial, how many people in this room would be agree­
able to seeing a five-duck limit imposed next yearf How many would like to see 
things exactly as they are remain Y (None). 

RECOVERY POTENTIALS IN NORTH AMERICAN WATER­
FOWL 

H. ALBERT H_ocHBAUM

Delta Waterfowl Research Station, Delta, Manitoba, Canada 

The great wildlife tragedy of the past decade is the false optimism 
that has attended the rise in waterfowl populations. On every hand 
we are offered superlatives describing the situation: "the miracle of 
conservation,'' '' production boosted 500 per cent,'' '' overpopula­
tions," increases reaching "almost to the full carrying capacity of the 
environment." If any disturbing news atten.ded the flights of recent 
years it was blamed on the weather: "record crop heads southward" 
but "haywire weather produces freaky duck season." And then comes 
the '' grand slam.'' In a recent press release ( Gabrielson, 1946) we 
are told by the Fish and Wildlife Service that it sees '' in the situation 
a threat to the future of migratory waterfowl hunting.'' One bad 
season and ''pop'' goes the waterfowl balloon. 

How could this happen? Management has taken much credit for the 
rise in waterfowl populations. But management has failed. We have 
gone from reported overpopulations to poor flights in 2 years. Even 
before the shotgun shells are off the ration lists, even before all the 
hunters in the armed services have returned to the marshes, the situa­
tion marks the future of waterfowl hunting as jeopardized. This is 
not management! The "miracle" is not the restoration of water-
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fowl; the miracle is that in 10 years we did not have the "know-how" 
to avoid the present situation which could have been avoided had man­
agement functioned. The miracle is that we could so steep ourselves 
in manufactured optimism that the current situation (which man­
agement should have foreseen) comes as a deep shock and surprise to 
most of us. 

Management has failed in one of its most important functions. It 
has failed to foresee the current plight of waterfowl; it has failed to 
predict (as successful management of any domestic crop must pre­
did), to manage and regulate the harvest in accordance with prevail­
ing conditions that were measurable and predictable. Let us hope that 
we may learn. The future of waterfowl as game birds still depends 
upon management. 

Waterfowl management admittedly is far more complex than in 
other game birds. The vast, mobile population is spread over our 
entire continent, the joint property of three nations. When we ma­
age waterfowl we do not work with one species in one environment, 
as in quail or pheasants, managing and hunting one kind. Ducks in 
their many species are not alike. Each is unlike the others in be­
havior, in physical makeup and in its relationship to man, the hunter 
and would-be manager. As one small step, then, in setting the stage 
for future management, let us study some of the factors governing 
the potential recovery rates in the several species of American ducks. 
''Recovery,'' incidentally, is the proper word. Ducks are still in the 
recovery stage in their climb from the deep low of 10 years ,ago. Now 
and for some time to come management must concern itself with re­
covering lost populations rather than maintaining stable numbers. 

When we manage the environment for ''waterfowl'' we must know 
t}).at each species or group of species reacts differently according to its 
innate makeup. We must know that waterfowl management is not 
necessarily redhead management. We must know that factors respon­
sible for an increase in mallards niay not induce similar gains in 
canvasbacks. If we are to manage the harvest we must learn to pre­
dict why and when some species have produced substantial gains 
while others have not. 

The following discussion attempts to describe some of the reasons 
for the differential recovery rate in our important game ducks. An 
understanding of the variation in productivity is essential, not only 
in the management of the environment, but in the establishment of 
sound waterfowl policy governing the harvest. 

Numbers.-Great numbers by no means insure large populations. 
Indeed, in cyclic species, such .as grouse and rabbits, population peaks 
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are followed by drastic ''crash'' declines. In our migratory water­
fowl, however, we know of no such spectacular drops in population. 
The recent deep low developed over a long period of years and its 
cause, in contrast to other game cycles, was known. In waterfowl we 
see security rather than disaster in numbers. 

Numbers in waterfowl probably have an important bearing on re­
covery rates. The larger the population, the better its chance to in­
crease its numbers. This is due to the nature of the breeding environ­
ment. At no time are breeding conditions favorable throughout the 
range, as we know all too well from our studies in recent years. When 
abundant water renders marshes in dry regions safe, floods are apt 
to strike elsewhere in the range. At no time is the entire breeding 
area safe from drought and flood, fire and agriculture. 

When numbers are large, the spread of the breeding population 
is such that it can absorb local adversities. It can suffer regional set­
backs and still show an over-all gain. When numbers are low,_ local 
adversities may serious impair the entire population, as in 1945 when· 
the redhead breeding grounds in Canada suffered drought and flood 
during the same season. We can draw a comparison with the rich and 
the poor investor. The rich man may scatter his investments widely, 
never chancing to lose all and always building his total securities. The 
poor man with his few investments chances meager gains and heavy 
loss. 

While we cannot quote figures of relative waterfowl abundance, it 
is clear that those species which had the largest populations 10 years 
ago, the mallard and pintail, have shown the greatest rec:overy. This 
undoubtedly is due in part to their original advantage of greater 
numbers. - •11111'._ 

Management must direct its efforts towards improvement of condi­
tions for small populations with their limited breeding area and their 
hazardous "investments." If management favors the small investor, 
so to speak, the species rich in numbers will take care of themselves. 

Breeding range.-Breeding range varies widely according to spe­
cies. There is a vast center of waterfowl breeding activity in the 
northern tier of the United States and in the prairie provinces of 
Canada where there is great specific overlap and where most of the 
important game species (with the exception of the black duck and 
wood duck) nest. Some, but not all species, have ranges extending far 
beyond this central region. Clearly the most successful species, such 
as the mallard and pintail, have the widest ranges. The much less 
successful ducks, as the redhead and canvasback which suffered so 
severely during the '' duck depression,'' are much more restricted in 
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range ( Gabrielson and Lincoln, 1941). The present breeding con­
centrations of these two diving ducks is at the northern edge of the 
original pattern of their continental breeding range. 

One of the most serious pressures of this northern region is clear 
when we examine growth rates. Young canvasbacks and redheads 
require several more weeks to reach the flying stage than young mal­
lards and pintails. They are favored by the longer spring and summer 
of the lower latitudes where, however, their breeding habitat is now 
greatly reduced through conflict with agriculture. Even in the lati­
tude of northern Utah the main hatch of redheads is not awing until 
mid-September (Williams, 1944: 254). In the northern tier of states 
and in southern Canada many young redheads are not awing until 
October while some do not fly until ice comes (Hochbaum, 1944: 109). 
It is possible that there is some compensation in the longer days of 
northern regions, but evidence now at hand suggests that the northern 
portion of the breeding range cannot produce optimum crops in these 
species. Management must be directed towards the improvement of 
southern ranges for species with long growth periods. 

A glance at any range map (Kalmbach, 1937·; Kortright, 1942) 
shows the main breeding area of redheads and canvasbacks overlap­
ping the agricultural regions and hazardous drought areas. Manage­
ment has attempted to create drought-proof waters within this region; 
but the 1945 drought struck with such force in Saskatchewan and 
Alberta that even some of the newly-created areas were left dry or 
nearly so. The much-publicized Many Island Lake in southern Al­
berta is but one example of the failure of management to conquer 
drought. As yet we have been unable to provide drought-proof areas 
on more than a fraction of the dry regions. We are unable to control 
drought much beyond the established irrigation districts. But with 
the knowledge of the breeding ranges and with current information on 
water conditions we can predict seasonal production according to 
variations in water. This is an important function of management. 
Yet this year, despite drought in the west, and floods in important 
areas on the eastern prairies, and despite reports of poor production 
in the redhead, there were no steps to make compensating regulations. 
This is not management. 

To one who knows the prairies of the northwest, it is clear that the 
cross-hatched range maps are most deceiving. Vast regions within 
these designated areas are untenable. The area acceptable to breeding 
ducks is but a fraction of the area indicated on the maps. This is 
particularly true in the diving ducks, notably the redhead, canvas­
back, and ruddy duck. These are primarily water-nesters; they nest 
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over water in emergent vegetation. Their range in large measure is 
restricted to areas where there are acceptable stands of emergent 
growths. Hence their range is greatly restricted within its over-all 
pattern; their numbers are concentrated. And because of their in­
tolerance they do not respond rapidly to changing conditions. Emer­
gent growths require a year or more to produce their stands. When 
management or natural forces increase the water supply, there is a 
_lag in between the appearance of water and response by breeding 
birds of these species. 

River ducks, on the other hand, being primarily land-nesters, do 
not demand the close relationship between the aquatic territorial site 
and the nest; they are much more tolerant in their choice of breeding 
situations. Thus their breeding range is much less restricted within 
the over-all pattern; their numbers are seldom as concentrated as in 
the diving ducks. When new water is available their reaction is im­
mediate. An outstanding example of this great difference between 
river ducks and diving ducks was seen on the agricultural prairie of 
southern Manitoba in 1945. There was the most bountiful runoff in 
at least 8 years. Throughout the southern portion of the province 
were scattered thousands of small waters, many of them persisting 
through the season. To all of these areas came river ducks (mostly 
mallards and pintails but all the prairie species in this group were 
present), and there was the heaviest farmland. nesting population in 
a decade. Territorial pairs were numerous where they had not been 
seen for years. But the new breeding population consisted only of 
river ducks. An extensive survey of this region revealed but one pair 
of diving ducks (lesser scaup) breeding on new water. 

Thus we see that river ducks are spread, diving ducks concentrated. 
Concentrations are dangerous. When disaster strikes it may impair 
production in a considerable portion of a population. We must look 
with .grave concern at the recent floods on the great Netley Marsh in 
Manitoba where breeds one of the largest redhead concentrations in 
the land. 

Pioneering.-We know very little about the role of tradition in 
waterfowl behavior. We do not accept the stand that the breeding 
ground of a given species is an inherent range ; yet we do not have 
full understanding of the land use shown by the different ducks. 

'we do know this, when new water areas are created there is a 
response on the part of certain ducks which come to nest at these new 
places. We see this in the new refuge marshes. It was shown by the 
1945 behavior of river ducks on Manitoba farmland. These birds, in 
their many thousands, bred on new waters which had not existed with-
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in their individual life spans. In other words, these ducks moved to 
areas with which they could have had no previous experience and 
which had not been used by ducks for at least one waterfowl genera­
tion. This is pioneering. Through its ability to pioneer a species 
responds rapidly to management. If it pioneers slow_ly, it responds 
slowly to management. 

Clearly the most successful river ducks are the most rapid pioneers. 
The diving ducks pioneer slowly. River ducks being more tolerant in 
their choice of breeding environment than diving ducks fihd a wider 
variety of ecological patterns acceptable. Hence new waters, as we 
have seen, are accepted more rapidly by river ducks than by the 
deep waters. 

I suspect, however, that variation in the pioneering trait reflects 
more than variations in breeding tolerances. The ability to pioneer is 
a part of the specific makeup and there is much variation species by 
species. The ability to pioneer is highly developed in the mallard and 
pintail, poorly developed in the redhead and canvasback. 

To place the matter in different. light, some species probably are 
more closely bound to traditions than others. Tradition-bound spe­
cies pioneer slowly. We know, for instance, that the Canada goose 
is tradition-bound. When, as we know to have occurred, an entire 
local population is killed, the breeding traditions are killed with the 
birds and the area is barren of breeders no matter how attractive it 
inay be. There are hundreds of "burned-out" marshes which are 
ecologically suitable for nesting geese, but which do not hold breeding 
populations because of broken traditions. When new traditions are 
established, as Pirnie (1938) has established goose traditions at the 
Kellogg Bird Sanctuary,· in Michigan, a new local breeding popula­
tion is created. 

I suspect that similar traditions obtain in ducks and that river 
ducks are less tightly bound to them than diving ducks. 

The importance of traditional behavior to management is great. 
It means that in species with strong traditional ties, we must build 
up "·seed" populations on new or uninhabited areas, thus establishing 
new local breeding populations through the creation ( or reestablish� 
ment) of traditions. We refer to burneg-out marshes. Here tradi­
tions have been burned-out with the vanished birds. While we may 
not overrate the importance of the great Canadian breeding grounds, 
certainly we underrate the importance of breeding areas within the 
United States. The rebuilding of traditions here, I believe, is just as 
important as the relmilding of marshes. 
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Sex properties.-In examining sex properties, as outlined l1y..cLeo­
pold ( 1933 : 95), we find the ledger partly balanced. 

All American game ducks are monogamous in the wild. 
Except for the long period in the wood duck (30 days), incubation 

requires between 3 and 4 weeks, with most species bringing off· their 
young in 21 to 25 days. 

All species produce but one brood a year. 
The meager information at hand suggests only a slight unbalance 

of the sex ratio at _hatching (Hochbauni, 1944: 51). 
1n· adult populations we know that an unbalanced ratio obtains in 

many species of ducks. Here the ledger.favors the river ducks, where 
the preponderance of drakes is not so great as in the diving ducks 

, (Lincoln, 1932, 1933; Leopold, 1933; Mayr, 1939; Mcllhenny, 1940; 
Erickson, 1943; Hochbaum, 1944; Petrides, 1944; Smith, 1946). This• difference between the two groups becomes all the more apparent when
we examine sex ratios of birds arriving on the breeding grounds
(Table 1).

TABLE 1. SEX RATIOS OF RIVER DUCKS AND DIVING DUCKS, DELTA, 
MANITOBA1 

Species 

Malla;d ·································· 
Pintail .................................. 

Redhead ································ 

Canvasback .......................... 

Lesser sea up •••••.• ,u,,, •••••••.•.. 

Percentage Ratio 
Male I Female I Male I Female I Male I Female 

1,226 I 1,197 

I
50.6 49.4 I 1.02 to 1 

1,687 1,563 51.9 48.1 1.09 to 1 
538 I 388 58.2 42.8 I 1.38 to 1 

1,908 I 1,008 
1-

65.4 34.6 I 1.89 to 1 
6,940 I 3,447 66.8 33.2 2.01 to 1 

1Sample counts of migrant flocks dm ing the last 2 weeks of April and the first week of 
ll:ay, 1939 to 1945, inclusive. 

We know very little about sex ratios beyond the fact that they exist. 
From studies in other game birds .(Leopold, 1933: 110, 339) and in 
ducks we infer that an unbalanced ratio is a symptom of a low popu­
lation. Logically, this same unbalance is an important factor in 
keeping population levels low. 

We _ cannot manage sex ratios- since we do not know what distorts 
them_ But where there is serious unbalance, this knowledge should: 
have an important bearing on regulations when p<>pulations are low:, 
and the reproductive season poor. Sex ratio is one of the fundamen­
tals governing management policy for all domestic stock. It must be a , 
fundamental in regulating the management of wild populations. 

In the age of maturity we again find the ledger slightly unbalanced 
in favor of the river ducks. All river ducks breed_·their first year. 
Redheads, canvasbacks, and lesser scaups likewise breed their first 
year; but studies of - the lesser scaup by Munro ( 1941) indicate that 
some individuals do not attain breeding maturity their -fir�t spri�. 
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The American golden-eye, Barrow's golden-eye and the buffie-head 
all require more than one year to attain sexual maturity (Munro, 
1939 and 1942). This, of ·course, greatly reduces the breeding poten­
tial in these spe-des which, however, do not hold first rank as game 
ducks. 

Nesting.-A. Time. 'l'he time of nesting has an important bearing 
011 productivity. In southern Manitoba the mallards and the pintails 
are the earliest nesters; the lesser scaup, the ruddy duck and the white­
winged scoter are the latest nesters, while the remainder of the species 
are the "middle" ne,sters (Hochbaum, 1944: 94). 

The late nesters suffer a severe disadvantage in the tardy appear­
ance of offspring; young lesser scaups are just hatching when early­
hatched pintails are taking their first flights. The redhead, too suffers 
the disadvantage of late nestings for, while its season begins with the 
canvasback, the span of nesting is spread over a much longer period. 

The products of late nestings suffer the hazards of late summer, as 
we shall discuss more thoroughly in our consideration of broods. 

In general we might say that early nesting is the most hazardous; 
and it is in the time of nesting that the mallard and pintail suffer 
their greatest disadvantage over other species. Clutches during the 
early egg-laying stage are subject to frost damage. All nesting cover 
during the early season is dead growth of the previous year, hence 
more hazardous; it is more vulnerable to fire and to predator. During 
periods of heavy runoff, early nests are subject to disastrous flooding. 
Early nests are more vulnerable to agricultural hazards ( with the 
exception of mowing) than late nests; through much of the range the 
period of early nesting coincides with the beginning of farm work. 

Nests of the middle period are the safest. New growth makes better 
nesting cover. Farm work is already established. Fire is less ravag­
ing in green growth. Predators find more buffer prey available. 

Late season nests suffer from mowing and, in important parts of the 
range, from floods. The breeding waters of the lower Saskatchewan 
River and the Winnipeg River, for instance, reach their peak levels 
during summer rather than in spring. 

The early-season disadvantage of mallards and pintails does not 
hold in the reign of management. These species receive the greatest 
benefits from nesting-ground management and the recovery rate un­
der management is greater, because of this, than in middle- and late­
season nesters. Fire can be and is widely controlled through educa­
tion. The same applies to a lesser degree in agricultural offenses and 
predator control favors the early nesters. 

B. Place. The important game species nest either on dry land or
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over water in emergent vegetation. The wood duck, the buffle-head 
and the two golden-eyes nest in tree cavities. 

All of the river ducks are land-nesters; the redhead, canvasback 
and ruddy duck nest predominantly in emergent vegetation. The 
lesser scaup regularly nests on land or over water. 

The land-nesters apparently are vulnerable to the most severe haz­
ards. Fire is more destructive; the pressure of agriculture more 
severe. The threat of predators is greater in land-nesters. Of the im­
portant nest predators, the ground squirrel, skunk, fox, coyote, and 
snake prey more heavily on land nests than on the insular nests in 
emergent vegetation. W ater-nesters suffer the consequences of their 
concentrations, and are more seriously affected by fluctuations in 
water level. 

The disadvantages of the land-nesters, however, are reversed un­
der management. Management of fire and of farming improves con­
ditions for river duc'lrs tremendously. Control of predators, restric­
tion of grazing and mowing and most other management practices 
favor river ducks. Thus the land-nesters may respond rapidly to 
management while the situation for the water-nesters remains funda­
mentally unchanged. Under management, the productivity rate of the 
river ducks is increased while there is little change in the diving 
ducks. 

C. Waste. Nature "anticipates" some waste in reproduction. The
potential wild duck crop is not 100 per cent of the eggs; as some highly 
popularized '' duck mathematics'' would have us believe. But in a 
few species there is added wastage over and above all other account­
able losses. Two or more females deposit eggs in the same nest; when 
a number of 20 or more eggs is reached, the nest generally is aban­
doned and the potential output of two or more hens wasted. 

This behavior, which we are unable to explain, is particularly fre­
quent in the redhead and ruddy duck; wasted "dump" nests in these 
two species are found wherever they breed. Such behavior no doubt 
limits productivity considerably. It cannot be controlled, but it has 
a bearing on policy. 

Rearing.-The age and date of the first flights of young ducks is 
an important factor in the productivity rate. Birds with short growth 
periods and early hatching dates obviously have greater chances for 
success than those with long growth periods and late hatching dates. 
The successful mallards and pintails have early hatching dates and 
short growth periods; the less successful diving ducks have late hatch­
ing dates and long growth periods (Hochbaum, 1944: 109). 

Young which reach the flying stage by midsummer have almost 2 
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:months in which to condition themselves for the autumn migration. 
The basic pattern of a duck's behavior is inborn, . but it learns to 
direct its innat� behavior to objects and places in its environment 
through .experience. Thus young ducks flying by midsummer have 
much more time to condition themselves to their environment than 
those species which do not take flight until they are on the threshold 
of the autumn movements and the shooting season. 

It may be that the early flying date in the mallard and the pintail 
is related to tradition. These young birds, we know, make extensive 
movements during late summer prior to their southward journey. 
They are familiar through experience with a much larger portion of 
the breeding range than the diving d,ucks which have much less time 
for ''exploratory'' movements. 

Late flying dates overlap with the periods of severe late-summer 
drought and its attendant hazards. Diving ducks are far mor!l vul­
nerable to drought than river ducklings. 

The longer growing period and later hatching date in diving ducks 
apparently conflicts with the moulting period of the mother. In river 
ducks most hens remain with the brood until the youngsters are 
awing. There is still sufficient time to molt the wing feathers before 
the autumn flights. In diving ducks, however, the hen usually aban­
dons her children before they take flight, this being necessary that 
she may molt her flight feathers in time for the fall passage. Young 
attended by the mother are much more wary in the presence of 
enemies than unattended young. A heavier brood mortality in diving 
ducks may result because they become orphans before they can fly. 

Flight is an efficient means of escape from many enemies. River 
· ducks being able to escape in flight at an earlier age than diving ducks
probably suffer to a lesser degree from predator losses during the
preflight period.
· Clearly the river ducklings are favored during the growth period;

undoubtedly the slower recovery in the diving ducks is due in large
measure to their disadvantages as ducklings. Management cannot
control growth rates, but it must recognize the importance of provid­
ing stable water levels for diving ducks through the critical period
of late summer.

Hunting.-The pressure of hunting is not the same on all species. 
Even under similar conditions at the same time on the same marsh, 
the kill in one species may be much greater than the kill in another; 
a species with a low population may suffer heavier losses in proportion 
to its continental numbers than an abundant species (Hawkins and 
Bellrose, 1939). There is strong evidence, for instance, that the red-
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head, newly replaced in the full bag, is being shot in greater pro­
portion than some of the more common species. The Fish and Wild­
life Service reports rather casually (1945) that "more returns were 
received for the redhead than for the lesser scaup although a smaller 
number of redheads had be�n banded." Hunting, then contributes 
heavily to the differentill,ls in recovery rates. 

Current regulations do little to favor species by the manipulation of 
time and place. Game laws have not kept pace with other advances 
in conservation ; there is much to be done, much to be learned, and 
waterfowl policy must undergo some serious and drastic changes. 
The ultimate regulations will aim at controlling the time and the 
place of the kill in favor of certain ducks without placing a heavier 
weight on hunter and warden. For instance, in the important breed, 
ing regions of the West the duck season opens the last day of summer, 
September 20, in the northern tier of states. Opening day finds estab� 
lished aggregations of adults and well-matured. juvenile mallards and 

. pintails feeding on the upland fields. But in the breeding marshes, 
now shooting grounds, the young of many species of diving ducks are 
just taking their first flights, while many adult females are just re­
covering from the wing-molt. To hunt on these marshes in late Sep­
tember places this important seed stock in jeopardy. Wetmore, who 
made an exhaustive survey of western waterfowl marshes, said ( 1921 : 
10): "To make the opening date earlier than October 1 would be a 
great mistake, as it would inevitably lead to killing a large number 
of young ducks before they are in condition, while at the same time 
many of the adult birds would be molting.'' Dr. Wetmore was speak­
ing of the Utah region; but his statement applies to the entire north­
ern tier of states. If the officials who open the season on breeding 
marshes the 20th of September cannot follow the advice of their own 
technical reports, I implore them to spend a-hot September afternoon 
examining marshland duek bags. They will find many young of red­
heads and of oiher species, birds in such poor condition that some are 
hardly worth plucking. How can Wisconsin and Minnesota ever hope 
to rebuild the breeding stock and the breeding traditions on their 
marshlands if they begin their shooting before the young and the molt­
ing adults are conditioned Y Officials complain that they are slaves of 
public opinion. But if it is imperative to open the shooting September 
20, the marsh species could be saved and the hunters given well-condi­
tioned game by limiting early-season shooting to the uplands where 
mallards and pintails feed on agricultural land. Stubble shooting is 
to be had in most of the states now hunting ducks before the end of 
September. I am not trying to suggest this example as a regulation. I 
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am merely trying to show how pressure on a species or group can be 
reduced by manipulating time and place in favor of ducks. This also 
gives hunting without undue complications in regulations. Indeed, it 
is much easier to protect a species such as the redhead by regulating 
place than regulating number. If there is no marsh shooting until 
October 1, a substantial redhead population has been spared. Limit­
ing the bag on redheads but permitting marsh shooting, places the 
species under much greater hazard. This is the type of regulation we 
must adopt ultimately if we are going to enjoy duck shooting in the 
future. 

Besides our failure to heed such warnings as given by Dr. Wetmore, 
the lack of information is a great handicap to advances in waterfowl 
policy. We don't have the information we need. There must be larger 
staffs of trained men to study waterfowl on the breeding grounds so 
that information is available before the annual regulations are made. 
The present waterfowl situation, which is in large measure a direct 
result of hand-made overoptimism, could have been avoided had we 
been able to obtain annual reports from the vast breeding grounds 
that gave a true picture of existing conditions and numbers. We have 
not even developed the techniques for appraising water/ owl popula­
tions on the breeding grounds. Many states have more man-power"and 
far better techniques for the preseason appraisal of the pheasant pop­
ulations than the United States government has for the appraisal of 
breeding waterfowl_ populations. 

Waterfowl policy is further complicated by the frequent over-op­
timistic and often unsubstantiated reports on waterfowl conditions 
in Canada issued by Ducks Unlimited. The good which has been done 
(which is considerable) is overweighed by a propaganda policy which 
rocks the very foundations of game management. Fake duckling res­
cues for publicity, thousands of acres credited to management where 
little or no improvement has been enforced-these do not contribute 
to sound waterfowl policy. 

We have got to pull in our belts, forget about miracles, stop taking 
credit for the good of · weather and blaming bad weather for poor 
flights. We must put ari end to the stream of unsubstantial optimism 
that floods the land and build a program that operates on science and 
speaks with plain common sense. After 10 years we still are at the 
threshold of management. 

Discussion.-! have attempted to show·how different speci!)s react 
differently to the same situations. Waterfowl management must rec­
ognize and study these differences more carefully so that policy serves 
special species as well as ''waterfowl'' generally. 
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The discussion is general, the species many, so that we cannot draw 
up a precise table here showing the dfferences in potential recovery 
rates species by species. But let us apply the various conditions in two 
species to point up our discussion. We will compare the successful· 
mallard with the unsuccessful redhead ( Table 2). 

TABLE 2. CONDITIONS INFLUENCING RECOVERY RATES IN MALLARD AND 
REDHEAD 

Condition Mallard 

Numbers. Relatively high. 
Breeding range 

A. Regional Extensive. 
B. Local Spread. 

Pioneering Rapid. 
Sex properties More evenly balanced 

sex ratio gives ma!-
lard advantage. 

Nesting 
A. Time Early nesting haz-

ardous. 
B. Place Land nests vulner-

able to more haz-
ards. 

C. Waste Little. 
D. Response to man-

1 
Rapid. 

agement 
Rearing 

A. Hatching date Early. 
B. Growth rate Rapid. I C. Period with hen Full brood period. 

Hunting 
A. Condition Young in good condi· 

tion when season 

opens. 
B. Hunting pressure Relatively light in

proportion to num-
bers. 

C. Wariness One of the most wary 
game birds. 
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-Relatively low. 
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Concentrated. 
Slow. I 

Middle nesting less 
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ards. I Great. 

Slow. 

ILate. 
Slow. 
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We see in Table 2 the overwhelming advantages enjoyed by the 
mallard-advantages that are further enhanced by management to a 
far greater degree than in the redhead. We see why the mallard is the 
more abundant species. The reasons for its more rapid recovery from 
the last depression are abvious. We know why future management 
must be directed towards the redhead and other species with low 
productivity rates. We see why merely placing the redhead on a pro­
tected list, as it was until a short time ago, is not enough to speed 
recovery. Waterfowl management must learn to measure productivity 
rates species by species, and it must know enough about habits to 
adjust policy according to these. 

After 10 years we cannot blame the current plight of ducks on 
predators or on weather or on water conditions or on the combination 
of natural forces we know to be working. Certainly we cannot blame 
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sportsmen to whom we have given ever-optimistic reports and whose 
hunting we regulate. Management is at fault. Never has manage­
ment been permitted to do so much; never has it failed so completely. 
If we are going to have ducks in sufficient numbers to hunt we must 
find out what is wrong with our management plan-right now! We 
must make the necessary changes as soon as possible. There is much to 
learn. There is much to do. Let us forget miracles and seek facts. 

LITERATURE CITED 
Erickson, Arnold B. 

1943. Sex ratios of ducks in Minnesota. Auk 60 :20-34. 
Gabrielson, Ira N. 

1946. Press notice 124100, Dept. of the Int. Information Service. 
Gabrielson ,Ira N., and Frederick C. Lincoln 

1941. What is behind the waterfowl regulations 1 Committee Print No. 1, Senate, 
77th Congress, 1st Session. 34 pp. 

Hawkins, Arthur S., and Frank C. Bellrose 
1939. The duck flight and kill along ·the Illinois River during the fall of 1938. Am. 

Wildlife 28(4) :178-86. 
Hochbaum, H. Albert 

1944. The canvasback on a prairie marsh. American Wildlife Institute. 
Kortright, Francis H. 

1942. The ducks, geese and swans of North America. American Wildlife Institute. 
Leopold, Aldo 

1933. Game management. Scribn.er's, N. Y. 
Lincoln, Frederick C. 

1932. Do drakes outnumber Susies ! Am. Game 21 :3-4, 16-17. 
1933. A decade of bird banding in Amberica: A review. Smithsonian Report (1932): 

327-351. 
Mcllhenny, E. A. 

1940. Sex ratio in wild birds. Auk 57 :85-93. 
Mayr, Ernst 

1939. The sex ratio in wild birds. The Am. Naturalist 73:156-179. 
Munro, J. A. 

1939. Studies of waterfowl in British Columbia; Barrow's golden-eye and American 
golden-eye.. Trans. Royal Can. Institute 22 :259-318. 

1941. Studies of waterfowl in British Columbia; greater scaup duck and lesser scaup 
duck. Can. Jour. of Research 19: 113-138, 

1942. Studies of waterfowl in British Columbia; bullle-head. Can. Jour. of Research 
20: 133-160. 

Pirnie, Miles D. 
1938. Restocking of the Canada goose successful in southern Michigan; Trans. 3rd 

N. Am. Wildlife Conf .. 624-27. 
Petrides, George A. 

1944, Sex ratios in ducks. Auk 61 :564-71. 
Smith, J. Donald 

1946. The canvasback in Minnesota. Auk 63: 73-81. 
U. S. Fish and Wildlife Service 

1945. Status of migratory birds: 1944-1945. Wildlife Leaflet 274. U. S. Dept. of 
the Int. 

Wetmore, Alexander 
1921. Wild ducks and duck foods of the Bear River Marshes, Utah. U. S. Dept. 

Agri. Bull. 936, 20 pp. 
Williams, Cecil S. 

1944. Miitration of redheads from the Utah breeding grounds. Auk. 61 :252-259. 

DISCUSSION 

CHAIRMAN ROWAN: This paper bas raised so many topics of interest, that I am 
sorry we haven't a half hour for discussion, especially in view of the session we 
listened to yesterday, in which some of the dangers that are facing ducks in the 
Canadian North were mentioned . .I might say that I myself am an ardent hunter, 
that last year the shooting in Alberta was extremely poor. 

During the summer of last year, that is, the last breeding· season, there were 
enormous tracts in Alberta over which practically no ducks bred at all. That is 
all the ducks were there and attempting to breed and extremely few ducklings 
were reared. It is a point of that description that has been mentioned many times 
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in Mr. Hochbaum's paper, the sort of thing to which we have no an�wer at all 
and which reflects, of course, on our future supply of ducks. We could not trace 
it to the weather. We could not trace it to water conditions. There was nothing 
obvious one could trace it to at all. Yet over large areas, practically n6 ducklings 
were reared at all. 

I also should like to make one more remark. I know I should be seen and not 
heard, being the Chairm_an; but when we talked of the last duck depression, most 
people are not aware of the fact that in the late nineties, ducks were just as 
scarce in Alberta as they have been during the present duck depression. Oldtimers 
who knew the country well then, one or two, told me, for instance, they traveled 
100 miles in the middle of the summer by ox team (that is even slower than walk­
ing, you have lots of chance to see the country) without seeing a single duck in 
parts· of Alberta. During the sixties, that is another thirty years earlier than that, 
the Indian hunters hunting bison from northern Alberta to the· south of the 
Province actually had to abandon their normal hunting trails for lack of water 
for themselves and their teams. The Province was so dry, again there were very 
few ducks. It was in the nineties that the first interstate duck legislation ever 
materialized on this continent between the Eastern States. Of course, nobody 
knew then what the answer was, but the answer was in western Canada; we know 
that today. 

MR. RICHARD J. DORER (Minnesota): I heard what you said regarding the poor 
shooting during the last season. I heartily agree with what Mr. Hochbaum set 
forth, but I will say the actual figures in Minnesota, which is the breeding, duck 
harvesting state, do not bear out this contention that duck shooting has been 
poor during the last 2 years. We heard the same reports from our. local 
sportsmen, but it seems strange that in Minnesota in spite of this supposed 
shortage of ammunition and the shortage of gasoline, in 1941 the hunters who 
had duck stamps bagged 18 plus ducks per hunter. The same figure obtained 
in 1942. In 1943, when ammunition did become a little scarce and there were strict 
restrictions there governing the purchase of gasoline and rubber, it went down to 
16; but get this figure, in 1944 the figure popped up to 27 ducks per hunter. 

If you will permit i:t, I will read this list. This represents only the first 2,000 
cards selected at random and checked for 1945 and it indicates al!!o that only 50 
per cent of these people purchased duck stamps and that 20 per cent of the 2,00() 
indicated they were unable to go hunting. This is on the basis of 800 hunters. 
This is what they took: Mallards, 10,115; bluebills, 4,864; and teal, 7,732; and it 
goes down to the various species. So that we find that 800 hunters took 27,464 
ducks. 

In addition to that, they took 123 geese, 926 coots, 2 rails, 2 gallinules, 22 wood­
cocks, 78 doves, 1,500 gray squirrels, 277 fox squirrels, 703 cottontails, 238 snow­
shoe hares, and 103 raccoons, 6,165 ring-necked pheasants, 64 Hungarian partridge 
and 21 bobwhite quail. 

We have heard a lot about the poor breeding conditions. I want to tell you in 
all sincerity I believe that gun pressure during the war years did as much to 
reduce the waterfowl population as all the other hp.zards combined. Remember 
that the figures I have read you come from the lone gallinule hunter. They are 
not required to report in Minnesota. This law is not strict enough in regard to 
that matter. One gallinule hunter, the conscientious hunter who cooperates with us 
and wants this great outdoor recreational privilege perpetuated, reports and he 
writes down the 3 mallards and the 5 or 6 pintails or whatever it is. But there 
are a great many beside the two gallinule hunters who are able to secure rubber· 
and gasoline and ammunition who didn't report. Had they reported, that last 
figure there of 27 _ducks would have been up in, the neighborhood of 35 or 40, 
and we can't stand more than one season of that type. 

A few years ago they had an agitation for shooting redheads. We were told 
through the medium of certain writers the redheads now rank next to the mallard, 
the bluebill. The figures here don't bear it out because where they killed 11,000 
mallards, they took 704 redheads and they indicate also the redhead rootstock and 
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canvasback rootstock are practically shot to pieces. The redheads go through 
Minnesota when they go south and they have had a field day killing redheads 
there, until there are not enough to kill. 

Just one more statement. These restrictions on the length of the season, on 
the size of the bag, and on the shooting hours, must be put into effect immediately. 
Furthermore, considering the slaughter of the Canada goose, I predict right now 
the Canada goose will be placed temporarily on the protected list possibly for 
5 years. 

Unless these things are done and unless we survey every water area to see 
whether or not it is carrying its peak load, peak production load, and get to work 
on those water areas, then hunting waterfowl will not be perpetuated. It will not 
even be continued for a period of 15 years. 

CHAIRMAN Row AN: I don't think anybody doubts the urgency of hunting pres­
sure. I was simply saying hunting problems. 

MR. WILLIAM VOGT (District of Columbia): If I may, I would like to add a 
brief comment on some of the international phases of managemen�. At the present 
time, you can no longer go to Mexico and buy a pair of pintails and canvasbacks 
for 50 cents. Everyone of the better class restaurants in Mexico, although it is 
illegal, has ducks openly on the menu, all the hotels, the bankers' clubs, that are 
frequented by the leading citizens of Mexico City. Most of these birds come from . 
the armadas, which is a stationary battery where the birds are baited in and 
killed once or twice a week. It is said they are killed as many as 3,000 at a 
time. The total numerical take at the present time is probably not very serious, 
but the armadas are being spread over new lakes in Mexico. Markets are ex­
panding, as the tourist trade comes back, there will be more demand for wild 
ducks in the restaurants and within 10 or 15 years this problem may be a very 
serious one and the total take of ducks may influence hunting both in the United 
States and Canada. 

I am wondering if this conference is going to draw up resolutions. If it is, I 
should like to suggest that the Fish and Wildlife Service be asked to make rep­
resentations through the State Department to the Mexican Government to control 
the commercialization of the waterfowl. If you are not going to draw up resolu­
tions, I still think an expression of opinion that this should be done would be 
helpful. There is a very good chance that if under the Migratory Bird Treaty we 
appeal to the Mexican Government, something would be done. It ought to be done 
now because the practice is becoming more entrenched. The people who control 
the armadas and sales are making more and more money out of it and the longer 
we wait, the harder it is going to be to do something. 

I think it is very unlikely that the Mexicans will spontaneously do anything in 
the immediate future and appeal from the United States might have some in­
fluence. 

MR. HOOHBAUM: I think it is quite proper we should keep our eyes on Mexico. 
I think it is quite proper, too, that we should start setting an example ourselves. 
Batteries may do a lot of damage, but our own lax waterfowl regulations can do 
just as much. We are far less conservative, for instance, than our neighbors to the 
north in our waterfowl shooting regulations. When I say lax, I believe that the 
opening of duck marshes in .the northern tier of states from September 20th is 
an extreme laxity and I think before we start telling Mexico what we think about 
what they are doing, we should mind our own business first and try to form some 
international agreement of waterfowl regulations. ,Our regulations in the United 
States certainly are far less tight than in Canada and the Canadians I think 
could say much more about us than we could say· about Mexico, 
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THE CHAUTAUQUA LAKE MUSKELLUNGE: RESEARCH AND 
MANAGEMENT APPLIED TO A SPORT FISHERY 

CECIL HEACOX 
New Y orlc State Conservation Department, Rochester, New York 

The Chautauqua or barred musk�llunge (Esox masquinongy ohien­
sis) is a subspecies native to the upper Allegheny River drainage. This 
fish is most abundant in Chautauqua Lake where it supports one of 
New York State's important sport :fisheries. 

Chautauqua Lake is approximately 15 miles long with a maximum 
width of about l1A� iniles. Its total area is 21 square miles. Normal 
elevation is 1,308 feet above sea level. Although there are several 
kettle holes reaching a maximum depth of 77 feet, Chautauqua Lake, 
in general, is a relatively shallow-water lake with a mean depth of 

.23.5 feet. Dense beds of aquatic vegetation thrive in all areas pro-
tected from strong winds. 

Following a gradual decline o"ver a period of 40 years, the Chau­
tauqua muskellunge, under special management, has shown an en­
couraging population increase. 

It is the purpose of this paper to present: ( 1) statistics showing the 
decline of the muskellunge in Chautauqua Lake, (2) the reasons for 
the decline, (3) the program of restoration and, (4) the results of the 
restoration program as reflected in the annual inventory of the spawn­
ing population and anglers' catches. 

Decline of the Chautauqua muskellunge.-The muskellunge popu­
lation in Chautauqua Lake has shown a gradual but noticeable decline 
for a period covering four decades. 

In 1904, a hatchery was established on Chautauqua Lake for the 
propagation of muskellunge. Each spring during the muskellunge 
spawning season about the same number of pound nets are set in 
about the same locations and are :fished for about the same number 
of days. The nets capture brood stock. The fish are stripped at the 
nets, released and the spawn taken to the hatchery for incubation. · 
The number of muskellunge taken in the nets each year furnishes an 
annual inventory and provides an index of the muskellunge- popula­
tion from year to. year. Records go back to 1910 and are presented 
in Table 1. 

For the 10-year period, 1910-1919, the average yearly take was 
2,034 muskellunge breeders. From 1920-1929 the average take 
dropped to 1,615. From 1930-1939, the average dropped to 1,246. 
l:q. 1940, only 583 muskellunge breeders were taken. 

Reasons for the decline.-What caused the decline Y A study of the 
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TABLE 1. TOTAL ANNUAL CATCHES OF MUSKELLUNGE BREEDERS IN 
CHAUTAUQUA LAKE, 1910-1939, AND AVERAGE YEARLY CATCH FOR 

. EACH 10-YEAR l;'ERIOD 

Year Total catch I Year Total catch I 

1910 ................ 3,101 1920 ................ 1,884 I 
1911 ................ 2,395 1921 ................ 1,696 
1912 ................ 2,100 1922 ................ l, 787 
1913 ................ 2,126 1923 ................ 2,066 
1914 ................ 1,045 1924 ................ 2,604 
1915 ................ 1,871 1925 ........ �...... 1,171 
1916 ................ 1,623 1926 ................ 1.397 
1917 ................ 2,060 1927 ................ 1,079 
1918 ................ 1,698 1928 ................ 1,058 
1919 ................ 2,329 1929 ................ 1,409 

Ave- age .......... 2,034 Average .......... 1,615 

Year Total catch 

1930 ................ 1,970 
1931 ................ 1,430 
1932 ................ 1,531 
1933 ................ 1,292 
1934 ................ 1,184 
1935 ................ 1,636 
1936 ................ 1,094 
1937 ................ 656 
1938 ................ 794 
1939 ................ 878 
Average ......... . 1,246 

problem indicated-that the decline was caused by a combination of a 
number of factors. 

First, the great increase in fishing pressure. The auto brought ad­
ditional anglers to Chautauqua Lake each season. Power boats and 
outboards made it easier to fish. More people fished more hours. 

At the same time, fishing methods became more efficient. Copper­
line fishing became popular in the 1930 's and succeeded in taking 
muskellunge from the deep-water areas in midsummer. Formerly, 
these deep-water areas were virtual sanctuaries during the hot weather 
of July and August. 

Fishing in the lat� fall with live bait seemed to be especially suc­
cessful in taking very large fish, the backbone of the brood stock. 

Such excellent fishing advertised itself and attracted even more 
anglers to Chautauqua Lake. 

There are also some important biological aspects in the problem. 
Two unfortunate introductions of fishes were made in Chautauqua 
Lake years ago, the carp and the calico bass. 

The carp is an indirect competitor of the muskellunge. Its habit 
of uprooting vegetation and rolling the water destroys much of the 
habitat and forage resources of the muskellunge. 

The calico bass, being principally a minnow feeder, is a direct 
. competitor. In recent years, the calico bass population has increased 
to a high level. This species, therefore, absorbs a large part of the 
total poundage of fish life which Chautauqua Lake is able to support, 
a poundage which would be more desirable in muskellunge. 

Another important biological factor in the situation is the difference 
between male and female muskellunge in growth rate and age of 
sexual maturity. 

In Chautauqua Lake, male muskellunge become mature in the third 
or fourth year at approximately 24 inches in length; females, how­
ever, do not become mature until a year or two later, between 25 and 
32 inches in length. As the Chautauqua Lake muskellunge population 
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declined, fewer and fewer mature female fish under 32 inches in 
length were found in the spawning population. 

Under a 24-inch size limit, then in effect, it was apparent that many 
female muskellunge were being taken by anglers before they had an 
opportunity to spawn. 

Program of restoration.-The drastic dep.letion of the Chautauqua 
Lake muskellunge population called for drastic measures. A program 
of restoration was set up which emphasized: (1) new regulations gov­
erning the take, (2) renewed efforts in artificial propagation, and, 
(3) an over-all research program to correlate all phases of the prob­
lem.

It was apparent that "restriction" would have to be the keynote of
the restoration program. In order to have more, the take would have
to be less, temporarily, at least.

Provisions of the 'MW regulations.-To limit anglers' catches in or­
der to build up a larger spawning population of muskellunge, the 
following regulations were put into effect: 

1. Muskellunge fishing season was reduced from November 1 to
October 15. (Season opens July 1.) 

This curtailment eliminated the most successful part of the angling 
season. 

2. The individual angler's catch was reduced to five-a-season with
a one-a-day limit. 

3. The use of a metal line was prohibited. A 6-foot met.al leader
was permitted since the conventional cotton or linen is ineffective be­
cause of the sharp teeth of muskellunge. 

4. The maximum number of hook points per line was limited to six.
5. The legal size limit was increased from 24 to 32 inches, total

length. 
6. The use of a gaff hook was eliminated. This restriction was in­

cluded to save many sub-legal fish which have to be returned to the 
water under a 32-inch size limit. 

7. A special muskellunge license was required of all persons, re­
gardless of sex or age, to fish for muskellunge in the waters of Chau­
tauqua ( except Lake Erie) and Cattaraugus Counties, the two coun­
ties in New York State whose waters contain Chautauqua muskel­
lunge. 

The cost of the license is 25 cents. The license was designed, not 
to produce revenue, but to furnish a method for checking the status 
of the muskellunge fishing from year to year. 

Five numbered seals are given with each license. When a legal-sized 
fish is caught, a seal must be attached by inserting through the mouth 
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and gill and locked. A season's fishing is completed when the five seals 
have been used. 

At the close of the fishing season, a report of the season's catch is 
required. For convenience in reporting, appropriate space is pro­
vided on the reverse side of the special muskellunge license. 

Propagation.-A hatchery, exclusively for the propagation of mus­
kellunge, has been in operation at Chautauqua Lake since 1904. Until 
recently, the operations of the hatchery consisted of netting and strip­
ping breeders, hatching eggs and releasing large numbers of fry. 
For the past few years, there have been some experiments in raising 
muskellunge to fingerling size. 

Since 1940, over 30,000 fingerling muskellunge, ranging from 5 to 
10 inches in length, have been liberated. Definite evaluation of this 
kind of stocking is not yet possible. 

Research.-ln 1941, when the new muskellunge regulations were 
put into effect, a research program was also inaugurated. 

The two most important .features of this phase of the work are: 
(1) tabulation of the angling statistics furnished by the special mus­
kellunge license, and (2) an analysis of the composition of the mus­
kellunge brood stock in Chautauqua Lake each year.

At spawning time every muskellunge taken in the nets is sexed 
and measured. The location of the net is recorded. The condition of 
the sex organs of female fish is noted, i.e., whether the fish is hard, 
ripe or spent. Just before the fish is returned to the water, a number­
bearing metal strap tag is attached to the dorsal fin. During the past 
5 years, nearly 6,000 muskellunge have been tagged. Considerable 
information on growth and migration has accumulated which is not 
presented in this paper. 

Results of the restoration program.-The results of the restoration 
measures are reflected in:. (1) the muskellunge spawning population 
as indicated by the annual netting inventory, and (2) anglers? catches 
as furnished by the returns of the special muskellunge license. 

Spawning population.-In 1941, only 582 muskellunge breeders 
were taken in nets during the spawning season (May). In July, with 
the opening of the fishing season, the new regulations went into effect 
for the first time. In 1942, the annual inventory recorded 955 breed­
ers. The brood stock increased to 1,418 fish in 1943. In 1944, it in­
creased to 1,790 and in 1945,. the number of breeders taken was 1,950. 
This figure approximates the annual 2,000-fish average take which 
prevailed during the period (1910-1919) when the Chautauqua mus­
kellunge was most abundant. A summary of the data taken during 
the annual spawn-taking operations is given in Table 2. 
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TABLE 2. SUMMARY OF DATA COLLECTED DURING MUSKELLUNGE TAKING OPERATIONS, CHAUTAUQUA 'LAKE, 1941-1945 
Number of days of netting ....................... . A wrage number nets fished per day ....... . Number muskellunge netted during spawn· ing season ............................................... . Number male muskellunge ................... . Percentage of males ..........................•. Number female muskellunge ................. . Percentage of females ....•.........••.....••• Percentage of ha, d females •...•..•.......• Percentage of ripe females ............. . Percentage of spent females ••••.......... Number immature muskellunge ..•.......•. Percentage of immature .............•...•.. Average total length (inches)-all muskel· Junge ....................................................... . Average total length ( inches )-males ....•••• Average total length (inches)-females ..... . 

I 1941 I 1942 I 1943 I 1944 
I 20 19 27 23 
I 

11.9 11.6 10.8 
582 955 1,418 1,790 352 672 1,036 1,188 
%A WA H� MA 160 203 330 575 29.8 21.3 23.3 32.1 

26 4.8 
33.0 31.5 38.8 

27.6 21.2 21.9 46.8 44.8 38.8 25.6 34.0 39.3 80 52 27 8.3 3. 7 1.5 
29.7 28.3 36.3 

28.5 27.7 32.0 
29.1 27.7 32.4 

423 

SPAWN· 
1945 22 10.8 

1,950 1,428 73.2 516 26.5 5.2 40.3 54.5 6 0.3 
29.2 28.0 32.3 

Anglers catches. The ultimate objective of this project is to pro­
vide better muskellunge fishing. Actual fishing improvement, then, is 
the final criterion of the success of the project. 

In 1941, 817 muskellunge, 32 inches and over, were reported by 
fishermen. In 1942, the catch increased to 1,512 fish; in 1943, 1,938 
fish were taken. In 1944, the total recorded catch was 3,488 fish. 

Each year, the average length of the muskellunge taken has been 
slightly over 35 inches and the average weight approximately 12 
pounds. 

About 90 per cent of the muskellunge taken by anglers were 
caught in Chautauqua Lake. The remaining 10 per cent is divided 
among the other waters in the region where the Chautauqua mus­
kellunge is found. 

While it still requires many hours of fishing effort to catch a legal­
sized muskellunge (68 hours in 1944), the percentage of successful 
anglers has increased from 11.6 per cent in 1941 to 26.9 per cent 
in 1944. 

Table 3 presents a summary of the angling statistics furnished by 
the special muskellunge license. 

TABLE 3. SUMMARY OF ANGLING STATISTICS OF CHAUTAUQUA MUSKELLUNGE, 1941-1944 
Number licenses issued ............................................. . Number muskellunge caught Average length muskellunge caught (inches) ...... .. Average weight muskellunge caught (pounds) Percentage of muskellunge caught in various waters: Chautauqua Lake ...................... -........................... . Cassadaga Lakes .......•.........................•......•..........• Findley Lake Conewango Creek ................................................. . All other waters Average number hours required to catch a legal muskellunge ................................................ · ...•.•.••.. Percentage of successful anglers ............................. . 

1941 5,057 817 35.3 12 
89.2 4.7 1.8 3.1 1.2 
168 11.6 

1942 5,004 1,512 35.5 11.8 
90.4 2.8 2.6 1.7 2.5 
108 19.4 

1943 4,384 1,938 35.3 11.8 
87.9 2.0 3.4 2.9 3.8 

76 23.9 

1944 7,269 3,488 35.2 11.8 
90.0 1.6 4.0 2.8 1.11 

68 26.9 
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These figures, however, do not show the full measure of the sport 
provided. The thrill of catching 28 to 32 incli muskellunge cannot 
be discounted even though it's illegal to keep them. 

In 1944, with a total catch of 3,488 muskellunge averaging 11.8 
pounds per fish, the_ total poundage taken by anglers was 41,158 
pounds or over 20 tons. Twenty tons of muskellunge! This is, in­
deed, tangible evidence that the Chautauqua muskellunge has made 
a most encouraging recovery from its previous low population level. 
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DISCUSSION 

MR. VERNE DAVISON (South Carolina): What size is Chautauqua Lake that pro· 
duced your 41,000 fish f 

MR. HEACOX: It is about 13 miles long. Its maximum width is about a mile and 
a half. In many places it is much narrower. Chautauqua is an old Indian name 
for bag tied in the middle. 

MR. DAVISON: Less than 8,000 acres! 
MR. HEACOX: Yes. I. am not SU!.'e of that. Its maximum depth is about 77 

feet, but about 60 per cent of the wa.ter is much less than that. The average mean 
depth is 23.5 feet. It is a very shallow-water lake. It has weed beds, lots of 
vegetation wherever the prevailing winds are such it doesn't knock it out. It is 
very rich in food, one of the richest lakes in New York on plankton and on up 
through the forage fish. 

MR. LLOYD SMITH (Minnesota): What role has the hatchery had in this come· 
backf That is sort of putting one on the spot in the present argument about 
hatcheries. 

MR. HEACOX: Well, I think it is a little obvious on the fry plan. We had a 
hatchery in 1904; in 1940, the population had decreased under heavy fishing ·pres­
sure. Fry stocking couldn't meet heavy fishing pressure because of the length of 
time it takes to produce a legal-sized muskellunge or larger. We are not sure just 
how this fingerling stocking is going to work out, but there is some hope on that. 
They have natural food, of course, and are not subjected to artificial food, as are 
trout, and there is every reason to believe their life span is much more normal than 
the trout's. · Right now we can't evaluate it l:>ecause we don't have the informa­
tion. We have only been raising them 5 years on a production basis. 

MR. SMITH: Are you marking any of these fingerlings by fin clipping or tagging · 
or any other scheme, 

Ma. HEAcox: Yes. 
MR. SMITH: Have you had any returns on your spawningf 
Mr. HEACOX: Last year we tagged fi;>r. the first time and there have been some 

sporadic attempts to fin-clip, but no definite information is available on that. This 
project will continue. It is one of these things--you get into and you find you need 
just so much more information all the time. It has been going 5 years. I lllSpoot 
it will be iri>ing another 5, maybe 10. 
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M&. BRUCE F. BR.ADLE'!' (Ontario, Canada): If planting of fingerlings was dis­
continued for 5 consecutive years in that lake, would you care to hazard an esti­
mate as to how the population would show up in that lakeT What I am trying to 
get at is this: Are the regulations more important than the propagation T How 
important is the artificial planting of game fish -in waters! 

M&. HEAoox: That covers the whole field. Personally, I feel that the regula­
tions, based on previous study and research, are a story in themselves, how those 
regulations are put into effect. There was a tremendous background of research 
and study in order to come up with the right answer; so I think their manage­
ment and regulation has been the important thing. However, there is a great 
deal of natural spawning there, judging just from the number of spent female 
fish we pick up in the nets. There are many more eggs produced on that sort 
of a check (I mean you figure the spent fish has already spawned) than we take in 
the hatchery-not many more, but it is almost eqyal there. When you get in this 
other field of stocking in general, I think probably in the next few years with all 
the boys back, you are going to see some information on a lot of projects. I am 
familiar with one that has been going on even during the war, based on that, to 
find out just what happens to hatchery fish, trout in this particular case, of dif­
ferent sizes, different plantings for home spawning, and so forth. I know a lot 
of the other workers in the field are also engaged in all sorts of projects. I would 
hate to hazard a gQ.ess on the trout situation right now. 

MR. DAVISON: May I make one more suggestion T If you would add to your 
:figures the poundage of fish harvested per acre, we might compare it with all the 
other .types of spawn management we are working with. For instance, it appears 
that you have gotten down to about as low as 1 pound of fish per acre, maybe you 
are back up to 10 pounds of fish annually and that seems to be a better com­
parativf\ figure than we have used in the past. Would that be a sensible addition 
to your figures-when one is working with special areas and special forms of fish f 

MR. HEACOX: Yes, I think so; you will have to take into account the tremendous 
poundage of fish in Chautauqua Lake. We have no record. It is through special 
licenses we are able to get that and the spawning count. To take the tremendous 
poundage of calico bass that lake produces, it is also very good for· smallmouth 
bass and bullheads. It is a tremendous fishery in that lake. You have all those 
miscellaneous species; besides that the poundage may be even more in some cases. 
But in general, I think the trend from year to year would be a good index, except 
I think you will find as the muskellunge population increases in poundage, some of 
the fish, especially competitive species, may drop down in both pounds and numbers. 
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FISH POPULATIONS IN UNMANAGED IMPOUNDMENTS 

ADEN C. BAUMAN 
Missouri Conservation Commission, Jefferson City, Missouri 

Notwithstanding the fact that the Missouri Conservation Com­
mission has completely adequate facilities for stocking new im­
poundments with suitable fish, even under the much accelerated 
pond-building program, a large number of new ponds are being 
indiscriminately and improperly stocked, resulting in failure to 
produce, on a sustained basis, fish suitable for sport or food. The 
fish for such stocking purposes often are obtained with hook and 
line or with seine from a neighbor's pond or a nearby creek. Usu­
ally persons who stock in this way give no thought t'o suitability of 
fish species, and usually feel that the more fish taken for planting, 
the better. Some few owners do not stock at all, but let fish be 
introduced in whatever manner comes to pass. 

Quite often these ponds furnish good hook-and-line fishing for a 
year or two, but the owners report the quality of fishing rapidly de­
clining as the pond ages, until fishing activity is discontinued except 
for casual visits by fishermen or small boys during the season when 
fishing fever runs high. As interest declines, the pond receives little 
attention from the owner. Dams become impaired, water weeds 
may flourish, or cattle, given acc.ess, wade the water or trample 
the banks. 

In the vicinity of Columbia, Missouri, are a great number of 
ponds of various ages. Some were constructed in, the past century, 
while others date from more recent times. For most of these there 
are no records of fish plantings, except verbal reports given by the 
owner or some local resident. To learn of the condition of fish pop­
ulations in such indiscriminately stocked and unmanaged ponds, 
the Missouri Conservation Commission selected a group of 30 such 
ponds for investigation. 

These ponds are located on private lands, on stock farms, and on 
the University of Missouri agricultural farm. They range in mini­
mum age from 5 years to 73 years, in area from 0.06 acre to 1.45 
acres, and in depth from 3.5 feet to 15 feet. They have never been 
managed except that a few are fenced to exclude livestock. 

The study began by surveying, sounding, and mapping each pond. 
After the shoreline was mapped, the depth contours were established 
from depth soundings. The acreage of each pond was computed by 
planimeter, and the volume obtained by finding the area within 
each depth contour. Fish populations were removed during 1944 
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and 1945 by draining or by poisoning with rotenone (Cube Root 
warranted 5.6 per cent rotenone). This was used at the rate of from 
one to five parts per million of water by weight, the amount varying 
according to the length of time the rotenone had been in storage 
(Leonard, 1938) and the temperature of the water. In deeper ponds, 
or where weed growth or underwater muskrat dens and excavations 
were present, the amount of rotenone was increased to assure com­
plete kill. Of the 30 ponds, 28 were poisoned and 2 were drained. 

The poison was applied in a thin paste consistency by casting it 
over the open water and stirring it into weedy areas or underwater 
muskrat dens. The lapse of time for the reaction of the fish to the 
poison varied with the temperature of the water and the kinds and 
sizes of fish. When green sunfish and black bullheads were present, 
first the small and then the larger green sunfish surfaced, followed 
by the small and then the larger bullheads. Within a few hours the 
majority of green sunfish were dead but bullheads floundered or 
gasped at the surface for hours longer. Several large bullheads, in 
65° F. to 68° F. water, still struggled at the end of 25 hours. 

The fish were retrieved with dip-nets and by hand as soon as 
sufficient numbers were concentrated along the pond banks. If a 
wind prevailed, often the fish concentrated in a zone several feet 
wide along the leeward shore. Retrieving continued at intervals oi 
two or three trips daily until about the end of the third day when 
no more fish were taken. In each pond the species were identified 
and observations were made on the sizes of fish, as well as the condi-
tion of the popul�tion. In nine of the ponds wher.e weed-growth, 
character of shore line, or weather permitted, the entire fish popula­
tion was retrieved. The fish of each species were �01inted and the 
individuals of edible size or condition sorted out. 

It was found, when the poisoning or draining of the ponds was 
completed, that 24 ponds contained fish, and 6 did not. Of the 10 
species of fish represented, 6 were hook-and-line species and 4 were 
forage species, occurring either singly or in various combinations. 
Only one pond had as many as four species, in which case one of 
these was a forage minnow. 

Ten ponds were inhabited by only one species, eight ponds con­
tained two species, and six ponds had three species. In six instances 
a species was represented in a pond by one or two large adult fish. 
These are shown in Table 1. Also shown in this table are seven 
instances of a few adults of blunt-nosed minnow (Hyborhynchus nota­
tus Rafinesque), goldfish ( C arissius auratus [Linnaeus] ) , blackheaded 
minnow (Pimephales promelas Rafinesque), red-fin shiner (Notropis 



TABLE 1. PHYSICAL CHARACTERIS'l;ICS AND FISH SPECrns OF 30 PONDS 

Pond 
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lutrensis [Baird and Girard] ) , occurring along with the hook-and­
line fish. 

The green sunfish ( Lepomis cyanellus Rafinesque), occurring most 
frequently of any fish, ,either alone or in combination, was found in 
20 of the 24 ponds. It occurred alone in six ponds. The species next 
in frequency of occurrence was the black bullhead (Ameiurus melas 
Rafinesque) found in 15 ponds, in 3 of which it was alone. Black 
crappie (Pomoxis nigro-maculatus Le Sueur) were found alone in one 
of the five ponds in which they occurred. White crappie (Pomoxis 
annularis Rafinesque) were found in two ponds, and orange-spotted 
sunfish (Lepomis humilis Girard) were represented in one pond. A 
single specimen of yellow bullhead (Ameiurus natalis Le Sueur) was 
found in one pond which was reportedly stocked by fishermen from 
creek seining shortly before the poisoning. 

The presence of but one or two large specimens probably can be ac­
counted for as chance introductions of specimens of the same sex or 
·as survivors of the species. Bennett in his studies of Illinois lakes bas
noted that nearly always the few survivors of a species in a lake
habitat are large, healthy individuals. The single green sunfish found
with the crappie in Shepard Pond No. 2 was a survivor of the species,
as indicated by the good catches of green sunfish from this pond only
a few years previous. The catch of numerous bullheads in former
years from Nifong Pond No. 2 indicates the two adult specimens of
black bullheads were survivors of the population. The small numbers
of adult minnows of the species most commonly found in local creeks
suggest their introduction by live-bait fishermen.

No pond studied contained black bass or other suitable predators 
although reliable reports were received of formerly good catches of 
largemoutbed bass (Huro salmoides [Lacepede]) from Shepard Pond 
No. 2. Evidently the bass had been overwhelmed and crowded. out by 
the crappie, as sometimes is true of bluegill with bass (Swingle and 

. Smith, 1942). The largest fish in any of the 24 ponds was a lone black 
bullhead weighing 3'pounds, 1 ounce, from Trimble Pond No. 1. Other 
than the two adult green sunfish, also occurring in this pond, the 
populations consi�ted of a myriad of orange-spotted sunfish. 

In a group of nine ponds the fish were completely harvested and 
count and weight made by species. The study also included a count 
and an examination of edible-sized fish. The term ''edible-sized'' can 
be controversial when definition is attempted without considering the 
condition factor. Fortunately, in the case of these ponds most of the 
fish were so stunted and poor, or so large and healthy, that there was 
no question of which were or were not of harvestable size or suitable 
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condition for sport or food. In nearly all instances the fish of edible 
size were conspicuously apparent. For instance, in University Pond 
No. 3 (Table 2) the three bullheads weighing 3.94 pounds in aggre­
gate, as compared to the total weight of 1.5 pounds for a random sam­
ple of 25 bullheads, show the great difference between the edible and 
the nonedible size. 

Likewise, the one harvestable white crappie weighed 2.75 pounds as 
compared to the other crappies, an example of which is a specimen 
6.2 inches in length, weighing 0.75 ounce. 

In the case of University Pond No. 1 (Table 2) there are listed 50 
black bullheads suitable for sport or food. These, with a minimum 
length of 8 inches and an average weight of 3.1 ounces, were the larg­
est of the population. Fish of similar size and condition are commonly 
used as food by local hook-and-line :fishermen; hence these bullheads 
w�re considered to be of edible size and condition in this instance. 

In University Pond No. 8 (Table 2) there was a greater percentage 
of large fish than in any of the other ponds. This condition existed 
as a result of a planting of black crappies seined from a nearby pond 
by a local resident. Other than the 30 large crappie weighing 21.75 
pounds, there were two size groups of smaller fish coinciding with two 
age groups of one and two years, _as ascertained by reading of scales. 
This bears out the report by a local resident that the fish were intro­
duced previous to the spawning season of 1943. One can only conjec­
ture what the ultimate fate of this population would have been had 
it remained in the pond. 

University Pond No. 3 and Bass Pond No. 2 (Table 2) carried the 
largest rate-per-acre load of fish, both in number and in weight, yet 
the numbers of harvestable fish in these - ponds were only 4 in the 
former, and 13 in the latter. The total poundage rate per acre, 545.9 
pounds for the former, and 536.0 pounds for the latter, agrees quite 
satisfactorily with crops from Illinois ponds (Bennett, 1943), but the 
number of harvest-able fish was very small. Bass Pond No. 2, with a 
population of 2,929, was carrying a load at the rate of 24,408 fish per 
acre. Regardless of whether a pond had one, two, or three species, 
there was evident the same small number of harvestable fish. 

A summary of the harvest of nine ponds, the number and weight of 
fish by species, the rate of pounds and numbers of fish per acre, the 
average weight of fish, and the number of edible-sized or harvestable 
fish is shown in Table 2. In this total water area of 3.31 acres, having 
a population of 26,685 fish, weighing 1,051.12 pounds, the average 
weight per fish was 0.039 pound. Of the 26,685 fish, only 119 were 
considered to be of edible size or condition. 
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TABLE 2. SPECIES COMPOSITION AND PRODUCTION OF FISH IN NINE PONDS 

Green sunfish 
I Weight 

Number I pounds 
I 

75.13 l 2,061 I 

s,175 I 113.00 
I 

3,619 I 168.38 
1,215 28.38 

I 
722 I ·24.00 
908 I 45.13 
730 I 23.25 I 

Black bullhead 

I 
Weight 

Number pounds 
628 I 69.63 

l 
6,218 246.88 

2 

I
2.94 

1,714 I 35.94 

2,167 I 82.06 

2 I 2.19 

14.430 I 477.27 I 10.731 I 439.64 I 

White crappie 
I Weight 

Number I pounds 

699 I 54.69 

I 

I 
I 

53 I 4.63 

752 59.32 I 

Black crappie 

I Weight 
Number pounds 

371 35.88 

116 17.38 
285 21.63 

Total 
I Weight 

Number I pounds 
628 I 69.63 

8,978 376.70 
I 

5,177 I 115.94 
371 35.88 

3,619 I 168.38 
2,929 64.32 

2,942 I 110.69 
1,026 64.'/0 
1.015 I 44.88 

Rate per acre 

I Weight 
Number pounds 

2,512.0 

\ 

278.5 

13,011.0 545.9 

8,774.5 196.5 
1,159.3 I 112.1 
7,385.7 I 343.6 

I 
Average 

weight 

\ Pounds 
0.110 
0.041 

0.022 

0.096 

0.046 

24,408.3 I 536.0 0.021 

6,841.9 I 257.4
1 

0.037 
3,800.0 I 239.6 0.063 
6.766.7 I 299.2 0.044 

772 74.89 I 26.685 1 1.051.12 I -8;061.9 I 317.5 I o.039 

lB!ack bullhoad. "Whito. crappie. •Black crappie. •Green sunfish. 

\ Edible-sized flail 

I I 
Weigh* 

Nu1J1_ber pounds 

5l1 10.0 
31 3.94. 
1• 2.75 
21 2.9<& 

so• 21.76 
14• 8.76 

51 3.76 
8• 1.88 
31 3.00 
21 2.19 

······ ·····-

119 60.70 
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The absence of predator species in these ponds and the evident over­
population, with resultant stunting, parallel findings from other pond 
studies in states where sunfishes and bullheads are dominant (Ricker, 
1942). When the pounds of fish per acre are used as a criterion of 
success of production rather than the pounds of usable fish, these 
ponds show an impressive figure. But only 5.77 per cent of the total 
crop by weight was usable, as compared to as high as 81 per cent 
usable fish found in managed ponds in Alabama (Swingle and Smith, 
1940). . 

These 30 Missouri ponds indiscriminately stocked and unmanaged 
sustain a fish population high in numbers, normal in total pounds per 
acre, but the small number of edible-sized fish found indicates that 
Missouri ponds under such conditions, including the absence of suit­
able predator species, cannot be -expected to produce, on a sustained 
basis, fish suitable £or food or sport. · 

SUMMARY 

Fish were present in 24 of the 30 ponds studied. 0£ these, six were 
hook-and-line species, and. £our were forage species. No predator 
species occurred in any of the ponds. 

The green sunfish, occurring either singly or in combination with 
other species, was found in 20 ponds. The black bullhead was. found 
in 15 ponds, the black crappie in 5, and the white crappie in 2. 

One pond contained a pure population of orange-spotted sunfish, 
except £or two green sunfish and one specimen of black bullhead, 
which weighed 3 pounds, 1 ounce. 

Other species occurring infrequently were: yellow bullhead, gold­
fish, blunt-nos�d minnow, blackhead minnow; and red-fin shiner. 

Only 0.44 of 1 per cent by number and 5. 77 per cent by weight of 
the total crop of 26,685 fishes, weighing 1,051.12 pounds, in a repre­
sentative group of nine ponds, with a total area of 3.31. acres� were 
suitable £or hook-and-line fishing or table use. 

All species occurring either singly or in various combinations £ailed 
to produce satisfactorily £or sport or food. 
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DISCUSSION 

CAPTAIN EARL S. HEALD (Florida) : You mention that you are using a poison, 
that you had quite an ·accun;mlation of dead fish on the downwind side of the lake. 
We have been conducting a series of tests on the effects of DDT distributed by 
means of aircraft on pond-fish population, and we found that same thing. We 
have attributed it to the fact that the DDT drifted on the downward shore by 
the action of both waves and wind. Do you attribute your results here to the same 
thing, or has the rotenone been pushed over to that side of the lake, or is it evenly 
distributed throughout the lake T 

MR. ,BAUMAN: No, the fish, when first affected, come to the surface and struggle 
and gasp with their mouths nearly out o:l' the water and their tails hanging at 
about a 45

° 

angle. That subjects them to the action of the waves, and the waves 
boost them along until it piles them up. 

Ma DOUGLAS E. WADE (New Hampshire): Up at Hanover, New Hampshire, we 
have a new proposed dam going on the Connecticut River. It is a hydro-electric 
proposition and sponsored through private agencies. 

I was present last year at the hearings held in conjunction with this new 
proposed dam which would raise the water lilvel of the Connecticut River froni the 
present s.tage to an additional 20 feet or so. During the hearings, it came out 
that the hydro-electric company sponsoring said dam was willing to make financial 
or physical adjustments on damages done to such items as roads, telegraph and 
telephone lines, sewage outlets. So, using that as an opening, I got in and testi­
fied and asked a rhetorical question, why, if the hydro-electric companies could 
make these adjustments, both physical and financial, couldn't they make physical 
and financial adjustments on the damage to natural streams. 

It works out that way in New Hampshire which, as you probably know, is a 
small state and has a small Fish and Game Department very poorly financed. 
If they were to undertake a long-term program of research on this water that 
would be backed up by the proposed dam, they just couldn't do it. They don't 
have the funds and they don't have the personnel. It was my contention that the 
hydro-electric company should underwrite some of the cost for a 10-year study 
on the impounded waters, particularly in this one instance. It was a new innova­
tion, I think, in the thinking of the hydro-electric people to be subjected to this 
rhetorical question and it had three results. Of course, it was rejected, but it 
made the hydro-electric people a little bit worried because the $90,000 or so 
estimated for a 10-year study meant that they would have to dig down into their 
profits and support the project. 

I bring this up because I think there are a good many similar instances through­
out the country where all of us can do a similaT bit of propaganda work, if you 
wish to call it that. It may click in some instances, and once the· precedent has 
been set, the hydro-electric companies, the private ones, now can help foot 
the bill and help us do a much better job in the management of impounded waters. 
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ADVANCEMENTS IN WILDLIFE MANAGEMENT ON INDIAN 
LANDS 

LAURITS W. KREFTING 
U. S. Fish and Wildlife Service, St. Paul, Minnesota 

In 1941, the U. S. Fish and Wildlife Service was given the re­
sponsibility of carrying out wildlife research on Indian lands. Since 
that time, biologists of this Service have been making surveys of 
the major reservations and working toward a better appreciation 
and understanding of wildlife management problems on these lands. 
This work has been done under the Interior Department interbureau 
agreement of August 7, 1941, between the Office of Indian Affairs, 
the Indian tribes and the Fish and Wildlife Service. Their problems 
have been approached by studying the animals as well as by ac­
quiring a knowledge of the Indians' concept of wildlife as a utility 
rather than as recreation. This paper summarizes the accomplish­
ments that have been made in assisting the various tribes in the 
Lake States and the Dakotas in managing their wildlife resources. 
In this area there are approximately 8 million acres of Indian land 
with a population of some 75,000 Indians. 

Until recently the animal population has been on a downward 
trend on many reservations in this area. This has been due to an 
unwillingness on the part of the Indians to restrict themselves in 
harvesting their wildlife crops and to their lack of concern in plan­
ning for the future. Since the passage of the Indian Reorganization 
Act of 1934, the tribes which accepted its provisions are becoming 
more self-governed than previously. Hence, they have been able to 
formulate constitutions and by-laws which give them the power to 
set up restrictive regulations for managing their wildlife. Due to 
the fear of losing their ancient trapping, hunting, and fishing rights, 
progress in inaugurating game ordinances has been slow. However, 
progress has been made during the past 4 years in changing this 
concept. While only eight tribal councils have adopted game ordi­
nances to date, these are in effect on approximately 6 million acres 
or 75 per cent of the Indian land in this region. These ordinances 
are concerned chiefly with the actions of non-Indians on Indian 
lands, but they also contain limited provisions respecting the con­
servation of wildlife by Indians. On many reservations, ordinances 
would be ineffective due to their small size or to the scattered nature 
of the land ownership. State game laws are in effect on the large 
proportion of such �reas that is under non-Indian ownership. 
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Education in wildlife conservation.-When the work on Indian 
lands was initiated, education in wildlife conservation was recog­
nized to be .of basic importance in establishing plans for future 
wildlife management. In carrying out this program, much attention 
has been given to visual education through the use of movie films. 
This visual aid was made possible through cooperative agreements 
between the conservation departments of Minnesota and Wisconsin, 
the South Dakota A. and M. College and the U. S. Fish and Wildlife 
Service. Appr-0ximately 300 showings have been made in 19 school 
systems to approximately 51,000 students and adults. Special movies 
of wildlife-conservation projects on Indian lands have also been 
taken during the past 4 years. Films will be prepared from this 
photographic ma�erial for demonstrating the progress made by In­
dians in wildlife management. Prepared film strips on conservation 
subjects have also been furnished to scho-0ls. 

Advantage was also taken of every opportunity to present talks 
to students and adults and to assist school superintendents in or­
ganizing courses of study. Lists of books were prepared for class­
room use and for libraries and copies of some of the better books 
were circulated in the schools. Special teaching aid outlines were 
also supplied to the schools. Smee published material from the In­
dian conservation viewpoint was very limited, a wildlife reader was 
prepared by one of the Indian school teachers. This reader is now 
being used in a number of the reservation schools. 

To stimulate more interest in wildlife conservation, one of the 
schools carried on a pheasant-rearing project while another oper­
ated a fish rearing pond. Among the adults, a sportsmen's cfub has 
been organized and there are prospects that other groups will do 
likewise. 

Big game.-Although it is generally assumed that Indian reserva­
tions have been depleted of their big game, this is not true in all 
cases. Recent surveys on the more important reservations in this 
region indicate a total big game population of approximately 12,130. 
This total includes the following species: white-tailed deer, 10,500; 
mule deer, 370; moose, 80; elk, 80; antelope, 300; and the black bear, 
800. 

On the Rosebud Reservation in South Dakota, protection against 
hunting has made it possible for the deer to increase at a rapid rate. 
A regulated open season was possible. for the first time in the fall 
of 1944. During that season 32 Indians purchased tribal licenses and 
in spite of nnf avorable weather, they: bagged 23 bncli: deer. The 
younger men were very enthusiastic about the hunt but the older 
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ones felt that the license fee entitled them to a deer regardless of 
how or when they got it. This is another example to show that the 
younger Indians are beginning to think of wildlife in terms of sport 
while the older individuals still cling to the concept of game as a 
utility. 

White-tailed deer on the Cheyenne River Reservation in South 
Dakota have been protected since 1937. In 1942, the herd was esti­
mated at 90 and at 200 in 1945. Within a few years it will be possi­
ble to have an open season there under a permit system. 

The deer herd on the Grand Portage Reservation in Minnesota 
has been estimated at about 400 during the past few years and it 
has only been necessary to provide protection for them during the 
summer months. Non-Indians are also permitted to hunt on this 
reservation during the regular state seasons provided they obtain a 
permit from the tribal council and reside at the Indian lodge. 

Antelope on the Cheyenne River Reservation have been pro­
tected since 1937 and this herd has been on the increase since that 
time. In 1942, the population was estimated at 200, while in 1945 it 
was believed to have increased to about 250. Seventy-five per cent 
of this reservation is suitable for antelope, and the range will sup­
port between 1,500 and 2,000 animals, provided the carrying capac­
ity of the reservation is not exceeded by the combined stocking 
with domestic animals and wildlife. When that population of an­
telope is reached, it will be possible to have a limited annual harvest. 
Several small bands of antelope occur on the Standing Rock and 
Fort Berthold Reservations in North Dakota, but they are unpro­
tected at the present time. 

Black bear occur in fair numbers on most of the reservations in 
the Lake 'States and the present population is estimated at 800. 
Since most Indians do not utilize bear to any great extent, there 
appears to be little need of giving them much additional protection. 

Eighty elk have been estimated for the Dakota reservations but 
most of these are under fence. Future management of this species 
on Indian reservations does not hold much promise, because of the 
comparative scarcity of suitable environment, and the likelihood of 
interference with farming. 

An estimated moose population of 80 animals occurs on the Grand 
Portage, Nett Lake, and Red Lake Reservations in Minnesota al­
though they are given practically no protection at the present time. 
There appears· to be little chance of increasing this population as 
moose in similar areas in northern Minnesota which have been given 
complete protection have :µot shown an increase. 
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Fish.-By nature, Indians do very little sport :fishing themselves, 
but they do derive considerable income from the sale of special 
licenses and by serving·as guides. On the Menominee Reservation 
in Wisconsin, where strea.m trout :fishing is considered the finest in 
the state, a sizable income is derived from selling special licenses. 

On a number of reservations in Minnesota and Wisconsin, which 
are located in the he·art of the tourist country, Indians also receive 
considerable income from serving as guides during the summer 
months. Since many of them realize that this work is dependent on 
good fishing, the services of biologists of the Fish and Wildlife 
Service have been requested· to advise them on their. :fishery prob- · 
lems. Biological surveys of the important waters in the Lac du 
Flambeau Reservation in Wisconsin are now underway. Fish para­
site investigations on some of the Menominee Reservation lakes have 
also been started. 

At the Red Lake Reservation in Minnesota, a large commercial 
fishery is operated and managed by Indians. Prior to the war they 
were removing approximately 650,000 pounds of game fish annually. 
This take was well below the limits of productivity of the lake, 
hence the annual catch was increased to one million pounds of 
game fish during the war. Whether the lake can continue to pro­
duce under this pressure remains to be seen but as yet no evidence 
of depletion has been noted. In addition to the game fish, approxi­
mately 250,000 pounds of rough fish have been removed annually. 
In harvesting the fish, restrictions are set up as to size of mesh and 
footage of nets that can be used. At the present time the entire in­
come on this reservation is derived from fishing, trapping, and 
timber. Within a few years the mature timber supply will be so 
depleted that the Indians will have to depend largely on wildlife 
and subsistence farms for their support until a second timber crop 
is ready for harvesting. Some commercial fishing is also carried on 
by Indians living on reservations on the shores of Lake Superior. 
This :fishing is done entirely under state regulations. 

Small game . .....:..Upland game birds, waterfowl, and small game mam­
mals are hunted very little by Indians. Interest in hunting them is 
lacking because the amount of food received does not compensate 
them for the effort and expense involved. As a result of this lack 
of hunting pressure, small game is plentiful in many. reservations 
in this region. This abundance has attracted non-Indian hunters 
and the increased hunting pressure brought on by them is forcing 
the Indians to realize that they must mana1?e these species even 
though they do not utilize them themselves. Here again the Indians' 
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concept of wildlife as a utility and not as a source of recreation is 
clearly demonstrated. 

Fur bearers.-The most successful approach for getting action pro­
grams started in wildlife conservation has been through the medium 
of the fur-bearing animals. Interest in them is paramount because 
the pelts produce an economic return and the carcasses of many can 
be utilized for food. All species of fur bearers are trapped, but 
from the standpoint of gre(l.test monetary returns, the muskrat and 
beaver are the most important. 

In general, Indians are poor trappers and are very careless with 
pelt preparation. This is contrary to the general impression that 
they are "naturals" in this field. Three factors have been responsi­
ble for this situation: a lack of sujtable equipment for trapping and 
pelt preparation; an insufficient knowledge of trapping and pelt 
preparation techniques; and a natural tendency to do things the 
easiest possible way. 

The trapping seasons on many reservations starts in August and 
closes as late as June. The late season catches resulted in the taking 
of a high percentage of pregnant females and most of the early 
caught animals had unprime pelts of small size and of low quality. 

Most animals were obtained by those methods requiring the least 
amount of effort. In some instances this meant they were taken 
either by spearing, shooting, or trapping. When traps were used, 
the common practice was to run long lines and to make infrequent 
visits to them. Oftentimes, dogs were used as aids in catching 
fur bearers, especially mink. 

Before instructions were given, the care of the pelts was inferior 
to those prepared by non-Indians. Very little fleshing was done, and 
as a result much fat and flesh were left on the skins. Poorly-con­
structed stretchers of varied sizes and shapes were also used and 
improper drying methods were practiced. Small, unprime, and 
poorly-prepared pelts have been responsible for the low prices. This 
fact, coupled with the Indian's desire to get cash immediately for his 

. pelts, has made him the victim of unscrupulous fur buyers. 
Beaver. On the Cheyenne, Rosebud, and Pine Ridge Reservations 

in South Dakota, a system of regulating the beaver take has been 
in effect during the past 4 years. Under the permit systems adopted, 
the beavers have increased to the level where they can be harvested 
in comparatively large numbers o-n a sustained yield basis. The 
Cheyenne River method will be discussed here as it represents the 
best of the three systems f ollewed. 
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The tribal council on the .Cheyenne Reservation issued 49 paid 
permits during the 1940-41 trapping season and 137 beavers were 
harvested. The number allowed each permittee was unlimited. In 
the 1941-42 season 49 permits were issued and 128 animals were 
trapped although only 5 were allowed per person. Under the same 
regulations 117 were taken by 63 permit holders in the 1942-43 
season. However, more drastic regulations were put into effect the 
following season when only one permit was allowed per household. 
During that season, 53 permits were issued and 163 beavers were 
trapped. Under the same restrictions iµ the 1944-45 season 69 
permits were issued and 193 beavers were taken. Accurate records 
of the annual beaver harvest for the past four seasons have been 
possible because all skins must have state metal tags affixed by 
Indian Service or tribal council officers before they can be legalized. 
When they are tagged an exact record of where they were trappd 
is obtained. These records have made it possible to mark the annual 
catches on a map and determine where the greatest beaver produc­
tion is taking place. Areas that are not holding up can be detected 
and closed to trapping if necessary. This regulated beaver cropping 
system is undoubtedly one of the best yet devised and has the fol­
lowing advantages: (1) reduces the sale of illegal furs to a mini­
mum; (2) brings a better financial return to the Indians; and (3) 
provides an excellent system for recording the distribution of the 
catch. 

Grand Portage in Minnesota has inaugurated a closed season on 
beavers for a 5-year period. Beavers have been restocked in the de­
pleted parts of the reservation from outside sources or have been 
transplanted from areas of abundance within the reservation. With­
in a few years a managed beaver trapping program will b!lcome 
effective on this area. 

Muskrat. On the Bad River Reservation in northern Wisconsin, 
a muskrat management project, known as the. Bad River Muskrat 
Enterprise, has been in operation since the fall of 1942. This en­
terprise is patterned after the well-known muskrat projects near 
The Pas in Manitoba, Canada. The entire 10,000-acre marsh of this 
project was closed to trapping in December 1942, when it had a 
population of approximately 5,000 animals and was opened to trap­
ping for the first time in November 1944, with an estimated 20,000 
population. Under a 50-50 share-cropping system only 1,500 musk­
rats were taken during the 1944-45 seai,on because of the shortage 
of trappers caused by the war. Approximately 2,400 have been 
trapped to date during the present open season. 
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Under the plan of operation, the marsh is divided into areas and 
the trappers either choose an area or draw lots if others want the 
same place. Catch and grade records are also kept for each one of 
these units. Most of the traps used are of the "stop-loss" type which 
makes it possible to reduce losses by "wringing-off" to a minimum. 

All of the trapped animals are brought to a centrally-located fur 
house where they are skinned, fleshed, and dried. This makes it 
possible to give close supervision to all of the operations performed 
and high quality pelts result. Excess fat and flesh,are removed from 
the pelts by placing them on fleshing boards and scraping them with 
a dull knife. For shaping and drying, the pelts are placed on 
uniformly-shaped wire stretchers which are provided by the enter­
prise. A receipt is issued for the daily catch when the pelts are 
turned in for drying. They are then brought to the adjoining dry­
ing room and hung up on separate drying lines, the number of 
which corresponds with the· trapping area. After the pelts have 
dried slowly for about one week, they are removed from the 
stretchers, perforated with a fur marker, and graded. The furs are 
graded weekly and the trappers are then paid according to current 
market prices. 

They are then baled and shipped to a fur auction company to be 
sold. Muskrat furs that are now reaching the market from this en­
terprise are considered to be among the finest .in the country. 

On the Turtle Mountain Reservation in North Dakota, the tribal 
council, through its sales association, has been buying fur from 
Indian trappers since the fall of 1944. The plan followed is to pay 
the local market price for furs and to sell them for more money in 
large lots through auction companies. All profits made are re­
turned to the trapper on the basis of the number of pelts sold. 

"Stop-loss" traps and wire stretchers are now being used by most 
of the muskrat trappers. Numerous demonstrations on proper trap­
ping and pelt preparation have resulted in good quality skins now 
coming from the Turtle Mountain area. 

CONCLUSION 

Substantial progress has ·been made in' the management" of the 
wildlife resources on 8 million acres of Indian lands in the Dakotas 
and Lake States during the past 4 years, but much work still re­
mains to be done. Du� to the Indians' concept of wildlife as a 
utility rather than as a source of recreation, the greatest interest 
has been shown in the management of their fur-bearing animals. 
Regulated seasons, fur enterprises, marketing cooperatives, and re-
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stocking programs are all examples of the advancements made in 
fur management on these lands. Conservation through visual edu­
cation has been well received by both school children and adults . 

. A sequenc� to this program should be adoption of a standardized 
course in conservation education for the children and an extension 
program for the adults. Game regulations are now in effect on a 
number of reservations, but there are still many where no conserva-

, tion practices are being followed. 

IMPLICATIONS OF A GOOSE CONCENTRATION 

WILLIAM. H. ELDER 

Univ'ersity of Missouri, Columbia, Missouri 

Since the Fish and Wildlife Service has ma.de so much progress 
in developing a far-reaching and effective system of refuges for 
migratory waterfowl, many of us-have been lul:ed into a feeling of 
false security. We seem �o forget that a species, or at least a large 
population of a species, can still be endangered. Yet this seems to 
be happening to the Canada goose at Horse Shoe Lake in Illinois. 

From time immemorial nearly all the Canada geese moving south­
ward in the Mississippi Valley have been funneled between the c.on­
verging Ohio and Mississippi Rivers. Here lies the southern tip of 
Illinois, Alexander County, with cotton fields, cypress swamps, and 
sycamores bristling with mistletoe. Here too is the northern extrem­
ity of the traditional wintering ground of the Canada geese of the· 
Mississippi Flyway. Old men still living in this region recall how 
the "honkers" shifted north or south along the river with each 
change in the weather. From the safety of the bars and islands the 
geese "worked out" widely in search of food and remained mobile, 
adaptable, and wild. During some winters they subsisted on bark 
browsed from willow shoots. But they always held their own, even 
though they were hunted through the fall, winter, and spring. 

In 1927, the Illinois Conservation Depa:r:tment purchased a small 
area, 1,400 acres of land surrounded by an equal area of cypress 
swamp, formerly an oxbow of the Mississippi. A dam was built and 
the swamp transformed into Horse Shoe Lake. On the land, now 
actually an island in the lake, corn and winter wheat were planted 
to attract the geese. At first they came only to feed, returning to 
the river for gravel and to spend the night. But gradually they 
came to spend more and more time on the refuge; gravel was pro­
vided for them, and _the concentration of the geese on· this small 
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area increased each year. l\Iost of the birds no longer flew the 3 
miles to the river at night, but merely walked to the surrounding 
lake. 

By 1941, one could see high-flying wedges of Canada geese com­
ing from the northeast in early October, could see them circle just 
once above the green wheat fields of the refuge and could hear the 
tone and tempo of their honking rise before they pitched and '' maple­
leafed" to earth. Here they stayed, a little shy for the first few 
days, but soon confident enough to permit trucks, tractors, and 
people on foot to approach within 40 yards. Visitors found it hard 
to beli�ve that these were wild, migratory geese. The extreme tame­
ness exhibited by Horse Shoe Lake geese, I believe, is due not only 
to the constant presence of many human beings in their midst, giv­
ing them a false confidence in man, but also to the "safety-in-num­
bers" feeling resulting from the tremendous size of the concentra­
tion. When thousands of geese congregat�, there seems to be a mob 
psychology making them oblivious to danger on the refuge or in 
its vicinity. 

Horse Shoe Lake Refuge is not unique. By means of corn and 
live decoys man has been able to manipulate the movements of 
Canada geese in many places. Jack Miner enticed them from Lake 
Erie to his little artificial pond in Ontario; concentrations of several 
thousand were built up at Mayowood near Rochester, Minnesota, at 
the Logan farm south of Bath, Illinois, on the Rock Prairie in 
southern Wisconsin, and at the Bass farm in central Missouri. 

The effects of these refuges have been diverse. Private enter­
prises such as those undertaken in Ontario and Minnsota have 
brought problems of subsidy for feed, and the fear of what might 
happen if feeding were discontinued. On public areas the kill has 
increased tremendously. The land surrounding Horse Shoe Lake 
was rapidly developed for goose shooting and dozens of commercial 
clubs were established. Concealed pits were dug as close to one 
another as state laws permitted, row on row of them, staggered so 
as to prevent geese from leaving the refuge without meeting a bar­
rage of cross fire. Eleven thousand acres in the vicinity of the 
3,000-acre refuge were developed in this manner and the total num­
ber of pits dug reached 487. Hunting pressure rose rapidly. In 
1934, only a few hundred men came to Horse Shoe Lake to shoot; 
10 years later there were nearly 5,000. The kill at one "club" in­
creased from 400 birds in 1933 to 2,500 birds in 1939; at another 
it rose from 300 in 1936 to 3,000 four years later. The news spread 
rapidly. It was easy to get a limit at Horse Shoe Lake and you 



IMPLICATIONS OF A GoosE CONCENTRATION 448 

didn't have to undergo any discomfort in getting it. The club own­
ers met their patrons in Cairo and for $10.00 drove them to the club 
houses, then to the pits, brought them hot lunches, and came after 
them when they had got their limits. As soon as a man in the 
front line of pits had shot his geese another moved up from the 
second row. It was all quite legal, yet it looked as though our geese 
were being sold for $10.00 a pair. 
_ By 1939, the wintering population at Horse Shoe Lake had in­

creased to about 50,000 birds. This was a 12oor year for corn and
wheat. The birds poured out of the refuge twice daily in search of 
food and over 17,000 were killed or crippled. The next year the 
shooting season was extended from 45 to 60 days! Better crops 
helped to hold the birds on the refuge but more than 13,000 were 
killed. By 1943, the shortage of gasoline and shells was a universal 
complaint, but the kill again exceeded 14,000. 

In the fall of 1944 the Fish and Wildlife Service was at last able 
to establish the principle of limiting the kill by closing the season 
when a fixed number of geese (6,000) had been taken. But while the 
official machinery was creaking into action the kill mounted at· the 
rate of 600 birds per day. By the time shooting was stopped 9,000 
geese had been killed. 

The open season last fall continued for just 5 half-days or a total 
of 221h hours, during which the rate of kill was 225 geese per hour. 
This was probably the most fantastic slaughter on record, 1,400 
birds being killed in the 4 hours of shooting on opening day. Thus, 
the record of Alexander County shows an average of well over 
10,000 geese taken from this flock during each of the past 7 years. 

It is obvious that when a bird with the hunter-appeal of the Can­
ada goose becomes as easy to shoot as at Horse Shoe Lake, no ordi­
nary hunting restrictions are effective. Many limitations have been 
imposed by both state and federal authorities. The bag limit was 
reduced from five birds in 1938 to two birds in 1942; the shooting 
was stopped at noon in 1942 and thereafter; a safety zone of 150 
yards was established around the lake; since 1941 the pits have 
been spaced at a minimum of 150 yards with not more than two 
shooters permitted in each pit; and finally the season was reduced 
from 60 days to 5 half-days-but all these regulations failed to keep 
the kill within reason. 

The problem is twofold: What can be done when such a concen­
tration has become established, outstripped its food supply, and pro­
vided an unprecedented kill? And, what will happen when other 
states try to establish "Horse Shoe Lakes" of their own Y 
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To meet the local problem the State of Illinois has tried to pur­
chase more land to serve as a safety zone and to provide additional 
food. But priees have long since risen far beyond the value of the 
land for agriculture and it can no longer be had for. any reasonable 
sum. In some years tons of shelled corn were shipped in, but the 
Fish and Wildlife Service found it necessary to prohibit the prac­
tice lest it provide a precedent that would aid other states in build­
ing up similar concentrations. 

The problem .at Horse Shoe Lake is apparently a conservation 
riddle for which there is no easy solution. If the Fish and Wildlife 
Service were to completely close the season in 'Alexander County, 
dozens of farmers who had nothing to do with establishing the ref­
uge and who never made a dime from the goose shooting might 
be ruined, for in that county there are no silos and few corn cribs 
and corn is left standing all winter. In many years this low country 
is too wet to permit wagons in the field to gather corn even if there 
were a place to store it; and the same is true for soybeans. The 
other crops-rye, winter wheat, red clover, and spinach-are all in 
the sprout stage and especially attractive to geese. But if the season 
in Alexander County is not closed the last goose in this great flock 
-once numbering over 50,000 and now reduced to less than half of
that number-may be killed by the type of "sportsman" who
chooses to shoot at Horse Shoe Lake.

With the return of easy transportation and abundant ammuni­
tion the problem in Alexander County has become more acute and, 
what is more alarming, it is likely to arise in other states. There are 
dire forebodings in the quick success of Wisconsin's refuge on the 
Rock Prairie and in the plans for Ohio's "Resthaven" to be estab­
lished on the route between the Jack Miner Refuge and Horse Shoe 
Lake. A refuge begun in all good faith may attract such a concen­
tration as to invite prostitution of its initial purpose. 

Before any other concentrations of Canada geese are developed 
there must be serious consultation between state and federal offi­
cials entrusted with their welfare and with field men, both biologists 
and enforcement officers. 

We are a long way from knowing enough about the biology of 
geese to feel that we can manipulate their movements with im­
punity or to claim ability to manage them on a sound basis. Does 
anyone know what age geese must attain before breeding in the 
wild or how many young are produced per family T Despite the 
oft-repeated belief that geese mate for life no one is sure that this 
is true in the wild or that· a lone goose will not take another mate 
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after its first has been killed. Until we know these and many other 
things we cannot estimate what percentage can be taken each year 
without endangering the breeding· stock. There is much evidence 
that Canada geese are declining in numbers throughout the Mis­
sissippi Flyway. Since we do not know how long it may be before 
this reduced population can again produce a harvestable surplus, 
or whether it will do so at all, there seems to be little choice short 
of a completely closed season in the whole flyway. 

The bigger problem is this: Can we learn from the example of 
Horse Shoe Lake Y and prevent the establishment of small areas de­
signed to concentrate geese, or are we to be faced again by the 
paradox of a refuge established for the protection of a species ac­
tually causing its decimation 1 

DISCUSSION 

CHAIRMAN Row AN: This paper raises a question that crops up in many forms 
all over the continent. 

MR. LEONARD HALL (Missouri): I would like to ask Dr. Elder whether the 
Illinois Fish and Game Department has made any serious effort -to help the Fish 
and Wildlife Service regulate that problem. I was down at Horseshoe Lake a 
couple of weeks ago. There is one small area outside the refuge that I saw which 
is owned by the state. We know that feeding geese can eat corn up to, say, 
41% or 42 inches on the stalk. There are 200 acres of corn there owned by the 
State of Illinois, planted by the Fish and Game Department still standing inside 
its refuge. It hasn't even been knocked down so that the geese can get the rest 
of the corn that is left on it, which I would estimate is about half a crop. That 
didn't seem to me a very good comment on the goodwill of the Illinois Fish and 
Game Department in handling that problem. They are not even willing to use 
the rest of the corn, which they planted there originally to hold the geese there, 
to heJp feed them through the rest of the winter. 

Is Illinois interested in this problem or is it interested in killing out the rest 
of its geese f 

CHAIRMAN ROWAN: I believe Mr. Hall can answer his own question. I am cer­
tainly not in a position to make any statement of policy concerning the Illinois 
Conservation Department. 

MR. HALL: Comment,_then. 
DR. ELDER: The mere fact this consultation has been going on year after year 

and accruing seems to me to speak for itself. 
MR. ALDO LEOPOLD (Wisconsin): I would like to ask if anybody of the Wild­

life Institute is here to be sure this situation isn't going to be temporized any 
further. 

DR. ELDER: I would like to make one additional remark, the opportunity to get 
acquainted with this situatioh was_ afforded me while on the staff of the State of 
Illinois Natural History Survey. The remarks are blamed solely on me. 

MR. HALL: Mr. Leopold, I happen to know the Fish and Wildlife Service is 
apparently very anxious for this situation to be aired in any way it possilJly can, 
and they are perfectly willing for any private individual to recommend that any­
thing he f1lels should be done, be done, including .closing the Canada goose situa­
tion all over the United States for 5 years, if he wants to recommend that. I don't 
know whether they would recommend it themselves. 

MR. LEOPOLD: Obviously, what I am afraid of is a half-way measure will be 
tried and--(inaudible). 

MR. HALL: I am afraid that that is in the wind. 
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MR. ARTHURS. HAWKINS (Illinois): I would like· to answer one of Mr. Hall's 
worries. About 3 weeks ago at Chicago, a meeting was held involving the Illinois 
Natural History Survey, the Illinois Department of Conservation and the Fish 
and Wildlife Service. At that time, this problem was aired very frankly from 
all sides and we all came to complete agreement that something would have to be 
done other than half measures, and all of these agencies pledged themselves to go 
through with their program. 

This program, incidentally, is much as Dr. Elder presented it. We don't know 
the answers, but we are going to do the best we can with all the available infor­
mation at our disposal to remedy this situation once and for all. 

DR. ELDERS I would like to add the Illinois Natural History Survey now has in 
preparation a much fuller report on the entire situation and we hope it will appear 
within the year. 

MR. DOUGLAS E .. WADE (New Hampshire): Does that mean there will be an 
open season on geese at Horseshoe Lake this year, or will the action that Mr. 
Hawkins speaks of take place between now and the coming open season f 

DR. ELDER: I believe some action is contemplated before that time. 
MR. HALL: Dr. Elder, I would like to make one more comment, because I am · 

tremendously interested in that situation down there. It is pretty close to home. 
I spent a good deal of time talking to people around that refuge and it is an 
amazing thing; no sportsman in America could believe what is happening down 
there, unless he goes there and sees it for himself. If a farmer down there this 
afternoon wants goose for tomorrow's dinner, he goes out in his hog lot, where 
there will be perhaps 200 geese feeding with his hogs, and he runs one up into a 
corner, against the wire fence and wrings its neck. That is how tame those 
geese are. 

You talk to the man who is out past the perimeter of the shooting area, which is 
at most, I guess, three-quarters of a mile. Wouldn't that, roughly, take in the 
shooting area today, Dr. Elderf 

DR. ELDER: There is some sltooting up to a mile and a mile and a quarter. 
MR. HALL: You ask a farmer out a mile and a half, he will say the solution 

of this problem is to zone the lake, that is, zone the area and move the shooting 
out, and you say to him, '' How far do you live from the edge of the lake f'' 

He says, '' A mile and a half.'' 
You ask him how far out does he think this zone should be, and he says, "A 

mile and a half.'' If he lives 5 miles out, he thinks the zone should be moved 
5 miles out. Obviously, no measure of zoning can save those geese because the 
men who own the land around the lake will plant it solid to corn and the depre­
dation will be very great. I do not think the Fish and Wildlife Service can keep 
sufficient permits to club owners there to kill the geese. Those club owners all 
farm their land with share-croppers and they would be glad to furnish them am­
munition. The geese would be killed before they ever got out to any zone which 
the Wildlife Service might set by share-croppers for eating the crops of the clul 
owners that they might be justified in doing that, I don't know. 

Is there a possibility of taking those geese out of Horseshoe, Dr. Elderf 
DR. ELDER: I think every effort should be made to break up the concentration 

by any means possible, whether by a matter of flares, airplanes, or whatever means 
of disturbance that can be specified. 

MR. HALL: To do that, you have to close Alexander County. 
DR. ELDER: It would have to be closed for a large area. We do not know where 

the geese would go, whether they would remain as a flock or disperse, .what their 
habits would be for the first few years after that concentration was broken up, but 
should add to the effectiveness of this corn situation, which is enhanced by the 
fact for many years, for obvious reasons, !I, short variety of corn has been culti­
vated there, which has all its ears, or a large shaxe. of them, within reach of the. 
geese. 
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The last report to the North American Wildlife Conference on the 
Pittman-Robertson wildlife-restoration program was made in 1940 
(Day, 1940). Funds to start work become available on July 1, 1938; 
consequently, this cooperative wildlife-restoration program was really 
in the formative stage early in 1940. Now that the work has been in 
progress for nearJy 8 years, and all the states except Nevada are 
participating, a brief recital of accomplishments and a prediction of 
things to come can be made from a richer experience. 

Since money lubricates the wheels of action, a glance at the bank 
balance is in order. On December 31, 1945, the special Federal Aid 
in Wildlife Restoration Fund in the Treasury contained $12,830,714. 
Between July 1, 1938 and June 30, 1945 the average annual deposits 
in this special fund from the federal excise tax on sporting arms and 
ammunition amounted to $3,233,572. We confiaently expect that the 
average will be matedally exceeded during the next few years. That. 
expectation is based on the 30 per cent increase in hunting license 
sales following World War I, and the corresponding expanded sale 
of sporting arms and ammunition that will accompany a similar in­
crease in the sale of hunting licenses. 

Last June, the International Association of Game, Fish and Con­
servation Commissioners met in Chicago and discussed, among other 
things, the future appropriation of Pittman-Robertson funds. The 
conclusion reached was that the money accumulated in the fund 
should be appropriated out in progressively increased amounts over 
about a 5-year period along with cur,rent annual collections until the 
present backlog of funds is exhausted and the program can be re­
stored to current financing. On that basis, appropriations in excess 
of $5,000,000 annually could be made during the peak appropriation 
period. 

Notwithstanding the intervention of the war and the many limiting 
factors imposed by it, this cooperative wildlife-restoration program 
has made fine progress during the almost 8 years it has been func­
tioning. The degree of success that has rewarded the· efforts of the 
states has been due mainly to the type of workers they have employed. 
When this cooperative program began, quite a number of the states 
had no technically-trained game men. in t.heir employ. The employ-
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ment of such men and the fine work done by them has been most 
gratifying. In numerous cases, workers who. were first employed on 
Pittman-Robertson projects have been transferred to other game de­
partment activities where their talents and ex:perience could better 
serve the needs of the states. In addition, former Pittman-Robertson 
workers are now the heads of fish and game departments in four 
states. 

Continuity of effort on a high plane of effectiveness requires em­
ployment· stability. In operating their programs, the states, with 
rare exceptions, have made every effort to obtain the best help avail­
able, and the men employed· have reasonable assurance of permanent 
employment so long as they perform their duties in a satisfactory 
manner. Skilled help is a most valuable capital asset. The training 
of such help to the point where it is fully productive is costly; con­
sequently, it is good business to maintain staffs of trained and ex­
perienced workers who can be depended upon to produce first-class 
result�. 

Since the commencement of work on this cooperative program, the 
states have stressed wildlife management research. In fact, 80 per 
cent .of the money obligated on approved projects during the first 7 
years of program operations went to finance such work. The making 
of annual population inventories and trend studies on upland game 
bird species as an aid to the game departments in setting appropriate 
seasons and bag limits are common activities. Numerous studies have 
been conducted to ascertain limiting factors on individual species 
and what can best be done to cope with them. Many studies have been 
made to learn whether big game ranges are under-, over-, or properly 
stocked. While appropriate actions to reduce excess big game popula­
tions have not always followed the re.commendations of research work­
ers, it is a fact that many· have. To illustrate, studies of deer range 
forage conditions in the Black Hills of South Dakota have indicated 
the need for herd reductions· in overpopulated areas. To accomplish 
this, the State Game. Commission authorized the issuance of · special 
licenses to take female deer during the 1945 hunting season. Many 
other similar actions could be cited. 

Large sums of money have been spent in some of the states in the 
past for the artificial feeding of deer, where winter ranges were in­
adequate to carry existing populations. Pittman-Robertson studies 
conducted in Colorado (Carhart, 1948) and in Utah (Doman and 
Rasmussen, 1944) have shown the fallacy of trying to perpetuate ex­
cess deer populations by artificial feeding. This is an expensive prac­
tice and money saved through its discontinuance can be spent to much 
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better advantage on other types of beneficial work. Surveys of win­
ter deer yards in Wisconsin (Feeney, 1943) have shown conclusively 
that many of them are overpopulated and herd reductions are badly 
needed. Investigations elsewhere have led to the restocking of big 
game animals on suitable lands from which they had disappeared. 
Studies of the results of stocking pen-reared quail in Oklahoma (Duck 
and Fletcher, 1944) have disclosed the lack of need for most of it and 
the futility of releasing birds where suitable habitat conditions are 
lacking. 

Developmental measures have been extremely varied. In the South­
eastern States emphasis has been placed on the planting. of field bor­
ders adjacent to woodlands with perennial legumes such as Lespedeza
sericea and L. bicolor to benefit bobwhite quail. Some of the states 
have stressed the leasing and development of small refuges on agricul­
tural lands wher.e heavy hunting pressure has shown the need for 
maintaining breeding nuclei of farmland game birds and mammals. 
During the first 7 years that the Pittman-Robertson Act was func-

. tioning, a total of 9,657 deer in 14 states were released in suitable 
areas where seed· stock was needed. Starting early in 1939, Vir­
ginia, through a series of projects; released 1,417 deer. With pro­
tection and norm�l reproduction these plantings increased by 1945 
in some localities to an extent that warranted the Virginia Commis­
sion of Game and Inland Fisheries in declaring a short open season 
on male deer. 

Prior to the war a good start had been made on construction work 
to create impoundments for waterfowl. With the exception of New 
Jersey, which was able to keep its dragline operating in the Tuckahoe 
unit near Atlantic City through the war, all heavy construction of 
this nature ceased. Work was suspended on the Ogden Bay, Utah, 
project, the first Pittman-Robertson project to be approved after the 
Act became effective. While this project, located on the mud flats bor­
dering Great Salt Lake, was not completed, the two major impound­
ments created are functioning satisfactorily as a combination refuge 
and public shooting ground. On the first day of the 1945 open season 
on waterfowl, checking station counts and estimates disclosed that 
1,100 hunters visited this establishment and bagged 6,000 birds. Other 
activities along the development line that have been undertaken by 
the states include fencing and posting, varied habitat improvement 
,work, the construction of headquarters buildings to facilitate adminis­
tration,, the trapping and transplanting of upland game birds, preda­
tor control to save remnant populations or to prepare sites for stock­
ing, the trapping and transplanting of beavers, and the creation and 
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improvement of water facilities .for wildlife in arid places where de­
pendable supplies of water were lacking. 

As to the acquisition of lands, the 'States purchased a total of 64.3,527 
acres of land through June 30, 1945. These acquisitions were de­
signed to provide refuges and management areas for upland game 
species, to establish refuges and combination refuges and publie 
shooting grounds for migratory waterfowl and to provide for deer 
and elk winter ranges in the West. To the extent of available funds 
and suitable purchase opportunities, this type of program work ·con­
tinued without interruption throughout the war. In consequence 
some of the states have accumulated a large amonnt of construction 
work, particularly along water impoundment and stabilization lines, 
which work can be attended to as soon as equipment and materials 
are again available in needed quantities. 

The end of the war found the state Pittman-Robertson programs 
operati�g on a very restricted scale due to personnel, equipment, and 
material shortages. In addition, annual appropriations to carry for­
ward the work had been reduced to harmonize with expenditure op­
portunities. In recent months, large numbers of honorably-discharged 
veterans have returned to their former employment in wildlife man­
agement. Very few of the returned former employes have evidenced 
the· desire to seek other lines of work. Consequently, the wildlife res­
toration organizations in the states should soon ·be adequately staffed 
with experienced help so they can resume suspended work and under-
take new work. 

The budget of the United States Government for the year begin­
ning July 1, 1946 provides for the appropriation of $3,000,000 to 
finance the federal share of the Pittman-Robertson activities during 
the next fiscal year. If the Congress acts favorably on this, the states 
will be able to enlarge their work plans and get their organizations 
back in shape to meet increased future responsibilities. 

Thus far in the short space of time available to me I have touched 
briefly on the status and accomplishments of the Pittman-Robertson 
program. But what will probably be the direction of state activities 
in an expanded future program Y 

As to research, we expect an expansion of effort and more produc­
tive results out of funds expended. Most of the project workers will 
be men who have returned to their old jobs after war service. Those 
men have gained much in maturity, poise, and judgment and will do 
better work than in the past. The states have already resumed work 
on some of the projects which were suspended due to the war. With 
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additional funds, the remaining unfinished research work can be com­
pleted. Based upon information coming to us from the states about 
their future plans, we expect greater emphasis on the making of in­
ventories and population trend studies, also carrying capacity and 
range utilization investigations. States, that never had such informa­
tion before this cooperative program came into being, have found it 
exceedingly valuable in determining what should constitute appro­
priate seasons and bag limits. There will also be much additional 
fact-finding work to learn more about limiting factors on the produc­
tion of the various game and fur-bearing species and how best to 
correct those limiting factors. Along with this will be added attention 
to appraising the real worth of such measures as large-scale stockings 
of pen-reared game birds and the effectiveness of various plantings of 
trees, shrubs, and herbaceous vegetation on increasing farmland wild­
life in particular. 

As to the leasing and purchase of lands, more attention to providing 
small refuges for farmland wildlife in heavily-hunted localities can 
be anticipated. Prior studies (Miller and Powell, 1942) have dis­
closed that more than 80 per cent of the wildlife harvested is pro­
duced, pursued, and taken on agricultural lands; heJ).ce, the impor­
tance of emphasizing action in this field. 

It is expected that the Western States, which need additional win­
ter range for big game animals, will expand their land purchase pro­
grams. In Utah alone, more than 300,000 acres of desirable lands for 
deer and elk winter ranges have been jointly appraised by the State 
and tj:ie Fish and Wildlife Service. As funds become available and 
purchase opportunities present themselves, those lands can be ac­
quired. We will undoubtedly see the increased purchase of lands for 
waterfowl refuges and public shooting grounds. To date, 22 states 
have acquired such areas. This will help spread waterfowl popula­
tions and provide additional hunting opportunities. 

In the development field, habitat improvement measures, particu­
larly for farmland wildlife, will be favored. The work already done 
in arousing soil conservation consciousness provides an excellent 
springboard from which to launch practices designed to increase farm­
land game populations at the minimum of cost. This can be done by 
injecting "beneficial wildlife practices into farm planning in estab­
lished soil conservation districts, thus insuring that wildlife produc­
tion on such agricultural lands becomes incidental rather than acci­
dental. Enlarged programs for fencing, posting, and the impound­
ment and stabilization of water will be forthcoming. The success that 
bas rewarded earlier efforts to extend ranges and restore vanished 
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wildlife species through trapping and transplanting will provide an­
other field for increased endeavor. 

Some of the states have been hesitant about undertaking construc­
tion work due to concern about their future ability to finance neces­
sary maintenance. They have urged that the law be amended to per­
mit them to use federal allotments to absorb 75 per cent of such costs. 
Representative ;Robertson of Virginia, who sponsored the Pittman­
Robertson Act in the House of Representatives, has introduced. H.R. 
3821 designed to amend the Act to permit the use of appropriated 
funds for maintaining completed projects. This bill, if enacted, will 
allow the states to use as much as 25 per cent of their share of annual 
appropriations to finance the maintenance of completed pro;jects. 

Taking the program as a whole, the money spent by the states to 
date on project activities has produced outstanding results. The 
states now have an excellent foundation of experienced help on which 
to build larger, future programs. Accumulated excise tax collections 
in the Treasury, and anticipated annual deposits, insure ample funds 
for financing the federal share of future work. With the generous 
appropriation of such funds,· there is every reason to expect that fu­
ture achievements by the states, through the Pittman-Robertson pro­
gram, will dwarf the accomplishments made to date. 
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DISCUSSION 

MR. SETH GORDON (Pennsylvania) : I would like to ask Mr. Rutherford a ques­
tion as to the trend these Federal Aid activities seem to be taking, whether more 
of it apparently will in the future go into development projects, more of it into 
research, or more of it into acquisition. I have been watching it and so far ap­
proximately a third has gone mto each of those three categories. 1 was just 
wondering what your observation is as to the future trend in this work. 

MR. RUTHERFORD: During the first 7 years that the program was in operation, 
that is, from July 1, 1938 through June 30, 1945, 30 per cent of the money was 
spent on wildlife management research. The balance was spent on land acquisition 
and development and they were about equally divided. However, the largest 
appropriation we have received to date was $2,750,000 for the fiscal year 1942. 
That is the year when the war started and during that year the obligations on 
research were 24 per cent of the money. 
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Here is what I think: I believe that as larger appropriations are made, the re­
search will go down proportionately because you can only handle so much of it. 
I believe that most of the states, when they get a corps of workers, well-trained, 
well-qualified workers, and plan their work ahead, will want to move a man from 
one job to the next as it goes along. So my prediction is that when we get into 
large appropriations on Pittman-Robertson, the research will probably be whit­
tled down to not more than 25 per cent. 

MR. GORDON: One other question, if I may, just to help others in the room­
. and I am not asking these questions for my own purposes. The International 
. Association which met with you folks in Ghicago last June recommended that the 
accumulated fund which now exceeds 12 million dollars be appropriated pro­
gressively over about 5 to 7 years, in addition to the normal income which means 
that in the next 5 to 7 years the appropriations under the Pittman-Robertson 
program should run anywhere from four to six million dollars. Is that approxi-
mately correct!_ 

MR. RUTHERFORD: Yes, that would be. You see, on December 31st last, the 
fund contained almost 13 million dollars and we figure appropriation this year, if 
it is 3 million dollars as recommended, will cut that back to about 10 million· 
dollars, and if that were kicked in, the 10 milion dollars, over a 5-year period, 
there would be 3 million a year out of that. The annual collections during the 
first 7 years amounted to a little better than 314 million dollars, so the two plus 
three and a quarter would make five and a quarter, 

MR. GORDON: The high year was over five million. 
MR. RUTHERFORD: Yes, but I was talking about the average. 
MR. GORDON: The high prewar year was over five million dollars income. 
MR. RUTHERFORD: Yes, that is true. 
MR. GORDON: That probably was due to the fact that a good many folks were 

stocking up and buying up a=unition in anticipation of future needs, but with 
increase in the number of hunters, just as soon as ammunition and firearms be­
come available, it is reasonably safe to predict that the average income should 
run from four to five million dollars a year on tb:e basis· of our experience in 
the high prewar year. Is that true! 

MR. RuTH:ERFORD: I believe you are right on that. As a matter of fact, that 
high year was $5,535,000. With the pent-up purchasing power for guns in par­
ticular and the 7 per cent tax, it runs up pretty fast. I mean the collections run 
up pretty fast when you buy expensive guns. 

MR. GORDON: My only reason for bringing out these questions is to clear up in 
the minds of all of those present here what an enormous expansion can be ex­
pected in this Federal Aid program. I was acquainted with some of that infor­
mation, but I want�d you to give it to us. 

MR. ALDO L:EOPOLD (Wisconsin) : Mr. Rutherford, I didn't hear you say any­
thing about any modifications in the workings of the Pittman-Robertson Act. It 
seems to me that some modifications have become very difficult in the last year. 
Let me cite an example. 

My state-and'! am sure that there are a dozen of others at least-is wrestling 
with the problem of pheasant damage and it is going to get worse. In other 
words, the reliable and effective pheasant repellent to protect corn is a general 
need that is felt by a great many states. That is not a project that can fairly be 
saddled onto any one state. I would like to see Wildlife set up a plan whereby · 
states that are interested can pool their funds and get a really adequate attack 
under your. leadership into such a problem. Are such things under consideration T 

MR. RUTHERFORD: It has been done before, Mr. Leopold; for example, several 
of the Rocky Mountain S+ates conducted a joint investigation on bighorn sheep. 

MR. LEOPOLD: That was a pooled efl'orU 
MR, RUTHERFORD: No, it wasn't a pooled effort. Each conducted its individual 

operation, but the men working on it met at least twice a year to discuss their 
prolilems and their findings and the official Wildlife Act is sort of a coordinator. 

MR. LEOPOLD: That is pooling knowledge. After all, the sheep problem in Colo-
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rado and Montana might be different, but this pheasant thing has a peculiar 
nature. If you solve it in one place, it is solved all over. 

MR. RUTHERFORD: The rub with that is trying to have one state put up money 
to hire a man in another state, and there are state laws that prevent that in a 
good many states. 'Ihat is the unfortuntae element there with which you must 
contend. 

MUSKRATS, DUCK PRODUCTION AND MARSH MANAGE­
MENT 

B. W. CARTWRIGHT 

Ducks Unlimited, Winnipeg, Manitoba, Canada 

The Big Grass Marsh is located in Twp. 17, Rge. 10, 11, Wl in 
Manitoba and comprises approximately 26,000 acres of land and water, 
leased to Ducks Unlimited in 1938, tax free, and for nominal rental 
payments. The ownership of the land is as follows: 

Rural Municipality of Lakeview______________ 72 quarter sections 
Rural Municipality of W estbourne ________ 66 quarter sections 
Privately owned --------------------------------------- 6 quarter sections 
Provincial Government (Crown Lands) 16 quarter sections 

Total --------------------------------------------------------- 160 quarter sections 

'l'he marsh was drained for agricultural purposes in 1916, part of a 
100,000-acre reclamation project. The area above proved unsuitable 
for agriculture and became wasteland ravaged by peat fires and dust 
stor.ms. It was a death trap for waterfowl as sufficient water accu­
mulated in the spring to start thousands nesting but the drainage 
ditches carried away the water and left the area dry by midsummer. 

In 1938, the landowners involved agreed to permit Ducks Unlimited 
to restore the area for wildlife purposes. The municipalities leased 
their holdings to us for 20 years and the private owners and Pro­
vincial Government agreed to include their lands in the scheme. 

A temporary dam held the runoff in May 1938 and in the fall of 
1938 two permanent timberpile, stop-log structures were built on the 
main drainage canal, 7 miles apart, at a cost of about $10,000. A 
resident wildlife manager was placed in charge and year around pa­
trols and studies were made. The area was cover mapped. 

The runoff in 1939 and 1941 was negligible and it was not until the 
fall of 1941 that sufficient water was received to bring the north area 
to permitted level. During this period about 21 miles of double fire 
guards were constructed and some 300 peat fires were isolated by 
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trenches and later flooded. Since then runoff has been adequate to 
keep the north area to permitted level and to restore the south area. 
There are approximately 7,600 acres of water, averaging 2 to 3 feet 
deep (extreme depth 7 feet) behind the north dam and about 3,000 
acres, averaging 1 to 2 feet behind the south dam-a total of about 
10,600 acres of controlled water. In addition there are 500 to 600 
sloughs and potholes surrounding the main water bodies which are 
nonpermanent. In wet years they retain water long enough to pro­
duce thousands of waterfowl and muskrats which find sanctuary in 
the nearby water behind our dams. 

The private owners had a muskrat ranch on six quarter sections in 
the lowest part of the marsh when Ducks Unlimited appeared on the 
scene. There was an estimated muskrat population of 50 in 1938. 

By 1942, the muskrat population was estimated at 2,745. The pri­
vate owners applied to the government for permission to take off 700 
pelts which was granted. In the meantime, the municipalities were 
requested by Ducks Unlimited to apply for muskrat ranching permits 
on their holdings. These were granted and the Provincial Government 
put through special legislation to allow municipalities to go into the 
business. The Provincial Government entered their 16 quarter sec­
tions into the scheme without participation in the revenues other than 
royalties. The private owners also entered the scheme on a basis of 
20 per cent participation in the net proceeds for the duration of 
DU's lease. 

A management committee was formed with three representatives 
from each of the municipalities, and one each from the private owners, 
the Provincial Government, and Ducks Unlimited. The latter act chief­
ly as technical advisers. 

Table I shows results to date. It will be noted that the marsh has 
not yet reached peak capacity but it is believed that 10 to 15 thou­
sand pelts will be average production. The Committee has recom­
mended that 20,000 pelts be taken this year. High average prices for 
muskrat have been a prime factor in the outstanding success achieved 
to date. 

Forty per cent of the gross revenue is paid out to trappers. Capital 
expenditures and general expenses take about 20 per cent of the re­
mainder and from the net balance, 20 per cent is paid to the private 
owners, the residue going into the municipal treasuries. 

A year around ranch manager is employed at $150 per month and 
expenses. No. 1 Stop-Loss traps are supplied and charged to the trap-· 
pers who are credited with all traps returned at the end of the trap­
ping season. This means that trappers are responsible for all. losses. 
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TABLE 1. BIG GRASS MARSH MUSKRAT RANCH 

Year 

1938 
1939 
1940 
1941 
1942 
1943 
1944 

1945 

House Population Maximum Authorized 
count estimate'- quota• quota• 

50 

37 180 
549 2,745 700 700 

1,649 9,894 5,000 5,000 
4,064 24,384 12.000 10,0000 

1,500) 1,500) 
4,479 26,894 15,000) 10,000) 

Actual Ave-age Total gross 
catch price revenue 

700 2.06 $1,442.004 
3,340 3.01 10,071.00 
9,309 2.16 20,149.26 
1,384) 1.41) 1,953.22) 

10,052) 2.61) 26,300.64)6 

$59,916.12 

!Population is estimated on a conversion figure of five musk! ats per house, to which is 
added 20 var cent for bank rats. The latter is an arbitrary estimate based on environment 
and experience. 

"Maximum quota is set by the Man. Dept. of Mines and Resources on the basis of the 
house count. 

"The authorized quota is determined on the basis of last minute information on marsh 
conditions supplied by the ranch manager. 

•In 1942, the present cooperative plan of management was organized but did not come 
into operation until the following· year. In the meantime the private owners were authorized 
by the government to take a crop of 700 pelts from their own lands. 

•1,384 pelts were taken off under government pe: mit in the fall of 1944 from areas 
which were considered too shallow to permit winter survival. Revenues from this salvage 
are included in the 1945 returna. 

Drying shed!! and stretchers are supplied by the ranch. The trappers 
skin the muskrats and the pelts are collected and delivered to head­
quarters where they are stretched and dried by a man employed es­
pecially for that purpose. The ranch manager rough grades and packs 
the pelt in cotton sacks which are sewn up and sealed with a tag detail­
ing the contents, and delivered to the Secretary of the ranch (in this 
case the Secretary-Treasurer of the R.M. of Lakeview) who records 
the receipts and ships them by express to the Fur Auction in-Winnipeg\ 

A census of muskrat houses is made in December after the ice is 
strong enough to carry light trucks or cars. From this a population 
estimate is made. Steady patrols are maintained by the ranch manager 
and an assistant to prevent poaching and to control predators. (Pred­
ator fur, such as mink, weasels, coyotes, and skunks, are taken when 
the fur is prime and the proceeds are supposed to be an addition or 
bonus to the ranch manager's salary. In practice, however, the mana­
ger finds it necessary to have the assistance of expert trappers to 
handle the predator fur and they get the full return from whatever 
revenues are produced.) 

In early March, a survey is made by the ranch manager to deter­
mine how the rats have wintered. His reports determine the maximum 
quota set by the government and the authorized quota set by the man­
agement committee. The ranch manager is then instructed to hire the 

· necessary number of trappers to take off the crop on a basis of a quota
of 240 pelts to each trapper and 290 pelts to each head trapper. Ap­
proximately 60 per cent of the population is trapped.
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Duck production in 1942 was about 5,000. Since then, the musk­
rats have opened up the dense stands of hundreds of acres of cane 
reeds (Phragmites occidentalis), hardstem bulrush (Scirpus acutus),
and cattail ( Typha latif olia). The resident duck population has stead­
ily increased, especially canvasbacks, redheads and ruddy ducks, which 
nest around the clearings made by the muskrats, especially in bulrush 
and cattail. Mallards, pintails, and blue-winged teal-upland nesters 
-have increased remarkably, chiefly due, I believe, to the protection
from fire, afforded by our patrolled fire guards. Mallards, pintails,
and blue-winged teal particularly use the clearings of the muskrats
as their "territory" and their houses for 'loafing spots. The present
annual production of ducks ranges from 30,000 to 50,000 approxi­
mately, depending on whether the nonpermanent sloughs and pot­
holes surrounding the controlled waters function or not. Hence, marsh
management for muskrats automatically conditions the marsh for
the best possible duck production; creates a substantial revenue for
the people of the community, which enlists their enthusiastic coopera­
tion; relieves Ducks Unlimited of maintainance and management
costs, and has established a precedent of provincial, municipal, pri­
vate, and corporate cooperation in wildlife management which is at­
tracting widespread attention in western Canada.

In January ·of this year, the Saskatchewan Government requested 
the services of the author to set up a similar management plan on 
all suitable lands in Saskatchewan, south of Prince Albert. Prelimi­
·nary organization has been accomplished on the Moose Mountain Pro­
vincial Park in southeast Saskatchewan. and in the Yorkton area
which has Ducks Unlimited's Roussay-L�ech Lakes (Illinois Lakes)
as its nucleus. This project was sponsored and financed by the sports­
,men of the State of Illinois, and has a muskrat crop of 7,000 pelts to
be taken off this year. The acreages involved in these two initial proj­
ects are 65,000 and 46,000, respectively.

I have reason to believe that Alberta will adopt a similar plan in
the near future.

These developments will bring thousands of men into the wildlife
management picture under government supervision. They will have
a basic economic interest in preserving the surface waters, food, and
cover for fur. It will greatly enlarge the field in Canada for the em­
ployment of technically-trained wildlife managers.

I cannot conceive of a development more likely to further the aims
of Ducks Unlimited which are, to restore, maintain, and increase the
waterfowl population of North America.
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TRADING IN RAW FURS 

ALEXANDER T. MACLEOD 

The American Fur Merchants' Association, Inc., New York, New York · 

Fur animals have been in existence tliroughout the world since the 
beginning of time, and the fur trade is one of our most ancient enter­
prises. Fortunes were made and nations were financed through this 
valuable wildlife resource. Some three hundred years ago, during the 
period of early settlement of this country, fur animals provided one 
of the great sources of income for the Nation. Pursuit of the fur 
wealth was the incentive for the exploration of much of the country. 

In almost every civilization, furs have been about the most valued 
article of commerce. Of course, it was not until after· the discovery 
of North America that the world fur trade really got into its stride. 
Even today, furs are taken in every state of the Union, and, of course, 
Alaska. I attended a meeting of the fur trade in Montreal, Canada, 
recently, and it was interesting to note how many of the speakers re­
ferred to '' trading in raw furs'' as the basis of the pioneer spirit that 
settled and developed Canada. 

Raw furs come from every continent of the world. In fact, it is 

1Due to illness, Mr. Ashbrook was unable to serve as Vice-Chairman. Mr. Charles Kellogg 
took his place. 
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safe to say that every country produces some furs that.enter the world 
markets. For years, American importers have been travelling aU over 
the world, and on occasions at great risks, to get furs to our market. 
The incentive, of course, was profits, because in the early days, sub­
stantial profits were made. Only a few years ago, the son of one of our 
older merchants told me that he did not give his father any credit for 
making money in the fur market, but that he did give him credit for 
holding on to it during the past 10 years. He stated that 25 to 30 
years ago, when he was working in his father's store, he would see 
imported skins sold very often at 100 per cent profit. Today, due to 
the speed of travel and improvements in communications, the world 
markets are brought closer together. Many more firms are in business, 
competition is greater and the margin of profit is narrower. Also, 
risks from the standpoint of merchandising and credit are greater. 
Today, one is lucky if he gets a. 10 to 12 per cent gross profit. How­
ever, with this decided reduction in the margin of gross profit, the 
fur trade operates profitably due to the increased volume that we 
have been enjoying. The United States is the largest fur-consuming 
country in the world. Any losses suffered by the trade during a so­
called "bad" year are not due to this reduction in gross profit, but 
rather to improper merchandising and a weak credit structure. More 
about the merchandising problem later. 

The primary market for the · distribution of the world's furs has 
changed. After World War I, it went from Leipzig to London, and 
during World War II, it came to New York. Russia sold her furs 
through the Amtorg Trading Co. in New York. Many of the London 
firms came to New York, and the London auction houses brought 
their sales here. Also, the Afghan Government representative came to 
New York to market their supply of furs, so that today, we are the 
world center for furs. We believe we can continue to hold this position 
provided we can get the cooperation of our Government. O.P.A. 
should be realistic and lift ceilings on all furs so that we can regain 
our export markets. Many of our domestic furs not in demand here 
are selling in Europe at prices well above ceiling, but we cannot take 
advantage of it. Also, the Department of State must see to it that in 
loans made to foreign countries, provision is made to set aside United 
States dollars for the purchase of furs from America. 

The Chinese and Japanese markets have reopened, and some of our 
importers and exporters are now in China. London has already re­
opened her auction sales, and Russia is planning to do likewise. There 
is no sound reason why the world's furs should come to America via 
London when the greatest market is right here, on this continent. 
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The following figures will give you a pretty good idea of · the fur 
business that is carried on in the United States today. 

The annual catch last year of American raw furs, both wild and 
ranch, was estimated by the U. S. Fish and Wildlife Service of the 
Department of the Interior at approximately 100 million dollars. 
Imports for the year 1945 were $142,203,560. Annual sales of furs 
at retail have been running around 500 million dollars. You can read­
ily see that the fur trade in all its branches is one of our important 
commercial industries. Many thousands are employed, and our Gov­
ernment receives millions of dollars in revenue through the retail ex­
cise tax and import duties. The Government realized over $85,000,-
000 last year on the excise tax alone. Furs are one of the richest and 
most constant (with proper conservation and propagation) natural 
resources in this country. 

You might be interested in the following statistics: Approximately 
40 per cent of the world's furs come from the United States and 
Canada. New York handles the biggest part of this crop of furs and 
also handles over 85 per cent of all imports of furs into the United 
States and Canada. New York manufacturers produce 90 per cent of 
all fur garments made in the United States. Here, we have approxi­
mately 1,000 dealers, importers, and exporters; 100 brokers; three 
large auction companies, with aggregate yearly sales of 60 million 
dollars to 70 million dollars; 2,000 manufacturers and hundreds of 
retailers. 

In 1945, the·imports of furs exceeded the estimated domestic catch 
by 50 per cent. Canadian furs, of course, are included in our import 
figures. Now, with the reopening of the Chinese and European mar­
kets, our imports will increase. Also, our exports of domestic furs, 
which were nil during the war, will increase. Prior to the war, our 
exports of domestic furs fluctuated between 15 million and 20 million 
dollars. Consequently, the ratio of foreign furs over domestic furs 
used in production will increase further. 

You may feel that I place too much emphasis upon foreign furs and 
that this competition is harmful to our American raw furs. Such is 
not the case, however. Many of the furs do not compete with our 
supply, and if we did not receive them in volume, our domestic crop 
would be depleted in short order. Our export markets are most im­
portant to American furs. During the war, when our export markets 
were closed to us, many of our long-haired furs, such as wolf, red fox, 
opossum, raccoon, etc., were selling well below ceiling prices as there 
was very little demand for these articles. I do not think that any other 
industry had a product that was selling below ceiling continuously. 
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Fashion creates the demand for furs, and if there is no demand in this 
country, our only hope is our export markets. 

There is one fact that we do not know, and it is a serious problem 
to the fur industry of America. It is one of the reasons for our in­
ability to merchandise properly. Our furriers are too busy, and con­
sequently

1 
have not given much consideration to this problem. The 

average man in our industry forgets the past and refuses to look to 
the future. Just as this applies to merchandising and credit, it also 
applies to the source of our product. Unfortunately, we, in the trade 
associations, do not know how many furs of a particular species are 
trapped in a year and whether we are trapping them faster than they 
are bred. 

It is interesting to ngte that in our industry, while the dollar vol­
ume may fluctuate considerably from year to year, the unit volume 
fluctuates much less. In a year when substantial losses are taken by 
the trade, from trapper and farmer to the retailer, you will find that 
the unit volume was there, but due to excessively high prices, the 
business was done in a falling market, at great loss. Unfortunately, 
the American raw fur season opens at a time (November) when there 
usually is a demand for the finished product, and it does not take 
much to get the buyers into the primary markets, competing with 
each other. The usual slogan is that due to a severe winter, or floods 
or shortage of labor, etc., there will be a short catch. We have never 
had a real shortage yet, and don't expect one. If we knew the actual 
number of furs of each species trapped every year; we would know 
during the open season whether or not there will be a shortage, and 
more important, whether or not we were depleting our supply. We 
have a pretty good idea of the demand for furs, but we have no idea 
as· to the supply. 

We know that the U. S. · Fish and Wildlife Service of the Depart­
ment of tbe Interior, which has cooperated splendidly with the fur 
trade, is cooperating with those states that compile this statistical in­
formation· and will cooperate with all states if given the opportunity. 
Trapping of furs is a source of income for many of their residents, 
particularly the farmer, who is able to get additional- income during 
his off season. If the farmers and trappers- are made to see the im­
portance of such statistics in the proper merchandising of these pelts, 
I am sure that they would go along. 

The trappers, mainly farmers and farm boys, should be taught 
proper methods of trapping and handling furs for the raw fur mar­
ket. This can be done. through a cooperative effort in which the Fish 
and Wildlife Service, Extension Service, and the fur trade would 
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cooperate. This together with the statistical data previously referred 
to would emphasize to the people in the various states the value and 
importance of their fur resources. I frankly admit that the fur trade 
and more particularly our association has been unable to make any 
headway in this field alone. Therefore, I am presenting some of the 
problems to this Conference because I feel that it represents the larg­
est and most influential group of persons interested in the production 
and conservation of wildlife. I hope that the information given in this 
paper will stimulate thinking along these lines both in the American 
Wildlife Institute and in the fur trade. Our fur resources in this 
country is a basis of one of the important industries, and, therefore.__ 
the source of supply should be preserved for our future generation. 

DISCUSSION 

MR. WILLIAM. C. ADAMS (New York) : Our Conservation Department in the 
State of New York, in common with a large number of states this year, has been 
on a very hot spot due to the fact that in these states there has been a very great 
decline in the pheasant population and in some states like New York in, at least, 
a large portion of the State, there has been a scarcity of cottontail rabbits. 

While we take the position that predation is not a basic reason for the abun­
dance or scarcity of any species in a given year, public sentiment demands and 
has demanded that we do everything we. can to curtail the al-,undance of the red 
fox and the gray fox. We have learned recently, through OPA, that they have 
removed the ceiling price on red fox, but they are still retaining a ceiling price 
on gray fox for the reason that they use the gray mostly to trim coats and there 
seems to he a big demand for the gray for skin, surprisingly enough to us, and 
a very little demand for the red fox skin. 

Do I understand that the low prices that have been paid for the red fox which 
has discouraged our trappers from going out and trapping, is due to the fact that 
there is no demand in the industry at present beeause of styles! 

MR. MACLEOD: Yes, sir, that is correct. Where training people handle the red 
fox, you will find most of the casualties right there because the coat and �uit 
fashion-not only the fashion for long haired fur has gone out, but also in your 

. trimming end of it, MAP has some regulations I think, in which apparently they 
ean 't get the proper cloth for which to trim a coat. In fact, I was just down to 
Washington on a hearing for the silver fD°x on the question of the quota. The 
silver fox is just not in demand. It is 13elling now well below cost-the actual 

· cost of rai.sing these silver fox. 
Of course, they have the imitation and platina which cost good money, but as

soon as they get plenty full, they may get down, but at the present time, the de­
mand for long haired fur, there just isn't any.

MR. ADAMS: Is there a kind of cycle in this demand T For instance, after 2, 3, 
4 or 5 'years, whatever it is, the styles will change again in favor of the long­
haired fur. Is it -that they keep shifting these styles in order to be able to utilize 
all these different furs from time to timeT

MR. MACLEOD:· I will tell you, I :think, of course, .from the standpoint of ad­
vertising, that. has created the consumer demand. I think there is a good chance 
of long haired furs coming back. You see, the thing is, you will take other furs, 
you will run it un too high, and then when it gets too high, the public will rebel 
and then they will switch to something else.

MR. ADAMS: It is just our hard luck at the present time in connection with
this great abundance, this extraordinary abundance of both gray and red foxes 
in over a large section of the United States, that the demand for fur should be 
for the .short-haired and not a great demand for the long-haired furs. Tn other 



TRADING IN RAW FURS 463 

words, if the trappers were getting a high price for red fox skin at the present 
time, they have done a great deal. more to reduce the number. 

Is it possible to put these furs in cold storage or, let's say, these long-haired 
furs like the foxes, for 4, 5, or 8 years, and if necessary, let them lie there until 
the demand returns for them T Is that at' all practicablef 

MR. MACLEOD: It is, but I don't know about that many years. I am not a 
practical fur man, but I do know about the proper scraping, and in putting 
them away in the ice house. I think it is quite possible that some of the dealers 
are doing just that, buying them because they are so cheap and are putting 
them in the ice house. It looks like a pretty good investment. 

In due time, they will come back. It is just a question of time and domestic 
regulations, too. 

MR. JOHN P. LEONARD (Connecticut): I was wondering if the European mar­
ket has any relationship to the price of furs. Do we ship to the European 
market fairly large amounts when normal conditions exisU 

MR. MACLEOD: yes, we do. 
MR. LEONARD: We don't have that now. 
MR. MACLEOD: No. Take the opossum which was selling below ceiling right 

along, and as soon as the export markets were open-the London markets were 
open-immediately they began selling above ceiling. That stopped the export 
of opossum. Over in Europe you would get a whole lot more than 79 cents-I 
forget the ceiling over there-but still the OP A says you can't charge more than 
the ceiling price even though you are selling it to Europe. Consequently, this 
market can't take advantage of that, where in Europe they will pay $1.00 and 
$1.50 for it. You have to sell it at ceiling price and, therefore, you can't buy 
it under the ceiling. 

You have to buy it over the ceiling if you are going to buy it, and conse­
quently, we can't take advanta,re of the export market if some of our furs aren't 
in demand here and are over there. 

MR. MERRILL GILFALLAN (Ohio): It.seems to me that in our state one of our 
greatest needs is in helping the trappers organize. They are a group of individu­
als who can't organize very well and usually they are so individualistic or, per­
haps, uninformed that it is hard to bring about unity among the ranks: There 
are many regulations which are unfavorable to trapping at the present, for ex­
amnle, muskrats. Most workers of various etatPs agree that a lot of muskrat 
habitat is undertrapped ani\ in Ohio, the Lake Erie marshes, where they do not 
have to abide liy s+ate rPgulations, they are mur.h more productive thap in the 
inland marshes. The juvenile-adult ratio is higher in the lake area marshes 
where they can trap much more extensively than other places. 

It s0rmR some means should be fonnd to heh> the trapper speak for himself. 
Undoubtedly, thPy cannot do that. They won't work togP.ther. They are not a 
pressure group, for on<' thing. It has been discovered in a good many s•ates that 
coons m�y brcome nredators in marshes, yet the coon hunter, if he is organized, 
l'onli\ i\ 0feat-nohody would wallt to destroy coons-yet the roon hunter could 
brin,r ahont continued roon cons0rvation, whrrea� a trarmer who renrrsen•s an 
ind11.•+ry that is <'uite larue rannot do anything to better his own interests. What 
would you suggest on thatf 

MR. MACLEOD: I will tell you, I think that is ge,,eral. Wfl ean 't get the proner 
coopem+ion here in New York, even our Assoriation which is a trad0 associa­
tion. We don't have the number of memhers that we should ·h�ve and we are 
C<'ntcred ri!!'h' h0re betwPen :rn+h and 27th Streets and Sixth and Eighth Avenues. 
There is a Trappers' As3ociation. 

MR. GILFILLAN: There are two or three of them. 
MR. MArLEOD: I i\011 't know much about them. I have" 't gone into that. The 

only possible chance is to iret th"m to a meeting. Would they come to a meeting 
if yon were to call one and discuss it T 

MR. GILFILLAN: I don't know. The point is, I am suggesting that that i" a 
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good angle to work from. Perhaps you and anyone else who is interested in help­
ing the fur trade and the trapper-

MR. MACLEOD: I would be glad to supply anything you need. 
MR. GILJ.l'ILLAN: There is a lot of work needed in that connection. 

MR. MACLEOD: From the standpoint of by-laws and drawing up certain eodes 
and so forth, I would be glad to assist anyone, but, of course, we are a local 
trade association and are not national. 

M&. ADAMS: We in the State of New York, for instance, have been working 
with Mr. Macleod here off and on over a period of several years iri relation to a 
possible licensing of fur buyers. Now, it is no thought on our part of trying to 
sting t.he industry in that operation and neither is it our desire to pile on to the 
industry some more of this paper work that they must be sick and tired of at 
the present time; 

But what we are trying to accomplish is some scheme to get an adequate in­
ventory of the fur that is taken each year in each state. There is no group of 
people that is so secretive in their operations as the average trapper for perfectly 
obvious reasons and we have been puzzled with the way to try to get the story. 
We require every angler, hunter, and trapper at the time he buys, we will say, 
his trapping license for the year 1946, to state to us on a printed form we supply, 
the amount of fur taken by that trapper in the previous year and since 1918 
we have a continuing record. 

We don't believe that this is 100 per cent accurate, but it is very valuable in 
showing the trends, a sort of annual barometer, if you please, but I think· that 
the industry itself could, perhaps, benefit itself and help the conservation de­
partments in the several states by thinking over some practical method of getting 
this annual inventory of what is takc:m. 

It is rather difficult to determine where to start because your farmer boy traps 
so many muskrats in a. year. He may take them to his corner crossroad store and 
swap them for something. The crossroad store man turns them over to a traveling 
fur buyer and the fur buyer finally turns them over to some one central receiving 
plant. If you aren't careful, you are going to get a duplication there of the re­
port of the take and I simply throw this out to the representatives here from the 
industry, that if they will look at it from their angle and what they have to go 
through, maybe some day we can evolve a plan that won't bear down unreasonably 

· on the industry because we in our Conservation Department are trying to keep
away from a lot of this laborious bookkeeping and forms of reports and control
if we oan achieve this practical result. 

M&. MACLEOD: We will be glad to try it. 
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BEING FRIENDS 

J. L. ALPHEN

President, General Seafoods Corporation, New York, New York 

Fishing is a great sport, a swell sport. The other day a friend of 
mine went fishing. He fished all day without luck, and on the way 
home he went into a neighborhood fish market and said to the pro­
prietor, "George, pick out five of your biggest sea trout and toss 
them to me." 

"Throw them Y" 
"Sure. Just toss them over here, one at_ a time, so ·I can tell the 

family I caught them. I may be a poor fisherman, but I'm no liar." 
Yes, fishing is swell. What would the publishers of joke books do. 

without it Y 
Fortunately-or perhaps unfortunately-joke books are not the_ 

subject of my talk today. I have a much more important idea on my 
mind. If this were a solemn scientific gathering, I might becloud the 
idea in some such lofty title as "The Exigency of a Cooperative Re­
lationship Between the Fishing Industry and the Sport Fisherman.'' 
But since we're just gathered here as friends, I'd much rather sum­
marize the idea in a two-word phrase--"Being Friends." I like that 
expression "Being Friends." 

I have heard it said from time to time-and I suppose you have, too 
· -that commercial fishermen and sport fishermen are not the very best
of friends. That may have been true some years ago, but not today.
Both groups have come to see that they have many interests in_ com­
mon and that the problems which face one are the concern of the other

I suppose much of the past misunderstanding can be attrihated
partly to a lack of statistics. Considering their vastness· and impor­
tance, it is surprising that so little is known of our aquatic resources.
Unlike mining, lumbering, and other industries, fishing presents many
mysteries to its own practitioners. But here are a few of the things
that we do know.

There must be at least 15 million recreational fishermen in the
United States; quite a figure, and against that just 130,000 who fish
for their own livelihood and for the well-being of the millions who
consume fish regularly (Jackson, 1944a).

The annual catch of the commercial fishermen averages better than
four billion pounds and has a market value of about 250 million
dollars (Steele, 1946). While there are few official figµres on the
annual catch of sportsmen, the figure is believed to be surprisingly
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high, and indeed a number of isolated reports reveal the amazing 
fact that in certain important areas the yearly take of sportsmen ex­
ceeds that of the commercial fishermen. 

The total value of our commercial fisheries, including equipment 
and installation, is about one billion dollars (Jackson, 1944b). Com­
paring very favorably with that, sport fishing supports a yearly busi­
ness-travel, hotels, and equipment included.:..._from the best estimates 
I can find, may be figured at better than one billion dollars today, and 
this figure may be quadrupled in the postwar era (Jackson, 1944a). 

Clearly, both the sportsman and the commercial fisherman are in· 
volved in large-scale businesses. But there are other aspects of each 
pursuit which are not revealed in business figures. 

Without a doubt, the greatest value of sport fishing is the enjoy. 
·ment derived from it. Play is essential to the maintenance of health,
particularly today when so much of our energy is demanded and
consumed by the pressure of business activities. Fishing is a relief,
a release. It is truly great fun.

The product of the commercial fisherman plays an equally impor­
tant role in the lives of our people. A considerable portion of the 15
million sport fishermen supply their own needs. But that leaves the
rest of our vast population, 125 million individuals, to be accounted
for. We of the fishing industry have become the ''agents,'' so to
speak, of millions of consumers. It is our responsibility to catch
their share of fish. If we haven't supplied the needs of everyone in
the past, we hope to, and will, in the future. That is one of our
obligations to our society.

The fishing industry has other obligations. There are hundreds of
industries dependent on the by-products of fish. Fish meals and. fish
oils,' for example, are of the greatest importance in animal feeding.
Seaweeds have essential uses in bacteriological laboratories, in the
preparation of .certain foods and medicines, the manufacture of radar
equipment, photographic supplies, and storage batteries. Fish oils
find an important use as core oils in the casting of metals. They are
also used in the hardening of bearings, in airplane parts and war mu­
nitions, in leather processing, and in the manufacture of printing
inks, linoleum and oilcloth, paints, varnishes, and soap. And then
vitamin A, the famous nutrition and eyesight vitamin, is produced
largely from fish (Jackson, 1944b).

The uses to which fish can be put are numerous; they are so great,
as a matter of fact, that if not one pound was consumed as food, there
still would not be enough fish for industrial and other uses (Jackson,
1944a).
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Both of us, then, are very large as businesses, and have extremely 
important functions where the health of society is concerned. We 
have common interests, and our needs, particularly those dealing with 
conservation, are mutually felt. Under those circumstances, coopera­
tion seems inevitable. 

However, I have heard people say, as I mentioned a moment ago, 
that commercial and sport fishermen do not always get along very 
well. I would like to bring up that point again, because I feel that 
what little ill-feeling still exists between the groups is due to infor­
mation not substantiated by fact. I have heard a few sportsmen say 
that commercial fishermen are depleting the available supply of fish. 
I would like to cite a few illustrations which tend to refute that con­
tention. 

In 1928, the commercial salmon catch off Newfoundland was 1,500,-
000 fish. Just 2 years later, in 1930, the take suddenly tripled, leaped 
to almost five million. The following year, however, the catch dropped 
to a little less than 2,500,000 ( Clouston, 1945). Certainly, these fig­
ures indicate that a number of factors, other than fishing itself, were 
responsible for the yearly variations. 

In Long Island in 1938 the sport catch of flounders was one million 
fish, and the commercial catch was also one million. Tagging experi­
ments, however, which· were conducted in Great South Bay, Long 
Island, over a later 2-year period disclosed that 14 per cent of the 
tagged fish were taken by commercial fisheries and 24 per cent by 
sport fishermen. In Puget Sound commercial fishermen caught 42 
per cent of the Chinook salmon in 1939, and sport fishermen caught 
the remaining 58 per cent. And according to the best estimates avail­
able, the annual take by sportsmen may equal or exceed that of com­
mercial fishermen in the Chesapeake Bay and in the area of the Great 
Lakes (Jackson, 1944c). 

The two latter figures are estimates, but they do give an indication 
of the United States as a whole, and the answer to that will have to 
wait until a method is developed by which a comprehensive evaluation 
of the sportsmen's catch can be made. 

While comparative figures are highly useful, we must be careful not 
to read more into them than actually exists. These figures do not im­
ply that either one of the two groups is responsible for the annual 
variation in the supply of fish. But they do point out very clearly 
that the annual catches by sport and commercial fishermen are not 
disproportionate, and from that fact the influence can be drawn that 
each group has an equal share in the responsibility of caring for our 
natural fish resources. 
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A fine example of the acceptance of this mutual responsibility was 
illustrated not long ago when flood-control power and irrigation in­
terests sought to erect numerous dam barriers along the Columbia 
River (Columbia Fisheries, 1945). While these dams might serve the 
useful purpose of preventing floods and increasing the available sup­
ply of electricity, they would also prevent the breeding salmon from 
going upstream to spawn, and more important, prevent the down­
stream migration of young salmon. Industry and sportsmen have at 
last got together to exert their influence. Though they couldn't pre­
vent the construction of some dams, they did succeed 'in having lad­
ders built. Some success has been.attained in getting the adult salmon 
upstream, but at best it's merely an experiment. If no additional 
dams are built the biologists may to some extent overcome these bar­
riers and succeed in partly restoring the valuable Columbia River 
salmon runs. 

However, a great danger lies in the proposed programs. of the U. S. 
War Department of Engineers and the Bureau of Reclamation to con­
struct upwards to 100 dams for various purposes on the Columbia 
and Snake Rivers and their tributaries. No one can foresee what the 
effect will be, but I am informed the biologists fear that continued 
flood control, irrigation, and power projects can only spell extinction 
for salmon and other various species of fish; but, at last, the sport 
fishermen and the commercial fishermen have tied their efforts to­
gether. Today, they have organized what is known as the Columbia 
River Fisheries Development Association, composed of commercial 
fish industry representatives, sportsmen, farmers, and state conserva­
tion organizations. They have raised funds .to :finance the fight and 
are preparing to propose to competent engineers a dam coµstruction 
in the headwaters of tributaries which will serve these other interests 
but, at the same time, preserve the fish. Sport and commercial fisher­
men should have organized along these lines in the Columbia River 
areas years ago, but it is not entirely too late if they can now arouse 
sufficient public interest to protect these ''God-given' 1 natural re­
sources. Those, who would dam all our rivers, are an active and ag­
gressive group and the only chance that we sport and commercial 
fishermen have to save the fishery resources is to form similar strong 
and aggressive groups to protect the fishing interest. What is being 
done to bring the two groups together in the Columbia River is a late, 
but perfect, example of what we can do if we unite out strength. 

I have heard a number of definitions of conservation. The best, I 
believe, is a fairly simple one; that conservation is the greatest possi-
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ble use of our fish resources without impairment to their future pro­
ductivity. I feel certain that that just about summarizes all of our 
concepts and is in complete agreement with the morals of society as 
well as the ethics of industry. 

A number of things can be done, and are being done, by industry 
to achieve this perfect balance. But there are a few things that in­
dustry cannot do.- It is possible to restock a stream, but no one can 
restock an ocean. Not much can be done either, to control the forces 
of the sea, the drift of currents, the temperatures and the salinity­
all of which have a direct bearing on the survival and well-being of 
the fish population. 

It may interest you to Jmow that less than one half of one per cent 
of fish landed in Massachusetts are condemned as unfit for food. That 
is an extremely small proportion of waste when you consider the high 
perishability of fish. But we in the industry deplore even that waste, 
and the fishing industry today is working to reduce that loss, and it 
is doing so by a number of methods. Newer and better means of re­
frigeration are being installed on fishing trawlers. Speedier vessels 
are shortening the running time between banks and shore. Faster 
processing techniques are being developed. Filleting and quick-freez­
ing, for example, which make it possible for people living inland to 
enjoy ocean fish as fine as -the day when landed in Boston, are now 
accomplished in a matter of 2 or 3 hours. The advent of factory ships 
and new inventions have inspired new techniques, transportation and 
communication facilities, and technological developments. Faster and 
longer-ranged vessels, as well as the use of airplanes, blimps, heli­
copters, radar, and sonic depth-finders in locating schools of fish, are 
resulting in the discovery and utilization of more distant fisheries. 

Industry is applying the principle of conservation in another direc­
tion. It is constantly developing and introducing new species, as a 
means of giving the older and more stable varieties a chance to multi­
ply. At one time millions of fish caught were never brought back to 
shore (Jackson, 1944c). RQsefish, or ocean perch, was such a fish. 
Today rosefish has forged ahead of both cod and haddock in popular­
ity (Jackson, 1944d). As a result, the public has benefited from the 
highly nutritious value of a once discarded fish, and the supply of 
cod and haddock has been given the chance to multiply. 

We, in industry, believe we are doing our part to conserve the sup­
ply of fish ; we know that you, the sportsmen, are doing your share 
too; but we also believe that a lot more could be achieved by both of 
us working together, by being friends, really good friends. 
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Pollution, for example, is a common danger. Poisoning of lakes, 
rivers, and bays has been regarded too often as an inevitable accom­
paniment of our industrial growth. Other countries have coped with 
the problem and successfully. We, instead, have temporized, while 
fish have continued to be killed. 

Pollution is not a necessary evil. Studies by the Fish and Wildlife 
Service have revealed that proper treatment will render pollutants 
relatively harmless before they are discharged into our waters. Indi­
vidually, we can fight against pollution, but only collectively can the 
full force of our energies be applied effectively. 

I have made a list of the things which we can do, and should do, 
together. Here they are: 

1. Support adequate Congressional appropriations for the federal
agencies charged by law to carry out beneficial fish and shellfish func­
tions. President Truman's recommendation for appropriation to the 
Fish and Wildlife Service for fishery work is the very minimum neces­
sary to carry on the work; as a matter of fact, the estimates for com­
mercial fisheries are the lowest in several years. There is an urgent 
need for additional funds for sanitation work at fish plants, for de­
velopment of our water resources, for river-basin studies, for propaga­
tion of food fishes. Here is a splendid opportunity for sportsmen and 
commercial fishermen to combine their energies and influences and 
work towards a common goal. 

2. Draw up a comprehensive national program in which the efforts
of all fishermen will be properly coordinated to bring about a fuller 
use of the resources of our oceans, lakes, and rivers. We suffer now 
because of pollution, because of obstacles and barriers to our rivers, 
because of lack of information on the meteorological and oceanic ef­
fects upon breeding. We suffer needlessly. 

3. Sponsor a thorough program of public education to inform peo­
ple of the available supplies of fish, their high food value, and methods 
of preparation. We ought to work together to promote the consump­
tion of new species of fish, as sources of good food, and as means of 
alleviating the pressure upon the better known varieties. 

-Being friends is good business. Both of us will certainly profit by
supporting effective programs for the building-up and the utilization
of our supplies of fish. Intelligently-planned programs can provide
enough fish for both of us. But without such plans, neither of us can
be assured of everlasting use of the country's great fish resources.
Let's be good friends and get these jobs done together, 
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DISCUSSION 

MR. THOMAS H. CRONE (New York): What percentage of the inland commer­
cial fishermen like those who operate in the district of Lake Ontario and Five 
Finger Lakes belong to the Commercial Fisherman's Association 1

MR. ALPHEN: I believe most of them do. 
MR. CRONE: The real conservationists in this State are always willing to co­

operate with any group that believes in conservation and you spoke the truth 
when you stated that the commercial fishermen and sport fishermen have a com­
mon interest. However, as to the statement that most of the difficulty of co­
operation is the lack on the one hand of knowledge of the sports fisherman as to 
the interest and operation of the commercial fisherman. That might be so in 
the marine district but not upstate. 

The sports fisherman upstate or any of the associations that he belongs to is 
well aware of all the activities of the commercial fisherman. There actually is 
no cooperation. The sportsmen have always wanted to cooperate with them. The 
commercial fishermen, to my knowledge, most of them don't belong to any asso­
ciation. They may belong to a clique that politically can get their netting licenses 
and so forth and then from there on, they operate individually and they are our 
biggest poachers. 

Now, I think that it behooves the organized commercial fishermen, regardless 
of whether he is of the marine district or not, for the interest of conservation­
and I believe the marine commercial fishermen's associations are the best or­
ganized to move a little of their interest upstate, I mean that applies to other 
states and provinces of Ontario, Quebec and so forth-to do something with the 
inland commercial fishermen especially those that operate as lone poachers. 

That is the only way we are going to get real cooperation and maintain our 
fish life on the upgrade instead of down. We find-and I think anybody that is 
acquainted with upland fishing will verify my statement-that our main trouble 
with the commercial fishermen is that they are in poaching wherever they can get 
away with it. If you give them a license to operate in this area, they are sneaking 
over into the other area. As a result we have had a lot of areas that have been 
destroyed for years. 

The same as in World War I, they got busy and pulled the old war argument, 
"We need the fish to feed the people," and they all got extra licenses. As an 
example, they ruined Sodus Bay. That hasn't recovered yet. That is what you 
and I would like to prevent. 

MR. ALPHEN: I think, sir, that you have given a specific example of what- I

have discussed generally, that the answer is being friends and getting together 
on this thing. 

MR. G. M. SPARGO (Alberta, Canada): We have a problem, I think, that for 
which possibly the State of New York is to blame. We find that we have limita­
tions on certain lakes. I am speaking from both the commercial and sport side. 
I happen to have had the unfortunate position of Director of Fisheries for a 
number of years. The situation there is intriguing in the respect that we have a 
limitation on the various lakes that have both white fish-which is not a catch­
able fish with a fly-and we also have trout and various other correlated fish in 
the same lake. 

We found that a limit of 250,000 pounds in one lake meant nothing at all 
because the trade in Chicago and New York, if they happen to have a shortage of 
fish, immediately-if you will excuse the word "seduce "-they seduce our fisher-. 
men there by offering greater prices. The consequnce, of course, is that they 
put the pressure on the government officials so that the limit was raised from 
250,000 to 500,000. 

I think possibly you could help us out in Ontario very much, sir, if you would 
tell your industry here not to try to persuade them to fish more than they are 
entitled,, to. 
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MR. ALPHEN: I think your suggestion is a very good one and the industry does 
have a great many problems in education and cooperation that it must do if it is 
going to o!Jtain its rightful place in the food industry. You know how difficult 
it is if you just refer to our Government Agency OP A. A friend of mine the 
other day said, '' Do you ever realize the initials 'OP A' are the three middle 
iILitials of psychopathic f" 

MR. RUDOLPH DIEFFENBACH (Illinois): Mr. Alphen, in discussing the fishery 
problem, made mention of the problems on the Columbia River with relationship 
to commercial fisheries there. Perhaps it will be of interest to this gathering to 
know that the Corps of Engineers and the Reclamation Service have developed 
plans of very far-reaching importance with regard to the so-called developments 
of practically every major river basin of the United States. 

Perhaps it could best be typified by the Missouri River Basin on which hundreds 
of projects are planned, many of which are dams which will be used for irriga­
tion power development and so forth-flood control. The Fish and Wildlife 
Service has recently inaugurated a study program of these areas in order to de­
termine what effect these encroachments will have upon the existing fish and 
wildlife resources and to undertake to determine what benefits, if any, may be 
salvaged or derived from these developments. I am in charge of that work. One 
of the great difficulties that stands before us in connection with this work that we 
are doing is that while we may make recommendations for modifications of these 
development plans, there is no existing legislative authority that requires the 
application of the remedial measures that we suggest. 

In the projects sponsored by the Corps of Engineers, their law does contain a 
provision that if any of these projects can show promise of having recreational 
possibilities, they can make plans, that is, the Corps of Engineers can make plans, 
to study such proposals, but be�ore money can be made available to modify their 
initial plans, they must get the required funds by act of Congress. The same 
general principle applies with regard to the projects of the Reclamation Service. 

In the latter instance, we being part of the same department, that is, the Recla­
mation Service; now have legislation in the making, which will protect the integra­
tion of our recommendations with those of the major objectives of the Reclama­
tion Service so there is some promise there, but there are tremendous values in-­
volved in connection with the proposed developments as they pertain to fish and 
wildlife. The Fish and Wildlife Service states that our people are deeply con­
cerned with wha� is going to happen to the fish and wildlife resources as a result 
of these proposed developments. 
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MEETING THE DEMANDS OF THE FUTURE ANGLER 

JOHN M. HOLMES 

The Associated Fishing Tackle Manufacturers, Washington, D. C.

In order to meet the demands of the present and future anglers of 
the United States, the fishing tackle manufacturers are confronted 
with two major projects. First of all, they must produce the largest 
quantity of equipment in the history of the industry to meet the tre­
mendous pent-up demand; and secondly, they must work unceasingly 
to see that new and improved facilities for sport fishing are developed 
in every section of the country. Within the limits of the time allotted 
to me on this program, I shall try to point out some of the problems 
which the industry has had · to face and how it is planning to solve 
them. 

At this point it might be well to identify the organization I repre­
sent. The Associated Fishing Tackle Manufacturers is a nonprofit 
association, composed of 67 bona fide manufacturers of fishing tackle, 
who make approximately 85 per c!)nt of the tackle manufactured in 
the United States. During the war we were considered by most gov­
ernment agencies as the mouthpiece of the industry in Washington. 

Since July 1, 1942 the fishermen of this c·ountry have had to get 
along with old or :makeshift tackle. On that date the War Production 
Board issued a limitation order, which immediately stopped further 
production of fishing tackle, except for military orders and commer­
cial use. Military orders in the early days of the War were confined 
largely to emergency fishing kits, consisting of hooks, lines, small 
landing nets, baits, and a few accessories. The commercial fishermen 
only required hooks, lines, nets, and baits to carry on their trade. 
This meant that the largest segment of the industry had been vir­
tually put out of business by the War Production Board edict. 

With patriotic zeal and good old American ingenuity, most of the 
fishing tackle manufacturers immediately converted their plants to 
the manufacture of essential war goods. Radar parts, radio antenna, 
field telephones, gun mounts, sub assemblies, parachute cords, and 
dozens of other items used on the fighting fronts came out of factories, 
which since they were built had produced nothing but rods, reels, 
lines, and other types of fishing tackle. We are justly proud of the 
war record of the industry. Several new ·plants were built, many 
others enlarged, schedules were met and over a dozen Army-Navy 
"E" Production Awards were presented to association members. 

Reconversion of· the fishing tackle- industry to peacetime civilian 
production did not start on a large scale until the middle of last fall. 
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Restrictions on the use of steel and copper base alloys :were lifted in 
June, but other essential materials used in the manufacture of fishing 
tackle, such as phosphor bronze, nickel silver, plating materials, and 
lead continued in short supply for many months thereafter. Some of 
these materials are still difficult to procure, and of course the steel 
and brass strikes temporarily paralyzed many plants at a time when 
production lines were beginning to roll. Since Japan invaded the 
central part of China the only satisfactory source of bamboo for fish­
ing rods has been entirely cut off. Domestic sources have been tried 
and found unsatisfactory. A limited supply of good quality bamboo 
was finally located in Puerto Rico, which is now being used, but this 
source cannot possibly meet the demand for rods. Up to this time no 
shipments have been received from China, but there are hopes that 
this condition will be changed in the next 6 months. Plant change­
over, which of necessity was drastic in this industry, coupled with an 
uncertain labor market and the retraining of skilled workers have all 
combined to make the job of reconversion agonizingly slow. 

Since last December there has been some agitation among fisher­
men, sporting goods dealers and in the press because well-known 
brands of prewar rods, reels, baits, and other tackle equipment have 
appeared on dealers' shelves in such insignificant quantities. It has 
been openly intimated that tackle manufacturers have been guilty of 
deliberately withholding shipments from the trade and building up 
excessive inventories of finished goods for more propitious delivery 
dates. The foregoing facts have been presented to prove that this is 
not so. It has not been clear sailing for manufacturers since the cessa­
tion of hostilities. The true facts reveal that the path of reconversion 
has been beset with more obstacles than actually existed during the 
war period. 

Now let's look at the present delivery situation. When will you be 
able to buy normal quantities of the tackle you have been denied since 
1942? Right now assembly lines all over the country are humming 
and shipments are leaving the factories in ever-mounting volume. By 
September or October most factories will be turning out equipment in 
50 per cent greater quantities than in any prewar period. It is esti­
mated that the full season of 1946, however, will only see the delivery 
of approximately 60 per cent of a normal year's supply of tackle. 
The reason for this relatively low figure is the fact that in a normal 
year substantial shipments start in January and February and this 
year they cannot possibly start before April and May. 

The all-important questions in the minds of most anglers are: Will 
the new tackle be as good as it was before the war, or better 1 Will 
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there be a lot of new models or styles? Will some of the new materials 
developed in war production be used in fishing tackle? How much will 
the new tackle cost? I will try to give you reliable answers to these 
questions on the basis of information received from members of our 
association. Complete answers will not be available for many months 
because of as yet unsolved problems of production and unfinished 
tests of new materials and designs. 

In general the quality of the fishing tackle produced in 1946 will 
be improved over that of the prewar period. New production methods 
and techniques have been learned in the manufacture of war supplies 
and these have been applied to civilian production. Most of the basic 
materials are improved and new ones have been substituted to give 
greater durability and utility than their prewar counterparts. Many 
factories have been enlarged and much of their obsolete machinery re­
placed with modern machines which insure better workmanship and 
more accuracy. 

There will be few startling changes in tli.e fishing tackle produced 
during the current year. During 1946 most of the rods and reels 
which you will find in your favorite sporting goods store will in most 
cases follow the patterns of the old familiar prewar models. What 
changes there are will not be easily discernible to most buyers. By the 
time the 1947 season rolls around it seems quite likely that some of 
the new ideas which have been experimented with since the end of the 
war will be on the market in a broad way. It is the opinion of most 
manufacturers that before drastic changes are made the new designs 
and materials should be thoroughly tested and experimented with be­
fore they replace the tried and proven models which have stood the 
test of time. There are of course some notable exceptions, a few of 
which I will attempt to touch on briefly. 

Here are some of the innovations which will be found both interest­
ing and of utility value in the new fishing tackle. A new magnetic 
anti-backlash reel with no mechanical backlash features. Through 
the use of magnets the plug can be thrown out freely. There are no 
mechanical contrivances on this reel to get out of orde:r. This reel will 
not be ready for the market until late in the summer. 

A new fly rod reel with the descriptive trade name "Re-Trew-It" 
has what is called by the maker finger tip control. This reel has no 
spring to wind-a simple flick of the finger activates the reel and 
winds up the surplus line. 

A new design in casting rod handles makes its appearance on the 
top numbers of one manufacture 's line. On this handle, which is 
called "E-Z Reach," the reel is placed at an angle permitting easy 
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thumbing without raising it above the level it would normally occupy 
on the ordinary offset handle. 

Plastics will of course play a larger_ part in fishing tackle produc­
tion in the future than they have previously. Plastic reel seats will 
be substituted for metal in many makers' lines, and plastic finishes 
and fillers on fly and casting rods will be noted here and there. We 
have a report that research and tests have been conducted by one 
manufacturer on a plastic fly rod that has unusual possibilities. The 
material used has strength and is of course light in weight. We 
prophesy that plastics will play an important part in tackle manufac­
ture in the years just ahead. 

Domestic fish hook manufacturers have made tremendous strides in 
the last 2 years. Before the war 75 per cent of our hooks were im­
ported from Norway and England. To meet the demands of the 
United Nations for essential food :fishing and emergency fishing kits, 
American manufacturers have tripled their prewar production facili­
ties and are now producing hooks of all sizes and types at a rate of 
approximately 600 million a year. 

The answer to the question of how much will the new tackle cost is 
quite simple. It will cost slightly more than it did in 1941 and 1942: 
But the increases will probably not exceed 15 to 20 pe·r cent. Over-all 
costs in the industry have increased on the average about 35 to 40 
per cent, but part of this increase will be absorbed at the manufactur­
ing level. Most manufacturers have granted wage increases of from 
50 to 65 per cent since 1941, but·with the prospect of greatly accelerat­
ed production and more efficient methods they hope to reduce their 
present over-all costs to a point where a price rise of 15 to 20 per cent · 
will be adequate. 

The prewar fishing clan, which numbered almost 15 million men, 
women and ehildren-over 8.million of whom were licensed each year 
-have been supplemented by countless thousands of returning war
veterans. In far flung corners of the world, many of these veterans
have learned the joy and solace of fishing for the first time. Uncle
Sam has furnished his service personnel with complete fishing kits as
part of the recreational program in many areas, while fly-tying, and
casting are widely used in veterans rehabilitation centers in this coun­
try and abroad. This has of course increased the demand for equip­
ment and placed an added burden on already inadequate fishing facil­
ities.

This tremendous army of enthusiasts. depends on clean waters for its 
source of health and recreation. Knowing this situation so intimately 
from close association, the fishing tackle manufacturers view with 
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alarm the increase in the number of polluted streams, rivers, and 
lakes in this country. For years we have strongly advocated the 
·passage of a federal anti-pollution control measure by Congress with
teeth in it. Through the medium of the Izaak Wal ton League of
America, to which we make a substantial annual contribution; we
have waged our fight and it is encouraging to note that it appears
quite likely some such measure will be favorably reported out of
committee to the present session of Congress.

The :fishing tackle industry is keenly alive to its responsibilities to
produce more and better _ tackle at fair prices, and to do its part in
furthering a national program of conservation and propagation. Our
association activities for the present year and on a long range basis
call for full support of all agencies of government and private institu­
tions charged with the responsibility for preserving our wildlife rec
sources. Our individual manufacturers are committed to a policy of
improving their equipment to fully meet the demands of the fishing_
fraternity. It is our firm conviction that the future of fishing in this
country is unlimited.

DISCUSSION 

MR. WALTER F. CRISSEY (New York): I am here on my own. I•do not repre­
sent or express an opinion from the Fish and Wildlife Service officially. In travel­
ing about the states, I hear a question that is asked me directly, "What is hap­
pening to the Buck-Clark BilH" There is a feeling in the states that your Asso­
ciation is bucking the Buck Bill. I wish you would enlighten me. 

MR. HOLMES: Frankly, I don't know it by that name. We, as an Association, 
are on record as advocating the passage of a bill similar to the Pittman-Robertson 
Act, which · I presume is what you are referring to. 

MR. CRISSEY: The Buck-Clark Bill. 
M�. HOLMES: We, as an Association, are on record as advocating the passage 

of that type of legislation and, in :fact, I have been working very closely with 
Carl Shoemaker for the past couple of months with the idea of having that Bill 
introduced into the present session of Congress. We do have a difference of opin­
ion in our Association, frankly, as to the merits of that. We have some definite 
o·pposition, but we have a majority in favor of it and I believe that something
like that will go through. It would be very beneficial because it is the only way 
that we estimate that about a million and a half dollars could be raised a'llnually
as a result of that type of legislation which we think is very essential.

MR. MERRILL GII,FILW.N (New York): Does that increase. the cost of tackle! 
MR. HOLMES: At the present time on rods, reels and baits, you are paying a 

10 per cent excise tax. What we advocate is a 10 per cent tax on all fishing 
tackle which would include lines, tackle, and everything else. 
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THE GOOSE AND THE GOLDEN EGG 

CHARLES EDWARD GILLHAM 
Sportsmen's Information Department, Olin Industries, Inc., East Alton, Illinois 

The Greeks had the words for it: '' Kill not the goose that lays the 
golden egg.'' 

Shall we be like the countryman of ancient times, who possessing 
a goose that laid eggs of pure gold, reasoned that the bird was entirely 
composed of this precious metal and butchered the profitable fowl, 
only to find he had an ordinary goose? A very dead goose at that? 

We are only a few jumps ahead of such a short-sighted policy. 
Unless this bird is given the protection it warrants, the future busi­
ness in sports equipment dependent upon wildlife may end up on a 
platter, and its possible offspring forever be lost. 

Let us look at the size of the eggs of this recreation goose. B. E. 
Strader, director of sales for Remington Arms Company, in a recent 
address said : '' Americans may be expected to spend three billion, six 
hundred and forty-four million dollars a year for recreation about five 
years after the end of the war.'' 

'' In see&:ing to plan for post war years,'' he continued, '' we have 
taken into consideration the forecast trends towards a higher national 
income compounded with an objective trend towards the elimination 
of low-income groups. Based on these trends, and 135 billions of dol­
lars of gross output for goods and services in the postwar period, we 
find recreation's share would stand at $3,644,000,000-an increase of 
121.8 per cent over 1935 and 1936." 

According to a recent issue of National Wildlife Federation· Con­
servation News, the business of supplying guns and ammunition 
amounts to about 39 per cent in value of all sports equipment. The 
figure of $121,855,304 is given as the manufacturers' selling price for 
the total sports equipment bill. Of this amount sporting ammunition 
leads the field with $29,091,475. Next in line is sporting firearms, a 
total of $17,268,915. In addition $1,272,170 is spent for hunting and 
shooting equipment. 

Golf equipment comes next to arms and ammunition-$15,644,612 
goes for this. Fishing tackle amounts to $12,574,758, and this figure, 
combined with guns and ammunition, goes to make up almost 50 per 
cent of the whole sporting goods bill that is spent on hunting and 
fishing equipment. 

The golden eggs are large, but bear in mind the $46,360,380 spent 
for guns and ammunition are figures of the U. S. Department of 
Commerce as of 1939. The amount will rise. 
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What has been done, or is being done by the manufacturers of arms 
and ammunition, to give the golden goose adequate protection that her 
clutch of eggs shall not be disturbed? 

The members of the sporting arms and ammunition industry were 
among the first to recognize the importance of conservation_ and resto­
ration practices. Individually, and through the Sporting Arms and 
Ammunition Manufacturers' Institute, they. support seemingly an 
endless list of activities beneficial to their sportsmen customers. The 
members of this Institute are: E. I. du Pont de Nemours & Co., Inc., 
Federal Cartridge Corporation, Hercules Powder Company, Inc., 
Ithaca Gun Company; Inc., The Marlin Firearms Company, 0. F. 
Mossberg & Sons, Inc., Peters Cartridge Division, Remington Arms 
Company, Inc., Savage Arms Corporation, Western Cartridge Com­
pany (Division of Olin Industries, Inc.), Winchester Repeating Arms 
Company Division of Olin Industries, Inc.). 

Following are ·a few examples of the activities of members of the 
industry in the conservation and related fields: 

They gave wholehearted acceptance to the 10 per cent tax (later 11 
per cent) on arms and ammunition. It is a continuous expense to the 
industry to maintain accountability for that tax. They accepted in 
good spirit criticism of shortsighted individuals who protested against 
continuing the tax when excise taxes were removed from many other 
sporting goods. This tax represents monies collected under the Pitt­
man-Robertson Act. 

Purchases of the industry's products have paid $25,406,167 in taxes 
since 1938, which have been earmarked for wildlife restoration. Of 
this only $11,900,000 has actually been appropriated. leaving a bal­
ance of $13,506,167 still available. Three million dollars have been 
requested by the ,Fish and Wildlife Service for the 1947 fiscal year. 
Remembering that the Federal Government may pay only 75 per 
cent of the cost of any project, the total potentially made available 
for wildlife restoration stands at $33,197,291.41. 

They were among the first to adopt a policy of unselfish selfishness 
in perpetuation of their business by: 

Sponsoring a national campaign to make shooting-already a safe 
sport-still safer. 

Contributing to conservation organizations. 
Supporting public and semi-public organizations for conservation 

and restoration of game. 
Establishing technical schools for training in game management. 
By educational campaigns reaching both adult and youth organiza­

tions . 
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Actively promoting game restoration in advertising. 
Contributing research in game restoration technique. 
, C. S. Bedell, Director of the Sportsmen's Service Bureau of the 

Sporting Arms and Ammunition Manufacturers' Institute, in an 
address before the National Safety Congress, Chicago, called atten­
tion to the industry's Ten Commandments of Safety, a leaflet which 
has been distributed to the extent of 13,500,000 copies. In addition, 
280,000 safety posters have been distributed, and more than one 
million persons have seen the Institute 's motion picture, "The Mak­
ing of a Shooter,'' a safety-education film. Approximately one half 
of this vast audience was composed of youth groups. 

In his address Bedell called attention to the fact ·that of all acci­
dents man may incur, only 17.05 per cent happen under the heading 
of sports and recreation. Breaking down recreational accidents we 
find that hunting is No. 11 on the list ( compiled by Travelers In­
surance Company) : 

Activity 

1. In country or woods ------------------------------------------
2. Horseback riding --------------------------------------------
3. Baseball -------------------------------------- · ----------------------
4. Football ----------------------------------------------------
5. Bicycle -------------------------------------------------------------
6. Winter sports ------------------------------------------------
7. Bathing and swimming --------------------------------------
8. Golf --------------------------------------------------------------------
9. Bask et ball -----------------------------------------------------------

10. Athletic games --------------------------------------------------
11. Hun ting ----------------------------------------------------

0th er classifications1 --------------------------------�----�----

Claims 

361. 
270 
256 
248 
246 
219 
202 
178 

157 

156 
140 

1,103 

Total ___ ------------------ __ --------------------------------- 3,536

Carrying this analysis a step further, we find that hunting was re­
sponsible in 1943 for fewer than 0.68 per cent of the Travelers' 1943 
accident claims, as against 16.37 per cent for other forms of sports 
and recreation. 

As examples of the efforts of members of the arms and ammunition 
industry to forestall the complete destruction of American game 
shooting, let me point out a very few activities of our industry mem-

•Boating and canoeing, bowling, tennis and squash, akating, scuffling and wrestling, 
nmnaalum, ftshing, at theatres, churches, and coneerta, at parks, picnics' and outings, 
dancing, bllliarda and pool, boxing, miacellaneous. 
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bers calculated to prolong the life of the goose that lays the golden 
egg. 

When it became apparent that American colleges and universities 
were willing and able to take over the job of training young Ameri­
cans in the arts of game breeding and game management, the sporting 
arms and ammunition industry closed its American Game Institute at 
Clinton, N. J., founded and maintained with industry funds, and the· 
various memb.ers re-allocated their. support to various phases of game 
restoration in its more specific applications. 

Remington, du Pont, Hercules, and other manufacturers generous­
ly supported the American Wildlife Institute, helping make possible 
this annual conference, which serves as a clearing house for all game 
restoration techniques developed by the various federal, state, and 
private agencies concerned with this vital national problem. Educa­
tion of game technicians through a cooperative program with land­
grant colleges has been an outstanding achievement of this organiza­
tion. 

Western-Winchester, while wholeheartedly indorsing the program 
and policies of the American Wildlife . Institute, have render·ed their 
principal service to game restoration in a cooperaiive research pro­
gram with the Soil Conservation Service that has continued without 
interruption for 10 years, and is recognized as the oldest continuous 
research project in game restoration through land-use practices still 
existing in its original form. As an outgrowth of this cooperative 
program, more than one half million textbooks on game restoration 
through land-use practices have been distributed free of charge, ac­
cording to Charles H. Hopkins. director of public relations of Olin 
Industries, Inc. Similarly, textbooks on modern upland game propa­
gation have been made available without cost to organizations and in-
dividuals requesting them. � · 

Federal,· meanwhile, has sponsored an educational program among 
4-H club boys and girls-the future farm operators of our country­
which has reached a cumulative audience of hundreds of thousands
of young Americans since the program's inception.

These activities have been conducted by various members of our 
industry without the slightest jealousy, without any commercializa­
tion whatever. They are, of course, coordinated to the general pro­
gram of the Manufacturers' Institute in game conservation and 
safety practices, in which all members of the industry participate. 

It follows, therefore, that when a gun or ammunition is sold to a 
customer, the industry regards that customer as a friend, and has a 
mutual interest with him in the perpetuation of the sport of shooting. 
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We recognize that unless this policy is faithfully observed by all 
parties, shooting under the free American system is doomed. 

Probably some of you have visited factories where guns and ammu­
nition are produced. I am going to pass out a few samples of shotgun 
ammunition. These shells are cut away to show you their construction. 
Through the windows you hav� a view of the amount of work and 
·material that goes into making up a commodity that sells for less
than 6 cents. Because ammunition is so quickly expendable, requiring
but a split second to fire it, few shooters give much thought to how
it is made. I invite you to compare it as to workmanship and number
of components with a metal lead pencil that retails for probably a
dollar.

You are getting in American ammunition the very finest product
that can be produced. Shells are subjected to rigid dimensional tests.
They meet exacting demands as to quality, weight, and strength.
Aside from meeting mechanical accuracy in their making, they are
subjected to continuous investigation as to velocities, patterns, re­
sistance to moisture and temperatures, and the like.

Our research laboratories are continually striving to improve am­
munition and the guns to shoot it. Many of you can remember the
muzzle-loading days. We have gone far in improving shooting equip­
ment since then and in increasing the safety of our product.

While the amount of money spent for ammunition sounds like a ter­
rific sum, the actual cost of ammunition is usually a smaJJ fraction of
the total cost of lmntingo. An extreme example is that of Ray Trul­
linger, outdoor writer right here in New York. He nurchased a box of
30-'06 ammunition and went moose hunting in Quebec. He used two
cartridges and bagol!'ed his goame. The next year he went back and re­
peated on another buster with just one cartrid!!'e. Two subsequent
deer hunts resulted in two bucks and the expenditure of four more
cartridges. The remaining 13 in the box he goave to a friend. He has
not confessed as to the cost of guides. transportation. clothin!!'. and a11
that went with those four hunts, but his ammunition bill was less
than one dollar for four big game hunts.

American guns are among the world's finest so far as accuracy,
safety, and durability are concerned. If a man will take care of his
shotgun or rifle it will last him a lifetime. If he Jives to a fair age, he
can get out for a yearly arms cost of one or two dollars over a span of
time. Compare the life of a gun with that of an automobile and the
upkeep on it. Compare the cost of ammunition with the gasoline, oil,
and tires needed to operate the car on a hunting trip.

Duck shooting expends considerable ammunition. If you require 
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even 50 shells to kill a limit of birds, how does this cost stack up with 
your transportation, guides, club fees, and other equipment? Probably 
the cough syrup and liniment required for complete recovery from 
exposure will be as much. Throw in the cost of the wool sox your boots 
wore out at the heels, and ammunition prices are secondary. If you· 
needed to buy a new hat for the wife as a peace offering for your ab­
sence - well, anyway, ammunition is a small part of shooting costs. 

How many people hunt T Approximately 14 million. They contri­
bute some 20 million dollars annually in hunting license fees alone. 
Dr. Gabrielson estimates that 13,4 million Americans bought duck 
stamps this past season. 

Who hunts? Pennsylvania Game Commission listed them as follows 
for their state in 1941-1942: 

Unskilled labor ____________ 46.8 per cent } Industrial labor 67.3 per
Skilled labor ---------------- 20.5 per cent cent 

Professional men _______ _ 
Clerical workers ________ _ 
Businessmen _______________ _ 

Farmers -----------------------­
Students ----------------------
Women --------------------------
Unclassified ------------------

2.5 per cent l
3.4 per cent J 

White collar workers 11.8 
5.9 per cent per cent 

9.4 per cent 
1 6.7 per cent 

l.l per cent 20.9 per cent
3.7 per cent )

Other states give different percentages, but this gives an idea of 
who does the shooting. Also it might lead to some thought when one 
considers where these people are to shoot. Note that only 9.4 per cent 
are landowners, or live on the soil. 

Ages of shooters range from 12 to 70 and over. In the group 20 to 
25 years appears 18.22. per cent of all hunters. Note this fits in well 
with the age of returning soldiers. 

What do they shoot? Not all of them are after Dr. Gabrielson's 
ducks, as one might suppose from stamp sales and all the controversy 
regarding seasons. Waterfowl, in fact, are way down the line. They 
rank fourth. I quote from figures in the Remington Arms Company 
dealer letter, July 6, 1944. Shotshells are used as follows: 

Rabbits ---- --------------------- 29.6 per cent of all shells go for this sport 
Squirrels ________________________ 14.0 per cent of all shells go for this sport 
Quail ------------------------------ 13.9 per cent of all shells go for this sport 
Ducks & geese ______________ 10.5 per cent of all shells go for this sport 
Pheasants ------------------ 9.5 per cent of all shells go for this sport 
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Doves --------------------------- 7.0 per cent of all shells- go for this sport 
Other game ____________________ 3.5 per cent of all shells go for this sport 
Traps & skeet ________________ 12.0 per cent of all shells go for this sport 

· The lowly rabbit leads the parade. Squirrels and quail almost tie
for second. Ammunition for this· type of shooting need not be high­
velocity loads. In fact the trade calls the lower-velocity shells "rabbit
loads.'' Part of the buiness end, then, of supplying guns and ammuni­
tion to hunters has a lot to do with this group. Certain sections such
as the Southeast are heavy buyers of ''rabbit'' loads. Also cheap guns,
as the single barrels, are popular for this kind of shooting.

In metaliics .22 cartridges are the most common. Sixty per cent of 
them goes for hunting field game. Informal target shooting uses 27.2 
per cent. Galleries take 7.7 per cent and formal targets 5.1 per cent. 

Centerfire rifle and pistol ammunition is used to the extent of 37.7 
per cent for big game and predators. Law enforcement takes 45.5 per 
cent. Formal target shooting 11.1 per cent. All other rifle.1.8 per cent, 
all other pistol 3.9 per cent. 

How much game do we kill yearly 1 The figures of the U. S. Fish 
and Wildlife Service, 1942, will give you an idea, and remember that 
shooting pressure is increasing : 

Big game-deer, elk, antelope, moose, sheep, goats, bear__ 646,973 
Upland game - rabbits, squirrels, raccoon, opossum, 

woodchuck ---------------------------------------------------------------------------- 71,090,217 
Upland game birds-quail, pheasants, grouse, partridges, 

turkeys --------------------------------------------------------------------------------- 41,409,869 
Migratory game birds-(other than waterfowl)-doves, 

fantail pigeons, woodcock, rails, sora________________________________ 16,716,336 
Waterfowl - ducks and geese ---------------------------�---------------- · 16,716,336 

Total -------------------------------------------------------------_________________ 141,381,162 

This figure also corresponds closely with our human population, or 
about one game bird or mammal per person is taken yearly in the 
United States. 

As a matter of interest the U. S. Fish and Wildlife Service esti­
mates the dressed weight of this bag of 1942 at 255,404,055 pounds of 
meat. This weight would be equivalent to 392,929 big live steers of 
1,000 pounds each, if they dressed 65 per cent. 

Head to tail, they would make an unbroken column 446 miles long. 
It should now be evident that arms and ammunition manufacturers 

are the last people to wish to see the goose that lays the golden egg 
threatened in any way - even if that egg is not as solid and sub-
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stantial as some eggs in other industries. Many manufacturers have an 
unlimited :field that may be widened by advertising, or by better 
standards of living and prosperity among our people. Our business 
is definitely of a restricted nature, dependent upon the game supply 
of the Nation. W� would be foolish not to recognize this, and for this 
reason if for no other, we were among the :first to sound a warning 
against the possible disappearance of game and the vanishing of 
shooting as a sport. 

Naturally arms and ammunition manufacturers will attempt to 
supply the demand for their products. But we hope that all adminis­
trative game agencies will give due recognition to the shooting pres­
sure that is to be· put upon all species of game, and administer their 
regulations in such a way that all types of shooting will be forever 
perpetuated. 

We are, of course, interested in seeing that people have a place to 
hunt regardless.of the amount of game they are permitted to take. 
Such things as public shooting grounds, we feel, should be provided 
wherever possible. Proper use of land and water will go far toward 
furnishing additional game habitat sufficient that some shooting may 
be enjoyed by everybody. 

Trap and skeet shooting and rifle range competition take some pres­
sure off the game supply, and should be encouraged. Americans like 
to shoot at something, even an inanimate object. Much of the desire 
to shoot is satisfied by these gun games. 

We feel a distinct need for more outdoor news in the daily press 
of the country. Through intelligent columns, the public can be in­
formed of the proper way to shoot. Attention could be called to the 
need for rigid conservation and restoration practices. An informed 
public can do much toward securing legislation that will aid in 
building up our game supply that we may always have some shooting. 
Also, as game is a by-product of proper land use, a distinct service 
might be rendered the peoples of our Nation in rallying them to this 
just cause. 

We wish to stay in business, and continue to sell guns and ammuni­
tion. Therefore, we are fully as interested as you are 1n having a 
continued supply of game in America. We urge that all shooting be 
done in keeping with good management practices, and emphasize 
that it is not nearly as important to kill a lot of game as it is to play 
fair and take only what the wildlife populations will stand. 

The Greeks had the words for it - the moral of '' The Goose and 
the Golden Egg" is simply stated. I quote: "Those who have plenty 
but who want more soon lose all that they have.'' 
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DISCUSSION 

MR. WILLIAM L. LAHAYN (Ohio): Did I understand you to say that public 
hunting on public ground was doomed¥ 

MR. GILLHAM: No, sir, I did not. I said unless many of these things were doue, 
the free Amedcan way of shooting was doomed. Incidentally, I had a plug in 
here advocating public shooting, shootin1t for people who now don't have a 
chance. I had to skip this and cut it short. When I got on this subject, it was too 
long, but I wanted to incorporate it in this paper. 

I said the free American way was doomed unless we snap out of it. That is 
what I mean, sir. 

BIG BUSINESS KNOCKS AT THE GAME BREEDER'S DOOR 

C. L. SIBLEY 

Secretary, American Pheasant Society, Wallingford, Connecticut

We are so accustomed these days to the idea of billions of dollars 
being tossed carelessly around that possibly the title of this talk is 
misleading. Big Business thinks little these days of a few millions one 
way or the other. However, to a lot of us, a business that will return 
an individual a net profit, after taxes, of 15, 20, 25 thousand dollars 
a year or more, looks like '' big business'' to us. For the next 4 or 5 
years such profits are possible for the game breeder with vision, 
initiative, business, and game-breeding experience and adequate capi­
tal and facilities. Please note these qualifications carefully. 

There is a pent-up demand for game birds for shooting purposes at 
prices that will show an excellent profit. The war took most of the 
game breeder's experienced help via the armed forces or high wages 
for war production. Rearing of sporting pheasants and wild ducks 
was very much curtailed. We were busy winning the war. However, 
those game breeders who stuck with it in spite of all sorts of dis­
couragements, such as labor troubles, high feed costs, poor quality 
feeds, scarcity of new equipment, wire, etc., reaped a very neat profit 
for their pains. The demand for game birds was far greater than the 
supply and prices paid were the highest in the history of the 
game-breeding business. This in spite of the fact that a great per­
centage of the sportsmen were so busy with war work they had little 
time for shooting. With the end of the war and more leisure, the de­
mand for birds for shooting has skyrocketed to an unprecedented 
peak, and during the last year it has not been a question of "how 
much will the birds cost Y'' but '' can I get the birds at any price?'' 
It will take 3 or 4 years at least for game breeders to catch up with 
the demand. True, there are hundreds of ex-service men going into 
the game-breeding business attracted by recent high profits and the 
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chance to be their own boss with a healthy out-of-doors occupation; 
but scarcity of feed stuffs, equipment, wire, etc., combined with lack 
of experience will prevent inexperienced newcomers from flooding 
the game bird market for several years, if ever. 

At present it appears that with a settlement of internal industrial 
and national difficulties, we can look forwal:'d to at least 3 or 4 years of 
high income for nearly everyone. Of course, we live in times such as 
no one has ever experienced before and almost anything can and may 
happen, but we can only prognosticate on the basis of past history 
and experience. 

Several new sources of income from game birds have been devel­
oped during the past 3 or 4 years. The war prevented the usual im­
portation of plumes and feathers for millinery and decorative pur­
poses and the millinery trade had to fall back on feathers of domestic 
fowls and captive-reared pheasants and wild ducks. Pheasant and wild 
duck feathers with their unusual colorings and shapes, great sheen 
and remarkable beauty have been very much in demand for adorning 
milady's hat. By judicious advertising, this new market can not only 
be retained but enlarged, even thoµgh importation of foreign feathers 
is resumed. It's up to the ingenuity of game breeders as to how much 
of this market they wish to keep. 

With unspendable money jingling in hundreds of thousands of 
pockets, the demand for game for eating has quintupled during the 
past few years. As a change from domestic chicken and duck, some­
times the only meats available at certain periods during the war, 
pheasant, wild duck, quail, wild rabbit, etc., have become increasingly 
popular, and can now be found not only in the higher class eating 
places which served these delicacies before the war, but in many less 
exclusive places where such items were formerly unknown on the 
menu. People have learned to enjoy eating game and, with the un­
precedented amount of money in the pockets of John Q. Public, can 
afford to pay for it. For some years, at least, it seems reasonable to 
expect that the consumption of captive-reared game as food will in­
crease. England, which formerly exported to this country thousands of 
pheasants shot in the pheasant drives on its large estates, will prob­
ably be in no position to resume such shipments for quite a long 
time, so that prices of American reared game will not have the price 
competition these imported pheasants formerly provided, 

One businessman we know has .made a tidy sum at Christmas by 
buying several thousand pheasants, killing them and packaging the 
full-plumaged birds in pairs, in attractive cartons with their colorful 
feathers intact. He incloses an appropriate card for the season with 
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the donor's name, dresses up the package with a sprig of holly or 
mistletoe, and sells these gift packages at $12.50 for a pair of cock and 
hen or $15.00 for two full-plumaged cocks. He ships anywhere in 
this country. Dry ice and air shipment insure safe arrival in good 
shape at distant points. Many a game breeder can take a tip from this 
gentleman and work up a- lucrative business for himself by judicious 
advertising and progressive business methods. We have enough people 
in this country of ours who are able to afford such gifts to their 
friends so that the extent of the mail-order business of this sort is 
only limited by the supply of birds available and the business acumen 
of the seller. 

Another man, a game breeder, in addition to raising all the pheas­
ants, quail, and partridges he has been able to on his own place, with 
limited and inexperienced wartime labor, has bought several thousand 
birds a year to dress off for some of the swank clubs in nearby cities. 
He apparently does very well, judging by the large surtax he has to 
give Uncle Sam each year. 

There is also the unsatisfied demand for high-class stock for breed­
ing. From 1940 onward, no gaµie birds were imported into this 
country and the demand for rare and expensive exotic game and or­
namental birds of all kinds is far in excess of the supply. Zoos and 
private collectors have been bidding against each other for the small 
available supply of rare and beautiful birds and animals. We can be 
reasonably sure that the next few years at least, will see a demand 
that will not be satisfied for these high-priced, rare game and - orna­
mental birds. Most of the people who collected and exported such 
birds to America in peacetime are now occupied with the basic neces­
sities of shelter, food, and clothing, and the ravages of world-wide war 
have depleted, sometimes to the point of extincting, the supplies of 
these rare birds-in the wild. A majority of these birds are edible game 
in their native habitats, and starving natives have not neglected this 
important source of food. For several years the sale and importation 
of high-priced breeding stock will be still another string to the game­
breeder ;s bow. 

In this connection, the rapid enlargement of air facilities will 
greatly increase the market for high-class game birds for breeding 
purposes. Our Latin American neighbors to the south especially, 
representi�g as they do the largest segment of the world unaffected 
by war, and still possessed of epormous natural resources, are in­
creasingly bird-conscious and air transport should help the game­
breeder greatly in developing a rich and prosperous market for his 
bi:eeding stock. 
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The opportunity for profit, certainly for the next few years, is 
limited only by the skill, originality, initiative, experience, and re­
sourcefulness of the game breeder. For some years to come the de­
mand for the products of game breeding will be far in excess of the 
supply. We have learned, during the last decade, a great deal about 
mass production of game birds and animals, so that the numbers of 
certain species which can be profitably produced is almost unlimited. 
Bobwhite quail, for instance, may be produced in almost limitless 
quantities, and it is not too far-fetched an idea to envision the average 
family with roast quail on its table now and then, much as it has 
roast chicken now. Ring-necked pheasants and mallard ducks lend 
themselves to the same wholesale propagation, by methods developed 
during th� last few years. Sooner or later progressive game breeders 
will take a leaf from the book of Mr. Woolworth of five-and-dime-store 
fame, and make larger profits from sales of greater numbers of game 
birds, at modest advances over cost of production rather than trying 
to sell smaller numbers at a greater profit per bird as has so long 
been the custom. With greatly increased gross sales, some game breed­
ers will be in the '' Big Business'' classification. The bu,siness is there 
for the man with the ability to handle it. 

A man with the necessary qualifications for success in game breed­
ing could employ his talents to make more· money in some other 
business, you say. Quite possibly. But in addition to the profit he 
makes there are the compensations inherent in the game breeder's way 
of life. To a lot of mighty keen men that incentive balances the scales 
in favor of game breeding. 

Obviously, it is impossible in a paper of this length to do more than 
scratch the surface of this subject. Many questions wiU arise in your 
minds about some of the matters touched upon. If there is time, I 
shall be glad to answer any of them to the best of my ability. 

DISCUSSION 

MR. JAMES W. JOHNSTON, JR. (New York): On Monday morning during a disc 
eussion of production of game birds by s•ate organization, the -question was asked 
of the Superintendent of Game Birds from New York State, "What is the- cost 
of an 8-week-old bird¥'' He gave a figure of one dollar. Could you give your 
opinion about that estimatef 

MR. SIBLEY: If I gave you my frank opinion, there would be a great deal of 
sulphur in the air. 

MR. JOHNSTON: I would like to have it. 
MR. SIBLEY: I feel very strongly that state game farms, in order to justify 

their existence, are inclined to leave out what we might possibly call '' intangi­
bles," but what the businessman would call "overhead. " The state game farm 
is supported by the taxes of the people of the state and in any figures that I 
have ever seen, as a businessman, those figures could be absolutely ripped to 
pieces, in my opinion. What age was thatf 

MR. JOHNSTON: Eight weeks. 
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MR. SIBLEY: In my opinion, taking feed, labor, and depreciation, all the over· 
heads that the man in private enterprise must take into account, a ring-necked 
pheasant at 8 weeks would not cost anything less, at present prices, than from 
$1.50 to $2 to raise to 8 weeks. I think that is fairly conservative and I think 
also that price is the price it would cost a man who is on the job and who is right 
on his toes. 

The man who has his own capital invested in the game-breeding business is on 
his toes every minute of the day to take advantage of every possible thing in order 
to keep down his costs and increase his profits. It is my experience that men 
working for the state on a salary, 8 hours a day and sure that if the birds all 
die from one cause or another it isn't coming out of their pocket, won't put in 
the same amount of concentrated thought and effort that the private breeder 
will, who has his own living and his own capital at stake. 

MR. HIRAM B. D. BLAUVELT (New Jersey): What about a 14-week-old birdf 
MR. SIBLEY: I should say that, of course, there is a variation in the cost be­

cause some people are very much more efficient than others, but I should say a 
14-week-old bird would cost from $2 to $2.50. I think that is a very conservative
figure.

MR. BLAUVELT: In the State of New Jersey, last fall, w1r paid $3. Would you
say that was giving the commercial breeder a fair break!

MR. SIBLEY: No, I don't think it was. I think the comercial breeder who sold 
you birds for $3 didn't have his cost sheets up to date. 

MR. BLAUVELT: What would be a fair price7 
MR. SIBLEY: I certainly think nothing less than $3.50 in large lots. 
MR. BLAUVELT: Some of those birds weren't too good, you know. 
MR. SIBLEY: There we have something else again. Tailless birds that have been 

picked and crippled by cannibalism and that sort of thing naturally are not good_ 
shooting birds and they won't be. In a case like that, the breeder should be 
fortunate in getting what he can for them. 

MR. BLAUVELT: You mentioned the fact that the breeding stock had gone 
down, which I think everyone concedes. What are we going to do to get the 
vitality and strength and everything of ring-necked pheasant breeding stock 
back¥ For example, what would you say a really top breeder today would be 
worth this spring T 

MR. SIBLEY : Cocks or hens t 
MR. BLAUVELT: Both. 
MR. SIBLEY: Well, the going price has been in the fall about from $4 to $5 

for good cocks and from $3 to $3.50 and possibly $4 for hens. That is in the 
State of Connecticut and that was last fall. The breeder who has carried those 
birds over and is taking a licking on his wire, feed, labor and all his other costs 
should get more for those if they are sold in the spring. 

MR. WILLIAM L. LAHAYN (Ohio): Do you think that the supply through state 
game farms and also commercial breeders will ever supply the demand again 1 
Do you think that the pressure on the hunting areas is too great to keep up with 
the supplyf 

MR. SIBLEY: Well, I thhk that the former speaker mentioned that: He touched 
upon that subject. I think that it is perfectly possil:>le to produce limitless num­
bers of game birds. There is no reason why it can't be done, but the trouble has 
been that when the state game commission, for instance, bought birds, they 
would want to buy the birds at the cheapest possible price. There was no incen­
tive for the game breeder to increase his output as this paper just said. There 
is no !imit to the number of certain kinds of game that can be produced, game 
birds, especially, and I think that if the proper prices can be gotten and they 
certainly can be gotten today because the supply of birds is far less than the 
demand, that. an experienced man is justified in adding capital and increasing 
his output of birds and he can do it very well because now labor is coming back 
and mater'plo ... ,11 soon be available for increasing. Does ti\at answer your ques­
tion, Mr. LaHayn f 
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Ma. LAHAYN: Not quite, Mr. Sibley. The point of view I wanted you to point 
out was, do you think through natural-maybe I didn't explain myself in the first 
place fully-that ·the natural production in the wilds of restocking program will 
ever be sufficient to meet the demand t 

MR. SIBLEY: In certain parts of the country it will. In some of the Western 
States, natural reproduction should, and I think, does take care of the sporting 
demands. For instance, North Dakota and some of the northern territory of grain­
producing states find that the ring-necked pheasant is very successful and I know 
of eastern sportsmen who go there each year to get really good hunting, but in 
our thickly-populated Eastern States, I doubt very much whether naturally­
propagated game will take care of more than 10 per cent of the demand for 
shooting. 

I think the only solution to the shooting problem in our thickly-populated 
Eastern States is the private shooting preserve. The public shooting will depend 
almost entirely on liberation of birds immediately before the shooting season 
opens. 

MR. EARL R. HOLM (New York): I am the individual who made the statement 
the other day in reply to an inquiry on cost. My statement as far as the pheasant 
production cost to the New York Game Department applied to the period before 
the war. I mentioned that we had no cost figures during the war years because 
we, like everyone else, had to curtail our activit.ies. There was a demand to pro­
duce birds and the cost analyses which was something not too important in the 
eyes of some, went by the board. 

I did not make a statement that the birds cost $1 apiece from 8 to 10 weeks 
of age, but, rather, that the cost there was slightly over a dollar. The birds 
produced by the brooder method cost around $1.20 apiece. We are still raising 
range birds. Those ran from $1.35 to $1.42, depending on the farm on which 
they were produced. As far as I am concerned, we have no quarrel with commer­
cial game breeders and rio intention of filling the air with sulphur. 

I am reminded, however, of a session that we had in the Waldorf-Astoria. Prob­
ably some of the men who are here now participated. The game breeders meet­
ing, our present Deputy Commissioner and I were invited to attend that particu­
lar session and talk on game farm production cost. 

At -that point, we were producing pheasants with a release of 6 weeks of age 
and slightly over for 90 iients. When that statement was made, it was around 
1936 and '37. We were really taken over the jumps. The same questions were put 
out then that the state, because of its ·obligations and whatnot, had mistaken 
figures. We had our cost records examined by commercial game breeders, by 
various other agencies that have been interested, and I still defy anyone to find 
anyone who has pointed out any ol:>jection as to the way those were set up and the 
day in which the analyses were made. 

I believe that New York State is the only one that we have found so far that 
has been keeping accurate cost production on birds. Questionnaires of· other 
states have been absolutely fruitless. We include all of our costs except that of 
land. The state assumes that the land at the time it is purchased is going to 
maintain the same value. As far as building equipment, feeds, and personnel, 
even the office and administrative overhead, are all prorated and broken down 
to meet all those production costs. We also include our credits for sale of setting 
hens and whatnot maintained on an accurate accounting basis. 

We feel that we have something of an edge over commercial breeders because 
it is not necessary for the state to advertise their products and through the 
sportsmen there isn't the large overhead involved in the sales. We are frank to 
admit that in some instances it may be necessary for us to pay higher prices for 
our labor than can be secured on commercial farms, but our labor scales are some, 
thing that are imposed by the legislature. 

At the present time, by_ that same position, it is impossible for us to even 
compete with farm labor because our legislature feels that our game farmers are 
getting enough money for the work they do. As far as the hours are concerned, 
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I almost defy anyone to expect as much as we expect of our Game Department 
personnel in the course of a working day. We have had to trim to some extent 
because the state ordinarily doesn't abide by the regular labor laws that are 
imposed by the Labor Department, but before the war, all of the personnel were 
putting in a full 12-hour day and a good many a great deal more than that. 

MR, SIBLEY: Mr. Holm, your men only work 12 hours a dayf 
Mx. Houi:: Twelve hours is what we require of them. A good many put in 

more hours. The foremen work around the clock. All the permanent personnel 
work around the clock. 

MR. SIBLEY: When do they sleep f 
MR. HOLM: Whenever they get a chance. 
MR. SIBLEY: Well, I think that one fallacy is that the land that you ran your 

pheasants on was worth as much afterwards as it was before. For farming pur­
poses, it wasn't. After land has been pastured to a concentration of pheasants, it 
has to be highly fertilized and fallowed in order to have it in anywhere near the 
good shape that it was ·before. That is just one little point that goes to sub­
stantiate what I said, that the intangibles do not show on your costs. 

I have gone over some of these state costs and until you break them down, 
they are very plausible, but to the man who actually knows what he is doing and 
what he is talking about, there are so many discrepancies in there that it is just 
too bad. 

MR. BLAUVELT: Mr. Sibley, _on that 8-week-old proposition, does that mean any-. 
thing as breeding birds--you know your danger comes about that time from 
grounding and all that sort of stuff. 

MR. SIBLEY: It all depends on the conditions at 8 weeks. If you put out 8-week 
birds and they are not carefully watched, you may have a cold fall rainstorm and 
a bunch of dead birds. 

MR. BLAUVELT: I mean completely in the wild liberation. 
MR. SIBLEY: That is what I mean. 
MR. GER.RELL: I can say from my experience of the game breeders there that a 

good game bird can take anything- after 6 weeks that the weather can offer. If 

he has all his feathers and has been raised right for the first 6 weeks, you can 
put him out in any weather. If the bird is raised in a brooder and his feathers 
are not developed correctly, never having had any sunshine on them, to develop 
that sheen that. will shed the rain, then you are in a bad ·way. 

We are talking about birds here, but we have to talk about the range-reared 
bird and also the brooder-reared bird, which is apt to be quite a different thing. 

MR, SIBLEY: I should have qualified what I said by saying that 8-week-old 
birds are often released in cover where there isn't sufficient food for them and 
in that case, especially with brooder-raised birds, they may become a cropper. 
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WHAT RAT CONTROL MEANS TO BUSINESS 

• JAMES W. JOHNSTON, JR.1 

Supervisor of Rat Control, Department of If ealth, Buffalo, New York

Man's worst mammalian pest is the brown rat (Rattus norvegicus) 
because it is cosmopolitan and very inimical to our economy and 

-health. The impetus of World War II upon conservation of stored
products, real property, and man power, has caused an ever-increas­
ing number of cities to adopt modern rat control services which are
aimed at prevention. It is the object of this report to focus interest
upon a major phase of such work, the deratization of municipal dumps
because they often are centers of infestation.

The .work of your public servants would be made easier if many 
more of the citizens would take to heart the implications of the im­
mense economic loss and spread of human diseases resulting from the 
activities of this alien pest. The U. S. Fish and Wildlife Service 
(Green, 1943) has estimated that a rat eats an average of $4.00 worth 
of food per annum in the United States, and the total food bill is 300 
million dollars. It is known that a rat eats approximately 50 pounds 
of food a year, and certainly more than this of a grain diet. 

Recently there was the case of a large meat-packing firm in a 
Great Lakes city (Johnston, 1944) which had a large cooler that 
contained dozens of open barrels of corned beef. The rats had bur­
rowed and nested within the cork insulation of this cooler and entered 
the barrels for food. Their urine, excreta and Salmonella bacilli were 
deposited on the exposed meat. This shocking condition caused the 
condemnation of 35,000 pounds of the corned beef and the owners 
were forced to ratproof their establishment. 

On Grand Island, near Buffalo, a leading farmer estimated $50,000 
_ loss per annum due to rats affecting his poultry and stored feed (Lay, 

1944). When one brooder was moved, 97 rats were killed by mechanical 
means and later many hundreds more with zinc phosphide bait 
throughout the premises. 

Rat damage to urban property results (Silver, 1942) from the 
continual burrowing and gnawing of these pests, and large :financial 
losses accrue in the aggregate when concrete floors and sidewalks are 
undermined and broken or buildings settle too much. Rats cause many 
fires (Johnston, 1944) by making flammable nests inside buildings 
where spontaneous ignition can occur. For instance, 3 years ago such 

.
1Grateful acknowledgment is made to the Buffalo Junior Cha.mber of Commerce for payins 

the author's expenses to the conference. 
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a :fire at Buffalo resulted in a $25,000 loss, and rats are quite fond of 
gnawing synthetic rubber tires. Notwithstanding all of this, a com­
prehensive appraisal of rat damage to real property has not been made 
in terms of monetary value. 

Such discussions of rat depredations do not usually consider the 
cost of controlling the rodents, yet the pest control industry is vitally 
important to private business. In the long run, the costs of such ser­
vices are amply justified by the protection of property and peace of 
mind, and this industry has made big improvements during the last 
10 years. 

The City of Buffalo (population 600,000) does direct control of 
rats only on city properties, such as buildings, dumps, zoo, dilapidated 
structures, and open lots. Our seven ash-and-refuse dumps are a major 
responsibility and the Commissioner of Health is in the position of 
having to keep the dump-rat population at a low level. 

During the fall of 1943 two of our dumps were heavily and three 
others moderately infested. No intensive poisoning had ever been 
done. The biggest dump had more than 2,000 active nests on 31/2 
acres. The rats fed at the active front where some waste food mate­
rials were dumped because indifferent citizens hid this unlawful matter 
in ash cans. Large colonies were located in the steep, harbor-side bank 
and level ground along the other edges. Rats regularly traveled up to 
200 yards for food and to compete with the abundant gulls. 

While there were at least 10,000 year-around rats, undoubtedly 
considerable increase took place during the warm months. With the 
occurrence of hard frost in November, undoubtedly there was a semi­
annual migration of rats into buildings within at least a mile, and 
this was promptly reflected by appeals for help from businessmen. 

Observations on the preference which rats exhibit for dump mate­
rials for nesting sites showed that large piles of ashes often contain 6 
to 10 large, active burrows. This is probably due to the easy digging 
and good drainage. These are eventually graded by bulldozers, but 
delays enable the rats to raise one or more litters. 

Other materials, in order of apparent preference as nesting sites, 
are heaps of dead leaves, steep banks consisting of mixed materials, 
piles of building rubble or stones, pure subsoil from excavations, and 
odds-and-ends. The :first two materials were used much more frequent­
ly than the rest of the list. 

Human activity by day and night does not frighten the dump rats, 
who are well adjusted, but nevertheless, remain at a safe distance. 
The best kind of discouragement for rats is immediate grading of 
fresh piles by bulldozers, compacting by heavy vehicles, and then 
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covering by soil at least 2 feet thick. Rats do not burrow in this kind 
of material in economic numbers. 

Although Buffalo has a large average a�nual precipitation and an 
exceedl.ngly windy, cool climate, the brown rats thrive under these 
influences. Soaking of the ground does not destroy many litters of 
young, and each pair breeds five to six times (Silver, 1942) annually 
on the dumps. 

On the other hand, our periodic, heavy treatments with zinc phos­
phide bait have rapidly decimated the rat colonies. After 2 years and 
five or six treatments, five of our dumps are clearly reduced to minor 
jobs because the populations are being maintained at low or sub­
economic densities. T_he two largest dumps have shown evident fluc­
tuations in rat abundance in spite of good kills during early spring 
and late fall. Therefore, additional midsummer treatments have been 
applied in order to keep the pests in check when breeding is frequent. 
It is quite probable that increases within a few months · on these· 
dumps are due to reinfestation from adjacent food prpcessors and 
grain elevators situated within a mile. Such migrations take place 
<luring winter, also, because these mammals resume normal activity 
within a few days after a sudden drop or rise in air temperature. 

On the two large dumps the rat colonies have shifted during 2 
years from formerly very active sites to new or little-used ones. The 
new colonies are less than 100 yards from food sources. The theory is 
that two factors account for the shifts -:- dumping of attractive 
nesting materials nearer the active fronts and periodic, mass slaugh­
ters by the city's rat control staff. For instance, the biggest dump 
originally had dense colonies at the northwest end, but after three 
successive baitings, these became defunct. New colonies appeared at 
the southeast end close to the active front, which was gradually cover­
ing this waste land. And small colonies developed where a black, fine 
soil had been dumped and loosely graded by bulldozers. 

Seven dumps, treated as one operation, have cost approximately 
$600 and have reduced the rats below economic importance for at 
least several months (Johnston 1946a). This is cheap, direct control 
when the great benefits to community and business are compared to 
cost. We use a mixed, fresh bait containing ground fish, dog food and 
vegetables (Johnston, 1946b). During the forthcoming spring baiting, 
we will change our standard poison to sodium fluoroacetate, as this 
wonderful new rat and mouse killer is now available in quantity to 
qualified officials. 

Sodium fluoroacetate is the most effective and dangerovs raticirle, 
and must be exposed with the utmost precaution. It is a white powder 



496 ELEVENTH NORTH AMERICAN WILDLIFE CONFERENCE 

and is very water-soluble. The poison is mixed at a ratio of only 1 
ounce to 25 pounds to yield a rapid "knock-down" or kill in 1 to a 
hours ( Spencer, 1946). Since it is a respiratory depressant, the rats 
tend to leave the burrows and die on the surface. 

The problem of guarding pet animals from poisoned rats or car­
casses is of extreme importance (Ward, 1946) because the minimum 
lethal dose of sodium fluoroacetate for the brown rat is two to three 
times greater than it is for dogs and cats. The poison is equally as 
lethal in the carcass and hence secondary poisoning of carnivores will 
occur. 

Two practical considerations are indicated by this toxicological 
relationship. Poisoned carcasses must be picked up within 24 hours 
after treatment of the dumps. This is facilitated by confining the 
rats' travel to a few feet by mixing a concentration greater than 
the minimum lethal dose in order to obtain very rapid "knock-down." 
The optimum lethal dose, which is the logical choice, has not been 
determined by the Wildlife Research Laboratory at Denver, Colora­
do, but soon will be. There is no effective antidote for sodium fluoro­
acetate poisoning in man or domestic animals, althougb. 4 years of 
research have been devoted to this problem. 

The action of sodium fluoroacetate (Ward, 1946) is not interfered 
with by any of the food baits tested, and it is very effective as a liquid 
bait in plain water. The compound is not volatile in solution. Its 
toxicity will remain for a very long time, but it is not cumulative 
within the body of the rats, and therefore a slight resistance can be 
developed by ingestion of sublethal doses. 

CONCLUSION 

Due to the great economic losses and health menace incurred by 
man from brown rats in cities and rural communities, it behooves all 
businessmen to demand municipal rat control · services throughout 
the United States of America. These services are essentially biological 
in plan and emphasize preventive techniques as killing measures have 
only temporary benefits. 

The use of fresh, ground bait and sodium fluoroacetate on municipal 
dumps is advocated, when handled by competent technicians who will 
guard against secondary poisoning of domestic animals. Dump-rat 
control is discussed as an important phase of public health service, 
and periodic baitings have reduced rat colonies to low densities. Such 
results are of incalculable value to business. The low densities can be 
maintained by inspections and treatments during the early spring 
and late fall, 
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DISCUSSION 
MR. JOHNSTON: This is the Eleventh North American Wildlife Conference. I 

am very grateful not only in a personal way but for the sake of the practical 
men in the field of control to have had this opportunity to be on this program 
and I wish to say publicly and I shall in a letter to our President, the former 
Senator, that hereafter more interest and more space should be provided at these 
Conferences for practical control in relation to wildlife management because the 
control o.f predators is very important for saving, as was mentioned this morning 
in the other session-I forget the expression-but a remnant of a native stock 
from extinction or in preparing sites for introduction or the planting of newly 
reared wildlife species. 

MR. G. M. SPARGO (Alberta, Canada): I am glad to say that my Province is the 
only province and/or state in the United States or 'in Canada that has no brown 
rats-the only .province. 

MR. JOHNSTON: That is a ·unique thing. 
MR. GEORGE 0. HENDRICKSON (Iowa): We who are primarily interested in 

the more desirable forms of wildlife know from our field experiences that there 
are too many wild rats far in the fields. Our desiral-ile forms of wildlife are all 
too often blamed for damage done in the grainfields, corn and so forth. The 
damage done is by the brown rat. I am happy to see a rat control man here and 
I hope tliat all of us interested in desirable wildlife will work more closely with 
the rat control people to eliminate the rat not only from farm buildings and city 
buildings, but from the entire landscape. 

DR. ALBERT R. SHADLE (New York): I should like to make a statement on one 
point with regard to Mr. Johnston's paper, a point which is so common it has 
been talked about and is in the textbooks and so on, and I know this is going to 
be heresy to you to hear this. It is a common notion that the gnawing of wood 
and various other things of 'that kind is a major factor in the reduction of those 
teeth to the normal physiological shape and size. 

My students and I have been working for a number of years on the rate of 
growth of various rodents and the information which we have on this-I have in 
mind a problem which will be a clincher on it, but at the present time, let me 
just say that the rate of growth of the incisor teeth is such that the gnawing 
of food and other material such as they do must be a relatively low factor · in 
this rate of attrition. 

Just to give you a word on the rate of growth in this brown rat. We worked 
on the rate of growth in the brown rat and the albino and we found this: And 
again if you consider this a tall story, I shall not be surprised, but I am happy 
to say that this has been checked on the Formosan wild rat by Hurahota and 
Huhota and they came to the same findings approximately that we did in Buffalo. 

We found that the rate o.f attrition of the lower incis9rs was practically 6 
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inches per year and the upper incisors were something over 4. I don't happen 
to remember the exact figures, but I know that that seems like a fantastic tale 
and, yet, we have it checked with other things. 

I did first the rabbits and you might be interested to know that the ordinary 
domestic ra',bit wears away approximately 4'\4 inches of his upper incisors per 
year and approximately 5 inches of the lower incisors. The lowers, of course, 
always do the major part of the cutting, but the main factor in that is the cutting 
of the lowers by the uppers in normal fashion, and then they can bring those up­
pers in behind and cut the lowers with the uppers and that is the way your 
shaping goes. 

It is not due to the wearing away and the hard surface in front and the soft 
surface in back. One of the nicest demonstrations that I ever saw of this was on 
a beaver that I had under an anesthetic. You could just see those teeth act like 
a gouge going through· a piece of steel. They just plowed right through there 
and plowed that stuff up. He demonstrated it as beautifully as anything you can·· 
imagine and in slow motion form so that there was no question whatever with 
regard to the way in which it was done. 

CHAIRMAN JACKSON: Any other questions f Doc Shadle, I just wonder if 
beavers have toothachef 

DR. SHADLE: Yes, there are cases, but I suspect-now, I haven't tested the 
thing, but I can tell you that these things grow so rapidly that even though they 
may develop a little trouble, we have had some cases of these animals losing 
their teeth and I am qui•e sure that when the teeth do begin to decay, they 
couldn't probably help having toothache. There are so many interesting things 
a110ut those teeth that you ought to know, but I will just tell you that one of the 
most interes+ing things that I got into from this study of teeth is the occasional 
case of malocclusion which you come across. 

Here is another tall tale, but I can show you an X-ray. You come to Buffalo 
and I will show you the X ray. Unfortunately, some student got hold of it in 
the icebox and fired it out when I was sick at. one time, so I haven't a specimen, 
but I can show you an upper incisor which made two and a half complete revolu­
tio•1s before that animal died. 

I can show you rabbit teeth, the lower teeth clear out of proportion and that 
[indicating] long. That is 2 to 2'\4 inches. I am sure they are that long. I 
hesitate to say longer but. you come up and I will show you the skulls and you 
won't need to take my word for it. 
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A recent survey reveals that approximately 80 per cent of the 
sportsmen in this country use photography in one way or another 
in connection with their interest in sports. Therefore, since about one 
third of the people in this country participate in sports, it is only 
natural that the manufacturers of photographic cameras and film 
should be interested in helping these people use photography in the 
most effective manner possible. 

Sportsmen and those interested in sports use photography in a 
number of interesting ways. These can be classified, however, into 
four general groups : 

1. The amateur photographer who makes pictures of his vacations­
of the fish he catches (as well.as the one that got away), of hunting, 
and other sports activities. 

2. The magazine publisher who uses pictures to illustrate articles
on hunting and fishing. 

3. The manufacturer of sporting equipment who uses photography
to advertise and help sell his products and also to provide visual in­
structions on its use. 

4. State and national fish and game conservation groups who use
photography as a visual aid in advising and instructing the sportsman 
on the many problems associated with conservation. 

We know from experience and from information already collected 
the extent to which each of these groups has used photography in the 
past. The question now might be· asked, '' How can photography be 
used to greatest advantage in the future?'' Before attempting to 
answer this question, I would like to discuss briefly the market trends 
in the field of sports. 

Personally I do not like to use the rather dry figures usually asso­
ciated with statistical data. Occasionally, however, it is necessary to 
draw upon the data provided by Market Research in order to obtain 
some kind of picture of the business trends of the future. 

From such sources as the Census Bureau, the National Resources 
Planning Board, the Research Division of McFadden Publications, 
and the Department of Commerce, we find a series of percentage 
breakdowns of American families and the income classes which show 
very clearly the tremendous increase in the number of families in 
the income brackets above $3,000 per year since 1935. This change 
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will have a very distinct effect upon informal recreational activities 
and should indicate many more people able to spend the time and 
money required in hunting, fishing, and similar outdoor sports. With 
a reasonably strong national income condition in 1947, we can. expect 
to find 32 per cent of the families in the country in the over $3,000 
income class as against 10 per cent in the late 30's. (Figure 1) This 
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is the primary group which can be looked for as spenders and doers 
in outdoor sports. 

The Survey of Current Business of the Department of Commerce 
recently issued a study of consumer expenditures which estimated 
the amount of money spent in the United States for all consumption 
items. From this we have extracted those which appear to' relate to the 
outdoor formal sports' market. (Figure 2) These show that the total 
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expenditures for recreation of all kinds vary quite directly with the 
total national income. However, the money spent for hunting and 
fishing licenses and for the purchase and training of hunting dogs, 
as well as the services of hunting and fishing guides, seems to be little 
affected by �hanges in the national income. A.s shown on the chart, this 
classification has a steady if not rapid upward trend continuously 
from 1929. This appears to indicate a steady increase in the number 
of people actively engaged in hunting and fish� as a recreation. It 
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also indicates that in depression periods these people do not spend 
much money for equipment, but that they do spend rather in line 
with changes in personal and national income. We can, therefore, 
expect an increase over the prewar condition of, let us say, 1940, 
which might be sizable. It is interesting to note that in 1935 equip­
ment, licenses, dogs, and guides combined represented approximately 
4.8 per cent of the total expenditures for recreation, while by 1942 
this had risen to approximately 5.6 per cent. This last year is possibly 
misleading, since equipment was not readily available due to the war 
situation'. 

In 1935 according to studies of the National Resources Planning 
Board, there was a wide range in the percentage of income spent for 
recreation which varied directly with increases in family income. 

1947 MARKET 

FAMILY TOTAL ESTIMATED %EXPENDED ESTIMATED RECREATIO"' 
INCOME CLASS EXPENDITURES FOR RECREATION 

(MILLIONS OF) 
DOLLARS 
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(Figure 3) For instance, families with incomes under $1,000 spent 1.6 
per cent for recreation, while those over $5,000 spent 5.4 per cent for 
recreation. Using this data, which under present conditions is ex­
tremely conservative, and applying it to the Department of Commerce 
estimate of consumer expenditures in 1947, which appeared in Do­

mestic Commerce magazine in May 1944, we can estimate a minimum 
level of recreation expenditures in 1947. This would amount ·to at 
least $4,455,000,000. Assuming, on the basis of the previous chart, that 
5.5 per cent of recreation expenditures are for equipment, licenses, 
guides, and dogs, we have a minimum postwar market of 247 million 
dollars as compared with approximately 220 million dollars in 1940. 
Probably this estimate should be increased in terms of the more fa­
vorable economic conditions which should prevail in 1947 as compared 
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with 1935. Certainly this is the minimum that we can expect to have 
.American families spend next year. 

With this information on the probable trends for the future, it is 
evident that conservation groups have got to work even harder than 
in the past, or by some future date, (1976 perhaps) there might be 
100 spo!tsmen for every fish and deer in the United States. 

Therefore, to the question '' How can the camera be used to greatest 
advantage in the future?'', we believe the answer is in the field of 
conservatitm. Motion pictures and still pictures especially prepared 
as visual aids to train and inform not only the present sportsmen but 
also the thousands of new ones who will seek licenses to hunt and fish 
each year. 

During the past several years the Department of the Interior, a 
number of magazines devoted to wildlife, as well as state conserva­
tion groups throughout the country, have devoted a considerable part 
of their space and money toward informing the public on the con­
servation of wildlife and other related subjects of interest to the 
sportsman. 

The wildlife gi:oup in this country is not unlike other groups, in 
that a certain amount of teaching has to be done in order to help men 
conserve and preserve the things which they enjoy. Imparting such 
information to people has always been a problem. It was well recog­
nized 15 or 20 years ago that the best method of telling a story or 
teaching a specific lesson is through· the aid of the motion picture. Some 
leaders in this belief made and used motion pictures effectively in dis­
seminating information on wildlife for a number of years prior to the 
war. It is our belief that we were just starting to get under way in this 
direction when the war came along. Of course, practically all effort in 
the use of photography ceased with the start of hostilities. In a way, 
conservation groups are ready to start today where they left off in 
1940; namely, to go ahead with the program of training through mo­
tion pictures and stills, not only the present sportsmen, but also the 
several million new sportsmen who will come into existence within 
the next 5 years. 

In 1940 it was estimated that there were 12 million men who en­
joyed hunting and fishing as a hobby. It is estimated now that by 
1948 there will be 20 million men, or an increase of 8 million over 
the 1940 figure. 

We believe that it has been very well demonstrated during the war 
years that photography as a teaching adjunct, or a visual aid, offers 
the quickest and most positive method of telling a stovy. In training 
the men in the .Armed Forces, ·it has been estimated conservatively· 

'i 
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that 40 per cent of the training time was saved by use of motion 
pictures. Likewise, a similar time was saved in the training of factory 
personnel in the operation of machines and the assembly of materials 
of war. Therefore, more people are convinced now than ever t}lat the 
way to tell a story is through photography, and likewise more people 
are receptive to being taught by motion pictures. This naturally in­
creases the responsibility of the various groups who will prepare such 
films to make sure that their films fulfill the purpose for which they 
were intended. 

In order to demonstrate to you today the value of pictures as a 
teaching aid, I have selected a number of color slides which are not 
intended to tell a specific story. They are just miscellaneous pictures 
which as pictures would normally be of interest to any sportsmen, 
such as members of this group. I would like to run through these 
slides quickly, merely to point out that even though there is no 
connected story being told. each of you in the audience will be in­
terested in viewing them. First, because they are of subjects in which 
you are interested; second, because they are in color. Try to imagine, 
if you will, how much more interesting these pictures would be if 
the entire series was so arranged that they told a definite story on 
conservation or some other similar subject in which this group is 
interested. 

Just before the war I made a picture on "The Artificial Propaga­
tion of Trout." This picture was made at the New York State Fish 
Hatcheries at Mumford, New York, and was made with the coopera­
tion of New York State Departmeot of Conservation. 
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:B'UR :B'ARMING - A PROFITABLE WILDLIFE BUSINESS 

FRANK G. ASHBROOK 
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The purpose of this paper is to stress the extent and importance of
the proquction of fur animals in captivity (fur farming), and to . 
briefly outline its history and development, and to discuss its success 
in recent years and the possibilities of still greater developments in 
the future and the opportunity for success and profit in fur farming. 

A brief review of the history of furs in the United States will show 
.why fur animal production on farms has become such a lucrative and 
promising undertaking. In almost every civilization furs have been 
among the most valued articles of commerce. This was true among the 
Chinese 3,500 years ago, and later among the Greeks and Romans. In 
medieval Europe fur was a luxury much sought after, and inciden­
tally, men made greater use of it for clothing than did women. It was 
not until after the discovery of North America, of course, that the 
world fur trade really got into its stride. That it early became an 
enormously profitable business on this continent is attested by the 
:fact that an Indian trapper could often be induced to part with his 
winter's catch, worth hundreds of dollars, for a blanket or two and 
a bottle of rum - and perhaps not very good rum. Among the great 
fortunes amassed in this game, that of John Jacob Astor is the out­
standing example. 

In these circumstances, with pelts readily obtained and profits 
large, no attention whatever was paid to the question of the possible 
exhaustion of this source of wealth that nature distributed with a 
prodigal hand. The more furs there were on the market, the more 
popular furs became. The luxury of the rich becam� the necessity of 
the moderately well-to-do. The trap lines were run not less but more 
intensively, to the profit of everyone - the professional trapper, 
the landowner, the farmer who could turn a few extra dollars without 
much trouble, and a large army of wholesalers, factory owners and 
workers, and retailers and their employees. 

Naturally a depletion of fur resources resulted. This cannot be at­
tributed, however, entirely to overeagerness in trapping. The disap­
pearance of the wilderness - the natural habitat of fur animals -
was a major factor. Nevertheless, even today trappers and fur farm­
ers of the United States receive $75,000,000 a year for the raw furs 
they bring to the market. The astounding new development is that the 
fur farmers of the country who are producing silver foxes and minks 
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and their color phases account for about $20,000,000 of the total sum 
a_nnually paid for raw furs. 

The advent of civilization has checked, to some extent, the fur 
industry in all parts of the world. Its permanence is being bolstered 
by the rapid growth of fur farming, which· is an important adjunct 
to the fur business. During the past decade fur farming has grown 
to the point of representing an investment of many millio�s of dol­
lars. Already a husky juvenile giant, the industry promises to con­
tinue its expansion. 

The wonder is that back in the old days when wild-caught silver 
fox pelts brought $1,000 each, trappers did not turn farmers and pro­
duce these animals, at least to supplement their annual fur catch. It. 
is unfortunate that fur farming was not started earlier, especially 
since it is a natural outgrowth of the Indian and pioneer trapper 
practice of capturing fur animals alive during the summer and 
penning them until the pelts became prime with the approach of cold 
weather. 

In the beginning of fur farming all these operations of trappers, 
fur tradesmen and fur farmers were cloaked with secrecy; but a few 
years later stories concerning the wealth to be obtained from this 
business leaked out. In 1910, one silver fox pelt brought the all-time 
high price of $2,627. This started a fox farming boom and sent the 
prices of breeding stock skyrocketing. The boom collapsed at the be­
ginning of World War I in 1914, but in 1923 people were again invest­
ing anywhere from $500 to $5,000 per pair in foxes, which in some 
cases they had never seen. By 1927 the unhealthy speculation in 
breeding stock had died out and farmers went to work producing the 
animals for the fur. 

Silver fox and mink farming is the greatest development so far in 
raising fur animals under strictly-controlled conditions. It still can be 
considered a relatively new enterprise for practically all its develop­
ment has taken place since World War I. 

In the early days Canada and the United States were the only 
countries that could boast of a fur-farming industry and that their 
governments were interested in fostering such an enterprise. Since 
then other countries have developed fur farming and when World 
War II broke forth, the world's production of silver fox pelts was well 
over a million, and mink pelts were not far behind. Prior to this war, 
during 1937, 1938, and part of 1939, there was a heavy decline in the 
prices paid for raw furs, and fur farmers came in for their share of 
the grief. 

During this same period Norway was speedily becoming the world's 
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largest producer of silver fox furs and in 1939, more than 350,000 
pelts were exported to England, France, Germany, South America, 
and the United States. 

By 1937 the Norwegian platinum fox, a silver fox mutation, was 
arousing considerable interest in the fur markets of the world. A 
feverish demand developed for this beautiful fur and in 1940 a col­
lection of 399 Norwegian platinum fox furs were sold in New York 
for an average price of $550. The sale was sensational with a single 
pelt selling for $11,000 to set an all-time high in fur sales history. 

This important new development which produced such spectacular 
results was the incentive that compelled the fur farmers of Canada 
and the United States to concentrate greater attention on the possi­
bilities of inheritence of fur color to develop silver fox and mink 
mutations. 

World War II has dealt harshly with fur farmers, especially those 
in the Scandinavian countries and other parts of Europe. The pro­
duction of fur animals, along with some other agricultural pursuits 
in the United States, was not considered an essential war industry. 
Contributing factors to a decline in fur farming during the war were 
that no exemptions from military service were possible, no priorities 
were granted for feed and materials, meat and animal protein were 
in short supply, likewise gasoline, labor was scarce, and there was the 
20 per cent luxury tax on furs. 

The production of foxes declined more than minks and perhaps 40 
per cent of the fur farmers were forced to quit the business. Condi­
tions were even worse in Europe especially in the Scandinavian 
countries. According to the best reports obtainable fur farming was 
reduced to such an extent that it seems certain the Norwegian fur 
farmers will not be producing large quantities of silver and platinum 
foxes for some time. The Norwegian blue fox, however, has fared 
better during the German occupation. Generally speaking, it is supe­
rior to all others offered on the raw fur markets. Its distinctive gray­
blue color, fine texture and luxurious covering of fur makes it a 
superior commodity. This fox is the result of successful cross breeding 
where the most desirable characteristics have been :retained in the off­
spring. 

That live fox and mink shows in the fur-farming industry are 
becoming big business is evidenced by the fact that since hostilities 
ceased, fur farmers in the United States and Canada have lost no time 
in assuming their prewar pace in this phase of the business. As a 
matter of fact, the desire to conduct live fox shows has perceptibly 
increased. Upwards of 3,000 animals were placed on show tables this 
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year in various cities throughout the United States. Tremendous 
benefits from an educational standpoint are derived from holding 
such shows. Fur farmers connected with organizing and managing 
live fur animal shows are wondering how far this interest will go. 

Prior to and during World War II, American and Canadian fox 
farmers have made great progress in breeding mutation foxes. By 
concentrating their efforts largely on the production of mutation 
foxes, they have, however, to a considerable degree, sacrificed the 
development of the silver fox. As a result there seems to be a dearth 
of full silver foxes of excellent quality. 

It is true that the luxurious platinum fox and mutations sueh as 
the white face, white marked, and others are holding the attention of 
the fur trade and bringing the highest prices. These furs are evidence 
of the skill developed in recent years by the breeders. 

Furriers and breeders should realize, however, that good specimens 
of full silver foxes are exceptionally valuable in producing full silver 
as well as mutation foxes. They should consider also that there are 
many women in the United States as well as abroad who will prefer to 
purchase a silver fox garment or neckpiece. 

The greatest and most important event to date in fur farming and 
fur-trade history was the recent offerings bf mutation mink furs. 
Some 47,000 skins valued at $3,000,000 were sold in New York recent­
ly. This splendid collection of beautiful furs attracted buyers from 
all parts of the United States, Canada, London, Australia, and South 
America. Even though the fur trade had been proceeding cautiously 
in purchasing all other kinds of furs, they did not hesitate in buying 
these exquisite peltries and paying very substantial prices for them. 

The Silverblu mink was tremendously popular and the favorite 
with a limited number of furriers who could afford to handle this 
commodity. The top price paid for a single skin was $190, and the 
average for the whole collection (18,656 skins) was $91.83 per skin. 
It is encouraging to breeders of Silverblu mink that the market value 
of the finest pel1;s was maintained even though the quantity offered was 
double that of last season (1944-45). 

The Royal Koh-I-Nur collection did not do so well. Only part of the 
offering (12,675 skins) was sold and the top price per pelt was $56, 
with the average at $36.66. 

The Royal Pastel mink sold in Seattle recently is a relatively new 
mutation, and it is the first time a quantity of these furs (2,500) were 
offered for sale. The top price paid for the be.st skins was $172 and 
the average for the entire collection was $115.67. The fur farmers pro-
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ducing this type of mutation claim that they will have from four to 
five thousand furs to sell next season. 

The mutation mink furs offered at these various sales were the 
result of many years' work of a small group of breeders whose sole 
ambition was to produce a new and glamorous fur acceptable to the 
fur world. Over these years they invested a great deal of time and 
money. Undoubtedly they experienced numerous disappointments and 
setbacks, and although they sold some breeding stock at high prices, 
this was the second time they were able to produce a sufficient number 
of pelts to demonstrate to the fur trade their confidence in this beauti­
ful new fur. 

Tha:t fur farming is a profitable business when conscientiously and 
intelligently managed has been· proved beyond doubt by a large num­
ber of fox farmers who have been breeding these animals for twenty 
years or more. Numerous young men from both farm and city who 
have worked on fur farms for experience later purchased pairs of 
silver foxes and minks and started in business. They knew how to 
pick good breeding animals and carefully searched until they found 
them. They were successful in producing and raising the offspring to 
maturity. Within a few years they were able to sell a sufficient num­
ber of breeding animals and pelts at a price that returned the original 
investment, paid their keep and that of the foxes, and left them with 
a good bank balance. When the time was right, they traded with a 
neighbor fur farmer for new breeding stock, and in that way in­
creased the quality of the fur . produced without the expenditure 
of any funds. Such persons who have started in a modest way anq 
have been successful continue to raise fur animals and like it. Repu­
table companies that haYe dealt fairly with the stockholders have made 
money in the fur-farming business. Some of them have paid out 
thousands of dollars to the shareholders and at the same time have 
increased the breeding stock and �anch equipment. In many instances 
such expansion was effected without any enlargement of share capital. 

Compared with these outstanding successes, the individual fox 
farmer might be considered more or less exceptional so far as breeding 
results are concerned. As a general rule, however, a greater number 
of foxes are produced and raised on the small ranches. 

It can hardly be doubted that fur farming has become a permanent 
part of our agriculture. It has met with relatively more success in 
recent years than most other branches of agriculture, and it promises 
still greater developments in the future. 

Fur farming fits in well as a sideline to general farming. It also 
provides a winter occupation that brings in additional revenue during 
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the season when both are needed to balance farm operation. The in­
dustry is all the more significant because it does not compete with 
any other kind of farming, and it utilizes land that is of little or no 
value for any other crop. 

This is the time for fox farmers to study intelligently the economic 
conditions of this country. Under the present situation, it seems 
illogical to expect the fur trade to absorb such large quantities of furs 
as they did during the past few years when everything was booming. 
This is µot only true of silver foxes and mink but many North 
American furs as well. The manner in which the promotion of sales 
was handled and the attitude of the buyers during the last two months 
is evidence of forced selling. 

A comparison of business trends over a long period of. years 
definitely illustrates that when the steel and automobile business are 
on the up and up - so is the fur business. Naturally when strikes 
occur, millions become unemployed and the country is experiencing 
an economic crisis, this turn of events will seriously affect the fur 
business. 

Many fur tradesmen foresaw these conditions and curtailed their 
operations and like many others in business are now awaiting the 
outcome of the most highly-organized mass strike that American in­
dustry has ever experienced. 

During this critical period, the fur trade has been buying very 
cautiously and seeking lower prices. Fur buyers and fur farmers on 
the other hand, have been pouring their furs into the markets. Good 
prices were obtained in December when very few fresh skins were on 
the market, but in January and February be,cause of the industrial 
situation, prices began to decline. 

It is unwise to force on the fur market enormous quantities of 
farm-raised furs and wild furs also, at a time when business conditions 
do not warrant increased purchasing on the part of fur tradesmen. 
Under such a situation, it is not surprising that ranch-raised mink 
and fox furs have declined during Janua1y and February. Unless 
the strike situation is settled promptly and satisfactorily, these prices 
may go lower. No one knows what the outcome of the present indus­
trial and economic situation will be, so it behooves the fur farmer to 
follow the situation carefully and move cautiously. 
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In view of Seth Gordon's prophecy that you were to hear a '' Lowell 
Thomas'' summary of this Conference, I must confess at once that in 
a limited time I cannot review even the outstanding facts presented in 
thirty hours of papers and discussion. You will have to read them in 
the Transactions. I shall try only to give you one man's idea of some 
important trends in these Conferences, every one of which I have 
attended, the manner in which the present Conference relates itself to 
these trends, and some questions that are likely to arise in the light 
of what has transpired. In this I have followed Dr. Graham's initial 
suggestion. 

I have attended as many sessions as one man could attend. In addi­
tion, I should like to express my appreciation of the assistance ren­
dered by Miss Quee, Mr. Guthermuth, Dr. Graham, and most of the 
section chairmen. They sent me advance abstracts or typescripts of 
41 papers - two thirds of those scheduled - and they and others 
have given me their views of important developments here. This h'as 
helped greatly, though of course I assume full responsibility for what 
I may say. If occasionally I name speakers, this is not to say that 
others could not equally well have been named. 

Let me now proceed to a brief discussion of six trends which seem 
worthy of special note : 

1. Values - At the First North American Wildlife Conference, in
1936, we told one another at some length that we ought to interest 
ourselves in wildlife conservation, and why. Since then, naturally 
enough, we have said little about this except to point out concrete 
values relating to business (the subject of an entire session this year) 
and other special phases of the subject. 

If our reticence about wildlife values means that we take them for 
granted, well and good. However, if it means that we think the public 
takes. them for granted, we should guess again; and if any of us 
thinks of wildlife only ( or even primarily) in terms of dollars and 
cents, then a warning is .in order. It is high time for somebody to 
stand before Congress, the Army Engineers, the Bureau of Reclama­
tion, and any other agency which seems prone to emphasize cash 
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values, reminding them that in wildlife conservation these are almost 
always the lesser values. However "big business" wildlife may fur­
nish, however many dollars per acre it may be worth, its greatest 
values are intangible. As well try to set a dollar value on a symphony 
orchestra, a school, or one's health. I am not yet convinced that our 
representatives in Washington or -elsewhere are capable of thinking 
only in monetary terms; I am convinced that our argument will be 
weak indeed as long as it is couched only in these terms. 

2. Education - The aim of education is to establish values in the
human mind. If the public comes to accept them, then sooner or later 
- slow-moving and long-suffering though it is - it will get them,
and in the process it will cast out those public servants who have not
provided them.

We have been going at the matter: of conservation education, ear­
nestly but in many fashions, for something approaching a generation. 
Only now are we really beginning to square away. Ten years a�o, I 
think, we were a good deal more confident that we knew the techniques 
and the answers than we are today. One impression which I re­
ceived from the panel on education at this Conference was that we 
are becoming more realistic and less visionary. 

Sociologists often point out that ordinarily it takes about 40 years 
(two generations) for the American people to change a basic habit or 
idea. If our educators - schoolmen and others - are to need 40 years 
more to establish the conservation viewpoint in American thinking, 
I fear that it will be too late. Yet I have seen in the past 10 years 
many signs that the educative process, like the upswing of a deer 
herd, follows a sigmoid curve; we are still in the stage of slow rise, but 
if we now realize the basic issues, as I believe we are coming to, 
progress will be more rapid. I am not referring, of course, to those 
violent surges of public opinion which a year later may go just as 
violently in the opposite direction. I am talking about a new view of 
the world, soberly arrived at and permanently established. Under 
modern conditions, this can be brought about more rapidly than was 
once possible. The Conference is clearly aware that this new viewpoint 
will not be established merely by setting up isolated courses in the 
schools by legislative fiat. There is much more to the problem. 

It must be remembered that our subject involves relationships, 
always difficult for the average human mind to understand. We are 
dealing with a commodity about which many citizens already think 
they know a great deal; hence the public does not pay wildlife men 
the respect which it pays to the technicians in dam-building, internal 
medicine, or nuclear physics. Our greatest audience is made up of 
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unschooled persons. Finally, education deals with what has been called 
the most supremely inflexible thing in the world: the human mind, 
fettered by localism, tradition, impatience, attraction to big spec­
tacles, reluctance to speak or accept plain truth, and the stubborn 
worship of "face." 

Thus it is well that education has received incr�asing attention on 
these programs. It is our most urgent activity; it cannot be emphasized 
enough; and it has not been said often enough that the problem 
facing the non-school educators is- far greater than that facing the 
schoolmen. We are a long way from having presented adequately 
even what we already know. Conservation in the schools presents a 

· challenge, but there is an even greater challenge to the outdoor
writers, radio speakers, extension s.pecialists, and writers of bulletins
which laymen are supposed to read.

3. Performance - Wildlife management on this continent is con­
ducted by the public anp. its agencies. Neither can do the job alone. 
Apart from financial support, how are. these agencies implemented? 

One of the most important developments in the Conferences relates 
to this matter: Wildlife workers are getting their roots into the soil. 

· In 1936, only one paper had much to say about the basic relationship
of land and wildlife; in '1944, the Gabrielson-Wickard-Albrecht trio
and seven other speakers gave it the spotlight and- it has remained
prominent during the present Conference. It has received more at­
tention, while artificial propagation has received less. Significantly, at
this Conference no fewer than three speakers, while admitting the

· legitimate place of artificial restocking in the wildlife scheme, warned
against "indiscriminate" restocking; there was no such warning 10
years ago.

It is noteworthy, too, that we are thinking more about habitat-im­
provement, not in terms of the tin-cup approach, where wildlife in­
terests beg for whatever scraps of land the other agencies do not want,
but in terms of legitimate multiple use of land. I haven't heard Aldo
Leopold's phrase "biotic view of land" used at this Conference, but
its essential features have certainly been talked about, and this is
what matters.

In the technical papers- of this Conference, as of earlier ones, there
have been examples of unclear objectives, wishful thinking, hit-or-miss
conclusions, and unwarranted extrapolations. Nevertheless, even
though the war has delayed completion of some of our best technical
work, I think one can see a trend toward better-controlled, more ob­
jective, and more competent studies, many of them of a pretty basic
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and analytical sort, like those reported by Einarsen, Hawkins and 
Bellrose, Hochbaum, and Nestler at this Conference. 

We are better equipped as a result of this calibre of work. Our 
· technical men are obligated to make their work reputable in the

world of science as well as in the world of sport. Moreover, basic re­
search, even when its results are not immediately usable, builds for a
future in which it will surely be needed. Industry realizes this;
along with its research of immediate practical utility, it is today con­
ducting basic, often "impractical;" research on an unprecedented
scale. The federal government is coming to realize it, as bills now
before Congress testify. The universities have always realized it. In
the wildlife field, as a matter of ordinary foresight, we cannot afford
to overlook the need for endeavors that aim at some goal more dis­
tant than trouble-shooting.

Another point which relates to performance: We have talked
freely about technically-trained men; yet I wonder if even now this
phrase means the same to everyone. It probably needs clarifying; not
even the colleges and universities seem sure of their place in the pro­
gram of training and research.

One of the most important trends among wi1n1ife agencies, well
exemplified by what has transpired at this Conference. is toward
teamwork. Mr. Stephens has pointed out that in our multiplicity of
organizations concerted action often fails to appear. Also a!l'encies,
being humanly inspired, sometimes work at cross purposes. For all
that, I think that the current exchange of brickbats by the Fish and
Wildlife Service and Ducks Unlimited, is a symptom of good health.
Disregarding the merits of the opposing views. when such disagree­
ments exist they should be discussE'd in public. When all seems to be
sweetness and light in a field as full of controversial issues as ours is,
the reason is either dictatorship or apathy - and I don't know which
is worse. I hove that each future Conference will be enlivened bv at
least one good dispute, with candor arid objectivity on both sides.
There is plenty of raw material.

Yet in spite of such episodes - perhaps in part because of them -
teamwork seems to be increasing. When the Atlantic States form a
Marine Fisheries Commission; when the states up and down the
Mississippi River operate together on the Father of Waters: when
Lyle Watts talks about clearings, Dr. Gahrielson and Seth Gordon
about soils, Dr. Hugh Bennett about wildlife. Leonard HaU about
multiple use and the primacy of rPsearch - who can fail to see clear
evidence of increasing teamwork 7 The only question is : Are we getting
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the habit rapidly enough T The great obstacle to teamwork is that it 
submerges the ego - and the ego can be very buoyant. 

Here is another aspect of the question: I was somewhat ·disturbed 
on learning of Congre_ssman Robertson's remark to the effect that 
some members of Congress found difficulty in justifying the assign­
ment of Pittman-Robertson funds to the states. I am reminded of 
H. G. Wells's remark in his Outline of History "-it is the univer­
sal weakn-ess of mankind that what we are given to administer we 
preselitly imagine we own.'' This sort of attitude, to which not only 
Mr. Robertson but several other speakers at this Conference have 
alluded, smacks too much of "we, the administrators" or "we, the 
government'' and '' you, the people,'' as though some public servants 
thought they were doing favors to the people by helping to maintain 
the people's natural resources with the people's money. I have never 
seen this attitude in the dealings of any official wildlife agency, but 
it does appear here and there in other quarters. The success of wild­
life conservation is· particularly and intimately dependent upon ad­
ministrative attitudes - both as between us anq. the public and as 
between us and other administrators. 

Teamwork can also be international, a fact which has become in­
creasingly apparent at these Conferences. For the time being, about 
all we can do is appraise wildlife situations on other continents. At 
this Conference we have heard about Micronesia from Lt. Baker, about 
France and North Africa from M. Blanc, about South Africa from 
Dr. Hugh Bennett, and about Central and South America from Mr. 
Vogt. In former years the only glances beyond our continent that I 
can recall have been Dr. T. Gilbert Pearson's occasional accounts of 
the activities of the International Committee for Bird Protection. 
This greater attention to other areas is both desirable and inevitable .• 
If the civilized world survives at all it will be under a new interna­
tionalism, and wildlife interests cannot afford to lag behind. I hope 
that the next decade will see not only more international exchange 
of personnel and ideas, but also, following the example of many 
groups before the war, the convening of the First World Conserva­
tion Congress. 

Meanwhile, one has only to attend the Wildlife Conferences to 
know that wildlife men still regard themselves as custodians, not 
proprietors; that their technology is growing in quantity and quality 
( even though the public doesn't know it yet) ; that teamwork, still 
too uncommon, is less the exception than it used to be; and that, to 
paraphrase Dr. Gabrielson's remark, we are only now beginning to 
realize the power from a head of pressure built up during the past 10 
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years. As Mr. Heydecker pointed out, progress is made by a series of 
small advances; gradually the cumulative effect becomes tremendous. 

4. Self-Appraisal-In both the general and technical sessions we
have become increasingly critical of our own procedures, as well as 
more realistic in appraising their success. As I have already remarked, 
it appears to me that we are much less confident of knowing all the 
answers than we were 10 years ago. Then, it was common to hear the 
remark that at these Conferences we spend our time telling one 
another how important we are; in the words of the Bandar Log, "We 
all say so, so it must be true.'' Of course, we have never been partic­
ularly backward in finding fault with others-sportsmen, farmers, 
legislators, schoolmen, the ultraconservative p,ublic, or whatever 
group happened to be the bete noire of the moment - but now we are 
properly looking to the beams in our own eyes as well. 

In 1943, for example, we actually held a session entitled, "Mistakes 
Made in Wildlife Management.'' In it we threw bricks at ourselves; 
some of them were of the stage variety, but some were not. The net 
effect of open criticism, just as in the controversy referred to above, is 
almost always good; and especially does self-criticism deprive un­
friendly critics of their ammunition. 

No one can say that this Conference has not had its share of self­
appraisal - from Mr. Stephens, Dr. Gabrielson, Mr. Hall, Mr. Gordon, 
and several others. I take it to be a sign that we are coming of age -
less fearful of exposing weaknesses than we used to be. We can now 
hear Mr. Hochbaum say that after 10 years we are still only on the 
threshold of waterfowl management, knowing that it is so, yet not 
fearing to have someone say it publicly .. Such candor is the mark of 
mature thinking and can only strengthen our position in the public 
esteem. 

5. Raising the Sights - There is doubt that we are raising our
sights geographically, biologically, and socially. We are talking about 
the rest of the world. We are discussing species, ecological situations, 
and techniques· that we neither knew nor cared about 10 years ago. 
Most significant of all, I think we are coming to grips with the prob­
lems presented by the human mind and the society which it has devel­
oped. If there are broad subjects that we have neglected somewhat, I 
should say that they are the fur bearers, the marine and other food 
fishes, the nongame species, education (particularly nonschool educa­
tion), and wildlife management as a private enterprise. 

A comment on the last is in order. It is time for someone to present 
the idea of financial profit from the sale of private lands that. have 
been improved by wildlife technicians. If this idea is accepted by 
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large landholders and mortgagors, like the insurance companies and 
metropolitan banks, the smaller landholders will fall in line. The 
results will be incalculably far-reaching. 

Returning to the scope of this Conference, I still look forward to 
the day when we shall hear men discuss the management of songbirds, 
wildflowers, and the biota of a city, a tropical rainforest, or the eroded 
wastelands of China. We are headed in that direction. The day will 
come when some wildlife matters are administered even more inter­
nationally than by treaty. We shall not play our part if we concern 
ourselves only with sport, and only with North America. 

Wildlife management is broader and richer than it was when these 
Conferences began to be called Wildlife Conferences instead of Game 
Conferences. Ten years hence, even without great industrial backing, 
it will be broader still. Unless we· lose our sense of honest humility, 
unless we keep our research static and our education fragmentary, 
there is no doubt in my mind that the advances of the next two 
decades will far outstrip those of the past half-century. 

6. Questions - I am proud to be able to express such opinions to
you concerning a record of accomplishment. Yet the announced 
theme of this Conference was '' Wildlife in a Changing World.'' 
Excepting about six, the sixty papers presented at this Conference 
have noted changes only by inference if at all, though I am sure much 
more was in the minds of the speakers. Perhaps it is appropriate in 
closing to record a few questions that have been stated or suggested 
and that are certain to arise. 

Hunting and fishing pressures will increase at once; in the next few 
decades this country alone will have a population of 160,000,000 or 
170,000,000 - more industrialized, more urbanized, and provided 
with better transportation, better weapons, more leisure, greater in­
terest in the outdoorS', and perhaps more money. Our land continues 
to deteriorate; yet we shall need always more products of land. 

Question 1: In the face of all this, can our lands and waters continue 
to support free, extensive hunting and fishing? Mr. Gordon has said 
that the. principle of public ownership of wildlife must be per­
petuated; so we all £eel, but is this possible 1 

Question 2: Shall the sportsmen continue to pay the bill T If they 
do, will they one day reach the point of diminishing returns, with the 
resulting effect on our operating budget? Or shall all those who bene­
fit from the wildlife program share in its support (incidentally, taking 
· some of the wildlife news off the sports pages) Y

Question 3: Is this country moving toward a federally- dominated
economy, responsive primarily to single-purpose pressure groups Y
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If so, what will this type of ''public'' representation do to the devel­
opment of multiple values for all people, all lands, and all waters? 

Question 4: What will be the effects of regional authorities upon 
wildlife, public ownership, and state administration Y 

Question 5: Will the next century see any wildernesses or virgin 
streams in North America T 

Question 6 : Among wildlife agencies, are we to expect a Babel of 
tongues and cross purposes, or one voice and teamwork concerned only 
with the problems of the moment, or foresight as well T 

Question 7: Will administration and management keep pace with 
research and can all three together keep ahead, but not too far 
ahead, of public participation T 

Question 8: Is the present trend away from the spoils system in 
state wildlife administrations merely a temporary result of public 
dissatisfaction, or is it the setting in of a strong tide 1 If it is the 
latter, how shall state populations that have been wrongly taught for 
40 years ·1earn to cast their lessons aside and readjust their thinking? 

Question 9 : Shall we be able to establish wildlife values, as part 
of the larger philosophy of c�mservation, in the public mind before it 
is too late T 

Question 10: Shall we be able to extend our own personnel, money, 
thinking, and action to meet those in other countries and on other 
continents, in the new internationalism without which the world may 
one day revert to wildlife T 
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