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marsh hawks, which were common on the study tract, indicated that 
these harriers were not serious enemies of pheasants. 

Productivity was defined by Leopold (1933) as "the rate at which 
mature breeding stock produces other mature stock.'' The population 
of the pheasant study area in the fall of 1939 was about 850 birds. 
The breeding population consisted of 204 pheasants. The actual pro
ductivity of the 1,675-acre study tract in 1939, therefore, was 646 
birds, or about 317 per cent. 

The population of the study area in the fall of 1939 was 100 birds 
less than in the fall of 1938 ( Table 2). Other regions censused by the 
roadside-count method (Randall and Bennett, 1939) indicated that 
this reduction in pheasant density was not limited to the study area. 

Observations in the nesting season indicated that the exceptionally 
dry weather during June, 1939, was primarily responsible for the 
reduction in the pheasant population. Because of the dry weather, 
most of the hay was cut in June. Only 27.2 per cent of the study 
area's hayfield nests were successful ( Table 10), whereas Leopold 
(1937) reported the hatching of 41 per cent of the hayfield nests ex
amined by him. Half of the study area nests were in hayfields, and 
an increase of 15 per cent in successful hayfield nests would have re
turned the population of the study tract to its 1938 level. Many nests 
in hay were destroyed within a few days of hatching. The nesting 
study indicated that had all the mowing on the study area been de
ferred for one week, the number of successful nests would have been 
increased by 20 per cent. Ideal late June weather-from the stand
point of the pheasant-would probably consist of light showers and 
threatening weather, sufficient to postpone mowing but unharmful to 
young pheasants. 

SUMMARY 

The pheasant population of the 1,675-acre study tract in the fall of 
1938 was 950 birds, or 1 bird to 1.8 acres. Hunting and associated 
losses reduced the population to 300 pheasants in early December. 

Although the approach of the breeding season in late March appar
ently increased the vulnerability of the pheasants to predation, winter 
mortality was low. The study-area population dropped to 204 birds 
before spring. Many pheasants left the area during the winter when 
hand-picked standing cornfields were destroyed. The availability of 
standing cornfields and the winter carrying capacity of a Pennsylvania 
area for pheasants seemed to be closely correlated. 

A breeding population of about 1 bird to 8 acres and a sex ratio 
of 1 cock to 7 hens occurred on the study area. In spite of the un
balanced sex ratio, 94.1 per cent of the eggs were fertile. 

During this study 310 nests were under observation. The nestin� 
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season extended from April through August, reaching its peak in May 
and June. About half of the nests on the study area were in hayfields. 
Other important nesting cover included wheat, roadsides, and waste
land. 

In many hayfields a density of 1 nest to an acre was observed. The 
maximum density recorded was on a measured acre where ten nests 
were simultaneously occupied. When the density of nests approached 
or exceeded 1 to an acre, there seemed to be no tendency to seek a 
peripheral zone. The grouping of nests in certain parts of a field was 
often dependent upon the location of crowing areas. 

The number of eggs in a clutch decreased as the season advanced. 
This indicated that wildlife managers should encourage farming prac
tices that would enable the first clutch to succeed. 

On t_he study area 25.4 per cent of the nests were successful. Nest 
mortality was large in all the important nesting covers, and no ''best'' 
type for nesting was discovered. Mowing was the most serious cause 
of nest destruction, accounting for 49.8 per cent of the nesting losses. 
Predators were responsible for 30.7 per cent of the nest failures. 
Skunks and crows were the most serious nest-destroying species. 

Through renesting efforts, between 52 and 55 per cent of the hens on 
the study area raised broods. Juvenile mortality was comparatively 
low, as only 12.4 per cent of the hatch failed to reach maturity. 

The population of the study area in the fall of 1939 was about 850 
birds. This was an increase of 317 per cent from the breeding popu
lation, but it represented a reduction of 100 birds from the population 
in the fall of 1938. This decline in population was general throughout 
the pheasant range. The early summer drouth was believed respon
sible, as the mowing was done unusually early. The haying operations 
destroyed many nests that were within a few days of hatching. Delay 
of the mowing for one week on the entire study area would have 
increased the number of successful nests by 20 per cent. 
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COTTONTAlL NESTING-STUDY IN PENNSYLVANIA1 

JOHN D. BEULE 

Pennsylvania Cooperative Wildlife Research Unit 

Although management of cottontail rabbits ( Sylvilagus spp.) has 
advanced rapidly in recent years, the fundamental reproductive 
and nesting activities of these animals have to a great extent remained 
obscure. The difficulty with which cottontail nests have been found 
has generally limited previous studies to nests found accidentally. A 
study of the nesting habits and juvenile mortality of cottontails has 
been carried on by the writer as part of a management investigation of 
these animals in Pennsylvania since July 1, 1938. This paper is a 
preliminary report on the nesting habits of the Mearns cottontail 
(Sylvilagus floridanus rnearnsi). All specimens collected and exam
ined were identified as Sylvilagus floridanus rnearnsi, but it is possible 
that some of the nests and young were those of S. f. rnallurus and S. 
transitional is. 

The study was carried on in Centre and Lehigh Counties, Pennsyl-
1Paper No. 13 from the Pennsylvania Cooperative Wildlife Research Unit. The Penn· 

sylvania State College and the Pennsylvania Game Commission, cooperating with the U. S.
Bureau of Biological Survey. 
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vania, under the direction of Dr. Logan J. Bennett, Biologist, U. S. 
Bureau of Biological Survey, and Dr. P. F. English, Associate Profes
sor of ·wildlife Management, Department of Zoology and Entomology, 
The Pennsylvania State College. Pierce E. Randall, Russell T. Nor
ris, Tracy l\L Kuhn, and Allan T. Studholme, graduate assistants at 
The Pennsylvania State College, helped materially in locating nests 
for study. 

From April 1, 1939, to September 15, 1939, twenty-five active nests 
and sixty-six old nests were found by systematic search. This method, 
however, was of little value until indicators that revealed the presence 
of the well concealed nests were discovered. After a number of active 
nests had been observed, the arrangement of dried grasses covering 
the nests became a useful indicator. Portions of the excavated dirt 
and the fur lining were sometimes visible and were clues to the pres
ence of nests. Cottontails dug many nesting cavities that were never 
used as nests. The investigation revealed an approximate 1 to 1 ratio 
between these cavities and the completed nests. · Eighty per cent of the 
eighty-six unused nesting cavities examined contained materials for 
the outer grass lining, but none contained the fur lining. 

The first active nest was found on April 6, 1939, and nesting activi
ties continued through September 14, 1939, when a litter left the last 
occupied nest. Trippensee (1936) and Allen (1938) reported preg
nant females in January and February, respectively, in southern 
Michigan. Similar early records may be expected for Pennsylvania. 

The importance of the nesting period before April 1 is not known, 
as field work began on that date. Young cottontails, however, were 
seen in March, 1939. Nesting activities were under way in Pennsyl
vania on the 1st of April, and the peak of nesting activities was 
reached late in May and early in June. From May through Septem
ber the number of nests found was progressively smaller when figured 
by months (Table 1). During August few nesting data were obtained 
because the writer was absent from the study areas. A number of 
young cottontails that were caught in box traps during September 
showed that nesting activities continued throughout August. 

When choosing a nesting site, cottontails often left their favorite 
haunts of dense shrubs for the adjoining open meadows and fields. 

Month 

TABLE 1. NESTS AND LITTER COUNTS OBTAINED BY MONTHS 

Nests 
found 

Litters Average 
examined in litter 

April ....................................................... 2 2 6.0 
May .......................................................... 44 8 6.1 
June ....................................................... 22 8 5.8 
July .......................................................... 17 4 4.5 
August .................................................... 2 2 3.5 

Septern ber ............ .............................. ...... 4 2 4. 5 
---,T;;;-o-,-ta--.1-s -.-... -... -.. -... -... -.. -... -... -.. -... -... -.. -... -... -.. -... -.. ----,-91c-----�2�6-�Average 5.42 
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Figure 1. Diagram of section of typical cottontail nest. 

Perhaps the nests were placed where mammalian predators would be 
least apt to travel. The study thus far has not revealed any avian 
predator as a destroyer of cottontail nests. The location of nests with 
reference to cover types is presented in Table 2. 

The nest of the cottontail was arranged in a cavity in the ground, 
pr�sumably dug by the female in most cases. An outer lining of vege
tation and an inner lining of fur were placed in the shallow hole. 
Nesting cavities were surprisingly uniform in size and shape although 
several exceptions were observed. The nest shown in Figure 1 was 
drawn from the average measurements of forty-nine nests. That no 
incomplete nesting cavities were found indicated that they were dug 
in a single operation. 

In April and May ( when green vegetation was not available) dried 
leaves, mosses, fine roots, and straw were used for the outer grass 
lining. Later in the season bluegrass and timothy were most commonly 
used for the outer lining although nests located in barley, oats, and 
wheat:fields contained the basal leaves of those plants. With the excep
tion of early nests, the materials for the grass lining were cut when 
green and were loosely placed in the cavity, where they dried in a few 
days. The nest was left in this condition from four to fourteen days, 
after which the grass lining was rearranged and fur from the abdomen 
of the female was added. The young were born shortly after the fur 
was placed in the nest. After the birth of the young, more fur was 
added to the lining and arranged to surround them. Green vegetation 
was then cut and put over the conspicuous fur lining and excavated 
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TABLE 2. LOCATION OF COTTONTAIL NESTS 

Location of nests Number of nests 

Wastelands .................................................................................................... 32 
Alfalfa ............................................................................................................ 13 
Orchards ........................................................................................................ 8 
Hayfields ( containing timothy).................................................................... 7 
Barleyflelds .................................................. .................................................. 5 
Wheatfields ................. .............. .......... ...................... .................. ......... .......... 5 
Oatfields ........................................................................................................ 4 
Red clover ..... ... .......... ....... ....... .......... ... .... ........... ............... ..... ....... ............. 4 
Roadsides ...................... ............ .................. ............ ...... ......... .... ............. ...... 3 
Woods (mixed oak and pine)...................................................................... 3 
Pastures ........................................................................................................ 3 
Strawberry patch .......................................................................................... 1 
Pine plantation ............................................................................................ 1 
Scrub oak ...................................................................................................... 1 
Manure pile .............. ........ .... .. ..... ... .............................................................. 1 

Total ...................................................................................................... 91 

dirt. Two nesting cavities were dug six and seventeen days, respec
tively, before the birth of the young. 

Twenty-five litters of nestling cottontails were examined during this 
study, and one litter count was obtained from a pregnant rabbit that 
had been hit by a car. Seton (1929) gave the number of young to a 
litter as four to six or seven and very rarely as many as eight or as few 
as three. In Pennsylvania the number in a litter ranged from three to 
eight and averaged 5.42 for the twenty-six litters examined. Large 
litters of six to eight were frequently found during the early nesting 
months, but litters found after July 15, 1939, were comparatively 
smaller and ranged from three to five ( Table 1). Dalke ( 1937) found 
a larger number of embryos to the female during the early breeding 
months in Connecticut, but a table compiled by Trippensee (1936) 
showed no appreciable difference in the number to a litter throughout 
the entire breeding season in Michigan. 

On one of the experimental areas a half-grown cottontail was caught 
and tagged in August, 1938. On ,June 28, 1939, this rabbit was caught 
again. The condition of the genitals and the secondary sex charac
teristics showed that she had given birth to young about the first week 
in June. This was considered the animal's first litter, for Trippensee 
(1934) determined the breeding age of cottontails to be about forty 
weeks. This cottontail was again trapped in July, August, September, 
and October and revealed no further nesting activities; she therefore 
had only one litter in her first breeding year. 

Fifty young cottontails, trapped repeatedly throughout the summer 
and early fall, gave no indication of breeding during the first year. 

Ordinarily the female returned to the nest only to feed the young, 
although she spent much time in a nearby form. Feeding hours were 
determined by the use of an apparatus that stopped an alarm clock at 
each visit of the female to the nest. One feeding period was determined 
to be about dusk, and a second was indicated to be about dawn. At 
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the conclusion of each visit the female rearranged the nest and often 
added more fur and grasses to conceal the nest. 

Trippensee ( 1934) cited examples of female cottontails responding 
to the squeals of the young and offering protection when the latter 
were in danger. Once while nestling cottontails were being tagged, a 
squeal from one of the young caused the female to come within 3 yards 
of the writer, who was standing over the nest. She departed, however, 
when the observer moved. 

No tendencies toward desertion were recorded, although the young· 
of many nests ,vere handled daily. On one occasion there were indi
cations that the female had moved her young to another site after the 
writer had made initial observations. 

Mammalian predators, insect larvae, and man were responsible for 
the destruction of nine of the twenty-five active nests under observa
tion. In one locality skunks (Mephitis nigra) destroyed three nests 
and were partly responsible for the destruction of a fourth ( Table 3). 

TABLE 3. CAUSES OF NESTLING MORTALITY 

Number of 
Mortality factor nests destroyed 

Skunks ......................................................................................... ................ 3 
Man ................................................................................................................ 3 
Wohlfahrtia vigil .......................................................................................... 2 
Skunk and W. vigil...................................................................................... 1 
Weasel ................................................................................................ ........... 1 
Mice or shrews................................................................................................ 1 

Total ................................ ..................................................................... 1 11 

These mammals, however, in other localities did not disturb nests; ap
parently skunks had to learn to search for nests before they became a 
menace. Nestling mortality attributable to skunks was difficult to 
determine when an entire litter was eaten at one time. Fortunately a 
few nests containing large litters were destroyed and the remains of 
several of the young were left at the nest. The predator was then 
caught in a steel trap the following night, when it returned for the 
remaining young. 

The larvae of the flesh fly ( W ohlf ahrtia vig1·z) caused myiasis in 
nestling cottontails and resulted in the destruction of two nests. The 
nestlings of a third litter were infested but were taken by a skunk. 
Larval specimens from the young of all infested litters were identified 
by Dr. J. E. Shillinger, Division of Wildlife Research, U. S. Bureau 
of Biological Survey, and Dr. Charles T. Green, U. S. National Mu
seum, Washington, D. C. Johannsen (1926) reported taking Wohl
fahrtia larvae from young cottontails that were reared under semi
natural conditions at Ithaca, New York. Kingscote (1935), working 
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in Ontario, Canada, found a similar infestation in 149 mink, 20 dogs, 
4 cats, 4 ferrets, 2 rabbits, and 1 fox. 

The manner in which nestling cottontails were thus parasitized is 
unknown. Under experimental conditions the larvae ( which are born 
alive) were deposited on the host by the female fly. They immediately 
entered the body of the host and reached maximum larval development 
in four to nine days (Ford, 1936). Nestling cottontails of all infested 
litters died just as their eyes were beginning to open, showing that all 
litters were parasitized at the same time in their development. The 
presence of second- and third-instar laryae in dead and dying cotton
tails indicated that the young were probably infested at birth. It is 
doubtful that the female flies could have entered the matted fur lining 
to larviposit on the nestlings. W ohlfahrtia laryae entered the nest
lings from any part of the body, but the abdominal and anal areas 
were especially vulnerable (Figure 2). 

In Ontario, vVohlfahrtias were associated with railroad tracks and 
water. The association with railroad tracks has been explained in the 
laboratory by the insects' attraction to heat. In nature the warmth 
of the tracks after sundown attracted these insects. Exposed rocks or 
metal buildings were also suggested as possible attractors of Wohl
fahrtias. The association with water is yet unexplained (Ford, 1932, 
1936). The Ontario investigations also revealed that ·W ohlfahrtia 
vigil-unlike most of the related flesh-flies-were flower feeders. These 
insects were noted feeding on wild carrot ( Daucus ca rota) , wild cara
way (Carum carvi), white sweet clover (Melilotus alba), goldenrod 
( Solidago juncea), and milkweed ( Asclepias sp.). 

All infested nests were found on or bordering a rocky experimental 
area in Centre County, Pennsylvania. ,vith the exception of wild 
caraway, the plants listed above were abundant in this region. Nu
merous exposed rocks on the area may also have influenced the presence 
and abundance of W ohlfahrtias. 
- In Ontario these insects were found from the last week in May to
the last week in September. They may, therefore, be a potential mor
tality factor for nestling cottontails throughout the greater portion of
the nesting season. The dates of parasitization in Pennsylvania were
May 31, July 12, and July 22, 1939.

The remaining three nests were destroyed by man. Sportsmen re
moved two litters from supposedly deserted nests, and all the young 
died. The third nest-located in a badminton court-was trampled, 
and the three nestlings were killed. 

In addition to the nests under observation, two examples of nesting 
mortality were reported. Pierce E. Randall found a nest in which 
three of the four young were dead from open wounds on their sfrles
and :6�lil-ks. The fourth nestling was untouched aad alive ou the boi 
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Figure 2. �estling cottontail parasitized by Wohlfahrtia dgil and showing entrance of larvae 
through anal and abdominal regions. 

tom of the nest. Mice or shrews appear to have been the predators. 
0. R. Snyder, of Allentown, Pennsylvania, watched a large weasel
(Jlfustela sp.) carry young rabbits, one by one, from a nest into a den
between two rocks.

Of the twenty-five active nests under observation, sixteen, or 64 per 
cent, were successful. To determine the success or failure of the 
numerous old nests presented a more complex problem. After the 
small pellets of the young had been found at several old nests, they 
were believed to indicate successful nests. An investigation revealed 
that pellets were always present at known successful nests, but no pel
lets were ever found at a nest known to have been destroyed. Nestling 
cottontails do not drop pellets until they have fed upon solid foods. 
Several days prior to their final departure, the young venture short 
distances from the nest to feed, and after this the first pellets are 
dropped. The nesting materials and the peripheries of the nest must 
be s.earched thoroughly if pellets are to be found, and one or two pel
lets.ire enough to indicate the success of a nest. Twenty-two of the 
t4irty-four old nests examined contained pellets of the young cotton-
ti\Hs: tb.is iridicateo. the success of 6;1.7 per cent. . 

.. ' I .... __ -- • • � • , .... , ,,. • ,  - • .... • I �. ; - • # ,  • 
,,.•.• ,_,; • k I ·-- I' 
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SUMMARY 

1. Twenty-five active nests and sixty-six old nests were found by
systematic search from April 1, 1939, to September 15, 1939. Eighty
six nesting cavities that were never completed as nests were also found 
by this method. 

2. Nests were located in a variety of habitats, but the majority were
found in wastelands, alfalfa, orchards, and hayfields. 

3. The peak of nesting activities was recorded late in l\'Iay and
early in June, and progressively fewer nests were found throughout 
the remainder of the nesting season. 

4. Twenty-six litter counts ranged from three to eight young and
averaged 5.42 in a litter. Larger litters were found early in the 
season. 

5. One female, known to be in her first breeding season, had only
one litter for the year. 

6. Ordinarily the female rabbit returned to the nest only to feed
the nestlings. A timing apparatus recorded one feeding period about 
dusk and indicated a second feeding period about dawn. Young rab
bits could call the female in time of danger by squealing. 

7. Skunks, the larvae of the flesh-fly (Wohlfhrtia vigil), and man
destroyed nine of the twenty-five active nests under observation. Re
liable cooperators noted the destruction of one nest by a weasel and 
of another by shrews or mice. 

8. The presence of the pellets of the young in or about the periph
eries of a nest seemed to indicate success for that nest. Twenty-two of 
the thirty-four old nests examined contained pellets and indicated the 
success of 64.7 per cent, as compared with the known success of 64 per 
cent of twenty-five active nests. 
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NESTING COVER USED BY MEARNS COTTONTAIL1 

GEORGE 0. HENDRICKSON 

loua State College 

Mearns cottontail, Sylvilagus floridanus mearnsii (Allen), may 
place its nest in a variety of cover . varying from bare soil without 
plant cover to forested land. Because only fragmentary information 
is available about preferred types of nesting cover and the placement 
of nests in relation to protective and other types of cover, it was con
sidered advisable to investigate the nesting and related cover uses by 
the cottontail in a detailed manner during the spring and summer, 
1939, on three tracts of agricultural land in central and southern Iowa. 

In the course of general observations in our cottontail investigations 
during the past five years April 13 was the earliest date of an observed 
nest, and it contained five young with their eyes open. The latest nest 
was reported from a cultivated raspberry (Rubus) patch September 
17, with four young and their eyes closed. Therefore, it was decided 
to conduct an intensive search for nests on farm lands April 1-
September 1. 

The first tract chosen has an area of about 80 acres, college property. 
About 30 acres are in bearing orchard with chiefly bluegrass (Poa) as 
ground cover, mowed several times each summer, on one-half, and the 
other half is quite bare of plant cover, as it is disced periodically in 
summer. Approximately 10 acres are in small fruit and vegetable 
garden, a new herbaceous garden with relatively little tall cover as 
yet, and a small horse pasture quite closely grazed. The remaining 40 
acres are a central part of the arboretum with several acres of tall and 
low evergreens ( Pinaceae), chiefly massed at the east central side and 
at two corners. Several square plots of 0.5-1 acre of young decidu-0us 
trees such as catalpa (Catalpa), black locust (Robinia) and sycamore 
(Platanus) are at the north and west sides. As yet few trees and 
shrubs have been planted in the inner part of the arboretum. The 
ground cover of the arboretum portion is largely bluegrass and alfalfa 
(Medicago), with some weeds, and kept trimmed under 1 foot during 

1Journal paper �o .. J-732, Iowa Agricultural Experiment Station, Ames, Iowa, Project 
No. 568. In coope ation with the Division of Science, Iowa State College, the American 
Wildlife Institute. the United States Bureau of Biological Survey and the Iowa State Con
servation Commission. 
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most of the summer. A narrow creek, normally with running water, 
enters at the southwest corner and leaves at the northeast corner of 
the 80-acre tract, and a gravelled highway runs north and south mid
way through the tract. Woven wire fence bounds the sides of the road 
nearly all its length, most of the north and west sides of the tract, the 
pasture, and the north side of one-half of the orchard. 

In this investigation the writer was assisted by Cecil Haight, Em
mett Polderboer and Harry Harrison, wildlife management students. 

Watching adult cottontails for some hours yielded no clues as to 
nest locations. Also observers walked through the tract at intervals of 
about 6 feet and looked closely to each side for hair and plant debris, 
the characteristic nest materials, and the small, bare areas of earth 
such as were found in front of nests previously seen in other years. 
The small bare areas, platforms, of soil are excavated from the nest 
burrows and tread down to an elliptical form about 0.5 foot in area. 

Although much time was spent during April in the search no nest 
was found until May, when thirteen nests were found on the 80 acres. 
In those thirteen nests the nesting materials averaged 39 per cent hair 
and 61 per cent plant debris, with a minimum of 2 per cent hair in a 
nest found late in May and a maximum of 75 per cent hair in a nest 
under a vacant beehive early in May. Of the twelve nests in the open, 
ten were in bluegrass or brome grass ( Brom us) estimated to have been 
4-6 inches tall when the nests were used, one in growing sweet clover
( M elilotus) 14 inches tall and one in dead sweet clover 2 feet tall. The
ten nests in shorter cover were an average of 34 feet from the. nearest
protective hazard such as woven wire fence, shrubbery or closely
planted trees, with a minimum of 0.5 foot and a maximum of 125 feet.
The two nests in taller cover were 15 and 38 feet from similar hazards.
Three nests had a total of eleven live young and one nest contained
two dead.

The same 80-acre tract was combed again late in July and in August 
for cottontail nests. Although it is not known whether or not the 
fifteen later nests were used earlier than June or July, at least none of 
the nests is recorded twice. In the fifteen nests the nesting materials 
averaged 38 per cent hair and 62 per cent plaI;Lt qebris, with a mini
mum of 5 per cent in each of five nests and a maximum of 90 per cent 
hair in one. Six nests were in bluegrass or foxtail (Setaria) estimated 
as under 6 inches tall when the nests were in use, and nine were in 
foxtail, cultivated beans ( Phaseolus) or tomatoes ( Lycopersicon) 8-36 
inches tall when in use. The six nests in shorter cover averaged 77 
feet from protective hazards such as woven wire fence, shrubbery, or 
closely planted trees, with a minimum of 12 feet and a maximum of 
205 feet. The nine nests in taller cover were an average of 49 feet 
from hazards such as woven wire fence, tall bean and tomato plants, 
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shrubbery or closely planted trees varying from O to 163 feet. Two 
nests together contained five live young, and three had a total of eight 
dead. 

Early in June the rabbits on the 80 acres were estimated at twenty
two adults and twenty-eight young. In October, fifty-two cottontails 
were found on the same tract. 

A second investigational tract was selected 2.5 miles north of Bloom
field, Davis County, southern Iowa. This 17-acre tract is composed 
partly of about 10 acres of low bluegrass pasture, moderately grazed, 
and with about one-eighth of the area taken up by scattered clumps of 
Indian currant (Symphoricarpos), and partly of about 7 acres of 
eroding clay hillside with a thin stand of weedy Japanese lespedeza 
(Lespedeza) and sweet clover, and a few scattered briar (Rubus) 
patches. A 4-acre cornfield is wedged into the clay hillside which 
comes around the corn to meet the pasture at each side. A narrow 
creek, normally with running water, traverses the length of the pas
ture. The nesting materials in the ten nests of this second tract con
tained an average of 12 per cent hair and 88 per cent plant debris, 
with a minimum of 2 per cent' and"'a maximum of 50 per cent hair. 
Nine nests were in bluegrass, rag�eed (Ambrosia), or poverty grass 
( Aristida) estimated as under 6 inches tall when the nests were in 
use, and one nest was in bluegrass 8 inches tall. The nine nests in 
shorter cover averaged 7 feet fron{a hazard such as woven wire fence, 
briars, or an Indian currant patch, with a minimum of 0.2 foot and a 
maximum of 15 feet. The nest in taller cover was 3 feet from woven 
wire fence. No young were found in the nests. 

The third observational tract is 4 miles west of Corydon, Wayne 
County, and 54 miles west of Bloomfield. On this tract an L-shaped 
field of 8 acres is in timothy ( Phleum) with an occasional patch of red 
clover (Trifolium) mixed in. An Osage orange (Maclura) hedge runs 
along about 40 rods of the west and north sides, and at the east side 
are 20 rods of thicket, mostly wild plum ( Pru nus), and after a break 
another approximately 10 rods of trees and shrubs in a healed gully. 
South of the gully and the timothy field lies the remainder of the 
tract, 13 acres of oat (Avena) stubble. 

On this tract the farmer in April reported three nests with a total 
of eleven living young in a straw pile 40 feet from the Osage orahge 
hedge. In August, eight nests were found in mown timothy and red 
clover estimated to have been 8 inches or more tall when the nests were 
in use, one in oats over 12 inches tall when used, and one in construc
tion in foxtail and timothy 8 inches tall. The nests in growing cover 
averaged 89 feet from fenceline thickets, gully thickets or osage orange 
hedge, varying from 22 to 210 feet. No young were in the nests found 
in August. 
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The populations of cottontails were estimated at 2 an acre on 
both the Bloomfield and Corydon tracts early in April, and 4 an acre 
in August. Tularemia began to take its toll then, and by December 
the estimates were 1 rabbit to 3 acres. 

SUMMARY 

From April-September, 1939, fifty-one cottontail nests were found 
on 118 acres of three Iowa agricultural tracts in attempts to discover 
all nests. The soil varied from clay to sandy loam and loess. Spring 
populations were estimated at 0.3-2 cottontails an acre and fall popu
lations at 0.6-4 cottontails an acre. The ground cover was chiefly blue
grass, timothy, oats, and alfalfa, partly in open fields and partly in 
orchard and arboretum. One nest was under a vacant beehive. In 
herbaceous cover, 8 inches or taller and dense enough to conceal an 
adult cottontail at the time a nest was used, twenty-two nests were 
0-210 feet ( average 63 feet) from the nearest woody or other cover of
protective value. In short herbaceous cover and strawpile twenty-eight
nests were 0-205 feet (average 24 feet) from the nearest woody or
protective cover. Of the nesting materials 32 per cent was hair and
68 per cent plant debris such as was readily available. In the search
for nests the elliptical bare spot of earth about 0.5 foot in area usually
found in front of a nest was the most helpful sign. The average
dimensions of the burrows containing nests were 3.9 inches deep, 5.1
inches wide, and 6.3 inches long. Seven nests contained an average
of 3.4 living young and four nests averaged 2.5 dead young. Over a
4-year period reports of other observers of seventeen nests found at
random showed an average of 6.4 young, including a maximum of 12
young of two sizes or age classes.

THE EFFECT OF LAND-USE ADJUSTMENTS ON WILDLIFE 
POPULATIONS IN THE OHIO VALLEY REGION 

CHARLES A. DAMBACH 
U. S. Soil Conservation Service 

The definitive relation of land-use to wildlife populations has 
been recognized by economic biologists. Moss (1939) found that in 
Connecticut, as the area in cultivation was reduced, population of 
bobwhite quail/pheasants, and cottontail rabbits dropped off rapidly. 
For instance, -during the 50-year period from 1880 to 1930 quail de

clined in abundance and disappeared overmueh:of its·range. During 
approximately the same period, crop acreage decreased from 1,600,000 
to 550,000 ·acres;· . . . . . . . . . . . 
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Through the activities of state agencies and the various bureaus of 
the Federal Government millions of acres of land subject to erosion, 
when cultivated, are being protected by permanent cover of grass, 
trees, or shrubs or so farmed that erosion is reduced to the barest 
minimum. It has been estimated (U. S. D. A., 1938) that only about 
39 per cent of the present cropland of the United States can be safely 
cultivated under prevailing practices, while under good conservation 
practices an additional 43 per cent can be cultivated safely. The re
maining 18 per cent of the present cropland should be retired from 
cultivation to permanent vegetative cover. Should such retirement 
actually take place it would place an additional seventy-six million 
acres under permanent vegetative cover. This suggests the magni
tude of the land-use adjustments needed for conservation of soil and 
moisture resources. It follows logically that biologists should consider 
the effect of such adjustments on wildlife populations. This paper 
presen:ts some of the effects of changing land-use and land-use prac
tices on wildlife populations influenced by the Soil Conservation Serv
ice in the Ohio Valley region. 

This region embraces the States of Ohio, Michigan, Indiana, Ken
tucky, and Tennessee. Readjustments in land-use and in farming 
methods are being demonstrated through several types of programs, 
including watershed demonstration projects, Soil Conservation CCC 
Camps, and Soil Conservation Districts, the latter organized by land
owners to facilitate erosion control planning on their farms. In these 
programs, trained technicians study the physical, economic, and bio- . 
logic problems of the land and, together with the farmers, work out a 
plan of conservation operations. The plan is a formal written agree
ment between the farmer and the cooperating agency for a five-year 
period or longer, during which, working together, a permanent soil
conserving program is established in keeping with the abilities of the 
man and the land. 

Through cooperative plans, about 8,000 farms, comprising over 
1,100,000 acres in this region, have been replanned for soil conserva
tion. The significance of these figures lies not so much in the acres 
actually affected as in their demonstrational value in encouraging 
similar changes on other farms with comparable erosion problems. 

The effect of the various land-use adjustments and soil conservation 
practices on farm wildlife populations are so closely interrelated that 
to discuss all of them would lead to confusion. For the sake of clarity, 
only certain outstanding changes in land.use and farming practices 
will be considered with reference to their influence on farm wildlife 
populations. . ._. 

- As has ·af;eady been pointed out by Moss, changes in crop acreage
materially affect populations of certaiti game species. This is equally
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true of non-game birds. Studies made in southwestern Ohio, for in
stance (Dambach and Good, 1940), indicate that meadows average 
about 50 pairs of breeding birds per 100 acres compared to an average 
of ten pairs per 100 acres in small grains ( wheat, rye, oats). In corn, 
populations were found to average slightly over 3 pairs per 100 acres. 
In this area, meadow populations were found to be 4.5 times as great 
as those in small grain and fifteen times as gi:eat as those in corn. Any 
material shift in acreage from corn and small grain to meadow thus 
m!1,kes for potential conditions that may result in a material increase 
in the population of farm breeding birds. 

Leedy (Leedy, 1938) found in northwestern Ohio that pheasants 
nested in different crops in the ratio of 1 nest per 22. 7 acres of bats, 
1 per 6.9 acres of wheat, and 1 per 1.6 acres of alfalfa meadow. Ap� 
proximately 75 per cent of all nests found were located in meadows. 
Decrease in meadow would thus obviously decrease the acreage of 
preferred nesting territory of pheasants in this area. Decrease of 
corn or small grain, on the other hand, would change the food supply 
on which 'pheasants in this area are largely dependent. 

Rearrangement of farm layout to permit introduction of conserva� 
tion practices such as strip-cropping, contour cultivation, and crop 
acreage changes also affects farm wildlife populations. On the Indian 
Creek Project Area of the Soil Conservation Service in Butler County, 
Ohio, contour strip-cropping resulted in an increase of breeding birds 
on meadow and small grain crops of approximately twice the popula
tions on large fields of the siune crops. Cornfields in strips showed no 
significant difference over non.:stripped fields. These differences are 
believed due primarily to decreasing the size of acceptable territories 
for the birds which commonly nest in these crops (Dambach and 
Good, 1940). 

On the negative side of the picture, however, is the fact that estab
lishment of strip-cropping often reduces the total length of permanent 
border on a farm. On one farm studied in Butler County, Ohio, the 
introduction of strip-cropping resulted in a decrease of permanent 
border froni 19,075 feet to 15,750 feet, or a loss of about 17 per cent 
(Dambach and Good, 1940). From the standpoint of travel lanes this 
is not a material _loss. Actually it is a gain, since most field borders in 
this intensively farmed section are clean (bluegrass) and provide less 
effective cover than the greatly increased margin of meadow and smali 
grain stubble which intersperses rowcrop fields. . •: 

Reduction of populations. du_e to }psS':of field border varies with· the 
quality of vegetation in the border:·· Studies made on field borders in 
southwestern Ohio in 1939 indicate that populations of breeding birds 
per mile of border iµcrease as the amount of·woody cover increases
(Ta.bte· ir ·. -

. 
·. ,·;·J . 
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TABLE 1. THE RELATION OF WOODY COVER IN FIELD BORDERS TO BREEDING 
BIRD POPULATIONS, PERRY TOWNSHIP, MONTGOMERY COUNTY, OHIO, MAY

SEPTEMBER, 1939 

Type ·of border 

Bluegrass-no woody cover ..................................... . 
Bluegrass-occasional vines ................................... . 

Bluegrass-occasional shrubs ................................. . 
Unclipped osage orange hedge ................................. . 
Dense shrubby growth ............................................. . 

I Pairs, birds per mile I Number of species 

2.07 
5.2 
8.7 

19.2 
2:J.3 

4 
2 
9 
8 
5 

In the replanning of farms for soil conservation, reduction of crop
land usually is offset by increased acreages of permanent meadow, pas
ture, protected woodland, and wildlife areas. Pasture acreage not only 
is increased, but also pasture land is so managed that each acre has a 
greater carrying capacity of domestic livestock. Under this type of 
management brushy cover is eliminated or greatly reduced. Such 
pastures provide little food and cover for common farm game species. 
They do, however, support larger populations of breeding birds than 
are ordinarily found on cropland. Pasture populations of breeding 
birds per 100 acres in southwestern Ohio, for instance, averaged 61.9 
pairs per 100 acres for three years, as compared to an average for the 
same area on all types of crops of 20.46 pairs per 100 acres. 

Areas retired to woodland or for permanent wildlife cover rapidly 
become havens for many game and non-game species. Concentration 
of cottontail rabbits in such areas frequently is so great during the 
early stage of development that serious injury to plantations results. 
One badly eroded a�ea near Dry Ridge, Ky., which was planted to 
black locust in the spring of 1937 illustrates clearly how quickly an 
area becomes revegetated and reinhabited by wildlife after protection. 
On this area of 3 acres there were found, during the summer of 1939, 
fifteen occupied nests of six different species of birds. Later in the 
season an additional eight nests were located which evidently had been 
occupied by fledglings during the summer. In addition, two rabbits 
were observed in the area consistently throughout the summer. 

Merely protecting many eroding areas from fire and grazing has 
permitted rapid development of native vegetation and increase in 
wildlife populations as illustrated in the example given. Similar ob
servations have been made in other localities. The number of such 
areas per farm planned varies with the type of farming and physical 
land conditions. In general, however, one or more forest plantings 
and wildlife areas are provided for on each demonstration farm in soil 
conservation work areas. In addition, farmers are encburaged to main
tain, insofar as practical, all areas which provide suitable wildlife 
habitats. 

Existing wood}and on farms planned, with few ei-ceptions, are pros 
tected from fire and grazing. In the Ohio Valley region; this practice 
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TABLE 2. BREEDING BIRD POPULATIONS IN GRAZED AND PROTECTED WOODS 
Location and observer 
Toronto, Canada D. A. Ross and R. D. Ussher Reported by K. M. Mayall 
Quaker Run Valley, Pennsylvania Aretas A. Saunders 
Butler Co., Ohio E. E. Good and C. A. Dambach 
Geauga Co., Ohio C. A. Dambach 

I Re- Iported Type of woods 
I Pairs birds I per 100 acres Number of species Protected / Grazed Protected I Grazed 

Hardwood bush I Mixed bush I 1937 
I

Second growth hardwood 

\Maple, beech 1936 and hemlock 
1940 I Beech and maple I 
1938 Nearly pure standl of sugar maple --
1939 Nearly pure stand' of sugar maple 

/Average 

__ 110.5 I 84.9 I 15 I 15 
95.3 I 87.0 I 21 I 21 

118.4 I 64.8 I 13 I 11 
182.1 62.8 27 11 
225.36 111.11 24 11 

189.8 I 45.0 I 15 I 3 
126.0 I 24.0 I 7 I 2 
149.6 1 68.5 I 11.4 I 10.5 

has resulted in a desirable increase in population of breeding birds. 
Leedy ( 1939) has pointed out, also, that protected woods supporting 
an abundance of thicket cover provide much more acceptable pheasant 
roosts than do clean grazed woods. Presumably, a similar relation 
may exist for other game species, particularly those which are depen
dent upon woodland edge. Breeding bird populations in grazed and 
protected woods reported from four widely separated areas and by as 
many workers are notably higher in protected woods (Table 2). 

From an examination of the species composition of bird populations 
in grazed versus protected woods, the most conspicuous difference ap
parent is the almost complete absence in grazed woods of ground and 
shrub nesting species. 

Other conservation practices affecting farm wildlife populations, 
such as sod waterways in cultivated fields, meadow and shrub buffer 
strips, woodland borders, windbreak plantings, reservoir plantings, 
live shrub dams, vegetated terrace outlets, and so on, might be cited. 
Those discussed, however, represent the most significant changes in 
land-use and farming practices being applied in the Ohio Valley re
gion which affect farm wildlife populations. That their application is 
affecting land-use and wildlife populations locally is apparent from 
studies of developments on some of the projects which have nearly 
completed their work. That their application is becoming widespread 
is evident from the spread of these practices to farms outside of work 
units and the interests of farmers in organizing districts to facilitate 
soil conservation planning on their farms. 

On the Indian Creek Project in Butler County, Ohio, breeding bird 
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LANO USE CHANGES - FOR SOIL CONSERVATION 

AS PLANNED ON 78 FARMS - BUT.LEA COUNTY, OHIO 
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censuses conducted for three years indicate that major land-use 
changes on farms planned result in increased populations per farm of 
a little over 38 per cent. This change is due mainly to a decided in
crease in protected woods, new woodland plantings, meadow and pas
ture, and a corresponding reduction in cropland ( Figure 1). 

Land-use adjustments affecting a large percentage of the cropland 
of the United States are needed to maintain soil and moisture re
sources. These adjustments materially affect wildlife populations 
which are a part of the agricultural pattern. Although much more 
information is needed to ascertain their effects on various farm wild
life species, it is apparent from the limited studies referred to that 
they are of considerable magnitude. 

Biologists should be aware of the influence land-use changes have on 
farm wildlife populations and the land-use changes being planned for 
the future. To meet new problems introduced by necessary agricul
tural adjustments, compensatory or complementary practices beneficial 
to wildlife use may be needed. On the whole, however, it appears that 
these changes point to improved farm biotic conditions. In those in-



QUAIL Foon 337 

stances where clashes in objectives do occur the burden of adjustment 
falls largely to the biologist. Where they do not occur biologists should 
be ready to complement them to the end that maximum wildlife bene
fits result. This calls for much needed study in the field of land-use
wildlife relationships which only recently have held the attention of 
biologists. 
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A STUDY OF BOBWHITE FOODS IN RELATION TO FARM 

PROBLEMS IN NORTHERN MISSISSIPPI 

J. A. JOHNSON1 

U. S. Soil Conservation Service 

... This three-year study of bobwhite ( Colinus virginianus) foods in 
relation to farm problems in northern Mississippi was initiated as a 
method of approacli- to a -specific problem. The objective was to de
termine foods commonly available on farms on which various agricul
tural crops are raised, how certain crop rotations, woodland manage
ment practices, and pasture improvements might affect food supplies, 
and then to decide which supplemental foods should be produced as 
by-products of planting for erosion control on such wildlife areas as 
field borders, woodland margins, odd corners, fence and hedgerows, 
isolated gullies, pond banks, and small unproductive fields that have 
been abandoned. 

1Grateful acknowledgment is made to Verne E. Davison,· U. S. Soil Conservation Service. 
for instruction in foOd analysis methods and in making summaries, for assistance with indi
vidual crop analyses, and for criticism of the textual material; to Anderson M. Gray, U. S. 
Soil Conservation Service, for analyzing a portion of the crops and for compiling the 1938-39 
sl.lrhmaries; and to sportsmen, farmers, and SOS personnel for collecting the crops, particu
larly W. G. Beatty, U. S. Soil Conservation Service. 
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It is felt that plants used on these wildlife areas should supplement 
rather than duplicate the available foods in fields, woodlands, and pas
tures. More, however, is required of such plants. On the field bor
ders, for example, they must also withstand the rough usage given 
them by work stock and implements during cultivation and harvest. 
The plants or seed must be easy to obtain, and the farmer should ex
perience no great difficulty in establishing and maintaining them. 
Also, they must survive and thrive under adverse conditions and must 
not shade or sap adjacent crops. 

Determining dependable and staple food plants for quail, that also 
offer outstanding erosion control possibilities, does not detract from the 
pure scientific value of the study but contributes rather to its scope of 
application. 

The material used in this study was not gathered as a special collec
tion. Sportsmen, farmers, Soil Conservation Service personnel, and 
others were asked to save crops from quail taken while hunting during
the months of November, December, January, and February. The 
crop material was saved by drying, after which it was placed in en
velopes on which pertinent data were recorded. Upon receipt from the 
field, the contents of each crop were analyzed and tabulated in ac
cordance with a method developed by Davison.2 

The tabular results for all crops from a single county were then 
summarized and recorded in a suitable table. County summaries were 
grouped into larger summaries when the results compared favorably 
and in cases of counties having similar agricultural conditions. This 
paper is based upon such combinations of the following eleven 
counties. (See Figure 1 and Table 1.) 

TABLE 1, SHOWING THE NUMBER OF BOBWHITE CROPS ANALYZED FROM 
EACH COUNTY BY YEARS AND THE TOTALS FOR THE 3-YEAR PERIOD 

County 

Benton ............................................. . 
Calhoun ............................................. . 
Chickasaw ......................................... . 
Grenada ........................................... . 
Lafayette ........................................... . 
Marshall ........................................... . 
Pontotoc ........................................... . 
Tippah ............................................. . 
Union ............................................... . 

Webster ............................................. . 
Yalobusha ........................................ .. 

Totals ........................................ 1 

1937-38 

66 
44 

9 
19 
23 

462 

623 

Year 

1938-39 

12 

5 
7 

17 
13 
15 

5 
43 
13 

472 

602 

1939-40 Totals 

78 
44 
14 
26 

5 45 
13 

93 108 
31 36 

9 52 
13 

472 1,406 

610 1,835 

Small collections for a single county, as previously explained, were 
combined with those of the same season from adjoining counties hav
ing similar agricultural conditions. The compilation of these yearly 

•Davison, Verne E. 1940. A field method of analyzing game bird foods. Jour. of Wild· 
life Management, April, 1940. 
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MISSISSIPPI 
SCAU·.,rATUTE MILES 

E'igure 1. Location of counties from which crops were collected with totals from each taken 
seasons 1937-1939. 

combinations bore out Davison's statement that from 100 to 200 crops 
must be analyzed from a locality for any one season in order to obtain 
an adequate representation of the foods quail are utilizing. They are 
also in accord with his assertion that such a number should be obtain.ed 
. ___ _ _  ,: -·-· ·---... �- -2'" ....... ....._ ............. _ ....... �-·· -- ..... ---�-......:· .. ...... � ...... __ --...-- ·····- ._ ............. . ---·--
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each year for at least three years in order to reveal variations in food 
production due to climatic changes. The combinations for each of the 
three seasons are presented in Table 2. 

TABLE 2. SHOWING BY PERCENTAGE THE AVERAGE UTILIZATION OJ;' ITEMS 
FOUND EACH YEAR IN BOBWHITE CROP ANALYSES 

Food items 1937-38 
Leapedeza atriata and L. stipulacea (annuals)...... 39.3 
Qt£Brcua spp. (oaks).................................................. 20.7 
Seja maa: (soybeans) ........... , ................................... . 
Vigna sinenais (cowpeas)........................................ 11.4 
Glycine apios (ground nut),, ................................... . 
Ambrosia elatior (ragweed)...................................... .2 
Zea mays (corn)........................................................ .6 
Desmodium spp. (beggarweeds) .............................. 3.6 
Sorghum vulgare (sorghum).................................... .1 
ChamaecriBta spp. (partridge peas) .. :..................... 1.6 
Paspalum boscianum (bullgrass) ........................... . 
Cornus ftorida (dogwood)........................................ 3.5 
Strophostyles helvola (wild bean)............................. T 
Robinia ps,udoacacia (black locust) ....................... . 
Nyssa BYlvatica (black gum).................................... 1.0 
Lespedeza spp. (perennials) .................................... 4.2 
Sassafras sassafras (sassafras) ............................... . 
Insects (several species).......................................... .7 
Falcata comosa ( hog peanut).................................... T 
Sesban macrocarpa (Sesbane) ................................. . 
Galactia volubiliB (milk pea).................................... .2 
Croton capitatus ( wooly croton) .............................. 2. 8 
Oatrya virginiana (Ironwood).................................. .4 
Catalpa sp. (catalpa) ............................................... . 
Fagus grandifolia ( Beech mast).............................. .4 
Impatiens bijf.ora (jewel weed)................................ .2 
Bradburya virginiana (butterfly pea)...................... T 
Rhus glabra (smooth sumac).................................... .1 
Liquidambar styraciftua ( sweet gum) .................... . 7 
Prunus serotina (black cherry) ............. ,.................. .9 
Green leaves (several species)................................ 1.5 
Pinus spp. (pines) .................................................... .2 
Digitaria filiformiB (crabgrass) ............................... . 
Smilax sp. (Greenbrier)............................................ .1 
Sorghum halepense (Johnson grass) ....................... . 
Rhua radicans (poison ivy) ..................................•... 
Rhus copaUina (dwarf sumac)................................ .1 
Hicoria spp. (hickory and pecan)............................ 1. 7 
Digitaria sanguinaliB (crabgrass)............................ T 
Vicia sp. (vetch) ...•.................................................. 
Juniperua uirginiana (red cedar) ........................... . 
Oracca sp. (hoary pea) ........................................... . 
Vaccinot1m arbor11um (sparkleberry) ........................ .6 
Diodia t,res (poverty weed).................................... .1 
Symphoricarpos orbiculatus ( coralberry) ............... . 
Unidentified, Misc. and Traces.................................. 1.9 
Paspalum ciliatifolium (ciliate-leaved paspalum) .. 
Strophostylu umbellata (wild bean)........................ T 
PhysaliB sp. (ground cherry) ................................. . 
Panicum sp. (panic grass),..................................... T 
Bidens sp. (Spanish needle).................................... T 
Paspalum laev• (paspalum)...................................... T 
Orotalaria sp. (rattlebox) ...........................•.............. T 
Galls ··································-····································· T 
Phasthusa. mrginica (frost weed) ........................... . 
Passiftora incarnata (passion flower) .......... , ... � ..... , T 
Lonicsra japonica (honeysuckle)............................... T 
Fraa:inus am11ricana (white ash).............................. .4 
Perricaria pBnflBI/Zvanica (smartw.eed) ·········--···-·· T 
Roaa sp. (rose) ....•.......................... ; ..•............ : ... .' ..... . 
Strophoatyllla p11N1C1jf.ora (wild bean)...................... T 
Strophoatylsa sp. ( wild bean) ............•....................... 
'lecoma radicana (trumpet creeper) ......................... . 

Average percentage 

I 1938�39 I

23.6 
21.7 
16.4 
10.0 

4.3 
3.7 
2.1 
1.9 
1.8 
1.7 
1.5 
1.3 
1.2 
1.0 

.9 

.9 

.9 

.6 

.5 

.4 

.4 

.3 

.3 

.3 

.3 

.2 

.2 

.2 

.2 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 

.1 
T 

T 
T 
T 

T 

T 
T 

T 
T 
T 

T 
T 

T 

1939-40 
36.2 
19.8 

3 4  
2.5 

.3 
2.0 

.4 
1.0 

T 
2.8 
7.2 

.5 

.3 
1.1 

T 
.9 

2.1 
T 
.6 
T 
.7 

T 
TT 

T 
5.7 

.4 
1.8 
2.9 

.1 

T 
T 

2.4 
.7 

TT 

T 
T 
.2 

T 
T 
T 

T 
TT 

TT 

TT 

T 
TT 

TT 

.2 
2.6 
TT 

T 
.9 

T 

:..· �'ff .:,,�,( ..... -'l"l' 

OitruU ... citrull... (watermelon) ............................. . 
VUu..sp: {grape) ................ ,, ... , ••.. ,,,_., ... , .•.. , ..... ., .•..... , .. , __ .._· ... 2�:-·. -;----------'----------
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Average percentage 

Food items 
H elianthus sp. (sunflower) ..................................... . 
Liliaceae (lily) ...........•............................................ 
U niola sp. ( spangle grass) •....................................... 
Ceanothus americanus (N. J. tea) ........................... . 
Rhynchosia sp. ( Rhynchosia) ................................... . 
Snails ....................................................................... . 
Paspalum sp. ( paspalum) ....................................... . 
Sula spinosa ( Indian mallow) .................................. , 
Psoralea pedmiculata (Congo root) ......................... . 
Parthenocissus quinquefolia (Va. Creeper) ........... . 
Scleria sp. oligantha ( '!) (nut rush) ..................... . 
Scleria ciliata (nut rnsh) ......................................... . 
Callicarpa americana (beautyberry) ....................... . 
Polygonum sp. (knotweed) ..................................... . 
Acer spp. (maple) ..................................................... . 
Andropogon virginicus (broomsedge) ..................... . 
A ristida sp. ( wire grasses) •........•...•..................•..•.. 
Ascyrum hypericoides (St. Andrew's cross) ........... . 
Carduus sp . ............................................................. . 
Cephalanthus occidentalis (button bush) ............... . 
Cyperaceae spp. (sedges) ......................................... . 
/lex sp. (holly) ......................................................... . 
fra sp. (marsh elder) ............................................... . 
Lamium amplexicaule ( dead nettles) ....................... . 
Lathyrus spp. (vetchlings) ......•................................. 

1937-38 

T 
T 
.4 
T 
T 

T 
T 
T 
T 
T 

1933.39 I 1939-40 

j I T� 
T TT 
T T 
T T 
T .!! 
T T 

T 
T T 

T TT 
TT .1 
TT TT 

TT 
TT 

TT 
TT 
TT TT 

TT 
TT 
TT 
TT 

Carpinus caroliniana (blue beech) .......................... , _____ , ___ _ _  , __ TT 
100.0% Totals ............................................................... . 100.0% 100.0% 

T = trace of Jess than 0.1 per cent in summary but indicates that the item was 1.0 per 
cent or more of one or more crops. 

TT = trace of less than 1.0 per cent in all crops analyzed. 

A study of Table 2 reveals that foods consumed during the three 
seasons fall into five groups according to importance as determined by 
volume eaten. The group of first importance consists of four foods. 
These foods appeared each season and comprised 71.4 per cent of all 
the material analyzed the first year, 71.7 per cent the second year, and 
61.9 per cent the third year. They are, in order of consumption: 
annual lespedezas ( Lespedeza stria ta and L. stipulacea), acorns 
(Quercus spp.), soybeans (Soja max), and cowpeas (Vigna sinensis). 
The group of second importance is made up of only two genera: beg
garweeds (Desmodium spp.) and partridge peas ( Chamaecrista fas
ciculata and C. nictitans). These two were utilized by quail to the 
extent of 1 per cent or more each season. The group of third impor
tance embraces a total of sixteen items, exclusive of insects, all of 
which were eaten to the extent of 1 per cent or more of the total dur
ing only one or two years out of the three studied. They are ground 
nut (Glycine apios), ragweed (Ambrosia elatior), corn (Zea mays), 
sorghum (Sorghum vulgare), bullgrass (Paspalurn boscianum), dog
wood ( Cornus fiorida), wild bean (Strophostyles helvola), black locust 
(Robinia pseudoacacia), black gum (Nyssa sylvatica), perennial les
pedeza ( Lespedeza virginica and others), woolly croton ( Croton capi
tatus), sweet gum ( Liquidarnbar styracifiua), pines ( Pin us spp.), 
hickory and pecan (Hicoria spp.), white ash (Fraxinus arnericana), 
and green leaves. Twenty-nine foods are placed in the group of fourth 
importancP, because they accounted for less than 1 per cent but more 
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than 0.1 per cent during one or more years. An additional th1rty
eight foods, the group of fifth importance, occurred only as traces be
cause they never accounted for as much as 0.1 per cent. These two 
last groups, totaling sixty-seven items, were found to be of minor im
portance in the aggregate diet of the quail studied. They will, there
fore, be given no further consideration. 

From a study of the summaries for the three seasons, it would ap
pear that the twenty-two food items included in the groups of first, 
second, and third importance should be given major consideration in 
providing wildlife foods on farms having agricultural conditions simi
lar to the section from which crops were collected. They may be 
grouped according to (1) cropland species, which are: annual lespe
dezas, soybeans, cowpeas, corn, sorghum, and green leaves; (2) wild 
herbaceous species, which are : beggarweeds, partridge peas, ground 
nut, ragweed, bullgrass, wild bean, native perennial lespedezas, and 
woolly croton; and (3) woodland species, which are: oaks, dogwood, 
black locust, black gum, sweet gum, pines, hickory and pecans, and 
white ash. 

Soil Conservation Service technicians must consider individual 
farms as complete units in developing farm plans which encourage 
permanent agriculture through good land-use and erosion control. On 
each farm dependable practices must be adapted to the slope, soil char
acteristics or other physical features of fields, pastures, woodlands, 
roads, ponds, and hedges. As a part of these practices some or all of 
the twenty-two important food items must be established and main
tained, if they are to contribute to better farm management. 

This is not so difficult as it first appeared. Annual lespedezas, soy
beans, cowpeas, corn, sorghum and green leaves are produced exten
sively in crop rotations. For example, corn or cotton followed by 
small grain or winter cover crops, small grain followed b? lespedeza, 
and lespedeza followed by corn interplanted with soybeans or cowpeas 
are planted in alternate contour bands or strips of uniform acreage on 
sloping fields. These bands are moved up or down the slope every few 
years, but good farm management demands that the amounts of each 
crop remain constant. Sorghum is sometimes planted on one or more 
units where it is necessary to supplement or increase livestock feeds. 
Annual lespedezas are included in seeding mixtures for pasture devel
opment: Permanent cover on the edges of fields and on streams 
through pastures makes the waste from such crops available to quail 
year after year. 

Eroding field borders, which are used as turn rows, and isolated 
gully areas are permanently protected by seedings of a perennial les
pedeza. Lespedeza sericea has been used with remarkable success in re
employing these sites, so to speak, in the interest of wildlife. Field 
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borders parallel to cultivation are seeded with an annual lespedeza. 
Where these improved farming practices do not provide foods in the 

quantities or locations desired, they may be produced in wildlife food 
patches. Such food patches of annual plants are usually undesirable 
because of their poor erosion control value and the cost involved. 

The ground nut, woolly croton, the native perennial lespedezas, par
tridge peas, wild bean, and bullgrass respond well to disking rotations 
on idle areas. These plants are ordinarily found most abundantly in 
lands which are idle because of misuse, but this is a land condition 
which will no longer exist on well-planned farms. 

The oaks, dogwood, black locust, hickory, pecan, black gum, sweet 
gum, pines, and ash are available from the woodlands, and they are 
made more useful by considering their wildlife values in connection 
with forest plantings and management. Plantings of black locust, 
usually limited to 2 or 3 acres, designed primarily for fence-post pro
duction, extend availability of black locust as food and nesting cover. 
Foods produced by dogwood and other small trees or shrubs can be 
increased by planting and protecting them on woodland borders, in 
fencerows, hedges, and for the control of certain gullies. Other shrubs, 
such as blackberries; which provide summer foods, can be increased in 
the same places. 

SUMMARY 

1. A total of 1,835 quail crops was saved by hunters from eleven
contiguous counties in northern Mississippi during .the hunting sea
sons of 1937-38, 1938-39, and 1939-40. 

2. Contents of the crops were analyzed and the data combined into
county summaries by years. 

3. The county summaries were combined each year because all had
similar agricultural conditions. 

4. A total of twenty-two items was found to constitute the bulk of
foods during the three years; sixty-seven additional foods, exclusive of 
insects, were found in small quantities only. 

5. The twenty-two species are given special consideration in connec
tion with their adaptability to practices of crop production, pasture 
improvement, field border and gully control, wildlife areas, and wood
land management which are needed for soil conservation on individual 
farms. 
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IS WILDLIFE MANAGEMEN'r PRACTICAL NEAR 
POPULATION CENTERS? 

MERRILL C. GILFILLAN. 
Ohio Division of Consen:ation and Natural Resources 

Ohio is divided into seven wildlife districts. The various districts 
of the State offer problems pe�uliar to each section. One of the most 
difficult problems presented was that of producing a wildlife crop in 
the heavily populated district of northeastern Ohio. This section of 
the State is industrial and includes in a small radius such cities as 
Cleveland, Akron, Youngstown and Canton. The hunting pressure is 
heavy; hunting territory is limited and the game crop is insufficient to 
meet the demand. 

The rural population is extremely dense and the farms are small. 
High land values, high taxes and high operating expenses on small 
farms result in an attempt to utilize every acre. This paper attempts 
to show that changes in land-use, favorable to wildlife, are practical 
under such conditions. 

The material for this paper was secured on the 1,576-acre Stewart 
Lake Game Management Area in Portage County in northeastern 
Ohio. This area, located between Cleveland and Akron, was established 
in June, 1937, as a demonstration area in wildlife management with 
twenty-three landowners cooperating. It is located in the glaciated 
Appalachian plateau and is dotted with morainic swamps and potholes. 
Farms average 68 acres in size and the soils are silty clay loam and 
sandy loam derived from glacial sandstone and shale. Some muck land 
is present. 

Farming practices are greatly influenced by the soils and climate in 
this region. Soils are very acid and require heavy applications of 
lime to grow legumes. A growing season of less tha� 150 days limits 
the profitable production of some crops important to wildlife, particu
larly corn grown for grain. Thus corn and legumes which are asso
ciated with large wildlife populations in other sections of the State. 
occur in limited quantities in northeastern Ohio. Other crops grown 
are wheat, oats, soy beans, buckwheat and native grasses for hay. As 
dairying is the predominant type of agriculture, all crops are har
vested cleanly and all land not cultivated is heavily grazed. 

Summary of Wildlife Management Practices - General wildlife 
management practices were followed. Those mentioned herein were 
found to be most successful and produced the greatest returns for a 
given amount of effort. 

Management efforts were concentrated on the numerous swamps and 
potholes which, when undisturbed, are invaluable as winter, nesting 
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and roosting cover. Cover development consisted primarily of restric
tion of grazing in swamps. Small earthen dams were constructed to 
maintain the water level of these swamps. The improved growth of 
swamp vegetation which resulted provided nesting cover for large 
numbers of ducks and muskrats. It provided ideal winter cover where 
ringneck pheasants, rabbits and other wildlife sought shelter. 

To provide a constant supply of food for critical periods numerous 
food patches were planted throughout the area. Food patches adjacent 
to swamps were most productive and supported large populations of 
wildlife species, including pheasants, quail, ducks, rabbits, fox squir
rels, raccoons, muskrats, woodchucks and numerous small rodents and 
song birds. Corn was the preferred food and after the first year was 
the only grain planted. Several thousand trees and shrubs of value 
as food and cover to wildlife were planted along fence rows and m 
waste areas. 

Five wildlife safety zones were established to provide an area of 
escape from hunters. Swamps were usually utilized as safety zones 
because of the cover and the natural boundary which lessened the pos
sibility of violation by hunters. 

To encourage natural propagation farmer vigilance in locating and 
saving game bird nests from destructive farming operations was urged. 
In 1938 this vigilance was rewarded with the saving of thirteen pheas
ant nests and of these ten were successfully hatched. A brood census 
taken in August, 1938, resulted in the observation of 30 broods with a 
total of 198 pheasant chicks ( 6.6 chicks per brood). As pheasants had 
never been well established in this section of the State 143 artificially 
propagated birds were stocked to provide initial brood stock. 

Landowners in northeastern Ohio are greatly harassed by trespass
ing and suffer considerable property damage from careless and reck
less hunters. The farmers of this area were quite willing to follow 
wildlife management practices in return for the protection which this 
plan afforded them. Once the plan was in effect many other advan
tages were recognized which helped to convince them further of, the 
value of such a program. 

ilfethod of Harvesting-The Ohio plan of operating controlled hunt
ing was reported at the Conference by Benjamin in 1939. This area 
was divided into five districts of approximately 300 acres each by 
means of easily recognized boundaries. This method facilitates plac
ing and checking of hunters and makes possible securing accurate 
records of the harvest in each district. A record of all wildlife killed, 
crippled and observed was obtained by means of a questionnaire on the 
hunting permit tag. A record of all fur bearers trapped was secured 
from the landowners or persons who had trapping permits. 

Some regulations which influence the wildlife harvest should be men-
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tioned. The quail is a song bird in Ohio. Squirrel and ruffed grouse 
were protected on this area and night hunting for raccoon, skunk and 
opossum was prohibited. Woodchucks were protected until 1939 to 
increase the number of burrows for other wildlife and are not included 
in the kill. A season limit of one cock pheasant per hunter was en
forced on this area. The wildlife harvest represents only the harvest
able surplus at best and in some cases (fur bearers) the surplus was 
not taken. 

Harvest Results-In 1938, 988 pieces of fur and game were har
vested from this area. No hunting had been permitted the previous 
year and this year was exceptionally wet. In 1939, a total of 614 pieces 
of fur and game was harvested. This was an unusually dry year and 
many of the smaller swamps dried up, particularly where no effort had 
been made to conserve the water. Consequently the take of muskrats 
and waterfowl was greatly reduced. 

Recreation - As stated before, the privilege of hunting is highly 
prized in this section of the State near population centers, especially 
by the hunter in the low income bracket who can not afford a trip to 
the better game country. Consequently this area was very popular 
despite a lack of publicity and many hunters were turned away. A 
limit of one man per 40 acres per day was adhered to throughout the 
season. In 1938, 336 hunter days were permitted, 147 for waterfowl 
and 189 during the 9-day season on upland game. In 1939, 250 hunter 
days were permitted, 60 during the waterfowl season and 190 during 
the 10-day season on upland game ( 6 days for pheasants). The aver
age hunting day lasted three hours in 1938 and 4.3 hours in 1939. The 
average daily bag per hunter was 1.65 pieces of game in 1938 and 1.6 
in 1939. 

Economics of Wildlife Harvest-A common criticism of many con
servation practices is the cost involved. Figures from the Stewart Lake 
Area indicate that wildlife management practices on this area are self
sustaining if not actually profitable and meet the criteria of economic 
feasibility. 

In 1938, managed swamps yielded 444 pelts with a value of more 
than $350.00. In 1939, 242 pelts were taken with a value of $275.00. 
The trapping program was not as extensive as it could have been. No 
effort was made to trap the upland fur bearers (skunk and opossum) 
due to the relative ease with which muskrats could be taken and be
cause of the low price. A few small and isolated swamps were not 
trapped. 

Seventy acres of swamp land yielded $350.00 worth of fur or $5.00 
per acre in 1938. In 1939 the same area yielded $275.00 from fur or 
$4.00 per acre. Fees from hunting permits at fifty cents per day 
totaled $125.00 in 1938 and $100.00 in 1939. This income averaged 
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Figure 1. Air view of a typical stripped area, Vermilion County, Illinois. Worked-over lands 
from top to right center range from one to more than fifty years old. Photo by U. S. Army 

Engineers. 
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ent writer has observed that erosion, due both to high-velocity runoff 
down the steep slopes and to spring landslides, is important in retard
ing the invasion of plants or even in destroying a limited amount of 
established cover. 

Tree species first invading the mine habitat are cottonwood, willows, 
maples, elms, and sycamore, undoubtedly because these seeds are abun
dant and largely wind disseminated. Others commonly seen in the 
early stages of succession are ash and box elder. Persimmon and 
sassafras, probably seeded by animals, are common in the more south
ern latitudes. Common shrubs include elderberry, sumac, roses, haw
thorns, and dogwoods. The common vines are trumpet creeper, wild 
grape, smilax, and moonseed. Blackberries and other brambles are 
often common around the mine borders and on the more fertile slopes 
and valleys. 

In Illinois and other central states the first important upland herb 
invader is white sweet clover. This species seems to grow everywhere 
except on the more acid peaks, and reaches a height of 6 feet or more 
on favorable valley sites. It serves to control erosion, build up the 
soil, and provide food and cover for birds, rabbits, and muskrats. 
Other early invading herbs include certain smartweeds, wild lettuce, 
foxtail grasses, ragweeds, mustard, and various mints, composites, and 
other grasses. 

Aquatic plants invade the habitat more slowly.than land plants. Cat
tails are the first important species to appear, again probably because 
the seed are abundant and easily spread. Quite extensive cattail stands 
may occur within two or three years after mining. Other species ap
pearing within a few years are musk grasses (Characeae) and water
weed (Elodea). In most Illinois mine waters it has been found that a 
wide variety of· ttquatics grow when planted, the list including white 
and yellow. water lilies, duck potato, reed grass, bulrushes, bur reed, 
wild millet, sago. pondweed, and several other Potamogetons. Strip
mine lakes, especially at first, are singularly free of plant debris and 
animal wastes or remains, and probably for this reason seldom support 
duckweeds or other species requiring rich concentrations of organic 
materials in solution. 

There is ample reason to believe that most strip-mine habitats will 
support plant and animal life as they become biologically mature. 

The wildlife species known to live on or to use the habitat include all 
native forms, although squirrels occur only on the older mines where 
forest cover has been well re-established. In Illinois, the list of game 
and fur animals includes quails, pheasants, shorebirds, waterfowl, 
rabbits, muskrats, minks, opossums, weasels, skunks, foxes, and rac
coons. Raccoons seldom den on the areas but range freely over the 
marsh lands. In numerous instances heavy llficrotus populations occur 
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on sites having herbaceous cover, a condition adding greatl;Y- to the 
suitability of the range for predatory species. Woodchucks, 011 older 
mines, are often abundant, and serve usefully in providing ground 
dens. Rabbits make wide use of these holes during severe weather. A 
variety of passerine birds are found; herons frequent the older water 
areas; and raptors both forage and nest on appropriate parts of the 
habitat. The waters have been found chemically suitable to large
mouth black bass, crappies, bluegills, and bullheads, but during the 
first years, growth may be slow because of low water fertility and 
resultant food deficiency. 

Populations, including game birds, rabbits, fur animals, and other 
wildlife, as well as vegetation, are generally thin during the first years 
after the completion of mining. As time passes, strip mines become 
progressively revegetated except on highly acid or adverse sites, sup
port more wildlife, and in gradual stages approach a normal condition. 
The poor quality of the initial mine habitat is reflected, as stated, by 
sparse plant and animal populations, and the difference in the rate of 
improvement on given mine sites is probably due chiefly to the differ
ence in soil fertility. Naturally the more fertile areas, whether due to 
the liberation of plant nutrients unavailable previous to mining or to 
the retention of a part of the top soil, show the most rapid rate of 
biological recovery, which, in all cases, is more or less influenced by 
slope, exposure, and other factors. 

On the black prairie region of Illinois limited sampling indicates 
that the older mines (15 to 30 years or more) may hold larger game 
populations than the adjacent farmland. The following table is 
illustrative : 

TABLE 1. COMPARISON OF GAME POPULATIONS ON "OLD" COAL-STRIPPED 
LAND AND FARMLAND 

Area 
Strip mines / Farmland 

Acres I 
46

7 I1,580 

Man I 
Hours 

59 I92 

No. of Game Flushed I No. of Game Flushed per man-hr. 
Rabbits! Quails! Pheasants Rabbits! Quailsl Pheasants 

101 I 58 I 11 I 1. 1 I 1.0 I .3
91 74 27 1.0 .8 .3 

Although the trend indicated in the table seems to characterize the 
comparative density of game populations on the prairies, the opposite 
is believed to be true in southern Illinois. Here, the river breaks and 
scattered agricultural lands undoubtedly hold quails and rabbits in 
numbers exceeding local strip mine densities. 

The problems of management on mine lands appear to be the ac
celeration of plant successions so as to produce suitable habitats in a 
shorter time than nature can do it alone, and to maintain such areas in 
a productive state. Of the common management practices, reforesta
tion is the only one having what may be called a background of ex-
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perience. In Indiana, Illinois, and other states there are now a num
ber of forest plantations, up to perhaps fifteen years old, on worked
over mine land. A good many of these plantations are thrifty. The 
chief species used to date are black locust, white ash, hackberry, black 
and white oaks, yellow poplar, and Scotch. red, white, and shortieaf 
pines. Black locust grows well the- first few years, but older planta
tions may be badly damaged by the locust borer. Wild plum has been 
planted extensively and this shrub seems to thrive on the mine site. 

Just what these plantations will ultimately amount to is not known. 
The average mine is a low-quality planting site, at least for most of the 
more valuable commercial species. It would seem, therefore, that com
mercial timber growth would not be especially good, and that the wood 
produced would not be of especially high quality. Considerable time 
is likely to be required to build the site into high producing capacity. 
It is apparent, however, that woody cover can be re-established, and 
that this step in converting stripped lands into suitable wildlife areas 
can be practically achieved. Over a very considerable part of the mine 
habitat at least moderate game bird, rabbit, and certain fur animal 
crops can be produced during the pre-forest successions. After the re
establishment of forest cover game birds, at least, will finally give way 
to timber-inhabiting species, such as squirrels and raccoons. The water 
areas, in general, should show steady improvement as waterfowl, 
aquatic fur animal, and fish habitats. And edaphic conditions would 
approach the normal forest site in time. 

Another management practice that seems to be needed is the provi
sion of dens or nests, for strip mines are barren of logs, stumps, and 
hollow trees. Mines adjacent to timber tracts probably do not feel the 
shortage of dens so acutely, but many are on the open prairie where 
no natural tree cavity dens are available. Squirrels, raccoons, opossums, 
and certain owls especially would make use of properly placed nest 
boxes and den logs; and it is probable that wood ducks could be at
tracted to some of the strip-mine lakes if nesting places were provided. 

Uncontrolled burning and grazing have been found to have the 
same injurious effect on strip-mine wildlife as on wildlife in other 
habitats. Both of these bad practices have been studied in Illinois, and 
it is known that unburned, ungrazed areas supported quails, pheasants, 
rabbits, muskrats, minks, and other fur animals, while the grazed and 
burned areas held little game or fur, and almost no forest reproduc
tion. It is believed that very light grazing may be allowed, especially 
if most of the water areas were fenced. 

Mining practices designed to leave stripped lands in better physical 
condition is a subject which cannot be discussed adequately here. For 
wildlife, the shortage of water is probably the major shortcoming of 
the mine habitat. The loss of most of the top soil. abnormal terrain, 
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and excessive acidity are factors which profoundly affect revegetation 
and therefore biological recovery. The latter can hardly be avoided 
since it would require literally a sifting of the entire mining debris to 
remove the chief source of the acid, iron pyrites. It would seem that 
water areas could be increased by building dams at strategic points, 
which, with the heavy machinery used, would be a small operation. 
Many such dams could be made during the mining process by choosing 
the proper points for redepositing the soil. 

Leveling and recovery of the top soil are controversial subjects. It

is known that even partial leveling, by a separate operation, costs 
$12.00 to $20.00 per acre, being therefore too expensive for practi
cality. The development of mining techniques that will result in a 
less broken topography, and insure the recovery of a larger percentage 
of the top soil, are believed worthy of consideration. 

Stripped lands are obviously difficult to hunt, both because of their 
rough terrain and because of the frequent impossibility of shots from 
the valley position. Tall vegetation at times adds to shooting diffi
culties. Hunting stripped land calls for great physical exertion on the 
part of man and dog. The latter often cannot be seen for long dis
tances or from many positions. Such upland shooting as may be 
afforded requires more than average shooting skill. Fishing, duck 
hunting, fur production, timber production, and various forms of rec
reation are likely to be the major uses made of the mine habitat. 

It has been demonstrated repeatedly that pheasants and quails fly 
into stripped lands when hunted on adjacent farmed or wooded areas. 
It is therefore apparent that the sanctuary value of strip land, espe
cially in heavily hunted districts, is considerable. Over a limited part 
of the more intensively farmed prairie these mine lands may offer a 
ready made system of refuge areas. 
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REGULATED PRIVATE SHOOTING PRESERVES IN 
CONNECTICUT 

LESLIE A. '.VILLIA:\ISON 

Connecticut State Board of Fisheries and Game 

In 1933 the Connedicut Board of Fisheries and Game inaugu
rated a program for the establishment, under regulations, of areas 
known as private shooting preserves. The application of the principle 
of private shooting preserves to meet Connecticut conditions and the 
regulations for management were planned under the direction of Ar
thur L. Clark while Superintendent of the Department. The drafting 
of regulations for the management of these preserves was governed 
by the desire, first, to protect the public interest; second, to benefit 
open shooting; third, to encourage the propagation and liberation of 
more game birds in Connecticut; and fourth, to provide a method by 
which individuals or clubs could obtain good pheasant shooting on 
highly developed private areas with a reasonable chance of a fair re
turn in relation to the time and money expended. 

REGULATIONS 

1. The area must be suitable for the purpose and shall not conflict
with a reasonable prior public interest.

2. Regulations apply to pheasant shooting only.
3. Acreage requirements-A minimum of 500 contiguous acres is

required with a maximum of 1,000 acres per area and not more
than 5,000 acres per county.

4. Boundaries and posting-The boundaries in so far as possible
shall extend to natural boundaries such as roads, railroads,

streams, etc. To avoid unintentional trespass the area shall be
adequately posted with signs of standard size and wording.

5. Required liberation and length of season-The shooting season
is confined to the regular open season for pheasants ( October 20
to and including Thanksgiving Day) if the liberation is carried
out at the rate of 1 bird for each 4 acres in the preserve. If,
however, pheasants are liberated at the rate of one bird per acre,
shooting is permitted from October 1 to February 28, inclu
sive. The total yearly liberation shall be made in the ratio of not
less than 1 cock to 5 hens.

6. Bird-credits for game management-Allowances in lieu of liberat
ing birds are given, after inspection, for game management prac
tices carried out on the preserves. Information obtained on the
results of these game management practices can be applied by the
Department to the management of public shooting areas.
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7. .Kill restrictions-The birds which may be killed is limited to 70
per cent of the number liberated. The bird-credit allowances
given are considered as birds liberated in figuring the number that
may be killed. There is no restriction on the sex of birds to be
killed or the daily bag limits.

8. Time of liberation-Birds must be liberated one day in advance
of a day when shooting is being done on the preserve. This regu
lation prohibits the liberation of birds as "live-targets." An ex
ception is made for duly authorized field trials.

D. Identification of kill-All pheasants shot on the preserve must be
tagged, not later than one hour after sunset on the day killed,
with sealed, numbered tags which cannot be duplicated or used
more than once. These tags must be purchased from the Depart
ment for which a charge of ten cents per tag is made.

10. License fee-In lieu of a license fee for the permit to operate, an
annual rental fee of ten dollars ($10.00) is made for a tag sealing
device.
All monies collected as rental of tag sealing devices and the sale of
tags used to identify birds killed on the preser,•e is received by
the State Board to be used for the protection, preservation and
propagation of game. Since the preserves were established, $890
has been realized from the rental of tag sealing devices and
$1,785.10 from the sale of tags, making a total cf $2,675.10 in
revenue received from the preserves.

11. Permit and license requirements-The permit to ope1·atJ and shoot
on the Preserve must be secured from the Board each year in
advance of the shooting season. Reasonable proof is required that
all requirements have been satisfied. A game breeder's license is
required in addition to the permit to operate. A hunting license
is required of all who shoot on the preserve. Permits are subject
to revocation at any time for violation of the game laws or of the
regulations.

12. Records and reports-Accurate records of tb.e number of birds
raised or purchased and liberated together with the dates of lib
eration, the number of hunters and the number of birds killed
each day are required. These records are open to any duly au
thorized agent of the Board at any reasonable time. Within thirty
days after the close of the season a copy of these records, to
gether with any other information requested, is filed with the
Board by the permit holder.

13. Revision of regulations-Regulations are subject to reasonable
revision at the option of the Board and such revision may be ef
fective ten days after written notirr has been sent to each person
holding a permit.
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The private shooting preserves have carried on operations under 
widely different methods and with varying degrees of success. Most 
of the preserves employ a game keeper. Seven of the twenty areas, 
that have been in operation, have propagated the birds used. In some 
cases surplus birds raised. have been sold to help defray the cost of 
operating. Thirteen areas have used birds purchased from commercial 
game breeders. All of the areas have carried on some form of game 
management practices and bird-credits allowed for these practices have 
ranged from a low of 15 to as many as 400 birds. Many of the pre
serve owners have never asked for bird-credit allowances and have 
been willing to liberate the .full quota of birds required. In many 
instances more birds were liberated than is required. The methods of 
operating vary from year to year to meet changing conditions, correct 
mistakes that have been made in the past or to try out some new 
theory in an attempt to obtain more efficient results. It would be im
practical to enter into a lengthy discussion at this time on how each 
individual preserve has operated from year to year. Regardless of the 
different methods of operation, the number of birds killed in relation 
to the number of birds liberated, compiled over a 6-year period does 
provide some valuable information. 

The private shooting preserves in Connecticut fall into three gen
eral classifications: 

1. Those operated by one person or a few individuals for their own
enjoyment and that of a limited number of guests.

2. Those operated as a club with limited membership.
3. Those operated on a purely commercial basis.

Of the twenty different areas established since 1933, seven have been 
operated by individuals, nine by clubs, and four commercially. Two 
new preserves were started during the 1939-40 season, one operated 
by an individual and the other on a commercial basis. Only five areas 
have discontinued operation, of which one was operated by an indi
vidual, two as clubs and two commercially. 

TABLE 1. SUMMARY OF REGULATED SHOOTING PRESERVE RECORDS 

Number ofl Total I Preserves 
Season_�_O_p�e_ra_ti_n_g�_Acreage 
1934-35 9 

I 
4 522 

I 
1935-36 13 6)70
1936-37 141 8,046 
1937-38 11• I 9,986 
1938-39 15• 9,040 

38,364 \ 

Number Operating 

I I 
During 

Regular Extended Total 
Season \ Season Liberation 

1 8 3,918

1 
1 12 6,779 
3 11 7, 576 
2 15 8,034 
4 11 7,491 

33,798 

10ne preserye discontinued operations the following season. 
20ne preserve discontinued operations the following season. 
3Three preserves discontinued operations the following season. 

Total I 
Kill 

1,252

1 
2,506 
2,868 
3,433 
3,086 

13,145 I 

Per Cent 
of Kill 
31.9 

36 9 
37.9 
42.7 
41.2 

38.9 
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Since the preserves were established in 1933 up to and including 
the 1938-39 season, a reported total of 34,566 pheasants have been lib
erated. The total reported kill was 13,314 birds or 38.5 per cent. 
The preserves established in 1933 were started too late in the season 
to make their first year's records comparable with the following years 
so they have been omitted from all tabulations. Liberation figures 
refer only to those birds actually liberated and do not include the 
bird-credits that were given for game management practices. 

Table 1 summarizes the regulated shooting preserve records for the 
past five years. 

Table 2 shows the total reported liberiltion and kill of the seven 
preserves operated by one person or a few individuals. Taken as a 
whole these preserves carried on the most extensive game management 
practices. The low percentage of kill shown by preserves 1, 4 and 7 
is believed due to the relatively small hunting pressure. 

TABLE 2. TOTAL LIBERATION AND KILL RECORDS �'OR PRESERVES OPERATED 
BY INDIVIDUALS 

1. 
2. 
3. 

4. 
5. 
6. 

7.1 

Number of Years 
Operating 

4 
4 
3 
3 
2 
2 
l1 

19 
1Discontinued operation. 

I 
I 

Total 
Liberation 

2,263 
4,204 

895 
1,260 
1,523 

633 
510 

11,288 

I 
I 

Total 
Kill 
343 

1,431 
367 
239 
775 
166 

78 
3,399 

Per Cent 
of Kill 

15.1 
34.0 
41.0 

• 19.0 
50.8 
26.2 
15.3 
30.1 

TABLE 3. TOTAL LIBERATION AND KILL RECORDS FOR CLUB OPERATED 
PRESERVES 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8.1 
9.1 

Number of Years 
Operating 

5 
5 
5 
5 
4 
4 
2 
2 
1 

33 
1Discontinued operation. 

Total 
Liberation 

2,777 
1,843 
3,061 

864 
2,159 
1,859 

793 
919 
175 

14,450 

Total 
Kill 

1,014 
866 

1,509 
225 

1,079 
747 
338 
187 

34 
5,999 

Per Cent 
of Kill 

36.5 
46.9 
49.3 
26.0 
49.9 
40.1 
45.1 
20.3 
19.4 
41.5 

TABLE 4. TOTAL LIBERATION AND KILL RECORDS FOR COMMERCIALLY 
OPERATED PRESERVES 

Number of Years Total Total Per Cent 
Operating Liberation Kill of Kill 

1. 5 4,192 2,700 64.4 
2.1 4 1,998 533 26.7 
3.1 3 1,258 265 21.1 
4. 1 612 249 40.7 

13 8,060 3,747 46.5 
1Discontinued operations. 
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Table 3 shows the total reported liberation and kill of the nine pre

serves operated by clubs. 

Table 4 shows the total liberation and kill of the four preserves 
operated commercially. 

Table 5 presents a comparison of the total liberation and kill of the 

three different classes of operations. 

TABLE 5. CO)IPARISON OF THE TOTAL LIBERATION AND KILL OF THE THREE 
DIFFERENT CLASSES OF OPERATIONS 

Total Number 
of Years in Total Total Per Cent 
Operation Liberation Kill of Kill 

g�J:::��-�i··::::::::::::::::::::::::::::\ 
19 11,288 3,399 30.1 
33 14,450 5.999 41.5 
13 8,060 3,747 46.5 
65 33,798 13,145 38.9 

Birds liberated and killed I 
during the 1933 season 768 169 22.0 

I 34.566 13,314 38.5 

On these presenes which are operated under as favorable condi
tions as is possible and with no restriction as to the sex of the birds 

that could be taken, the highest percentage of reported kill was 64.4 
per cent of the total number of birds liberated during a 5-year period. 
The lowest percentage of kill was 15.1 per cent of the total number 
of birds liberated during a 4-year period. The highest percentage of 
kill was made on a commercially operated preserve where the hunting 
pressure was great and the lowest percentage of kill was on an in
dividually operated preserve where the hunting pressure was rela
tively small. On these preserves there has been an unaccounted for 
loss over a period of years of at least 35.6 per cent of the birds liber
ated and on one preserve this loss was as great as 84.9 per cent. It 

seems reasonable to believe that some, if not the greatest proportion 
of this loss, can be accounted for by the fact that these birds drift 
away from the preserves and help to restock the surrounding covers. 
Such restocking is of benefit to open shooting areas. 

I do not believe that at the present time these private shooting pre
serves have appreciably lessened the hunting pressure on areas that 
are open to public shooting. 

The expense of operating a preserve is more than the average hunter 
is willing or able to pay. The cost of shooting on a commercially oper
ated presene is at the present time prohibitive except for the more 
well-to-do class of sportsmen. In view of the relatively small per
centage of kill obtained, a revision of the regulations which would pro
vide for a decrease in the cost of operation and permit the establish

ment of more preserves might be advisable. 
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SUMMARY 

1. Regulated private shooting preserves have been operating in Con
necticut for the past six years. 

2. Private shooting preserves, operated under the regulations cited,
do not seem to be harmful to the public interest. 

3. At the present time hunting on private preserves does not appear
to appreciably lessen the hunting pressure on public shooting areas. 

4. The variation in percentage of kill on the different types of pre
serves is believed due to the hunting pressure. 

5. Over a 6-year period on the private shooting preserves, there was
a difference between the number of birds liberated and the number 
killed of 21,252 birds. 

It is concluded that a considerable percentage of these birds drift 
off the preserves and are available to hunters on areas open to public 
shooting. 

WHY MORE WILDLIFE IS NOT PRODUCED ON 
AGRICULTURAL LAND 

J. p AUL MILLER 

U. S. Bureau of Biological Survey 

AND 

BURWELL B. POWELL 

U. S. Bureau of Agricultural Econornics 

Your attention is directed to the title of this paper-" Why More 
Wildlife Is Not Produced on Agricultural Lands." That means that 
the authors have been assigned the unenviable task of pointing out 
weaknesses and shortcomings in our present farm-game programs and 
policies. 

"\Ve approach this task with apprehension, if not trepidation, and 
ask that you consider our expressions in the spirit in which they are 
offered-a sincere desire to advance the cause of conservation. Please 
do not think that the remarks we are about to make are our final or 
complete conclusions on the matter. In analyzing the situation we 
feel that we have a job to do and we hope that we will do it convinc
ingly. Unqualified statements are often subject to a considerable de
gree of misinterpretation, but they have value, however, in throwing 
into bold relief points on which attention should be focused. Such 
positive statements can be made as the result of the study of wildlife 
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as a supplementary farm enterprise and although they do not apply 
universally, yet they reveal shortcomings that are sufficiently general 
to demand serious consideration. 

One of the most evident weaknesses of present farm-game policies 
disclosed by the study is the approach commonly taken by game tech
nicians in attacking wildlife problems. It appears that as technicians, 
we have apparently remained too close to the problem, we have put 
wildlife first, last, and always. 

How important is it that we reverse our position and consider the 
problem first from the farmers' point of view? Statistics compiled 
during the course of this investigation revealed that 89 per cent of 
the potentially huntable area of the United States is devoted primarily 
to agricultural uses, and as nearly as can be estimated, farm-game 
species constitute 85 per cent of all game killed in the entire country. 

Our statistics further indicate that 82 per cent of the available food 
and cover for wildlife and 84 per cent of the food and cover that it is 
economically feasible to manage are on land devoted to agriculture. 

At present game-management methods recommended to farmers of
ten involve change in accepted farming practices. That does not come 
easily. As Lord Ernle, in his '' English Farming, Past and Present,'' 
points out: "Changes in farming practices are always slow; without 
ocular demonstration of their superiority and without experience of in
creased profits, new methods are rarely adopted. ' ' Please note that 
Lord Ernle emphasizes two things-visible ocular and profitable re
sults. The truth of his statement has been demonstrated throughout 
the ages. 

Let us consider some of the points that we, as game technicians, have 
used in attempting to sell our programs, and determine whether we 
have been able to convince the farmer of the desirability of wildlife 
management. Have we been able to show him increased wildlife com
mensurate with the money and effort expended, or that he can make 
a monetary or other profit by having more wildlife? 

Conservationists have contended that if he would follow certain 
practices, he could increase the wildlife on his property many fold, 
but have not told him that if and when he reached the optimum, he 
probably would be able to harvest not more than one unit of wildlife 
to every 3 or 4 acres of agricultural land. Our survey disclosed only 
isolated and exceptional instances in which even this low wildlife yield 
was realized for any considerable period. Wildlife enthusiasts have 
implied that with adoption of recommended management techniques. 
game would be abundant enough to supply the demand. We know 
better but hitherto have not publicly denounced such claims. We 
know that under present conditions no large area ( county or similar 
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unit) produces anywhere near the head of game mentioned, i.e., one 
unit on 3 to 4 acres. Most game commissions would be more than 
satisfied if each year their sportsmen bagged an average of one unit of 
game for every 20 acres of land in the state. 

Farmers recognize the limitations on game production and they also 
know that it is not practicable to devote good agricultural land and 
labor to a crop of such low productivity and of such mobile character 
as game. Also, it should be remembered that we are constantly in
forming the farmers that they do not own the wildlife. Do you feed 
and groom your neighbor's dog, fertilize his lawn, or trim his rose 
bushes just so he can enjoy the neighborhood more? 

Have we been able to demonstrate to the farmer that with reasonable 
cost and effort we can produce wildlife, incidental to farming activi
ties, in any quantity that will return a profit, monetary or otherwise, 
without materially altering established practices? From the farmers' 
point of view, NO, otherwise the changes that have been commonly 
recommended would already have been accepted. 

It has repeatedly been suggested that there are possibilities of the 
farmer obtaining adequate monetary returns from game. Some farm
game programs have even been sold on this hypothesis, yet the ques
tion remains : Is this a statement of fact that can be generally ac
cepted? 

It is evident that sportsmen cannot affoI''d to pay the farmer several 
dollars a head for farm game whether on the basis of units taken or 
of privileges granted; yet the farmer cannot afford to put forth much 
effort for the small monetary return that it is logical to expect the 
hunter to pay. The investigators found that with few exceptions ( and 
most of these were in communities where only extensive types of agri
culture were practiced) the low productivity of game limits the pos
sible net monetary returns to inconsequential amounts. 

In practically every instance, the task of collecting compensation for 
game is left entirely to the farmer. This requires patrol and constant 
surveillance, and the receipts are almost always absorbed by the mar
k!"lting costs. We have been told many times in the past, but we must 
now once and for all abandon the idea, that farm game constitutes a 
money crop for the farm, except in a very limited number of instances 
where the areas are favorably situated and where only extensive land
use is practiced. 

Our investigation clearly revealed that the matter of incidental in
come to the farmer through the sale of produce and services to the 
sporting public is more a dream than a reality. The monetary returns 
that may be realized from such sources are probably more than offset 
by the destruction and theft of farm products by irresponsible hunters. 
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Sportsmen, as a further inducement to farmers to encourage the 
production of wildlife on their farms, frequently mention the value 
of game birds in the destruction of insects and weed seeds. This 
survey brought out clearly just how controversial this subject is and 
how some disinterested authorities and farmers view hunters' conten
tions in this matter. Game birds are not highly insectivorous, and 
farmers are fully aware that they will have to continue to use insecti
cides against insect pests and to combat weed pests, regardless of the 
presence of the game species. Furthermore, entomologists have pointed 
out that some of the practices frequently recommended in the interests 
of game management constitute insect hazards. 

Exponents of wildlife management have repeatedly used the de
struction of weed seeds by game as an argument in favor of encourag
ing wildlife production on the farm, but they have yet to demonstrate 
that bird activities actually reduce the prevalence of weeds. On the 
other hand, we frequently recommend the planting of weeds for the 
benefit of game, for example, ragweed. The two ideas, one contending 
that birds control weed pests, the other recommending encouragement 
of weeds to benefit wildlife, do not harmonize. 

Let us not forget the farmer's inalienable right to the peaceful pos
session and occupancy of his land. We know it is the farmer's right 
to say who shall enter upon his farm, when they shall enter, where 
they may go, and what th� may do while they are on his property. 
Usually the farmers find themselves unsupported in the enforcement 
of these rights. Consequently, the farmer frequently considers the 
increase of wildlife on his place in the same category as putting out 
sugar to draw flies. 

The disregard of their rights by the public frequently compels 
farmers to forego the pleasures they might otherwise enjoy from wild
life. When wildlife is considered a liability rather than an asset, 
farmers are not likely to devote time or land to its production. That 
condition is widespread and we have so far failed to convince the 
farmer that his solution of neglecting game and posting his land is not 
the best one. 

The reason that the majority of farmer-sportsmen programs have 
not stood the test of time is obvious. The findings of this study dem
onstrate that programs are sold to farmers on the basis of protecting 
the farmers' rights and controlling public hunting. Failure to pro
vide the promised protection leads to collapse of the programs. The 
associations that have survived have one thing in common; the farmers 
have provided their own protection, all of which goes to prove that 
apparently the farmers must depend upon themselves. 

We have attempted many times to superimpose wildlife management 
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on agricultural programs where circumstances and conditions did not 
warrant such activities. Intensive agricultural use of the land fre
quently must entirely prohibit public hunting. Claims of damage to 
crops by wildlife are often justified, and those on the border line are 
made almost as impressive by the farmers' objection to gunning too 
close to his flocks and farmstead. In either instance, logic is on the 
side of the farmer. 

The original question was: Why is not more wildlife produced on 
agricultural lands? 1,Ve have mentioned what we believe are a few 
of the reasons. 

The situation is not one that can be remedied by wishful thinking. 
The following suggestions, however, may be of some avail. They are 
not advanced as a panacea, but to show that although the present 
writers consider the situation serious, they do not think it altogether 
hopeless. They feel that perhaps we have been trying to get in by the 
front door when we should have been using the tradesmen's entrance; 
that future investigations should be made and techniques designed 
with a thorough consciousness of the fact that up to the present it has 
not been demonstrated that farm-game species are a dependable eco
nomic asset to the producer. In our investigations we found that when 
a logical perspective has been evidenced in wildlife-conservation pro
grams, proper recognition has been forthcoming from those who ul
timately determine the place of wildlife in our social structure: THE 
FARMERS. 

This demonstrates that the concept of wildlife production and utili
zation needs to be reoriented to the extent that researchers, technicians, 
educators, and administrators view wildlife-conservation problems and 
approach their solution from the standpoint of the producer as well 
as that of the user. 

Obviously it is up to us to fit our recommendations into prevailing 
agricultural practices and land-use programs. 

The acceptance of this philosophy will assure the ultimate inclusion 
of the sound principles of wildlife management in the farming prac
tices of the United States. 
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During the past few years water development has been undertaken 
by several federal agencies. Water impoundment as carried out by 
the Bureau of Biological Survey is designed to restore lakes and 
marshes that have been drained and to improve existing areas pri
marily for waterfowl. The Biological Survey, in a number of in
stances, also manages the wildlife values of federally owned storage 
reservoirs developed for irrigation, flood control, navigation, or hydro
electric power. While waterfowl interests are necessarily of secondary 
importance on these units, such areas can become valuable feeding 
grounds through proper biological development. If the revegetation of 
impoundments and restored areas is undirected, the natural develop
ment of marsh and aquatic plants often results in domination by spe
cies that are undesirable or of low wildlife value. To avoid this oc
currence, it is essential to propagate plants that give the most promise 
of success in and adjacent to each unit and that will be most attractive 
to the waterfowl species commonly found in the environs and therefore 
to the potential waterfowl population of the area. Inability to procure 
propagules with ease and economy is often responsible for the post
poned vegetative improvement. As time progresses noxious species 
encroach upon territory well suited to the propagation of good food 
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and cover plants; hence it is important that no time be lost in estab
lishing the desired species by planting. 

It is recognized that the use of tubers or underground stems of such 
species as sago pondweed, bulrushes, and duckpotatoes results in the 
earlier establishment of mature stands, but the cost of digging and 
handling such planting stock is often excessive and prohibits the plant
ing of more than a small fraction of the area. Seeds may be gathered 
with much less expense of time and money, and even though seeds of 
some species remain dormant over one season, they will produce satis
factory stands by the end of the second growing period. 

The economical methods hereinafter described of collecting and 
storing seeds are of course contingent upon the availability of the 
desired plants in relatively pure stands and in sufficient quantities. 

Alkali bulrush ( Scirpus paludosus) grows in shallow waters or on 
moist flats in alkaline regions from Nebraska and the Dakotas west
ward. By late summer the waters often recede and leave the plants on 
dry ground on which the usual grain-harvesting machinery can be op
erated successfully. Seeds of this species have been taken in large 
quantities in North Dakota during September and October with a 
grain combine slightly readjusted to handle them. A yield of 7 to 12 
bushels per acre, and weighing 40 pounds per bushel was realized at a 
cost of $0.0063 a pound, or $0.25 a bushel, for harvesting. 

In Montana a combine has been used on the ice after the marsh has 
frozen over; the yield was reduced owing to natural shattering of seed 
heads, but harvesting was economical. Seeds must be spread out thinly 
on a tarpaulin or smooth floor and dried thoroughly before sacking. 

The more widely distributed wild millet (Echinochloa crusgalli) 
and Pennsylvania smartweed (Polygonum pennsylvanicum) grow on 
slightly higher ground and hence are more accessible to farm machin
ery. The time of ripening of wild millet varies with the latitude and 
the season. In northern Missouri, collection should be started about the 
first of September, while in North Dakota the seed is ready to harvest 
about the middle of August. Harvesting operations should begin as 
soon as the plants are dry, because if allowed to stand longer the seeds 
shatter too much for economical harvesting. 

The air inlets on a combine or threshing machine must be almost 
completely closed to prevent this light seed from being blown out with 
the chaff. A good millet field often contains spots of beggarticks 
( Bid ens sp.), which should be avoided, for the machine will not sep
arate the seeds of that plant from those of millet. Wild millet seeds, 
averaging 12 pounds to the bushel, have been combined, dried, and 
stored on the Squaw Creek Migratory Waterfowl Refuge in Missouri 
at a cost of $0.04 a pound. 
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The seed heads of Pennsylvania smartweed ripen progressively, and 
it is impossible to get all the seeds that are normally produced, for 
early in September in northern Missouri mature seeds and blossoms 
may appear simultaneously on the same head. 

A clover stripper may be used on small patches that cannot econom
ically be reaped by combine, although this method is laborious and too 
slow for quantity production. In large stands the combine has proved 
satisfactory, although the seeds obtained are not so clean as those of 
millet or alkali bulrush similarly collected, since the plants are green 
and tough and remain so until after a good frost, making the inclusion 
of considerable stalk material unavoidable. This seed and stalk mix
ture should be dried and then screened through the smallest meshed 
wire cloth that will permit easy passage of the seeds. The seeds must 
be thoroughly dry before sacking to avoid heating and loss of viability. 
In September, 1939, 5,600 pounds of Pennsylvania smartweed seeds 
were harvested by combine on the Swan Lake Migratory Waterfowl 
Refuge at a cost of approximately $0.09 a pound. 

Sago pondweed (Potamogeton pectinatus) seeds may be gathered 
during the latter part of September by pinching off the ripe seed heads 
or raking out the plants without disturbing the tubers. The seed
bearing tops must be spread out for thorough drying, after which they 
can be flailed and the seeds screened out or the whole put through a 
separator to remove the plant stems and other debris. No less than 
1,600 pounds of clean seeds have been gathered in this manner on one 
Nebraska lake without reducing the succeeding year's growth. Sago
producing lakes with clean shorelines offer unusually easy means of 
obtaining seed, for the plants with the attached seeds are often washed 
ashore in windrows during the early fall, particularly after storms. 
This aggregate may be allowed to remain for several weeks for thor
ough drying by exposure to the sun's rays. On the Bear River Migra
tory Bird Refuge in Utah, 5,200 pounds of sago pondweed seeds were 
collected and cleaned in this manner at a cost of about $0.14 a pound. 
Sun-treated seeds have a slightly higher percentage of germination, 
but the difference does not warrant efforts to provide the solar stim
ulus. 

Bushy pondweeds (Naias sp.) and wigeongrass (Ruppia maritima) 
produce small seeds borne in the axils of the leaves, and this makes 
extraction from the stalks impracticable. The seed-bearing plants must 
be gathered and spread out on a canvas to dry in order to save the 
seeds that may drop off during the sacking process. Both these species 

often grow in dense stands and, as in the case of sago pondweed, early 
fall wind storms frequently pile the seed-bearing stalks on the shore 
in windrows. Such an aggregate retains moisture for a long time 
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and, like the hand-picked stalks, this material must undergo thorough 
drying before storage. 

Seeds of delta duckpotato (Sagittaria platyphylla) and related spe
cies are easily hand-picked early in the fall. First-year germination 
of dry S. latifolia seeds has run better than 80 per cent. 

Although sago pondweed, bushy pondweed, and wigeongrass are 
true aquatics, their seeds not only are able to withstand air drying 
but such treatment actually raises their percentage of first-year germi
nation. Laboratory experimentation indicates, however, that the ger
mination of the seeds of many species of aquatic plants is greatly re
tarded or seriously injured by prolonged drying. 

The seeds of sago pond"·eed, bushy pondweed, wigeongrass, wild mil
let, smartweed, and sagittaria can be stored dry with no loss of viabil
ity. It is essential that these seeds be carefully air-dried to prevent 
heating in storage, which would result in premature germination or 
spoilage. Seeds should be thinly spread on a canvas or tight floor and 
turned frequently to facilitate drying. Under normal conditions the 
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seeds will be ready for storage after drying for five days. The seeds 
should be stored in a cool, dry place and beyond the reach of rodents. 

The Indian method is recommended for gathering wild rice seeds. 
This consists of carefully bending the stalks over a boat with a stick 
and with another stick lightly tapping the seed heads to remove only 
the mature seeds. Since the seeds ripen progressively, they must be 
gathered at intervals of three or four days; and if the same paths are 
followed, unnecessary damage to the plants can be avoided. These 
seeds must not be allowed to dry and should be stored in cool water 
within a few hours after harvesting. 

For over-winter storage, excellent results have been obtained by 
placing the wild rice seeds in wire-cloth crates and keeping them in 
specially constructed cellars provided with a constant flow of cold 
water (Figure 1). The temperature of the water may vary from 42° 

to 48° F., the lower temperatures being preferable. Each crate, about 
two-thirds full of seeds, is elevated about 4 inches from the floor to 
insure the circulation of water under it and projects about 4 inches 
above the surface of the water. The seeds should be stirred with a 
paddle about twice a week and the nonviable floating seeds skimmed 
off. The seeds may be removed and sown as soon as the ice breaks up 
on the lakes. A test of wild rice seeds stored in this manner on the Ar
rowwood Migratory vV aterfowl Refuge in North Dakota showed a ger
mination of 89 per cent just prior to planting time. 

The size of the storage cellar, which has been used successfully for 
five years by the Bureau of Biological Survey, is 20 by 30 feet. The 
floor and side walls are poured concrete. Five baffle partitions divide 
it into six units, each of which accommodates two screen-wire crates 
containing the rice seeds. The partitions are so arranged that the 
water must flow around and above or below alternating ends, thus 
creating complete circulation in every part of the cellar. Water enters 
at one end about 36 inches above the floor and the outlet at the other 
end is at a 30-inch elevation; thus a 30-inch depth is maintained in all 
the storage compartments. An outlet in the floor permits draining the 
cellar when the seeds are to be removed. 
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STUDIES PRELIMINARY TO A WATERFOWL HABITAT 
RESTORATION PROGRAM ALONG THE ILLINOIS RIVER 

HARRY G. ANDERSON 

Illinois State Natural History Survey 

The Illinois River, a main tributary of the Mississippi, is geo
graphically situated to serve as one of the most important single water
fowl routes along the Upper Mississippi Flyway. The average width 
of the valley floor is 3.1 miles and is pot marked by numerous small 
soft-bottomed lakes whose waters have varying densities of suspended 
silt. The section of the valley between LaSalle and Meredosia, Illinois, 
is one of the better duck habitats of the Mississippi region. 

Drainage, erosion, pollution and divergence of water from lower 
Lake Michigan are factors that have markedly affected the original 
Illinois River habitat. The reclamation and drainage of bottomland 
has turned swampy areas into extensive cornfields which amount to 
several thousand acres. Erosion and turbidity are growing problems 
resulting in lake filling which induces better conditions for an unde
sirable plant succession. The pollution evil is being abated because 
of the rapid installation of disposal plants, but recently it was intensi
fied along the upper Illinois River due to reduction of water inflow 
out of Lake Michigan. This reduction of influx of water into the 
river has resulted in a lower base water level along the entire length 
of the river, introducing serious problems in many localities. 

These profound changes in the environment have progressively de
creased the utility of the Illinois River Valley to waterfowl popula
tions. Specifically, this has been accomplished through the reduction 
of marsh and open water area, the destruction of desired natural food 
and the concentration of duck populations on fewer resting and feed
ing grounds. The most important environmental change having a 
possible benefit to waterfowl is the introduction of large quantities of 
corn into the immediate habitat. 

The southward migration of ducks through the Illinois River Val
ley during each of the last two years was estimated at its peak fall 
population to be well in excess of 1,000,000 ducks. Mallards composed 
80 to 90 per cent of the total flight; black ducks, pintails, greenwing 
and bluewing teals, gadwalls, baldpates, shovelers and lesser scaup 
ducks made up most of the remainder of the flight. Puddle ducks are 
far more numerous than divers, a situation to be expected since there 
are very few· large open lakes suitable for diving species. 

Throughout the fall flight, the ducks are more or less uniformly 
dispersed in the northern, central and southern sections of the valley 
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from LaSalle on the north to Meredosia, Illinois, on the south, a dis
tance of 165 miles. This uniformity of distribution is probably due to 

a corresponding uniformity in the habitat which is almost entirely of 
shallow lakes and swamps, adjacent to extensive cornfields. This dis
persion relieves the pressure on cultivated and native foods in any 
one of the three sections, especially on the none too abundant native 

foods. 
Approximately 50 per cent of the valley formerly subject to over

flow has been reclaimed by a combination of diking and pumping. 
The land is chiefly planted to corn. Of the remaining half, 16 per cent 
is now duck habitat and only a small portion of this dependably pro

duces native duck foods. A fortunate correlation exists between the 
ducks and their food supply. Mallards, pintails and black ducks 
comprise at least 90 per cent of the total duck flight, and they feed 

largely on waste corn, which covers an area thirty times greater than 
the acreage productive of native foods. Thus, both the corn feeders 
and native food consumers have supplies that usually last well into the 
fall. 

The feeding- habit of the ducks using the cornfields are of special 
interest. Besides the mallard, pintail and black duck, wood ducks 
resort regularly to the cornfields. Bluewing teals may be seen in 
the grain earlier in the fall, but usually these early migrants make 
greater use of shallow marsh areas. In some localities, however, these 
corn feeders are content to feed on wild millet, cutgrass, pondweeds 
and other native foods rather than corn. In late fall, mallard flocks 
may be seen toward dusk circling over cornfields as much as 25 
miles away from the river. As the food supply adjacent to the river 
is consumed, these daily flights become larger, more diverse and cover 
greater distances. 

It is apparent, therefore, that, in order to take care of the present 
and anticipated larger future flights adequately, it is imperative to 
improve the marsh habitat along the Illinois River. This is the man
agement program proper, and it involves such far-reaching problems 
as water level stabilization, close supervision of land reclamation, the 

production of more native food and full encouragement of soil con
servation activities. Of the problems listed, fluctuating water is by 
far the most important, since the Illinois River is subject to great 
changes in water levels, both seasonally and over a period of years. 

The chief injury by fluctuating water is to aquatic vegetation which 
is especially susceptible to the Illinois combination of turbid floods 
and great variation in seasonal levels. This variation at present may 
be 15 feet in the spring and as much as 3 or 4 feet from May to No
vember. This degree of change plus the high turbidity characteristic 
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of spring waters, is extremely detrimental to aquatic, semi-aquatic and 
low marsh vegetation. 

Of the 16 per cent of the valley now suitable as duck habitat, only 
2 per cent, or about 11,000 acres, is subject to any appreciable amount 
of water stabilization during the growing season. Through careful 
comparative studies of important waterfowl foods on both stabilized 
and non-stabilized areas, it has been possible to determine the effects 
of water levels thereon. Some of these findings are as follows : 

1. American lotus grows best under fluctuating water conditions and
is adaptable to both seasonal and gradual changes. 

2. River bulrush grows about 80 per cent better under stable or
semi-controlled levels than under fluctuating conditions. 

3. Marsh smartweed grows about 60 per cent better under controlled
water conditions. 

4. Coontail is entirely dependent on stable water levels.
5. Pondweeds, Potamogeton pectinatus and P. americanus thrive

about 90 per cent better under stable water conditions. 
6. Cutgrass is entirely dependent on controlled water levels.
For purposes of checking field observations and determining the

degree of correlation between food availability, food use and the actual 
importance of corn in the diet, a total of 5,000 gizzards and gullets of 
ducks have been collected from every important point along the river. 
Areas subject to both controlled and uncontrolled water conditions are 
fully represented. About 1,200 of these gizzards have been examined 
and the resulting data are applied in the following discussion. 

It has been revealed that on areas subject to stabilized water condi
tions and seasons, such species as marsh smartweed, coontail, cutgrass, 
pondweeds, Cyperus esculentits and C. erythrorhizos are taken by most 
ducks in greater volume than corn. Areas subject to fluctuating water 
yielded gizzards, particularly of mallards, containing a greater volume 
of corn rather than native foods. The conclusion to be drawn from 
these statements is not only that native foods are more scarce in fluc
tuating waters, forcing the ducks to forage afield, but undoubtedly 
convenience, availability, proximity to water are important factors in 
influencing ducks to take native foods. Corn, especially if in or near 
water, is almost certainly a preferred item. 

The case of baldpates and gadwalls is particularly pronounced. 
These ducks are known to concentrate in certain definite areas and 
stomach analysis disclosed them to be feeding heavily on coontail, a 
plant incapable of thriving anywhere except under conditions of clear 
and stabilized water. These concentration areas do have fairly stable 
water. 

Controlled water levels will not solve all of the duck marsh prob-
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lems along the Illinois River, since even in some of these areas certain 
species appear to a degree not desirable in the waterfowl habitat. 
American lotus is such a plant. It is so vigorous of growth and so 
adaptable to conditions that it may not only take over large portions 
of open marsh but may even crowd out the more valuable food plants. 
Apparently, the lotus nut is the only part of the plant taken by ducks, 
and in the 1,200 stomachs analyzed to date, this item has occurred 
but five times. Since this plant will adapt itself readily to varying 
conditions, stabilized water levels would not eliminate this species. 

River bulrush, which is of little more value to ducks than lotus, 
spreads rapidly under semi-controlled water conditions. Seeds of this 
species are occasionally taken by Illinois River ducks, but it does not 
form any great part of the food. This plant, also, requires some other 
means of control than water level manipulations. 

It is unfortunate that an appreciable percentage of the Illinois River 
habitat produces little waterfowl food, due to the vigorous and domi
nating growth of lotus and river bulrush. Practical methods of con
trol are urgently needed. 

Through food habit analysis, a fairly comprehensive list of the most 
important foods of ducks using the Illinois River have been deter
mined. Some seventy species of plants have been taken from twelve 
species of ducks. Of this number, fifteen are readily eaten in certain 
localities, if available in quantity, and may be taken in preference to 
corn, wheat and buckwheat. These plants consist of three species of 
Potamogeton, three of Polygonum, three of Cyperus, one each of Cera
tophyllum, Leersia, Cephalanthus, Acnida and Echinochloa. All would 
respond to a marsh restoration program designed for waterfowl habi
tat improvement. 

In summary, the preliminary investigation has disclosed the follow
ing significant points: 

1. The present condition of the Illinois River is due to drainage,
erosion, pollution and divergence of water from lower Lake Michigan. 

2. The Illinois River has large and generally non-productive areas
capable of being restored to good marsh conditions. 

3. Ninety per cent of the duck flight is composed of mallards.
4. Mallard, pintails and black· ducks are heaviest feeders of corn;

other species tend to concentrate on areas subject to stabilized water 
conditions where native foog.s are abundant. 

5. Stabilization of water levels is the most important present step
required for restoring satisfactory marsh conditions. 

6. The 15 most desirable native duck foods, observed in the field
and verified by stomach analysis, are generally dependent on controlled 
water conditions for satisfactory growth. 
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7. High turbidity is detrimental to satisfactory aquatic plant
growth, especially of submerged species. -Stabilization of water level 
tends to lower turbidity, but general soil conservation practice over 
the watershed is the final answer to this problem. 

8. Practical control methods must be developed for checking inva
sion and growth of such dominating species as American lotus and 
river bulrush. 

WATERFOWL MANAGEMENT ON ATLANTIC COAST 
REFUGES 

RICHARD E. GRIFFITH 

U. S. Bureau of Biological Survey 

The fundamental principles underlying management of coastal 
marshlands for waterfowl are the selection of areas amenable to de
velopment of both fresh and brackish water habitats and the mainte
nance of optimum conditions through management practices based on 
waterfowl food habits and a knowledge of ecological factors affecting 
the food supply. 

Briefly, in the development of coastal refuges, it is necessary to pro
vide a combination of fresh and brackish feeding grounds and to make 
provision for water level manipulation within the impounded units. 
There are four types of coastal refuges, each of which presents a dif
ferent management problem. These types are: (1) coastal islands; (2) 
shallow, brackish-water bays separated from the ocean by a barrier 
beach; (3) broad expanses of salt marsh, dissected by fresh-water 
streams; and ( 4) tidal marshes near the mouth of large rivers in 
places where the volume of fresh water is sufficient to permit a diver
sified growth of fresh and brackish marsh vegetation. 

No single area combines all the features of optimum habitat for the 
species of migratory birds indigenous to the Atlantic Coast. Thus it 
is essential that management be concerned with providing the funda
mental habitat requirements in order that a refuge may be of maxi
mum value to the greatest number of species, particularly during emer
gency periods. Of course, plant associations vary with the type of 
refuge and its location. The specific details of management are ac
cordingly different, but the basic principles apply equally well to each 
refuge type. The five principal management practices are : water 
manipulation, planting, vegetation control, controlled burning, and 
the production of supplementary food crops. 

Coastal refuges are deficient in fresh-water areas. which provide 
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the varieties of food of primary importance to surface-feeding ducks. 
This deficiency is being met by impounding fresh water on the inner 
margins of marshes or where natural depressions occur on an expan
sive flat by dyking the low area in such a manner as to retain surface 
run-off and thereby establish a permanent fresh-water pool. The ponds 
thus created furnish an abundance of food for surface-feeding ducks 
to supplement that available on the salt marshes. In addition, the 
fresh-water ponds provide an alternate feeding ground for diving 
ducks common to the Atlantic Coast. There are two phases of water 
manipulation: (1) the regulation of levels within impoundments for 
food-plant production and to permit proper utilization, and (2) the 
erection of temporary dykes to retain surface run-off or tide water on 
marsh areas to make food plants available over a longer period. 

On fresh-water tidal marshes it has been possible to produce an 
abundance of food on otherwise unproductive marshlands by the sea
sonal regulation of water within dyked units. Wild millet, smart
weeds, and wild rice are the species best adapted for this purpose. 
\Vhere wild rice has to compete with other vegetation, it does not be
come established in extensive stands. By removing the competitive 
growth, however, and then permitting a rhythmic rise and fall of 
water within impounded units, good yields can be produced. In other 
units the water is drawn off during the early part of the growing sea
son and the field seeded to wild millet or to a mixture of millet and 
smartweeds. By keeping the field moist but not flooded, a good yield 
of seed can be obtained. The food thus produced is made available to 
surface-feeding ducks by keeping the fields shallowly flooded during 
the fall and winter. It is not necessary to reseed the millet and smart
weed unit annually, since stands of these volunteering species can be 
maintained by periodically disking or plowing the soil. 

Although the fresh-water units impounded on marsh areas are very 
productive of waterfowl-food plants, they also provide an ideal habitat 
for such species of undesirable vegetation as cattail ( Typha sp.) and 
giant cutgrass (Zizaniopsis miliacea). Unless controlled, these species 
would quickly supplant other emergent growth on the margins of the 
pond and also rapidly invade the shallow areas; thus they would se
riously reduce the value of the impoundments. The cattail problem is 
being met by periodically cutting back the undesirable growth. The 
initial cutting should be made during the early part of the growing 
season prior to the formation of seed heads, and if followed by two 
successive cuttings, the undesirable growth can be temporarily elimi
nated. Considering the ease with which cattail seeds are disseminated 
by wind and water and the wide distribution of the species, it is ob
viously impossible to obtain more than local control. and cuttings nnrnt 
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be made in subsequent seasons to prevent reestablishment of the plant. 
Giant cutgrass is found in abundance on the fresh tidal marshes 

along the south Atlantic. Established stands are brought under con
trol by draining dyked areas, cutting the grass and burning the tops, 
and plowing the soil to destroy the rootstocks. The area is then again 
flooded to a depth of 2 or 3 feet to prevent recurrent growth. It 
should be pointed out that absolute eradication cannot be obtained by 
one treatment and that control must be systematically followed out at 
periodic intervals. 

Many important waterfowl-food plants, including wigeongrass, sago 
pondweed, redhead grass, bushy pondweed, and wild celery, reach 
their best development in slightly brackish water but are quickly de
stroyed by influx of large quantities of sea water. Brackish-water 
feeding areas separated from the ocean by low barrier beaches are be
ing protected against storm tides, which would destroy the plant 
growth, by developing a bulwark of sand through the use of drift 
fences. Although the sand dunes built up in this manner may not suc
cessfully withstand coastal storms of hurricane intensity, they do re
sist severe storm tides. 

Salt and brackish marshes produce a variety of food which is often 
unavailable except during the flood tides. During periods of low tide 
or of high off-shore winds, feeding grounds may be largely free from 
water for several days and thus be of little value to waterfowl. The 
three-square bulrush (Scirpus americanus), the roots of which are an 
important source of food for Canada geese, grows in greatest abun
dance on the upper limits of the marsh or on sand flats that are often 
free from standing water for relatively long periods. The geese are 
unable to puddle out the roots except when the three-square beds are 
flooded. For greater utilization of three-square bulrush roots, a double 
furrow has been plowed across the low side of feeding grounds in such 
a manner as to form a temporary dyke that will retain a sufficient 
quantity of surface water to permit the geese to feed on the rootstocks. 
The same practice of dyking is carried out in the fresher marshes of 
coastal margins where such emergent plants as smartweed and wild 
millet produce an abundant seed crop but which are seldom available 
except during periods of high water. It is necessary. however, to 
break these temporary dykes in the spring to avoid impoundment of 
water, which would tend to drown out some of the desirable food plants 
during the growing season. 

Another important factor in coastal waterfowl management is the 
controlled burning of marshlands to obtain some value from such spe
cies as needlerush ( J uncus roemerianus), which would otherwise be 
absolutely worthless as food. By burning dense stands of this vegeta 



376 FIFTH NORTH AMERICAN WILDLIFE CONFERENCE 

tion late in fall or early in winter, an early growth of tender green 
shoots is obtained through the removal of the dead overstory, and by 
this means additional grazing areas are provided for Canada geese. 
Controlled burning is also applied to mixed stands of Spartina patens 
-Scirpus americanus to improve spring grazing for Canada geese and
to permit the utilization of three-square rootstocks by greater snow
geese ( Chen hyperborea atlantica). Unless controlled burning is prac
ticed, the extensive acreages of Spartina patens are of only slight value
to waterfowl. After removing the dead grass by burning, however,
the same area is intensively used by Canada geese, snow geese, greater
and lesser yellow legs, and Wilson's snipe.

Another means of obtaining greater utility of high marsh areas, 
which otherwise are of little value, is the development of small pools 
12 to 18 inches in depth. Irregular pools up to half an acre in size 
have been excavated with dynamite and then planted to wigeongrass. 
By this means it has been possible to provide brackish-water pools on 
salt-marsh islands where impoundment would be out of the question. 

Marsh management for the greater snow goose is a problem of no 
mean proportions. In feeding on the rootstocks of Spartina alterni
flora, the snow geese extirpate the plant over large areas. In one sea
son, a flock of 5,000 snow geese denuded about 300 acres of this grass 
in six weeks. As a result of their feeding activities, the general ele
vation of the area was lowered from 1 to 2 inches. This depression 
held sufficient water during the growing season to inhibit the reestab
lishment of this staple food plant of the snow geese. To obtain another 
stand of Spartina alterniflora it is necessary to exclude tide water by 
plowing a double furrow to form a temporary dyke and make provi
sion for surface drainage. In this way seedling plants have an oppor
tunity to become established, and the exclusion of standing water dur
ing the winter season prevents the snow geese from puddling out the 
rootstalks. This practice is of course limited to those areas in which 
drainage and exclusion of tides can be satisfactorily effected by ditch
ing and dyking. 

The reestablishment of vegetation on the denuded areas is aug
mented by seeding and by setting out sods. Shallowly flooding nearby 
three-square bulrush flats by means of temporary dykes relieves the 
pressure on the Spartina alterniflora marshes and tends to accelerate 
the recovery of denuded areas. 

Three-square is being replaced in some parts of the marsh through 
natural succession. Plowing and disking have been successfully used 
in arresting this undesirable plant succession and in maintaining a 
dense growth of three-square. 

The production of supplementary food crops to provide for water-
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fowl during emergency periods when natural foods may be unavail
able is an important factor in coastal waterfowl management. The 
kind of crop grown is of course determined by the type of lands avail
able for the purpose and the species for which the crops are intended. 
Corn and buckwheat are the principal crops planted to provide food 
for the surface-feeding ducks during emergency periods. Buckwheat 
is utilized as it stands, but corn to be made available must be broken 
down. The usual practice is to harvest a part of the corn crop for dis
tribution during critical periods. Oats, winter wheat, and rye have 
been found most satisfactory for the production of green forage, which 
is extensively used by Canada geese during the winter and spring pe
riods when natural foods are at a premium. It is essential that forage 
crops for geese be planted about six weeks in advance of the fall mi
gration, thereby permitting the plants to establish well-developed roots 
which prevent their being pulled up by geese. The fields will thus 
continue to provide forage throughout the winter and will be of par
ticular value during the spring. 

It is recognized that the dynamic forces of nature are constantly at 
work and that the vegetation on marshlands, as on uplands, is in a 
state of flux. Coastal areas are subject to sudden and catastrophic 
changes, as attested by severe storms which have obliterated produc
tive feeding grounds. The influence of man has destroyed or greatly 
modified extensive areas of marshland. If refuges are to function ef
fectively it is essential to direct plant succession so that it will be of 
continuous value to the wildlife dependent upon it. The Atlantic 
Coast refuge program is designed to serve the indigenous species by 
creating and maintaining the essentials for waterfowl habitat. 

RESTORATION OF WATERFOWL HABITAT IN WESTERN 
CANADA 

B. w. CARTWRIGHT

Ducks Unlimited, Canada 

Ducks Unlimited was sponsored by the More Game Birds in 
America Foundation; and became an actuality in 1937 when Ducks 
Unlimited, Incorporated, was organized in the United States. Ducks 
Unlimited (Canada) was incorporated in January, 1938, and com
menced operations in the field on May 1st of that year. In 1938 
$100,000 was made available and $125,000 in 1939. 

The first essential was to secure the active cooperation of the people. 
of western Canada. By the end of 1938, we had 3,200 key-men re-
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porting on duck and water conditions throughout Manitoba, Saskatche
wan and Alberta. Ten days after opening our head office in Winnipeg, 
a temporary dam was completed in the Big Grass Marsh in Manitoba 
and a death trap ·was eliminated. That same year, two permanent 
stop-log timber dams, each 60 feet long, were constructed. In Saskat
chewan, a temporary dam was built in the drainage ditch at W aterhen 
Lake, near Kinistino; and this was followed that fall by a 4,400-foot 
earth dam with a stop-log spillway 40 feet long. 

At Many Island Lake in southeastern Alberta-described by A. C. 
Bent as a waterfowl paradise in 1907-we rounded up 780 survivors 
of ducks, geese, coots and shorebirds and transported them to per
manent water 20 miles away. Thousands had already died and this 
had been going on for eight years. An earth dam, 1,000 feet long and 
14 feet high, was constructed to cut down the water area from ap
proximately 8,000 to 700 acres. An auxiliary canal 2 miles long with 
timber dam control gates and a traffic bridge were also constructed. 
In 1939, the results were spectacular. The normal run-off filled the 
dam with 5 feet of water, overflowed and restored 1,000 acres of 
marsh. \V. Ray Salt, our Alberta ornithologist, estimated an adult 
breeding population of 6,000 in May. The July census gave him 
21,000. At Ministik Lake, 30 miles east of Edmonton, a 27,000-acre 
project, 8,320 rods of fencing, 15 miles of fireguards, a lookout tower 
and cabin for our resident project manager have been constructed. 
Predators have been controlled, fire has been kept out, illegal shooting 
and poaching stopped, haying and grazing brought under control. 
The results here have also been spectacular. The results can be no 
better stated than quoting from the letter of Mr. Wallace Mason, a 
Supreme Court official of the Province of Alberta, dated February 13, 
1940: 

"Dear Mr. Main: I wish to offer Ducks Unlimited my cottage 
at Ministik Lake for the use of anyone connected with your or
ganization as long as yoit have control of the Ministik Lake Sanc
tuary. 

"It gave me the greatest thrill on going out there last fall with 
your Dr. Watson to see siteh vast numbers of ducks, etc., which 
goes to prove what a properly run and controlled sanctuary can 
do in regard to increasing the duck population as the flocks were 
far greater than they have been for the last twenty-six years. 
Yours sincerely, Wallace Mason." 
The results have not been quite so spectacular on W aterhen and 

Big Grass. W aterhen had been burning for fifteen years and many 
,hundreds of acres of former marsh were beds of wind-blown ashes. 
We flooded approximately 1,300 acres, put out the fires, planted bul-
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rush, cattails and pondweeds, built twenty islands from a borrow pit 
alongside the dam and planted them with willows. The remaining 
peat has become saturated and the stage is set for the next step in 
restoration. The impounded water eliminated a duck trap; and large 
numbers of ducks were raised. It will take several years to restore 
this former teeming marsh. 

We suffered a water shortage on the Big Grass Marsh last year. 
Our dams held all the run-off; and if they had not been there we 
would have had a completely dry marsh. As it was, we held and still 
have about 1,200 acres of water in the north end of the project on 
which a nice crop of ducks was raised, particularly redheads. 

Before I leave the construction work, I would like to give one or 
two samples of the smaller projects. Stalwart Marsh for instance is 
an ideal duck production area of about 2,000 acres which was dry in 
1938. A dam 100 feet long and a spillway protected by sheet piling 
and rip rap were constructed. The result was a pocket edition of one 
of the great marshes like the Delta at the south end of Lake Manitoba. 
It was particularly fruitful in redheads and canvasbacks. We have 
several similar projects. 

One of the most troublesome problems is the country where we have 
thousands of potholes, sloughs, and lakes from less than 1 to 100 acres. 
which all dry up about the same time. This is the type of country 
which has proved so deadly to ducks during the long siege of drought 
years. It is no exaggeration to say that millions of ducklings died 
in this type of country in the last ten years. The potholes and small 
sloughs run from ten to fifty per section of land. A short study of 
sixty-nine roadside sloughs and potholes made by myself on May 24 
last year revealed an average of three breeding pairs to each pothole. 
The average production would be six young per pair. The sixty-nine 
sloughs and potholes were alongside a well-travelled highway between 
Saskatoon and Watrous a distance of 67 miles-roughly one slough 
or pothole for every mile of the way. The indicated production, as
suming that six young would be the average, would be 1,236 young. 
This will give you an idea of the productivity of this type of country 
of which there are millions of acres in Saskatchewan alone. One of 
the reasons for the substantial increase in ducks in 1939 was because 
opportune rains in June kept these potholes full of water until the 
young were able to fly. It was touch and go throughout the season 
and the bulk of the crop was no sooner on the wing than the dry period 
set in and these waters disappeared with astonishing speed. Now the 
area of which I am about to speak covers 175,000 acres in the Caron 
district-about 20 miles west of Moose Jaw, Saskatchewan. There 
were approximately 5,000 sloughs and potholes here in the spring of 
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1939. By the end of July, only two held water. It is estimated that 
a duck crop of 90,000 was hatched in this area, 95 per cent of which 
perished before they could fly. This was one of the local areas which 
did not receive the opportune rains which brought off a larger per
centage of the Saskatchewan crop than had been the case for some 
years. ·we have constructed twenty-five projects in this area. The 
acreage actually improved is about 5,000 but the projects are so 
placed that the ducks will not have to trek overland more than 3 miles 
in any direction over 80,000 acres in order to reach permanent water. 
The system is to drain two to five potholes into one by ditching and 
deepening the centre pond. In other cases a small dam across a coulee 
will hold permanent water 5 to 7 feet deep, or a dyke was thrown up 
to cut down a large flat slough to a fraction of its size. The borrow 
pit would hold water deep enough to last through the summer or at 
least until the ducks could fly to more permanent waters. Dugouts 
were put in on a number of sites to insure key ponds. In another 
case, a temporary stream which carries the flash spring run-off was 
diverted into a slough by ditching 700 feet, 1 foot deep and using the 
earth as a dyke to hold the water at a level likely to be permanent. 
In these ways, dugouts, dykes, dams and diversions were used singly 
or in combination to spot twenty-five key ponds in seven townships. 

I may mention that while the work was going on we always had an 
interested audience of ranchers and when the contractor was through 
and we were wishing him "good-bye" he informed us that the neigh
boring ranchers had hired him to continue with the work in adjoin
ing districts. We believe that we have here a solution to the pothole 
problem. It has been tried in one or two places in Saskatchewan by 
local farmers or ranchers with complete success. We plan to extend 
this treatment of the pothole type of country on an extensive scale. 
It is not too expensive and the dividends in more ducks promise to be 
very high. 

I should also mention that we have used dynamite in large shallow 
prairie lakes which go dry each year where the ground remains too 
wet to work with drag line or horses. We have treated four large 
areas in this manner. The duck-outs, as we have called them, are about 
150 feet long, 20 feet wide and 5 feet deep and will insure permanent 
water in dry years. They are spaced from one-half to one mile apart 
and fenced. Eighteen such duck-outs have been put in four large 

.prairie lakes, all of which were former well-known duck producing 
lakes. They are Whitewater in Manitoba, and Big Stick, Rush and 
Tatagwa in Saskatchewan. An added advantage is that in the case of 
salvage operations the ducklings are concentrated if we are forced to 
move them. 
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I have given you samples of the different types of construction work 
that we have been engaged upon. There are thirty-one completed proj
ects, or projects on which work has been done. On many of them, of 
course, further work and improvements are still to do. They range in 
size from a few hundred acres to such huge projects as Gordon Lake, 
207,000 acres, approximately. 

By now I fancy you will be wondering how we have managed to do 
such a large amount of work over such a vast territory in such a short 
period of time and with such a relatively small amount of money. 
The answer is that for every dollar in cash sent north by your sporti,,. 
men, the Dominion and Provincial Governments, Municipalities and 
individuals have contributed what? If I said $10.00 in kind I think 
I would be absurdly conservative. But we will let it go at that. 

We have 530,000 acres on which we have done work that will bene
fit duck production. In addition, we have made preliminary studies 
on another 150,000 acres, for much of which plans and specifications 
have been prepared for the 1940 construction program. 

The Dominion Government treat us as an educational institution 
and permit us to bring in scientific equipment, materials and books 
free of duty. They remitted the incorporation fees when we were 
chartered in 1938. 

We pay no taxes in any of the three provinces; in fact, Manitoba 
has passed special legislation exempting us from taxation. 

We have purchased one-half section of land ( 320 acres) and this is 
all the land we have had to buy. The only reason we bought that was 
because it was in the middle of Ministik Sanctuary. All the rest of 
the land we have under long term lease or agreement is on a nominal 
rental, usually $1.00 per annum. In addition to the above, we have 
been granted the waterfowl management on approximately one mil
lion acres of Community Pastures by the P.F.R.A.-the Prairie Farms 
Rehabilitation Administration. This acreage is distributed over Sas
katchewan in about fifty different projects. It represents submarginal 
land withdrawn from agriculture from which the farmers have been 
removed. The areas are fenced and a resident manager is in control. 
The entire area is game preserve and in some of the projects there 
are important waterfowl areas. So far we have done work on four or 
five pastures. This has chiefly been fencing to protect nesting cover 
around water areas. In this, the P.F.R.A. have been very generous 
with land. Wherever possible they have allowed us to take in all the 
land we needed. 

You will see then that we have been relieved of practically all land 
costs and complications by the splendid cooperation of Federal, Pro
vincial and Municipal Governments. 
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On a number of occasions we have appealed for advice and infor

mation to various divisions of the U. S. Biological Survey. This has 
always been forthcoming promptly and in generous measure. I can, 
I believe, give you some encouraging facts which reflect the results of 
the work of the Survey and cooperating state and private organiza
tions. For three years in succession you have sent a larger breeding 

stock north. The increases have been substantial. For three years in 
succession you have sent a decreased number of crows north to breed. 
On the other hand, the magpies are increasing rapidly over the farm 
belt and we have inaugurated a special campaign against them in the 
duck breeding areas. 

I cannot close without special reference to our Key-man organiza

tion. I mentioned that we had 3,200 active cooperators at the end 
of 1938. As was to be expected a large proportion of these were en
thusiasts but of little use to us in a practical way. We selected the 
best and reduced our active list to 1,200 in the winter of 1938-39. It 
has since grown to about 1,600 selected observers. I believe we are 
now getting reports from as reliable sources as it is possible to muster 
outside the ranks of trained ornithologists. In fact, there is a nice 
sprinkling of trained men in the Key-man organization. In the census 
returns of 1939 I only found it necessary to discard about a dozen as 
unsatisfactory. The time these men will give and the trouble to which 
they will go in this work of observing, census taking and reporting 
is astonishing. It is all voluntary but if it had to be paid for in dol
lars and cents the cash value would match every dollar subscribed by 
your sportsmen to date. 

We have also received the most cordial cooperation from the person
nel of the waterfowl research unit established at Delta, Manitoba, un
der the auspices of the .American Wildlife Institute, the Michigan 
State College and the University of Wisconsin. I refer to Prof . .Aldo 
Leopold, Dr. Miles D. Pirnie, Mr. H. A. Hochbaum and Mr. J. F. Bell. 

I would like to have told you about our census methods and results 
and to have asked your advice in refining these with a view to attain
ing greater accuracy but perhaps, after another year's experience in 
this field it will provide a fitting subject for discussion at the next 
meeting. 
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For the past several years the Canada goose ( Brant a c. canadensis)
has been one of the species of waterfowl studied at the Bear River 
and Malheur Migratory Bird Refuges in Utah and Oregon. These two 
areas, which are administered by the Bureau of Biological Survey as 
part of the conservation program of the Department of the Interior, 
are probably the most important breeding grounds for Canada geese 
left in the United States, although Jertain sections of Idaho and north
ern California also produce many birds. Since the beginning of the 
studies at Bear River in 1937 and at Malheur in 1938, seven breeding 
localities have been examined, data on 1,043 nests recorded, and ob
servations made on the character of most of the important wintering 
grounds in Utah and southeastern Oregon. 

The types of areas most frequented by Canada geese were found to 
be lake, meadow, marsh, salt flats and knolls, and cultivated land. 
The habitats selected, however, vary not only with the season but also 
with the activity of the geese. This is well illustrated in the Bear 
River area by the change in food habits coincident with the shift from 
nesting to brooding activities; grazing predominates during the in
cubation period, but the birds at once seek aquatic foods after the eggs 
are hatched. Just what these seasonal and activity requirements are 
and what their relations are to each other still remain to be learned. 

The environment most important to geese is that required for breed
ing. It must not only meet the needs for nesting but also must contain 
within a comparatively limited area acceptable conditions for molting, 
brooding, resting, and feeding. Only the briefest treatment of the 
habitats selected for these activities is possible here. 

The extent of nesting is correlated with the availability of suitable 
nesting sites. w·illiams and Marshall1 concluded that the presence of 
substantial nest bases was the critical factor in determining suitability 
and therefore selection. Analysis of data from all the breeding 
grounds studied lends added weight to this conclusion. Canada geese 
do not normally construct nest foundations, but rather rely upon sites 
requiring the building of only the nest proper. Nests found through
out the studies were invariably dry and firm, even though many were 
placed over water on matted emergents, old heron nests, or muskrat 
lodges. 

'Williams, Cecil S., and William H. Marshall. Goose nesting studies on Bear River 
Migratory Waterfowl Refuge. Jour. of Wildlife Management, 1 :77-86, Oct., 1937. 
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TABLE I -LOCATION OF 1,043 CANADA GOOSE NESTS IN NORTHERN UTAH AND 
SOUTHEASTERN OREGON, 1937-39 

Cover type 
Hardstem bulrush ....................................... . 
Saltgrass ....................................................... . 
Alkali bulrush ............................................. . 
Cattails ........................................................ .. 
Meadow ......................................................... . 

Oar ex 

Juncus 
Elymus, etc. 

Hay and straw stacks ................................... . 
Giant burreed ............................................... . 
Weeds-banks ............................................. . 
Brush ........................................................... . 

Artemisia 
Sarcobatus 
Ohrysothamnus 

Cliffs ............................................................. . 
Olney's three-square ................................... . 
Cane ............................................................. . 

TOTALS ............................................... . 

Number of nests 
534 
152 

85 
60 
58 

52 
36 
22 
20 

18 
5 
1 

1,043 

Percent of total 
51 
14 

8 
6 
5 

5 
3 
2 
2 

2 

98 

Certain types of vegetation are more valuable than others in pro
viding suitable nesting sites. Table 1 shows the number and per
centage of nests found in different covers for all breeding areas stud
ied. Analysis of the data indicates that although the marsh type pro
vides the most attractive nesting conditions, it is by no means indis
pensable. The order of utilization of covers is apparent in the table. 
Hardstem bulrush ( S cirpus acutus) marsh was found to be the best. 
This growth contained 534 nests-more than all the other types com
bined. At Malheur 65 per cent of all nests found were in this bulrush, 
and in Utah the percentage was 36. Availability appears to account 
largely for the differences in these percentages. A truer concept of 
relative values of cover types for nesting could be had if acreages 
were considered, but it was not possible to obtain cover acreages of all 
the breeding grounds. Per cent acreage-use indices are, however, 
available for Unit 2 of the Bear River Refuge (Table 2). The data 
leave no doubt concerning the attractiveness of hardstem bulrush 
marshes. It hardly need be added that management efforts are being 
directed toward building up the acreage of this important cover-plant. 

TABLE 2-PER CENT ACREAGE-USE INDICES* FOR SAMPLE AREAS
BEAR RIVER MARSH 

Cover type 
Hardstem bulrush ....................................... . 
Cattails ......................................................... . 
Saltgrass ...................................................... .. 
Alkali bulrush ............................................. . 

Unit 2 
Bear River Refuge 

1937-39 
Average 

9.32 
3.21 
1.38 

.44 

Olney's three-square .................................... No signill.ca.nt acreage 
ava.ilable 

Weeds and other............................................ .33 

* Percenta-ue of nests found, in cov-er 
Percentage of that cover available 

Bear River silts 
1938-39 
Average 

7.66 
1.25 
.12 

No significant acreage 
available 

.25 

.02 
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A complexity of factors conditions the acceptability of cover for 
nesting, even granting an abundance of potential nest bases. Nearness 
of sites to water was found to be important: over a 3-year period, on 
a sample area, 72 per cent of the nests were within 30 feet of channel, 
pond, or lake margins. Difficulty in leading goslings through dense 
marsh growths to brooding environments may explain this. As a re
sult of these findings, extensive stands of emergents are to be broken 
up by mowing, digging of channels, and perhaps by dynamiting to 
create inner ponds. 

Visibility from the nest is unquestionably a potent factor in the 
selection of nesting sites. Data from 397 nests at Bear River show 
that 53 per cent had excellent, 34 per cent good, and 13 per cent fair 
visibility. None had poor. Visibility is probably a need in protection, 
since geese cannot well conceal themselves and usually resort to flight 
for escape. 

In general, muskrat lodges add to the attractiveness of all emergent
cover types. Their influence, of course, depends upon number, loca
tion, and character of other available sites. At Malheur, 33 per cent 
of all nests among hardstem bulrushes were on muskrat lodges. At 
Bear River muskrat activity was largely responsible for the nesting 
utilization of alkali bulrush ( Scirpiis paludosus), inherently a poor 
cover. On Unit 2 of that area, alkali bulrush makes up approximatel.v 
59 per cent of the available nesting vegetation but in three years it 
contained only sixty-seven nests, and forty-six (or 68 per cent) of 
these were on lodges. Because of this relationship, effort is being 
made to maintain muskrat populations at optimum balance points 
where lodges will benefit goose nesting and damage to roads, dikes, and 
other structures will be minimum. 

A less apparent factor conditioning the use of potential nesting 
cover is the contour relation of the cover and a suitable brooding area. 
Of 249 nests found during 1939 in Utah, only 4 were downstream from 
the brooding area. The same condition held true in Oregon. In many 
areas excellent cover was neglected and poorer sites upstream were 
selected. The importance of this in locating impoundments in future 
developments of breeding areas is obvious. 

Observations point to the need for a grazing area within easy cruis
ing range of the nest during the incubating period. Grazing is pro
nounced at this time, but the cruising range is restricted by the re
quirements of egg incubation. Weather conditions also influence the 
cruising range. In the Bear River area, most of the grazing grounds 
used during the incubating period were within 2 miles of the nesting 
habitat; none was beyond 5 miles. Shore lines, river banks, grease
wood knolls, wheatfields, and salt flats provide most of the birds' food 
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in northern Utah at that time. Some of the plants grazed most heavily 
are peppergrass (Lepidium perfoliatum), junegrass (Bromus tector
um), foxtail (Hordeum jubatum), rabbitfoot grass (Polypogon mon
speliensis), and glasswort (Salicornia rubra). 

When adults and their broods begin to frequent open water, they 
feed extensively on sago pondweed ( Potamogeton pectinatus), wigeon
grass (Ruppia maritima), and other aquatics. This continues until 
after the adults are through the molt and the young are able to fly. 

An aquatic feeding and loafing area easily available from the nest
ing habitat appears to be an essential part of the breeding environ
ment. Shallow open water with aquatics within tipping reach of the 
young goslings is most frequented. Extensive shallows that prevent 
diving are avoided while the goslings are small but are used later on, 
after the birds are not so subject to attacks of winged predators. 

Barren or slightly vegetated dikes, lake shores, and river banks that 
are dry and in proximity to acceptable aquatic foods and open water 
are used most extensively for roosting during the brooding season. The 
same situations may or may not be for day resting or loafing. The dif
ferences in utilization seem to depend upon dryness and visibility. 

Molting requirements apparently differ little from those for brood
ing. There seems, however, to be a need for marsh cover for a brief 
period of the molt, during which broods disappear from their usual 
haunts for several days and then reappear without apparent change. 
Artificial banks constructed in the lower reaches of marshes have 
proven attractive to geese during this critical period. 

After the restrictions on the cruising range no longer prevail, the 
birds travel long distances in search of attractive foods and resting 
places. Areas in which the birds are most numerous, however, are 
those in which feeding and resting cover are close together. Food is 
obtained mostly by grazing on river banks, greasewood knolls, stubble 

fields, winter wheatfields, reservoir bottoms and shore lines, seepage 
meadows, and flooded alkaline flats. Resting is done mainly on lake 
and reservoir shores and on river banks. All are important at one 
season or another. The foods vary with the locality and the season. 
In Utah, wheatfields supply some flocks of geese with food throughout 
fall, winter, and spring. Other flocks resort mainly to seep areas of 
reservoir bottoms where marsh cress ( Radicula sp.) and rabbitfoot 
grass are attractive foods. Still others frequent salt flats and meadows 
where foxtail, saltgrass (Distichlis stricta) and glasswort are fed upon. 
A number of methods have been used as a means of attaining better 
feeding conditions for the geese. One of the most effective has been 
the irrigation of salt flats and meadows. The clearing of willows has 
been satisfactory in some areas, just as the thinning of sage brush and 
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greasewood has in others. The fall planting of grasses and small 
grains was undertaken at Bear River last year as a means of increas
ing the acreage of attractive food plants. 

The program of management is already showing results and with 
added data upon which to base future practices, we may hope for even 
better conditions for geese in the w· est. 

SMALL AREA MANAGEl\:IEKT l<
"'
OR W�i\.TERFOWL 

MILES D. PIRNIE 

W. K. Kellogg Bird Sanctuary 

Although most small waterfowl projects develop without careful 
planning or management, general efficiency and economy call for 
definite objectives and appropriate management practices (Pirnie, 
1935). The following suggestions are based on observations and ex
periences at numerous waterfowl areas, especially at Wintergreen Lake 
near Battle Creek on the W. K. Kellogg Bird Sanctuary, where the 
writer has been in charge since 1931 for Michigan State College. This 
sanctuary has less than 30 acres of water but includes 600 acres of 
woodlots and fields. The following discussion applies only to areas 
of less than 5,000 acres-" smaller" waterfowl areas. It is not the 
scope of this paper to deal with the hunting season management of 
duck clubs, nor to touch on the many problems of operating sanctuaries 
for public recreation and the teaching of natural history. These de
serve separate treatments elsewhere. Unless they become very numer
ous, small areas managed for waterfowl are unlikely to contribute 
greatly as breeding grounds, for waterfowl scatter widely for nesting-. 
OBJECTIVES: These may be classed as follows: 

1. Aids to Birds-protection and food
a. Loafing areas and refuge from gunning
b. Safe feeding grounds and special feeds

2. Benefits to Humans-education and recreation.
a. Sanctuaries, aviaries and research stations
b. Sport-hunting ducks and geese

The same small area may serve more than one purpose. A duck club 
may shoot several hundred ducks. yet give refuge to thousands. All 
management hinges on a careful defining of objectives and on wise 
choosing of techniques. 
TECHNIQUES: Regardless of the objectives, any management plan 
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for small waterfowl areas is likely to include most of the following 
practices: 

a. Fencing, posting, and patrolling
b. Habitat and other modification to afford better resting, loafing

or feeding grounds
c. Natural and special feeding programs
d. Restocking with captives.

PROTECTION: All ponds and lakes do not become crowded with wa
terfowl just as soon as they are closed to shooting; and regardless of 
other attractions, waterfowl are not likely to concentrate where they 
are repeatedly disturbed. On small areas, in particular, it is almost im
perative to fence, post, and at times to patrol. The toot of an auto 
horn, the bark of a dog, or people strolling across a clearing are lil�ely 
to scare out the new flocks of bluebills or geese. Some species are very 
tolerant of such disturbances and may become very tame in spite of 
noise and confusion. 

Fences serve chiefly to keep out dogs and to remind outsiders of the 
special nature of enclosed areas. They should be made strong, dur
able, and high. Chain link fencing (No. 11 gauge and without top
rail) is not so expensive as to be prohibitive and it is almost impossible 
to climb. A less costly fence, but more climbable, consists of grad- . 
uated poultry fencing topped by several strands of closely-spaced 
barbed wire. It is not economical to use lighter filler than 121h gauge. 
This heavier fence is sold 58 inches wide, and by using long posts and 
the barbed wire, a fence 6 or 7 feet high can be built at moderate 
cost. Do not expect a 7-foot fence to turn foxes or cats, for they climb 
over. All fencing should be set a few inches in the ground. Several 
closely spaced strands of ''hog-style'' barbed wire may be laid just 
below the fence to prevent dogs getting through by enlarging skunk or 
rabbit holes. Barbed wire overhangs may at times be advisable. 

Posting: Most card signs are unsightly in a year, and colored inks 
are likely to fade. Squirrels tear up paper or cloth posters and use 
them for nest materials. Wood signs ( of pressed board and inch lum
ber) stained or painted and lettered with aluminum are very legible 
and durable. They usually are better than porcelain or metal signs. 
A few large signs are more informative than a lot of small ones. They 
should be placed at strategic locations, at an angle and well back from 
roads or trails for better visibility from passing cars. 

Patrolling: Building up good will is preferable to sending out a 
guard waving his gun and displaying his badge-'' chip on the shoul
der" style. Observing the wildlife ·and getting acquainted with hunt
ers and adjacent landowners are proper functions of a patrolman. 
Publicity should be given to happenings within the area rather than 
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keeping all a dark secret. Win good will and patrolling tends to care 
for itself in many places ! 
OTHER HABIT AT MODIFICATION: Most lakes and marshes can 
be greatly improved for waterfowl feeding, loafing, or nesting. Ex
perienced wildfowlers know the tendency of ducks and geese to gather 
at islands, gravel bars and wide beaches. Brush and tall weeds may 
be mowed or trimmed out and the sod plowed to create new resting 
grounds free from sharp stubs. This is usually much cheaper than 
top-dressing with gravel hauled from a distance. Most ducks enjoy 
loafing on fallen tree trunks or rafts, and they like to perch on pilings, 
docks, stone heaps, and boulders 1n shallow water. Rafts should be 
anchored by strong cables and heavy weights. Timbers may be staked 
out, propped up, or they may be anchored off-shore. Loafing beaches 
should be at least several hundred feet long and 30 feet wide. A few 
planted willows should supply the shade which ducks enjoy. Bird 
concentrations require some attention to sanitation. Smooth logs are 
cleaned by waves and rain more easily than rough bark; and graded 
beaches can be quickly combed or raked. Building bars or islands re
quires greater expenditure but often are worthwhile. Good engineer
ing is required to maintain them, however, unless water levels are con
trolled. Control of water levels is to be desired, but not always is it 
necessary or even advisable to maintain the same level at all seasons. 

Food plantings: Many difficult questions arise in connection with 
plans to increase natural foods. Chapters in wildlife manuals and en
tire bulletins have been published on this subject, yet each local mana
ger meets new problems in deciding how much and what to plant 
(Martin and Uhler, 1939; Pirnie, 1935). Not infrequently local sup
plies of natural foods are better than is realized; and cultivated grains 
may supplement the natural offerings. Wise handling of muskrat 
populations helps thin or protect cattail and bulrush as desired. Too 
many muskrats are likely to eradicate new plantings of duck potato, 
wild rice, wild celery or sago. Waterfowl may destroy wild celery if 
the beds are small, but on large areas they are seldom really destruc
tive. Ducks and coots can clean up wild rice seed as fast as it is 
planted, especially in shallow water on firm bottom soils. Native 
stands of fine-leaved pondweeds (Potamogeton) are seldom eradicated 
by waterfowl or muskrats. The smartweeds, various sedges, cattails 
and the pondweeds usually meet most waterfowl needs in cover and 
food. Remember also that ducks glean much waste grain and grass
hoppers from the stubble and they visit other marshes and waters be
fore and after "hours." Almost equally important as food supplies 
is the favorable proximity to a larger body of water or '' landing fields'' 
for resting and feeding when the birds have been driven from the 
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smaller area. Gull Lake of over 3,000 acres is only half a mile from 
the Wintergreen Lake Sanctuary of less than 700 acres. Diving ducks 
feed at Wintergreen Lake during the day but return to Gull Lake for 
night roosting. Similarly the Canadian geese trade back and forth, 
after feeding on the farm fields. 

Special f ceding: Any of the more available grains may be used for 
baiting or feeding. Barley, wheat and corn are favorites in the North, 
probably corn and rice farther south. Ear corn gives '' busy work'' 
and is recommended especially for. cold weather. Grain may be fed 
in fields, on beaches, or scattered in shallow water. The dabblers may 
dive for it in several feet of water but they scarcely compete with the 
divers at depths greater than 6 feet. In winter the feeding can be 
done on wind-swept areas or wherever the birds have packed the snow. 
Feeding at heavily shot-over places is to be avoided, since doing so 
may invite the birds to deaths by lead poisoning from lead shot which 
perhaps are eaten by mistake for grit or seeds. 

It is not necessary to feed all the waterfowl which use an area, for 
not all the birds on a lake or pond belong to the same '' behavior 
group.'' Some are star-boarders and others are day loafers which go 
elsewhere to feed. While some mallards answer our call at feeding 
time, others fly across the lake to feed on acorns at the oak ridge and 
some flocks depart for the river marshes or cornfields. Do not be sur
prised if most migrants stay only a short time. As pointed out above, 
all species, all flocks, and even the individuals of a flock are not 
equally attracted or ''held'' by baiting operations. Special feeding 
does not make paupers of wild ducks, nor does it reduce them to do
mestication. On the other hand, regular feeding usually attracts and 
holds practically all the local "puddle" duck which can fly. This 
makes it necessary to cull regularly if the wild standards are sought 
after. 
RESTOCKING: At Wintergreen Lake, the release of several hundred 
wing-clipped black ducks has failed to establish new nesting, and mal
lards hand-reared in Michigan have '' gone wild'' and migrated in 
early fall to Wisconsin, Arkansas, and Louisiana instead of becoming 
resident. In brief, as yet we have little evidence that wild duck re
stocking greatly affects local nesting in succeeding years. On the other 
hand, captive stocks may give rise to more or less localized flocks of 
fair size, as in the case of the Canada goose restocking at Wintergreen 
Lake since 1931 (Pirnie, 1938). Where such local flocks are devel
oped, there often arises the problem of preventing damage to winter 
wheat on neighboring farms where these geese feed during the closed 
season. "Scare-crows" made of fence posts, strips of cloth and pieces 
of tin were successfully used in the fall of 1939 to prevent over-grazing 
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by geese on certain eroding slopes at the W. K. Kellogg Farm. Serious 
damage to crops usually can be prevented if refuge managers and 
farm operators work together. 

SUMMARY AND CONCLUSIONS 

1. Areas of 1,000 to 5,000 acres may be successfully managed to pro
vide protection and food for waterfowl and also to furnish outdoor 
recreation and nature education for people. 

2. Protection techniques include fencing, posting, and patrolling.
3. Habitat �odifications often can create new resting and feeding

grounds at relatively low cost. 
4. Owing to their ability to forage for themselves, wild waterfowl

concentrated at sanctuaries are by no means wholly dependent on ar
tificial feeding. 

5. Protection and feeding do not pauperize wild waterfowl or de
stroy their migration instincts. Waterfowl do not always use the 
protection and feeds available to them. 

6. Small refuge areas may greatly increase the local kill of ducks
and geese during the heavy flights. In average years they may cut 
down local kills and save many birds. 

7. Restocking with captive waterfowl is yet in the experimental
stage, although success has attended a few efforts with the Canada 
goose. 

8. Caution must be exercised in drawing conclusions from brief
tests or limited management experiments, because waterfowl behavior 
varies greatly from year to year. True causes are difficult to deter
mine, and the results obtained one year cannot always be repeated 
even under apparently identical conditions. 
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WOOD DUCK HABITAT MANAGEMENT IN ILLINOIS 

ARTHUR S. HAWKINS AND FRANK C. BELLROSE, JR. 
Illinois Natural History Survey 

The carrying capacity of a wood duck breeding area is largely 
dependent on the number of tree cavities in which this species can nest. 
The nesting habitat of the wood duck in Illinois, as in many other 
places, is deficient in hollow trees. In 1937, the U. S. Biological Sur
vey, aware of this cavity shortage, erected more than 400 nesting boxes 
at the Chautauqua Migratory Waterfowl Refuge, located in the Illi
nois River bottomlands. These boxes were built of slabs from several 
kinds of trees. 

We inspected for occupancy about half of these slab boxes, during 
the spring of 1938, and found wood duck nests in about 15 per cent. 
Since many of the boxes were placed only a few feet apart, we con
sidered this to be a fairly high rate of occupancy. 

In 1939, Dr. Lee E. Yeager of the Illinois Natural History Survey 
designed a board box patterned after the slab box of the Biological 
Survey, and 450 such boxes were placed in various parts of the State. 
The outcome was gratifying. Near Havana, which is a few miles 
south of the Chautauqua Refuge, over half of 350 board boxes were 
used as wood duck nesting places before the boxes were 4 months 
old. As in the previous year, wood ducks used about 15 per cent of 
the slab boxes on the Chautauqua Refuge. Thus for the 2-year 
period, 1938-1939, more than a quarter of 1,000 boxes inspected con
tained nests of this duck. 

Although indications are that the provision of artificial nesting 
places for wood ducks is a sound management measure, more extensive 
tests are planned for 1940. So far, only heavy concentration points 
for wood ducks have been adequately sampled. Present plans call for 
a study of over 1,100 boxes, widely scattered throughout the State, 
during the coming spring. 

The foilowing recommendations are based upon an intensive study 
of wood duck nesting in 1938 and 1939, a detailed account of which is 
now in press. 

As far as the wood duck is concerned, the general appearance of the 
box seems unimportant. Cartridge boxes, nail kegs and even brick 
chimneys have been used as nesting sites in Illinois at one time or 
another. However, the artificial cavities should meet certain specifi
cations. The basal area of the inside of the box should be about 10 
inches square; the entrance hole at least 4 inches in diameter. The 
bottom of the box ought to be 12 to 16 inches below the entrance hole, 
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and covered to a depth of about 3 inches with sawdust, in which the 
wood duck may bury its eggs. 

It was dark inside most of the cavities in which we found nests, but 
whether the ducks actually prefer that it be dark inside the box is un
known. For convenience in cleaning, inspecting or fixing, our boxes 
are built with removable tops. Several small holes are drilled through 
the bottom of these boxes to permit drainage, in case water enters the 
box from driving rains or snows. Perches below the entrance were 
found to be unnecessary. We consider it advisable, and cheaper in the 
long run, to construct the boxes carefully of a durable wood such as 
cypress, spruce, or white cedar rather than to use scrap materials. 
Replacement then becomes unnecessary for a number of years. So far, 
we have not tried wood preservatives. Cypress boxes built by the 
Natural History Survey in 1938 cost about $1.00 each. 

It should be emphasized that wood ducks readily accepted boxes 
placed in the uplands, as well as in the bottomlands. In fact, there is 
evidence that they preferred the uplands. Our experience was that in 
good wood duck territory, excellent results with boxes were obtained 
as much as three-quarters of a mile from the nearest water. 

The boxes are fastened to trees not less than 12 inches in diameter 
and about 12 feet above the ground. Most satisfactory method of 
hanging the box has been a lag screw inserted through a small hole in 
the back of the box and screwed into the tree by a long-handled socket 
wrench. It is unnecessary to face the entrance of the box toward the 
water. 

By placing the boxes more or less uniformly through timber tracts 
covering several acres, we learned that cavities in the interior of the 
woods were used by the ducks for nesting as often as were hollows near 
the edges of the woods. Differential density of the forest canopy made 
no noticeable difference in the selection of nesting sites. Apparently 
the ducks preferred to nest in blocks of timber, rather than in narrow 
strips. More than twenty-five duck nests found within a few feet of 
occupied human dwellings indicate that the wood duck will tolerate a 
certain amount of human interference. Several of these nests, in fact, 
were in the business and residential sections of small towns. 

It would seem that the faith which the wood duck apparently has in 
humanity is entirely misplaced, since man, unknowingly or otherwise, 
is its worst enemy. Poachers and indiscriminating hunters take their 
toll, but operations, such as drainage, timber cutting and burning, 
which destroy the habitat, cause even greater inroads on the popula
tion of this handsome duck. 

The breeding potential of the wood duck seems to be high; that is, 
its egg productivity compares favorably with certain species consid
ered abundant enough to permit an annual take by hunters. Were it 
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not for habitat limitations, part of which may be due to inefficient 
management of existing areas, it might be possible to rebuild the wood 
duck population to somewhere near its former level. 

·while ma,p originally caused the wood duck shortage, other animals
·have helped'�io keep the population low. Competition for what cavities
there are has been keen. Among the weaker species, first come, first
served has been the rule; but the predatory species have another rule
the survival of the fittest. The combination of competition and depre
dation has created a difficult situation in areas where cavities are
scarce. In bottomlands, mud dauber wasps and raccoons were the
intruders; in uplands, squirrels, screech owls, honeybees and snakes
took their place. In both habitats the effect on wood ducks was much
the same-numerous nesting failures. Unfortunately, the predation
problem is not solved by providing large numbers of nesting boxes in
relatively small areas. The more observing predators, soon learning to
associate the box with duck eggs and other easily-obtained foods, sys
tematically go from box to box, destroying all nests found. To combat
this problem, we plan, in 1940, to experiment with methods of preda
tor-proofing the boxes.

It should be mentioned that squirrels, screech owls and raccoons, 
species which in certain localities may be more desirable than wood 
ducks, have used the boxes considerably in Illinois, both for wintering 
and breeding, as well as for temporary resting places. In the boxes 
occasional 'possums and more than a dozen swarms of honey-bees have 
been found. 

In addition to suitable nesting places, the wood duck habitat must 
have a proper balance of cover and food. During flightless periods, 
before the young are fully fledged or when the adults are moulting, 
these ducks seldom venture far from dense emergent vegetation. Espe
cially attractive to the ducks at this time of the year is flooded timber 
with buttonbush, Cephalanthus, or privet, Forestiera, underbrush. In 
Illinois, American lotus, Nelumbo lutea, river bulrush, Scirpus fiu
viatilis, and marsh smartweed, Polygonitm Mithlenbergii, furnish 
excellent summer cover. In other parts of the country the plant spe
cies may be different but the general cover requirements of this duck 
remain the same. 

All of the above plants, and in addition, coontail, Ceratophyllum 
demersum, duck weed, Lernna (several species), two pondweeds, 
Potamogeton pectinatus and amer1·can1ts, and various animal species 
probably furnish a good share of the natural food taken by wood ducks 
while at their Illinois breeding grounds. During late summer and as 
long as wood ducks remain in the fall, grains, in addition to natural 
feeds, form a substantial part of their diet. Much of the grain near 
the Illinois River bottomlands is harvested by means of combines and 
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mechanical corn pickers. Both machines scatter many loose kernels 
about the field during the harvest. These scattered kernels are very 
palatable to wood ducks. We observed, in September, 1938, an esti
mated 3,000 individuals feeding in a single wheat field and 8,000 in 
the wheat fields of one drainage district. Mechanical corn pickers not 
only waste much grain but also flatten the stalks. The joint effect of 
leaving much feed and flattening the stalks has made cornfields near 
the Illinois River very attractive to hungry ducks. In October, 1938, 
an estimated 2,000 wood ducks in company with at least 25,000 mal
lards were seen in one large cornfield adjacent to the river. Perhaps 
in other places inhabited by the wood duck, grain food patches, har
vested in such a way as to flatten the stalks and scatter much grain, 
will solve food shortage problems. 

In many areas, it is entirely feasible to improve the wood duck 
habitat through the erection of nesting boxes, the improvement of 
marsh food and cover areas, and the provision of supplementary 
feeding grounds in the form of grain food patches. 

The studies referred to in this paper sought a sound formula for 
more wood ducks. The provision of nesting boxes for this species ap
pears to offer not only the best, but also the only formula for prompt 
management, in habitats which, except for a scarcity of hollow trees, 
are suitable for breeding wood ducks. Some time in the distant future 
it may become unlawful or unethical to remove hollow trees, but that 
time is not yet in sight. Even though nature were allowed to take its 
course, many years would be required to increase substantially the 
number of natural cavities. Nesting boxes can be built quickly, easily, 
cheaply and in such a manner as to be acceptable to wood ducks. That 
much we have learned. It remains to work out certain refinements. 
The biggest job of all also remains to be done, to obtain widespread 
usage of the findings. 

THE MUSKRAT: A FACTOR IN WATERFOWL HABITAT 
MANAGEMENT 

"\VILLIAM T. KRUMMES 

U. S. Bureau of Biological Survey 

Good waterfowl habitat is generally good muskrat habitat. Often 
when a new waterfowl marsh is developed muskrats immediately 
invade it and the problem of their management is presented. Muskrat· 
activities in marshes within the waterfowl refuges administered by the 
Bmeau ef Biological Survey have brought forcibly _to attention the 
necessity for giving serious consideration to this factor. The present 
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discussion of the matter is based not upon observations of the author 
alone, but also upon reports from refuges throughout the United 
States. 

In a general way it can be said that during the early stages of de
velopment of a waterfowl marsh the muskrat may be a limiting factor. 
A new impoundment is often practically devoid of marsh and aquatic 
vegetation. Muskrats attracted by the new water area find themselves 
hard pressed for food and house building materials. This lack forces 
them to dig into the banks or, more often, into the newly constructed 
dikes that create the impoundment. Muskrat burrowing endangers 
these costly structures and renders constant maintenance necessary. 
Upon investigating a burrow in a large dike on the Medicine Lake 
Migratory ,v aterfowl Refuge in Montana the author found that the 
burrow traversed completely through the dike and in order to prevent 
undermining, it was necessary to rebuild an entire section of this dike. 
On the Lacreek Migratory Waterfowl Refuge in South Dakota, where 
a heavy muskrat population has been present almost from the first 
flooding, it has been necessary to trap constantly on and near the 
dikes to prevent disastrous washouts. As the marsh and aquatic vege
tation develops in new impoundments, lodge-building material becomes 
available and the temporary dike burrows are evacuated. 

Dike destruction in itself can be overcome by constant maintenance, 
but here the food requirements of the muskrat enter the picture. Per
manent water areas are often developed in locations having few or no 
marsh plants. In such places we must resort to extensive planting to 
create optimum habitat and prevent other species from crowding out 
the plants most valuable to waterfowl. During the early stages of 
refuge development the dike-burrowing muskrat must turn to these 
new stands of vegetation for food, with the result that they are badly 
damaged or even completely destroyed. A typical example of havoc 
wrought by muskrats to newly planted marsh and aquatic food plants 
was found on the Seney Migratory Waterfowl Refuge in Michigan. 
In a report on observations made on this area during the summer of 
1939 it was stated that of 22.31 miles of bulrush plantings made in 
1938, muskrats destroyed 14.56 miles and severely damaged the re
mainder. It was also reported that all wild rice plantings on that 
refuge (1,000 pounds in 1939) were destroyed by muskrats. 

Observations made during the summer of 1939 on the Medicine Lake 
Refuge in Montana point to the destruction of marsh vegetation by 
muskrats. Of one of the new impoundment units, having a shore line 
of about 20 miles and a determined muskrat population of 1,620, the 
report reads: "When the survey was begun in August the beds of 
Scirpus in various parts of the area were rank and dense ; by October 1 
they had been· so heavily cropped by the muskrats that some· of the 
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beds were almost destroyed. Sago pondweed and bladderwort were 
taken in smaller quantities, but many of these plants were eaten before 
they had been able to produce seeds.'' 

Under such conditions, the solution of the problem of marsh re
vegetation and dike protection on new impoundments would seem to 
require intensive trapping of muskrats during the early stages of 
habitat development. As the vegetation develops and the supply for 
muskrat food and building materials becomes adequate, trapping can 
be reduced to the minimum required to maintain good balance. 

As the vegetation on a marsh develops into an adequate stand the 
muskrat relationship changes from a limiting factor to one of definite 
value. A marsh densely overgrown with emergent vegetation is of little 
value to waterfowl. For optimum w,e, it should be interspersed with 
channels and shallow ponds of open water, and a reasonably heavy 
muskrat population helps to bring about that condition through the 
normal activities of feeding and house building. The ecological effect 
of the muskrat on the waterfowl marsh is very important, and if the 
animal is allowed to increase uncontrolled, too much vegetation may at 
length be destroyed and competition for food between the muskrats 
and waterfowl may become serious. 

In the writer's opinion, the Blackwater Migratory Bird Refuge, 
situated in the heart of the muskrat marshes of Maryland's Eastern 
Shore, offers an excellent example of the importance of the muskrat in 
the management of a waterfowl marsh. In 1931 this area was en
gulfed by an extreme high tide that killed many of the muskrats. This 
was followed in 1932 by an extended drought which likewise took toll 
of the animals. The accumulation of adverse natural factors lowered 
the muskrat population and thus permitted a heavy marsh growth, so 
that the only open water remaining was the main channels and sloughs. 
Use of the area by waterfowl was greatly reduced and waterfowl nest
ing practically ceased. Then the muskrat population slowly became 
re-established until, during the winter of 1938, 26,000 muskrats were 
harvested from the area without affecting the basic population. In 
the summer of 1938 the writer visited the area and found the marsh in 
a greatly improved condition for waterfowl. Shallow ponds opened 
by muskrat activities were scattered over most of the marsh area. In 
an hour's trip, in a small outboard motor boat, ten broods of young 
bluewing teal were observed. It is doubtful if this number of broods 
could have been found on the entire refuge in 1933. 

The utility of old muskrat lodges for waterfowl nesting sites is an
other beneficial factor. Reports are continually being received of nests 
being found on such lodges, which seem to be especially attractive to 
the Canada goose and the trumpeter swan. At the Malheur Refuge in 
'bregon, a close relationship between the increase in muskrat houses 
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and the number of nesting Canada geese has been noted. From Bear 
River Refuge, as well as from many others, come reports of extensive 
Canada goose nesting on these lodges. In the management of the 
trumpeter swan on the Red Rock Lakes Migratory Waterfowl Refuge 
in Montana the value of muskrat houses for nesting sites is considered 
so great that substitute mounds are being built to supplement the 
natural supply of these preferred foundations. 

Thus we conclude that study and management of the muskrat should 
be considered important in the management of waterfowl areas. In 
new impoundments, control of the animal may be necessary to prevent 
damage to dikes and to prevent loss of food plants necessary for the 
maintenance of a satisfactory waterfowl population. After desirable 
vegetation has become established, the muskrat population should be 
managed, not only for economic reasons, but also for the very impor
tant ecological benefit it has in keeping the marsh open and attractive 
to waterfowl, as well as in increasing the number of desirable nest 
foundations for them. 

CROW - WATERFOWL RELATIONSHIPS ON 
FEDERAL REFUGES 

MERRILL C. HAMMOND 

U. S. Bureau of Biological Survey 

During recent years the Bureau of Biological Survey has con
ducted duck-nesting studies on several federal refuges to obtain much 
needed information on the relationship of environmental factors to 
waterfowl production. 

At the termination of a study of crow-waterfowl relationships on the 
Canadian breeding grounds ( Kalmbach, 1937), it was believed desira
ble to obtain broader information on this problem by research at the 
Lower Souris Migratory Waterfowl Refuge in North Dakota. During 
the subsequent four years, it was possible to observe the effects of both 
light and abundant crow populations on nesting waterfowl. 

The data resulting from the studies at Lower Souris, combined with 
information obtained from similar work at other refuges, have served 
as the basis for this paper. Replies to a questionnaire requesting data 
from refuges in seventeen Northern States facilitated the gathering of 
material from localities at which nesting studies had not been made.1 

The word "crow" as used in this paper indudes the subspecies of 
the common crow (Corvus brachyrhynchos) that may be present.on 

1The cooperation of refuge managers and biologists in. contributing data for this study 
is greatly appreciated. : · 
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the respective refuges and the fish crow ( Corvus ossifragus) at refuges 
on the Atlantic Seaboard. 

Kalmbach (1937) stated that the northern limit of crow abundance 
(breeding range) extends to the northern border of agricultural de
velopment in Canada, thus embracing all the northern United States. 
The southern limit '' extends below the southern edge of the produc
tive breeding areas of most North American ducks." Hence "the crow
waterfowl problem of this country is restricted largely to the northern 
States of Minnesota, North Dakota, South Dakota, northern Nebraska, 
Montana, and sections of the coastal region in the Northwest." 

Crow damage was reported from four states not included in those 
mentioned, namely, Maine, New York, Michigan, and Maryland, but 

,,apparently was of no particular importance except at refuges in the 
last two. 

In Iowa, Bennett (1938) found that crows destroyed 4.8 per cent of 
the bluewing teal nests studied on state and private lands. 

Many important waterfowl-nesting grounds within these crow
waterfowl States have no crow problem, owing primarily to the ab
sence of favorable crow environment near the duck-nesting areas. 

As would be expected, there was an apparently direct correlation 
between the density of the crow population and the degree of nest de
struction attributable to those birds on federal refuges. 

Of thirty-four refuges considered, fourteen may be eliminated at the 
outset because of the rarity or absence of crows from nesting areas 
during the duck-nesting season. Two other refuges are principally 
resting and wintering area, and two had mainly wood ducks as nesting 
waterfowl. On the remaining sixteen refuges, all situated in the states 
listed above, nest destruction by crows ranged from possibly 1 to 30 
per cent, depending upon the density of the local crow population and 
on the amount of crow control. Crow predation on some seventy ad
ditional easement refuges in North Dakota varied from none to 
possibly 30 per cent. 

On these refuges, local crow-control activities ordinarily have been 

TABLE I-SEASONAL STUDIES OF NEST DESTRUCTION 

Year Refuge or locality1 

1934-35 ........ 1 Canada2 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1936 .............. 

I

Lower Souris Refuge, N. Dak.a ................... . 
1937 .............. Lower Souris Refuge, N. Dak.• ................... . 
1938 ....•......... Lower Souris Refuge, N. Dak ...................... . 
1939 .............. Lower Souris Refuge, N. Dak!• ................... . 
1938 .............. Lacreek Refuge, S. Dak.6 ••••••••.••••.•••••••••••••••• 

Early nests 
Per cent 

47.0 
1. 7 
7.7 
4.0 

40.4 
5.7 

Late nests 
Per cent 

22.0 
1.7 

.3 
•1.7 
17.6 

0 
1No crow rontrol was carried out in these loca1ities except at Lower Souris in 1936, 

1937, and 1938. 
•Kalmbach 1937. 
•Kalmbach 1938. 
'In 1938 an intermediate nest study gave 1.3 per cent. 
•Rubble-masonry unit only. 
•Young 1938. 
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sufficient to prevent damage of any considerable proportions, and on 
the majority crow control is unnecessary. 

Comparison of losses among early and late nests indicated that, at 
most refuges, crows exerted less pressure on the duck-nesting popula
tion during the latter part of the nesting season. Early and late nests 
in Table 1 were segregated by a division of the nesting season accord
ing to the midpoint of the termination dates of the nests under study. 

Nesting studies at Nine-Pipe and Pablo Migratory Waterfowl ref
uges in Montana led Girard (1938) to believe that "depredations were 
not so intensified during the latter part of June and the first part of 
July" owing in part, at least, to crow-control operations. 

At two refuges results of a different sort were obtained. Black 
(1940) stated that crows appeared to keep up their destructive work 
with the same intensity throughout the season at Blackwater Migra
tory Bird Refuge, Maryland. Krum (1940) believed that crows at 
Mud Lake Migratory Waterfowl Refuge, Minnesota, are '' most de
structive during the period they are raising young.'' 

The importance of nest availability (by reason of numbers) as a 
factor in determining crow predation is shown in Figures 1 and 2. In 
them are charted 1,279 nests on the Lower Souris used in computing 
the peak of nesting activity, and 75 nests, either crow-destroyed or 
partially destroyed. Forty of the seventy-five crow-destroyed nests 
were on controlled areas, and it is not believed that the control prac
ticed on other areas modified the data to any great extent. 

Contrary to common belief and logical expectation, at most of the 
refuges duck nests with good concealment, as judged from human 
Yiewpoint, were destroyed as readily as the more exposed ones. · In 
fact, crow damage appeared to be more common at the better hidden 
nests. These findings conform to those obtained in Canadian studies 
(Kalmbach, 1937, and Furniss, 1938). Nest studies at Lacreek, South 
Dakota (1938); Seney, Michigan (Bradley, 1940); Mud Lake, Minne
sota (1937); and Lower Souris, North Dakota (1939), led the observ
ers to believe that nests with good concealment generally are as vul
nerable to crow attack as are the poorly concealed nests. Observations 
at Blackwater, Maryland, disclosed that well-concealed nests were 
molested '' about as much as . . . nests that are more open.'' (Black, 
1940.) 

An interesting anomaly was noted at Lower Souris. In 1936, 1937, 
and 1938, when crow damage was slight, data on 1,537 nests showed 
that crow destruction was less at the better concealed nests. In 1939, 
data on 207 nests located on a part of the refuge relatively free from 
crows indicated slightly less (0.7 per cent) predation on well-concealed 
nests; but a study of 104 nests at a crow-infested locality revealed a 
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6 per cent greater destruction of well-concealed nests than of exposed 
ones ( 25 and 31 per cent, respectively). 

It would appear that several factors may be responsible in deter
mining the degree of concealment least subject to crow predation. En
vironments may differ in the availability of foods, nest density, crow 
density, the degree of nest destruction attributable to predators other 
than crows, number of deserted nests, coyer types, and physical char
acteristics-all of which may have some influence on the ultimate 
amount of crow destruction. Habits and behavior of ducks and crows 
also may vary considerably, and, even though a nest may be well con
cealed, other factors than concealment may decide its fate. 

Comparison of the relative percentages of crow destruction among 
the various species of waterfowl at the different refuges and the an
nual percentage of loss for several years at Lower Souris disclosed 
that there was much variation in apparent susceptibility of the dif
ferent species to crow attack. Some ducks suffered considerably from 
crow depredation at one locality during a certain season but were quite 
free from it on other areas during the same period, or on the same area 
in another nesting season. It was found, however, that the nests of 
the mallard and the redhead were more frequently despoiled than those 
of other species, and that the nests of the baldpate and the greenwing 
teal were rarely preyed upon. 

It is probable that nests during the early egg-laying period are more 
vulnerable to crow predation than they are later. The first eggs are 
frequently left uncovered, or poorly coYered, most of the down being 
added toward the end of egg deposition. In addition to being very 
conspicuous, the eggs in the nests during the laying period are un
attended for a length of time ( daylight hours) amounting to about 
twice that during the incubation period. 

The histories of active nests studied in 1937, 1938, and 1939 at 
Lower Souris indicate that nests are more vulnerable during the lay
ing period, and the fate of twenty-nine nests found destroyed by 
crows during that season furnished additional confirmation. 

Data obtained at Lower Souris were analyzed to determine the de
gree of duck-nest destruction that might be attributed to a given crow 
population, in terms of crows or pairs per unit of area. 

It was believed that a crow population averaging about 0.5 pair to a 
section was present on two nesting units comprising about 21 square 
miles of marsh and neighboring upland. Nest destruction during 1936, 
1937, and 1938 amounted to 2, 3, and 2 per cent, respectively. 

In 1939 the rubble-masonry unit of the refuge supported four or fiye 
pairs to a section. Here destruction by crows amounted to 29 per 
cent of the 104 active nests on the area, and the ratio of marsh-feeding 
crows to duck nests was about 1 to 7. 
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It is of interest to compare these figures with those from the Water
hen Lake district in Saskatehewan (Kalmbach, 1937). An estimated 
crow population of about fiw nesting pairs per section was present on 
the wooded area facing the Lake. The ratio of egg-stealing crows to 
duck nests was, roughly, about 1 to 20, and nest destruction amounted 
to between 30 and 40 per cent. The greater availability of nests was ap
parently the factor responsible for the great degree of nest destruction. 

Bennett ( 1938) found that in Iowa a crow population of one pair 
to a section inflicted a destruction of 4.8 per cent of the duck nests. 

Su111MARY 

1. The crow-waterfowl problem on federal refuges was practically
limited to localities in Minnesota, North Dakota, South Dakota, Ne
braska, Montana, Michigan, and Maryland. 

2. At not more than eight refuges in the states listed was duck-nest
predation by crows looked upon as important. 

3. Nest destruction by crmvs showed a decided tendency to follow
the curve of nest availability until the midpoint of the nesting season, 
after which destruction became less frequent and very sporadic. 

4. Good concealment ,ms generally of no value in protecting nests
from crow attack. 

5. Mallard and redhead nesti,; were
crow attack than those of other species. 
nests were rarely destroyed. 

more g·enerally vulnerable to 
Baldpate and greenwing teal 

6. Duck nests were especiall;v susceptible to crow attack during the
egg-laying period. 

7. The correlation between the density of the crow population and
duck-nest destruction was as follows: 

Locality I Crow density-pairs to a 
section 

Lower Souris (193n-:J8) .................. 
, Iowa (Bennett, 1938) ..................... . 

Lower Souris (1939) ....................... . 
Canada (Kalmbach, 19:J7) ............... . 

0.5 
1 

4 to 5 
5 
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PENNSYLVANIA 

RICHARD GERSTELL 

Pennsylvania Game Commission 

The Pennsylvania Game Commission in 1925 took the first steps 
in its attempt to establish the European grey partridge (Perdix perdix 
perdix), or Hungarian partridge as it is commonly called, within the 
Commonwealth. Private individuals had at times previous released 
small numbers of birds at widely scattered points within the State, but 
without exception these plantings had been failures, as the birds 
shortly disappeared. 

The principal method followed by the Commission was to purchase 
and release wild-trapped birds secured from other countries. Roughly 
96 per cent of the birds stocked were obtained from Central Europe, 
including portions of Hungary, Austria and Czechoslovakia. In re
cent years, approximately 2,100 partridges artificially propagated at 
the state game farms were turned out, while roughly 100 others were 
obtained from Canada in 1932. 

The stocking program has now been intermittently carried on for a 
period of fifteen years. For purposes of discussion, however, these 
activities may best be treated as three separate periods. The first ex
tended from 1925 through 1930; the second, from 1931 through 1934; 
and the third, from 1935 to the present. 

From 1926 to 1930, inclusive, a total of 9,806 birds was received 

405 
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alive and released. The largest annual planting, made in 1926, in
volved 3,941 birds, while the smallest consisted of 1,106 individuals 
stocked in 1928. 

During the period when these releases were being made, little infor
mation concerning the species was at hand. Thus, the early plants 
were made in numerous representative areas in the State for check 
purposes. Included in the sites were sections in the intensively farmed 
counties in southeastern Pennsylvania, the anthracite coal fields, the 
Allegheny Plateau, the Susquehanna River Basin and the rolling farm 
lands in western Pennsylvania. Naturally, the partridges were placed 
on agricultural rather than forested areas. In all, birds were placed 
in forty-three of the sixty-seven counties of the Commonwealth. As a 
rule, not more than twenty individuals, in even pairs, were put out at 
any given point. The largest county allotment for the period was 7 40 
birds, while the smallest, an accidental escape, was one. 

During the latter part of the winter of 1929-30, an extensive survey 
designed to disclose the status of the partridges was completed. In 
this, all the Commission's field employees cooperated by checking the 
number of birds in their respective districts. Counts were made at 
feeding stations and by the use of bird dogs. 

The survey disclosed a total of 311 coveys of partridges containing 
a,543 individuals. This represented only 36 per cent of the total num
ber of birds released, but the fact that the census obviously could not 
have included all the Huns actually resident in the State must not be 
overlooked. Bevies were found in thirty-one of the forty-three counties 
in which releases had been made. Four counties showed totals higher 
than the stocking :figures, the largest increase being roughly 90 per 
cent. Strange to say. the single indiYidual accidentally released in 
Wyoming County had been joined by two companions, though the 
nearest point of release of other birds was approximately 30 miles 
distant. 

The results obtained from the earlier plantings clearly revealed the 
fact, now so well known, that the Hun most frequently thrives on the 
richer soils where small grains are the principal agricultural crop. 
With the information gained, the stocking program was altered in 
1930 so as to allow for a wiser use of the birds release. 

In 1931 and 1932, additional birds in the number of 1,572 were 
turned out in nineteen counties. Following the plantings, a second 
survey similar to that just described was made. 

This census revealed a total of 4,419 birds located in thirty-three 
counties. One county in which no birds had ever been released re
ported the presence of birds, while onee again four showed populations 
greater than the total releases, the largest increase being 170 per cent. 
The population total disclosed by the eount represented 37 per eent of 
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the total number of birds planted. The single "\Vyoming County bird 
and its two companions had disappeared. 

A total of 1,194 birds was released in 1933, while no plantings were 
attempted in 1934. Field checks indicated that the birds were slowly 
increasing in the grain growing sections, while the converse was true 
in other areas. 

The restocking program was resumed in 1935 when 200 artificially 
reared birds were released. Also, the purchase program was then re
sumed and enlarged. From January, 1935, through October, 1939, a 
total of 21,287 birds was turned out. Of these, 19,132 were wild
trapped specimens imported from Europe, while 2,155 were raised on 
the state game farms. The birds were released, usually not less than 
100 at one place, in the grain growing areas in twenty counties. 

Bird dog censuses were made during September and October, 19�8 
and 1939, in sections of the Upper Susquehanna River Basin where 
the partridges appeared to be making their best stand. It was found 
that the distribution of the species was exceptionally ''spotty,'' but 
numerous areas, from 100 to 300 acres in extent, were found to be 
supporting population densities of from one to two birds per acre. 
Because of the unusual distribution, which disclosed many areas ap
parently not carrying a single bird, it was impossible to arrive at any 
sound figure on the total number of birds in the district. 

At its meeting in July, 1939, the Game Commission deemed it wise 
to subject the resident population in one particular region to a period 
of open shooting. Accordingly, the three counties of Lycoming, North
umberland, and Montour, which embrace the basin just discussed, 
were declared open to the killing of Hungarian partridges for a period 
extending from November 1 to 21, inclusive, Sundays excepted. 

The area in question represents a portion of the State's best pheas
ant range, which is, consequently, quite heavily hunted. The total 
kill of partridges within the three counties was, however, estimated to 
be only 275. Field checks constantly conducted during the open sea
son clearly showed that the small kill could not be attributed to the 
presence of relatively few birds. In the first place, it was found that 
the great majority of Pennsylvania hunters, being unaccustomed to 
the quick rise and relatively long flights characteristic of the species, 
failed to make the most of their opportunities. Secondly, after the 
first day's intensive shooting, the birds had become so frightened that 
even experienced hunters with good dogs rarely found it possible to 
get within gunshot of the ever alert coveys. Though many persons 
had believed that the open season would result in the complete anni
hilation of the entire population in the district, it is definitely known 
that only an exceedingly small portion of the birds fell prey to the 
gunners. 
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Since the open season in the three counties apparently did not re
duce the resident partridge population appreciably, it has been de
cided to refrain from making additional plantings in the region this 
season and to again subject the birds to gun pressure during the fall of 
1940, checking carefully the results of such action. As a matter of 
fact, the Commission is giving serious consideration to the wisdom of 
declaring a short, carefully regulated, state-wide open season for the 
shooting of Hungarian partridges during late 1940. 

The experiences so far encountered would seem clearly to point to 
the fact that the Hungarian partridge is now permanently established 
on a sporting basis in Pennsylvania. It is, however, well realized that 
good shooting can be expected only in those few sections of the State 
which are primarily devoted to the production of small grains and that 
additional plantings either of wild-trapped or artificially reared birds 
may from time to time be necessary. 

To state and federal administrators, as well as to research workers 
and sportsmen, the cost of establishing any exotic species is of par
ticular interest. Fortunately, in the case of the Hun, Pennsylvania is 
in position to present accurate figures on the subject. Including the 
purchase of 1,850 birds which were lost during a quarantine period in 
force during 1929, the total delivered cost of the thirty-one odd thou
sand wild-trapped birds was $124,545.76. Though accurate records 
are difficult to obtain, it is felt that $3.00 is a fair figure for the cost of 
raising one partridge on the state game farms. Thus, the expenditure 
involved in producing the 2,155 artificially reared birds was approxi
mately $6,465. This means that the total cost of all birds utilized in 
the fifteen-year-stocking program was just under $131,000.00. Since 
little or no other money was spent directly and solely for the program, 
the sum stated may fairly be considered the cost of establishing the 
species on a sporting basis. 

At first glance the figures just presented may seem exceptionally 
high, but if additional data on the expenses involved in establishing 
the same and other species in various regions were available, it is en
tirely possible that the program might be shown to be comparatively 
inexpensive. 

The Commission's first tests with the chukar partridge (Alextoris 
graeca sp.) were made in 1936 when sixty-eight birds were liberated 
in northwestern Pennsylvania. In that and the succeeding years a 
total of 2,021 birds was released in carefully selected areas within the 
Commonwealth. 

Some few of the birds were wild-trapped individuals secured from 
Indo-China through the well known "Bring 'Em Back Alive" Frank 
Buck. The remainder were artificially propagated individuals of sev
eral different strains. 
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As a general rule, regardless of the time and place of release, the 
birds shortly dispersed in all directions, completely vanishing within a 
period of a few weeks. Several pairs of birds are known to have 
brought broods off the nest, but their ultimate fate is unknown. One 
bird, planted in the spring of 1937, is definitely known to have sur
vived the winter immediately following. Shortly after it was turned 
out, this individual appeared at a farm roughly 20 miles from the 
point of release. There it "took up with" a flock of domestic turkeys 
on free range, accompanying the latter during their daytime wander-· 
ings and roosting with them at night. Apparently it suffered not at 
all from the winter extremes. In the spring of 1938, an additional 
forty birds were turned loose at the place the one individual had win
tered, but within one week all the flock, including the winter resident, 
had disappeared. 

The only release which showed any particular promise of success was 
one made in the spring of 1939 on a high, rocky and comparatively 
barren mountain top in northeastern Pennsylvania. It was there that 
the few broods of young previously mentioned were observed some 
months after the birds were liberated. In that place too the character
istic bowl-shaped "workings" hollowed in the snow and earth by the 
birds were frequently noted. It is from this habit that the chukar 's 
scientific name is derived. Eventually, however, these individuals also 
disappeared. 

Apparently all plantings made by the Commission have failed, while 
private efforts along the same lines have met with the same fate. In 
view of this fact, attempts to establish the species are being discon
tinued, though 500 birds now on hand will shortly be released in the 
wild because it has been impossible to dispose of them otherwise. 

Since the majority of the birds stocked were raised incidental to the 
regular activities at the state game farms, no cost records are available. 
Thus, in this case, it is impossible to state the expenses incurred in the 
experiment. 

THE INTRODUCTION AND TRANSPLANTATION OF GAME 
BIRDS AND MAMMALS INTO THE STATE OF NEW YORK 

GARDINER BUMP 

New Y or1c State Conservation Department 

The history of wildlife conservation, as with any other great 
movement, is a story of trial and error, of advances and retreats, of 
pushing forward three steps and sliding back two. But because of the 
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interest, intensive and active, but not always understanding, which a 
large section of our population takes in this work, our progress is 
likely to be at best lopsided. Panaceas and '' quick result'' remedies 
catch the public eye and inspire our imagination. There then arises a 
hue and cry for such projects out of all proportion to the probable 
productiveness of the supposed panacea. 

This is particularly true when we consider the introduction or trans
plantation of game birds and mammals. Beginning with the migra
tory quail in the 1870 's, the hunt for new game species has been wide
spread and persistent. A few outstanding successes have effectively 
minimized the failures that have characterized most attempts. Even 
today we keep up the search, for many still believe in miracles. 

It is not here necessary to evaluate the two schools of thought gov
erning the shifting of wildlife populations. Leaving aside the biolog
ical implications involved, it is rather the purpose of this paper to 
preserve the fast vanishing record of man's attempts to fit exotic 
species into new ecological niches in New York State, or to re-establish 
depleted native wildlife. The amount of time, effort and money in
volved has been substantial, and the results are well worth recording. 
In a state like New York, with its wide range of environments and its 
still increasing number of individuals who look to the out-of-doors for 
recreation and diversion, there are wide areas, notably the deep woods, 
and our cultivated although usually agriculturally submarginal up
lands, where no game birds today exist in any numbers. The same may 
be said of many of our watercourses, though certain waterfowl are 
extending their utilization of them in this State. As long as a wide 
public interest in and demand for this type of wildlife management 
exist, the search for species desirable as game and adaptable enough to 
fill these and other ecological situations will continue. Herein lies our 
opportunity to rationalize the selection of species and to improve our 
introduction practices. 

The records here presented come from a wide variety of sources and 
individuals. Some, notably from the great preserves in the Adiron
dacks and from State files, are relatively complete, informative and 
accurate. By way of rounding out the picture, there have been in
cluded some records of species introductions, the exact time, place or 
number of which are not now available. 

The story opens with the introduction of the migratory or Egyptian 
quail prior to 1880, and the end is not yet in sight. During this period 
at least eighteen species of game mammals and twenty-one game birds 
have been imported, many in considerable numbers. From 1890 
through 1910 the most active group in the introduction of the larger 
game mammals and birds was the great preserve owners of the Adiron
dacks. Thereafter, interested individuals and clubs took over the bulk 



GAME BIRDS 
When I Where I B

y 
I How I I Phytri.cal 

Introduced Introd_uced Whom Many Age Condition
Mallard Duck (An.as platyrhynchos) 
Annually 

1912 to date 
1934 to date 
1934 to date 
1934 to date 

1934 to date 
(spring) 

1920 

Dutchess Co .. Delaware 
Co., Long Island 

Sherburne Game Farm 
Research Ctr. Delmar 
Rowlands Is. Refuge 
Tompkins, Chenango, 

Madison, Jefferson, 
Albany, Saratoga Co. 

Favorable situations 
over State 

Cayuga Lake 

Individuals or 10,000-
Private clubs 15,000 yr. 

State of New York 25-500 yr.
State of New York 25-200 yr. 
State of New York 25-200 yr. 

801 
State of New York 923 

834 

State of New York 2.979 

State of New York 150-500 

Cayuga Duck or Flanders Duck (Anas rubripes X A, poecilorhyncha) 

/°
avuga Lake 

Suffolk Co. (L. I.) 

Wood Duck (Aix sponsa) 
1913 to date I Sherburne Game Farm 
Canada Goose (Branta canadensi8) 
1919 

!

Sherburne Game Farm 

1934 Research Ctr. Delmar 
Rowlands Is. Refuge 

Mute Swan (Sthenelides olor) 
Prior to /L· I., lower Hudson 

1900 
Guinea Fowl (Numida meleagris) 
1886-90 I Tuxedo Park 
Wild Turkey (Meleagris gallopavo) 
Before 1893

,

Tuxedo Park 
1912-14 Skylake Preserve, 

Broome Co. 
1932 Cattaraugus C1o. 

r

ocal residents 

Flanders Club I:00-500 yr. 

fState ofNew York [2-150 yr. 

\

State of New York 

12

-40 yr. 

State of New York 5-40 yr. 
State of New York 

[ Private estates I' 
[Tuxedo Pk. Club 11 

,

J. L. Breese 

l
i5o ( n W. S. Kilmer 

Local game club 12 ( I) 

Adult Good 

Adult Good 

3 
5 (food 
7 

Adult Good 

Adult Good 

I 

Adult 

Adult l;air 

[Adult [Good 

\

Adult 

Adult '

Good 

Goo<l 

/Adult /1 

11 I! 

/
1dult 

Adult I: 

/Backgro·und /Revorted Results 

Semi-domestic A few nested 

Spread 40 miles 
Semi-wild Many nested, slowly ex-

tending territory 
Survival until full-

Semi-domestic winged: 
3 wk. about 50% 
5 wk. about 60% 
7 wk. about 70% 

Semi-wild About 70% nest on ponds 
where liberated 

Semi-wild Non-migratory; increas-
ing slowly 

!

East India Blark

l

Non - migratory; increas-
X Black Duck ing slowly 

East India Black Non-migratory; occasion-
X Black Duck ally nest 

[Semi-wild [Migratory, nest locally 

\

Semi-wild 

\

Non-migratory, breed 
locally 

Semi-wild Non-migratory, breed 
on area 

'Domestic 
I
N on - migratory, in ere as-

ing slowly 

'i I Disappeared 

/

Wi

:

d-trapped 

I
Disappeared 
Disappeared 3-4 years 

Disappeared 2-3 years 
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Sharptail Grouse (Pedioecetes phasianellus) 
March, 1939

1 
Partridge Run Game Mgt.

l
State of New 

Area (Albany Co.) 
March, 1939 Conn. Hill Game Mgt. State of New 

Area (Tompkins Co.) 

York 

York 

I How 
Many 

1
22 

10 

California Quail, Valley Quail and Mountain Quail (Lophortyx californica 
1874 

!
Gardiner's Island 

IH.

1

W. Griffith Wayne Co. 
Bobwhite ( Oolinus virginianus) 
1886-90 Tuxedo Park J. L. Breese 
Since about Principally L. I. Private individuals 

1890 and clubs 
1930 Long Island State of New York 
1930-39 Principally Southern State of New York 

(summer) N. Y. 
1932-39 44 Cos. in State State of New York 

1930-37 44 Cos. in State State of New York 

1937-39 Long Island and State of New York 
(spring) Westchester Co. 

Hungarian Partridge (Perdfa: perdia;) 
Prior to Batavia (Genesee Co.) ? 

1917 
Prior to Northeastern N. Y. ! 

1925 
1927-32 Statewide State of New York 

Chukar (A.lextoris graeca) 
1936-39 IAknusti Estate !Robert L. Gerry 

(Delaware Co.) 
Migratory or Egyptian Quail ( Coturnix coturn.ix) 

About 1875 ! ! 

1:
bout 48 

3,000-4,000 
! 

750 

422 

39,672 

23,164 

3,728 

? 

? 

17,781 

125-150 yr. 

I Age 
I Physical I 
_ Oonditwn ____JJ_ackground !Reported Results 

IAdult 

Adult 

I Fair 

Good 

and Oreortyx picta) 

I
Adult 

I

! 

Adult ! 

Adult ! 
Adult ? 

Adult Fair 

Adult Good 

Immature Good 

Immature Good 

Adult Good 

Adult ? 

Adult ! 

Adult Poor-Good 

I Adult !Good 

IWild, Wisconsin IDisappeared shortly 

Wild, Wisconsin 3-4 birds contacted 
9 mo. later 

!
Wild, part Mt. 

and part 
Valley 
! 

South ( 1) 
Wild, from West, 

Southwest and 
South 

Mexico 

Hand-raised 

Hand - raised, 
S t  a t e  Quail 
Farm, w· i s ., 
Va., L. I., 
breeders 

Purchased, hand-
raised, mostly 
from Va. 

Hand-raised 

! 

? 

Wild, Europe 

JHand-raised 

I 
Disappeared 

Bred, later disappeared 

Strayed and disappeared 
Interbred with native 

stock 

Interbred with native 
stock 

Bred widely 

Bred widely 

Bred widely 

Bred very widely 

Bred, a few survived 
to date 

A few survived to date 

Mostly disappeared and 
holding own or abun-
dant in 1 or 2 sections 

I Many shot and none bred; 
a few remain 

Disappeared 

....., 
z 
"3 

[5 
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When 
Introduced 

Where 
Introduced 

By 
Whom I How 

Many 
Ringneck, English, Chinese or Mongolian Pheasant (Phasianus sp.) 
188ti-!/U Tuxedo Park J. L. Breese 4,000 

( Orange Co.) 

1891 Tuxedo Park ! 120 
( Orange Co.) 

About 1895 Litchfield Park W. H. Litchfield A few 
and N ehasane W. Seward Webb 

1896-1902 Harriman Estate E. H. Harriman 300-500 
( 1) ( Orange Co.) 

1897 Central Park American Acclimatiza- 7 
(N. Y. City) tion Soc. 

1897-1904 Generally over State State of New York 1,191 

1903 
\
Geneseo Wm. Wadsworth 350 

1909-39 Statewide State of :KJw York 538,964 
3.519,179 

1909-34 Statewide State of New York More than 
15,000 

1916 Bay Pond Preserve Wm. Rockefeller 50 (male) 
100 (fem.) 

1934-39 Statewide State of New York 39,901 

Melanistic Mutant (Phasianus sp.) 
1931-33 

'
Conn. HilJ Refuge, Phar-

1
State of New York 

salia Refuge, Capt. 
Dist. Refuge, Over 
State (few) 

Over 40 \
Over 600 

Reeves Pheasant (Syrmaticus reevesii) 
1931 Chenango Co., Dutchess State of New York 102 

Co. (few) 
1932-33 Conn. Hill Refuge State of New York 29 ('32) 

1 ('33) 
1932 Conn. HilJ Refuge State of New York 34 E 

1933 Conn. Hill Refuge State of New York 14 
1933 Capt. Dist. Refuge State of New York 54 

I
Ag• 

I 

Adult 

! 

Adult 

Immature 

\
Adult 
Immature 
Eggs 
Adult 

I 
Adult 

Adult 

Adult I 
Young 

Adult 

Adult 
Adult 
Eggs 

Young 
Adult 

I Physical \ Oonditwn Backgroun4. !Reported Results 

1 

I 

I 

I 

Good 

\bood 

Good 

II Good 

\
Good 

Good 

Good 

Fair, all 
hatched 
Good 
Good 

English p h ea s -1Strayed and disappeared, 
ants, h a n d  - many shot 
raised at Tux-
edo Park 

Hand-raised 

Hand-rai•ed 

Hand-raised 
English ph. 

English ph. 

Hand-raised, 
Pleasant Val
ley Hatchery 

100 shot immediately, 
rest disappeared 

Disappeared 

Strayed and disappeared 

Disappeared 

Disappeared 

! y 
Hand - raised on Established, up to 

5 game farms 5,00,000 shot annually 
Hand-raised, Established, up to 

Sherburne 500,000 shot annually 
Game Farm 

English ph. 

Hand-raised, 
Wis., Iowa, 
Mass., Conn., 
N. J., Pa., 
N. Y. 

I 
Semi-wild 

Semi-wild 

Semi-wild 

From semi-
wild stock 

Semi-wild 
Semi-wild 

Bred but could not 
winter 

Established, up to 
500,000 shot annually 

l
lnter-bred with ring

necked pheasant 

Disappeared 

Last reported Nov., 1934 

Disappeared 

Last seen May, 1934 
Disappeared 
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When I Where I By J How I Introduced Introduced Whom Many Age 

Raccoon ( Procyon lo tor) 
1939 I ' !Western N. Y. Coon 

1
50 

I 
Adult 

Hunters Ass'n 
Red Fox (Vulpis fulva) 

( Dutchess Co.) 
Occasionally

l
Geneseo, Millbrook 

Moffatt Estate /
Wadsworth Estate 

Coyote (Ganis latrans, nebracensis or lestes) 
About 

( i) 
About 

1928

,

0ntario Co. 

1

1 

1934 Saratoga, Columbia, 1 
Franklin, Albany Cos. 

Timber Wolf (Ganis lycaon) 
About 1930

1
Southern ]'ranklin Co. 

('/) 
Fox Squirrel (Sciurus niger) 

1939 I 

Ithaca 

Rowlands Is. Refuge 

Beaver ( Castor canadensis) 
1901-06 Litchfield Park 
1902 Lake Kora 

(Hamilton Co.) 
1902-03 Whitney Preserve 

1904 So. Branch 
(
2), Moose 

River, Head of Big 
Moose Lake 

1907 Fulton Chain (8), Lake 
Teror ( 4), Little Tup-
per Lake (2) 

1906 Lake Placid 
Muskrat ( Ondatra zibethica) 
OccasionallylCentral N. Y. 

j
Local residents 

l°
ornell University 

State of New York 

E. H. Litchfield 
T. L. Wood1uff 

W. C. Whitney 

State of New York 

State of New York 

G. A. Stevens 

IMnskrat marsh 
owners 

I' !
Adult 

1: 
( 

!

) I'
I'

I' I' 

,�
4 

1·1 
Adult 

12 ! 
2 Adult 

1 1 
6 Adult 

14 Adult 

1 Adult 

I I IAdult 

I Physwal 
Condition 

j
Good 

,, 

1: 
11 

1:ood 

I 

'/ 

1 

! 

Good 

1 

I' 

lnackground 
I 
!Reported Result• 

j 
Pen-raised 

/
Imported from 

!
Increased 

within and 
outside State 

I 

Imported and 
escaped 
I 

IImported and 
escaped 

I 

Wild-trapped 

Wild from 
Wisconsin 

Wild-trapped 
Wild Canadian 

Wild, Cana· 
dian origin 

Wild Canadian 

Yellowstone 
Park 

Wild Canadian 

l1Maine, wild
r trapped 

!

Killed several years later 

Gradually disappeared 
( I) 

ICrossed with dogs; in-
creasing slowly ( 1) 

'

Survived for several 
years 

Good survival to date 

Increased 
I 

Rapidly increased 

Increased 

Increased greatly 

! 

!Interbred with native 
stock 
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When I Where 
Introduced Introduced 

Varying Hare (Lepus americanus) 

By 
Whom I How 

Many 

1927-33 Mainly in Clinton, Essex, State of New York 25,696 
\\r arren, Franklin, Her-
kimer, St. Lawrence, 
Sullivan, Delaware, Cat-
taraugus, Albany, 
Rensselaer Cos. 

1933-37 Same as above State of New York 32,700 

European Red Hare (Lepus e1lropaeus) 
1890 (!) 

I 
Dietrich Estate 

(Dutchess Co.) 
1893-1910 ).iillbrook, White Plains 

Cottontail Rabbit (Sylvilagus sp.) 
1928-32-37 

I
Many Cos. throughout 

Annually State 

Wild Boar (Sus scrofa) 

About 1900 Litchfield Park 
I 

Elk or Wapiti (Oervus canadensis) 
1895 ( !) Litchfield Park 
1896-1902 Litchfield Park 
1893 N ehasune Preserve 
1894 �ehasane Preserve 

1901 �'or ked Lake 
(Hamilton Co.) 

1902 \Vhitney Preserve 
(Little Tupper Lake) 

1902 Raquette Lake 
1902 Bay Pond Preserve 

1903 SaTanac Inn 

1903 \\"'hitney Preserve 
( Little Tupper Lake) 

1903 Paul Smith's 
1903 Big Moose Lake 

\
Many 

Several 
thousand 

I
State of N. Y., Game

l
46,97a 

clubs and individ- 2,000-5,000 
uals _ ___ y,·. ( ?) 

,�J. H. Litchfield 115-20 

E. H. Litchfield 12 
��- H. Litchfield 60 
W. Seward Webb 37 
W. Seward Webb 29 

State of �ew York 22 

W. C. Whitney 40 

State of New York 20 
W. A. Rockefeller 8 

Adirondack Guides 11 

Ass'n 
W. C. Whitney 11 

State of New York 51 
Binghamton 5 

Park Comm, 

I Age 

Adult 

Adult 

\
Adult 

Adult 

I 
Adult 
Adult 

I' 

1 

l 

! 
! 

1 

? 

? 
! 

I Physical 
Oonditibn 

Good-Fair 

Good-Poor 

1: 
11

ood-Poor 

I' 

I 

? 

'/ 
1 

? 

l 

! 

'/ 

!Background \Reported Res1llts ____ _ 

Wild, from east- Some bred; many 
ern Alaine disappeared 

Wild, from Wis. 
and Minn. 

\
Wild, from 

Europe 
Wild, from 

Europe 

I
Wild, mainly 

from Mo., 
Kan .. Okla. 

Some bred; many 
disappeared 

\
Increased 

Increased slowly, now sta
tio�!},ry_ or _decr��n_g_ 

I
From Germany !Maintained themselves 

. for 20 years 

? Remained several years; 
·/ left by 1910 

\v ... y
.
oming Increased but apparently 

Wyoming did not survive the fire 
of 1903 

From .i\lass. li.Ioderate increase for sev-
Preserve eral years but subse-
? qu e n t l y  disappeared, 

poaching being a sig-' nificant factor. 
Pr�serve at Stags became ugly and 

Greenwich, were killed, after which 
Conn. rest disappeared 
! 

Moderate increase for sev-
! era! years but subse-

qu e n t ly disappeared, 
1 poaching being a sig-
I nificant factor 
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When I I ntrod!uced 
Where 

Introduced 
1906 Lake Harris (Essex Co.) 

1906 Woodruf Pond 
(Essex Co.) 

1906 Lake George 
(Warren Co). 

1906 Tongue Mt. (Warren Co.) 
1916 Adirondacks 

1917 Harriman Estate 
( Orange Co.) 

1932 DeBar lilt. Refuge 

Red Deer (Oervus elephas) 
1905-08 

I
Bay Pond Preseeve 

Japanese Deer (Oervus sika) 
1904-10 I Bay Pond Preserve 

German Deer ( Oapreolus capreolus) 

By 
Whom 

Adirondack Guides 
Ass'n 

Adirondack Guides 
Ass'n 

Local resort o,vners 

Loral resort owners 
State of New York, 

B,P.O.E. 
E. H. Harriman 

State of New York 

I
Wm. Rockefeller 

1wm. Rockefeller 
-----

1902-03 !Bax_ Pond Preserve IW. A. Rockefeller 
Siberian Deer (Oapreolus pyrargus) 
1902-03 

I
Bay Pond Preserve 

I
Wm. Rockefeller 

Whitetail Deer (Odocoilews drginf.anus) 
1886 Tuxedo Park Tuxedo Park Club 
1896 State Park State of New York 

(Ulster Co.) 
1917 (1) Adirondacks State of New York 

'I How 
Many " 

9 

8 

4 

5 

Carload 

60-75 

6 

5 (fem.) 1
3 (male) 

1s (male) 
12 (fem.)_ 

112 

1

6 

15-20 

45 

50 

/ Age 
-

Adult 

Adult 

,id ult 

, Adult 
1 

1 

Adult 

\
'

I' 
I Adult 

r
d ult 

1 

1 

Good-Poor 

I Physual 
_Condition 

! 

? 

'/ 

1 
'/ 

i 

Good 

1 ·1 

I' 
Ii 

I

? 

Good 

1 

1 

I Background !Reported Results 
! 1 

1 1 

1 ! 

1 ! 
i 1 

Montana Only 15-18 survived fi;st 
,vinter but these m-
creased 

Blue Mt. Pre- 14 seen in 1937 
serve (New 
Hampshire) 

'
Semi-domesti-

I 
Stags became dangerous 

cated from his second fall and were 
Conn. park shot; rest gradually 

_ ... disappeared 

IVia Germany 

I Germany 

I 
Germany 

1 

Wild, Adiron-
dack 

Wild, on pre-
serve 

I Bred; maintained num
bers for several years 

I Disappeared 

I 
Stags became ugly and 

were shot; rest disap
peared 

Increased rapidly. About 
50 turned loose in 1905 

Increased 

1 
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When I Where I By 
Introduced Introduced Whom 

Mule, Blacktail Deer ( Odocoileus hemionus or columbianus) 

1894 
r 

ehasane Preserve 
,
W. Seward Webb 

1895-1900 Litchfield Park E. H. Litchfield 

Moose (A.lees americana) 
1894 Nehasane Preserve W. Seward Webb 
1895 Nehasane Preserve W. Seward Webb 

1902-03 Unras Station (near St�te of New York 
Racquette Lake) 

1903 ( 1) Saranac Inn W. C. Whitney 
( 1) 

Pronghorn Antelope (Antilocapra americana) 
JNehasane Park JW. Seward Webb 

I How 
Many 

1: few 

2 (male) 
8 
1 
6 (male) 

6 (fem.) 
A few 

12 

I A.ge 
I Physical 
Condition I Background 

1: I 
Adult 

I 
Western 

blacktail 
Adult Western 

blacktail 

1 Adult 1 
1 Adult 1 
' Young 
i 1 1 

i 1 Semi-domesti-
cated from 
Whitney's 
Mass. preserve 

I! I Adult 

!Reported Result,, 

I
Killed 1903 fire ( 1) 

Disappeared 

! 
Probably died in 1903 

fire 
Reported for several 

years 
Reported for several 

years 

I Disappeared 
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of the introductions, with the State becoming the single largest im
porter ( except for pheasants) since 1927. 

For the sake of clarity the records are organized chronologically 
under each individual species. 

As one scans this impressive list, it is impossible to escape the con
viction that an enormous amount of time, energy, thought and funds 
have gone into the liberation of native and exotic game species in New 
York State. It is a dramatic story of the power of an idea in which 
men believe. But stimulating as the picture is, it also has its discour
aging aspects. The proportion of successes to failures is rather higher 
than is the average for experiments. The difference lies, perhaps, in 
the lack of careful planning so characteristic of this particular type of 
project. 

The inability to realize a few simple truths that largely determine 
success or failure in such projects, while human, might be difficult to 
understand were it not that we meet up with its counterpart today. 
Many of the species were of course hopelessly unsuited to the new 
environment into which they were introduced. Others might have 
survived had the initial stocking been followed up with repeated "shots 
in the coverts, '' giving the species a chance to really establish itself. 
Some, like the elk, probably would have thrived had not they fallen a 
prey to man's inevitable collecting instinct. Only the whitetail deer, 
the beaver and the adaptable ringneck pheasant stand out as beacons 
of encouragement. 

Some may find in the items that sh_ould be considered before shifting 
game populations the answers they seek without the necessity of con
signing dozens or thousands of individuals to separation from their 
native coverts, on the long chance that they may adapt themselves to a 
new environment. Briefly, some of these items are : 

1. The environment in which the species is a native.
2. The ability of the species to adapt itself to changes in its native

habitat.
3. The ability to live and increase rapidly on its native range in the

face of strong competition.
4. The number to be introduced and the time over which the intro

duction is to be spread.
5. The condition of the new environment and the probable condi

tion of the species upon arrival.
6. The time of year.
7. The proposed method and extent of distribution.
8. The willingness of man to protect and encourage the species.
9. The physiological adaptability inherent in the species itself.
All these and more enter into the ability of a game bird to adapt

itself to a new environment. While the type of response cannot be 
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predicted with certainty, many hopeless failures can be avoided, thus 
helping to place experimental acclimatization attempts on a more 
rational basis in the future. 

THE ROLE OF EXOTICS IN THE OHIO VALLEY 

LAWRENCE E. HICKS 

Ohio Cooperative Wildlife Management Research Unit 

Few controversial subjects have resulted in more bias and mis
information, or in more heated battles of words, than discussions of 
what our policies should be concerning so-called '' native species'' as 
opposed to '' introduced species.'' In most cases unreasonable preju
dices have developed against exotic species, with bias rampant in favor 
of "native forms." Positions have been taken that are wholly un
tenable and that cannot be consistently maintained for any environ
ment that includes man. The result has been, as happens in most 
controversies-no search for truth, no solution of the problem. 

Criteria can be set up for determining species values, even though 
due allowances must be made for each point of view concerned. It 
seems obvious that the qualities of a species should be evaluated im
partially, without respect to its origin. Men, as individuals, have 
inalienable rights to be judged on the basis of what they are and what 
they can do, irrespective of race, creed, color, or point of origin. Like
wise, animal species, exotics or endemics, should be favored or dis
couraged by man according to the performance of each-judged on the 
basis of what each can contribute to conditioning habitats and popu
lations toward desired objectives. A scientific attitude challenges any 
arbitrary classification of all exotics as ''inferior'' and all native forms 
as "superior." 

Man, by land-use modifications, has been responsible for the intro
duction or the exclusion of hundreds of plant and animal forms. His 
propensities for thus conditioning habitats, result unintentionally in 
wholesale manipulations of plant and animal life. Compared with 
these, man's intentional changes in either flora or fauna, are trivial. 
Thus to content that all exotics should be excluded and American 
habitats kept ''inviolate.'' is but the idealistic striving for a will-of
the-wisp. 

If American civilization were to be limited to ''native'' forms for all 
required plant and animal products, yields would be so low that agri
cultural uses would necessarily confiscate every acre of land to support 
130 million people. Horticulture, floriculture, and the plant and ani
mal industries, have not been able to limit their ''tools'' to native 
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stocks. In producing crops of cultivated plants and domesticated 
animals, it has been found to be good economics and good sense to 
bring in from every corner of the earth organisms that could exceed 
native types in performance. 

Likewise, in the production of wildlife crops, performance records 
should dictate the species upon which the greatest management efforts 
should be centered. The record shows that many native species have 
low productivity ratings in ''natural'' habitats. Others are unable to 
produce adequate crop surpluses on lands modified through agricul
tural practices. If game crops approaching even present demands are 
to be produced, it necessarily follows that all species, of whatever 
origin, that can contribute to that end, must be utilized. 

It is imperative that distinctions be made between new introductions 
and the utilization of exotics that have already become naturalized. 
The latter are now a vital part of our flora and fauna-and wishful 
thinking will not make it otherwise. The only sensible procedure is to 
so utilize and so manage these introduced forms that they contribute 
most and detract least from what already existed. Unfortunately man 
tends to lag behind other organisms in making adjustments to altered 
land-use shifts or biotic patterns. 

New introductions should be made with extreme caution and under 
strict quarantine regulations to control disease. The hit-and-miss pro
cedures followed in the past are now inexcusable, as well as dangerous 
and expensive. When exhaustive habitat analyses disclose that altered 
land-use changes have created new types of food and cover resources
brought into existence a new habitat niche that no desirable native 
species can occupy-then we should deliberately seek out an exotic 
form that has the specifications necessary to meet the given situation. 

Long-time population and environmental analyses for both the old 
and the new home should be evaluated before making decisions about 
new species. Twomey (1936) made an initial contribution to this un
derstanding. It should hardly be necessary to point out that exhaus
tive and continuous follow-up investigations of introduced species are 
golden opportunities for unraveling the true nature of environments, 
for determining the potentialities of species, and for understanding 
laws governing populations. 

Several pertinent principles are self-evident: 
1. It is impossible to maintain our fauna in anything like its orig

inal balance, whether new species are introduced or not, because of 
man's land-use modifications of virgin habitats. 

2. There are very few foreign species that can or will gain a foot
hold in this country-hence, our potential utilization of exotics is very 
limited. We have few ecological niches, unoccupied or otherwise, into 
which exotic species can fit. 



422 FIFTH NORTH AMERICAN WILDLIFE CONFERENCE 

3. Primitive or even seminatural habitats are immune to invasion
by most exotic species. In other areas, however, introduced species, if 
carefully "selected, can make valuable contributions by occupying 
empty habitat niches. Only a limited number of native species are 
adapted to the immense tracts of open lands or '' artificial prairies'' 
known as agricultural areas. 

4. As American land-use patterns and soil fertility levels approach
those that have been existent for centuries in the Old World, the 
more likely we are to come to depend, at least where annual wildlife 
crops are concerned, upon Old World species that have demonstrated 
an ability to prosper under such conditions. 

5. Wildlife plal).ting or zoning should be practiced, i.e., manage
ment and stocking should give precedence to endemics in the natural 
environments to which they properly belong and restrict exotics ( as 
far as practicable) to those artificial environments that bear the stamp 
of man's handiwork so markedly that native forms are excluded. For
tunately this zoning tends to be automatic as a result of the operation 
of natural (ecological) laws. 

In 1928 there were about 700 species of exotic birds in the United 
States (Phillips, 1938). All were kept in captivity, however, except 
for about a dozen species that have been able to establish themselves 
under American conditions. Introductions of exotic birds have dur
ing some years averaged about a thousand individuals a day-nearly 
all consigned to zoos or private aviaries, except for irregular mass 
shipments of certain game birds that have long been established here. 
Hence, the actual or potential menace from introduced species has 
been much exaggerated, and successes with exotic mammals are even 
fewer than those with introduced birds. Scores fail for every one that 
succeeds and successes are usually partial or sharply restricted in 
area. 

In the Ohio valley, save for house rats and mice, not a single exotic 
mammal has become generally established. It is inconceivable that any 
introduced game species could become numerous enough to acquire 
pest status, since our enormous hunting pressures guarantee adequate 
control. As with deer, rabbits, or elk, some may wish to maintain 
population levels that result in damage to the property of others, but 
such problems of policy develop as frequently with native species as 
with introduced forms. 

Introductions of exotic non-game birds that consume grain or fruit 
are most likely to be unwise. The English sparrow and the European 
starling, outstanding examples, nevertheless, now occupy ecological 
niches that for the most part were not filled by native species. Both of 
these species have admitted ''nuisance'' values about the haunts of 
man. Their adverse effects on native species, however, have for the 
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most part not been substantiated. Bias has colored most evaluations 
of their economic status. Actually that of the English sparrow is ap
proximately ''neutral,'' and abundant evidence indicates that the 
starling has many more plus than minus values. 

In Ohio and most of the entire Ohio valley, introduced plants pro
vide the bulk of the food and cover resources of all wildlife species ex
isting in open or agricultural areas. Such a list would include most of 
the grasses, grains, and other cultivated crops, and the weeds which 
these crops make possible-wheat, oats, rye, barley, buckwheat, green 
and yellow foxtail, soybeans, alfalfa, sweetclovers, clovers, several 
lespedezas, and several of the smartweeds, for example. Native spe
cies have, in many cases, demonstrated a limited ability to utilize these 
introduced and artificially produced types of food and cover. Hence, 
introduced game birds (pheasants and Hungarian partridges) play an 
important role owing to their frequent greater ability to utilize these 
untapped food and cover resources of agricultural lands, and at the 
same time produce game harvests. The Ohio valley, being largely zoned 
for agriculture, ranks high in its opportunities for the use of exotic 
species. 

Of Ohio's 40,740 square miles, 80 per cent is in agricultural lands. 
Ohio has an average hunting pressure of 16.4 hunters on each and 
every square mile. Since for various reasons one-fifth of Ohio is non
productive of game crops, the actual hunting pressure is 20.5 hunters 
to the square mile on hunting lands or one hunter to 31 acres. This 
tremendous recreational pressure is absorbed by the following species: 
(1) natives produced in natural or seminatural habitats (gray squir
rel, ruffed grouse, deer, and waterfowl), 12 per cent; (2) natives that
were rare or absent in Ohio when the white man arrived, but that have
been able to establish and maintain themselves, utilizing agricultural
lands where not too intensively cultivated (rabbits, bobwhite, and fox
squirrel), 71 per cent; and (3) introduced game birds (pheasant and
Hungarian partridge) that more effectively utilize agricultural lands
and have sufficient mobility to follow shifting food and cover resources,
17 per cent. All three groups, plus a fourth (fur animals), are neces
sary to provide varied and adequate hunting.

At present exotic species absorb no more than one-fifth of the hunt
ing pressure, the native cottontail one-half. Land-use trends indicate 
that during the next twenty-five years the relative contributions of 
exotic game birds and of forest wildlife species will increase-while 
the role of native species on agricultural lands (rabbits, bobwhite, and 
fox squirrels) will be less important than today. 

No introduced game bird has been successful in the southern part of 
the Ohio Valley. Western and northwestern Ohio are more typical 
of the intensively cultirnted portions of the Ohio Valle:v and the lower 
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Great Lakes region where the role of exotics is particularly important. 
Such· areas are productive of only three game animals, two of which 
are exotics. Fifteen of these counties received exhaustive surveys of 
their upland game bird populations in 1938 and 1939. This district 
of 6,700 square miles had average game populations (as of November 
1) per square mile as follows: 84.7 bobwhites, 89.00 pheasants and 8.6
Hungarian partridges. Thus exotics made up 51 per cent (in number)
or 87 per cent (by weight) of the total upland game bird population.

Data are also available on the relative contribution of introduced 
and native species to recreation and hunting bags. In 1,Vood County, 
with 93 per cent of all land in farms, save for a few fox squirrels, there 
are only three game animals to hunt-rabbits, pheasants and par
tridges. Monograph reports for 1937 and 1938 hunting seasons (Hicks, 
1937, 1938 and 1939) indicated that the three classes of hunters par
ticipating in the Wood County game harvest had average season bags 
of 4.44 rabbits, 6.03 pheasants and 0.355 partridges. In this case the 
two exotic species furnished 59 per cent of the season's bag ( in num
bers), or if the relative recreational values of the three species be 
computed on a 1 :3 :4 ratio, the exotic species provided 85 per cent of 
the sporting enjoyment furnished by the game crop. 
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GAME INTRODUCTIONS IN MICHIGAN 

H. D. RUHL 

Michigan Conservation Department 

Experience with introduced game species in Michigan is some
what limited. Reindeer, moose, elk, pheasants, Hungarian partridge 
and sharptail grouse have been introduced by the State. A number of 
spasmodic introductions of other forms such as wild turkey, caper
caillie and lately the chukar partridge have been made by private 
interests. 

Reindeer-In 1922, sixty mature reindeer from Norway were im
ported and released at a total estimated cost of perhaps $125,000.00. 
Within fiw �-rar1s thr rxperiment was considered unsucce1ssful even 
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though a few animals were reported after that time. The causes of 
failure were not definitely determined in spite of reports of veter
inarians and others. An infestation of grubs (Hypaderma tarandi), 
tissue lesions, internal parasites, hemorrhage, partial paralysis, defi
ciencies in diet-none could be singled out as the one determining 
agent of success or failure. Young were born, twelve the first year, of 
which seven were born dead or died soon after birth, but no increase 
in the herd was noticed. 

In 1922 whitetail deer were well established in the area where the 
reindeer were released and the deer were increasing. About 1929 or 
1931 deer had reached a peak but no one knows whether the presence 
of deer had any effect upon the possibility of reindeer success. 

Moose-As early as 1929 it was apparent to investigators that the 
moose herd on Isle Royale, estimated to number about fifteen animals 
per square mile, faced an inevitable shortage of food in the near 
future. 

A live-trapping project during three winters from 1934 to 1937 took 
seventy-one animals, thirty-eight females and thirty-three males. They 
were released in the Upper Peninsula. A few native moose occupied 
these areas for several years prior to these releases. 

Calves have been frequently reported in the spring, giving good 
assurance that the animals are breeding. Three calves have been pro
duced from the animals held in captivity at Cusino for study. 

Accidents and poaching have taken some toll. Two of the original 
animals identified by ear tags were shot by hunters and six others are 
known to have died of accidents or other causes. 

At least one of the releases seems to be doing fairly well. The de
crease of the herd on Isle Royale has been confirmed by numerous field 
investigations so that we believe the animals taken would possibly have 
died of starvation if they had remained. The moose is native to 
Michigan, so the work cannot be criticized on the basis of bringing in 
an exotic species. No one knows whether sufficient changes have taken 
place to make the habitat suitable enough for restocked moose to sur
vive since the time when moose previously occurred on the Michigan 
mainland in any numbers. 

Elk-In 1918 about fifty elk were released in Roscommon, Alpena, 
Otsego and Cheboygan Counties and a subsequent planting of sixteen 
was made in Roscommon County in 1932. The Otsego County planting 
has succeeded fairly well, the present herd being estimated at 300 to 
500 animals. The other plantings have dwindled until only an occa
sional report is received of animals seen. It is probable that only the 
Otsego County herd will persist, although it is doubtful whether they 
will ever offer much hunting. 

Pheasants-Due to clearing of the land for agricultural develop-
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ment, the range of native ruffed grouse and prairie chicken had been 
restricted in the southern part of Michigan. The first private intro
ductions of pheasants were made in 1893 but it was not until 1916 that 
the Conservation Department established a game farm and greatly in
creased the release of birds. Between 1917 and 1925, approximately 
35,000 adult birds and 222,000 eggs were distributed to private indi
viduals and clubs who were to hatch, rear and release the birds in 
their locality. By 1925 the birds were plentiful enough to justify an 
open season which has continued ever since. 

While pheasants have been released since 1925, it is evident that the 
role of production and release is becoming less important. 

Sharptail Grouse - The sharptail grouse can hardly be called an 
exotic in Michigan, yet we are including it in this discussion because 
it presents a type of problem that must be recognized. In 1904, an ex
pedition from the University of Michigan found the northern form of 
sharp tail grouse on Isle Royale. Good records of the birds' occurrence 
on the mainland were not available until 1922. This sub-species was 
the prairie form ( Compestris). The early records are greatly con
fused by the presence of the prairie chicken ( Tympanuchus cupido). 
The sharptail apparently spread into Michigan from Minnesota and 
"\Visconsin in the ,vake of clearings and fires, and has extended its 
range eastward until it now occupies the western half of the Upper 
Peninsula. 

We have made an effort to hasten the eastward spread of this game 
bird. Several hundred have been trapped in the western part of the 
Upper Peninsula, or purchased from game breeders, and released in 
the northern half of the Lower Peninsula. This species has shown 
some evidence of becoming established in the Pigeon River State For
est, Cheboygan County and at Trout Lake in the eastern end of the 
Upper Peninsula. 

We anticipated this species would spread naturally throughout the 
Upper Peninsula but it probably would have been several years under 
the most favorable circumstances before it reached the northern part 
of the Lower Peninsula. 

Hungarian Partridge-The extension of the range of Hungarian 
partridge into Michigan from birds released in Ohio and Indiana 
stimulated interest in them. About 2,250 birds have been released in 
various parts of the state. In spite of the general spread of the birds 
in southern Michigan which have established themselves none of the 
releases have thoroughly demonstrated that the birds can or will take 
hold. Some of the plantings still persist and give some promise but at 
the present-time there is no assurance that the Hungarian partridge 
can be established in the area which is occupied by the ringneck pheas
ant and quail and which formerly was occ11pied by the ruffed grouse. 
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Oapercaillie-Two hundred and one capercaillie were released on 
Grand Island, Michigan, in 1904 and 1905 by the Cleaveland Cliffs 
Iron Company. The birds gradually disappeared and no trace of any 
of them was found after 1913. 

Spasmodic introduction of such species as wild turkey and chukar 
partridge have failed as yet to establish any introduction. 

We should point out that during the last 25 years the prairie chicken 
has spread from the southern half of the Lower Peninsula into the 
upper part of the Lower Peninsula. It is now established in many 
areas throughout the Upper Peninsula. Without releases cottontail 
rabbits, quail and opossum have likewise moved north from the south
ern portion of the State, Indiana and Ohio following the clearing and 
farming. It is our opinion that these species have taken up and oc
cupied the biological niche which was available because the snowshoe 
hare and ruffed grouse could not maintain themselves under the 
changes associated with agricultural development. 

We conclude: 
1. Where a choice exists, it usually is better to work with native

rather than exotic species. 
2. Introductions should be made only after inventory of existing

species and unoccupied range rather than on basis of successes else
where of exotics or the advice of pressure groups. 

3. The value of introduction is far over-estimated by the public and
by too many game administrators. 

4. Introductions usually have failed except (a) where changes in
environment have depleted native stock so as to leave an unfilled eco
logical niche; (b) where introduced species perhaps of better sporting 
qualities or better adaptability to heavy gunning, displace native spe
cies and ( c) re-introduction of indigenous species. 
· 5. The continued introduction and release of native species already

established appears to be economically impracticable as far as proven
biological results are concerned.

6. Additional introduction of exotics after such species have estab
lished themselves usually is impracticable at any cost consistent with 
the charges for public hunting licenses. 



428 FIFTH NORTH AMERICAN "WILDLIFE CONFERENCE 

POSSIBLE 'l'El\1PERATURE �'ACTORS IN NORTH CENTRAL 
PHEASANT DISTRIBUTION 

RUDOLF BENNITT 

University of Missouri 

AND 

HAROLD V. TERRILL 

Missouri Conservation Commission 

This paper does not report the results of any field research by the 
authors. It is simply a contribution to the discussion of what con
tinues to be a puzzling problem, viz., the failure of ringneck pheasants 
to establish themselves naturally in large numbers south of their pres
ent successful range. In the Midwest this range is north of a line 
passing through southeastern Ohio, central Indiana, central Illinois, 
southern Iowa, southern Nebraska, and northwestern Kansas. South 
of the line pheasant populations have displayed on the whole one or 
more of the types of failure described by Phillips ( 1928) and Leopold 
(1931), though here and there moderate populations have been main
tained with, and occasionally without, continuous stocking. 

Pheasant releases are continuing on a grand scale, as the most recent 
biennial figures from these states show: Iowa, 3,467; Minnesota, 
33,587; Wisconsin, 37,740; Illinois, 50,0001

; Indiana, 57.506; Michi
gan, 5,448; Ohio, 62,8072

; approximate total, 250,555. The average 
recent yearly releases of ringnecks in these states alone have been in 
the neighborhood of 125,000, exclusive of chicks and eggs sent out, and 
the cost not less than $250,000 for rearing, purchase, distribution, and 
release. As Leopold (1931) pointed out, this represents an investment 
the effectiveness of which might be increased if more were known about 
the factors limiting pheasants south of their present successful range. 

The numbered points below are presented as circumstantial evidence 
supporting what we may term a working hypothesis: That one reason 
for the failure of pheasants to establish themselves naturally in large 
numbers south of the line already mentioned is high egg temperature 
and the resulting mortality of embryos. If this hypothesis should be 
substantiated the following must be true: (a) That embryos are killed 
by high temperature; (b) that lethal temperatures occur under natural 
conditions; ( c) that this is seldom the case on successful range, but 
( d) that when it occurs unusually often the result is a shortage in the
production of pheasants; ( e) that it frequently occurs on unsuccessful
range, but (f) that where it does not often occur some parts of this
area may support local establishments.

lEstimated from correspondence. Other figures from conserYation department reports. 
21935 and 1936. 
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There is no apparent correlation between successful pheasant range 
and either zonal soil groups, climatic humidity, or seasonal distribution 
of moisture. Pheasants have established themselves on podozols, prairie 
soils, chernozems, and others in some places, not elsewhere. They oc
cur on both humid and semi-arid lands and upon lands with adequate 
or deficient U?-Oisture throughout the year. Moreover, there is no evi
dent correlation between survival of the individual and atmospheric 
temperature as such. Pheasants live and breed in captivity in the 
South; individual birds survive there, sometimes for years; in a few 
places they both survive and breed regularly. Some circumstantial 
evidence relating to the effect of temperature on reproduction in the 
field, however, is presented in the following points : 

1. From the Alleghenies to the Great Plains, the line separating
generally favorable from generally unfavorable range follows very 
closely Thornthwaite's (1931) line separating the microthermal from 
the mesothermal climatic provinces. In these the temperature-evapora
tion indices are respectively 32-63 and 64-127. 

2. The same line marks the boundary between Thornthwaite's sub
provinces "b" and "c" in which, respectively, 35-49 per cent and 50-
69 per cent of the heat is concentrated in the summer months. 

3. In other words, nearly all of the present successful pheasant
establishments are in cooler areas, where the summers are shorter but 
relatively warmer than farther south. 

4. It has already been shown that not-very-high temperatures are
required to kill pheasant embryos. Romanoff (1934) found that con
tinuous exposure of the eggs to 103° F. resulted in 50 per cent mor
tality; to 104° F., 90 per cent mortality; and to 105° F., 99 per cent 
mortality. Destruction of the embryos was greatest just before hatch
ing. The shortest period required to kill the embryos at these tem
peratures was not found, though in poultry Professor E. M. Funk of 
the Department of Poultry Husbandry, University of Missouri, has 
found that a three-hour exposure to 120° F. kills embryos at any time 
during incubation. 

5. It seems very likely that lethal temperatures may occur under
natural conditions. The egg temperature in ground-nesting birds 
would depend most upon the temperature of the ground and the de
gree of exposure to the sun. Hammerstrom (1935) found that in 
pheasants "many nests .. . were wholly without over-topping cover 
of any sort," and that only 2 of the 305 Iowa nests he examined were 
roofed over with vegetation by the birds themselves. Therefore, it 
is possible that the pheasant's occasional practice of leaving the nest 
during the hottest part of the day may raise the temperature of the 
eggs if the air and ground temperatures are unusually high. 

Professor E. M. Brown of the Department of Field Crops, University 
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of Missouri,3 has recorded ground temperatures at Columbia, approxi
mately in the center of the State. These were taken in bare soil and 
under unmowed bluegrass, orchard grass, and redtop, half an inch to 
an inch below the surface; the atmospheric temperatures and degrees 
of saturation of the soil were recorded at the same time. In Missouri 
most pheasant eggs are in the nest during June; therefore, we ex
amined his figures for the periods from May 24 to July 6, 1935, and 
May 23 to July 3, 1936. Temperatures at the ground surface would in 
many cases have been higher than those below the surface, but the 
former were not recorded. On bare ground, half an inch below the · 
surface, the maximum temperatures varied, from 9° to 12° F. above 
the air temperature on saturated soil, to 30° F. above the air tempera
ture on dry soil; under unmowed grass the ground temperatures, half 
an inch to an inch below the surface, varied from 5° F. below to ·1 ° F. 
above the air temperatures on saturated soil, from 7° to 10° F. above 
the air temperatures on moist soils, and as much as 13° F. above the air 
temperature on dry soil. Maximum temperatures were reached about 
2 p.m., but since the variation from noon to 4 p.m. was usually between 
one and two degrees per hour, this would have meant a four-hour ex
posure to temperatures only slightly below the maximum. Thus if the 
air temperature exceeds 100° F., if the soil is dry, if vegetative cover is 
scant, or if these conditions obtain just before hatching-time, it is quite 
possible that the embryos may be killed. 

6. The frequency with which air temperatures reach 100° F. in the
North Central States during the time when most of the eggs are in the 
nest is shown by the following table, in which the periods were learned 
from the conservation departments and the temperatures were taken 
from Weather Bureau data (annual figures available only through 
1938) 
While the method of recording Weather Bureau data and the records 
available to us made it impracticable to derive figures for the northern 
and southern halves of Illinois and Indiana, the probability is that the 
air temperature reached 100° F. more often in the south, less often in 
the north, than the above figures indicate. It might be added that in 
Missouri the maximum daily temperature reached 99° F. in three years 
and 98° F. in six, making a total of forty-seven years (92 per cent) in 
which the temperature reached 98° F. or more during the season when 
most of the pheasant eggs are in the nest: Since the Weather Bureau 
temperatures were shade-temperatures, and since pheasant nests are 
often exposed to the sun, the likelihood of lethal temperatures is in
creased, especially in the southern areas. 

7. Has high temperature been associated with "short" pheasant

•Unpublished data, Division of Forage Crops and Diseases, Bureau of Plant Industry, 
U. S. Dept. of Agriculture, and Missouri Agricultural Experiment Station cooperating, 
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Minnesota 
Wisconsin 
Michigan 
Iowa 
Illinois 
Indiana 
Ohio 
Missouri 
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(A) Period maximum I Years since I Years in which tern- I % of years 
number of eggs weather rec- perature reached 100° F. in which 

In the nest ords began during this period (A) this occurred 

late May 48 3 6 
June 48 17 35 
June 51 21 41 
June 66 33 50 

late June 49 30 63 
late June 52 29 56 
late June 55 25 45 
late June 51 38 75 

years on the northern range? Our data are meagre, but it appears 
that in Minnesota there was a shortage in 1934, when the maximum 
temperature while most of the eggs were in the nest reached 108° F.; 
in Iowa in 1934 (maximum temperature 111 ° F.) and 1936 (maximum 
temperature 108° F.); and in Wisconsin in 1936 (maximum tempera
ture 96° F.). Leopold and Ball (1931) cited frequent reports of 
"addled" quail eggs in the drouth states in 1930, which may have been 
responsible for some of the reported 30-to-90 per cent shortage of quail 
that year. This they believed was caused by high temperatures, but 
unfortunately pheasants were not studied in the same connection. A 
more complete comparison of pheasant populations, maximum tem
peratures, and soil moisture in the northern states should prove inter
esting and might disclose a closer correlation. 

8. In the southern part of the north-central region there have been
some moderately successful, though usually somewhat local, pheasant 
establishments, even without continuous stocking. In Missouri, for 
example, beside a few pheasants near the Iowa border (north of Thorn
thwaite's line), there is an establishment in St. Charles and Lincoln 
Counties that has persisted since the mass-planting of several hundred 
birds in 1932 and 1933. Here, on the bottomland soil near the conflu
ence of the Missouri and Mississippi Rivers, there is an average density 
of a bird per 40 acres, with a maximum of a bird per 7 acres; this was 
determined in 1939 by Terrill and other members of the Conservation 
Commission's staff. Also on Leopold's map of pheasant distribution 
(1931) most of the "scattering range" south of Thornthwaite's line is 
along the principal river valleys-Illinois, Wabash and its tributaries, 
Mississippi, and Ohio. These facts suggest a possible reason for the 
moderate success of these local establishments: that the soil here, being 
more moist and supporting in many places a considerable growth of 
slough-grass (Spartina) and related grasses, provides more suitable 
conditions for pheasant nesting by keeping down the ground tempera
tures and hence the egg temperatures. 

We suggest therefore that the following subjects deserve investiga
tion on the pheasant range: the relations of ground temperature, air 
temperature, nest temperature, and egg temperature, both to one an
other and to the soil moisture; the minimum time necessary to kill 
pheasant embryos at temperatures which the eggs might reach in 
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nature and at the successive stages of their development; the degree 
of exposure of eggs by the parents under various circumstances; the 
prevalence of lethal egg temperatures while the eggs are in the nest, 
both where pheasant plantings have been successful and where they 
have not; and correlation of these conditions with known increases and 
decreases in the pheasant-productivity of the land. 
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WILDLIFE INTRODUCTIONS IN ALASKA 

0LAUS J. l\1URIE 
U. S. Bureau of Biological Survey 

Ordinarily one thinks of importation of exotic species as taking 
place where wildlife has been depleted, in other words, as a wildlife
restoration measure. Alaska would hardly fall in this class, since it is 
still essentially a frontier, retaining most of its original fauna. Yet 
even there importation of non-indigenous species has taken place and 
others are beini;r eonsidered. 
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I am not able to present for consideration completed experiments in 
most cases. Wildlife plants have been made, but generally a much 
longer time is required to note ultimate results. Therefore the present 
discussion must be confined, in most instances, to trends, indications, 
or theoretical possibilities based on experience elsewhere. 

Less than a century ago there were musk oxen on the Arctic slope of 
northern Alaska. Old, weather-beaten skulls have been found here 
and there on the tundra, but the animals are gone. Then, in 1930, a 
small herd of musk oxen was obtained in Greenland and shipped to 
1\.laska by the Biological Survey. These animals were kept by the 
Bureau for several years at the University of Alaska for experimen
tal studies, but in 1936 they were placed on Nunivak Island, in Ber
ing Sea, where they appear to be thriving. In due time, when the 
musk oxen there have become plentiful, it is planned to release small 
herds periodically in northern Alaska. 

It is, of course, difficult to foresee success or failure. The Green
land musk ox is a different form from that originally occupying 
Alaska and in that sense it is exotic. But, practically, what we are 
doing there is really restoring a species to its original range and 
success is to be anticipated. 

The bison is another animal that has been introduced into Alaska. 
In 1928 twenty-three animals were released in the Delta River coun
try south of Fairbanks. They have taken up their abode in relatively 
flat country lying just north of the Alaska Range. The herd now 
numbers about 200 and appears to be doing well. 

It is too early to evaluate the wisdom of this plant. It has been 
our experience elsewhere that while a big-game herd is on the up
trend following a period of scarcity, and while forage is abundant, 
we have been very enthusiastic and "point with pride" to accomplish
ments. But sometimes a day of reckoning has come, when the range 
has become overstocked and the game herd and range both suffer. It 
is expected that in this particular experiment the bison will find 
large areas into which to spread; but, just as a possibility, they may 
first overgraze the most favorable area in which they have been re
leased. Furthermore, in search of winter forage, they are likely also 
to take to some of the bare ridges now used by mountain sheep and 
competition with these native mountaineers would not be desirable. 
Time alone will tell the story, however. 

In the Kodiak-Afognak group of islands off the southern coast of 
Alaska lies a small island known as Long Island, on which a number 
of coast blacktail deer were released. They apparently thrived and 
became numerous. In 1936, when we visited the locality, it was 
.learned that in 1935 many of these deer had died. The exact cause 
of death was not known and precise information could not be ob-
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tained. Apparently, on the basis of data we were able to procure on 
the ground and in various reports, there must have been an over
population followed by the inevitable die-off. It was another ex
ample of the unwisdom of stocking with big game a small island on 
which there is no check on population except the ultimate one of 
disease or starvation. 

In this same island group the Roosevelt elk was introduced in 
1929. At first the elk were placed on Kodiak Island, but were later 
transferred to Afognak. No doubt they would have become a pest in 
the agricultural areas had they remained on Kodiak. On Afognak 
some of them linger about the Indian village at times and have 
caused some inconvenience, but generally speaking they have been 
occupying adjacent ranges, and when I observed the herd in 1936 
the elk were apparently thriving. They have found abundant forage 
to their liking, winters are not severe, there are no natural enemies 
that can be an effective check (I do not consider the Kodiak bear an 
effective predator), and it would seem that all the elk have to con
tend with there is possible overpopulation some time in the future. 
The Island is large, however, and no doubt in due time shooting will 
serve to keep the herd within bounds. Certainly the prospects are 
much better than in the case of the deer on Long Island nearby. 

There has been agitation to introduce elk into the Tanana Valley 
in interior Alaska. Perhaps this is not the place to discuss an impor
tation not yet accomplished, with no results available for considera
tion. Yet while speaking of elk in Alaska it may be well to point 
out certain probabilities. We have had experience with introducing 
elk here and there, under various conditions. Mostly it has been 
restoration of elk in original range of the species. In a great many 
cases the results have been beneficial. We have brought the elk back. 
But we have also had sad experiences and we have learned some les
sons. "\Ve have learned that elk and livestock compete for range. 
We have learned that the elk is an effective competitor on some big 
game ranges. Now, when our mountain sheep are at a low ebb, we 
are finding, in some cases at least, that the abundant elk are com
peting seriously with them in winter, and we may learn eventually, 
when our various studies now under way are nearing completion, 
that deer and elk competition on winter range is one of the impor
tant factors in the decimation of the Rocky Mountain bighorn in 
localities in which elk are found. There are indications of it now. 

What would happen in Alaska? Granted that the elk would thrive, 
would multiply until there were extensive herds, they would com
pete with the caribou, to begin with. Caribou are restless animals, 
roving hither and yon, with the re-;ult that they tend to pre!'lerve 
their lichen forage. It is likely that even under present conditions 
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the caribou herds fluctuate in numbers, just as elk and other game 
have done in response to range conditions and that in Alaska as 
elsewhere the quantity of winter forage limits their numbers. 

During the elk studies in Jackson Hole I received a shipment of 
"reindeer moss" from Alaska for experimentation with elk. Al
though it had been dried for a year or more and the elk were on a 
diet of good hay, the elk ate the lichens moderately when placed 
before them on the feed grounds. They would undoubtedly eat it 
more avidly if they found it fresh on the range and when their for
age consisted of dried grass under the snow instead of good cured 
hay. Elk in the Olympic Mountains are very fond of lichens grow
ing on trees. 

Furthermore we can confidently expect that the elk would sooner 
or later find the windswept ridges in the mountains for part of their 
winter range. They have done so elsewhere. And then we would 
find them in direct competition with the Alaskan mountain sheep. 
On Afognak Island the elk are not supplanting a native species. In 
interior Alaska, when the herd became large, the elk would compete 
with several of Alaska's finest game species, even with the moose. 
Such considerations, in view of information on big game ranges 
slowly resulting from our present day research, should cause one to 
pause before placing a herd animal like the elk in the midst of the 
game lands of interior Alaska. It should be remembered that the 
introduced elk will not stay put indefinitely where released but will 
eventually establish migrations and will find the critical winter 
ranges which the native species found ages ago. 

While speaking of big game introductions mention might be made 
of the reindeer. Although not strictly game, reindeer do enter the 
picture. They cannot occupy the same range with caribou. Either 
the reindeer herd is dissipated by the migrating caribou, as happened 
years ago when a herd of the former was placed in Broad Pass, or 
the caribou must be killed off or reduced in number so that the rein
deer can be herded. Therefore, reindeer and caribou should be 
segregated in different parts of Alaska. 

It is generally believed that the introduction of reindeer is always 
good for the natives. Sympathetic students of the Eskimo or other 
natives do not always agree with this. lVIany years ago reindeer were 
placed on Atka Island in the Aleutian chain for the natives. As long 
as the reindeer remained close to the village they were utilized. But 
after a few years the animals moved farther away and the natives 
lost interest. They preferred to fish. 

On Umnak Island also there are some reindeer. The natives there 
use them for fox bait. One reindeer enthusiast admitted that in some 
districts natives do use reindeer for fox bait, not fox feed, but declared 
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that the government was justified in introducing reindeer for that 
purpose. Admittedly, the reindeer in the Aleutians apparently have 
not done damage; but at least it seemed to have been useless to put 
them there. 

Speaking of the Aleutians, blue foxes were placed on many of the 
islands for commercial purposes. They run wild, rustle their own 
feed, and are trapped at intervals. Some of these plants have been 
successful; others have failed. As usual in such cases, often there 
was not a good understanding of blue fox food requirements. Some 
of the islands lacked the necessary beaches, and where rodents were 
not present, the foxes preyed on the sea birds. When the birds were 
gone, after a period of successful fox years, the venture was no 
longer profitable. Ground squirrels were placed on one island for 
fox food. The ground squirrels multiplied, and the foxes preyed on 
them to some extent, but the fox venture was no more successful on 
that island than it was on some others with good beaches. Perhaps 
insufficient thought had been given to the fact that ground squirrels 
hibernate for a part of the year. 

The Biological Survey found it necessary to make a two-year sur
vey of the Aleutian Islands and to designate definitely which islands 
should be used for fox raising. 

This is admittedly little more than a listing of some of the wildlife 
introductions in Alaska, accomplished or planned. There are others 
not mentioned here. It is too early to report success or failure. But 
I believe that examination of present circumstances in each case will 
indicate probable success in some ventures and unfortunate results 
in others. 

I believe there are many workers who agree that such projects 
should rest, not on mere wishful thinking or a desire merely to "do 
something," but on a real need, after careful study of requirements 
of the introduced species and of the resident species with which they 
will come into competition. 

THE EUROPEAN WILD HOG IN AMERICA 

A.C.SHAW 

U. S. Forest Service 

The present European wild hog in America apparently is not a pure 
strain of the European wild boar. 

From such records as we have the species was introduced about 1910 
by a group of English sportsmen headed by Mr. George Gordon Moore 
of New York. Mr. Moore promoted the idea of having a large hunting 
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club financed from funds subscribed by English sportsmen. Bonds 
were sold to these gentlemen, and the proceeds were used to build a 
large clubhouse and other buildings near Hooper Bald in North Caro
lina near the Tennessee line. 

A 600-acre tract nearby was enclosed with a high fence, and elk, 
buffalo, bear, deer and wild hog were introduced. Ten thousand eggs 
of the ringneck pheasant were also imported. However, clue to the 
rapid expenditure of funds and the failure of these various attempts 
to stock the area, the venture in its comprehensive aspects failed. At 
present the wild hog is the only species that was introduced which has 
become established in the wild. It has proved itself as adaptable as 
the feral domestic hog to the Appalachian territory. 

Dr. Le Roy C. Stegeman, who conducted an intensive study of this 
species during the summer of 1937, reports that Colonel Herford at 
Tellico Plains, Tennessee, was the only one who could give a complete 
account of the source of the introduced stock. He stated that it prob
ably came from the Hartz Mountains of Germany. This seems reason
able, since the characteristics of the stock resemble closely those of the 
animals of Prussia. 

Although estimates of the number of individuals introduced vary 
considerably, it is felt that the one made by Mr. Cotton McGuire, who 
was caretaker for the hunting club for a number of years, is the most 
accurate. He states that about fifteen animals, all apparently of the 
same species, were introduced and kept inside the 600-acre fenced area 
for about eight or ten years. 

In about 1920, an attempt was made to hunt the animals, which, 
however, became excited and broke through the fence in several places. 
Mr. McGuire estimates that about one hundred individuals escaped 
in this manner. These animals and their descendants have been roam
ing the neighboring mountains ever since. They are said to have be
come quite numerous before 1932, but that at that time hog cholera 
decimated their numbers. During their period in the wild, much 
crossing with domestic feral swine occurred, until a large percentage 
of them now show considerable domestic swine characteristics. At the 
present time, however, Mr. McGuire believes that several full blooded 
animals of both sexes still exist on the area. 

Most of the wild hogs are now restricted to the north and south forks 
of Citico Creek, the Tellico River, the North River and the Bald River 
drainage. In 1937, Dr. Stegeman estimated the total number of ani
mals at 115, with over one-half of these located on the Bald River 
drainage. He reports that a definite correlation exists between the 
type of habitat and the distribution. During early summer the ani
mals were ranging largely in the upper portions of the higher, heavily 
shaded coves. As the season advanced, they drifted down into the 
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blackberry thickets. When the blackberry crop began to wane they 
moved back on the drier slopes where huckleberries were plentiful. In 
general, the distribution of the animals was governed by the avail
ability of berries, apples, and in the fall, acorns. 

Local differences in distribution occasioned by the presence of other 
species occurred in combination with that dependent on the food sup
ply. For example, the hogs were not found where the presence of the 
bear was in evidence. Where human occupancy existed, no hogs were 
found either. In addition, the absence of suitable wallowing areas had 
a marked effect on distribution. 

The physical characteristics of the Tennessee wild hog were said to 
be similar to those of its European ancestor. It is a powerfully built 
animal, reaching a height of over 3 feet at its bison-like shoulder, and 
weighing as much as 400 pounds. In Germany it is reported that 
specimens as heavy as 661 pounds have been taken. A full blooded 
animal is high and massive in the forequarters and strongly tapered 
toward the rump. The snout is long and slender and the ears quite 
small, pointed and heavily haired. The tail is long and mule-like, 
with a large tuft of long hair at the tip. Canine teeth are well devel
oped in both sexes, and in the boars are large, upwardly directed, 
curved tusks. As in the domestic hog, the skin is quite thick. In the 
males it is especially heavy over the shoulders, forming what is known 
as a shield. The pelage consists of coarse bristles, much heavier than 
those of the domestic hog, which develop a pronounced, more or less 
erect mane from the top of the head along the spine to the rump. In 
the winter these bristles are considerably longer than in summer, 
reaching a length of 5 inches in the mane. A dense coat of fine, curly, 
wool-like hair lies under them. 

German writers report the normal color of the animal as being light 
to dark gray, although there are regions in which vigorous animals are 
coal black in winter, becoming silvery gray on the head. In addition, 
color variations of brown and piebald (black and white) have been 
observed. These color phases compare favorably with those seen in 
the Tennessee animals. 

Dr. Le Roy Stegeman has reported a list of characteristics whereby 
the track of the wild hog may be distinguished in the field. Some of 
these are: 

L The hoof of the animal is narrower than that of the domestic hog. 
The leg is longer; therefore, tracks are spaced farther apart. 

2. The trail of the hog is narrower than that af the domestic animal
and the tracks fall almost in a single line. 

3. The wild hog will climb slopes too steep for the domestic animal
and will leap over obstacles where a domestic hog would go around or 
under them. 
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4. The wild hog will cross a stream by traversing footlogs, whereas
a domestic animal will wade. 

5. As the wild hogs are taller than the domestic species, they rub
trees to a point considerably higher. 

Young animals can readily be distinguished from the young of the 
domestic hog by the fact that they are longitudinally striped. This 
character has been the determining factor in segregating the new-born 
of the wild animals from the domestic strain. 

In general, the wild hog is an alert animal with highly developed 
senses of hearing and smelling, on which it depends to the largest 
extent. Due to this fact it is a rather difficult animal to observe in the 
field. It is very shy and will migrate long distances to most inaccessible 
places if sufficiently disturbed. Due to its great stamina, it can readily 
elude at least most hunters if not all dogs. 

Considerable information has been obtained on the habits of this 
animal which has been compiled by Dr. L� Roy C. Stegeman. For 
several years a small study of the genetics of the animal has been con
ducted for the purpose of developing as pure a strain of the animal as 
possible, as well as to determine the extent to which the species will 
cross with domestic animals. This study is now being expanded within 
the limits of available funds. In addition, the cooperation of other 
public agencies and private organizations is being encouraged with the 
hope that they may be able to conduct such a project on a scale more 
intensive than is possible under the present organizational adminis
trative policy. 

Since past hunting of this species has tended to remove most of the 
feral domestic swine, greater opportunity will exist in the future for 
the development of the wild species. The domestic species has been 
hunted more intensivtlY because it was easier to pursue and bring to 
bay. Hunters who were not thoroughly familiar with this sport fre
quently brought in a feral barnyard hog under the belief that it was a 
specimen of the wild species. 

Considerable headway has been made in the harvesting of the species 
since its habitat has been included in a wildlife management area. It 
was found that still-hunting of the animal was impossible, because it 
was too wary to be stalked successfully by anyone but an experienced 
woodsman. It was also found that "just any hound" could not keep 
up with the animal or bring it to bay. It was found that a system of 
placing hunters on stands became so complicated and elaborate, due to 
the irregular actions of the animals when pursued and the inaccessi
bility of the terrain which they sought under such circumstances, that 
it could not be considered the standard method. 

From past experience it has been found that one strain of local 
mountain hound, the so-called '' Plott Hound,'' originally bred as a 
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bear dog, is the animal best adapted to this type of hunting. Such a 
dog must be trained particularly to hunt these animals and must be 
handled by a man thoroughly familiar with this type of sport. On the 
basis of these findings, plans are now being made to develop a kennel 
of dogs on the area which may then be hired out to hunting parties 
during the season. 

Recently some other methods of hunting were tried, to determine 
their relative merits. From these it was found that hunting on baited 
areas, aside from being considered unsportsmanlike, was also without 
advantages to the hunter. Feeding occurs, apparently, primarily at 
night, and baited areas are visited much more rarely than one might 
expect in view of the evident palatability of corn and other items of 
food that were used. 

Dog hunting at night with a light indicated that the animal can be 
bayed almost immediately, instead of after a chase of several hours. 
For collecting specimens for scientific investigation this system may 
be useful, but from the angle of sport it is undesirable. 

Though the hunting of the European wild hog is unique and has 
caught the public fancy, few hunters have returned a second year. The 
sport in this rugged region is one of the most grueling known, and few 
people who are not in the best of physical condition care to engage in 
it to any great extent. If they are successful in taking an animal, they 
are satisfied for life, and if they are not, they feel that the more gentle 
sport of rabbit and quail hunting suffices. 

In 1924 Mr. Moore shipped some animals from North Carolina and 
released them on the San Francisquito Ranch near the north end of 
the Monterey Division, Los Padres National Forest, in the vicinity of 
Carmel. 

Hybridized numbers increased and expanded their range from San 
Francisquito Ranch to national forest land. In 1932 about two dozen 
yearlings were obtained from the Moore Ranch and transplanted to 
the Carmelo Creek watershed. The purpose was to supply a hunting 
sport on a commercial basis after the close of the deer season. 

The wild boar continued to cross with local domestic swine. It has 
been reported that wild hogs have caused some damage to agricultural 
land in the vicinity. Although their rang·e has expanded in the na
tional forest, numbers have not noticeably increased in recent years. 
It is estimated that there are about 100 wild boar in the national forest 
and about 10 were killed last year by sportsmen. Hunting is difficult 
because of dense brush and rough terrain. 

A specimen was collected in the fall of 1938. The head and hide are 
in the Museum of Vertebrate Zoology, University of California. Spe
cies classification has not been made. The animal was a male, estimated 
to be about 21h years old. It weighed 172 pounds, not dressed. The 
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general characteristics are similar to those observed by Stegeman; 
however, California wild boar do not seem to be so large as those 
described in North Carolina. 

In April, 1936, it was reported that a hunter in Monterey County 
was knocked down by a 300-pound wild board when it was driven from 
cover. 

The California Division of Fish and Game considers introduced wild 
boar in the same category as other wild animals; there is no protection 
by bag limit or seasons provided. 

Damage to national forest resources has not occurred to such a de
gree that rigid control or extinction is desirable. The situation is 
being further observed by administrative officers of both the Forest 
Service and the cooperating agency. 

ROCKY MOUNTAIN GOA.TS IN THE ELA.CK HILLS OF 
SOUTH DAKOTA. 

LLOYD w. SWIFT 

U. S. Forest Service 

The Rocky Mountain goats ( Orearnnos americanus and subspecies) 
are purely a western North American genus, their nearest relatives 
being the mountain frequenting antelopes of the Old World, such as 
the chamois ( Rupicapra tragus). In the United States, the goats occur 
naturally in but three states-\Vashington, Idaho and Montana. North
ward, they range through Alberta and British Columbia to the south
ern portions of Yukon Territory and Alaska. Despite the general 
distribution of the goats along the northern backbone of the Rocky 
Mountains, they have never become established on any of the moun
tains east of the Continental Divide. In view of their rather general 
distribution to the west, this is a rather curious situation. 

In the Rocky Mountains and the Coast Range, the goats prefer the 
areas above timberline-in fact are remarkable among hoofed animals 
for their ability to reside yearlong at such high elevations and severe 
climates. Hence, it is perhaps surprising to find that about twenty-five 
head are now established in the ponderosa pine belt about Harney Peak 
on the Harney National Forest in South Dakota. 

The occurrence of Rocky Mountain goats in the Black Hills region 
of South Dakota is, however, accidental. It came about in this manner: 
The late United States Senator Peter Norbeck, of South Dakota, sug
gested that goats be included with the other North American big game 
species at the Custer State Park zoo and enclosure. Senator Norbeck, 
with the support of State Game Warden H. S. Hedrick and the State 
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Park Board, had the South Dakota Game Department finance the 
project. Arrangements were made with Rocky Mountain Park, in 
Alberta, Canada, to provide the goats, and in 1924 Deputy State Game 
Warden L. C. Hawley went to Banff and brought the animals to Custer 
State Park. These were the only goats introduced and consisted of 
six individuals-four females (a yearling and three adults) and two 
males ( a year ling and an ad ult) . 

Shortly after their arrival at the Park, part of the goats escaped to 
the national forest area outside the enclosure. It is generally believed 
that only two individuals, an adult female and a yearling male, 
made their way to Harney Peak, a distance of 4 or 5 miles from the 
Park enclosure. There is, however, some evidence that another female 
escaped; but, in any event, it seems certain that the present herd 
descends from not more than three individuals. 

Offhand, it would seem that the twenty-five head now on Harney 
Peak represent an unsatisfactory rate of reproduction. On further 
consideration, however, it is evident that the goats have done remark
ably well to build up from probably two to twenty-five head over a 15-
year period, despite loss from predators, old age and poaching. It is 
also important to note that, although the first young are born when 
the female is two years of age, the usual number of kids is one. As
suming no loss whatever, a single pair would build up to 30 in ten 
years and only 140 in fifteen years. 

The marked difference between the territory inhabited by the goats 
in the Rocky Mountains and on Harney Peak is of particular interest. 
In their native haunts, the goats live in an environment chiefly char
acterized by rough terrain above timberline. In the Black Hills of 
South Dakota, they are considerably below their accustomed ecological 
level, since in the area about Harney Peak the dominant plant is pon
derosa pine. Some Engelmann spruce, aspen and birch occur in 
favored spots about the peak, but for the most part, the plant associa
tions are characteristic of the transition zone, whereas the normal home 
of the Rocky Mountain goat is in the Arctic-Alpine life zone. 

The twenty-five goats limit themselves to a territory of about 20 
square miles on and adjacent to Harney Peak. The peak itself is 7,240 
feet in elevation and the highest point in the United States east of the 
Rocky Mountains. At various times, goats have been seen east as far 
as Mt. Rushmore and south to Buckhorn Mountain. Normally, they 
range in small groups, the usual segregation being three groups of 
from four to fifteen individuals. 

In general, the Harney Peak area contains a type of terrain that fits 
in well with the Rocky Mountain goat requirements, even though it is 
at a lower ecological level. It is a rugged, granitic formation, having 
numerous bluffs, pinnacles and occasional shallow caves. Mr. Howard 
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Culver, who has been stationed at the Harney Peak fire lookout house 
for the past four seasons, has repeatedly observed the goats in their 
daily routine. They often loiter on the high points and granite needles. 
In good weather, they bed in the rocks as well, but during storms or 
on especially hot days, it is customary for the herd to seek protected 
places under overhanging rocks and in caves. In some of the caves, 
the floor consisted of loose soil, which the goats often worked into 
their coats. During the breeding season, they leave the high areas for 
more secluded spots about the sides of the peak. 

Comparatively little data have been obtained on the food prefer
ences of the goats in the Harney Peak area. Some observations indi
cate that they take considerable aspen and birch in the spring and 
summer, but do more grazing on lichens, grass and other herbaceous 
material in the fall. 

Shedding starts in May and the individuals appear rather ragged 
until July. Thereafter, they become increasingly smooth and by No
vember have a beautiful coat that is both heavy and long. As far as 
can be deter1:1ined, the individuals are in good health and exhibit 
strong vitality. 

That the Harney Peak Rocky Mountain goats are a permanent addi
tion to the Black Hills fauna seems assured. They have built up to a 
group of twenty-five without any special aid from man. Possibly, 
they will do exceptionally well in the Black Hills, since such natural 
predators as the· bear, wolf and wolverine do not occur there. Eagles 
are present in limited numbers and mountain lions are nearly extinct. 
Certainly the establishment of the Rocky Mountain goat in such un
usual surroundings will always be of special interest to workers in the 
field of wildlife research and management. 
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