
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































There are needs for development of species-specific management plans, such as 
a Mid-Continent Mallard Management Plan. Such plans can identify the management 
and harvest strategies for the 1990s. It is hoped the Service will become active in 
these areas. There needs to be strong support of current plans like the North American 
Waterfowl Management Plan with dollars and manpower. 

The Central Flyway will continue to support strong species management that 
protects the resource while providing maximum hunting opportunity. Every effort 
will be made to support the tradition of waterfowl hunting and the hunters who are 
crucial to the success of the North American Waterfowl Management Plan. The 
Central Flyway will support restoration, protection of breeding habitat and increased 
duck recruitment as the cornerstone of future duck populations and not undue reliance 
on harvest restrictions. The Central Flyway looks forward to working with the Service 
and the other flyways to meet the challenges of the future as a full partner in a true 
cooperative spirit. 
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Pacific Flyway Perspectives and Expectations 

William A. Molini 
Nevada Department of Wildlife 
Reno, Nevada 

Introduction 

The harvest management of North America's waterfowl resource has historically 
been a topic of great interest and sometimes heated debate among and between 
waterfowl managers and waterfowl hunters. While the fervor of the debate has been 
cyclical over time, current waterfowl population conditions and circumstances, have 
recently surged interest to the forefront. 

Over the past three years (1986-88), and particularly in 1988, the subject of duck 
harvest management has been of special concern to all persons involved with wa­
terfowl, including state and federal agency policymakers, administrators and biol­
ogists, duck hunters and duck hunting organizations, conservation organizations and 
duck habitat owners. This heightened level of concern is as evident in the Pacific 
Flyway as in the other flyways across the United States, and is primarily in response 
to the current low levels of some populations of ducks that are particularly important 
in the sport hunting bag, most notably the mallard (anas platyrhynchos) and the 
northern pintail (a. acuta). 

The purpose of this paper is to present an overview of duck harvest management 
in the Pacific Flyway and to identify some of the specific questions and needs for 
future harvest management strategies in the flyway. 

The Pacific Flyway and North American Duck Populations 

The Pacific Flyway is unique in many respects, including the tremendous land 
area and geologic and climatic diversity encompassed within the flyway. A substantial 
part of the flyway has the lowest human population density in the United States, 
while the State of California has the greatest human population of any state and, in 
fact, has a population about equal to that of the entire country of Canada. The states 
consituting the Pacific Flyway are all large and very diverse with substantial tem­
perature and elevational differences within state borders. 

In its current construction, the Pacific Flyway includes, in their entirety, the states 
of Alaska, Washington, Oregon, California, Arizona, Nevada, Idaho and Utah, and 
those portions of the states of Montana, Wyoming, Colorado and New Mexico west 
of the Continental Divide. 

While Alaska has long been included in the flyway, this state should necessarily 
be treated separately from the remainder of the flyway because it is uniquely situated. 
Even though many of the waterfowl produced in Alaska migrate through the Pacific 
Flyway, there are populations of waterfowl from Alaska which use other flyways. 
Alaska's environmental conditions, especially in terms of the timing of waterfowl 
movement, when combined with social considerations such as very low human 
population density and subsistence hunting, warrant a different approach to waterfowl 
management and regulations than those employed in the other states of the flyway. 
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During the 27-year period from 1961 to 1987, the Pacific Flyway duck harvest 
ranged from a low of 1. 9 million to a high of 4 .4 million and averaged about 3 .15 

million (USDI 1988). The Pacific Flyway duck harvest is only exceeded by that of 
the Mississippi Flyway and therefore this flyway is a substantial contributor to the 
total North American duck harvest. 

The five most important species in the harvest and the average percent composition 
of the total harvest over the 1961-87 period are: mallard 35 percent; northern pintail 
19.4 percent; green-winged teal (a. carolinensis) 14.3 percent; American widgeon 

(Mareca americana) 11.4 percent; northern shoveler (spatula clypeata) ti.O percent. 
During the 1981-85 period, the Pacific Flyway accounted for approximately 27 

percent of the total U.S. mallard harvest and 55 percent of the pintail harvest. Northern 

pintails are a very important species in this flyway, and in some years, account for 
over 70 percent of the total U.S. harvest of this species. 

While there is suspected strong integrity in terms of duck migration affinity for 

this flyway, mainly because the Rocky Mountains form the eastern boundary of the 
flyway, the origin of various species of ducks to the fall flight is not well defined. 
Correlation analysis of breeding duck populations and flyway harvest indicate that 
Saskatchewan and southern Alberta are important contributors of ducks to the Pacific 
Flyway fall flight (Bartonek 1981). British Columbia, the Yukon and Alaska are 
also suspected of being important contributors, especially for mallards, but because 
large portions of these areas are not included in the standardized breeding population 
surveys, data are too limited at present to confirm this speculation. 

While northern pintails, especially from Saskatchewan and Alberta, and western 
Canadian produced mallards seem to have a strong affinity for this flyway, present 
data are not definitive, making difficult any firm determination about the potential 

impact of inimical factors on ducks in this flyway to the contribution of ducks in 
other flyways. The consensus of waterfowl biologists in the flyway is that, to the 
degree that harvest rates influence subsequent population levels, the harvest in this 
flyway has little influence on waterfowl populations in other flyways. 

Harvest Approaches in the Pacific Flyway 

Season length and bag limits for ducks have generally been more liberal in the 
Pacific Flyway than they have for the other flyways. However, over the history of 
Pacific Flyway harvest management there has been substantial variation, almost on 
an annual basis, in season lengths and bag limits. Season lengths have ranged from 

107 days early in this century to a low of 30 days in the drought years of the 1930s. 
Season lengths began to stabilize in 1957 and seasons varied between 86 and 95 
days for the period of 1957-69. In 1970, seasons were set at 93 days and remained 
there for 15 years until 1984. 

Bag limits have exhibited the greatest variability of all regulatory elements until 
standardized seasons and bag limits were implemented in 1975. From the 1950s to 
the present, bag limits have ranged from 4 and 8 to 7 and 14. In seven years of the 
decade of the 1950s there were bonus limits of pintail and widgeon, but these were 
discontinued in 1959 and only tried once again, for pintail in 1974. 

Shooting hours have basically been either sunrise to sunset in the 1950s and early 
60s or one-half hour before sunrise to sunset for the period 1962 through 1987. 
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The significant degree of variability in season length, bag limits and shooting 
hours has made it very difficult to accurately assess the value of various harvest 
strategies for duck harvest and population management. Additionally, the consistent 
changes in regulations have been felt to be troublesome for hunters (Bartonek 1981). 

For these reasons the Pacific Flyway Study Committee recommended, and the 
Flyway Council accepted, a proposal to adopt a standardized season and bag limit 
framework to run for five years with a concomitant evaluation as to its effect on 
waterfowl populations. This proposal was accepted by the Fish and Wildlife Service 
and implemented in 1975 and consisted of a season length of 93 days, not to open 
earlier than the Saturday closest to October 1 and to close not later than the Sunday 
closest to January 20. Seasons could be split into two equal or unequal periods. 
Shooting hours were set at one-half hour before sunrise to sunset and bag and 
possession limits were 7 and 14 respectively, with no more than two redheads or 
two canvasbacks or one of each daily and no more than four singly or in the aggregate 
in possession. This basic standard season was in effect in the flyway from 1975 
through 1984. 

A subcommittee of the Pacific Flyway Study Committee analyzed the stabilized 
regulations for the five-year period of 1975-79 (Bartonek et al. 1980). This analysis 
found that annual regulations had less effect on duck harvest than did the number 
of hunters, and that, through 1979, both the stabilized and annual regulations had 
had no apparent adverse impact on duck populations. This period of stabilized reg­
ulations however, corresponded with a time of relatively high duck numbers. The 
evaluation also found that state wildlife commissions and administrators, law en­
forcement officers, duck managers, and hunters favored standardized regulations. 
The authors, therefore recommended to the Flyway Council, a continuation of sta­
bilized regulations for another five-year period. 

At the end of the second period of stabilized regulations in 1984, a subcommittee 
of the Study Committee again evaluated the effect of stabilized regulations over the 
10 year period of 1975-84. This analysis concluded that the existing data was 
insufficient to address all of the concerns regarding the relationship between duck 
population status and harvest in the flyway. The analysis was particularly frustrated 
by insufficient data concerning the origin of ducks using the flyway and the status 
of duck breeding populations, particularly mallards, in unsurveyed areas such as 
British Columbia and the Intermountain West. 

Even after 10 years of stabilized duck harvest regulations, Pacific Flyway water­
fowl managers have been frustrated by substantial data gaps in attempting to arrive 
at definitive conclusions about the relationship between duck population status and 
duck harvest and the real influence of harvest on subsequent duck population levels. 
The only definitive conclusion reached from this effort is that those involved with 
duck management and duck hunting liked the simplicity resulting from stabilized 
regulations. 

With the persistent drought in the prairie region of Canada and the resultant 
declining duck populations, annual regulations were reinstated in 1985. from 1985-
87 season length was reduced to 79 days and bag limits were dropped to 5 and 10. 
Not only were general limits reduced, but further restrictions were put on mallards 
and pintails, including the take of no more than one female mallard and pintail per 
day. As the population status of ducks continued to worsen, the most stringent 
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regulations since 1950 for season length and since 194 7 for limits were initiated in 
1988. 

Special Harvest Opportunities 

Because the Pacific Flyway has traditionally had more liberal seasons and bag 
limits than the other flyways there has been less incentive for promoting special 
harvest opportunities, such as early teal or special scaup seasons. Nor has there been 
any strong interest in exploring point system bag limits. The only special opportunities 
which have been utilized in the flyway are the establishment of the Columbia Basin 
Mallard Management Unit and limited use of zoning and split seasons. 

Due to the size of the states in the Pacific Flyway and the extreme elevational and 
resultant climatic variability within states, split seasons and zoning are important 
mechanisms in the flyway. As succinctly stated in a recent Pacific Flyway Study 
Committee evaluation of split seasons and zones (Smith 1989). "The northern border 
of California is approximately the same latitude as Des Moines, Iowa, while the 
southern border is approximately the same latitude as central Louisiana. Thus frame­
works that did not allow zones or splits would be equivalent to requiring that Louisiana 
adopt season dates selected by Iowa.'' Similar circumstances exist in most states in 
the Pacific Flyway with respect to elevational and latitudinal changes and the resultant 
effect on duck migration. 

Presently in the Pacific Flyway, the states of Alaska, Washington, Oregon, Idaho, 
California and Nevada employ zones. In addition to zones, split seasons have var­
iously been used by several states in the flyway. The Pacific Flyway Study Committee 
evaluation of splits and zones (Smith 1989) concluded that while one would logically 
assume that split seasons and zones would result in increased harvest, there is currently 
no clear evidence to support such an assumption. The resultant position of the study 
committee has been that existing zones should be retained with a continuation of a 
moratorium on new zones and retention of the option of splitting the season into two 
parts. While the Pacific Flyway Council has not yet acted on these recommendations, 
the long-standing position of the Council (1955, reaffirmed in 1980) is that there be 
no new zoning for duck hunting as long as the season is more than 55 days in length. 

The only true special harvest opportunity which has been utilized for ducks in the 
Pacific Flyway is the Columbia Basin Mallard Management Unit. While this unit at 
one time included all of eastern Washington, most of northeastern Oregon, and nearly 
one-half of Idaho, the area was reduced in 1985 to include only eastern Washington 
and a smaller portion of northeastern Oregon. Currently the only difference in reg­
ulations between this unit and the remainder of the flyway is an additional seven 
days in season length. A subcommittee of the flyway study committee performed an 
in-depth evaluation of harvest and duck populations in this unit (Kraege et al. 1989) 
and concluded that the Columbia Basin Mallard Management Unit should continue 
as a management tool in the Pacific Flyway duck season framework, as the extended 
season in the unit is having no deleterious impacts on the affected duck populations. 

Recently waterfowl hunters and the Department of Fish and Game have proposed 
more liberal seasons and limits for mallards in California. This proposal is based on 
the premise that most of the mallards harvested in California are locally produced 
and the local populations are healthy. While this proposal merits serious consider-
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ation, the data base to support this proposal is not yet conclusive and needs to be 
firmed up to support such an action. 

Management Issues of Major Concern 

Waterfowl Habitat Preservation and Enhancement 

Continued healthy populations of waterfowl are linked directly to the quantity and 
quality of habitat available. Habitat loss for ducks and other waterfowl and wetland­
associated wildlife is a continuing problem in the Pacific Flyway, and is particularly 
acute in California, western Nevada and western Utah. Throughout the flyway, 
agricultural and urban development and associated water demands are causing con­
tinued wetland loss. 

Of major concern in the renewed efforts to preserve, enhance and restore wetlands 
as delineated in the North American Waterfowl Management Plan is the continuing 
decline in hunters. Waterfowl hunters have traditionally been the backbone of support 
for the acquisition and maintenance of waterfowl habitat, but during the period of 
1970-86 Federal duck stamp sales in the Pacific Flyway have declined 39 percent. 
This trend has undoubtedly been exacerbated by the substantial decrease in duck 
hunting opportunity available in 1988. The situation is troublesome since declining 
hunter participation may well result in declining incentives to preserve and restore 
habitat, which further reduces opportunity and participation. 

While there are a number of other factors involved in the decline of hunter par­
ticipation, it remains a major challenge for wildlife managers and administrators and 
waterfowl interest groups. On the bright side, there seems to be, stimulated by the 
current plight of ducks, a renewed national vigor to save and enhance wetlands, 
using the North american Waterfowl Management Plan as the primary vehicle to 
help achieve the necessary habitat preservation and restoration. In the Pacific Flyway, 
as in the other flyways, habitat is the bottom line. 

Prescriptive Stabilized Regulations 

With the past experience of 10 years of stabilized regulations, the Pacific Flyway 
Council is favorably disposed to the adoption of a set of prescriptive standardized 
regulations. Criteria need to be developed for such regulations which would trigger 
a specific set of standardized regulations at various duck population levels. For 
example, when breeding populations of the major duck species in the Pacific Flyway 
harvest are at goal levels for North America, as specified in the North American 
Waterfowl Management Plan, 93-day seasons (100 in Columbia Basin Management 
Unit) and 7 and 14 bag limits would be in effect. If breeding populations of mallards 
and/or pintails were below goal levels at some predetermined threshold, an overall 
limit reduction would occur, while at some other predetermined population level, 
both season length and bag limits would decrease. Threshold levels would need to 
be determined for all major species below which, species restrictions would apply. 

Such standardized regulations would be applied for duck populations at low, 
medium and high breeding population levels. Such prescriptive duck regulations 
would be tailored to address the needs of species in decline as well as those in 
abundance. The major hurdle to implementing a prescriptive regulatory system is 
one of insufficient data regarding the contribution from unsurveyed duck production 
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areas within the flyway and especially a definitive evaluation of the impact of harvest 
on succeeding years' breeding populations. This information must be gathered and 
assessed before such a prescriptive harvest management strategy can be implemented. 

Duck Population Assessment Data Needs 

As presented earlier, the best efforts of the flyway study committee to evaluate 
the effect of the stabilized regulations has been frustrated by a void in data, especially 
relative to the contribution of certain breeding areas of certain species of ducks to 
the flyway. This is especially true for mallards, pintails and green-winged teal. In 
order to hope to get to the level of harvest management sophistication which appears 
necessary to really manage duck harvest and ensure that harvest is not additive 
mortality, better data must be gathered. 

The respective states, provinces, U.S. Fish and Wildlife Service and the Canadian 
Wildlife Service must be encouraged to make a collective decision to move forward 
quickly to add unsurveyed areas to the breeding population surveys. Either this 
commitment must occur, or we shall be forced to continue on the current trend of 
"best judgement" management. With North American duck populations at a cross­
roads, we cannot afford this kind of harvest management with its attendant erosion 
of the hunter support base. 

The State of California, the critical state in terms of waterfowl winter habitat in 
the Pacific Flyway, has warned of a possible substantial decline in duck winter habitat 
as the result of restrictive regulations. The rationale employed is that much of the 
important winter duck habitat in California is on private lands, and the use of these 
lands is dictated by economic return, and therefore, if hunters are not willing to pay 
for this habitat, then it will be dewatered or put to some other use with greater 
economic return. 

The state, in concert with the U.S. Fish and Wildlife Service and the private 
waterfowl interest groups in California, needs to make an effort to further document 
and quantify this speculated loss of habitat. If such loss is of a significant magnitude, 
then this habitat loss must be compared with restrictive regulations to determine the 
relative significance of each in affecting the size of spring breeding populations. 

Regulatory Process for Establishment of Waterfowl Seasons 

The processes used to establish harvest management programs for wildlife on an 
annual basis are inherently difficult. This is because the population biology of the 
species drives the process, and with some species, such as ducks, the best population 
status cannot be determined until mid-summer. Due to administrative procedures,this 
places a very tight time line on the completion of annual regulations. Such is certainly 
the case for the waterfowl regulatory process employed by the Fish and Wildlife 
Service in the United States. With 50 states "holding fire' to get final frameworks 
before they can establish the seasons, this process is particularly complex. In order 
to use the most updated population information available, provide the states and the 
public the opportunity for comment, and to get regulations printed and distributed 
to the public prior to the season, there is little opportunity for change in the current 
system. 

If, however, we had a more definitive data base on waterfowl population breeding 
areas in drought as well as normal years, and if we knew more specifically the 
derivation of birds to flyways or portions of flyways, and if we had a definitive 
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knowledge of harvest impacts on duck populations at different levels, we might be 
in a position to employ the standardized prescriptive type of regulations discussed 
previously. 

Employing this detailed knowledge and adding to the equation habitat condition 
projections from the May habitat surveys, it might be possible to put in place one 
of the prescriptive regulations formats at a date earlier than is now possible. Such a 
system should be given consideration for the future. 

In addition to the tight time frames mentioned above, and the very real need for 
greater knowledge about the duck resource and harvest impacts, some people have 
been concerned by the way the process has been handled in the past. If we, the Fish 
and Wildlife Service and the states (as represented by the flyways), are truly to be 
partners in waterfowl management, then some slight modification needs to be made 
to the regulation process. 

Upon conclusion of the early August public hearing, and the development of the 
proposed frameworks by the Service Regulation Committee, the representatives of 
the four flyway councils should be asked to reconvene with the Regulation Committee 
to discuss the proposed frameworks and the rationale for same. At this meeting, the 
flyway representatives should be afforded one final opportunity to put forth arguments 
relative to proposed regulations. While the ultimate authority and responsibility of 
the Director of the Fish and Wildlife Service for setting migratory bird regulations 
is recognized, if this format were used, the flyway representatives would at least 
have an understanding of the rationale which could then be more accurately imparted 
to the other flyway members when the final frameworks are issued. 

Conclusion 

Unlike the dramatic success story of North American wildlife management with 
some species like white-tailed deer, elk, pronghorn antelope and wild turkey, we 
will never see population levels of ducks like those of 100 years ago. There has been 
too much irreplaceable loss of waterfowl habitat. However, with a unified and 
concerted effort, the duck population goals specified in the North American Water­
fowl Management Plan are achievable, and at those levels there would be sufficient 
waterfowl to provide substantial recreational hunting opportunity and to provide fully 
for other, nonconsumptive uses of this resource. 

While I have called for increased emphasis on data collection to allow for a higher 
degree of refinement in duck harvest management, such action will certainly come 
at a cost. The salient question is what will this cost be and will the benefits justify 
the cost, or would this expenditure be better placed on waterfowl habitat? I cannot 
answer this question now, but there certainly is a need to refine duck harvest strategies. 
If duck harvest management serves to be such a point of contention that it detracts 
from the critical job of habitat preservation, enhancement and restoration. then it 
may be incumbent upon us to acquire the knowledge necessary to answer the re­
maining questions about duck harvest management. 
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Regulating the duck harvest among countries, states, provinces, and among zones 

within states and provinces is, perhaps, the most complex allocation of a renewable 
resource in North America. Several sources of information are used in making 
decisions relative to the regulation of this harvest. These information sources include 
data on duck populations, duck reproduction, harvests, and habitat. The purpose of 
this paper is to review these sources of information, including their history and 
current use, and identify their limitations. In addition, we will mention existing, 
cooperative efforts to address problems and make improvements in information gath­
ering and interpretation. 

Breeding Ground Surveys 

Breeding ground surveys of ducks were first initiated on a limited scale in 194 7 
(Martin et al. 1979). By 1955, these surveys were expanded and refined to become 
an operational program designed to monitor numbers of ducks using the continent's 
major duck breeding areas. Currently, this survey samples over 3. 3 million km2 ( 1. 3 
million square miles) of duck breeding habitat in Canada and the United States. 
Fixed-winged, single-engined aircraft are used in gathering this information. This 
program is truly a cooperative effort, involving the annual participation of biologists 
from the U.S. Fish and Wildlife Service (FWS), the Canadian Wildlife Service 
(CWS), and various state and provincial agencies. 

Each May, 71,000 km (44,200 miles) of transects are flown across the northcentral 
U.S., western and northern Canada, and Alaska (U.S. Fish and Wildlife Service and

Canadian Wildlife Service 1987). Currently, the FWS has eight flyway biologists

and eight aircraft dedicated to this work. A subsample of these aerial transects is
taken on the ground to correct for ducks present but not observed by the aerial crews.
These ground counts include as many as 94 air/ground comparisons in a given year
and are coordinated by FWS personnel in the northcentral states and by CWS bi­
ologists in Canada. Visibility corrections are then applied to counts from the air for
estimating numbers of ducks by species in the surveyed areas. In July, a smaller
sample of transects (49,400 km; 30,700 miles) is flown to obtain information on
duck production. Because of problems associated with censusing duck broods from
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the ground, these counts from aircraft are not corrected for visibility, and broods are 
not identified to species. This yields an index to annual production of ducks in the 
surveyed areas. 

This breeding ground survey has been formally reviewed on two occasions by 
statisticians from outside the FWS. These reviews have focused on survey design 
and efficiency, as well as specific statistical problems encountered. Limitations of 
the survey program are of two types: (1) methodological and (2) design. Within the 
first category, most criticism has centered on questionable visibility corrections for 
certain species and certain areas where ground observations are difficult or impossible 

to obtain. A perennial problem is determining the proper timing of the survey at 
each latitude. Poorly timed transects can find ducks flocked rather than dispersed 
for nesting. Design problems include the geographical limits of the transects and the 
lack of quantitative information on duck populations outside the surveyed area. 

The following are examples of ongoing or proposed activities to improve coop­
erative breeding ground surveys: 

1. Improving standard operating procedures.
• The visibility of ducks from the air depends on many factors, all of which

combine to produce for some species visibility corrections which can vary con­
siderably from area to area and year to year. New procedures to address such
cases are currently under review for prairie and parkland breeding areas.

• Additional air-ground comparisons have been incorporated into the design in

areas such as northern Alberta. This should provide a better measure of duck
numbers in an area that has become increasingly important to ducks.

• In northern, boreal forest regions, where inaccessibility prohibits counts at ground
level, long-term average visibility rates determined for areas to the south of this
region have been used to adjust aerial counts. In 1985, the FWS in Alaska

initiated preliminary tests to assess the use of helicopters in boreal forest portions
of that state to record ducks not observed from fixed-wing aircraft. This heli­
copter comparison to correct for visibility was extended to the Northwest Ter­
ritories and northern portions of Alberta, Saskatchewan and Manitoba in 1986.
Preliminary results suggest that this approach to visibility correction has promise;
however, the cost of helicopters may limit their future use for this purpose.

• Some state breeding ground survey programs, such as those in Minnesota and
Wisconsin, have undergone extensive review in recent years to improve statistical
designs and standard operating procedures. These areas, although outside the
traditional FWS-CWS surveyed area, provide important information on duck
numbers annually.

2. Counting ducks outside the operational survey boundaries.
Interest in duck populations outside the current operational strata has increased in

recent year�. As prairie habitats have supported fewer ducks, the relative importance 
of duck populations in these unsurveyed areas has increased. 
• In the Pacific Flyway, discussions were held in 1988 to develop a standardized

means of measuring duck populations in each state. Wetland habitat inventory
data and existing duck density information will be used to define sampling strata.
Future surveys should establish a flyway-wide data base and yield important
measures of breeding duck population trends within that flyway.

• In the Atlantic Flyway, a new survey to monitor breeding waterfowl numbers
in the northeastern U.S. (north of and including Virginia) was tested on a limited
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basis in 1988, using ground counts on random plots apportioned to physiographic 
strata and states within the region. Fixed-wing aircraft surveys have also been 
used on a trial basis in some areas. 

• In eastern Canada, various survey initiatives have been developed and tested
over the last four years, including helicopter counts on randomly located plots,
to monitor numbers of black ducks (Anas rubripes), mallards (Anas platyrhyn­
chos), and other species found in this region. Preliminary discussions have been
held to develop a comprehensive, statistically designed survey effort extending
from central Ontario to the Maritimes and including some states in the U.S.

• In southern and central British Columbia, the CWS is obtaining data on numbers
of breeding ducks using ground counts on selected areas. Initiated in 1987, this
effort should provide useful information on population trends in the region. In
addition, helicopter surveys will be initiated in 1989 to assess waterfowl numbers
in previously unsurveyed boreal forest regions of the province.

Winter Surveys 

Since the mid- l 930s, extensive surveys of wintering waterfowl have been con­
ducted each year (Martin et al. 1979). Until the development of the operational 
breeding ground survey in the mid- i 950s, counts of ducks in winter were the basis 
for establishing annual waterfowl hunting regulations. The original intent of the 
winter waterfowl inventory was to provide both a measure of relative numbers or 
population trends of major duck species and a means of describing winter distribution 
and habitat use. Since 1955, the winter survey has been used to follow trends in 
goose populations as well as duck species, such as the black duck, which breed 
outside the coverage of the May and July surveys. 

The survey is conducted cooperatively in January by federal and state personnel, 
and methods presently used to count ducks vary from state to state. Over the years, 
the inconsistency in annual coverage and poor design have resulted in criticism of 
this survey. Additionally, costs associated with the survey are significant, and this 
has raised questions regarding benefits relative to costs. 

Despite these concerns, there has been reluctance to terminate the winter survey 
of ducks because of perceived loss of useful information. In recent years, alternatives 
have been suggested to current procedures, and include such approaches as (I) restricting 
annual coverage to major concentrations of ducks, (2) designing annual species­
oriented winter surveys while conducting the original survey at five-year intervals 
and (3) improving and standardizing the current design and conducting the survey 
annually. 

In recent years, actions have been taken on a smaller scale by various state agencies 
and the FWS to improve the current winter survey. These activities include: 
1. Standardizing data collection procedures.

In January 1989, a standardized data entry and editing program was available for 
use throughout the Atlantic Flyway. This system, developed by FWS research bi­
ologists, should reduce errors in the data base and improve capabilities to retrieve, 
tabulate, and analyze data. More importantly, it represents a significant first-step in 
standardizing data collection and storage procedures. In the future, we hope to expand 
this new system to winter survey activities in other flyways. 
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2. Evaluating alternative methods of data analysis.
FWS research biologists are currently assessing the reliability of winter survey

data in the Atlantic Flyway. Inventory information will be analyzed using methods 

that adjust for effort and differential coverage of areas. Re-analysis of these data 
will include an evaluation of the validity of the traditional methods of analysis. 

3. Evaluating alternative survey designs.
An experimental aerial transect survey, using stratified random sampling, was

developed to estimate wintering black duck numbers in coastal New Jersey for two 
years (1981-82, 1982-83) and coastal Atlantic Flyway (Maine to South Carolina) 
for three years ( 1983-84, 1984-85, 1985-86) (Conroy et al. 1988). This survey, 
although discontinued at the present time, provided a means of evaluating the pre­
cision of annual counts and thus allowed statistical inferences to be made about 
population changes within the coastal region. 

More recently, FWS biologists are using a stratified random sample of aerial 
transects to estimate mallard numbers wintering in the Mississippi Alluvial Valley 
(MA V). Preliminary results indicate the potential of obtaining useful information 

from this approach, provided that visibility bias in forested habitats of the MA V is 

negligible, or if not, can be estimated. Efforts to evaluate this source of bias will 
begin in the winter of 1989-90. 

Considering the shortcomings of the present winter inventory, a statistically de­
signed, reliable survey is an objective for the future. The efforts described above 
and others will provide a basis for such changes. Independent, state by state, ap­
proaches to the problem of counting ducks in winter will likely generate confusion 

and destroy what geographic and temporal comparability remains at the national 
level. It is our preference to bring about change in this survey in a manner that 
strengthens rather than destroys geographic comparability. Under the North American 
Waterfowl Management Plan, four joint ventures occur on wintering areas of ducks. 

Monitoring the duck populations in areas covered by these joint ventures will no 

doubt play a role in how future winter surveys are designed and conducted. 

Harvest Surveys 

The annual harvest survey of waterfowl was first initiated in the U.S. in 1952 and 
in Canada in 1966. Harvest surveys provide resource managers with various kinds 
of information about the annual take of waterfowl during the hunting season. In the 
U.S., the sampling framework centers on duck stamp sales at selected post offices
throughout the country (Martin and Camey 1977). From this design, questionnaires
are mailed to a sample of stamp purchasers. Some hunters are sent a supply of large
envelopes in which they are asked to send to FWS a wing from each duck they bag.

From those who respond to the wing collection and the questionnaire, estimates of
the success of duck hunters and the species, sex and age composition of the duck
harvest are derived. When these values are applied to the number of active hunters,
an estimate of the annual harvest of each duck species is obtained.

In contrast to the U.S. system, Canadian waterfowl hunters are required to purchase 
a federal migratory bird hunting permit (Cooch et al. 1978). This permit, in tum, 
provides a list of potential respondees that includes accompanying names and ad­
dresses and establishes a universe from which a stratified, random sample of hunters 
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is surveyed each year. Questionnaires and wing-collection envelopes are mailed to 
selected hunters, and parameters similar to those from the U.S. surveys are estimated. 

Although both surveys attempt to estimate waterfowl kill each year, a pronounced 
difference exists between the two programs in the way the basic sample is derived. 
Each survey allows the detection of changes relative to previous years within the 
respective countries, but comparisons of the results of the two surveys are difficult. 
Neither survey is perfect. Each has its own attendant problems and limitations, and 
efforts to improve various aspects of each survey are in progress. However, the 
respective sampling framework continues to distinguish the two national programs. 
In Canada, the survey likely yields a more representative sample of hunters each 
year, while in the U.S., the design has resulted in a potentially nonrepresentative 
sample of hunters because of problems associated with obtaining names and addresses 
of duck stamp purchases. This topic, its problems and proposed solutions, will be 
presented in greater detail later in this session. 

Banding 

Banding is an important tool in managing duck harvests. Banding data, combined 
with population and harvest information from surveys previously described, provide 
information on survival rates, harvest rates and production rates of ducks. Also, 
relationships between breeding populations and harvest areas are learned from anal­
yses of band recovery data. 

The first, large-scale banding program was organized in 1922 (U.S. Fish and 
Wildlife Service and Canadian Wildlife Service 1989). By the 1940s, improved 
capture techniques had increased banded samples and made it possible to delineate 
duck migration corridors, which became the foundation of the current flyway system 
used in harvest management. In 1946, an international banding effort was organized 
to address specific management objectives for ducks. Since then, large numbers of 
waterfowl have been banded in North America on both breeding and wintering areas 
through the cooperative efforts of the FWS, CWS, state and provincial conservation 
agencies, and non-government organizations. Detailed records of both bandings and 
subsequent recoveries are processed and maintained by the FWS Bird Banding Lab­
oratory in Laurel, Maryland and by the CWS in Ottawa, Canada. To date, over 9.5 
million ducks have been banded and more than 1.2 million of these have been 
recovered (unpublished data of the U.S. Fish and Wildlife Service, Office of Mi­
gratory Bird Management, Laurel, Md.). 

Over the years, banding objectives for ducks have evolved from a simple descrip­
tion of migratory behavior to the more complex application of estimating survival 
rates. Banded samples should represent a group of individuals that has discrete 
characteristics, and the usefulness of banding as a harvest management tool is in­
creased when samples of banded ducks are representative of populations of known 
origin and size. Most duck banding programs today are based on one or more of the 
following general objectives: 
1. Determine the distribution of duck harvests from various breeding areas and

define breeding ground sources of birds harvested in various states and flyways.
2. Determine changes in the rate of duck harvests.
3. Determine the relative vulnerability to hunting of each age and sex cohort.
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4. Determine annual, average annual, or interval survival rates for particular sex
and age cohorts.

Of all duck banding efforts, the mallard program has been the most successful. 
More than 4.3 million mallards have been banded, and the total number of recoveries 
is nearly 650,000 (unpublished data of the U.S. Fish and Wildlife Service, Office 
of Migratory Bird Management, Laurel, Md.). It is the most common duck in the 
waterfowl harvest in the U.S. and Canada, and much of what is known about the 
population dynamics and harvest of ducks can be traced to the success of past banding 
programs for this species. Unfortunately, success with other species has varied con­
siderably, and for most, relatively little banding information is available for harvest 
management purposes. 

There has been considerable effort to review the duck banding program in recent 
years. All aspects of duck banding have been considered, from successes and failures 
at the field level to processing and storage procedures in the Bird Banding Laboratory. 
The following are examples of proposed alternatives designed to improve duck 
banding activities. 
1. Guiding banding activities.

Failures of particular banding efforts to obtain adequate, representative samples
have been linked to a number of factors, ranging from problems in the field to lack 
of emphasis at higher organizational levels. A new banding plan has been developed 
recently. This plan emphasizes communication at all organizational levels during 
banding activities, flexibility in responding to new banding needs and priorities, 
follow-up on program performance, and reinforcement of the value and use of banding 
data. 
2. Expanding operational banding into new areas.

Reviews of banding programs in the U.S. and Canada indicate that portions of
important duck breeding areas remain poorly represented in the banded samples. In 
most cases, costs associated with accessing these areas have hampered efforts to 
establish new banding stations. However, renewed interest in the duck populations 
outside of traditional banding areas has prompted the development of proposals to 
expand activities. We are increasing banding efforts in areas such as Alaska, areas 
north of the prairies and parklands, and eastern Canada. 
3. Assessing current band reporting rates.

The rate at which duck bands recovered by hunters are actually reported to the
Bird Banding Laboratory has always been an important consideration in understanding 
an interpreting band recovery information. Relatively few measures of this variable 
are available, and what is available is of questionable accuracy. Since 1987, the 
FWS, CWS, and states and provinces have been involved in a cooperative investi­
gation of the geographic variation in band reporting rates for mallard bands. The 
results of this study will be available soon, and these results will represent the best 
estimates ever obtained on this subject. 
4. Band solicitation.

Proposals designed to increase band reporting by hunters are not new and interest
in them has been rekindled in recent years. Advantages, such as improved cost­
effectiveness of banding activities and increased informational return for all species 
banded, are obvious. Attempts to increase band reporting levels should not be pursued 
without a basis for evaluating their effectiveness, as well as an ability to sustain 
higher rates over time. Specific proposals will require careful consideration prior to 
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any implementation of band solicitation on an international scale. Band solicitation 
of short duration on less than a rangewide basis for any species could easily create 
more problems than it solves. 

Habitat Assessment 

Knowledge of habitat conditions is an important component in any attempt to 
predict changes in the size of duck populations. The operational survey used for this 
purpose is associated with the cooperative waterfowl breeding ground survey de­
scribed earlier. During both the May and July surveys, the number of ponds containing 
water along each transect in southern Canada and the northcentral states is recorded. 
Traditionally, these pond counts and changes in number of ponds between May and 
July have been important components in our annual predictions of duck production 
from the prairies and parklands. In northern areas, water levels show less annual 
variation and habitats are less subject to serious impact by human activities. Con­
sequently, efforts to monitor the abundance and distribution of waterfowl habitat in 
these areas have received little emphasis. However, in recent years, as the impact 
of the drought extended northward, noticeable changes in wetland habitats there have 
become apparent. Also, we are aware that in areas currently surveyed, other envi­
ronmental factors, such as the availability of secure nesting cover, contribute sig­
nificantly to annual variations in duck production. Finally, the possible influence of 
degraded migration and wintering habitat on subsequent reproduction is even less 

understood. 
Since 1980, the CWS has monitored habitat conditions around wetlands on 65 air/ 

ground segments from the operational breeding duck survey in the grasslands and 
parklands of prairie Canada (Turner et al. 1987). Ponds are checked annually on the 
ground to determine the type and percent of agricultural impact occurring on each 
basin and margin. Upland areas associated with these wetlands are also classed 
according to use. Temporal and geographic trends in impact categories, such as 
cultivated. grazed, burned, cleared, and filled, are estimated. A companion program 
was initiated in 1985 by the CWS that expanded ground coverage to a series of 
quarter-mile sections along each of the 65 air-ground segments. Because of the 
intensity of this approach, including accompanying color infrared photography, each 
segment will be monitored only at five-year intervals. Information obtained in each 
of these programs allows a more realistic appraisal of changes in wetland conditions 
by providing the perspective of habitat quality in addition to pond abundance. Plans 
to expand this approach to survey areas in the northcentral U.S. are being discussed. 

New approaches designed to improve our ability to estimate pond numbers are 
being evaluated. For example, Ducks Unlimited and FWS biologists now access 
LANDSAT satellite imagery to study the distribution of various wetland types on 
key waterfowl breeding areas (Koeln et al. 1988). These techniques, along with low­
level video photography, offer potential for optimizing sampling schemes for counting 
wetlands. These approaches not only may improve our estimates of pond numbers, 
but will allow aerial observers to concentrate their efforts on counting ducks, thus 
increasing the accuracy of duck population estimates as well. 

In the future, simple counts of wetlands each year will likely give way to more 
detailed assessments of waterfowl habitats. The success of these efforts will depend 
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on our ability to obtain a better measure of habitat quality than we have had in the 
past, not only on the breeding grounds but also on migration and wintering areas. 

Summary 

Managing duck harvests is one of the most difficult tasks facing wildlife managers 
today. The very nature of this migratory bird resource, its distribution and movement 
throughout North America during the annual cycle, contributes to the complexity of 
assessing population status and change. Consequently, various data collection efforts 
have received emphasis over the years as waterfowl managers strive to maintain a 
reliable information base useful in deliberations on duck harvest strategies. Together, 
these files comprise the largest data set on wildlife populations in the world. However, 
each source of information has its own set of attendant limitations and sources of 
bias. Many efforts are presently underway to improve this information base and thus 
enhance our ability to manage and protect this resource. Nevertheless, we must 
remember that most of these surveys were originally designed to measure the more 

abundant species at the flyway level. In a few cases reliable information can be 
obtained for states or provinces. More refined measurements are possible, but not 
without substantial cost in additional personnel and equipment. Until such funds 
become available, within state, and in some cases within flyway, refinements to 
waterfowl hunting regulations are very difficult, if not impossible, to evaluate. 
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A National Migratory Gamebird Harvest 
Survey: A Continuing Need 

John Tautin, Samuel M. Carney and James Bradley Bortner 
Office of Migratory Bird Management 
U.S. Fish and Wildlife Service 
Laurel, Maryland 

Introduction 

Regulated hunting of migratory gamebirds in the United States is now in its 7 l st 
year, having begun in 1918 with implementation of the Migratory Bird Treaty Act. 
Since then, appreciation for these birds and the recreational opportunities that they 
afford has grown steadily. The 1985 National Survey of Fishing, Hunting and Wildlife 
Associated Recreation (USDI 1988) estimated that 5 million Americans spent 41 
million days afield and over $1 billion to hunt migratory game birds. Commitments 
and investments to perpetuate the migratory game bird resource are high, the mon­
umental North American Waterfowl Management Plan being a good example. Public 
interest in the annual process of establishing hunting regulations is also high, with 
few other Fish and Wildlife Service (Service) activities generating as much interest 
and comment. Truly, the hunting of migratory gamebirds is a socioeconomically 
important activity in the United States. 

Harvest management is an important aspect of overall management of the migratory 
gamebird resource. We must assure that harvests are commensurate with the abilities 
of populations to sustain themselves and that the resource is not jeopardized. 

Some notable advances have occurred recently in the area of harvest management. 
The use of nontoxic shot for waterfowl hunting is in final stages of implementation, 
with nationwide use scheduled for 1991. The process of establishing annual hunting 
regulations has become better defined and more accommodating of public partici­
pation in the regulatory process. The Stabilized Regulations Study, reported on at 
this conference two years ago (Sparrowe and Patterson 1987), has provided new 
information on relationships among hunting regulations, harvests and the survival of 
birds. The Final Supplemental Environmental Impact Statement on migratory bird 
hunting (USDI 1988) released last summer provides the foundation for setting annual 
regulations in the coming years. And finally, an increased emphasis on law enforce­
ment will help assure that undocumented, illegal harvest is not a limiting factor in 
harvest management. 

While these recent advances in harvest management are important and welcomed, 
there remains one basic weakness in our ability to manage the harvests of migratory 
gamebirds. That is, we do not have a national harvest survey, one that is of sound 
design, practical, and yielding of reliable harvest information for the major groups 
of migratory game birds. The principal reason for the lack of a national harvest survey 
is that we have never had that most fundamental element of a good survey, a sampling 
frame of the names and addresses of migratory bird hunters. 

Changes are occurring in the field of migratory gamebird management. Demands 
for more and better data are increasing. We believe that we are keeping pace in 
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population assessment, but more must be done in the area of harvest assessment. 

Until now the lack of a national migratory gamebird harvest survey has been a chronic 
but not crippling weakness. However, we fear that this weakness is becoming more 
serious and eventually will limit our ability to cope with increasingly complex issues 
of harvest management. We believe that now is the time to reconsider the need for 
a national migratory game bird harvest survey. 

The Waterfowl Harvest Survey 

To understand the need for a national harvest survey, it is necessary to understand 
the present surveys and their problems. In the case of waterfowl, the problem is lack 

of a sound sampling frame to support the Service's waterfowl Hunter Questionnaire 
Survey (HQS). For migratory game birds other than waterfowl, the problem is lack 
of any national level sampling frame, sound or otherwise. 

Currently, HQS estimates are derived by a procedure which essentially dates back 
to 1952 when it was decided that a survey could be "piggybacked" on the duck 
stamp program that began in 1934. Because each person 16 years or older is required 
to purchase a duck stamp before hunting waterfowl, a record of the number of duck 
stamps sold at each post office is obtained from the U.S. Postal Service. Next, a 
representative sample of these post offices, branches, or stations is sent a supply of 
return post cards ("contact cards") and asked to give one to each duck stamp buyer. 
Duck stamp buyers record their names and addresses, indicate whether they intend 
to hunt waterfowl, and return the cards. When the season ends in a given state, those 
stamp buyers who intended to hunt are sent questionnaires that ask how many ducks 
and/or geese they shot, along with several other questions. The average duck (or 
goose) kill reported by the sample of hunters from a given state is multiplied by the 
number of duck stamps sold to potential hunters in that state. This figure is adjusted 
to correct for the kill by hunters less than 16 years old, and for exaggeration due to 
memory or prestige bias. The resulting figure is the estimate of the total duck (or 
goose) harvest in each state. 

Detailed information on the species, age, and sex structure of the waterfowl harvest 
is obtained from the annual waterfowl Parts Collection Survey (PCS). In this survey, 
a sample of successful respondents to the previous year's HQS and PCS are supplied 
with return-addressed enveloped prior to the opening of the waterfowl season in their 
state and asked to return one wing from each duck and the tail feathers from each 
goose they shoot. They are asked to use one envelope per bird and record the date, 
time and place where the bird was taken. Thus, while the HQS provides an estimate 
of the total duck, goose, and coot harvest within a state, the PCS provides a basis 
for dividing that total into the species, age, and sex composition of birds taken, as 
well as for determining the counties, dates, and times of day where and when the 
birds were taken. Persons interested in information on the origin and evaluation of 
HQS and PCS will find more details elsewhere (Camey and Geis 1960, Geis and 
Camey 1961, Martin et al. 1979, Martin and Camey 1977, Camey 1984, Crissey 
1984). 

The many uses of waterfowl harvest data (HQS and PCS) are commonly known. 
The size, chronology and distribution of harvest are determined from the data. Species 
composition and age ratio data are analyzed prior to the setting of waterfowl hunting 
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regulations. Data are used to evaluate past regulatory regimens. Waterfowl harvest 
data are also an important adjunct to population surveys, providing a check on 
estimates from aerial production surveys. 

Problems with the Waterfowl Harvest Survey 

Unquestionably, data from the HQS and PCS have been useful-essential-to 
waterfowl management. however, since its inception in 1952, the HQS has operated 
with a fundamental problem relating to its sampling procedure, and the problem has 
worsened steadily. The desired sampling universe is waterfowl hunters in a given 
political unit during a particular hunting year. Unfortunately, these hunters cannot 
be sampled directly, because there is presently no direct means of identifying them 
and obtaining their names and addressees. Consequently, they must be sampled 
indirectly through post offices where they purchase duck stamps and may be given 
a survey contact card. This indirect (cluster) sampling reduces the efficiency of the 
survey, but sampling through post offices was not so much a problem in earlier years 
when hunters purchased duck stamps almost exclusively from post offices, and when 
postal worker cooperation was better. This has changed, though. According to our 
records, the percentage of contact cards that are returned from sample post offices 
has declined steadily since the inception of the HQS and is currently about 17 percent. 
That is, at sample post offices we get names and addresses from only 17 percent of 
duck stamp purchasers. We believe that a substantial part of this non-response prob­

lem can be attributed to lack of cooperation by postal employees, with the problem 
being worse at large city post offices than at those selling few stamps. 

The problem of low response rates with contact cards issued at post offices is 
being compounded by problems with sales of duck stamps at other outlets, for 
example, by sporting goods stores. If these stores obtain a supply of duck stamps 
from a post office that is in the survey sample, they are supposed to give out contact 
cards. However, this is not always done. The postal clerk may forget to offer the 
cards to the store, or the store may simply not wish to be bothered and refuse to 
accept them. If a store does take cards, clerks may not issue them with each stamp 
sold, and clerks have been known to simply leave them on the counter for anyone 
to take. A similar situation may be developing for the 1989 hunting season. In 
cooperation with a large sporting goods manufacturer, over 1,000 stores throughout 
the United States will each be selling duck stamps in combination with discount 
sporting goods coupons. This will require a special arrangement for contacting hunters 
at these stores. Duck stamps are beginning to be sold from vending machines at 
some post offices and possibly other locations. There does not appear to be any 
practical way to sample waterfowl hunters utilizing these machines. 

In addition, duck stamps may be purchased for several reasons other than for 
waterfowl hunting. Duck stamps are now being sold at national wildlife refuges for 
use as entrance fees. This does not pose a serious sampling problem, but it does 
complicate matters. We must now ask refuges to record whether stamps used for 
entry fees are also to be used for hunting. Refuge visitors, however, are not required 
to buy at the refuge. For example, duck stamp sales at the Chincoteague, Virginia, 
post office increased 200 percent in 1987. According to the postmaster, the increase 
was due to the admission charge at Chincoteague Refuge. We do not know whether 
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any, all, or none of those additional stamps were also to be used for waterfowl 
hunting. Many art houses and philatelic dealers deal in duck stamps and are reluctant 
to reveal the precise amount of their purchases. The non-hunting uses are all in­
creasing, and they are complicating the estimation of waterfowl harvests. 

By now it should be evident to the reader that there are significant problems with 
using duck stamp sales as the basis for the Waterfowl Harvest Survey. It should be 
kept in mind, however, that the original and still paramount purpose of duck stamps 
is to raise funds for the conservation of waterfowl. With the habitat problems facing 
waterfowl today and the need for increased revenue, it is not surprising that there 
are a number of procedures and programs being designed to promote sales of duck 
stamps, especially to non-hunters. We laud and actively support these efforts, but 
at the same time are concerned that they greatly complicate our efforts to determine 
the number of waterfowl hunters and, thus, the waterfowl harvest. We are attempting 
to cope with this, but it is all leading to a situation where it may become impossible 
to determine the number of waterfowl hunters. This, of course, means we would be 

unable to determine the size of the waterfowl harvest. 

Harvest Surveys for Other Migratory Gamebirds 

We have discussed the situation with the present Waterfowl Harvest Survey and 
the consequences to waterfowl management. The situation is worse for other mi­
gratory gamebirds, the Columbidae, Rallidae, and Scolopacidae (doves, rails, wood­
cock and others). Some of these other gamebirds are of major importance to migratory 
bird hunting. For example, up to 50 million mourning doves may be harvested 
annually. For these other species, the basic problem is no national sampling frame, 
not even one so weak as post offices are for the Waterfowl Harvest Survey. Because 
of the importance of some of these other species, numerous attempts have been made 
to compile data on hunter numbers and their harvest. Most commonly, data from 
state harvest surveys have been pooled to the extent possible. Such attempts have 
invariably resulted in incomplete estimates because of the disparity among state 
surveys. Based on past experiences, we have little hope that pooled data from state 
surveys can ever satisfy the need for annual, nationwide harvest estimates for the 
non-waterfowl species. 

Service capabilities for obtaining harvest information on non-waterfowl species 
are very limited. The most noteworthy means is an annual subsurvey of the HQS. 
This subsurvey asks waterfowl hunters if they hunted other species of migratory 
gamebirds, and, if so, how many they harvested. While some information is obtained, 
inferences drawn from the subsurvey results apply only to waterfowl hunters, and, 
thus, are extremely limited. The obvious reason is that many, if not most, hunters 
of these species are not waterfowl hunters and thus are not sampled. Further, because 
the subsurvey is "piggybacked" on the HQS (which is "piggybacked" on the duck 
stamp program) results have all of the problems and biases inherent in the HQS. 

Lack of nationwide data on hunters and harvests of the non-waterfowl species 

places significant limitations on management of these birds. The woodcock wing­
collection survey, similar in many respects to the PCS, is a good example. In this 
survey, woodcock hunters are asked to submit one wing from each bird taken along 
with supplemental information on their hunting activities. Survey participants are 
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obtained in a non-random manner from a number of inconsistent sources, the main 
one being respondents to the HQS subsurvey of other species hunted. The wings 
yield data on age, sex, productivity and other population parameters. The supple­
mental information indicates hunter effort, harvest chronology and distribution. While 
these data per se are good, estimates based on them are biased to an unknown degree 
because of the nonrandom nature of the hunter sample. Additionally, inferences that 
can be drawn at regional and national levels are limited, because state level data can 
not be weighted properly. 

Lack of nationwide harvest data for these species hinders some management de­
cisions. The woodcock provides another example. In 1985 the Service responded to 
a long-term decline in the Eastern population of woodcock by significantly reducing 
harvest opportunities through regulatory restrictions. It is believed that this measure 
effected harvest reductions, but this can not be determined conclusively in the absence 
of a harvest survey. Mourning dove management would benefit from a national 
harvest survey, enabling some evaluation of significant management actions such as 
those of 1982 when uniform regulatory frameworks were offered in all three man­
agement units. Management of snipe and other species of lesser hunter interest would 
be improved considerably by a national harvest survey. To the best of our knowledge, 
these species generally are abundant, widespread and influenced negligibly by the 
low hunter interest, but it would be reassuring to have more reliable information on 
harvests of them. 

Among the non-waterfowl species, the sandhill crane is the one exception to the 
normal situation of limited harvest information. The Service's survey of sandhill 
crane hunters is operating more nearly as we would like harvest surveys to operate. 
This is because in order to hunt sandhill cranes, hunters must obtain a numbered 
permit from the state. The permit provides a source of names and addresses upon 
which a proper survey can be based. The crane harvest survey is not without problems, 
but it is superior in design, function and results to the post office based HQS. 

Conclusion 

The problems with our migratory gamebird harvest surveys are serious, in our 
view. We are attempting to cope with poor response rates at post offices and with 
duck stamp sales outside post offices. Our measures will allow us to maintain the 
present HQS for some time. However, we wonder how much further we can go in 
refining what has been a weakly based survey since its inception in 1952. We believe 
that the logical solution to our survey problems is a national migratory gamebird 
harvest survey similar to that of the Canadian Wildlife Service (Cooch et al. 1978). 
The Canadians have been able to profit from our experience and avoid most of the 
problems we have. Beginning in 1966, they required hunters of all migratory game 
birds to purchase uniquely numbered permits rather than unnumbered duck stamps 
as in the United States. This decision was one of fundamental importance to them, 
for it made possible the establishment of a sampling frame for the selection of hunters 
to participate in harvest surveys. 

Our belief that a national migratory game bird survey is needed in the United States 
is, of course, not new. This is an old issue with a substantive history beyond the 
scope of this paper. Readers interested in details are referred to the Service's files 
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at the Office of Migratory Bird Management. Suffice here to say that since the 1950s, 
the need for a national harvest survey has been expressed on many occasions by 
many parties. The Service has written several proposals for a survey based on a 
migratory bird hunting permit. The states and the International Association of Fish 
and Wildlife Agencies have proposed alternatives and, together with the Service, 
have evaluated them. Eight bills calling for a migratory bird hunting permit have 
been introduced to Congress. None of this has proven fruitful, for if the need for a 
national harvest survey is an old subject, it has also been a controversial one. 

We will not belabor the issue herein, nor do we have a specific proposal to present. 
The intention of our paper has been: to emphasize that reliable harvest data are 
essential to the management of migratory game birds; to alert the reader to growing 
problems without existing surveys, especially the duck stamp based HQS; and to 
suggest that a national migratory gamebird harvest survey be reconsidered. We 
strongly believe that the Service, states, and other interested parties should resolve 
differences on the issue, should develop a plan for a national harvest survey, and 
should commit to action. We must do this soon or risk losing our ability to estimate 
harvests of ducks and other species and incur the consequences which that loss would 
bring. 
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Introduction 

In the late 1950s and early 1960s when prairie nesting grounds were devastated 

by drought and populations of ducks, particularly mallards (Anas platyrhyncos), and 
duck hunter numbers, were near record lows, interest in refining waterfowl man­
agement intensified. "Species" management rather than just "duck" management 
was in vogue. The primary motivation was to increase harvest opportunities by 
identifying populations that were abundant and could withstand additional harvest. 
The U. S. Fish and Wildlife (Service) encouraged this in 1967 and again in 1970 
by admonishing waterfowl managers to, "continue to seek under-harvested popu­
lations of waterfowl, and try to find ways of devising more recreation through 
regulations that promote greater pressure on those populations" (Gottschalk and 
Studholme 1970). 

Given this philosophy, it should be no surprise that a multitude of special harvest 
strategies evolved. In this paper we review experiences with the major special strat­
egies used in the contiguous United States, including special management units, 
special seasons and bonus limits, the point system as an option to the fixed-bag limit, 
and zoning and split seasons. We cover their history, purposes, status, some general 
results and concerns that have arisen, but we do not attempt to judge their merits. 
Table 1 identifies major special strategies used in 1987; Figure 1 identifies the years, 
since 1950, in which the special harvest strategies were applicable. Evaluations of 
many of these special regulations have been limited both in scope and rigor. Results 
and conclusions presented are taken from a variety of sources. For the most part 
they are not conclusive, but serve as a starting point for more rigorous analyses. The 
Service is working with the flyway councils and technical committees to further 
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Table I. States having specified special duck harvest regulations in 1987. 

Sea Spec. Split 

Spec. Sept. Sept. Spec. duck Bonus wood seas.-

Flyway/ mgmt. teal Bonus duck scaup Bonus seas./ mer - duck Point Duck no 
state unit seas. teal seas. seas. scaup bag ganser bag system zones* zones 

Pacific 

AZ x 

CA X(3) 

co x 

ID X(2) 

MT 

NM x 

NV X(2) 

OR x x 

UT x 

WA x x 

WY 

Central 

co x x x x 

KS x x x x 

MT x x X(2) 

ND x x 

NE x x X(4) 

NM x x x X(2) 

OK x x x X(2) 

SD x x X(2) 

TX x x x x 

WY x x X(4) 

Mississippi 

AL x x X(2) 

AR x x x 

IA x x X(2l 

IL x x X(3) 

IN x x x X(3) 

KY x x x 

LA x x x X(2) 

MI x x X(3) 

MN x 

MO x x X(2) 

MS x x x 

OH x x x X(3) 

TN x x X(2) 

WI x x X(2) 

Atlantic 

CT x x x x X(2) 

DE x x x x x 

FL x x x x 

GA x x x x x 

MA x x x x X(3) 

( continued) 
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Table I. (Continued) 

Sea Spec. Split 

Spec. Sept. Sept. Spec. duck Bonus wood seas.-

Flyway/ mgmt. teal Bonus duck scaup Bonus seas./ mer- duck Point Duck no 

state unit seas. teal seas. seas. scaup bag ganser bag system zones* zones 

Atlantic 

( continued) 

MD x x x x x 

ME x x x x X(2) 

NC x x x x x x 

NH x x x x X(2) 

NJ x x x x X(3) 

NY x x x x X(S) 

PA x x x X(4) 

RI x x x x x 

SC x x x x x 

VA x x x x x x 

VT x x x X(2) 

WV x x x X(2) 

Total 11 13 17 4 14 9 13 18 2 22 28 20 

*Number in parentheses indicates number of regular season duck zones in that state, 1987, excluding sea duck 

zones. Special management units, and areas such as Colorado River Zone in California and Pymatuning Area 
in Ohio where the state has no control over regulations, are not considered zones for this table. 

explore the effects of special regulations. This comprehensive assessment should be 
completed by the end of 1989. 

Special Management Units 

Columbia Basin 

The "Columbia Basin Special Mallard Area" was established in 1961 in response 
to a build-up of mallards in the Pacific Northwest. The ''basin'' or unit has generally 
encompassed eastern Washington, the north-central and extreme eastern counties in 
Oregon, and the "Panhandle" and much of southern Idaho. In 1985, all Idaho 
counties and seven of nine Oregon counties were dropped from the unit in response 
to low continental numbers of ducks and significant local decreases in wintering 
mallards. 

The Pacific Flyway Study Committee investigated the buildup and origin of those 
mallards and expressed concern for potential losses of ducks through freezing and 
starvation and about increasing depredations (Lauckhart et al. [ 1961]). The Pacific 
Flyway Council requested and received more liberal regulations for the area. During 
1961-75, the Columbia Basin counties in comparison with the remainder of the 
flyway had from two to four additional mallards in the bag (5 years), 10-17 additional 
days of hunting (12 years), and even an extension of shooting hours to one-half hour 

after sunset (4 years). During 1975-88, the unit had the same limits, shooting hours, 
and framework dates as for the flyway, but retained 7 additional hunting days. 
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HUNTING SEASON 

SPECIAL REGULATION 1950 1960 1970 1980 1990 

Columbia Basin MU 
r�---�-----�-----·�-��-==--, 

High Plains Mallard MU 
I Sept. Teal Season 

Bon us Te al Bag Limit 
Sept. Season-Iowa 

Sept.Season-KY /TN/FL 
Spec. Scaup Season 

Bonus Scaup Bag Limit 
Spec.Scaup/Goldeneye Seas. 

=

D 

Spec. Sea Duck Season .------------- --- ----� 

Bonus Merganser Bag Limit r== 
Spec. Wood Duck Bag Limit 
Exper. Canvasback Season 

Point System 
Zoned Duck Seasons�=================� 2-Way Split Season� 

3-Way Split Season ��������������������
1950 1960 1970 1980 1990 

Figure 1. Chronology of special duck harvest regulations in the contiguous United States, 1950-
1988. 

The basin typically contains more than half (59 percent) of the flyway's wintering 
mallards, but there is no significant correlation between numbers of mallards win­
tering in the basin and elsewhere in the flyway, and except for Idaho, there were no 
significant correlations between winter indices and breeding population indices in 
surveyed areas. 

During 1961-87, the annual mallard harvest for the basin at its largest size (the 
area in 1970-84), averaged about 34 percent of the flyway total. Mallards comprised 
71 percent of the average annual duck harvest in the basin, 40 percent in counties 
outside the basin in those three states, and 14 percent for the flyway, excluding the 
basin. An estimate of the harvest rate of wintering mallards during 1961-87 suggests 
that average rates for the Washington-Oregon portion of the basin were about half 
of those for the remainder of the flyway (Kraege et al. 1989). 

High Plains 

The "High Plains Mallard Management Unit" of the Central Flyway was first 
proposed by the Central Flyway Council in 1968 in response to what was believed 
to be a lightly harvested mallard wintering population that had a high proportion of 
adult drakes (Funk et al. 1968). Since 1972, the High Plains unit has included the 
Central Flyway portions of Montana, Wyoming, Colorado and New Mexico and 
portions of all other flyway states occurring roughly west of the lOOth meridian. 
About half of the flyway's wintering mallards occurs in the unit. 

Sex ratios among wintering mallards in the High Plains and elsewhere were skewed, 
as suggested by surveys conducted in the Central Flyway as well as in certain areas 
of other flyways during the early 1970s, suggesting the possibility of surplus males. 
Based on a theory that mallards wintering in the High Plains were a discrete pop­
ulation, the Central Flyway states began winter banding in 1963. Funk et al. (1971) 
reported that: (1) upward of 80 percent of recoveries from mallards banded within 
the unit were from within the unit itself, (2) few, if any, mallards winter-banded in 
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the Low Plains were recovered in the High Plains, (3) first-year recovery rates were 
low, and ( 4) survival estimates were slightly higher than for Low Plains mallards. 

In 1968, the Service provisionally agreed to establish the High Plains Unit by 
granting Montana, Wyoming, and Colorado, a special 23-day late season on only 
male mallards. Since then the unit generally has had 12-28 more days of hunting 
than offered the remainder of the flyway, provided the point-system was used to 
direct harvest primarily toward mallard drakes and that additional days be taken on 
or after about December 10. North Dakota did not take the additional days until 
1988. During 1963-69, 29 percent of the annual Central Flyway mallard harvest 
was in the High Plains. During 1971-87, a period when the High Plains Unit was 
fully implemented except for North Dakota, the Unit's mallard harvest averaged 27 
percent of the total flyway harvest of mallards. 

While harvests of all ducks have increased, the relative importance of mallards in 
the regular-season harvest has declined throughout the flyway. During 1964-69, 
percentages of mallards in the bag averaged 63 percent in the High Plains compared 
to 44 percent in the Low Plains (Funk et al. 1971) but were only 56 and 34 percent 
during 1971-87, respectively. There was considerable variation within the unit as 
to the relative importance of mallards in the harvest. Mallards were more important 
in northern areas than in southern areas. The mallard sex ratio in the High Plains 
harvest tended to increase after the unit was implemented, averaging 69.8 percent 
males during 1963-68 and 76.5 percent during 1969-84, but the latter period co­
incided with implementation of the point system, which also provided incentive to 
direct harvest toward drake mallards. The ratio of males to females in the remainder 
of the flyway also increased. 

Special Seasons and Bonus Limits 

Special seasons and ''bonus'' limits on designated species were initiated in the 
three eastern flyways in the early 1960s to implement species management. The first 
of these focused on blue-winged teal (Anas discors) and scaup (Aythya marila and 
A. affinis), which had larger populations and lower harvest rates than many other
species. Since then, the variety of special seasons and bonus limits has grown
considerably.

September Teal Seasons and Bonus Limits 

The Mississippi Flyway Council first proposed a separate September season on 
blue-winged teal as an experiment in Louisiana in 1957, but the Service rejected it. 
The Council resubmitted the proposal in 1963 and 1964, with green-winged (Anas 

crecca) and cinnamon teal (Anas cyanoptera) included to avoid identification prob­
lems. 

Experimental September teal seasons were held during 1965-67 in the Mississippi 
and Central Flyways. The season was discontinued in 1968, but reinstated and made 
operational in 1969 with the same frameworks as during 1965-67: Seasons of up to 
9 days during September, with a daily limit of 4. 

In 1969 and 1970, based on evidence that species other than teal were being taken 
in production areas, states designated as "waterfowl production states" were offered 
an option in lieu of a September season. The option was a bonus blue-winged teal 
bag limit during 9 consecutive days of the regular duck season provided the point-
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system was not used. Beginning in 1971, these states were no longer offered the 
September teal season, but could select the blue-winged teal bonus if they used the 
conventional bag-limit option. 

In 1970, Atlantic Flyway states were offered the bonus blue-winged teal bag limit, 
and green-winged teal were added in 1979. In 1987, North Dakota and 16 of 17 
Atlantic Flyway states availed themselves of it. 

In the Atlantic Flyway, Maine held an experimental September teal season during 
1970-72, but it was discontinued due to lack of hunter support. Subsequently, the 
teal season has not been offered in the Atlantic Flyway, and it has never been offered 
to the Pacific Flyway. 

During 1970-87, the harvest of blue-winged teal in September seasons in the 
Mississippi and Central Flyways comprised 35 percent and 46 percent, respectively, 
of the annual flyway blue-wing harvests. The proportion of average annual blue­
wing harvests occurring in September increased during the period in both flyways. 
Harvests of green-winged teal were relatively low, averaging about 5 percent of the 
total greenwing harvest in the two flyways. 

Despite the additional harvests of blue-winged teal during the September seasons 
and as bonus bags, band-recovery rates remained low, suggesting low harvest rates 
as well. However, following substantial declines in breeding populations in the mid-
1980s and evidence of likely poor recruitment in 1988, the Service suspended both 
the September teal season and bonus limit in 1988. 

September Duck Seasons 

Iowa. Losing the option of having a September teal season in the early 1970s 
because of its status as a production state, Iowa proposed an experiment in 1979 to 
move its early October split season segment (5 days) into late September to provide 
more harvest opportunity on blue-winged teal. The 5 days were proposed as part of 
the regular duck season and no additional days were involved. The regular duck 
season limits and species restrictions applied equally to both segments. Little or no 
additional impact on species other than blue-wings was predicted because migrant 
blue-wings are generally more abundant in the state in late September than in early 
October. The experiment continued from 1979 until 1988 when it was suspended 
because of declining blue-winged teal populations and poor production. 

Harvest results suggest that, compared to the early-October season segment, Sep­
tember harvests increased significantly for blue-winged teal, remained about the same 
for wood ducks (Aix sponsa), and declined substantially for other species. Band 
recovery data provide little evidence of any adverse impact on wood ducks. These 
results suggest that the state's objectives were probably met. 

Kentucky, Tennessee and Florida. In the late 1970s, Tennessee requested the option 
to harvest wood ducks in September, initially as part of the September teal season. 
The request was based on an analysis of wood duck band-recovery data by Bowers 
and Martin (1975), which indicated that wood ducks nesting in southern regions 
survive at higher rates than northern-nesting populations. 

In 1981, an experimental 5-day September duck season was allowed in Tennessee, 
Kentucky and Florida. In Tennessee and Kentucky seasons were in lieu of a September 
teal season, thus, they were in addition to the regular duck season, and could be 
held anytime in September. The daily bag limit was 4 ducks, with no restrictions 
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on teal or wood ducks, but could include no more than 1 of any other species. The 
experiment was continued thereafter until 1988. In 1986, out of concern about lower 
survival rates for wood ducks, the daily bag limit in Kentucky and Tennessee was 
restricted to two of this species. In 1988, in response to concerns about declines in 
blue-winged teal and other species, all species except wood ducks were excluded 
from the September season. The limit was reduced from four to three in Florida and 
remained at two in Kentucky and Tennessee. 

During 1981-86, the combined annual September harvests of teal in the three 
states averaged 22,000, and were much higher in both Kentucky and Tennessee in 
comparison with the 1976-80 September teal seasons. The combined September 
harvests of wood ducks averaged 44,000 annually. Band recovery data from the 
1981-87 seasons and results of parasite-tagging studies (Thul in press) suggest the 
occurrence of northern birds in the harvest was rare. 

An analysis of wood duck band-recovery data (Sauer et al. in press) for 1981-85 
indicated that in comparison with the pre-experimental period of 1976-80, recovery 
rates were higher and survival rates lower in Tennessee. In Kentucky, survival rates 
were not significantly different between the two periods, but only one year (1980) 
of pre-experiment data was available. Recovery rates of male wood ducks were 
significantly higher during the experimental period than in 1980. Florida could not 
be included in the analysis because little banding had been done there. Full assessment 
of these results is difficult. Banding data were inadequate for time-period comparisons 
of survival and recovery rates in many states. Also, direct estimates of population 
size, trend and annual production are not available. Without this, the significance 
of changes in survival and recovery rates to wood duck populations cannot be as­
certained. 

Special Wood Duck Bag Limits 

A special bag limit option on wood ducks was first offered to 11 southeastern 
states in 1977. For up to 9 consecutive days between October I and October 15, 
before northern migrants arrived, there was no special bag limit restriction on wood 
ducks under fixed-bag regulations. For the point system, wood ducks were assigned 
a mid-point value. This liberalization was intended to allow additional harvest of 
southeastern wood ducks which had higher survival rates than northern wood ducks 
(Bowers and Martin 1975). 

Although offered to 11 states, only Virginia, North Carolina, South Carolina and 
Georgia have used it, and only Virginia and North Carolina continue to select this 
option. 

The impact of this liberalized regulation on wood duck populations has not been 
fully assessed. As with September duck seasons, evaluation has been hampered by 
inadequate banding data. Although this option continues to be offered, a major 
reassessment of wood duck harvest strategies is currently underway by the Service 
in cooperation with both flyways. 

Special Scaup Seasons and Bonus Bag Limits 

A bonus scaup bag limit was first offered to the Atlantic, Mississippi, and Central 
Flyways in 1962. Two additional greater (Aythya marila) and lesser scaup (A. affinis), 
singly or in the aggregate, were permitted in areas mutually agreed upon by the 
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respective state and the Service. Areas containing concentrations of canvasbacks (A. 

valisineria), redheads (A. americana), black ducks (Anas rubripes), and mallards 
were avoided. These bonus bags usually could not be employed until after November 
1. Pacific Flyway states and states later selecting the point system were ineligible
for the scaup bonus.

Carney and Geis ( 1964) reported that during the first two years the bonus was 
offered, bonus scaup bags in Atlantic Flyway states north of Virginia consisted of 
80 percent scaup, whereas in states south of Maryland ring-necked ducks (Aythya 

collaris) made up half of the bonus bag in 1962 and 85 percent in 1963. Scaup 
bonuses were not offered in 1964, but were reinstated in 1965, providing that states 
selected areas with few ringnecks. Smart (1966) concluded that the take of non-target 
species had been reduced with area designations. Therefore, in 1966 the taking of 
bonus scaup was allowed statewide in some northern states, but only in designated 
areas of southern states. Ringnecks were included in the bonus only in 1966 but not 
thereafter. 

A special scaup season was first proposed by the three eastern flyways in 1962. 
They recommended that it be offered in lieu of the scaup bonus, follow the regular 
duck season frameworks, be conducted only in designated areas and be evaluated. 
However, the first season was not allowed until 1966 when Connecticut and New 
York were permitted a 15-day season for scaup and ring-necked ducks, with limits 
of five daily and shooting hours of sunrise to sunset. In 1967, the taking of ringnecks 
during the special season was prohibited. In 1968, 19 states in three flyways partic­
ipated. The season length was 16 consecutive days outside the open season on other 
ducks, except sea ducks. Shooting hours were changed to one-half hour before sunrise 
to sunset. These frameworks remained through 1987. 

Conditions for special scaup seasons have varied over the years but the primary 
criterion has been that hunting must be limited to specific areas, based on number 
of scaup present and the percent of all ducks present comprised of scaup. During 
the 1978 and 1979 hunting seasons legal species comprised 94 percent of the harvest 
(Blandin 1981). Prior to suspension of these seasons in 1988, nine states in the 
Atlantic and five in the Mississippi Flyways participated. Little information exists 

concerning hunter performance and the proportion of the scaup harvest that occurred 
during these special seasons. 

Special Scaup and Goldeneye Season 

In the Lake Champlain Area of Vermont and New York, a special season for scaup 
and goldeneye (Bucephala sp.) was authorized in 1974. With the exception of bag 
limits, this season is similar to the special scaup season. The daily limit may consist 
of three scaup or three goldeneye or three in the aggregate. Criteria were established 
in 1978 and required a minimum population of 5,000 of which 90 percent had to be 
comprised of scaup and goldeneye. This option is in lieu of the scaup-only season, 
and is not available to other states. 

Sea Duck Seasons and Bonus Bag Limits 

A special 107-day season on sea ducks (eiders [Somateria sp.], scoters [Melanitta 

sp.], and oldsquaw [Clangula hyemalis]) is permitted in specified areas of all coastal 
states in the Atlantic Flyway except Florida. The daily bag limit is seven and is in 
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addition to regular season limits. The season is intended to provide additional hunting 
opportunity directed at otherwise lightly harvested species. 

The sea duck season is the oldest of all special seasons. It started with a special 
scoter season in Maine, New Hampshire, Connecticut, Massachusetts and Rhode 
Island, first offered in 1938. Limits ranged from seven to ten per day. Eiders were 
included beginning in 1948, followed by oldsquaw in 1950. 

Bonus Merganser Bag Limits 

From 1944 to the present, except 1954-56, common (Mergus mergus) and red­
breasted merganser (M. serrator) bag limits have generally been in addition to the 
regular duck limit in some flyways. Additional limits of up to 25 of these species 
were permitted, although hooded mergansers (Lophodytes cucullatus) were given 

protection. In 1985 only the Atlantic and Mississippi Flyways were offered an extra 
merganser limit-five daily in each flyway, with no more than one hooded merganser 
allowed. Data suggest that the percentage of common mergansers in the United States 
harvest may be increasing; however, existing methods of monitoring status and 
harvest of these species provide little insight as to the effects of these regulations on 
merganser populations. 

Special Experimental Canvasback Season 

Area closures were.11sed to reduce harvests of canvasbacks in the three eastern 
flyways during 1973-82 in places where they were most abundant. In other areas 
where canvasbacks were few and shot occasionally as a mistake bird, a one-bird bag 
limit was allowed. With improvements in the status of the eastern population, new 
harvest guidelines were proposed in 1983. They continued the harvest of western 
populations without change in strategy, but for the eastern population, they eliminated 
select closed areas in the Central and Mississippi Flyways and proposed an experi­
mental canvasback season in some areas of the Atlantic Flyway beginning in 1983. 
As an alternative to the longer season and restricted one-bird daily bags in other 

flyways, the Atlantic Flyway Council in 1979 requested a special season with a 
liberal bag limit during a portion of the duck season. 

New York, New Jersey, North Carolina, Maryland and Virginia were authorized 
a permit-only canvasback season, ranging from 6 to 11 days, during 1983-85. 
Canvasbacks were part of the daily bag but could not exceed 4 daily, of which only 

1 could be a female. 
The experiment resulted in control of the harvest while providing additional but 

limited opportunities to hunt canvasbacks in a somewhat traditional manner. The 
season has not yet been given operational status. Since 1986, canvasback seasons 
have been closed in the three eastern flyways due to low breeding populations. 

The Point System-An Option to the Fixed Bag Limit 

The point system of regulating duck harvest exemplifies species management. First 
suggested in 1966, it was conceived as a way to direct harvest toward abundant 
species and sexes and away from those needing special protection. Unless the season 
is closed on a species, a hunter must only identify a species after the bird is shot 
and retrieved, and then determine whether or not the bird brings the total point value 
of the bag to the allowable limit. 
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In 1968, the Central Flyway Council recommended and was granted the opportunity 
to test the point system during an ongoing experimental duck season in Colorado. 
The bag limit was reached when the total points equalled or exceeded 70 with the 
last duck taken. Drake mallards were 10 points, mallard hens were 40 and all other 
ducks were 30. A daily limit could have ranged from two to seven ducks, depending 
on the sequence taken. The experiment continued in 1969, with some changes in 
point values, and was extended to include an area in Michigan. Studies were expanded 
during 1970-72 to include states in the Central Flyway (8); Mississippi Flyway (3) 
and Atlantic Flyway (2). Point categories were 90, 20, and 10. In 1973, all states 
in these three flyways were offered use of the system and for all practical purposes 
it has been considered "operational" since. 

Interest in the point system has remained high in the Central and Mississippi 
Flyways with all but 2 or 3 of the 24 states adopting it. Only 6 of the Atlantic 
Flyway's 17 states ever used the system and by 1985 only Florida had opted to use 
the system. In 1987, 22 states in three flyways used the system. In 1988, it was 
suspended pending a re-evaluation. 

Initial evaluations indicated that, during the early years, hunters generally liked 
the system, they tended to avoid high point birds such as mallard hens, harvested 
more lower point birds, especially mallard drakes, and total duck harvest in most 
states did not increase from what it would have been under a conventional bag limit. 
They suggested that, in general, the point system appeared to have been effective 
in directing hunting pressure from hen to drake mallards in states where mallards 
normally constitute a high fraction of the harvest, but in other states and for other 
species (IO-point ducks, for example) redirection of shooting pressure were less 
clearly demonstrated. However, retrieval rates for high-point ducks were lower than 
for low-point ducks compared to areas having fixed-bag regulations. The bag limit 
violation rate was similar to that observed for fixed-bag regulations in the Pacific 
Flyway. (Carney et al. 1972, Funk et al. 1970, Geis 1971a, 197lb, Geis et al. 1969, 
Geis et al. 1971, Hopper et al. 1970, Kimball 1972, Kimball et al. 1971, Mikula et 
al. 1972.) Conclusions generally were preliminary and reported in the form of prog­
ress reports in most cases. No comprehensive evaluation of the point system has 
been published; however, the Service is attempting to accomplish this now in co­
operation with the flyway technical committees. 

The point system has been surrounded with controversy since its inception. Despite 
encouraging initial results, skepticism remained. The Service established a special 
multi-agency task force in 1972 to further evaluate the system. The task force iden­
tified perceived "good" and "bad" features of the system and presented a number 
of conclusions (U.S. Dep. Int. 1973.) It concluded that re-ordering birds, i.e., when 
ducks are said to be taken in a sequence different than they actually were, was a 
problem unique to the point system that would be extremely difficult to measure or 
enforce. Hunter performance during 1970-72 indicated about 32 percent of the 
hunters had an opportunity to reorder their bag and of these about 7 percent did so. 
Wanton waste, discarding of high point ducks in particular, was recognized as a 
potentially serious problem; but it was also a problem with the conventional system. 
No conclusions were reached concerning the impact on duck populations or harvest. 

The task force further concluded that the point system should not be continued in 
its present form and recommended the following: (1) Bring point values more in line 
with those of conventional regulations, eliminate the IO-point category, and establish 
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a one-duck differential in bag limit between the two systems. (2) Prohibit pre-sunrise 
shooting except in the High Plains Management Unit. (3) Offer the point system in 
limited areas, e.g., where high point birds are not common. (4) Allow a mistake 
bird in the bag rather than invoke a species closure. (5) Improve the data base. 
(6) Increase information and education efforts.

Initially, virtually none of these recommendations was adopted. The system was
continued with only minor changes in point values with little additional evaluation 
or data collection until it was suspended in 1988. Although the system has been 
operational since 1973, criticism continues. The National Audubon Society recom­
mended in 1976 either complete elimination of the system, due primarily to the 
problems of duck identification and reordering by hunters and related enforcement 
problems, or substantial modification (Anderson 1976). Anderson cited a nationwide 
poll of Service law enforcement agents which indicated the system was unenforceable. 

Rexstad and Anderson (1988), in evaluating changes in drake and hen mallard 
recovery rates during pre- and post-point system periods, concluded there was little 
evidence to suggest that any change in recovery rates had taken place since initiation 
of the point system, although they recognized limitations in the data. 

The theory behind the system is sound, i.e., to direct harvest toward certain species 
and sexes while requiring only in-hand identification. Furthermore, its use could 
result in a lower harvest of ducks in general, and high-point species in particular, 
than with the fixed bag limit system. However, its practical application has been 
questioned. Hunter behavior, reordering of bags, poor duck identification skills by 
hunters and difficulty in enforcement appear to hamper fully successful evaluation 
and implementation of the point system. 

Zoning and Split Seasons for Duck Hunting 

Zoning is referred to as the division of a state into two or more areas for which 
duck hunting seasons may be selected independently. The major purpose is to correct 
perceived inequities in duck harvest opportunity within a state caused primarily by 
differences in timing of migrations. Interest in zoning and split seasons as harvest 
management options arose out of concerns among some states that broad federal 
regulations caused inequities in harvest opportunities both within and among states. 

Blandin (1978) described the history of zoning in the United States. Its first 
recorded use occurred in 1899 when New York established a separate season for 
Long Island. Three additional zones were used intermittently in New York in the 
first half of the 1900s. In the Pacific Flyway, excluding Alaska, zones were first 
established in Idaho during various years in the 1920s and 1930s, California in 1942, 
and Nevada in 1953. 

The Service first allowed states to split their hunting season into two segments. 
Eastern states were first offered this option in 1947 (U.S. Dep. Int. 1988). Season 
segments had to be of equal length and, in anticipation that split seasons would 
increase harvests, a 20 percent reduction in season length was required for states 
selecting the option. The split-season option was expanded to all states in 1948. 
During 1952-69 the penalty for splitting seasons was 10 percent. Unequal season 
segments have been allowed since 1955, and the penalty for splitting seasons was 
dropped in 1970. Currently, any state may split its duck seasons into two segments 
of equal or unequal length without penalty. 
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The option to split seasons did not fully alleviate perceived inequities in harvest 
opportunity, however, and interest in zoning continued. Despite the early use of 
zones in the Atlantic and Pacific Flyways, there was considerable resistance to their 
widespread use, fearing they would result in unacceptable increases in duck harvests. 
Little evidence concerning this question was available. Finally, in 1970 the Service 
allowed experimental zoning in the Atlantic Flyway. The first experiment was ini­
tiated in 1971 in Massachusetts when the state was divided into two zones with a 5-
day season-length penalty in each zone. 

Following the Massachusetts experiment, New York began an experiment with 
additional zones in 1976. Beginning in 1977, the Service offered the option for 
experimental zoning, without penalty, to all states in the Atlantic and Mississippi 
Flyways. They were, however, required to meet specific criteria, which generally 
required that zones would be experimental until their effects were better understood; 
that no substantial changes in harvest distribution would occur among states, species 
or populations; that an evaluation plan would be developed; and that season length 
penalties must be taken if an increase in harvest was expected or occurred (see May 
25, 1977 Federal Register, 42 FR 26671). 

In that year five states in the Mississippi Flyway and one additional state in the 
Atlantic Flyway initiated zoning experiments. In the Mississippi Flyway, duck­
hunting zones had previously been established in Louisiana in 1975 as part of a 
flyway-boundary study involving additional hunting days in the western part of the 
state. Subsequent to 1977, several additional states in both flyways began zoning. 
The zoning option was expanded to include the Central Flyway in 1981 when four 
states initiated zones, joined by three more in 1982. 

Initially, zoning was an alternative to two-way split seasons. The first experiments 
in the 1970s were limited to continuous seasons within zones. However, beginning 
in 1979, experiments involving two-way splits within zones were permitted. Also 
in 1979, Atlantic Flyway states were offered three-way season splits in lieu of zoning 
to help address concern about differential migrations of species. The Central Flyway 
was permitted three-way season splits in 1981. Three-way splits have not been offered 
to the Mississippi or Pacific Flyways. 

Since 1971, 28 states in the Atlantic (11), Mississippi (10), and Central (7) Flyways 
have experimented with duck zoning. Of these, 3 have changed to three-way splits. 
Of the remaining 25, zones in 9 states have been declared operational and the rest 
are still considered experimental. Zones in the Pacific Flyway have always been 
considered operational. In 1988 among the 48 contiguous states, 29 used from two 
to five zones each for duck hunting, of which 25 split the season into two segments 
in at least one zone; 7 states split their season into three segments; and 9 split their 
seasons into two segments. 

In 1985 the Service stipulated that existing zones should not be modified and no 
new duck zoning studies should be initiated until the cumulative effect on ducks is 
better understood. In 1986 the option for three-way splits in lieu of zoning was 
limited to those states already zoning. 

The results of zoning studies to date give no clear evidence that zoning increases 
duck harvests. However, interpretation is complicated by factors other than the 
differences in season timing in zoned states. Most experiments coincided with de­
clining duck populations, thus increases in actual harvests would not be expected, 
even with zoning. Other complicating factors were differential changes among breed-
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ing populations furnishing ducks to various harvest areas, a general decline in hunter 
numbers, which confounds comparisons of hunter success, and a lack of data from 
which to determine changes in harvest rates, which would have been more meaningful 
than changes in actual harvest. 

Concluding Remarks 

Special harvest strategies have been a way of life for decades. Especially during 
the last 20 years, their use has proliferated (Figure l) while duck populations have 

declined in recent years with some species achieving record low numbers. Some 
special harvest opportunities have undergone extensive testing and evaluation while 
others have only been superficially studied. Insight into the effects of individual 
regulations on duck harvest patterns has been gained through some of the analyses, 
but it has been difficult to assess the cumulative effects of the combination of special 
regulations on duck harvests and populations in an aggregate sense. For these reasons 

in particular, the Service, in its Final SEIS on Issuance of Annual Regulations 
Permitting the Sport Hunting of Migratory Birds (U.S. Dep. Int. 1988), stated its 
intent to continue to issue annual regulations, but to modify its harvest strategy to 
stabilize framework regulations and control the use of special regulations such as 
bonus bag limits and special seasons. It is hoped that, through this strategy, the 
effects of special regulations, individually and collectively, can be better understood 
before they are implemented. Furthermore, the Service intends to work closely with 
the flyway councils in the coming year to complete a thorough review of all published 
and unpublished data to gain a better understanding of the individual and cumulative, 
direct and indirect, effects of many of the contemporary special regulations. 
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Introduction 

Informed management of any natural animal population requires that the manager 
have specific goals, that he have the capability of taking different kinds of manage­
ment actions that affect the population, and that he have information both on the 
status of the population and on the likely effects of potential management actions. 
For harvested populations, management goals generally involve both population size 
and size of the harvest. Many potential management actions exist for most populations 
and include such things as habitat acquisition and management, and the setting of 
harvest regulations. Historically, hunting regulations have been viewed as being very 
important to the management of North American duck populations (U.S. Fish and 
Wildlife Service 1988, Nichols in press). Information on the status of North American 
duck populations is obtained through several collaborative survey programs involving 
the U.S. Fish and Wildlife Service, the Canadian Wildlife Service, and state and 
provincial conservation departments (Martin et al. 1979, Smith et al. 1989). Thus, 
for North American duck populations we are able to develop management goals, we 
have management actions at our disposal (in this paper we will focus on a particular 
type of management action, the setting of annual hunting regulations), and we have 
surveys providing information on population status each year. The subject of this 
paper is the remaining requirement for informed management, information on the 
effects of management actions. 

Currently, our "knowledge" of the effects of various duck hunting regulations 
comes from a variety of sources including intuition, population modeling, and both 
objective and subjective assessments of the effects of historical changes in regulations. 
As is common in wildlife science, however, much of this "knowledge" cannot be 
viewed as reliable (see discussion by Romesburg 1981). In particular, we cannot 
assess the status of a duck population in the spring of year t, impose a particular set 
of hunting regulations during the subsequent hunting season, and confidently predict 
population status in the spring of year t + 1. A proposed way to obtain reliable 
knowledge about the responses of animal populations to different management actions 
involves the treatment of ongoing management programs as experimentation (e.g., 
see Walters and Hilborn 1978, Romesburg 1981, Macnab 1983, Walters 1986). 

We begin this paper with a brief historical review of duck hunting regulations in 
North America. We then discuss, in general terms, the basis for drawing inferences 
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about effects of management actions on animal populations. This is followed by a 
discussion of what response variables are of most interest with respect to questions 
about hunting regulations and how these variables are estimated. We then selectively 
review past analyses directed at questions about effects of duck hunting regulations 
on these response variables. Finally, we present some suggestions about future efforts 
to draw inferences about effects of duck hunting regulations. 

Duck Hunting Regulations in the United States 

Prior to 1918, regulations governing the hunting of migratory birds in the United 
States existed only at state and local levels. The Migratory Bird Treaty Act of 1918 
established federal authority and responsibility for migratory bird management within 
the United States. From 1918 until the 1930s, annual hunting regulations were simple, 
liberal and uniformly applied throughout the United States. The drought of the 1930s 
led to restrictions, but regulations remained simple and uniform. Large-scale banding 
programs and systematic waterfowl surveys were initiated in the 1930s and 1940s 
in order to provide an information base for management decisions (Anderson and 
Henny 1972, Hawkins et al. 1984, U.S. Fish and Wildlife Service 1988). This new 
information, coupled with increased state involvement and interest in migratory bird 
management decisions, led in 1947 to the division of the United States into four 
flyways for the purpose of setting annual hunting regulations. Since that time, reg­
ulations have become increasingly complex and are now set annually in a process 
permitting substantial state input through the flyway councils. 

The primary data base for retrospective analyses directed at inferences about effects 
of hunting regulations covers the last three decades, and regulations in the United 
States have varied substantially over that period. During most of the 1960s, hunting 
regulations were adjusted annually based on estimated spring and predicted fall 
population sizes. Beliefs about the effects of hunting on duck populations changed 
in the early 1970s, however, and annual regulations during this decade were more 
liberal and exhibited less year-to-year variation than during the 1960s. The Stabilized 
Regulations Program (Brace et al. 1987) was implemented during 1979-84, and bag 
size and season length were held constant at relatively liberal levels during this 
period. Low duck population sizes have prompted more restrictive regulations since 
1984. In any case, all of our analyses and inferences about the effects of hunting 
should be viewed as conditional on this historical pattern of variation in hunting 
regulations. 

Annual duck hunting regulations in the United States can be divided into two 
categories for purposes of discussion, framework regulations and special regulations 
(see U.S. Fish and Wildlife Service 1988 for more detail). Framework regulations 
include season length, daily bag limit and the outside dates for the opening and 
closing of the season. Framework regulations are regarded as the core of annual 
regulations and are the regulations most frequently changed in response to manage­
ment needs. 

Special regulations are developed in response to specific management needs and 
opportunities, and pertain to particular areas, species or situations. Special regulations 
include zoning, split seasons, special seasons, area closures and bonus birds (U.S. 
Fish and Wildlife Service 1988). Special regulations are often implemented on a 
relatively small geographic scale. However, the complexity and number of such 
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regulations have increased the complexity of annual duck hunting regulations in 
recent years. 

The Basis for Inference 

Manipulative Experiments 

One way of learning about ecological and other types of systems that has many 
advantages, and therefore many strong advocates, is through manipulative experi­
ments. Different authors define terms such as "experiment" and "manipulative 
experiment" in different ways, and we refer interested readers to Fisher (1971), Cox 

(1958), Hurlburt (1984) and Skalski and Robson (in review) for relevant discussions. 
Rather than provide still another entry to the existing list of definitions, here we 
simply list key features associated with our idea of what constitutes a manipulative 
experiment. 

As the term implies, in a manipulative experiment the experimenter is able to 

perturb or influence the system under study and to apply different treatments to 
different experimental units. In an experiment on the effects of hunting regulations, 
for example, two very different sets of hunting regulations could be selected for 
application to different areas and their associated populations or subpopulations. The 
basic idea of the manipulative experiment is to estimate the variance among exper­
imental units receiving the same treatments, and to use this as the basis for evaluating 
treatment differences. Replication and randomization are important aspects of the 
assignment of treatments to experimental units. Replication refers to the application 
of a particular treatment to more than one experimental unit and provides the basis 
for estimating the experimental error or error variance (the variance associated with 
all factors except the different treatments being tested). Randomization refers to the 
random assignment of treatments to experimental units. The primary purpose of 
randomization is to insure that experimental units receiving different treatments do 
not differ from each other in any systematic manner other than that associated with 
the treatments. 

Constrained Studies 

In many instances it is not possible to conduct a manipulative experiment, and we 
must choose between either a constrained study or no study at all. Good discussions 
of such constrained studies have been provided by Green (1979) and Skalski and 
Robson (in review). Green (1979) discusses five different kinds of constrained eco­
logical studies, two of which are relevant to investigations of the effects of hunting 
regulations. Green's (1979) "main sequence l" includes at least one "control" area 
(or at least one area per treatment) and requires sampling both before and after 
imposition of the treatment(s). Inferences are then based on the relative change 
between pre- and post-treatment periods on areas exposed to different treatments. 
Green's (1979) "main sequence 2" is restricted to one or more areas that all receive 
the same treatment at a particular time. In this case, inferences must be based on 
differences observed at different times (and thus treatments), and such inferences are 
limited. Skalski and Robson (in review) define assessment studies as those lacking 
true replication of experimental units, impact studies as those in which it is not 
possible to randomize assignment of treatments, and impact assessments as studies 
lacking both randomization and replication. 
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Response Variables: Identification and Estimation 

A response variable is simply a variable that we are interested in and that we 
suspect may be affected by our treatments. All inferences about possible treatment 
effects must involve comparisons of estimates of response variables under different 
treatments. Questions about the effects of harvest regulations can arise from the 
manager's interest in both the harvested population and the hunter. Questions mo­
tivated by an interest in the hunter usually involve the magnitude and distribution of 
the harvest and hunter success (e.g., as measured by harvest per unit effort expended). 
Questions motivated by an interest in the bird population often involve the magnitude 
of both the harvest and harvest rate, and the translation of effects on these quantities 
into effects on survival rate and ultimately population size. Response variables for 
studies involving different hunting regulations thus include the following quantities: 
harvest, harvest per unit effort, harvest rate, survival rate, population size, and rate 
of population change. 

Estimation of quantities associated with duck harvest and population dynamics has 
been reviewed by Martin et al. (1979) and Smith et al. (1989). Estimates of harvest 
and hunter effort are obtained from the U.S. Harvest Survey (Martin and Camey 
1977). This survey has two main components: the Hunter Questionnaire Survey and 
the Parts Collection Survey. The Hunter Questionnaire Survey involves the mailing 
of questionnaires to a sample of hunters after the hunting season each year. The 
returned questionnaires contain information on hunter effort and the number of ducks 
and geese harvested. The Parts Collection Survey involves the mailing of special 
envelopes to a sample of hunters who are asked to mail in duck wings and goose 
tail feathers from harvested birds. Wings and tail feathers from this survey are then 
identified to species, sex, and age by appropriately trained biologists. The resulting 
estimates of the number of ducks harvested (from the Hunter Questionnaire Survey) 
and the proportional composition of this harvest (from the Parts Collection Survey) 
are combined to estimate number of ducks harvested by species, sex and age (Martin 
and Carney 1977). 

Population size of prairie-nesting duck species is estimated in May of each year 
via an extensive aerial survey of breeding ground habitat in the United States and 
Canada. Transects are flown according to a systematic, stratified design, and a double­
sampling approach with a ground count subsample is used to estimate visibility, or 
the proportion of ducks seen from the air (Pospahala et al. 1974, Martin et al. 1979). 
Some of these same transects are flown again in the July Production Survey to obtain 
information on numbers of broods and renesting activity (Henny et al. 1972). In 
addition to breeding ground surveys, a midwinter survey is conducted throughout 
the United States in January and provides, at best, an index to waterfowl abundance 
on the wintering grounds (Martin et al. 1979). However, special winter surveys have 
been designed and have been successful at meeting specific objectives (Haramis et 
al. 1985, Conroy et al. 1988). 

Estimates of annual survival rates and harvest rates of ducks are obtained from 
banding and band recovery data. The U.S. Fish and Wildlife Service, Canadian 
Wildlife Service, and state and provincial conservation departments participate in an 
extensive cooperative banding program for ducks. Most banding is conducted in 
either the preseason (July-September) or winter (January-February) period. For a 
particular banding station (or group of stations combined to form a reference area), 
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an effort is made to band birds of a particular species for a number (hopefully more 
than 4) of consecutive years. Band recoveries of birds shot or found dead during 
subsequent hunting seasons provide the data needed to estimate annual survival rates 
and recovery rates (Brownie et al. 1985). Annual survival rate is defined as the 
probability that a bird alive at the time of banding in one year is alive at the same 
time the following year. Recovery rate is the probability that a banded bird alive at 
the time of banding in one year is shot (or found dead) in the subsequent hunting 
season, retrieved by a hunter and its band reported to the Bird Banding Laboratory. 
Both survival and recovery rates can be estimated using the models of Brownie et 
al. (1985). An alternative estimator for recovery rate is the direct recovery rate, 
computed as (number of birds banded in year i and recovered in the hunting season 
of year i)/(number banded in year i). 

Additional data are needed to estimate two other quantities of interest, harvest rate 
and kill rate. Harvest rate is defined as the probability that a bird alive in the preseason 
banding period is shot and retrieved or found dead by a hunter during the subsequent 
hunting season. Harvest rate is estimated by dividing the recovery rate estimate by 
an estimate of band reporting rate. Reporting rate is generally estimated from special 
reward band studies (Henny and Burnham 1976, Conroy and Blandin 1984). Finally, 
kill rate is defined as the probability that a bird alive in the preseason period of a 
given year is killed by a hunter during the subsequent hunting season. Estimation of 
kill rate requires an estimate of harvest rate and an estimate of unretrieved kill. 
Unretrieved kill is not regularly estimated, but has been estimated via a Hunter 
Performance Survey (Martin and Camey 1977). 

We believe that it is important for the investigator to keep in mind the relationship 
between the selected response variable and the variable of ultimate interest. For 
example, one of the central goals of management is frequently expressed in terms 
of a desired population size or rate of population change. Survival rate is one of the 
determinants of change in population size, and thus is a reasonable choice as a 
response variable. However, it must be remembered that reproductive rate and rates 
of emigration and immigration are also determinants of population change. If an 
investigation provides evidence that certain hunting regulations lead to a decrease in 
annual survival rate, then it does not follow that implementation of these regulations 
will necessarily result in a decline in population size. Reproductive rates and/or rates 
of movement may be sufficiently high to maintain a stationary or even growing 
population even in the face of declines in survival. In some sense the utility of a 
response variable to future management decisions is a function of its relationship to 
the variable of ultimate management interest, with more closely related variables 
being more useful. Population size and rate of change are thus good choices as 
response variables in many situations. 

Previous Studies of Effects of Duck Hunting Regulations 

In this section we will briefly review previous studies of the effects of duck hunting 
regulations on harvest and population status. Our intent here is to focus on the design 
and analyses of these studies and to consider the relative strength of resulting infer­
ences. 
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Bag Limit and Season Length 

Daily bag limit and season length are generally viewed as the duck hunting reg­

ulations likely to have the greatest effect both on duck harvests and duck populations. 
Almost all studies directed at the effects of these two important components of 
regulations have involved post hoc analyses rather than experiments or assessments 
with some a priori design. We organize this review by the three response variables 
commonly used in studies of regulations and their influence. 

Harvest. Some investigators have studied the relationship between duck harvest and 
both daily bag limit and season length. For example, the U.S. Fish and Wildlife 
Service (1988) reviewed previous studies addressing the relationship between mallard 
(Anas platyrhynchos) harvest in the Central Flyway and three "independent" vari­
ables, mallard population size, daily bag limit and average season length. A similar 
multiple regression approach to investigating the relationship between regulation 
components and U.S. mallard harvest was attempted by Martin and Camey (1977). 
As discussed by Martin and Camey (1977) and U.S. Fish and Wildlife Service 
(1988), such analyses do not permit unambiguous inferences because of the covar­
iation among "independent" variables. Over the period for which harvest data are 
available, mallard population size, season length, and daily bag limit have varied 
together. During years when mallard population size estimates have been low, hunting 
regulations (especially bag limit and season length) have been restrictive, whereas 
during years of relatively high population size, regulations have been liberal. Thus, 
although years of high mallard harvest estimates do correspond to years with long 
seasons, large bag limits and high population size, it is simply not possible to 
disentangle the relative influences of these three variables on harvest. 

From an experimental design standpoint, this situation represents one of the worst 
possible scenarios. First, as is common to most of our analyses, the "treatments" 
(differing regulations) are applied to different years rather than different areas within 
years (see later discussion of potential problems with this approach). Second, the 
two treatment variables that we are interested in, bag limit and season length, varied 
together, precluding any possibility of separating their effects on harvest. Third, the 
two treatment variables also covaried with population size, a variable which also 
must be related to the response variable, harvest (Trost et al. 1987). This third 
problem prevents us from making any statements about even the combined effect of 
bag limit and season length on harvest. 

Boyd (1983) conducted simple correlation analyses between U.S. duck harvest 
and daily bag limit and between U.S. duck harvest and season length. Here, the 
other variables thought to influence harvest (population size and the regulation vari­
able not being tested) are not included in the analysis, but their effects still exist and 
make reasonable inference impossible. 

Recent harvest restrictions on American black ducks (Anas rubripes) have included 
a reduction in daily bag to one bird and various reductions in season length differing 
among states. Serie (unpubl. report, 1988) compared harvest estimates for five years 
of restrictive regulations (1983-87) to those for five pre-restriction years (1977-81). 
In a similar evaluation, Caswell et al. (1985) compared mallard harvest estimates 
for a period of restrictive bag limit and season length in Manitoba (1973-78) with 
estimates for periods of more liberal regulations before (1969-72) and after (1979-
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83) the restrictions. Although these analyses did not suffer from year-to-year variation
in hunting regulations keyed to variation in population size estimates, population
size did show some variation in both cases and may have influenced observed changes
in harvest. However, harvest was not the only response variable investigated by
either Serie (unpubl. report, 1988) or Caswell et al. (1985), and other analyses
produced less ambiguous inferences.

Recovery and harvest rates. We believe that band recovery rates and harvest rates 
are more logical response variables for investigating effects of hunting regulations 
than harvest. Number of birds harvested depends on population size, and any given 
set of hunting regulations is expected to result in a larger harvest when population 
size is high than when it is low (Trost et al. 1987). Harvest rate is the variable that 
we would like to influence with hunting regulations. In most cases, we must use 
band recovery rate estimates (from preseason banded samples) to index harvest rate. 
The important assumption underlying the use of recovery rates in analyses directed 
at effects of hunting regulations is that band reporting rates are approximately constant 
over time (see Conroy and Blandin 1984) and especially that they do not vary with 
hunting regulations. 

The historical covariation between bag limit and season length has led to the 
recognition by many investigators that effects of these two components of regulations 
cannot be separated in analyses of historical data. This recognition has caused some 
investigators to categorize years with extreme regulations as either restrictive or 
liberal, and to test for differences in response variables associated with these two 
sets of years. This approach has been used to investigate the relationship between 
regulations and harvest rates (indexed by recovery rates) for continental mallards 
(Martin et al. 1979, Rogers et al. 1979), canvasbacks (Aythya valisineria, Geis and 
Crissey 1969), and black ducks (Krementz et al. 1988). All of these analyses produced 
evidence of higher recovery rates during years with liberal bag limits and season 
lengths and lower recovery rates during years with restrictive regulations. 

Two recent investigations have focused on specific attempts to restrict hunting 
pressure through U.S. hunting regulations. Serie (unpubl. report, 1988) compared 
recovery rates of black ducks before and after recent restrictions, and Trost (unpubl. 
report, 1988) provided a similar analysis for mallards. Caswell et al. (1985) used a 
similar approach to evaluate the effects of restrictive Manitoba regulations on mal­
lards. Evidence of lower recovery rates during the years of restrictive regulations 
was found in all three cases. 

In both types of analysis, those focusing on specific restrictions and those inves­
tigating effects of historical variation in hunting regulations over a long period of 
time, the different treatments (regulation types) were applied to different years (as 
in Green's 1979 main sequence 2). There were no cases of different treatments being 
applied to different areas ( and subpopulations) in the same year. Certainly, factors 
other than hunting regulations influence harvest and recovery rates to some degree. 
If these factors exhibit year-to-year variation (and most probably do), then our tests 
of recovery rates in years of differing regulations may be influenced by these factors. 
If years of differing regulations were selected randomly or were interspersed by an 
appropriate a priori design, then it would be very unlikely that factors other than 
regulations would produce low recovery rates during years of restrictive regulations 
and high recovery rates during years of liberal regulations, by chance alone. However, 
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as described above, most historical regulation changes have been triggered by per­
ceived changes in population status, increasing the likelihood of systematic differ­
ences in confounding factors among years of different regulations. 

Regarding the continental analyses of Martin et al. (1979), Rogers et al. (1979) 
and Krementz et al. (1988), population size was generally higher in years of liberal 
regulations than during years of restrictive regulations. However, the limited evidence 
for a relationship between population size and harvest rate indicates that harvest rate 
may decrease when population size is large (Trost et al. 1987), making the citeq 
regulations tests conservative. The analyses investigating anticipated reductions in 
harvest rates accompanying recent periods of restrictive regulations for black ducks 
(Serie, unpubl. report, 1988) and mallards (Trost, unpubl. report, 1988) did not 
suffer from major year-to-year changes in population size. However, the initial 
decisions to implement periods of restrictive regulations were certainly based on low 
population sizes, although this association between restrictions and low populations 
again results in conservative tests. In most of the above studies, it was not possible 
to disentangle year effects from treatment effects because the treatment applications 
were essentially continent-wide. Only the Manitoba mallard study of Caswell et al. 
(1985) was not constrained in this way. We believe that the inferences from that 
study could be strengthened by conducting similar comparisons of mallard recovery 
rates for neighboring banded samples (e.g., in southern Saskatchewan, Minnesota, 
and North Dakota) over the same time periods. Such an analysis could still be done 
and would represent an example of Green's (1979) "main sequence I." 

Another potential problem in all of the studies using recovery rates to investigate 
effects of hunting regulation on harvest rates is the possible association between band 
reporting rates and regulations. For example, it may be that hunters are less likely 
to report bands during years of restrictive hunting regulations. However, we have 
no evidence at this time suggesting that this might be true. One way to test this 
hypothesis would involve use of reward bands during years of very different hunting 
regulations. 

In summary, most previous investigations of the effects of regulations on harvest 
rates have not involved the favored "main sequence l" design of Green (1979). 
Even more important, treatments have not been assigned randomly to years. Instead, 
regulation changes have been associated with changes in population size. However, 
the nature of the relationship (if any) between population size and harvest rate (lower 
harvest rate at high population size) is such that it could not have produced the 
observed pattern of high recovery rates during years of liberal regulations and low 
recovery rates when regulations have been restrictive. Therefore, we believe that this 
pattern is indicative of an effect of hunting regulations on harvest rate. It is also 
possible that the observed changes in recovery rates have been caused by changes 
in band reporting rate, rather than in harvest rates. We currently believe that the 
observed changes in recovery rates in response to regulations changes are too large 
and consistent to have been caused by changes in reporting rate, but we cannot rule 
out this possibility. 

Survival Rate. The relationship between annual survival rate and both season length 
and bag limit has been explored directly and indirectly. The direct approach is similar 
to that used to study regulations and recovery rates, and has involved comparisons 
of estimated survival rates during years of dissimilar regulations. The indirect ap-
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proach involves investigations of the relationship between survival rates and both 
recovery rates and harvest rates. This relationship is interesting in its own right and 
is relevant to questions about effects of regulations because of the relationship between 
regulations and both recovery and harvest rates (evidence cited above). 

Several studies of the effects of bag limit and season length on annual survival 

rate have proceeded as with the recovery rate studies cited above. An historical data 
set is examined, and years are classified as having liberal or restrictive hunting 
regulations. Average survival rates are then estimated (Brownie et al. 1985) for each 
set of years and compared. Anderson and Burnham (1976) and Rogers et al. (1979) 

conducted such analyses using historical data from mallards banded throughout North 
America, and Krementz et al. (1988) used a similar approach with historical black 

duck data. Neither Anderson and Burnham (1976) nor Rogers et al. (1979) found 
evidence of lower mallard survival rates during years of liberal regulations. Krementz 
et al. (1988) did find evidence of lower survival rates in liberal years. However, 
liberal regulations for black ducks occurred in the 1950s, whereas restrictive regu­
lations have occurred after that time. Thus, the black duck tests involve different 
decades, and it is very possible that factors affecting survival other than hunting 
regulations also differed between the tested periods. Nichols and Haramis (1980) 
used this approach with canvasbacks, but their analyses were based on small samples 

and resulting tests lacked power. 
In addition to the above analyses in which years of differing regulations were 

selected from historical data, there have been studies of specific changes in regu­
lations. Trost (unpubl. report, 1988) compared survival rates of mallards for periods 
before and after recent regulation restrictions. He found no differences, but his post­
restriction period involved only two years and his tests were likely not as powerful 

as we would like. Caswell et al. (1985) compared mallard survival rates during the 
1973-78 period of restrictive mallard regulations in Manitoba with those from periods 
before (1969-72) and after (1979-83), and found evidence (P<0.01) that survival 
rates of adult mallards were higher during the period of restrictive regulations. 

The alternative approach involves studying the relationship between survival rates 
and recovery or harvest rates (rather than regulations), and has been used by a number 
of investigators. Analyses using this approach with continental banding and recovery 
data for mallards have been presented by Anderson and Burnham (1976), Rogers et 
al. (1979), Nichols and Hines (1983), Burnham and Anderson (1984), Burnham et 
al. ( 1984), and Trost ( 1987). These analyses have provided little evidence of a 
relationship between survival rates and recovery or harvest rates. Similar analyses 
for black ducks (Blandin 1982, Krementz et al. 1988), wood ducks (Aix sponsa, 
Trost in press), and ring- necked ducks (Aythya collaris, Conroy and Eberhardt 1983) 
have generally had poorer data bases than those available for mallards. However, 
the analyses of Krementz et al. (1988) and Trost (in press) did provide some evidence 
of an inverse relationship between survival and harvest rates for black ducks and 
wood ducks, respectively. 

The investigations involving hunting regulations and survival rates generally ex­
perienced the same kinds of problems as those involving regulations and harvest ( or 
recovery) rates. In most cases, different regulations were applied to different years 
and no geographic control was possible. In such cases it is always possible that 
factors not related to regulations, but still capable of influencing survival rates, vary 
from year to year in a manner that would obscure the true relationship between 
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regulations and survival. The historical relationship between regulations and popu­
lation size is especially bothersome in this regard, as it has been hypothesized that 
population size during some periods of the year may influence survival at such times. 
In this respect, the analyses involving specific changes in regulations for several­
year periods (Caswell et al. 1985, Trost unpubl. report, 1988) are preferable to those 
involving selection of years from periods of year-to-year variation in both population 
size and regulations. In the studies involving continental banding data and regulations, 
there is little opportunity (using historical data) to make use of geographic controls. 
However, the study by Caswell et al. (1985) on Manitoba mallards could have used 
data from nearby areas as controls, and we believe that this would have led to stronger 
inferences. 

As noted, nearly all of these studies followed Green's (1979) "main sequence 2" 
with different treatments being applied to different years. Trost ( l 987) used this 
approach, but also tried an alternative in which treatments could be thought of as 
having been applied to different areas. He estimated average harvest rates (assumed 
to be influenced by regulations) for mallards banded in different areas of North 
America over the period 1975-85. He found that average survival estimates for the 
same period were negatively correlate,d with harvest rates across areas for males and 
young females. Year-to-year variation is of little consequence in this analysis, as all 
areas were examined over the same time period. Instead, we now have to worry 
about factors other than harvest rate that might influence survival and that might 
vary from one part of North America to another in a way that might obscure the true 
relationship between harvest and survival rates. So in the analyses most commonly 
used, treatment effects are confounded with year effects, whereas in the analysis of 
Trost ( l  987) treatment effects are confounded with area effects. 

A final point regarding these analyses of covariation between harvest rates and 
survival rates involves the magnitude of the effect to be detected. When we are 
estimating some response variable (e.g., harvest rate, survival rate) during periods 
characterized by two different levels of regulations (e.g., liberal and restrictive), we 
expect to have a better chance of detecting a difference when the regulations them­
selves are very different. Small changes in regulations are expected to lead to small 
changes in response variables, and small changes are more difficult to detect than 
large ones. When we are dealing with changes in hunting regulations, we cannot 
usually specify an expected change in response variables with any certainty. However, 
if we specify a certain change in harvest rate, then we can predict the corresponding 
change in survival rate, at least under the extreme hypotheses of total additivity 
(Anderson and Burnham 1976). The degree of variation in regulations or harvest 
rates is a very important determinant of the power of analyses of historical data. 
Burnham and Anderson (1984) noted that estimated variation in mallard recovery 
rates was much greater in the 1960s than during the 1970s, and that the additional 
banding data of the 1970s were thus of limited value in addressing questions about 
effects of hunting on survival. 

Point System 

Conventional daily bag limits specify the number of birds of a particular species 
or other group that may be taken by a hunter in one day. The point system is an 
alternative approach in which ducks are assigned point values usually ranging from 
10-100. The daily bag limit is reached when the sum of the point values of harvested
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ducks first equals or exceeds lOO (i.e., when the point value of the last duck taken 
causes the sum to equal or exceed lOO). Under the point system, abundant birds are 
assigned low point values and species requiring protection are assigned high values. 
In this manner, the point system is thought to be useful in directing harvest pressure 
toward particular groups of ducks (e.g., species, sexes) and away from others. 

The point system was tested in specific locations during l 968-69, tested in a 
number of states in 1970, and used operationally in 22 states in 1987 (U.S. Fish and 
Wildlife Service 1988). Investigators have addressed several different questions about 
the performance of the point system relative to conventional bag limits, including 
violation rates, hunter opinions, and relative harvest of different groups of ducks. 
Here, we review studies directed at the question of whether the point system provides 
an effective means of increasing the harvest of one group of ducks relative to another. 

An intensive field investigation of the point system and two other types of regu­
lations (a straight two-bird limit without regard to species; daily bag limit of four 
ducks, not to include more than one mallard, one black duck, two wood ducks, or 
one canvasback or redhead, Aythya americana) was conducted at the Shiwassee River 
State Game Arca, Michigan (Mikula et al. 1972). One of these three regulation types 
was randomly assigned to each of 70 half-day hunting periods during the 1969 season. 
Hunter performance observations and bag checks were used to provide data on relative 
harvest of different categories of ducks. Results provided evidence of lower harvest 
rates for high-point ducks under the point system. In particular, the ratio of drake 
(20 points) to hen (60 points) mallards was much higher under the point system. 
The restriction of this study to a single year and area certainly restricts generalization 
of the results of this study. However, the randomized application of the three reg­
ulation types to the half-day hunting periods make the resulting inferences very 
convincing for this specific field situation. 

Tests in the San Luis Valley, Colorado, involved application of conventional duck 
hunting regulations during the hunting seasons of 1963-67 and the point system 
during the seasons of 1968-71 (Hopper et al. 1975). Although mallard point values 
varied over the point system years, drakes were always given a lower point value 
(10-20 points) than hens (40-100 points). Data from a special wing-collection survey 
provided evidence of a higher proportion of drakes among harvested mallards during 
the point system years. The relative recovery rates (recovery rate for males divided 
by that for females) for mallards banded preseason and recovered in the San Luis 
Valley were also higher during the point system years. From a design standpoint, 
perhaps the major shortcoming of this study was the application of different treatments 
(regulation types) to sets of consecutive years. It is always possible that something 
other than regulation changes caused the tendency for a greater relative harvest of 
drake mallards during the latter period of the study. Because this study was conducted 
on a restricted area, it likely would have been possible to include neighboring areas 
in the design. Even a post hoc analysis using data from nearby locations with 
conventional regulations in place during 1968-71 would strengthen inferences from 
this study. 

Large-scale investigations including a number of states, rather than local study 
areas, were conducted by Geis and Crissey (1973) and Rexstad and Anderson (1988). 
Geis and Crissey (1973) used data from the mail questionnaire, parts collection and 
special hunter performance surveys for 12 states implementing the point system in 
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1970. Harvest estimates from 1966-70 were used to test whether composition of the 
duck harvest was shifted away from high-point birds during 1970. States were treated 
as replicates, and it was concluded that harvest of 90-point birds was consistently 
reduced in 1970 relative to the two previous years (Geis and Crissey 1973). Neigh­
boring states using conventional bag limits in 1970 were not used in this analysis of 
harvest composition. The ratio of drakes to hens among adult mallards in the harvest 
was higher in 1970 than during the previous four years in most of the 10 point system 
states in the Central and Mississippi flyways but not in 14 states from the same tw6 
flyways employing conventional bag limits (Geis and Crissey 1973). Data from the 
hunter performance surveys yielded a statistic, ducks downed per opportunity, that 
was higher for 10-20 point ducks than for 90-point birds during 1970, but not during 
previous seasons. Although no statistical tests were used with these data, Geis and 
Crissey (1973) concluded that hunters selected the low-point birds in 1970. All of 
the above analyses included geographic or spatial replication as states were treated 
as replicates. However, in all analyses except that dealing with adult mallard sex 
ratios, treatments were applied to years so that the test statistic (in cases where one 
was computed) was based on differences between sets of years (with only one year 
of point system regulations). The analysis dealing with sex ratios of adult mallards 
was much more convincing than the others because it included a comparison of sex 
ratios in the harvest not only between years within point system states, but also 
between point system and neighboring conventional bag states during a particular 
year. This same kind of approach would have strengthened other inferences in the 
report. 

Rexstad and Anderson (1988) based their analysis of the point system on band 
recovery rates from mallards banded preseason in areas contributing birds to harvests 
of point system states. Mean recovery rate estimates were compared for 10-15 years 
before and after implementation of the point system. There was little evidence of 
changes in recovery rates between the two periods for either males or females. 
However, there was evidence that the difference between male and female recovery 
rates increased between the two periods. Rexstad and Anderson (l 988) noted that 
this increase cannot necessarily be attributed to the point system because of the lack 
of a true control group. Once again, the different treatments were applied to different 
years, with no information on different treatments applied to different areas within 
the same year(s). 

In summary, the four reviewed studies of the point system represent several dif­
ferent design and testing approaches. The Mikula et al. (l 972) study was convincing 
because treatments were randomly allocated to 70 experimental units (half-days of 
hunting). It is not possible to generalize these results, however, because they were 
obtained on only one specific area. The study of Hopper et al. (l 975) was also 
restricted to one area. Treatments were associated with particular years, and all 
inferences were based on between-year differences (Hopper et al. 1975). Information 
on the selected response variables from neighboring areas would have greatly strength­
ened inferences from this study. The large-scale investigations by Geis and Crissey 
( 1973) and Rexstad and Anderson ( 1988) also suffered from the confounding of year 
and treatment effects. Geis and Crissey ( 1973) did present data from both conventional 
bag limit and point system states for one of their analyses, substantially strengthening 
the resulting inference. 
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Shooting Hours 

Shooting hours are the times of the day when waterfowl harvest is permitted. 
Although they are generally considered in conjunction with framework regulations, 
they are seldom changed and generally are not used as a means of managing harvest, 
at least at the federal level. Reynolds et al. (in review) conducted a special hunter 
performance survey designed to estimate the proportion of both protected and legal 
species harvested in the morning twilight period. However, this investigation was 
descriptive in nature and did not involve a test of different shooting hours. 

Minnesota experimented with afternoon closure of waterfowl hunting as a means 

of reducing waterfowl harvest (Kirby et al. 1976). Kirby et al. (1983) investigated 
effects of these regulations on mallard harvest and survival rates by comparing average 
recovery and survival rate estimates for mallards banded preseason in Minnesota 
during years of sunset (1964-72) and afternoon (1973-79) closure. Recovery rates, 
estimated using all recoveries and using only Minnesota recoveries, were significantly 
lower during the years of afternoon closure. No evidence of differences in survival 
rate was found between the two periods, but power of the tests was very low, so 
results were inconclusive (Kirby et al. 1983). Inferences from this study were again 
limited by the application of different treatments to different years and the absence 
of control areas. Data from neighboring states are likely available and could be used 
to strengthen inferences from this study. 

Zoning 

Zoning refers to the delineation of two or more areas within a state that may have 
independent waterfowl seasons. There have been several attempts to evaluate effects 

of zoning on harvest, harvest rate and survival rate. Despite the fact that the estab­
lishment of new zones must be accompanied by an evaluation of potential effects 
(U.S. Fish and Wildlife Service 1988), there have been few published accounts of 
these studies. 

The High Plains Mallard Management Unit in the Central Flyway is a large-scale 
example of zoning. After experimental liberalizations in 1969, a 90-day season was 
granted to states in this zone in 1970, with the intention that the extended late season 
would concentrate hunting pressure on drake mallards (U.S. Fish and Wildlife Service 
1988). Hyland and Gabig ( 1980) tested for changes in survival rates of winter-banded 
mallards between years before (1963-68) and after (1971-75; 1969-70 were regarded 
as transition years) implementation of High Plains regulations. They found no evi­
dence of such changes for males, but evidence (which they regarded as weak; P = 0.06) 
of lower female survival rates after implementation of High Plains regulations. Hyland 
and Gabig ( 1980) noted that although they did not reject the null hypothesis of no 
difference between periods for females, point estimates were lower in the post-High 
Plains period. They recommended that "new estimates should be made as soon as 
more current data became available" (Hyland and Gabig 1980:13). 

Recently, Nichols et al. (unpubl. report, 1989) were asked to reexamine possible 
effects of the High Plains regulations using more recent data. The first part of their 
analysis included a comparison of survival rate estimates before and after High Plains 
regulations. They found strong evidence (P<0.05) of lower survival rates for females 
during the years of High Plains regulations and weak evidence (P=0.09 for a sum­
mary test statistic) for males. However, they noted that their evidence of changes 
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over time did not necessarily mean that these changes were caused by the change in 
regulations. They stated that they intend to examine Mississippi Flyway .data from 
the same time periods as a partial geographic control in order to obtain stronger 
inferences. 

In 1975, Louisiana was divided into an eastern zone with Mississippi Flyway 
affinities and a western zone with many birds being derived from the Central Flyway. 
The eastern zone retained Mississippi Flyway regulations, whereas the western zone 
was permitted five additional days early in the hunting season. Evaluation of this 
zoning included efforts to provide descriptive information about the proportions of 
the harvest and wintering populations of each zone associated with the two flyways. 
However, the evaluation also included the comparison of estimates of harvest and 
hunter effort for the period before (1970-74) and after (1975-81) zoning (U.S. Fish 
and Wildlife Service and Louisiana Department of Wildlife and Fisheries 1983). 
Estimated harvest of mallards, wood ducks and total ducks increased substantially 
in Louisiana after zoning. Increases were also observed in other Mississippi Flyway 
states, but the estimated magnitudes were much smaller than in Louisiana. Estimated 
hunter-days increased in Louisiana, but decreased in the remainder of the Mississippi 
and Central flyways. The availability of estimates of both response variables before 
and after zoning both in Louisiana and in neighboring states should be sufficient to 
permit a good analysis of the effects of zoning. However, the report presented only 
point estimates and no overall statistical analysis. 

The establishment of most state zones has not attracted as much attention as the 
High Plains and Louisiana zones. Blandin (1978) discussed evaluation efforts for 
zones in Massachusetts and New York. Massachusetts opted for a coastal and an 
inland zone, and Blandin ( 1978) compared harvest estimates for periods before ( 1966, 
1968-69) and after (1971-73) zoning. Point estimates of harvest were smaller after 
zoning for three of four species. Comparable data from neighboring states would 
have been useful in efforts to decide whether these apparent differences were asociated 
with the zoning. In a preliminary evaluation, Blandin ( 1978) reported point estimates 
of duck harvest and harvest per hunter in New York during 1976 (when New York's 
Upstate Zone was divided into three experimental zones) and during the previous 
five years, 1975-75. Point estimates of both response variables were larger in 1976, 
but point estimates of these quantities were also larger for neighboring states. Again, 
no statistical analysis was used to evaluate results. 

In a later report, Blandin (1981) compared point estimates of harvest in states that 
were and were not zoned and found that harvests of zoned states had tended to decline 
more rapidly than those of other states. Initially, it may appear that these data on 
harvest before and after zoning in states that did and did not choose to zone should 
be amenable to formal analysis efforts directed at generalized effects of zoning. 
However, it must be remembered that zoning is not a standardized treatment. Zones 
are tailored to specific objectives for specific states. Therefore, it would not be 
appropriate to treat states choosing to zone as replicates to which a single treatment 
was applied. 

The efforts to evaluate the High Plains zone relied heavily on banding data and 
resulting survival rate estimates. The Louisiana zoning report included survival rate 
estimates for years after zoning was initiated but included no before versus after 
zoning survival comparisons. Most of the evaluation efforts directed at zones (Lou­
isiana, Massachusetts, New York) have involved simple comparison of point esti-

Duck Management Strategies + 579



mates based on the harvest survey. Before and after estimates of harvest and related 
quantities are frequently available both for the zoned states and neighboring states 
that do not zone. It would seem that reasonable analyses directed at the effects of 
zoning could be conducted with such data, although it is possible that the imprecision 
of state harvest estimates (see Couling et al. 1982, Geissler 1989) would result in 

tests of very low power. In such cases it may be more reasonable for individual 
states proposing zones to develop their own special harvest surveys for the period 
of evaluation. 

Special Seasons 

Special seasons have been used frequently to provide additional waterfowl hunting 
opportunity. Estimates of various quantities estimated from harvest survey and parts 
collection survey data during special teal and scaup seasons have been presented in 
a descriptive manner by Martinson et al. (1966) and Blandin (1981). There have 
been several recent attempts to investigate effects of special seasons on target and 
non-target duck populations, and we will discuss these below. 

In 1979, Iowa was permitted to take five days of its regular season in late Sep­
tember, before the regular season framework opening. The season was intended to 
provide additional harvest of blue-winged teal (Anas discors), but there was concern 
for possible effects on locally-reared wood ducks and mallards. Hansen and Kienzler 
(unpubl. report, 1986) investigated effects of this early season on harvest of blue­
winged teal and on harvest and survival rates of wood ducks. Analyses of state bag 
check data and U.S. Fish and Wildlife Service harvest estimates for the pre-exper­
imental (1972-78) and experimental ( 1979-84) periods provided evidence of an 
increase in the proportion of blue-winged teal in the harvest, especially during the 
f ·st part of Iowa's split season. 

Hansen and Keinzler ( unpubl. report, 1986) also estimated survival and recovery 

rates of wood ducks banded preseason in Iowa, Illinois and Wisconsin using the 
models of Brownie et al. (1985). Recovery rates were significantly (P<0.10) higher 
during the experimental years for three of the four age-sex classes of wood ducks 
banded in Iowa. Point estimates of recovery rate for wood ducks banded in northern 
Illinois and southern Wisconsin also tended to be higher during the 1979-83 period, 
but only in one case was the difference significant (Hansen and Kienzler unpubl. 
report, 1986). There was weak evidence (P = 0 .10) of lower survival rates for young 
male and female wood ducks banded in Iowa during the experimental period. How­
ever, point estimates of survival rate for Illinois and Wisconsin wood ducks also 

tended to be lower in the 1979-83 period. The report by Hansen and Kienzler (unpubl. 
report, 1986) illustrates the importance of geographic controls. In the absence of 
recovery and survival rate estimates from wood ducks banded in Illinois and Wis­

consin, we would likely have tended to interpret the higher recovery rates and lower 
survival rates of Iowa wood ducks during the experimental period as effects of the 
September season. However, the similar trends in survival and recovery rates of 
Illinois and Wisconsin birds cast doubt on this interpretation and point toward the 
hypothesis that some other factor might be responsible for regional changes in wood 
duck survival and recovery rates. 

Kentucky and Tennessee initiated five-day September waterfowl seasons in 1981. 
These seasons were intended to increase harvest of migrant teal and resident wood 
ducks. Sauer et al. (in press) investigated possible effects of these seasons on wood 
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duck survival and harvest rates. They compared average survival and recovery rate 
estimates (Brownie et al. 1985) for the periods before (1967-80) and after (1981-
86) the initiation of the September seasons. Both male and female wood ducks
banded in Tennessee showed significant (P<0.05) increases in recovery rates and
decreases in survival rates in the experimental years. Banding and recovery data
were sufficient to estimate recovery and survival rates for only one pre-experimental
year (1980) for Kentucky wood ducks, so resulting tests had low power. Although
point estimates for Kentucky wood ducks changed in the same direction as for
Tennessee birds, the only significant changes involved increased recovery rates for
males. The analysis of Sauer et al. (in press) thus provided some evidence of increased
harvest rates and decreased survival rates for Tennessee wood ducks in the years of
the experimental September season. Once again, however, inferences would have
been stronger if comparable data had been available for neighboring southern states
without the special season.

States in the southern portion of the Atlantic Flyway were offered an early wood 
duck season option beginning in 1977. Details of this option and of the participation 
by different states are presented by Johnson et al. ( 1986). The option was designed 
to permit additional harvest of southern wood ducks before the arrival of northern 
migrants. Concern for possible effects of this regulatory change on nontarget northern 
populations led to an analysis of harvest survey and banding and recovery data for 
Atlantic Flyway wood ducks by Johnson et al. (1986). They compared response 
variables for two periods, before (1970-76) and after (1977-83) implementation of 
the liberalized regulations. Treating years as replicates, they found that wood duck 
harvest and harvest per hunter-day were significantly higher after liberalization. They 
also found evidence of increased recovery rates among young male wood ducks from 
southeastern states, but not for other groups or areas. They found no evidence of 
lower survival rates in the years of liberal regulations, but reported that power of 
these tests was not good in some cases (Johnson et al. 1986). The preference of 
harvest rate or recovery rate to absolute harvest as a response variable is illustrated 
by this study. If recovery rate had not been examined, then the increase in harvest 
during the years of liberal regulations might have been attributed to the change in 
regulations. However, the absence of a corresponding change in recovery rate led 
to the alternative explanation that the increased harvest could likely be attributed to 
increases in wood duck numbers. 

Considerations for Future Studies 

Here we discuss a variety of considerations relevant to the conduct of future studies 
on the effects of hunting regulations. We must preface this discussion with two 
important points. First, our recommendations are tempered by a knowledge of some 
of the constraints associated with large-scale waterfowl studies. Some of our rec­
ommendations definitely involve "suboptimal" designs. When faced with the ques­
tion of whether to attempt a constrained investigation or to not conduct any study at 
all, we frequently opt for the constrained study, although we realize that many people 
might disagree with this approach. We believe that weak inferences are sometimes 
better than no inference at all, but recognize that many statisticians likely do not 
share this point of view. Our second point is that our discussion will not be at all 
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comprehensive. Books dealing with experimental design have been written by both 
statisticians and biometricians, and it is not our intent to review all relevant topics. 
Instead, we have selected a few topics that seem especially relevant based on our 
review of previous investigations involving duck hunting regulations. 

General Design 

Testing effects of management actions such as hunting regulations on duck pop­
ulations can be very difficult. In order to illustrate these difficulties, we begin by 
considering how we might go about testing effects of hunting regulations on a resident 
small game species. Assume that we are interested in hunting regulations for fox 
squirrels (Sciurus niger) on wildlife management areas throughout a particular state. 
In particular, assume that we have a daily bag limit of 5 squirrels and that we are 
interested in the effects on annual survival rates of squirrels of doubling this limit 
to 10 squirrels. Assume that we have a large number of management areas in our 
state and that we are interested in applying results of any experiment to all such 
areas. In this situation, we could use a completely randomized design, randomly 
selecting from all areas within the state several management areas for application of 
each type of regulation (e.g., say 5 areas with limits of 5 squirrels and 5 areas with 
limits of 10 squirrels). We would apply our treatments (experimental regulations) in 
one particular year and estimate annual survival rates of squirrels on each of the 10 
areas (e.g., via radio-telemetry or capture-recapture). We would then choose a simple 
test statistic (e.g., a t  test on log-transformed survival estimates) to test for a possible 
difference in mean annual survival between areas receiving the different treatments. 
The random selection of areas receiving the different treatments from all management 
areas in the state protects against systematic differences between areas receiving the 
different treatments and also provides us with some confidence that our results are 
applicable to areas throughout the state. 

When we try to apply such an approach to studies of the effects of hunting 
regulations on duck populations, we encounter several problems. In this section, we 
discuss these problems and possible alternative designs for two different classes of 
studies on duck populations: large-scale regional and continental investigations and 
small-scale state and local investigations. 

Regional and Continental Investigations. Assume that we are interested in investi­
gating the effects of some component of framework regulations (e.g., bag limit) on 
a continentally distributed duck population. It would be natural to try to simply 
extend the above example to a larger spatial scale. However, we immediately en­
counter problems with such an extension because ducks do not form discrete pop­
ulations confined to specific areas. For example, mallards from breeding areas in 
prairie Canada are influenced not only by hunting regulations in prairie Canada but 
also by regulations in each of a number of states along their migration routes and in 
wintering areas. Thus, any investigative manipulation of hunting regulations at the 
regional or continental level would require substantial cooperation among a number 
of political units (states, provinces and countries). In our squirrel example, it would 
likely be possible to select management areas for imposition of differing regulations 
without too much dissatisfaction among state hunters. However, if we wanted to 
implement a similar design in which some states were assigned half the daily bag 
limit of others, then we might expect a high degree of dissatisfaction. 
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In addition, although central tendencies for migration routes and wintering areas 
can be identified, there is generally considerable dispersion in these routes. This 
dispersion makes it very difficult to identify reasonably discrete populations of ducks 
for use as experimental units in regional or continental investigations. For example, 
mallards breeding in southwestern Manitoba show detectable differences in band 
recovery distribution patterns (and thus in migration and wintering areas) from mal­
lards banded in southeastern Saskatchewan. Birds from these two areas also appear 
to exhibit some differences in annual survival and recovery rates (Caswell et al. 
1987). Thus, if we were conducting a large-scale study of hunting regulations, it 
would be natural to want to treat these different breeding areas (and their corre­
sponding mallard populations) as different experimental units. However, despite these 
differences, mallards from these two areas exhibit substantial overlap in migration 
and wintering distributions. This overlap makes it impossible to assign different 
hunting regulation treatments to mallards from these two areas. As a possible alter­
native, we could consider the use of larger, more heterogeneous areas, such as 
flyways, as experimental units. However, there is certainly substantial movement of 
ducks across flyway boundaries, and, in addition, this approach would leave us with 
only four experimental units. 

These problems lead us to conclude that testing effects of duck hunting regulations 
at the regional or continental scale will usually have to involve application of different 
treatments to different years rather than to different areas or subpopulations of ducks 
(Green's [1979] main sequence 2). Subpopulations of ducks (e.g., based on reference 
areas such as those of Anderson [1975] for mallards) would still be treated as 
replicates, but all subpopulations would receive the same type of regulations (e.g., 
restrictive versus liberal) within a given year. Consideration must then be given to 
the allocation of treatments to years. We know that factors other than regulations 
that potentially affect survival and harvest rates are likely to exhibit some variation 
from year to year. The most important consideration in allocating treatments to years 
is to avoid possible systematic differences in these factors between sets of years to 
which different regulations are applied. The association of regulation type and mallard 
population size during the 1960s provides a good example of the kind of situation 
we must try to avoid. Probably the best way to avoid such systematic differences is 

to allocate different treatments to years randomly. 
Technical considerations about parameter estimation may sometimes cause mod­

ification of this recommendation. For example, survival estimates based on band­
recovery models (Brownie et al. 1985) frequently exhibit non-negligible sampling 
covariances between adjacent years, t and t + 1. Although these covariances are 
explicitly included in test statistics (Brownie et al. 1985), they decrease the power 
of our tests. If these sampling covariances were the only consideration involved in 
allocating treatments to years, then we would probably divide our experimental period 
in half and apply one set of regulations to the first group of years and the other set 
of regulations to the remaining years, leaving only a single sampling covariance 
between the different treatments. However, this might increase the chances of sys­
tematic differences between years in factors other than our treatments. In some cases 
it may be reasonable to consider compromise approaches in which different treatments 
are allocated to small groups of years, e.g., two- or three-year periods. Harvest and 
recovery rate estimates typically do not have these sampling covariances between 
years, so the above considerations are not relevant to studies in which they are the 
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response variables of interest. Another technical consideration involves the fact that 
very restrictive hunting regulations are likely to provide very few band recoveries 
in the years to which they apply. This presents a potential problem, because band 
recoveries provide the basis for estimating harvest and survival rates. However, it 
is possible to develop designs that do permit estimation of survival rates even in the 

absence of band recoveries from some years (Anderson et al. 1987). 

State and Local Investigations. In state and local investigations, we are generally 

interested in the effects of some special regulation (zoning, a special season, etc.). 
Response variables pertaining both to hunter success (local harvest, harvest per hunter 

day) and to the harvested population (survival rate, harvest rate) are often of interest. 
In this case, the treatment (special regulation) is developed by the state or local area, 

so there is clearly no random allocation of treatments to areas, again precluding a 
true manipulative experiment. However, in many cases it may be possible to treat 
neighboring states as "controls," permitting application of Green's (1979) main 
sequence 1. As described earlier, this design requires estimates of the response 

variable of interest in years prior to and following application of the special regulation 

both in the state implementing the regulation and in neighboring states. We then 
estimate the difference in the response variable (e.g., average harvest) between 
"before-regulation" and "after- regulation" years both in the state of interest and 

the selected neighboring states. The test statistic is then based on a comparison of 
these estimated differences between the initiating state and its neighbors. If it is not 
possible to obtain any needed cooperation from neighboring states, then it may be 

necessary to follow Green's (1979) main sequence 2. In this case, only estimates of 
the response variable within the state of interest would be used, and inferences would 
be based on differences among years characterized by different regulations. 

Sample Size 

Sample size is an extremely important topic to consider when planning an inves­
tigation. Response variables in studies of duck populations are typically quantities 
which must be estimated, rather than directly measured as in many agricultural 
studies, for example. This estimation carries a cost in terms of additional sampling 

variation. This additional variation, in tum, usually adds substantially to the sampling 
effort needed to achieve a specified study objective. In order to be sure that effort 
involved in carrying out a study is not wasted, it is very important to specify study 
objectives beforehand and to develop estimates of sampling effort needed to meet 
those objectives. 

Sample size requirements depend on the response variable(s) of interest, the study 
design and associated test statistic being used, the magnitude of the effect that the 
investigator would like to be able to detect, and the desired characteristics of the test 
(significance level, a, and power, 1 - !3). Significance level reflects the probability 
of rejecting the null hypothesis of no difference when the null hypothesis is really 
true. Power is the probability of rejecting the null hypothesis when it is really false. 
Because response variables, study designs and test statistics will vary from one study 
to another, it is simply not practical for us to attempt to provide sample size guidelines 

that can be used for specific studies. Instead, we will make some general observations 
and suggestions, some of which will be illustrated with specific examples. 
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The computation of sample sizes can be a fairly complicated task. We must first 
specify the above determinants of sample size: the test statistic to be used, the desired 
significance level and power, the response variable, and the magnitude of the effect 
that we would like to be able to detect. For example, if we are testing for differences 
between recovery rates during two sets of years characterized by different regulations, 
then we might be interested in detecting a difference of at least 0.04 (e.g., if one 
period shows a recovery rate of O. 07, then we would like to be able to detect if
difference if the recovery rate for the second period is at least 0.11 ). Alternatively, 
we might express the magnitude of the effect we would like to be able to detect as 
a proportion (e.g., we would like to detect a difference between recovery rates if 
the recovery rate in one period is 60 percent larger then recovery rate in the other 
period). In addition to the listed factors, computation of sample sizes often requires 
some knowledge of the variances associated with our estimates of the response 
variable. This knowledge of variation should include components associated both 
with estimation and with any spatial or, in some cases, temporal replication to be 
used in our test statistic. 

As previously noted, the response variable of most interest in studies of duck 
hunting regulations (harvest, harvest rate, survival rate) cannot be measured directly 
but must be estimated. The sampling variances of harvest estimates can be obtained 
by treating post offices (the primary sampling units of the Hunter Questionnaire 
Survey) as replicates and selecting bootstrap samples (Geissler 1989). The sampling 
variances of survival and recovery rate estimates, on the other hand, are based on 
multinomial band recovery models (Brownie et al. 1985). Regarding the relative 
precision of these different estimates, the coefficients of variation (standard error of 
the estimate divided by the estimate itself) are roughly 0. 20 for the best state estimates 
of mallard harvest for a given year, about 0.05-0.10 for the best reference area 
estimates of mallard survival rate and recovery rate for a given year. If our test 
statistic is to be based on replication over space or time, then we must also know 
something about spatial or temporal variation in the response variable. We can 
estimate such variation from historical or pilot study data by first computing the 
overall variance using point estimates and subtracting from this quantity the average 
sampling variance over replicates (see Skalski and Robson in review). 

In cases where we have had to compute sample sizes, we have often used computer 
simulation. One simply specifies the determinants of sample size listed above and 
then simulates the anticipated situation using estimates from historical data or pilot 
studies, or using best guesses where prior estimates are not available. For example, 
tests of hypotheses about survival or recovery rates sometimes can be accomplished 
by developing alternative models which specify the competing hypotheses, and using 
likelihood ratio test statistics in program SURVIV (White 1983). Program SURVIV 
has built-in simulation capability permitting computation of empirical power esti­
mates. Such estimates can be computed for different sample sizes in order to determine 
what sample sizes are required for a particular study. 

In some simple situations, it is possible to approximate sample sizes analytically 
without much difficulty. For example, J.E. Hines (USFWS, pers. com.) has written 
programs for computing sample sizes needed to test for differences between mean 
recovery rates or survival rates from the same area for two different periods of time. 
The programs are based on the z test statistic of Brownie et al. (1985), and would 
correspond to a constrained investigation based on temporal differences within a 
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single area (Green's [1979] main sequence 2). Recovery rates are assumed to be 
estimated as direct recovery rates, and survival rates are estimated using Model l of 
Brownie et al. (l 985). 

We have used these sample size programs of Hines to develop figures illustrating 
points about the determinants of sample size. In Figure 1, we assume a recovery 
rate for an initial period A (fA) of 0.05, and we assume three years in each of the 
two periods of the study (YA

= Y8 =3). We plot annual banded sample size (the 
number of birds that must be banded in each of the six years of the study) as a 
function of Llf (the difference between fA and f8, where f8 is the recovery rate for 
the second period). The four plots in Figure l correspond to four different sets of 
test characteristics, a, and 13. Required sample sizes decrease as Llf (the magnitude 
of the anticipated effect) increases, and as the probabilities of Type I (a) and II (13) 
errors increase. In band recovery studies, Type II errors are often more serious than 
Type I errors, as a real change in harvest rates or survival rates that goes undetected 
could potentially have long-term detrimental effects on the population. For this 
reason, investigators frequently use a = 0.10 in investigations based on band recovery 
model estimates. There may be situations when dealing with tests on which man­
agement decisions are to be based, in which a Type I error is not serious at all, 
whereas a Type II error can be extremely serious. In such situations, it may be 
reasonable to use a >0.10. 
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Figure l. Annual banded sample sizes needed to test for differences in mean annual recovery rates 
between two periods, A and B,characterized by different hunting regulations. There are three years 
in both periods A and B (YA

= Y8 = 3). The recovery rate in period A is 0.05 (fA =0.05) and the 
recovery rate in period B is f8 = fA + df. The four different curves represent different test charac­
teristics, a and J3. 
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Figure 2 again plots annual banded sample size as a function of Llf. The four plots 
show different numbers of years in the study ranging from a two-year study (YA = Y 8 = I) 
to a ten-year study (YA

= Y 8 = 10). The greater the number of years in the investi­
gation, the smaller the required banded sample size for each year. Figure 3 illustrates 
the influence of the magnitudes of the anticipated recovery rates. For a given relative 
change in recovery rate (Llf/fA), required sample sizes are much smaller for large 
recovery rates than for small ones (Figure 3). To some extent, recovery rates are 
characteristics of the species involved in the study and are not under control of the 
investigator. However, practices such as the use of reward bands can sometimes be 
used to increase recovery rates. 

Relative changes in harvest or recovery rate of a specified magnitude are expected 
to result in much smaller relative changes in annual survival rate, even under the 
completely additive mortality hypothesis (Anderson and Burnham 1976, Nichols et 
al. 1984). Recovery rates and harvest rates are also estimated somewhat more pre­
cisely than survival rates in many instances. For these reasons, sample size require­
ments are generally much smaller for testing hypotheses about recovery rates than 
for tests involving survival rates. Sample sizes for two scenarios presented in Table 
1 illustrate this point. Under scenario 1, period A is characterized by five years with 
recovery rates of 0.050 and annual survival rates of 0.60, whereas period B has six 
years with recovery rates of O .10 and survival rates of O .48. This difference in annual 
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Figure 2. Annual banded sample sizes needed to test for differences in mean annual recovery rates 
between two periods, A and B, characterized by different hunting regulations. The recovery rate in 
period A is 0.05 (fA = 0.05) and the recovery rate in period B is f8 = fA + M. Test characteristics 
were at = 0.05, I-'3 = 0.90. The four different curves represent different numbers of years in the 
experimental program. 
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Figure 3. Annual banded sample sizes needed to test for differences in mean annual recovery rates 
between two periods, A and B, characterized by different hunting regulations. There are three years 
in both periods A and B (YA = Y8

= 3). The recovery rates in periods A (fA) and B (f8) are related 
by f8 = fA + �f. The four different curves represent different initial-period recovery rates, fA. 

survival rates is based on the additive mortality hypothesis with current estimates of 
band reporting rate and crippling loss. For a =0.05 and 1- 13 =0.80. only about 

70 birds must be banded each year in order to test for a difference between mean 

annual recovery rates of this magnitude. However, if we are interested in survival 
rates, then we must band approximately 450 birds each year. Scenario 2 shows a 
smaller difference in recovery rates, and hence in survival rates, between the two 
periods, and sample size requirements are thus larger than under the first scenario. 
In this case, 240 birds must be banded each year if we are testing for differences 
between mean annual recovery rates, but 2,250 birds must be banded annually if we 
are interested in mean survival rate differences. 

Table I. Annual banded sample sizes needed to detect differences between mean annual survival 
and recovery rates for two periods A and B, using a z statistic (Brownie et al. 1985) with a = 0.05, 
I - 13 = 0.80. 

Annual banding 
to detect 

Years Recovery Survival differences in 

Scenario Period banding rate (f) rate (S) s 

A 5 0.050 0.60 

B 6 0.100 0.48 70 450 

2 A 5 0.050 0.60 

B 6 O.Q75 0.54 240 2250 
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Although Table 1 provides only two specific examples, it will almost always be 
true that much less effort is required to study changes in recovery rates than changes 
in survival rates. In Figure 4 we plot annual banded sample size as a function of the 
difference in survival rates (.:iS) that we would like to detect, for 7-, 11-, and 15-
year studies, given certain test characteristics and survival and recovery rates. Annu11l 
banded sample sizes are virtually unattainable for .:iS<0.05, and are still high even 
for the larger .:iS. Figure 4 illustrates one of the most important problems in studying 
the effects on annual survival of changes in hunting regulations. The recovery rates, 
fA = 0.05 and f8 = 0.10, show a doubling of hunting mortality rate between the two
periods. However, this substantial increase in hunting mortality can lead to an ap­
proximate maximum difference in annual survival rates (under the completely additive 
mortality hypothesis, Anderson and Burnham 1976) of only .:iS = 0.12. Thus, for 
this situation a 100 percent increase in hunting mortality can lead at most to a 20 
percent decrease in annual survival, and an effect of this magnitude can only be 
detected with large banded samples for a number of years. 

Summary and Recommendations 

It frequently is not possible to study the effects of duck hunting regulations using 
spatially replicated, manipulative experiments. However, we believe that constrained 
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Figure 4. Annual banded sample sizes needed to test for differences in mean annual survival rates 
between two periods, A and B, characterized by different hunting regulations. The recovery rates 
for the two periods are fA =0.05 and f8 = 0.IO, and the survival rates are SA =0.60, S8

= SA - .1.S. 
The four different curves represent different numbers of years in the experimental program. 
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investigations can still lead to useful inferences. For questions involving the effects 
of framework regulations at the continental or regional level, this will usually involve 
the setting of different regulations in different years, over the course of an investi­
gation. To ensure that regulatory impacts are free and clear of other temporal effects, 
it is necessary to eliminate systematic differences between years that are assigned 
different regulations. For example, regulations cannot be assigned to a given year 
based on characteristics of the preseason population (e.g., population size). Instead, 
regulations must be allocated among years according to some a priori design, pref­
erably based on random selection. We suggest, however, that data on such potentially 
confounding factors as population and habitat status be collected as part of the 
investigation, since this information can prove to be helpful in making inferences 
about regulatory impacts. 

We recommend that the investigation of special regulations at state and local levels 
include comparisons across both years and areas. That is, measurements of response 
should be obtained both before and after implementation of the special regulations, 
in both the state of interest and in neighboring states not implementing the regulations. 
The use of information from neighboring states strengthens inferences and reduces 
the potential for the confounding of regulatory and nonregulatory effects. 

Finally, we believe that it is essential to plan studies carefully and to compute the 
sample sizes needed to achieve study objectives. Sample size determination may 
require computer simulation, analysis of historical data, or even data from pilot 
studies. To detect changes in harvest and recovery rates, relatively small banded 
sample sizes are needed. Such sample sizes should usually be readily achievable, 
even at the state and local level. On the other hand, changes in annual survival rates 
require much larger sample sizes. We emphasize that the use of neighboring states 
as spatial "controls" requires that adequate sample sizes be obtained for these states, 
as well as the state implementing the regulations. If harvest or harvest per unit of 
hunter effort is used for evaluation, the imprecision of state harvest estimates from 
the Federal Harvest Survey may necessitate an intensive state harvest survey that 
targets the regulatory action. 

With few exceptions, previous studies have not provided strong, informative in­
ferences about the effect of special regulations. To adequately evaluate these regu­
lations in the future, substantially greater sampling effort, and substantially greater 
commitment of resources in that effort will be required. Although the use of special 
regulations has often been advocated as a means of fine-tuning harvest regulations, 
it may well be that the intended benefits from such fine-tuning will not justify the 
increased cost of evaluation. 
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Balancing Expectations with Reality 
in Duck Harvest Management 

Kenneth M. Babcock 
Missouri Department of Conservation 
Jefferson City, Missouri 

Rollin D. Sparrowe 
U.S. Fish and Wildlife Service 
Washington, D.C. 

As we near the final decade of the twentieth century, North American duck 
populations are in trouble. Resource managers quite likely are being faced with their 
greatest challenge-recovery and maintenance of all duck species to socially ac­
ceptable levels. This monumental challenge is compounded by the great diversity of 
habitats required by ducks, the degraded conditions of those habitats and the great 
philosophical differences among managers regarding the role of hunting regulations 
in duck management. Expectations concerning duck harvest vary from north to south, 
east to west, in Canada, the United States and Mexico, and among hunters, biologists 
and conservation administrators. However, one common thread-concern for North 
American duck resources--connects all expectations into a common goal that man­

dates sound management. Achieving that goal will require each of us, resource 
managers and hunters alike, to examine our expectations and be prepared to temper 
them with reality. 

Expectation 

Waterfowl hunters desire and expect higher duck populations, which provide for 
increased hunting opportunity and improved harvest success. 

Reality 

Duck numbers in North America are currently low with no immediate prospects 
for improvement. Long-term drought and associated habitat deterioration have re­
sulted in record low populations for popular species such as mallards and pintails. 
Habitat deficiencies have dramatically reduced nesting success and recruitment rates. 
Recovery will be extremely difficult. Under prevailing conditions, restrictive duck 
harvest regulations have been imposed, harvests have declined and hunting success 
has been reduced. 

Expectation 

Managers are expected to know precisely the impacts of harvest on duck popu­
lations and establish regulations that ensure maintenance of stocks at acceptable 
levels. 
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Reality 

While much is known about the impacts of harvest on some species of ducks in 
certain geographic regions, many questions remain unanswered. Results of some 
studies concerning harvest impacts are unclear and subject to divergent interpreta­
tions. Lack of agreement exists among duck managers regarding the meaning and 
management implications of study results. When a study concludes, "no impact of 
harvest upon survival could be detected from available data,'' managers' conclusions 
range from "harvest is not a factor affecting survival," to "data were insufficient 
to reach a conclusion.'' Significantly different strategies for duck harvest management 
would be employed depending upon the conclusion reached. Those accepting ''no 
impact" would prescribe more liberal regulations while those concluding "insuffi­
cient data" would recommend conservative harvest rules and additional research. 

Historically, duck hunting regulations have been modified annually in response 
to prairie habitat conditions, breeding populations and production. Generally, harvests 
have tracked changes in regulations, increasing with liberalizations and declining 
when restrictions are employed. However, it has not been possible to assess precisely 
the individual or collective effects of season length, bag limit and frameworks because 
of annual variations in migration, weather patterns, local habitat conditions, size of 
the fall flight, and age ratios in duck populations. 

Although definitive answers are not available concerning the relative importance 
of these factors and their effects on duck harvest, federal, state and provincial 
governments annually commit substantial personnel and fiscal resources debating the 
issue of appropriate regulations. An even greater commitment from all agencies 
would be required to obtain more reliable data concerning the role of individual 
variables on duck harvest, and there is no guarantee, because of the complexities 
involved, that the desired level of precision can be achieved. The practicality of 
continuing the current investment of time, manpower and money in the annual 
regulations process is questionable. To increase that investment would come at the 
expense of other duck management needs, which seem to be much higher priority 
at this time. 

Expectation 

States and provinces often feel that duck harvest regulations should be based solely 
upon data pertaining to their flyway, with only secondary consideration given to 
continental conditions. Further, they desire differential regulations for sub-units within 
individual flyways. 

Reality 

Waterfowl flyways, as employed administratively, are not precise biologically 
defined units; they are geographic divisions established more than 40 years ago to 
aid in administering waterfowl management programs, including harvest. Admin­
istrative flyways were based on state-of-the-art knowledge of waterfowl biology in 
the late 1940s and their boundaries have remained largely intact since that time. 
Flyway management serves us quite well when duck populations are high and hunting 
opportunity is substantial. But, during periods of low populations, differing philo-
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sophies concerning the application of harvest restrictions often result in a drain of 
time, manpower and money to settle disputes between various interests. This situation 
is paradoxical. Less risk is affordable during times of low populations and duck 
managers should be more united in efforts to reverse downward trends. 

Landmark studies have been conducted during the past three decades to define 
more clearly biological flyways and life histories of some duck species. These studies 
have been used to establish differential harvest strategies, generally resulting in 
liberalizations in some regions. Biological flyways are dynamic, changing from year 
to year or over time in response to prevailing weather patterns and habitat conditions, 
or perhaps due to harvest rates. If differential regulations are to be established and 
maintained in specific geographic regions within flyways, a reliable data base should 
be developed before such regulations are implemented and systems for continual 
evaluation should be required. Costs for reliable data to evaluate special harvest 
regulations are high and, in instances where regulations prescribed are more liberal 
than those established for the flyway, these costs should be borne by those receiving 
the benefits. 

Expectation 

Duck managers and duck hunters feel that traditional distribution of ducks in North 
America and associated harvest opportunities should be maintained. 

Reality 

Distribution and quality of duck habitat throughout the continent is changing, in 
some instances subtly and in others dramatically. With these changes come shifts in 
nesting, migration and wintering patterns. Some regions benefit through improved 
harvest opportunities, while others experience declining duck populations and poorer 
hunting. Certainly, competing land uses such as agriculture and urbanization have 
impacted extensive wetland habitats that once existed. In many instances, however, 
public wetlands, including national wildlife refuges, have deteriorated, contributing 
to changing duck numbers and overall distribution. Few new wetlands are being 
created by natural processes; therefore, duck distribution today and in the future will 
be influenced greatly by managed wetlands and associated uplands, both public and 
private. Depending upon individual and collective commitments, states and prov­
inces, federal agencies, private organizations and landowners can influence distri­
bution of ducks, and resulting benefits derived. Duck distribution will likely continue 
to change along with changing habitats. 

Expectation 

States, provinces, flyway councils, conservation organizations and many individ­
uals desire input concerning duck harvest regulations. 

Reality 

Ducks are a public resource, and as such, opinions of all people must be considered 
when promulgating hunting regulations. The final responsibility, however, for es-
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tablishing harvest rules for ducks in accord with international treaties, rests with 
federal agencies. States, provinces and hunters should remember that it is easier to 
make a recommendation than to make a decision. They also should understand that 
decisions are easier to make and more likely to respond favorably to recommendations 
when those recommendations are specific, well-documented and reasonable. All 
parties interested or involved in duck harvest management should respect the roles 
mandated to federal governments in Canada and the United States and recognize that 
ensuring the continuing welfare of continental duck resources does not always provide 
for local needs or desires. Federal agencies must totally accept that responsibility 
and remain steadfast in their commitment to sound and responsible resource man­
agement, even under pressure from divergent views. 

States and provinces, through the flyway council system, can be valuable partners 
for federal agencies. To be effective, however, state and provincial conservation 
agencies must be willing to dedicate the time necessary for biologists and admin­
istrators to stay abreast of conditions affecting ducks and duck harvest throughout 
their respective flyways, and often beyond their flyway boundaries. State or provincial 
representatives to the flyway councils must consider waterfowl matters outside the 
two brief meetings held annually. In addition, issues receiving consideration for 
cooperative action at these meetings must focus on more than regulations of local 
or regional interest. 

Expectation 

All parties interested in ducks want regulations to be fully justified and easily 
understood. 

Reality 

Large sums of money, time and manpower are committed each year by federal, 
state and provincial agencies to collect population, distribution, production and har­
vest data for North American ducks. The main purpose of basic surveys and banding 
efforts, and the data sets that result, is to provide a sound basis for providing 
reasonable hunting opportunity and protecting and maintaining duck resources in 
North America. While this information has greatly enhanced our knowledge, defi­
ciencies in these data still exist that limit their value and reliability in more localized 
duck harvest management. Substantial commitments have been made toward data 
collection to evaluate or justify certain special regulations applied on a localized 
basis. Annually, data from these sources are analyzed and debated during regulation­
seting processes. Resulting regulations often suggest a degree of precision or so­
phistication not fully supported by available data. Such rules can be overly compli­
cated, difficult to understand and a source of diminishing credibility for resource 
managers among both hunters and non-hunters. Some feel that the complexity of 
duck hunting regulations has reduced hunter participation rates, but the degree of 
such effects is unknown. In any case, hunting regulations are appropriately under 
review to bring them more in line with realities of data strength and the status of 
the resource. 
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Conclusion and Recommendations 

Other expectations include improved hunting quality, elimination of illegal harvest 
and reduced crippling rates. For the most part, these are hunter ethics issues and are 
somewhat beyond the scope of this paper, but certainly worthy of mention when 
considering factors impacting duck hunting in the future. 

This paper can be interpreted as criticism of past duck harvest management and 
some of that is intended. However, the primary intent is to challenge resource 
managers to examine existing processes and to discard those yielding little or no 
benefits, improve those that are paramount to sound duck harvest management and 
to employ new cost-effective techniques derived from well-designed research. No 
species of wildlife in North America is subjected to heavier hunting pressure or higher 
harvest rates than are some populations of ducks. Duck breeding populations are 
critically low and nesting success in broad portions of the range are less than ten 
percent. It is imperative that we re-examine the role that hunting plays in waterfowl 
management, and as managers be willing to respond with responsible regulations. 
This is not necessarily a call for additional research; it is a call for continued im­
provement and refinement of techniques for estimating time-specific survival rates 
and for completing banding and other requirements necessary to ensure reliability of 
these estimates. It also is a call for acceptance that under existing conditions of poor 
habitat and low duck populations, hunting mortality may be additive and not com­
pensatory. Recent research has changed conventional wisdom concerning the impact 
of hunting on several game species. 

Some of the challenges offered for consideration are summarized as follows: 
1. While duck populations are low, managers should support and promote restric­

tive-to-moderate hunting regulations. Hunting publics should be educated as to
the rationale for current harvest strategies.

2. In the long term, consideration should be given to accepting moderate duck
hunting regulations in lieu of continuing costly efforts to precisely measure
population levels, mortality and survival with the intent of adjusting seasons
annually by a few days or by a duck or two in the bag.

3. Current regulation-setting schedules should be examined to determine if changes
are practical. Serious consideration should be given to establishing duck regu­
lations on three-year cycles. Habitat, population and harvest information should
continue to be compiled annually for trend measurement.

4. The U.S. Fish and Wildlife Service and the Canadian Wildlife Service must
take strong leadership roles in duck harvest management. Flyway councils should
be full partners in this effort and recognize that welfare of continental duck
resources is the ultimate goal.

5. States and provinces should increase their involvement in managing North Amer­
ican duck resources. This includes a broader understanding of international
issues, commitment of time to flyway councils' activities and frequently a com­
promise of specific state or provincial priorities.

6. Serious consideration should be given to formalizing the National Flyway Coun­
cil as a committee of the International Association of Fish and Wildlife Agencies.
The National Flyway Council should serve as the forum for discussing issues
among representatives from each of the flyway councils. An open exchange of
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information and ideas would provide for strengthening and better consolidating 
input from the states. 

7. Reliability of breeding population data and harvest information should be im­
proved through modification of current data collection procedures. Broad re­
source needs related to changing habitat, species status, and capability to support
international management efforts should be highest priority.

Ducks are indeed in trouble, but there is cause for optimism. The North American 
Waterfowl Management Plan provides the vehicle for a coordinated approach to 
ensure recovery of duck populations. To achieve the objectives of that plan, man­
power, time and money heretofore dedicated toward annual hunting regulations' 

debates must be shifted to combat the real villain-habitat deterioration. It does not 
appear that federal, state or provincial governments can afford the high costs to both 
refine duck harvest management and provide needed habitat at the same time. The 
current priority should be obvious. If duck populations cannot be restored and main­
tained, expecting to hunt may not continue to be a reality. 
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As most of you are aware Frank Dunkle resigned as Director of the Fish and 
Wildlife Service last week. Our acting Director and Deputy Assistant Secretary Susan 
Reece Lamson is in the process of settling in and so it is my privilege and honor to 
provide these opening comments to this session. 

I will start right off with the headline for the next issue of the Organization of 
Wildlife Planners newsletter: The Fish and Wildlife Service likes wildlife planning. 
That is pretty newsworthy, it is not? Seriously, the Fish and Wildlife Service and I 
have believed in good planning for many years. I have seen the value of good planning 
both as Director of the National Ecology Research Center and in my short tenure as 
Assistant Director for Fish and Wildlife Enhancement. Good planning yields good 
results for wildlife and citizens alike. You know that whether you are a planner, 
budget officer, administrator or field biologist. 

I am sure you caught my key qualifier-good planning. That is what I want to 
spend a bit of time on today, what I see as good planning-as opposed to what I 
see as a waste of public time and money that masquerades under the name planning. 
And I direct these observations not just to the wildlife planners here today, but to 
anyone involved in administering wildlife programs and projects. 

I want to spend a moment to give you some background on the problems I saw 
and experienced in the management structure in the Fish and Wildlife Service prior 
to May of 1986. It was a system that I and many others had grown to know quite 
well from working under it at a regional office for several years. Let me state right 
here: program management may be a fine management system. But in the Fish and 
Wildlife Service it was not responding swiftly or flexibly to what it had to do­
namely, conserve and restore wildlife, while staying attuned to the legitimate wishes 
or mandates from the Congress. 
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As I have said many times before, program management may be a fine way to 

run some resource agencies. It may even be a boon to some resource agencies. In 
the Fish and Wildlife Service, however, it began to take on a life all its own. As it 
grew, it developed a nearly insatiable appetite for paper, served up by growing ranks 
of planners. Planners became enslaved to the Program Management System in the 
Service. To its enslaver the Service offered great amounts of effort and excellent 
ideas but the system had grown to care too little about results on behalf of wildlife. 
The Service was wasting precious time and money to maintain a management system 
that no longer put the fish and wildlife resource first. 

We were misusing some very talented people. It is understandable that a lot of 
our idealistic young planners became very committed to the Program Management 
System. But that is not what the Congress and the people of the United States was 
asking of them. What the people and their representatives wanted, succinctly, was 
exactly what our Fish and Wildlife Service statement of mission had been all along: 
to conserve, protect and enhance the fish and wildlife of this nation and their habitats 
for the continuing benefit of the American people. 

Our mission statement-like any good planning endeavor-is simple, straight to 
the point, and accessible to all who read it. Carrying it out faithfully, of course, is 
the tough part. That is where the long hours, the headaches and the heartaches come 
in. But that is all part of the process. You cannot avoid reality by crafting more 
voluminous planning documents. Thus, since May of 1986 the Fish and Wildlife 
Service has been striving to create a planning system that is simpler, more direct 
and resource-based. 

The Service wanted a planning system that would have its results measured in a 
timely and accurate fashion, a planning system that would directly translate into fur, 
feathers and scales-plus the increased or improved habitat requisite to support them. 
The planning system had to be responsive to the Office of the Director of the Fish 
and Wildlife Service. The Director is the chief decision maker of our agency and is 
held accountable to the Secretory of the Interior and Capitol Hill. He needs to know 
what the Service intended, what was accomplished and how and why we did it. 

The old way was not only too diffuse and amorphous, it also avoided personal 
responsibility, something I think more planners and field biologists have come to 
accept. Except for accountability, most everything else will lead you to excuse 
making. 

I mentioned a moment ago that I felt that it is essential for the executive of an 
agency to be its chief planner. That was and still is a foremost goal of the Service. 
Some of the other goals established, and some of the milestones checked off were: 
• To increase the size of our field staffs and move as much decision making as

possible-along with commensurate responsibility-to the region and field of­
fice level. In three years, the Service has achieved this to a remarkable degree.
We are now a line-staff operation. Regional Directors can call their own shots;
they can deploy money and manpower as they see fit to meet national and
regional objectives. And those objectives are now, more than ever, real and
measurable-such as number of wetland acres restored or lands added to the
national wildlife refuge system, and the like.

• Another goal was increased cooperation with the agricultural community. The
Farm Bill of 1985 gave the Service an unparalleled opportunity to help save
wetland and farm wildlife habitat. The Service used this opportunity in a way
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it never has before-by trying to find out what the agricultural community wants 
and needs from us; what they fear about us; by listening before we talk. 

You know it worked. I think we are on the way to even better communications 
with virtually every facet of the farm community, from top-ranking officials at the 
U.S. Department of Agriculture to small, part-time farmers. 
• Two additional goals of the Service were successful implementation of the North

American Waterfowl Management Plan and the chance to draft and adopt a
National Recreational Fisheries Policy. I will not dwell on either. You can find
out more about what the roles the Service is playing in implementing both of
these from other Service representatives at this conference. I reference them
because both are long-term plans that call for great creativity and flexibility for
the Service and its cooperators to successfully carry out.

• I want to touch upon one other point just briefly. It is the recently issued Federal
Aid Strategy Document. This report and action plan represents the best aspects
of planning and productive partnership. I am sure that most of you are aware
of the project so I will not dwell on it. I do, however, want to take the opportunity
to express my appreciation to the federal, state and private organizations that
helped to make this document the valuable action tool it has shown itself to be.
Their recommendations-that there be increased efforts for public awareness of
the Federal Aid programs; that the states and the Service have adequate internal
control systems in place; that more emphasis be placed on communicating re­
source accomplishments; and the rest-all demonstrate that both the Service
and the states are flexible partners and cooperators in carrying out these extremely
important and visible resource programs.

A key point I would like to make about planning today is this: Do not ever lose 
sight of people anywhere in your fish and wildlife planning processes. They are your 
best assets. If you do not put people foremost in your planning equations, your best 
plans are dead from the start. You all should recall the old dictum from your un­
dergraduate days: "Wildlife management is 10 percent wildlife, 90 percent people." 
That was true, Unfortunately, we are now rushing headlong toward that time when 
the numbers will read "I percent wildlife, 99 percent people." 

Now some would construe that to mean I am saying such unseemly things as ''to 
heck with wildlife" or "critters do not count." That is totally false. If they listen 
carefully, they would hear my real message, which is: "If you value wildlife, you 
will exert the extra effort needed to learn to deal effectively with your own species.'' 
I think the days of the aloof and remote wildlife expert are over-or should be. I 
do not see wildlife planning as an ivory tower enterprise, and I know you do not 
either. 

Wildlife professionals-planners, line managers and field biologists-have to face 
some other pressing realities of the late twentieth century: time is slipping away and 
habitat is vanishing even more quickly; and the characteristics of our clientle, the 
users of wildlife, and their desires and demands are changing. 

I do not believe the professional wildlife community can afford prima donnas. If
wildlife professionals view themselves in too ratified a light, if they start believing 
they are somehow on a higher plane of existence than mere mortals, then I think the 
profession is sunk as well as, and more importantly, the programs we need to ensure 
our wildlife heritage for future generations. 

More than ever, the wildlife professional has got to be a critter of the real world. 
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You have to meet and mix with a wide cross-section of your own species if you are 
serious about planning for and helping other species. I know that many in the wildlife 
profession find politics offensive. That is fine. You can make that personal choice 
and conduct your lives accordingly. But politics is a continuing reality in our nation­
and in fact the political process has done a lot in the past half-century to assure at 

least a chance for a reasonable resource base. Wildlife managers and planners do 

not make and pass laws and fund resource efforts. More often than not, politicians 
do. That is our system of government. 

I would hasten to note right here that I do not advocate direct involvement by 
elected officials in the management of wildlife populations. But there can and should 
be valid input and cross-communication. Each profession should have the right to 
access respectfully the other through appropriate channels. I hope no one finds that 

a shocking statement. Because I think all I have related is both the process and reality 
of how wildlife legislation is enacted and funded. 

I submit that the astute planner should always acknowledge that at some level and 
to some degree politics, like people, will always be part of the equation. 

For those who reject that I will simply pose a question. As a wildlife professional­

what do you want-do you want a clique or do you want clout? And if you want 
clout, it should not be for yourselves or your colleagues, but for the wild critters 
and the citizens who have entrusted those critters to our care. I thank you for this 
opportunity to be here today. As I had indicated to Spencer Amend, I would entertain 

a question or two. 
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Agency Directors on Planning 

Spencer R. Amend 
U.S. Fish and Wildlife Service 

Fort Collins, Colorado 

Punch Lines 

Here are a few of the punch lines as to what this panel is all about. 
First of all, this session isn't just about planning. It's about applying good man­

agement science to the fish and wildlife business. 

Secondly, managers need to behave in a manner consistent with what they say. 
There is a lot known about organizational management that isn't being applied in 
fish and wildlife agencies. One of the most important things is being conscious of 
the signals sent to others. Most managers will agree with much of what we say here 
today. But what is needed is for many to change behaviors to be consistent with 
what they say they believe-to be aware of the signals sent by their behaviors. What 
managers say is important, but what they do sends far more powerful signals. 

Please don't tell me, "If it ain't broke, don't fix it." With the changes going on 
in the world, we'd better adopt a rallying cry of "Anything can be made better!" 
and we'd better behave that way-not just say it. Because even if it ain't broke, it 
ain't likely to be good enough for tomorrow. As the problems and challenges we 
face change, the solutions must change, too. The very survival of our profession is 
at stake! 

Background 

The Organization of Wildlife Planners (OWP)-the sponsor for this session-was · 
formed following a meeting in Wichita, Kansas, in March 1979. Initially, the OWP 
served as a mutual support group/network for those individuals dubbed "planners" 
in fish and wildlife agencies. As the organization gained members and confidence, 
we began looking for additional ways to improve the management of our respective 
agencies-more of a total systems approach. Our sponsorship of this session is one 
such effort. We also offer training courses dealing with development and imple­
mentation of planned management systems. (Let's not get hung up on terminology: 
By "planned management system" we mean doing business in an "integrated system 
of agency operations including all activities leading to the development and imple­
mentation of goals, program objectives, operational strategies, budgeting and prog­
ress evaluation.") And we offer technical assistance and advice-to agencies requesting 
help-on improving specific managemenUplanning situations. 

More and more, the appropriate emphasis seems to be on improving all aspects 
of agency management-in addition to plans or planning. Since 1985, we've been 
directly involved in providing management assistance to more than 20 agencies at 
their request. We've observed that things holding many agencies back deal as much 
with management science issues as with planning, per se. Examples include: learning 
to work as a team, public involvement, evaluation techniques, defining a preferred 
vision of the future, making conscious, explicit choices-setting priorities, reflecting 
these priorities directly in the agency budget, top management application of man-
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agement science concepts and techniques, and resistance to change. Successfully 
dealing with these problems has much to do with agency effectiveness and forms a 
sound basis for "planning." 

Most everyone we know is too busy. And they generally seem busy doing important 
things, things related to the conservation of natural resources. But we notice that an 
awfully lot of people seem puzzled about what things are more important than others 

and why. Too few seem to look at the notion of setting priorities on what they should 
be doing instead of just what they are doing or could be doing. Too much emphasis 
is put on doing things right rather than on doing the right things. 

Something else is relevant to the subject of importance. It's how much someone 
really cares; there has to be someone who cares enough to get down and dirty with 
the details of making something happen! Peters and Waterman talked about it in 
terms of needing champions for ideas. If people don't care enough to get involved 
in finding answers, very little will happen to change anything (and the importance 
of the problem couldn't have been that great anyway). Few things ever change or 

get better as a result of lip service. 

Futures 

I recently ran across a quote from Peter Drucker that brought me up short. He 
said, "Long-range thinking and long-range planning aren't about tomorrow's deci­
sions. They're about tomorrow's consequences of today's decisions." I think he's 
saying we have to somehow drag our thinking into the future! To me this serves as 
a reminder that if we fail to consider tomorrow's needs and conditions in today's 

decisions we run considerable risks. 
In preparing for this session, I wanted to examine some indicators of trends in 

issues relating to fish and wildlife management. There are a lot of trends in more 
general aspects of society, but I haven't seen many analyses of what is going on in 
the fish and wildlife business. I wondered if perhaps we'd escaped the changes 
occurring in the rest of the world. In search of evidence for trends in the fish and 
wildlife business, we examined topics discussed at North American conferences (since 
1967) and at meetings of the International Association of Fish and Wildlife Agencies 
(IAFW A)-especially the annual presidents' addresses (since 1973). My thanks to 
Mark Reeff for providing unpublished information from several recent IAFW A meet­
ings. 

Based on the items examined, there appear to be several trends in the fish and 
wildlife business; some are positive, and some are a bit disturbing. But we'd better 
be paying attention! One trend that many in this room may find disturbing is the 
turnover rate of fish and wildlife agency heads-it is getting quicker. Actually, I 
think this probably represents the trend for greater accountability in government­
and perhaps in a way reflects the growing concern for the environment. I'm not 
suggesting that the answer to stabilizing agency head turnover lies in improving the 
way agencies do business-but I know a couple of agency heads who might believe 
it. Having a good management system does not mean you can please all the various 
competing interests, but having a credible way of doing business can keep some of 
the emotion about good versus bad management in better balance. The point is you 
shouldn't wait for the cries from your watchdog constituents to begin to do something 
about it. Take the initiative before it is too late! 
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Another trend we don't like is the decline in dollars for wildlife programs at both 
the state and federal levels. Nearly every state I know of has encountered declining 
revenues. And the federal budget deficit bodes ill. I don't think fish and wildlife can 
compete with Social Security or with money for starving kids when it comes time 
to cut programs. Thus, the idea becomes how to get more for the money you put 
into a program or agency. How? Through better management-planned management. 

There seems to be a trend from more specific topics toward more general items. 
I'm excited about this if it means people in this business are becoming concerned 
about considering things within a broader universe. We frequently use something 
called the ESP Model to evaluate agency decision-making risk. Simply stated, it 
says that any important fish and wildlife decision must consider the economic, social, 
and political, in addition to the biological (factual), and institutional aspects to be 
effective and implementable. If any ESP component is overlooked, risk for the 
decision is high. And if things are bad (hot) enough, I guess the agency head might 
be replaced, so maybe improving agency management systems is important .... 

There were several other trends suggested, but I can't talk about more now. I've 
got to wrap this up so I can introduce our panelists. The last thing I'll mention before 
moving on is that the resource management business has certainly been blessed with 
dedicated and insightful leaders. In going through the IAFWA proceedings, I read 
the annual presidents' addresses carefully and was amazed at the far-sightedness of 
these leaders. What I am less impressed with is how little has been done about many 
of the insights these leaders offered. Again, sort of the "doing something about it" 
notion I mentioned earlier. 

Insofar as answers are concerned, many of the items we looked at identified some 
aspect of improved communications as the way to deal with problems. Many of 
today's important trends point to a need for agencies to take public attitudes and 
needs into consideration. But a big challenge to doing so may lie in agencies attitudes 
and philosophies; there is still more than a remnant within our profession guilty of 
not wanting the public involved. Their attitude is: We know what is needed and what 
should be done; that's why we went to school to get those degrees in wildlife resources 
management. 

In summary, what I hope you get out of this panel is that there are steps you can 
and should be taking to improve your agency's effectiveness. Prioritize what you 
are doing and see to it that your budgets reflect your priorities. Stimulate members 
of your group to become champions for change and for new ideas. Pay attention to 
the future. Use the ESP model as a reminder that the fish and wildlife business has 
many facets. And if there is anything the Organization of Wildlife Planners can do 
to help, please let us know; we may have encountered a situation elsewhere that can 
suggest possible strategies for you. 

Panelist Introductions 

Our three panel members are true leaders in bringing improved management to 
their agencies. By a ''leader'' in this case, I mean someone who operates successfully 
in a changing, challenging environment, as opposed to someone who is only capable 
of monitoring a stable environment and tries to maintain organizational equilibrium. 
By the time they have finished, I know you will each want to try and do something 
to improve management in your agency. Remember, anything can be made better! 
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Implementing Strategic Plans: 
The Wisconsin .DNR Experience 

Bruce B. Braun 
Wisconsin Department of Natural Resources 
Madison, Wisconsin 

As we approach the tum of the century, we're facing the most fundamental changes 
the world has seen since the beginning of this century. Anticipating and coping with 
those changes is the major challenge facing all resource management agencies. 

Some of the most significant changes are: 
• Worldwide economic pressures resulting in significant ecological changes, po­

tential climatic changes and a realization that we are a global environmental
community.

• Perplexing problems resulting from long term abuse of man-made chemicals.
• Basic population and societal value changes.
• Outdated governmental structures and approaches to deal with major changes.

We simply cannot afford to rest on our laurels. The successful resource manage­
ment agency of the future will be a very different mix of people with outreach skills 
who enjoy interacting with the public, seeking their support and urging their active 
participation in planning and implementing programs. 

Wisconsin's Strategic Management Approach 

In Wisconsin, we've used strategic planning to prepare our agency to meet these 
challenges. Our interdisciplinary Trends Analysis Group continually assesses the 
changes that will affect us. Our top level management team of central and district 
office managers meets regularly to interpret how we should adjust to those changes 
and fine tune our strategic management approach. We've agreed upon a basic philo­
sophical approach and established visionary goals for the future. 

The major strategic management themes we're emphasizing are: 
• Sharing responsibility with others to enlist their support and stretch our limited

resources.
• Preventing problems by educating and seeking behavior changes.
• Interdisciplinary management through teams of varied disciplines focusing on

complex problems.
• Maintaining a progressive work climate that emphasizes and rewards innovation,

creativity and risk taking.
• Stressing long range thinking to be sure our perspective considers the needs of

future generations.

Manager's Role 

The key to implementing any departmentwide management approach is the extent 
to which your managers accept and can apply the concepts consistently. The devel­
opment, communication and reinforcement of simple common themes are the most 
important elements to implementing strategic change. 
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Basically the manager's role at all levels is to: 
• Assist in developing the strategic management directions. While upper man­

agement has the key responsibility for developing the overall management di­
rections, involving middle and lower level managers will assure understanding,
support and feasibility of implementation.

• Stay alert to external changes potentially affecting the organization and oppor­
tunities to implement strategic change.

• Communicate the common themes of the department's strategic management
directions and take every opportunity to reinforce the message.

• Make management decisions consistent with the strategic directions, i.e., send
consistent signals.

• Make tough choices, particularly in setting budget and work priorities, and
encourage risk taking.

• Identify and remove internal barriers which frustrate the implementation of
strategic direction-e.g., streamline processes, emphasize delegation, reallocate
budgets and reorganize where appropriate.

• Reward creative actions consistent with strategic directions. Provide whatever
incentives you can to encourage the desired behavior.

• Provide feedback to upper levels on successes, failures and needed changes.

Major Dilemmas of Change 

Achieving strategic change in a large organization is not easy. Here are the major 
conundrums we continue to deal with. 
• The public and politicians are used to dealing with shorter time frames and find

it difficult to cope with long term decisions. Administrations change frequently
and it's difficult to maintain a consistent approach over a longer time period.
Frankly, without the insulation and support of our Natural Resources Board,
it's doubtful the we could have undertaken much less achieved the types of long
term changes we have embarked upon.

• How much change at one time? Although we've been a fairly progressive agency,
we are facing significant strategic change which people are not comfortable
with. Some units of the organization adjust better than others. You need to
implement enough changes as soon as you can to convey that you 're serious
about the plan but not so much that everyone feels overwhelmed and unsettled.
It's a constant balancing act, but remember a good strategic plan is a long range
plan which will take some time to achieve.

• Strategic choices are tough ones-it's not easy to get people to give up what
they're used to doing and take on new priorities. However, persistence pays
off.

• Periods of budget cutbacks are the most difficult times to achieve change, yet
they offer the most opportunity for doing things different! y. Again, persistence
pays.

• A blending of informal and formal approaches is needed. Informal cross-dis­
cipline teams work best for trends analysis, developing plans and goading the
formal organi�ation into taking risks. However, the formal organization must
implement, even though some reorganization may be required.

Implementing Strategic Plans + 609



Key Results 

We've undertaken some significant changes in the past few years. The basic 
philosophies and directions of the department's strategic plan have been communi­
cated departmentwide and incorporated into division and bureau plans. The ap­

proaches are being reflected in all of our management processes including hiring, 
training, personnel and program evaluation, and decision making. 

We've used the budget process to reinforce strategic directions by reallocating 
funding to them. Some examples are: 
• Wildlife management and forestry have redirected resources to emphasize private

land management. Forestry is increasing marketing efforts for the private sector.
Municipal sewerage treatment programs are emphasizing compliance mainte­
nance and converting from grants to loans. Water and air quality programs are
directing resources to nonconventional toxic pollutants.

We've reorganized to streamline management and better respond to new needs. 
For example: 
• We eliminated a field management level called the Area Director and shifted

those managers to other priorities. This reduced the number of management
layers, simplified communication and enhanced delegation.

• We merged several existing operations into a Property Management Bureau to
help integrate management efforts on all state properties and provide better
support from the central office.

• We've reassigned managers selectively at upper, middle and lower levels to
make better use of their talents and infuse new life into organizational units.

We've adopted new approaches to dealing with complex issues. Some examples 
are: 
• Use of interdisciplinary technology teams to assist certain industries. A paper

mill technology team is working with industry and other agencies to locate
potential environmentally acceptable sites and approaches to make better use of

our surplus forestry resource.
• We've adopted a multi-disciplinary approach to managing whole river systems

or significant watersheds. A Lower Wisconsin River Commission is proposed
to assist the Department in protecting a 92-mile undeveloped river segment
through implementing scenic standards on private land in combination with
traditional land acquisition and management of public lands.

A major indicator of our success is the good response from our employees. They 
seem to appreciate that this is not just another planning exercise. This one carries 
with it a top level commitment. 
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Thoughts on Change for Resource Managers 

Richard C. Goulden 
Manitoba Department of Natural Resources 
Winnipeg, Manitoba, Canada 

Introduction 

Much has been written and spoken about change in our society. Yet we appear 
scarcely able to appreciate the full impact of its speed and complexity upon the work 
we do and the agencies that employ us. The impact of change is a product of many 
factors. First, there is the information explosion which confronts us not only with 
huge volumes of information but also with a continuous stream of it at ever increasing 
rates of flow. Then there are the impacts connected with demographic changes in 
our populations. People are living longer; a large portion of our populations are in 
the "seniors" category. Seniors have more discretionary income than other groups 
and have unique spending patterns (The Royal Bank of Canada 1988). 

Post-war "baby-boomers" are now young adults and their influence is becoming 
apparent. This group is characterized as being affluent, usually with two incomes 
per household. Many have no children or have postponed child rearing. They purchase 
foreign automobiles, designer clothes and upscale mail order children's paraphernalia. 

North American socieities exhibit a preoccupation with health, fitness and nutrition. 
There has been a proliferation of health stores, spas and fitness publications. Su­
permarket preferences have turned to yogurt and mineral water. There is a decline 
in adult cigarette smokers and an increase in sales of low alcohol beverages. The 
travel industry has revolutionalized. There is now a plethora of "frequent flyer" 
programs, VIP credit cards, integrated hotel, transportation, recreation and business 
packages. Endurance sports such as cycling and long distance running are popular 
along with dangerous, thrill seeking activities such as white water rafting, hang 
gliding, motorcross racing and corporate training based on principles of risk, danger 
and mutual dependency. 

Employment patterns have changes. The year 1956 was a watershed because for 
the first time in American history, white-collar workers outnumbered blue-collar 
workers (Naisbitt 1982). Between 1951 and 1985 the percentage of people employed 
in the "service industry" rose from 47 percent to 70 percent while the proportion 
employed in "goods producing" industries dropped from 53 percent to 30 percent. 
This is significant because most of the traditional wildlife clients in Canada were 
employed in the latter (goods-producing) category. 

Our client base is changing markedly. Immigration, particularly from Indo-Asiatic 
and Pacific rim countries has brought into Canada people with very different wildlife 
use and conservation perspectives and traditions. New, often temporary, alliances 
are appearing for the purpose of challenging environmental alterations. Women exert 
more power in the marketplace and the boardroom; human rights and native rights 
are concerns which overshadow resource decisions in an unprecedented way. 

All this, coupled with a remarkable shift from rural to urban living, has resulted 
in a Canadian populace which is becoming bereft of an understanding of the land, 
the cycle of life and death in nature, and of the mentor who we took for granted 
would be there to inculcate outdoor ethics and resource values into succeeding 
generations. The concrete canyon ecologist, replete with misty-eyed visions of vi-
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carious outdoor experiences in eden-like environments, is now more than ever before 
the piper who calls the tune by which resource agencies must march. 

The Canadian Scene 

Although the foregoing changes are hitting Canadian natural resource agencies 
with the same force and speed as in the United States, Canadian laws, traditions and 
environmental imperatives are different from those of the United States. Many of 
these differences are subtle, and to the extent wildlife managers have ignored them, 
a price for our insensitivity has been extracted. 

The role and availability of firearms in Canadian society, the accessibility of public 
land, the availability of farm game, the system of allocating public monies for wildlife 
management, the urbanization of the Canadian population, the lack of women among 
Canadian hunters and the impact of Treaty Indian hunting rights are factors which 
distinguish Canadian from American wildlife management. 

How Managers React 

Subtle differences between our countries, coupled with the bewildering speed and 
complexity of change has kept wildlife planners off balance at best and woefully out 
of touch at worst. Recent appreciation of the importance of these factors has compelled 
discerning wildlife agencies to apply good business practice to wildlife management 
in order to recapture and sustain public support, capitalize on future trends, improve 
productivity and save money. 

However, all managers do not react skillfully to change. Some do not realize or 
appreciate that society is changing and, therefore, manage as if in a static system. 
Others recognize change is occurring but try to ignore it, hoping that the situation 
will stabilize and perhaps even revert to "normal." A third group of managers 
acknowledge change and, in trying to be all things to all people, get lost in a blizzard 
of program shifts and reorganizations, reacting like a spinning weathervane to every 
new societal direction. The fourth group recognize and embrace change, responding 
not to symptoms but to major trends and basic issues, planning and managing toward 
the longer view, foregoing the urge either to do nothing or to react to ephemeral, 
transitory circumstances. It is the characteristics of this latter group of managers that 
I wish to examine further. 

Managing in a Changing Environment 

How do leaders keep their organizations out in front in today's every-shifting 
circumstances? Contemporary business writers (Peters and Waterman 1982, Peters 
and Austin 1985, Peters 1987) identify one factor which, above all others, seems to 
characterize today's successful managers and leaders. Leaders invariably have a 
vision of how the enterprise wishes to make it's mark. Leaders articulate and define 
what has previously remained implicit or unsaid. They do this clearly and forcefully 
on every occasion; leaders live their vision convincingly and passionately. 

Visions are aesthetic and moral as well as strategically sound. They are enabling 
and empowering, specific enough to guide actions and general enough to facilitate 
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bold initiatives in today's changing environment. However, the degree to which an 
agency's vision is really adopted and modeled by it's employees will be a reflection 
of the "core values" or core philosophy of that organization. 

Core Values-Importance of an Agency Belief System 

Vibrant, responsive, successful organizations characteristically have a set of "core" 
values which are so basic, so fundamental to the existence and well-being of the 
organization as to be virtually immutable. These are distinct from organizational 
objectives, mandates or goals. These latter will likely change from time to time, 
depending upon fiscal circumstances or the philosophical or political orientation of 
the administration. However, organizational or core values will constitute a belief 
system upon which all of its policies are premised. These core values almost always 
will be stated in qualitative rather than quantitative terms. They give distinctive 
identity to the organization. An organization must be prepared to change anything 
and everything except those beliefs; institutional survival is a matter of maintaining 
these distinctive values (Peters and Waterman 1982). 

Superior organizations have defined their organizational values and enunciated 
these by way of a published statement or agency creed. A creed has several important 
purposes-particularly in rapidly changing, turbulent times. 
• It tells people what the agency stand for and believes in.
• It provides a common base of understanding among all members of the orga­

nization.
• It sets standards of conduct and levels of expectation for those within the or­

ganization as well as those it serves and those who serve it.
• It provides a "corporate identity" which helps bind members of the organization

into a "team" or "family unit".
• It helps people exercise good judgment and render superior service in the conduct

of their work.
In essence, an agency creed becomes a reliable, touchstone to guide plans and 

programs in times when agency leaders and their personnel are being harried from 
pillar to post trying to cope with ever increasing change in an environment of 
inconsistency, fickleness and often, mediocrity (Goulden 1987). 

A word about agency creeds and core value statements: expect some people (at 
all levels) to complain about constraints on their freedom of thought, expression or 
action. Expect complaints that the organization is imposing its values upon the 
individual, making company eunuchs or stifling creativity. Upon examination these 
concerns will be shown to be groundless and their exponents fearful only of knowing 
what their employer, peers and clients expect of them. Anyone strongly at odds with 
the agency's belief system is not likely to deliver that agency's programs in a sensitive, 
effective manner. If the enunciation of the agency's fundamental belief system unearths 
this discrepancy so much the better. 

Core Values-The Basis of Good Planning and Management 

I submit that knowing and adhering to its core values is axiomatic in developing 
agency plans and serving agency needs. Such commitment will: 
• Guide human resource development.
• Determine accountability.
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• Set parameters for public policy.
• Establish the philosophical basis for its clienUcustomer service.

Successful organizations realize and act as though their people are their most
important asset. Their human resource development programs will be based upon 
the tenets of the agency creed and these will be adhered to religiously in all dealings 
between management and workers. Accountability lines will be clear, simple and 
understood by all concerned. Two-way accountability will be accepted and exercised 
between co-workers, between workers and supervisors and between clients and ser­

vice providers. 

The core values of a wildlife agency, when clearly enunciated, thoroughly un­
derstood and followed in practice will set parameters for public policy that will guard 
the public interest and permeate all agency plans and programs. Moreover, a creed 
declared and practiced in this way will form the basis for a sensitive client service 
philosophy which will yield plans and programs with higher than normal acceptance 
ratings and fewer staff disappointments and frustrations. 

Successful agencies are a product of superior leadership. Superior leaders invar­
iably recognize that an agency's plans and management programs will reflect the 
ingenuity, creative strength and determination engendered in its staff. These char­
acteristics, in tum, will result from clear managerial direction, a realistic reward 
system, glorification of idea champions, celebration of agency successes, willingness 

to risk (with protection of the risk taker) and an all-pervasive sense of fun in striving 
for the corporate goal within a "family" atmosphere. 

Future Managers 

Skills and Abilities 

As the onslaught of change continues to bombard us, as planning and managing 
appear bewilderingly more complex, we would do well to reflect upon the poem 
simply titled ''If'' by Rudyard Kipling which begins: 

If you can keep your head when all about you 

Are losing theirs and blaming it on you, 

If you can trust yourself when all men doubt you, 

(Beecroft 1956) 

Described in the full text of that poem are most of the qualities future managers 
will need. They are not new. Perhaps, however, one could underscore selected skills 
and abilities which will be necessary more in the future manager than was the case 
in Kipling's time. 

I submit that skill in trend forecasting, consensus building, environmental media­
tion, risk assessments, conflict resolution, understanding sociological interactions 
and lastly, the capacity to apply new technology creatively will be hallmarks of 

superior wildlife managers in the future. Even moreso than today, they will be 
characterized by a capacity to manage time effectively. 

Crisis management will be necessary on occasion but it will never totally supplant 
or de-rail long-range tasks that are basic to an achievement of the goals of the 
organization. Thus, long-range planning will be carried out incrementally, reflecting 
the core values of the organization yet being flexible enough to accommodate emerg-
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ing realities. The grand plan as we once prepared it and pursued it appears to be 
obsolete. It is simply too time consuming, rigid and insensitive to emerging events 
and not implementable by front-line practitioners. 

Conclusion 

• Are you giving good public service?
• Are your clients satisfied?
• Do you have an outward-looking "customer orientation?"
• Are staff highly motivated?
• Is there high flexibility in plans and programs?
• Is the public integrally involved in their development?
• Is there easy communication up and down the organization?
• Are your plans and management programs effective on the ground?

Our answers to these questions will determine the efficacy of our planning and
management in natural resources. In short, our ability as managers to direct programs 
and agencies in these turbulent, uncertain times will truly test our leadership mettle. 
When all else appears fluid we must have a modicum of certainty. And this we will 
have to draw from within as much as from outside (Berry 1988). That certainty will 
be the core values to which we subscribe and by which we unashamedly ask our 
employees to be governed. Knowledge of and adherence to a clear, unequivocal set 
of values will not only release us from the fear of change but actually enable us to 
enthusiastically embrace it, thereby yielding enormous creative opportunities. In this 
case, to the assured will go the prize-and as well, we will have put the fun back 
into management. 
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Planning as a Tool for Agency Management 
During Rapid Change 

W. Alan Wentz and John S. C. Herron
Kansas Department of Wildlife and Parks
Pratt, Kansas

In July 1987, the Kansas Fish and Game Commission and the Kansas Park and 
Resources Authority were merged to become the Kansas Department of Wildlife and 
Parks. This new agency was formed by an Executive Order and charged with the 

management of the state's natural resources and recreation. For the first time the 

department became a cabinet-level agency in state government. 
Secretary and Assistant Secretary positions were established. Both are political 

appointments. The new Department consists of five divisions: Parks and Public Lands, 
Fisheries and Wildlife, Law Enforcement, Education and Public Affairs, and Ad­

ministrative Services. 
The Executive Order established a new seven-member Commission which has 

responsibility for adopting, modifying or rejecting regulations proposed by the Sec­
retary. The Commission also serves in an advisory capacity on other matters. The 
Secretary has broad powers and discretion in creating and modifying existing struc­
tures and positions. 

Reorganization presented a unique opportunity to improve our services to the public 
and our capabilities to protect and develop resources by improving efficiency, econ­
omy and coordination of operations. To minimize the disruption of services and 

allow an orderly transition, reorganization was to take two years. The process required 
a cooperative effort among the Governor, agency administrators, commissioners, 
staff, the legislature and the Department's many constituents. 

The intention for reorganization was to combine the two former agencies into one 

Department, rather than to simply put an umbrella administrative structure over the 
former two agencies and allow them to keep operating in the manner of the past. 
This meant a complete reshuffling of the responsibilities of the organization and a 
rethinking of the method of doing business. The intention is to have employees work 
on a variety of projects that are variable in nature and diversified in order to make 
the best use of the creativity and innovation skills of individuals. 

It is difficult to describe the amount of change the agency is undergoing, but 
nearly every position description in the agency will change in order to break down 
some traditional barriers. These extensive changes are based on the belief that if we 
don't adapt to the new world around us, our agency will face virtual extinction. This 
type of change is going to be necessary in many states over the next few decades. 
In our view, such change is desirable. A good planning process should serve as a 

catalyst to change. 
This reorganization effort was designed to help produce a better product-a de­

partment that not only was changed into a new animal, but one that is capable of 
continuing change as the world around it changes. 

Reorganization Goals 

While Kansas is thought of as a rural state, it isn't. Kansas has an urban-based 
population with over half of the population living in urban areas. The source of our 

616 + Trans. 541h N. A. Wildt. & Nat. Res. Conj. (1989)



wealth is changing away from agriculture and other traditional areas, such as oil and 
gas, to manufacturing, product development and service industries. Agriculture is 
undergoing a revolution in Kansas and nationwide. Farm support programs are phas­

ing out and conservation-based programs are moving in. Water use problems continue 
to intensify. Large segments of the population are reacting to the impact of toxic 
contamination and other environmental problems. People have more recreational 
time and tourism is increasingly a major industry in rural areas. Minority groups are 
speaking out and expect their fair share of attention. The population is becoming 
older and seeking new things to do. Traditional constituencies, such as hunters and 
fishermen, are declining both in percent of the population and in actual number, and 
non-traditional constituencies, such as appreciative users, are increasing. 

Our Department now operates in a more competitive market. We have lost market 
share as people have turned to video games, exercising and other new pastimes. We 
have recognized the need to diversify and use new approaches in developing and 
maintaining people's interests in the out-of-doors, environmental protection and con­
servation. Our main goal is to provide a broadened constituency for natural resources 
in Kansas. We hope to do this by tackling projects that are important to the people 
we currently don't reach. 

We are looking at urban programs to work with people. This means increased 
urban fishing programs, backyard habitat efforts, developing urban parks in coop­
eration with local government, education programs and construction of urban edu­
cation centers, stronger information programs and campaigns, increased attention to 
environmental monitoring and environmental concerns, and a lot of other efforts. 

We expect to initiate major land acquisition programs that focus on these new 
markets. Kansas has little public land and one of our key directions will be to provide 
more areas for recreational uses of all types. 

We do not intend to abandon our traditional constituents-the hunters, trappers 
and fishermen. To the contrary, we are looking at efforts to strengthen our traditional 
groups. But we need to go beyond that and reach people who never have and never 
will own a shotgun. 

One of the mechanisms we intend to use is the concept of' 'Resource Focal Points.'' 
A resource focal point is a rallying vehicle that the agency, working with constituent 

groups and others, can use to capture the public's attention and gain broad support. 
For instance, in Kansas we have a natural resource focal point in Cheyenne Bottoms. 
This 41,000-acre area is almost a religious mecca to many people, especially to 
hunters and birders. It has been designated a wetland of international importance 
due to its shorebird and endangered species use. We are using a plan to restore and 
improve Cheyenne Bottoms as a vehicle to mobilize constituents. This is an extremely 
important effort, but the broader point is that it will allow us to develop an active 
supporting constituency. 

By using these types of resource focal points we hope to have a spillover effect 
on the many other resource issues that we must tackle. By doing these things and 
others, we can strengthen our agency, develop new funding sources and become 
stronger politically. These strengths will allow us to do a better job of protecting 

and managing natural resources. 
All this is in stark contrast to the way the previous agencies operated in Kansas. 

It was almost as if the earlier agencies felt that if they didn't change, the world in 
which they operated might not change either. The former agencies were stuck in a 
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rut and they hadn't changed direction significantly in 20 years. As a result, they had 
little control over their destinies. Each agency had done little more than provide lip 
service to the tremendous change that Kansas, and the rest of the U.S. , is undergoing. 

The Kansas Planning Process 

One of the most difficult parts of the reorganization process was trying to integrate 
two independent planning systems. This, plus the fact that reorganization itself was 
an "unplanned" event, makes it difficult to describe the effect our planned man­
agement system has had on reorganization. 

The Park and Resources Authority had its own form of planning, called the 
Statewide Comprehensive Outdoor Recreational Plan, or SCORP. The SCORP con­
sisted of an inventory of outdoor recreation resources and projected needs in Kansas 
and identified issues related to outdoor recreation. However the process was very 
weak in the implementation of strategies. This was partly because the Park and 
Resources Authority utilized a system where a few individuals ran most of the 
functions in the agency. Park managers who delivered all programs had little auton­
omy or ability to plan and manage their own functions. The agency had no real plans 
or direction other than that given to it by the legislature each year. Needless to say, 
this system did not lend itself well to change as a part of the reorganization process. 
The SCORP process has been maintained, but it is now integrated into the rest of 
the planning system. 

The Fish and Game Commission had used a well-established system of planned 
management since 1978. This planning system has served as a model for several 
other states, since Kansas is one of only five states (Kansas, Maryland, Tennessee, 
Wisconsin, and Wyoming) using the "Comprehensive Planning Option" for Pittman­
Robertson (P-R) and Dingell-Johnson (D-J) federal aid. Under the "Comp. Plan" 
option, we are able to treat all of Kansas as a single P-R/D-J project and assume 
responsibility for many federal requirements. The strengths of this system were 
obvious very early in the reorganization process, and our Department adopted this 
planning system with some modifications. 

The comprehensive planning system is mostly a "bottom up" system for planning 
and budgeting. It gives employees an internal mechanism to suggest projects and to 
see that, once these projects are funded, they are carried out. The keystone of the 
system is to give each employee the opportunity to develop ideas into full-blown 
proposals that receive consideration through an internal evaluation system. The sys­
tem allows each employee to prepare his/her ideas in a manner that enables others 
to evaluate them in detail and to rank them according to a system of priorities that 
are laid down by the administrators of the agency. This system was an adjunct to 
the normal state government systems. No other agency of Kansas state government 
used such a system, including the Park and Resources Authority. 

The planning process contains four sub-components: 
1. Inventory-Through an inventory process we monitor status of our products,

which we refer to as "programs," such as small game, reservoir fisheries and
state parks, and "customer" demand. We monitor trends such as recreational
use, harvest and populations to see "where we are."

2. Strategic Plan-The strategic plan builds upon this inventory, evaluating where
we are in each program and setting the direction for where the Department needs
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to go. Many would refer to the Strategic Plan as ''management by objective,'' 
in that it sets quantifiable objectives which are used to measure progress. The 
planning process also looks at factors affecting each program that either enhance 
or hinder our program objectives and proposes broad strategies for accomplishing 
our objectives. This is an issue identification process. 

3. Operational Planning-This is sometimes called our comprehensive planning
process. In its simplest sense, operational planning describes a detailed budgeting
process that focuses on readily identifiable project units such as a state lake or
wildlife area. These projects are cross-divisional and are managed at the field
level. In addition, the budget and project system is backed up by a detailed cost
accounting system that allows the Department to track expenditures at a variety
of levels.

4. Evaluation-This overlaps somewhat with the inventory process in that we
measure whether we've made any progress toward our goals. The cost accounting
system allows evaluation of expenditures by program (e.g., species group). For
example, we can report how many dollars our Law Enforcement Division spent
supporting the pheasant, deer, and boating programs. Not very many states have
this information. It allows our agency to see if our expenditures match our stated
priorities.

The entire process is intended to allow critical evaluation of agency actions in 
relation to stated goals. It establishes a consistent process for setting agency direction 
and prioritizing efforts. It is also very strong on accountability, allowing the De­
partment to make sure its efforts are consistent with its stated goals. 

Planning in Reorganization 

This planning system provided a good starting point for reorganization. The plan­
ning, prioritizing and administration of day-to-day operations was well organized. 
Yet, although the planned management system was conceptually very good, it left 
much to be desired on the ground. Some administrators tended to use the system as 
a shield and an end in itself. As a result, the established system had started to stagnate 
and was not prone to change or rapid movement of any type. While this may have 
been due to administration more than the system itself, the agency had bogged down 
and was finding it difficult to move. 

Without the cost accounting system, which is an integral day-to-day part of our 
planning system, it would have been nearly impossible to combine the two former 
agencies in the manner in which they now exist. Because we have purposely broken 
down many organizational "walls" and combined all traditional park and wildlife 
land-management functions under a single field concept, the ability to separate costs 
of various functions is crucial. 

The cost accounting system allows us to assign people from several divisions to 
work on projects with a diversity of funding sources. We can mix funds on any 
project, such as a land acquisition effort, without creating a diversion of funds. The 
system allows us to track spending in a simple way without any particular problems. 
The cost accounting system also provides a powerful management tool since it enables 
us to determine how much effort our agency puts into different functions each year, 
which, in turn, enables us to plan better for the future. 
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The strategic planning process is a good effort in that it involves large numbers 
of staff and others in making extensive analysis of the "big picture." However, 
without leavening the plan with reality, many tend to look at it as only a broad, 
desirable direction, rather than a living document that can translate into action on 
the ground. One of the greatest weaknesses in our existing system is our difficulty 
in translating the strategic planning process into a vehicle that makes things happen 
on the ground to carry out the direction of the plan. This might be corrected through 
a project selection process that places more emphasis on strategic plan goals and by 
implementing area management plans at the field level. 

Without the continued support and use by upper management, a strategic plan 
tends to be completed, forwarded to the appropriate federal agency and left on the 
shelf until it is time to redo it. The document is seen as the product rather than a 
guide to action. And once completed, the plan can become static and unable to 
change with the times. In our case, we need to bring the strategic plan into a more 
prominent role in the agency decision-making process. 

As a result of some of these weaknesses, it can be very difficult to convince some 
staff and others who have little or no understanding of the planned management 
system that it is worth the effort and that it will work if given a chance. In many 
cases, people are unwilling to participate in what they see as an exercise of limited 
practical application. Rather they look at the strategic planning process as a hurdle 
to get over so they can do their jobs the way they have always done them. 

In addition, the process is complicated and can intimidate people, including em­
ployees, who need extensive training in the process of developing a strategic plan. 

As new administrators move into the agency and attempt to create change, the 
system can be an impediment, but this may be to the agency's best benefit over the 
long term. Over the long run it probably is useful to stability and making accom­
plishments in several areas, but it also has limitations. The most severe limitation 
in our department would appear to be the difficulty that we are facing in trying to 
create an agency that is flexible and open to continuing change. Our desire is to 
have an agency that eventually will create change rather than simply respond to it 
or resist it as it has in the past. In other words, we have found that an agency with 
a planned management system may be no more conducive to change than any other 
agency unless the top administrators themselves are open to change. 

Unless it is used properly, a planned management system can override opportunism 
when it presents itself. Innovative ideas may be discarded because they don't fit into 
the long range priorities and because there is always a backlog of new projects 
waiting to be done. 

The system can also punish risk-takers because they don't always have all the 
answers about how things are going to work out, how much time implementation 
will take, and how much it will cost. The system does an excellent job of identifying 
projects that have uncertain outcomes or incomplete data. And, if used properly, the 
planning system can allow an administrator to make an informed choice, knowing 
that risks are there and deciding whether to accept these risks. Reasonable risk-taking 
is the lifeblood of any good organization. Risky projects will fail on a regular basis, 
but they also will often result in leaps to new heights. These leaps are necessary to 
keep any agency or business in a position of leadership. The system must allow 
some subjectivity; any purely objective "project scoring" system will always select 
"safe" projects. It is good to have a plan, but any plan must be flexible when the 
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environment changes or when a staff member identifies an especially creative, albeit 
risky, undertaking. 

How does one fix this? Even with its faults, a planned management system is 
much better than no system at all, which tends to leave an agency rudderless or 
dependent on strong personalities for all direction. The system must be recognized 
for what it is. The planned management system is a process or a tool that must be 
used to make things happen rather than be an end in itself. While many people in 
an agency are prone to thinking of the process as a product or a goal, it is not. 
Administrators must use the planned management system as a flexible and responsible 
tool to address the needs of the public and the resources it is designed to manage. 
This will require administrative involvement in the process and a deft ability to know 
when to circumvent the planned management system (and the agency planning staff) 
and let the risk-takers seek a higher plain. Risk-takers and your most creative staff 
may be constrained too easily by bureaucracy or resentful of process. They may be 
good at execution, but they tend to have a vision of a goal rather than a carefully 
determined road map to reach the goal. Top administrators and the planning system 
must be sensitive to their needs and make sure they are not smothered by the system. 

Conclusion 

In short, the planning system in place in the Kansas Department of Wildlife and 
Parks has its weaknesses, yet it has also filled a very critical need for stability and 
accountability in our reorganization. At the same time it must also be fine-tuned to 
be more flexible and responsive and less reliant on procedure rather than innovation. 

We want to make it clear that we strongly support the planning process. Many 
states would benefit from a planning system like ours. But it is important that everyone 
realize that implementing a planning system will not make problems go away. If 
anything, it heightens the awareness of an agency's shortcomings. Our Department 
has been through one cycle of planning as a new agency, and it is still too early to 
judge the effect of the planning system on reorganization. Reorganization is not 
through yet; it may never be. We started off at a disadvantage, with an unexpected 
reorganization. Not everyone was aware of the new direction of the Department at 
the time we began revising the strategic plan. Our next planning cycle, which will 
begin shortly, will be a better proof of the system. 

Planning as a Tool for Agency Management + 621



Adventures In Improving Agency Management: 
How To Survive and Succeed 

Dwight E. Guynn and Heidi B. Youmans 
Montana Department of Fish, Wildlife and Parks 

Dennis Schenborn 
Wisconsin Department of Natural Resources 
Madison, Wisconsin 

Managing work is described by Drucker (1974) as composed of five basic func­
tions. "A manager, in the first place, sets objectives ... Second, a manager organizes 
... he classifies the work and further divides the activities into manageable jobs 
... Next, a manager motivates and communicates ... The fourth basic element in 
the work of the manager is measurement. The manager establishes yardsticks ... 
Finally, a manager develops people, including himself." 

Those of us involved in management of resource agencies should be performing 
these five functions as surely as any profit-oriented business does. Restructuring a 
system of management to systematically integrate each of these functions can provide 
great benefits to the natural resources we manage. A systematic approach to man­
agement can increase program effectiveness and agency efficiency and enhance 
agency accountability to both the public and the legislature. The authors of this paper 
are firmly convinced that some of the most significant advances in managing natural 
resources will come about through advances in agency management rather than just 
through application of better biology. 

Most of us with natural resource backgrounds receive little or nor formal training 
in how to manage an agency. Many former agency biologists were promoted to the 
managerial ranks on the basis of their abilities to manage the resource, not because 
of their skills in managing an agency. All too often, success in managing agency 
operations is left to chance. Success is sometimes achieved when agency managers 
are fortunate enough to learn through on-the-job training or by emulating other 
successful managers. Most struggle mightily, sometimes succeeding through trial 
and error, sometimes not. The management practices of an organization usually 
reflect the diversity of background and experience of its managers (Hickman and 
Silva 1984), which do not necessarily result in a well-organized, logical process of 
making management decisions. 

Comprehensive Planned Management Systems 

One logical, cohesive process for conducting effective management of an agency 
is often referred to as a comprehensive planned management system (CPMS). An 
effective management system can only be developed through conscious efforts to 
systematize the way the agency functions and •'thinks'' about its work. Consequently, 
management systems permeate all levels of management and relate to the interactions 
of all five of Drucker's management operations. The comprehensive planned man-
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agement system has been described as the process by which an agency addresses 
four major questions: 

(Crowe 1983) 
I. Where are we?
2. Where do we want to be?
3. How do we get there?
4. Did we make it?

"Where are we," includes an inventory of the current resource status and iden­
tification of issues and problems facing the agency in management of these resources. 
"Where do we want to go," includes formulation of goals, objectives and strategies 
for the agency's resource management program. "How do we get there," addresses 
implementation of strategies directed toward problems which could hinder attainment 
of program objectives. This phase outlines day-to-day operations of the agency, most 
easily recognized in the form of work plans and project proposals. Evaluation of 
work efforts and project results is the phase that answers the question, "Did we 
make it?" End-of-year project reports and personnel performance appraisals are two 
of the most universal vehicles used by agencies to evaluate their operations. 

The Difficulty of Improving Agency Management 

Adoption of a comprehensive planned system of management is an evolutionary 
process. No matter how well a system is initially designed or how well an agency 
is currently managed, successful management requires continual fine-tuning and 
adjustment to adapt agency operations to a changing world. However, changing the 
way an agency currently does business is not an easy task. Machiavelli ( 1950) summed 
up the dilemma facing those who attempt to implement a new way of doing business 
when he stated: 

There is nothing more difficult to take in hand, more perilous to conduct or more uncertain of 

its success, than to take the lead in the introduction of a new order of things, because the innovator 

has for enemies all those who have done well under the old conditions, and lukewarm defenders 

in those who may do well under the new. 

The authors of this paper have been members of the Organization of Wildlife 
Planners (sponsor of this special session) for several years. One of the main objectives 
of our organization is to assist and provide support to agencies that are involved in 
the development and implementation of their own planned management systems. 

Several state resource agencies are successfully operating under comprehensive 
planned management systems (CPMS). Each of these agencies encountered unique 
challenges in the process of implementing a new way of doing business. However, 
there is a degree of commonality in the kinds of hurdles faced by those attempting 
to improve management of their agencies. Our objective here is to highlight some 
of the most·common potential pitfalls using real-life examples from our own re­
spective home states, as well as experiences of our colleagues in other states. 

Implementation is Key 

The manner in which perceived "new wave" management is implemented is 
paramount to its success-no matter how sound, straight-forward, or minor proposed 

Adventures in Improving Agency Management + 623



management changes may be. Formulating the ideas for a better way of doing business 
is not nearly as difficult as convincing others of their merit and actually getting the 
change enacted by all involved. People in positions of authority know that they can 
direct employees only within the directive latitude those employees determine for 
themselves. Administrators also realize that there is no field manager worth his/her 
salt that can't figure out a way to avoid or circumvent directives that he/she doesn't 
agree with! 

Robert H. Waterman, Jr. (1987) emphasized the implementation hurdle in his 
book The Renewal Factor with the statement: "The concept is easy; implementation 
is a bitch!" So, how does one go about successfully implementing change? Five 
major challenges often stand in the way: 
1. Coping with fear, the common initial reaction to change.
2. Creating a shared vision of where the agency is going and why.
3. Building ownership in management changes.
4. Failure to accommodate failure.
5. Sending the proper signals.
The better job an agency does in meeting these challenges, the more likely that
implementation of management changes will be successful.

Coping With Fear of Change 

Fear of change manifests itself in many ways ranging from withdrawal from the 
implementation process or passive resistance to open hostility and subversive attempts 
to sabotage the system. Fear arises from uncertainty: uncertainty about how the new 
change will affect "me," "my" job security, "my" level of authority and respon­
sibility in the agency, etc. Communication and knowledge are the keys to overcoming 
fear of change. 

The experience of Montana's Department of Fish, Wildlife, and Parks (MDFWP) 
and Wisconsin's DNR in coping with fear of change is fairly typical. When efforts 
were begun to implement a planned management system there was great concern 
among field people and managerial staff (especially mid-level managers) regarding 
this new "system." Misinterpretations and misunderstanding were rampant. Some 
managers simply maintained that it would not work, while others were openly hostile. 
One crusty Wisconsin field manager said, "If you took all the planners in the capitol 
and laid them end to end, it would be a pretty good idea . . . especially along the 
interstate." 

Several techniques can be used to address this initial resistance to change. Proper 

pacing is one. The degree of change and the pace at which it is introduced must be 
calibrated to match peoples' comfort levels. Montana began to prepare for imple­
menting its comprehensive planned management system by reviewing and updating 
its existing strategic plan. Most agency employees were relatively familiar and com­
fortable with the existing planning document. After some small successes had been 
achieved during revision of the plan (and comfort levels increased concurrently), the 
pace was increased. Implementation of written work plans for all agency projects 
came next, but only after comfort levels had been raised amongst agency staff. Two 
key approaches to overcoming fear of change are: 
1. Sometimes one must go slow to go fast.
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2. Often it is best to tackle smaller tasks first and build successes (and credibility
concurrently) before tackling more major tasks.

Creating a Shared Vision 

Misunderstanding and misinterpretation of how and why an agency is changing 
its old way of management are common problems. The challenge is to create a shared 

vision of how the agency can be better managed, what changes are to be made, and 
what benefits will result. If there is no common understanding of exactly what is to 
be changed, how it will occur and most importantly why, then it becomes impossible 
for those within the agency to support or work constructively toward a common goal. 
Confusion and frustration result. 

One common source of confusion and misconception for managers and adminis­
trators is a tendency to focus on only one small part of the total management system 
at a time. Many managers in both Montana and Wisconsin for example, thought that 
"the job was done" once the strategic planning document was written. The linkage 
between strategic planning and organizing the actual work, setting priorities, allo­
cating funds, and measuring performance escapes many managers in the early stages 
of implementing a management system. As a consequence, many managers felt 
threatened and attacked the system when it suddenly became apparent that the strategic 
plan would become the functional basis for prioritizing and funding their work pn;:,jects 
(i.e., that the strategic plan would effect their work). 

Internal communication is critical to creating a shared vision of what a management 
system really means to a manager's budgets and day-to-day field operations. This 
is a continuous effort taking many forms. Kicking off major management changes 
with focus groups, training sessions, workshops, in-house videos, internal newslet­
ters, and face-to-face, one-on-one meetings are some of the communication methods 
employed by MDFWP, the Wisconsin DNR, Maryland Forest, Parks, and Wildlife 
and others to develop a shared vision. 

Creating a Sense of Ownership 

The most traditional (and outdated) management model is based upon a strong 
hierarchy with those at the top making the decisions and those below carrying out 
those decisions. This type of "theory X" management (McGregor 1960) works well 
only under conditions of slavery or in environments with strong and continually 
emphasized hierarchical roles amongst employees and managers. Management of 
today's natural resource agencies doesn't occur in such an environment. A major 
component of today's work force consists of independent and highly trained profes­
sionals with scientific backgrounds. Professionals object to dictatorial management 
styles and demand involvement in decisions which impact their professional roles 
and responsibilities. 

Decisions made with involvement of the work force are generally the best decisions. 
The expertise of the workers is included in the decision and, after all, at some level 
of detail, the workers know more about their work than do their administrative 
managers. This approach is fundamental to the spectacular success of Japanese 
business philosophy. In addition to better management decisions, employees find it 
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easier to support and effectively implement decisions they took part in making. It's 
basically human nature to be most committed to our own ideas! Decisions made 
solely by someone else and delivered as directives are a sure bet to be attacked or 
rejected-a phenomenon called the "not invented here" (NIH) syndrome (Water­
man, Jr. 1987). 

Successful implementation therefore requires identification of all potential "stake­
holders" and "naysayers" in any particular phase of a management system and 
making sure that they are included in the process of developing a shared vision of 
what the new system is intended to achieve. This does not mean relinquishing decision 
authority in return for a democratic voting system, but it does mean really listening 
to those affected prior to making decisions. A guaranteed recipe for failure is for a 
few staff (planners) to design changes in the way the agency does business and then 

ask everyone else their opinions. Or worse yet, just dictate the changes to all em­
ployees. 

Failure to build a shared vision with participation of managers and field people 
can doom any initiative. One manager in Wisconsin summed up an early failure with 
the comment, "I did exactly what you told me to do, even though I knew it wouldn't 
work." 

Another classic example of the NIH syndrome involved implementation of a 
method for reporting management information in Montana. In 1977, MDFWP im­
plemented a reporting process entitled Employee Activity Reporting System (EARS). 
It was a well though out concept for collecting and tracking needed management 
information for department work efforts except that only a few higher level staff had 
been involved in development of EARS. Consequently, there was little understanding 
and no ownership in the new reporting system among rank and file employees. Top 
management implemented the new reporting system by directive and distributed new 
report forms, a users manual and numerous informational memos to all employees. 
As would be expected, employees expressed confusion, lack of understanding and 
bitter resistance to the new reporting process and it was implemented with great 
difficulty. Not surprisingly, the Department dropped the EARS system within the 
year, primarily due to resistance to implementation. 

Montana's "EARS" reporting system was evaluated and subsequently adopted 
by the Kansas Fish and Game Commission. However, the Kansas approach to im­
plementation was quite different from Montana's. Those working with the Kansas 
reporting system held numerous information exchanges with employees before im­
plementation was attempted. Input was solicited from every employee of the agency. 
Only after this effort to include and gain support from agency employees was the 
EARS system implemented. Due to the ownership Kansas employees gained in 
developing EARS, there was strong support for the management change and the 
reporting system has been working successfully for Kansas since 1978. The concept 
was the same in both states but its success or failure was greatly influenced by the 
approach used for implementation. 

Simply dictating change is seldom successful. However, even when not in a 
position to dictate change, ignoring the need to include all important stakeholders 
early in the process is one of the surest ways to guarantee failure. Not long ago a 
group of mid-managers for a fish and wildlife agency got together and worked 
themselves into a frenzy over the need for change in their agency. They discussed 
ideas and decided on changes to suggest. But the route they chose to implement their 

626 + Trans. 54rh N. A. Wildt. & Nat. Res. Conj. (1989)



enthusiastic ideas was to write up a formal proposal which they sent directly to the 
agency head without any discussions with their colleagues and cooperators! When 
their colleagues saw the formal proposal for the first time (when they received copies 
of what was sent to the director), they felt very left out, hurt, resentful, and angry. 
Many of them reacted rather violently by marshalling their political powers to con­
vince the director of the stupidity of the new proposal and all the reasons why it 
wouldn't work. What would have happened if the initial little group had seen fit to 
visit with colleagues privately-to ask for their ideas-before the proposal was 
written and sent? The moral of this story: Just being well intentioned or "right" is 
not enough! 

Ownership within an agency must not be limited to stakeholders beneath the top 
decision maker. The agency director must be willing to display personal ownership 
as well. This case example involved an agency executive director who seemed 
sincerely interested in improving his agency's management procedures. In fact, he 
took special courses to help him learn good management techniques. He talked loudly 
and often about his commitment to improving his agency's management system. But 
then he did two things which sent signals to the troops that were inconsistent with 
his own exhortations: (1) To his already busy and "feeling overburdened" troops, 
he wouldn't give any indication of what his new, "top priority" enterprise was to 
displace. "Just work a little harder; let the agency take greater advantage of your 
energy and efforts!" was his real message. And (2) he capped things off by letting 
his own deadlines for producing his parts of the effort slip. The message here? 
"Everybody else jumps but me. I have more important things to do." This individ­
ual's motivation seemed to be sincere but his failure to exhibit personal ownership 
in the process sent his employees a message that was incongruent with what he 
wanted to accomplish. 

Accommodating Failure 

Professionals in the wildlife and fisheries fields set high standards and expectations 
for themselves as well as for others. They exhibit characteristics described by Lea 
and Brostrom (1988) for professionals in high technology fields: "Being 'right' is 
important in technical work groups and making mistakes is embarrassing ... . Be­
cause these professionals are so task-focused ... there's often a lot at stake for them 
professionally." This is commendable and leads to a high degree of self-motivation. 

However, too much of a good thing can have negative impacts. In many orga­
nizations, someone who has strived hard and failed at an undertaking is still labeled 
as a "failure" with all the negative connotations of our success-oriented society. 
This attitude, when part of our agency culture, discourages risk-taking by employees, 
thus discouraging new ideas, creativity and ingenuity. Such a parochial agency culture 
promotes an overly conservative low-risk approach: don't take risks; don't try any­
thing innovative or new. The old adage, "If it ain't broke, don't fix it" should not 
apply in resource management where doing what succeeded in the past is vulnerable 
to failure in the future. Our natural resources would be better served by agencies 
which observe the adage that, "He who has never failed, has never tried to do very 
much" (anonymous). 
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H. Ross Perot, who began in 1962 with $1,000 and built a $750 million company,
was recently quoted in "Inc." Magazine regarding his philosophy on mistakes: 

We teach people that mistakes are like skinned knees for little children. They're painful, but they 

heal quickly, and they're learning experiences. All over corporate America, you get to be chairman 

of the board by keeping your nose clean and not making mistakes. My people are covered with 

the scars of their mistakes. They've lived out in the field; they've been shot at; they've been hit 

in every part of their bodies; and they're real. By the time they get to the top, their noses are 

pretty well broken. The chances of them getting there with a clean nose are zero. Because they 

get there by producing, and the by-product is to make mistakes. 

(Burlingham and Hartman 1988) 

Failure to allow for failure can have devastating effects when developing new 
management processes. No system w·ill work perfectly when first implemented! 
Rather, successful systems are those resulting from experimentation with various 
approaches and methodologies. They evolve over time as a series of proven processes 
rather than a one-shot implementation of a grand design in its entirety. The perpetual 
process of fine-tuning a management system requires identification of what does and 
doesn't work and learning from our failures as well as our successes in the process. 
Agency managers must not succumb to the initial impulse to "throw the baby out 
with the bath water" when something doesn't work the first time. 

Management systems in operation in Kansas, Wyoming, Wisconsin and Montana 
look significantly different now than they did when each was first developed and 
implemented. Each of these states continually evaluates and fine-tunes its system, 
readily learning from mistakes and building on what is working. In these states, the 
new adage is, "If it's broken, fix it; if it ain't broken, build it better!" 

Sending the Proper Signals 

Agency administrators must be cognizant of signals they send throughout their 
agencies in the form of real or perceived rewards and punishments associated with 
complying with new management changes. A sister agency of ours was working 
very hard to implement a new budgeting process which required breaking large budget 
requests into smaller units to improve budget allocation decisions. Six regional 
managers met with top administrators at an annual budget meeting to present their 
budget requests. Only one manager had followed the directive to break his overall 
budget request into smaller project units. The other five managers, refusing to submit 
their budget requests to detailed scrutiny, arrived at the meeting with their budget 
requests in the same "lump sum" format as in the past. 

Each manager presented and defended his budget request in the same manner as 
in past years except for the one manager who had worked to break his budget into 
more specific project units. As he presented the specifics of his budget, the other 
managers challenged the merits of each project and the budget amount requested for 
each. 

How did top administration react? They assumed that since there was controversy 
over only one manager's budget, there must be something wrong with it. The manager 
who had followed the new budgeting process was allocated the smallest budget ever! 
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Will any of the managers party to this episode be willing to subject their budget 
requests to detailed analysis in the future? 

If an effort to improve agency management procedures is to succeed, employees 
must not be penalized for their good faith efforts and participation! In fact, they 
should be rewarded somehow if possible. Employees are very sensitive to conflicting 
signals sent by their supervisors and leaders. Conflicting signals will quickly destroy 
commitment, cooperation, and any effort at all on the part of employees to do the 
work required to implement an agency initiative. Administrators and managers must 
bear in mind that their actions are much more powerful cues than their rhetoric; 
"read my lips" just won't suffice to change how an organization conducts its busi­
ness! 

Summary 

Overcoming fear of change, the shared v1s10n that a strategic plan provides, 
ownership in management processes, continual fine-tuning (not expecting perfection 
the first time), and attention to sending the proper signals are the factors which drive 
evolution of successful management systems. While the basic components and prin­
ciples of a comprehensive planned management system are fairly standard, there is 
no universally adaptable "package" which can simply be "plugged into" any or­
ganization. We previously made the point that an agency's culture and management 
traditions arise from the cumulative background and experience of its managers. 
Management system components therefore must be tailored to accommodate existing 
cultural features such as organizational structure, lines of authority, management 
style and traditions. 

We haven't shared our experiences and observations to be critical of ourselves or 
others. Rather, we hope that by highlighting some of the most common pitfalls we 
and our colleagues have encountered and survived, others can learn from our ex­
periences and be more successful in developing and implementing management 
changes. 
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Are We Barking Up The Wrong Trees? 
Illusions, Delusions and Realities 
of Communications in the Natural Resource 
Management Mix 

David J. Case 
D.J. Case and Associates 

Mishawaka, Indiana

Introduction 

Communications efforts-information and education, public affairs, etc.-have 
been part of natural resource management agencies and organizations since they were 
created. This paper takes a critical look at communications in the natural resource 
management mix in the United States by examining three questions: 
1. How important is communication in natural resource management?
2. How well are we addressing the communications function?
3. How can we do better?

Because most of my experience has been with fisheries and wildlife related agen­
cies, organizations and issues, the examples and emphasis in this paper are from 
those fields. However, based on my observations, the same problems and oppor­
tunities in the fisheries and wildlife fields apply to the broader natural resource field. 
Also, for brevity, I will include fisheries in the term wildlife. 

The terminology used to describe the communications function in the wildlife field 
is confusing. If it is any consolation, the same confusion exists in the business 
community. Communications is used here as an all-encompassing term that includes 
the various disciplines of public relations, advertising, marketing, legislative action, 
human dimensions, citizen participation, information and education and public af­
fairs. Although each of these have different meanings to different people, the context 
in which I talk about them today will be essentially the same. Agency and organization 
functions such as hunter education, boating safety and communications within the 
agency (internal communications) are also included. 

How Important Is Communication? 

If asked the question "Is communication important in wildlife management?" 
most of us would answer, yes. But how important is it? Wildlife professionals for 
nearly 60 years have described communication as one of the critical elements in the 
wildlife management process. 

The American Game Policy of 1930 identified the need for "public education" 
on wildlife resource management and outlined strategies for "a larger educational 
machinery" (Leopold 1930). Aldo Leopold talked extensively about the need to 
educate the landowner and the public in general about land conservation (Leopold 
1933, 1940, 1942). In his presidential address to The Wildlife Society in 1940 
(Leopold 1940) he said "We find that we cannot produce much to shoot until the 
landowner changes his ways of using land, and he in tum cannot change his ways 
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until teachers, bankers, customers, editors, governors, and trespassers change their 
ideas about what land is for." 

The 1973 North American Wildlife Policy (Allen 1973) was more explicit in 
describing the critical role that public relations and education play in wildlife man­
agement. They said communications efforts at the time were characterized by thinly 
spread support and minimum services. 

Langenau and Ostrom (1984) developed a model for displaying relationships be­
tween public demand, wildlife resources, organizational and political factors, and 
public benefits from wildlife. Their research identified a number of changes that 
would be expected to increase recreational benefits from wildlife. Specifically, they 
listed four areas of work for increasing hunter-days: 
1. Comprehensive planning.
2. High field-to-staff ratios among civil service employees.
3. Increased efforts in information and education.
4. Increased state and federal revenues from hunters.
Communications and contact with the public plays a critical role in all four of them.

The mission statement or goals of almost every wildlife agency and organization 
in the country mentions the need to communicate with wildlife constituencies. For 
example, one of The Wildlife Society's four principal objectives is "to increase 
awareness and appreciation of wildlife values" (The Wildlife Society 1988). In­
creased information and/or education efforts are specifically listed in 12 of the 24 
conservation policies of The Wildlife Society. Their policy on conservation education 
says it "is of paramount importance" (The Wildlife Society 1988). 

Numerous authors on diverse subjects from waterfowl hunters (Smith and Roberts 
1976) to anti-hunters (Decker and Brown 1987, Todd 1980) to wetland conservation 
(Conservation Foundation 1988) point out the crucial role that communication efforts 
play in solving wildlife and wildlife habitat conservation issues. 

In their final chapter, entitled "Wildlife 1985-2000: "The Profession and Man­
agement" Gilbert and Dodds (1987) listed three factors that will force more intensive 
management of wildlife populations: 
1. Declining habitat in all countries.
2. More people with highly diverse interests in the resource will be using it and

will demand that their interests be met.
3. The need to justify expenditures.

They believe this more intensive management will result in an increased importance
for communications because, among other things: 
• The North American hunter will need to be more knowledgeable about wildlife

and will be expected to assume a more responsible role in managing the species.
• Wildlife managers will have to extract data from their programs to inform and

education the public, planners and policy makers so that management practices
and programs_ can continue.

• The nonhunter and nontrapper client base will expand greatly, requiring com­
munications products and services not traditionally provided.

They say massive efforts will have to be put into the I&E budgets of wildlife agencies, 
and programs of most agencies will have to shift considerably. 

But more convincing, I think, than any of these examples is an examination of 
your personal experience. I would challenge each of you to think about the most 
difficult, most exasperating, most critical issue you are dealing with or have dealt 
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with. Then think about why it was a difficult issue and what the ultimate solution 
was or will be. Having done this with many people, I'm confident that a significant 
component of the issue or problem and its solution will have to do with people and 
thus with communications. 

How Well Are We Addressing the Communications Function? 

How well are we addressing the communications function? Frankly, I find the 
answer to this question embarrassing and hope that you do too. Before starting on 
the formal preparation of this paper I was concerned I might not be able to find 
enough information to back-up my observations on how important communications 
are or how poorly we are handling the communications function in the wildlife 
management field. That wasn't the case 01;1 either count. 

Budget and Personnel Allocation 

The U.S. Fish and Wildlife Service (FWS) is the federal government's lead agency 
for conserving and managing the nation's fish and wildlife resources (Chandler 1985). 
In fiscal year 1988, the FWS had a budget of $743 million and 6,300 employees 
(Lenhart 1988). The budgets and personnel devoted to communications efforts are 
difficult to assess in the FWS because of the various terms used to define commu­
nications and budgeting between regions and between divisions. 

However, in fiscal year 1988, the public affairs office in Washington, DC had 18 
full-time equivalent positions and a budget of $587 ,000. Adding an estimated 70 
people for regional public affairs, public use and information, and others gives a 
total of 88 people (1.4 percent of their workforce) devoted to communicating with 
the myriad of interests that affect the FWS mandate. 

In spite of an apparent low ranking for communications personnel within FWS, 
29 (29 percent) of 101 objectives listed for achieving priority activities within the 
agency during 1988 had a significant or total communications component. Even if 
the number of people devoted to communications were doubled, the FWS would 
still be woefully understaffed in terms of communications. 

Adams et al. ( 1988) conducted a national examination of information and education 
(l&E) divisions of state natural resource agencies and found that l&E divisions 
received 2. 7 percent of the total reported agency budgets and were staffed by 2.6 
percent of the total personnel. More than 21 percent of all l&E personnel had duties 
related to the production of the agency magazine and other publications, and 53 
percent of all I&E program dollars were dedicated to these functions. Although 
highly variable, the "average" agency reported 628 personnel of which 16 were in 
l&E. Adams et al. questioned the effectiveness of state l&E efforts based on their 
orientation to short-term objectives and heavy reliance on potentially outdated com­
munications techniques. 

Surveys conducted by the Wildlife Management Institute (1987) indicated that 
l&E staff in state fish and wildlife agencies made up 3. 2 percent of the personnel 
in 1968, 2.7 percent in 1976, and 2.3 percent in 1985. 

Gilbert and Dodds (1987) gave the following assessment of communications of 
in the wildlife management field: 

When there is so much apparent interest, as we have noted several times in this text, why are 

governments cutting budgets or Jailing to fund wildlife agencies? The answer lies in the profession's 
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failure to market its product! We have failed to translate wildlife research findings and wildlife 

management practices into social and economic benefits. Only an occasional management practice 

has been perceived by a portion of our clientele as having some value. Wildlife is losing out at 

political levels during budget crunches almost by default . . . .  We have been too complacent 

and too comfortable in believing that what we were doing is of value to the resource and to the 

public we were supposed to serve. But we failed to let these publics, both internal (in government, 

within the system) and external, in on what we were doing and how our activities benefitted each. 

Our attention has been too heavy on the side of research and management and too light on 

information, education, and public relations. As managers we have tended to be unable to 

articulate adequately what we were doing and why. 

Steel Shot: A Case History 

The lead versus steel shot issue in North America was, and is, a complex, con­
troversial and emotionally charged issue, which makes it a fairly typical issue in the 
wildlife business. Unfortunately, it is also typical of communications efforts within 
the wildlife business. 

Bellrose (1959) first quantified the problem of lead poisoning in waterfowl in 
1959. Subsequent studies and discussions within the wildlife profession confirmed 
that lead poisoning was a serious problem and something should be done about it. 
Finally it was decided that steel shot should be used for waterfowl hunting and the 
hunting public was dutifully notified of that fact. The rest, as they say, is history. 
Millions of dollars and thousands of manhours have been poured into the fight of 
lead versus steel shot for waterfowl hunting. The resultant disputes over a seemingly 
simple issue will affect the wildlife management field for years to come. 

From a communications standpoint, two basic principles (among others) were 
violated early in the effort. First, no systematic program was developed for assessing 
what the hunting public knew about lead poisoning or steel shot, what the potential 
reaction of hunters and shot manufacturers would be or what were the best com­
munications strategies for getting support for conversion from lead to steel. Second, 
with few exceptions, the affected interests-hunters, manufacturers, waterfowl or­
ganizations, state agencies-were not brought together in the process until decisions 
were made and stances taken. 

As a positive footnote, a number of states (Iowa, Montana, Nebraska, North 
Dakota) have successfully initiated intensive, systematic communications and training 
programs for conversion from lead to steel through the 27-state Cooperative Lead 
Poisoning Control Information Program (M.A. Johnson, pers. comm., 1989)). 

How Can We Do Better? 

Considerable variability exists between the organizations and agencies and their 
communications effectiveness. There are stellar l&E divisions and stellar commu­
nications efforts such as Project Wild. But, if the overall level of professional com­
munications needed to properly manage our wildlife resources today and in the future 
is to be achieved, four basic things need to occur: 
1. A recognition within the wildlife field of communications as the "weak link"

in the wildlife management process.
2. Communications managers must become part of the management team and

decision-making process. And, be held accountable for their performance.
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3. More communications managers must be trained or recruited.
4. Personnel and budgets for communications within wildlife agencies and orga­

nizations must be increased.
Stating these needs and making them happen are, of course, two different tasks. 

Making them happen will not be easy. Major obstacles-illusions or delusions, if 
you will-must be overcome. 

Communications-The Weak Link in the Wildlife Management Process 

Figure 1 illustrates the communications process. Information is generated. It is 
then encoded by a sender and disseminated through a medium or media. The message 
is received and decoded by the receiver and understanding or action takes place. 
Through feedback, the sender can tell if the desired action was taken, and if not, 
what adjustments must be made. Breakdowns in this communications process can 
occur at any point-the medium (TV for example) may change the message from 
what the sender desired or the receiver may not understand the message as it was 
sent. In either case, the desired understanding or action may not occur. 

Figure 2 illustrates the management process as practiced by most wildlife agencies 
(Wildlife Management Institute 1987). A comparison of the two processes reveals 
the root of our communications problems in wildlife management. In Figure 2, the 
communications function is relegated to an administrative service. It does not serve 
the encoder function that it obviously must. As illustrated, communications (direct 
contact with "People") for "Resource Management" and "Technical Services" are 
left to the personnel in those areas-most of whom do not have the interest, time 
or expertise for managing systematic communications efforts. 

This fundamental problem can be resolved by either having communications man­
agers within each division of the agency-fisheries, wildlife, parks, etc. Or, having 
a communications division that serves a support function for all divisions. The system 
used should be based on the organizational structure of the agency or organization. 
The important point is that the encoders or communications managers should be 
involved in the entire communications process. Today in most agencies and orga­
nizations that is not case and thus communications forms the ''weak link.'' The 
growing and sorely needed field of human dimensions in wildlife is a direct rec­
ognition of this "weak link" (Nielsen et al. 1989). 

Information 

Source 

Encoded and 
Sent by Sender e 

Feedback 

Decoded by 
Receiver 

Figure 1. The communication process (Cutlip et al. 1985). 

Understanding/ 
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Figure 2. General pattern for resource management (Wildlife Management Institute 1987). 

Communicators Managers: Part of the Management Team 

Communications managers, as the term implies, are people in charge of planning, 
implementin_g and evaluating communications efforts within wildlife agencies and 
organizations. Their role is to identify how the communications function can be used 
to help achieve agency and organization objectives. Their counsel and expertise must 
be availed in all decisions that will involve the "public." And for the wildlife 
management agency, that means most decisions. 

Larry Kruckenberg, Chief of the Communications Division for the Wyoming Game 
and Fish Department, one of the model l&E divisions in the U.S. (8.5 percent of 
Wyoming personnel are in I&E), says there are two main reasons the division and 
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I&E efforts in Wyoming have been successful (Kruckenberg 1985). First, the Com­
munications Division is part of the management team. They are involved in the 
discussion and formulation of priorities, policies and strategies. Second, they are 
held accountable for their performance. It is the responsibility of the Communications 
Division to develop specific programs for helping achieve the identified objectives 
of the agency and then carry them out. 

One reason the communications function doesn't play the vital role that it should 
in many situations, is that its value has never been demonstrated by the communi­
cations people. The obstacle is often the attitude of I&E departments and public 
affairs people. They see their role as producing products for the public and the 
agency-a magazine, newsletter, videotapes or radio shows. If these products look 
good and receive awards then it's a job well done. Producing products is obviously 
important, but even more important is determining what needs to be communicated 
to whom, how they feel about it now, and then, and only then, producing the 
communications products. If the communications managers do not do this strategic 
thinking it will probably not get done. How many state and federal agency or 
organizations I&E departments can show you their detailed communications plan for 
the next one to five years for addressing the identified priorities of the organization? 
The answer, unfortunately, is very few. 

More Communications Managers Used 
in the Wildlife Management Process 

The solution is to have more communications managers managing communications 
efforts. Communications managers can be produced: 
1. Through continuing education of current I&E and other staff.
2. By training wildlife students at the undergraduate and graduate level as com­

munications managers.
3. By recruiting or hiring communications professionals.

Continuing education. Intense continuing education in the areas of strategic com­
munications planning, conflict resolution, human dimensions research and citizen 
participation for current I&E and other staff involved in communications would be 
a first step. It is widely known that communications skills, in addition to policy, 
administration and other ''non-traditional'' wildlife disciplines need to be part of the 
wildlife managers training. (Gilbert and Dodds 1987, Hein and Bates 1983, Cook­
ingham et al. 1980). The need for continuing education of wildlife professionals in 
general is a separate, but no less important issue. 

Training students. The need for communications as part of the training for wildlife 
students has been well documented (Cross 1987, Knuth 1987, Nielsen 1987, Adams 
and Thomas, 1986, Brynildson 1984) and a number of universities offer commu­
nications courses. The need still exists, however, for specific curricula designed for 
communications managers in natural resource management. 

Recruit or hire communications professionals. Professionals practicing in all of 
the communications areas needed in the wildlife management field exist. They need 
to be recruited or hired to lend their expertise. 

The use of qualified communications managers will help wildlife management 
agencies and organizations deal with two serious delusions-"activities equal re­
sults'' and ''if its on the radio or TV you have communicated.'' The reality is that 
activity does not always equal results. The fact that an article has been published in 
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the state magazine, a radio show has been aired or a news release sent out does not 
mean it was heard by the target audience, understood or acted upon. Only through 
careful planning and continual evaluation can you ensure activities will equal results. 

To many in the conservation field, communications means working with the mass 
media-radio, TV and newspapers. Although the media is often a key channel for 
communicating with the diverse publics that wildlife agencies and organizations deal 
with, it is not appropriate for all situations. Jim Grunig, professor of public relations 
at the University of Maryland, recently said "the better the public relations program 
the less the need for mass media" (Public Relations Journal 1989). The success of 
intensive one-on-one extensions type programs in North Dakota and other places are 
evidence (Stromstad and Donovan 1989). 

Increase Communications Personnel and Budgets 

In spite of the austere budgets most agencies and organizations are now dealing 
with, it is clear communications budgets and personnel must be increased if we are 
to achieve our wildlife conservation mandate. 

Does this mean money and manpower allocated to other fisheries and wildlife 
management programs should be reduced? With few exceptions, natural resource 
management agencies in the U.S. are severely under-budgeted considering their 
mission. However, given the economic and political realities, it's not likely that 
budgets will be increased to accommodate expanded communications efforts. In that 
case, then, it is not only appropriate but absolutely necessary that money and per­
sonnel be allocated from other programs to communications. 

The attitude of some state and federal legislators is a major obstacle to increased 
communications budgets for state and federal resource agencies. Some legislators 
are subject to the illusion that communications budgets should be kept to a minimum 
because, they say, agencies don't need to toot their own horns. Is there a legitimate 
concern for communications efforts getting out of hand? Sometimes. Is line item 
reduction of communications budgets the most effective way to manage that concern? 
Emphatically, no. That reasoning is analogous to solving the military procurement 
corruption problem by eliminating the military. 

Responsible communications efforts in the best interest of the public will be 
achieved by hiring competent, professional communications managers and holding 
them accountable for carrying out their programs; not by keeping their budgets so 
low they can hardly sustain a program. 

Conclusion 

Wildlife management is people management, and thus communications. Whether 
our objective is the selective harvest of species through hunting, trapping or fishing 
regulations, enhancement of habitat on private lands through incentives or persuasion, 
or the protection of critical habitats through acquisition or legislative action, com­
munications plays a critical role. 

Are we barking up the wrong tree? No, I don't think so. We're just not barking 
loud enough yet. Encouraging progress in the recognition and implementation of 
planned management systems and the developing field of human dimensions bodes 
well for our ability to address the communications function. The theme for the annual 
meeting of the Organization of Wildlife Planners last June was "Politics, Public 
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Relations and the Press.'' And yesterday afternoon an entire session of this conference 
was devoted to human dimensions. 

In summary, if we as wildlife professionals: 
1. Recognize the role of communications in the wildlife management process.
2. Make sure trained managers are in charge of our communications efforts and
3. Provide the level of funding and personnel commensurate with the task at hand,

we will be barking up the right tree.
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Introduction 

The presence of deer in California provides many different type of benefits to 
Californians. The general public enjoys viewing deer on outdoor recreation trips 
taken throughout he year. Hunters derive a substantial economic benefit from deer 
during the fall hunting season. However, deer hunters also receive enjoyment from 
viewing deer on outdoor recreation trips taken when deer hunting is out-of-season. 
In addition, rural towns and counties in California obtain a significant injection of 
business activity from deer hunters during the fall hunting season. 

This study quantifies in dollar terms the economic benefits to the public and hunters 
as well as the business activity generated in California from deer. We display how 
hunting and viewing benefits change with increases in deer populations. Lastly, the 
use of this economic information in habitat protection, land use planning and deer 
management is presented. 

Defining the Benefits of Deer 

Wild deer are the property of the State, and in California, hunting rights on public 
lands are not sold through a competitive market. Because viewing or hunting deer 
provides enjoyment (i.e., utility) to people and deer are a scarce resource, deer do 
have an economic value to society. In many cases this economic value substantially 
exceeds any of the financial indicators associated with deer. For example, the price 
of a deer tag reveals little about the economic value of deer hunting. In the case of 
viewing deer, no fee is currently charged. Does this imply there is no economic 
benefits from viewing deer? Certainly not. 

The economic value of any resource, whether marketed or non-marketed is defined 
as the users' willingness to pay. (U.S. Department of Interior 1986, U.S. Water 
Resources Council 1979, 1983, Sassone and Schaffer 1978, Just et al. 1982). Will­
ingness to pay (WTP) is an expression for the users' willingness and ability to forego 
either income or other goods to a gain resource of interest. Thus, WTP is a measure 
of the economic sacrifice a person would make to obtain or maintain use of a good 
or service. Whether this WTP is actually collected as cash is largely irrelevant from 
the standpoint of economic efficiency. While it may be important for political reasons 
to transfer a portion of the users willingness to pay to actual cash flow, any financial 
returns are just that; a transfer of benefits from users to the recipient. The total 
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economic value received by society does not change, only the distribution of the 

economic value between members of society. 

The actual expenditures by deer hunters or viewers for gasoline, film, lodging, 
etc., is a cost of participation but is a gain to the local economy where the spending 
occurs. The spending by hunters or viewers stimulates the local economy, creating 
personal and business income as well as employment. Income and employment is 
also supported in business sectors that supply goods or raw materials to the businesses 

that directly receive hunter spending. 
Different policy decisions require different types of economic information. From 

the point of view of counties in California and the state government, actual expen­
ditures by deer hunters and viewers may be relevant indicators of the economic 
importance of deer in California. Certainly at the county level, injection of hunter 

spending creates a gain in local income and employment. Thus, for land-use planning 

issues where cities and counties are the decision-making entities, information on 

income and employment generated by people viewing and hunting deer would be 

appropriate. 
However, from a national economic efficiency stand point, the expenditures by 

hunters are a cost of participation, not a benefit. More importantly, the gain in 
employment from hunter spending in California, may be offset by less business 

activity in other sectors of the economy that would have received the consumer 
spending if hunting was not available. Hence from the viewpoint of a federal agency, 

or when dealing with federal funds, income and employment generated by hunters, 
a local logging contractor, ranchers, etc., are not economic efficiency benefits. Here 
information on the hunters or viewers net willingness to pay, i.e., willingness to pay 

over and above their current expenditures is the relevant measure of value of deer 

to the nation. This value is sometimes referred to as a gain in National Economic 
Development or (NED) by the Bureau of Reclamation, U.S. Army Corps of Engi­
neers, or U.S. Soil Conservation Service. All of these agencies follow the principles 
of benefit-cost analysis, which defines net benefits as the gain in value of output 
over and above the costs (or expenditures) necessary to produce it. 

This viewpoint is similar to that of the hunter or viewer themselves. Again, 
expenditures are costs of hunting, but the gain is a form of net willingness to pay 
called consumer surplus. The relevance of these different economic concepts will be 
made clearer later in the habitat protection example. 

Techniques for Measuring Benefits and Business Activity 

Measurement of deer hunters and viewers net willingness to pay can be performed 
using either a demand estimating technique called the Travel Cost Method (TCM) 
or a market simulation approach called the Contingent Valuation Method (CVM). 
Both methods are recommended for use by Federal agencies when performing benefit 
cost analysis (U.S. Water Resources Council 1979, 1983) and when valuing natural 
resource damages (U.S. Department of Interior 1986). 

Both methods are applicable to valuing deer hunting and viewing deer. The choice 
between methods depends upon the nature of the data, sample size and the objectives 
of the study. Since one of the key objectives of this study is to quantify how the 

benefits of deer hunting change with many hypothetical changes in deer management, 

the Contingent Valuation Method has the broadest applicability. However, the Travel 
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Cost method was also applied to this data with results similar (but not identical to) 
that from the Contingent Valuation Method. To provide a brief summary of the 
different facets of the study and to maintain comparability between hunting and 
viewing values, the remainder of the discussion will focus on CVM. The results of 
the TCM are available in Loomis et al. (l 989). 

Dichotomous Choice Contingent Valuation Method (CVM) 

CVM utilizes a simulated market to allow the hunter or viewer to reveal their net 
willingness to pay for deer. Specifically, the respondent is asked whether they would 
pay some additional dollar amount. The specific increase in dollar amount varies 
across the sample of respondents. A logit regression is then statistically estimated 
relating the probability a respondent will answer yes they would pay or no they 
would not pay, to a set of explanatory variables including the dollar amount they 
were asked to pay. From the estimated logit curve, the expected value of the samples 
maximum net willingness to pay can be calculated. More detail on this method is 
provided in Loomis (l 988) or Loomis et al. (l 989). Willingness to pay was calculated 
for the value of deer hunting under current conditions as well as five possible 
improvements in deer hunting quality. 

Translation of hunter and viewer expenditures into personal and business income 
and employment in the state requires having information on the gross retain margin 
or "value added" in each sector of the economy and each sector's multipliers. For 
example, a hunter's expenditure of $10 on ammunition might result in an initial 
direct gain in the California economy of only $3, since the sporting goods store may 
have purchased the shells from the manufacturer or distributor located in another 
state. However, the $3 gain is only the first round effect on the California economy. 
This $3 gain becomes wage income to sales clerks, business income to the store 
owner and rental income to the store's landlord. A large portion of this additional 
income to these people is spent in the economy, becoming income to others. This 
process of spending and respending continues for several rounds. 

The multipliers quantify the total change in income and employment in all sectors 
of the economy from the initial change in income. The particular multipliers used 
in this study are the U.S. Department of Commerce's RIMS multipliers for California 
(U.S. Department of Commerce 1986). 

Data Sources 

Two mail surveys were performed to collect the data for this study. The first mail 
survey dealt with the value California households place on viewing deer during 1987. 
The sample was 3,000 randomly selected households in California. Deleting the 
undeliverable surveys, we obtained a response rate of 44 percent or 1,056 returned 
surveys. The deer hunter survey involved mailing 15,300 surveys to persons who 
had purchased a deer tag for the 1987 deer hunting season. The surveys were sent 
out immediately after the end of the season in each hunting zone. Deleting undeliv­
erable surveys, we obtained a response rate of 60 percent. 

Both surveys asked questions about trip expenses and dichotomous choice CVM 
questions regarding willingness to pay. Copies of the survey are available in Loomis 
et al. (l 989). 
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The results of the survey and analysis will be summarized at the state level and 
for the four major types of hunting zones in the state. In general, the A zone extends 
along the coast of California from Mendocino to Ventura counties. The B zones are 
the north coast of California to the Oregon border. The D zones generally follow 
the central valley, the west slope of the Sierra Nevada Mountains and southern 
California. The X zones cover the northeast corner of the state and the east side of 
the Sierra Nevada Mountains. 

Willingness to Pay Results 

Deer Hunters 

Deer hunters net willingness to pay for current hunting conditions averaged $191.45 
per trip. The average hunter takes 4 trips per season. Hence, hunters seasonal net 
willingness to pay was $765. The typical deer hunter would pay or bid $191.45 over 
and above their current expenditures of $169 per trip to continue to go deer hunting 
at their current hunt zone. The relationship between net willingness to pay, demand 
and seasonal expenditures of $678 (i.e., $169.62 x 4 trips) is illustrated in Figure 
I. 

While the average trip value is a good summary statistic, the net willingness to 
pay ranged from about $170 per trip in the B and D zones to $234 in the X zones. 
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Figure I. Net WTP and expenditures of California deer hunters. 
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The net willingness to pay per trip translates into a per hunter day average of $69 
and $115 per 12-hour Recreation Visitor Day (RVD) or Wildlife Fish User Day 
(WFUD). The $115 per WFUD contrasts with the current U.S. Forest Service value 
per WFUD of $30. 

In 1987 there were approximately 1.2 million deer hunting trips. Using the state 
average value of $191.45 per trip translates into roughly $230 million dollars in net 
economic value. This is an annual economic value to the hunters and the nation 
attributable to deer hunting in California. 

Deer Hunters Viewing Deer 

The deer hunter survey also asked deer hunter about the value of viewing deer at 
times when the hunting season was closed. Specifically, hunters were asked CVM 
willingness to pay questions about outdoor recreation trips taken out of season where 
deer were seen. The data were analyzed using logistic regression. For the state as a 
whole, the typical hunter would pay $10.65 per trip where they saw deer. Since the 
number of deer seen was a statistically significant variable in the logit equation, we 
are able to calculate how non-hunting outdoor trip benefits change when twice as 
many deer would be seen on these trips. The benefits per trip rise from $10.65 to 
$11.59 when the number of deer seen increases from 6 to 12. 

General Public Viewing Deer 

Members of the general public were also asked their net willingness to pay for 
recreation trips where they saw deer. Using the same type of CVM willingness to 
pay questions, the general public has a value of $11 per trip for outdoor recreation 
trips where they saw deer. This value also increases with the number of deer seen. 
Specifically, if twice as many deer are seen on outdoor recreation trips, the value 
of a typical trip rises fro $11 to $11.40. However, the value increases much more 
than this in the X zones, where value per trip rises from $19 per trip to $26 per trip 
when twice as many deer are seen. The state average gain of 40 cents per trip more 
when twice as many deer are seen is a lower bound estimate of the contribution deer 
provide too the enjoyment of outdoor recreation trips taken for purposes other than 
viewing deer. The lower bound gain in enjoyment on the 21 million outdoor recreation 
trips taken in California in 1987 where deer were seen was valued at $8.4 million 
dollars annually. 

We also asked households their net willingness to pay for trips taken specifically 
to view deer. Only about 10 percent of all outdoor recreation trips in our sample 
where deer were seen, were taken for the primary purpose of viewing deer. However, 
these trips have a higher value to the general public. This value was $15 per trip. 
With an estimated 2.3 million of these primary purpose deer viewing trips taken in 
California during 1987, the annual value was $34.5 million dollars. 

Economic Activity Associated with Deer 

Deer Hunting 

Deer hunters spend an average of $169 per trip when taking trips in California in 
1987. As Figure 2 demonstrates, about 70 percent of hunter expenditures are spent 
on transportation and food. The other 30 percent is largely miscellaneous retail such 
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DISTRIBUTION OF DEER HUNTER EXPENDITURES 

FOOD 
$60.72 

LODGING 
$7.46 

TRANSPORTATION 
$58.70 

SUPPLIES/FEES 
$42.74 

TOTAL EXPENDITURES PER TRIP= $169.00 

Figure 2. Distribution of deer hunter expenditures. 

as ammo, film and other non-durable hunting supplies, as very few hunters have 
expenditures for lodging. 

Applying the Department of Commerce multipliers to these expenditures on the 
1.2 million deer hunting trips indicates that $134 million in personal and business 
income was generated in California in 1987. Viewed from the employment side, the 
1.2 million deer hunting trips supported 7, 700 full time equivalent jobs in California 
in 1987. 

Primary Purpose Deer Viewing Expenditures 

California residents who make primary purpose deer viewing trips spend approx­
imately $30 per trip. Applying the $30 per trip to the 2.3 million primary purpose 
deer viewing trips yields $69 million in deer viewer spending. Applying the De­
partment of Commerce multipliers to these expenditures, indicates $46 million in 
personal and business income was generated from outdoor recreation trips taken for 
the specific purpose of viewing deer. Viewed from the employment side, 2, 787 full 
time equivalent jobs were supported in California from these deer viewing trips. 

Total Recreational Value of Deer in California 

Taken together, hunting and viewing deer support nearly 10,500 jobs and provide 
$180 million·in personal and business income to California's economy. In terms of 
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benefits to the hunters and viewers themselves, these recreational activities provide 
$264 million in direct benefits each year. Including the additional enjoyment on other 
outdoor recreation trips where people saw deer brings the direct user benefits to $272 
million annually. In terms of economic importance to all citizens of the State of 
California, whether employees in related industries, hunters or deer viewers, deer 
contributes $445 million annually to California's economy and citizens. 

Valuation of Different Management Actions 

While knowing the total recreation value is useful for setting broad state and 
federal level policy direction, oftentimes land-use planning and season-to-season 
management of deer herds requires hunt zone specific economic values. In addition, 
many management decisions or habitat modifications normally do not result in a 
complete loss of existing deer hunting but rather change the nature of the deer hunting 
experience. For example, shortening of hunting season or reductions in number of 
deer a hunter is legally allowed to harvest. Alternatively, the deer hunting experience 
can be enhanced by increasing chances to harvest a trophy deer. 

To address these management issues a series of CVM willingness to pay questions 
were asked regarding the benefits from ( 1) double chances of harvesting a four-point 
buck; (2) bag an additional deer; (3) double the length of the hunting season; (4) reduce 
crowding and (5) see twice as many deer while hunting. While these are increases 
in the quality of deer hunting, they also serve as useful indicators of how the benefits 
of deer hunting would be reduced if crowding were increased, chances of harvesting 
a four-point buck were cut in half, etc. For each of the five conditions, separate 
CVM questions were asked and separate logistic regressions were estimated. Details 
are provided in Loomis, et al. (1989). 

The first three of these issues were asked in the context of net WTP for the hunting 
season. For example, net WTP for a hunting season in which the hunter is allowed 
to bag an additional deer, but everything else is the same as the current season. 
Adding this feature to the hunting season is worth an additional $164 to a typical 
hunter in California. However, adding the opportunity to double chances of harvesting 
a four-point buck has a seasonal value of $267. That is, a typical hunter in California 
would pay $267 more per hunting season to increase the chances of harvesting a 
four point buck from 18 percent (about one in five years) to 36 percent (about one 
ion three years. 

Doubling the legal hunting season would increase the value of the hunting season 
by an average of $234. As would be expected from economic theory, the additional 
days of hunting are valued less highly (about $21) for each additional day as compared 
to the current days in the season ($69 per day). Also consistent with demand theory, 
there is a statistically significant inverse relationship between the net willingness to 
pay for an additional day of the season and the season length. In general hunters 
were willing to pay more per day for an additional day of deer hunting in hunt zones 
which currently have short seasons. In fact the hunt zone with one of the highest 
willingness to pay is X7, a zone with the shortest season. 

The value of reducing crowding and seeing twice as many deer were asked for 
the most recent trip. Essentially hunters were asked their willingness to pay for a 
trip that was similar to their most recent trip, except that in the reduced crowds 
scenario, they saw half as many other hunting parties on their trip. The same is true 

646 + Trans. 541h N. A. Wildt. & Nat. Res. Conj. (1989)



for the saw twice as many deer scenario. In general, seeing twice as many legal deer 
was worth a small amount ($9.86) more per trip to the typical deer hunter. However, 
the average masks a great deal of variability. For example, hunters in zones B 1-83 
were willing to pay $33 more per trip. In 13 of the 34 hunt zones or groups of hunt 
zones analyzed, hunters would pay $54 more per trip to see twice as many legal 
deer. However, in about a dozen hunting zones, an average deer hunter would not 
pay anything additional to see twice as many deer. Few California deer hunters would 
pay to reduce the number of other hunting parties seen. Only in five of the 34 hunting 
zones were hunters willing to pay a significantly higher dollar amount (averaging 
$56.20) to reduce crowding. All but one of these five hunting zones where hunters 
would pay to reduce crowding were located near California's major metropolitan 
areas. 

Application to Deer and Land Management and Planning Issues 

The values from this study are applicable to numerous resource conflicts. The first 
example relates to performing an economic analysis of a subdivision on a deer 
migration corridor and prime fawning habitat. The decision-making authority is the 
Plumas County Board of Supervisors. The land is currently in private ownership. 
The issues are whether to approve a subdivision in a deer migration and fawning 
area and if so: (]) how large should the deer migration corridor be (125 acres versus 
98 acres) and (2) what should be the minimum size lots. Before an accurate economic 
comparison between deer and the subdivision values can be performed it is important 
to insure both resources are being valued in the same terms and the time frame of 
the housing and deer values are the same. 

To make the deer hunting and land values conceptually comparable we must 
recognize that land prices represent a present value over a long future time period, 
that is, over a 50-100 year period. Hence, the value of deer hunting must be put in 
equivalent time frames. The appropriate value comparisons involve two features: 
First the differences in land values and deer values must be compared in terms of 
economic efficiency; then the returns to the county from alternative land uses can 
be compared in terms of jobs and taxes. 

Biologists feel the subdivision would negatively affect about 10 percent of the 
8,000 animals in the deer herd or 800 deer. Since the area affected is in hunt zone 
X6, there are several alternative deer hunter management actions which California 
Department of Fish and Game might take. One action would be simply to reduce 
the number of permits offered. If for example, the deer population dropped by the 
entire 800 deer, this might mean a reduction in 200 legally harvestable bucks. Using 
the zone success rate, a loss of 200 bucks would mean 600 fewer deer tags offered 
for X6. Since the average hunter to X6 takes 2.6 trips, this is a loss of 1,560 deer 
hunting trips. This can be translated into a net economic value of the lost trips to 
the hunter and the nation as a whole by multiplying the net willingness to pay per 
trip times the 1,560 trips. With hunting in X6 worth $203 per trip, the annual loss 
is $316,680. The present value of this loss over a 100 year period at 8 percent 
discount rate is $3.958 million dollars. This value is directly comparable to the value 
of the house lots within the subdivision. 

From the county's viewpoint, they may be interested in the change in hunter 
expenditures, income, employment and taxes from the loss of 1,560 deer hunting 
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trips to the county. Deer hunters visiting Plumas County spend an average of $199 
per trip with about half of this actually being spent within the County. With 1,560 
fewer trips, spending in Plumas County would go down $155,220 annually. This 
translates into $112,534 less in personal and business income in Plumas County each 
year. The loss in tax revenue to the County from less hunter spending can be computed 
by the county tax specialists. 

Even if California Department of Fish and Game (CDFG) does not directly change 
the number of permits it offers for X6, the fact that there are fewer deer in X6 will 
reduce the net economic value of hunting in at least one other way. In response to 
fewer deer, CDFG might have to reduce the length of the hunting season. Reducing 
the season by three days would reduce the number of hunter days per hunter by 
about two. With 3,000 hunters, this would reduce the total number of days of hunting 
by 6,000. The "marginal or incremental" net economic value (not the average) of 
changes in the days of hunting in X6 is $16.74. Thus the total value of the change 
would be $100,440 annually. This translates into a present value of $1.25 million 
dollars. An incremental analysis could easily be performed by computing the different 
losses in the deer herd with alternative sizes of the deer migration corridors and 
different minimum lot sizes. These losses in the deer herd would be translated into 
losses in hunter permits, trips and economic value. 

Several examples of how the net willingness to pay numbers can be applied relate 
to wildlife versus livestock trade-offs on public lands. Research has shown that high 
stocking levels of cattle have several negative effects on deer (Loft et al. 1986, 1987, 
Pearce 1988). 

To perform a trade-off analysis between cattle and wildlife, the appropriate com­
parison is the net willingness to pay of ranchers versus hunters for the forage. Ranchers 
net willingness to pay for the forage has been calculated by USDA Economic Research 
Service. In the northern Sierra Nevada mountains this value is $10.20 per Annual 
Unit Month (AUM) of forage. This amount exceeds the subsidized price the rancher 
actually pays for the forage, just as the net WTP of deer hunters exceeds the price 
of the deer tag. To develop comparable values of forage to deer, we need to know 
how the number of deer available for harvest is related to forage availability, hiding 
cover and deer energetics. Ideally, a habitat-population model would be used. In the 
meantime, we can develop a simplistic relationship using the following three factors: 
(1) the change in the total deer herd required to change the number of deer available
for harvest; (2) the amount of forage consumed by a deer; (3) herd age and sex
structure. In the interim, we can use 0.2 AUMs per deer and a ratio of 20 percent
of the deer being bucks, 55 percent being does and 25 percent being fawns (Loomis,
Donnelly and Sorg 1989). Using these relationships, a simple production function
relating AUMs consumed by adult deer (AD) and fawns (FD) to potential deer
harvested (DH) is give below:

DH = l/[5.54AD x 0.2AUM x 12months) + (2.0SFD 
x O. lAUM x l2months)] = 0.063AUMs 

This equation translates changes in AUM of forage into Deer Harvested (DH). To 
calculate the dollar value of forage to deer, we need a value per deer harvested. 
Based on responses to our CVM questions on the value of deer hunting when hunters 
would be allowed to bag an additional deer, the value of harvesting an additional 
deer can be inferred. In the northern Sierra Nevada mountains (for example hunt 
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zone X6) this value is $175. Multiplying the $175 by the 0.063 yields a value of 
forage of $11. This value means that deer hunters would be willing to pay or ''bid'' 
$11 to provide an additional AUM of forage to deer. Since this value is competitive 
with the value to ranchers, the forage allocations in this hunt zone should be reviewed 
with this in mind. If, for example, the value of forage to deer was substantially 
higher than it was to livestock, it would imply shifting more forage to deer. 

Conclusion 

This study clearly demonstrates the substantial economic value of deer in Cali­
fornia. Both deer hunters and the general public derive substantial benefits from the 
presence of deer in California. Our study showed the deer hunting season is valued 
at $230 million per year by the hunters themselves. Members of the general public 
who take outdoor recreation trips to view deer value such opportunities at $34.5 
million each year. The values presented in this study illustrate the many values 
provided by a game animal to society. While the hunting value certainly dominates, 
the nonconsumptive viewing values reflect 16 percent of the recreation benefits 
provided by deer in California. 

The business activity generated by hunter and viewer expenditures generates $180 
million in personal and business income in California each year. Approached from 
the employment side, these hunter and viewer expenditures support 10,500 jobs in 
California. 

The study demonstrated that the value to hunters and viewers increased when more 
deer were seen. The value of the deer hunting season increased when hunters had 
increased chances of harvesting a trophy deer and were allowed to harvest an ad­
ditional deer. Increasing opportunities to harvest a four-point (e.g., trophy) buck add 
more to the hunting season than being able to harvest an additional deer. Extending 
the hunting season is also highly valued by hunters, almost as much as doubling the 
chances of harvesting a trophy deer. 

When these values are expressed on a hunter day basis, the values are much higher 
than those used by the U.S. Forest Service and Bureau of Land Management. The 
expenditure and net willingness to pay figures collected in this study should be quite 
useful to both these agencies for their own land management planning and benefit­
cost analyses. 

In general, we feel the study has been successful at identifying the relative worth 
of hunting and viewing deer in California. The relative value hunters derive for 
alternative improvements in deer hunting conditions have been identified in such a 
way that trade-offs can be made objectively. The empirical results are robust enough 
to serve as the foundation for the deer management model to be developed for 
California Department of Fish and Game. 

References Cited 

Just, R., D. Hueth, and A. Schmitz. 1982. Applied welfare economics and public policy. Prentice 
Hall, Englewood Cliffs, N.J. 

Loft, E., J. Menke, and J. Kie. 1986. Interaction of cattle and deer on montain rangeland. California 
Agriculture. Jan.-Feb. 

Loft, E., J. Menke, J. Kie, and R. Bertram. 1987. Influence of cattle stocking rate on the structural 
profile of deer hiding cover. J. Wild!. Manage. 51(3):655-664. 

Consumptive and Nonconsumptive Values + 649



Loomis, J. 1988. Contingent valuation using dichotomous choice models. J. Leisure Res. 20(1):46-
56. 

---, D. Donnelly, and C. Sorg-Swanson. 1989. Comparing the economic value of forage on 
public lands for wildlife and livestock. J. Range Manage. (In press.) 

Loomis, J., M. Creel, and J. Cooper. 1989. Economic benefits of deer in California: Hunting and 
viewing values. Division of Environmental Studies, University of California, Davis. 

Pearce, R. Where deer and cattle roam. 1988. Forestry Research West. USDA For. Serv., Fort 
Collins, Colo. September. 

Sassone, P., and W. Schaffer. 1978. Cost benefit analysis: A handbook. Academic Press, New 
York. 

U.S. Department of Commerce. 1986. Regional multipliers: A user handbook for the regional input­
output modelling system (RIMS II). Bureau of Economic Analysis, U.S. Dep. of Commerce, 
Washington D.C. 

U.S. Department of Interior. 1986. Natural Resource Damage Assessments; Final Rule. Federal 
Register 43 CFR Part 11; Vol 51(148):27674-27753. 

U.S. Water Resources Council. 1979. Procedures for Evaluation of National Economic Development 
(NED) benefits and costs in water resources planning (Level C). Federal Register, 44(243): 
72892-72976. 

--- .  1983. Economic and environment principles for water and related land resources imple­
mentation studies. U.S. Gov. Printing Off., Washington, D.C. 137pp. 

650 • Trans. 54th N. A. Wildl. & Nat. Res. Conj. (1989)



Planning in the Twenty-first Century 

Douglas M. Crowe 
Wyoming Game and Fish Department 
Cheyenne, Wyoming 

My charge is to summarize this Session and offer an opinion on where natural 
resource planning is headed in the next decade. I have been allocated 15 minutes in 
which to accomplish this task. I will strive to do it in less time than that. The nice 
thing about being the last speaker on the last day of the Conference is that most 
everyone has already departed and those who have not will be grateful for your 
brevity. 

Let me address the initial portion of my charge, that of summarizing this Session, 
by pointing out that natural resource planning appears to be in good hands. We have 
traveled far over the past ten years and the lessons learned have been well-presented 
here today. Among the many things we have learned is that planning (if it is to be 
effective) is a process, not a product. We have learned that good planning is really 
nothing more than good management. We have learned that good planning is an 
agency-wide function, not an isolated exercise carried out by planners. We have 
learned that good planning is formulated from the bottom up, then implemented from 
the top down. We have learned that wildlife conservation involves not only biology, 
but sociology, psychology, economics and a host of other humanities skills. We have 
learned that politics is inescapable in any human endeavor, including, unfortunately, 
wildlife management. We have learned that the public increasingly demands a say 
in our decision-making process. And we have learned that it doesn't take the future 
as long to get here as it used to. These are all true and valid observations. They are 
true today and they will be true in the year 2000, which, incredible as it may seem, 
is now separated from us only by the decade of the 1990s. 

Having said all that, let me offer my view of where we are headed as we approach 
the Twenty-first Century milestone. I'll begin by stealing a perspective from Tom 
Wolfe. You will recall ol' Tom as the author who labeled the 1970s the "ME" 
generation. In a recent Time Magazine interview, he declined to categorize the decade 
of the '80s, but speculated the '90s will witness a rebirth of traditional values. I'll 
venture where Wolfe declined to go by suggesting the '80s be labeled the "MINE" 
generation. It's been an era in which the vision of Aldo Leopold dimmed somewhat 
in the light from the rising star of a new guru, Alex P. Keaton. Economics tended 
to overshadow many decisions, and I think we may have lost our way a little in the 
wildlife business. Conservation and husbandry became somewhat confused as we 
reacted to the clamor for game ranches, license set-asid,es, trophy production, single 
species emphasis and many other "fish and wildlife to the highest bidder" schemes. 
In so doing, we may not only have lost our way but perhaps also a portion of our 
constituency. We sort of forgot about the common man out there-the "rank and 
file" sportsman who has been the backbone of the conservation movement in this 
country for over half a century. We also didn't do as much as we might have to 
endear ourselves to the growing legion of wildlife lovers who never harvest anything 
and really don't see us as champions of their cause. I must therefore disagree with 
a statement made earlier this morning that planning should ''directly translate into 
furs, feathers and scales." I believe that, now and in the future, planning should 
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translate into viable, self-supporting, free-ranging fish and wildlife populations and 
the habitat necessary to support them. The bounty that accrues from that should then 
be available to all and sundry lovers of wild things and wild places, be they non­
consumptive users or those who enjoy the fair-chase taking of the harvestable sur­
pluses. 

Having offered this perspective, I will further speculate that if Wolfe's observation 
is true and the decade if the '90s will see a rebirth of traditional values, then perhaps 
we could christen it the "OURS" generation. That would be an encouraging pro­
gression wouldn't it-from the "ME" generation of the 1970s to the "MINE" 
generation of the 1980s to the "OURS" generation of the 1990s? 

If this hopeful prognostication is indeed the trend, then perhaps I can bring it to 
focus on what I was supposed to talk about in the first place-planning. Since it 
has been established that good planning is merely good management, and I assume 
you will grant me that good management is merely good decision making, I will 
conclude by expanding on an observation made earlier by Spencer Amend. He pointed 
out a trend to increasingly rapid turnover of fish and wildlife agency heads. The 
question is why? The answer, of course, is that somebody doesn't like the decisions 
that are being made. Psychosocial research has demonstrated that people will accept 
decisions with which they disagree, so long as they feel these decisions were reached 
in a fair and equitable manner. Put another way, folks may not like our decisions, 
but if they agree with the process by which they were reached, they will accept 
them. So, the problems with our public, which is manifesting itself as an ever­
quickening pace of deposed agency heads, is that something must be wrong with 
the decisions being made. This could stem from two possibilities. One is that the 
decisions are actually unfair, in which chase the parade of ex-agency heads is an 
inevitable symptom of the evolution from the "MINE" era of decisions favoring 
special interest to the "OURS" era exemplified by a demand for decisions favoring 
equitable access to and allocation of the wildlife resource. The other possibility is 
that the decision-making process actually is fair and equitable, but is not recognized 
as such. 

If the former possibility is the case, then what we are observing is a natural and 
justifiable process and democracy really does work. If, on the other hand, the latter 
possibility is actually the case, then some form of management system incorporating 
public values in the establishment of objectives and then documenting the decision­
making criteria used is in order. In other words, we must actively seek broad-spectrum 
public input, not just lay back and react to special interest demands. Furthermore, 
we must develop high visibility, objective-driven, participatory decision-making sys­
tems that demonstrate and quantitate equitable consideration of all user desires. 

In short, we will need a planned approach to management decision making in the 
future much more than we ever have in the past. Either that or we will need a hellava' 
lot more special interest organizations so that ex-agency directors will have a job to 
go to. 
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Louis C. Bender, Lynn Braband, Gary Cheadle, Kevin Clark, Stephen J. DeMaso, Mike Dwyer, Richard Elden, 
Jonathan Haufler, James Hirsch, Niles R. Kevern, Lauren Volgenau Knapp, Jerome P. Leonard, Gerald F. Martz, 
Barbara Opolka, Frank Opolka, Carolyn C. Peterson, Rolf 0. Peterson, Jean H. Petoskey, Merrill L. Petoskey, 
R. Ben Peyton, Connie Ruth, Leann M. West, Scott R. Winterstein, Cynthia J. Wong, Steven L. Yaffee 

MINNESOTA 
Ira Adelman, Forrest A. Carpenter, Glenn D. DelGiudice, James Gritman, Roger Holmes, James Jack, Jeff 
Lawrence, Wilma MacKenzie, Carl Madsen, Jay McAninch, Gene M. Nelson, Harvey K. Nelson, Eric Pearson, 
Ann Y. Robinson, Larry R. Shannon, Bill Stevens, Evadene B. Swanson, Gustav A. Swanson, James S. Thompson, 
Mark Thompson, James Truax 
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MISSISSIPPI 

Dale H. Amer, Julia B. Amer, Vernon Bevill, Mike Brown, Regan Brown, Robert D. Brown, John W. Burris, 
Brian T. Gray, Carolyn A. Gray, H. Roger Hamilton, Dianne R. Hunt, Loretta Kaminski, Richard M. Kaminski, 
Carole Lee, Chester 0. Martin, Benny Street, Bill Tomlinson 
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Kenneth M. Babcock, Marjorie Baskett, Thomas S. Baskett, Edward K. Brown, George Buckner, Charles H. 
Callison, Jeff Churan, James R. Conner, Loma Domke, Ray Evans, Erik K. Fritzell, James Fry, Edwin H. Glaser, 
Thomas F. Glueck, Dale D. Humburg, Chris Kelly, Jan Kelly, Robert E. King, Al Palladino, Linda J. Porath, 
Wayne R. Porath, Betty Rose, Robert P. Sruckmeier, Betty Torgerson, Ollie Torgerson, James H. Wilson, Daniel 
J. Witter 

MONTANA 

Robert L. Eng, Dwight Guynn, Laverne A. Hawkes, Lewis E. Hawkes, Kirk Horn, J. Kevin Lackey, William 
J. Lauckner, Barbara A. Mackie, Richard J. Mackie, John W. Mumma, Robert Munson, Arnold Olsen, Daniel 
H. Pletscher, Gary J. Wolfe 
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Mike W. Anderson, Bill Bailey, Harold K. Edwards, Keith W. Harmon, Jan Hygnstrom, Scott E. Hygnstrom, 
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NEVADA 

David L. Goicoechea, Donald A. Klebenow, William A. Molini, Les Monroe 
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Richard Griffith, John W. Lanier, Jenny R. Sturgeon, Walter B. Sturgeon, Jr. 
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NEW MEXICO 

J. Andy Dimas, E. Leon Fischer, Lavon Fischer, Santiago R. Gonzales, Jim Knight, Joanna Prukop Lackey, H.
Stevan Logsdon, Bill Montoya, Bruce Morrison, Lee Otteni, Sanford D. Schernnitz, Lawrence S. Smith, Mike 
Spear, Bill Zeedyk, Phillip J. Zwank 
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Guy A. Baldassarre, Tommy L. Brown, Gary C. Brundige, Nancy A. Connelly, Daniel J. Decker, Michele S. 
Deisch, Herbert E. Doig, Jody Enck, Jim Fowler, Sherman Gray, Sylvia Hilts, William R. Hilts, Lillian Labate, 
Milo Richmond, Alma Ripps, Archie Roach, Roger W. Sayre, William E. Siemer, John Thompson, Bruce Wilkins, 
Christopher Wille, Ed Zero 

NORTH CAROLINA 

Eric G. Bolen, Cheryl Ann Carlin, David T. Cobb, John R. Copeland, William Crowell, Paul D. Curtis, Phil 
Doerr, Maria Smith-Doig, Victor R. Doig, Charles R. Fullwood, Richard B. Hamilton, Albert C. Henry, Jr., Bill 
Kendall, Richard A. Lancia, Richard L. Noble, Jane M. Rohling, Gary J. San Julian, Bret D. Wallingford, Tracey 
L. Wheeler, Kenneth A. Wilson, Julian I. Wooten 

NORTH DAKOTA 

Paul Bichler, Bob Hoffman, Tim Holden, Michael A. Johnson, Robert Meeks, Preston Schutt, Ronald A. Stomstad 

OHIO 

Thomas B. Addis, Richard Addy, Theodore A. Bookhout, Diedra DeRoia, James H. Glass. James W. Goodrich, 
Bobbie G. Hitchcock, Peter S. Hitchcock, George Laycock, Tony J. Peterle, Terry Riley, Rick Story, Karen 
Townsend, Thomas W. Townsend, Steve Yarsa 

OKLAHOMA 

Steve Adams, Jay Banta, James W. Bennett, Steven A. Lewis, Gene Stout, Michael D. Zagata 

OREGON 

Robert Anthony, Craig Bienz, Hugh Black, Larry Bright, Randy Fisher, James R. Larison, Kent Mays, Bill 
McComb, Kevin McGarigal, E.C. Meslow, William A. Neitro, Lisa Kae Norris, Arthur L. Oakley, Richard 
Pedersen, Marvin L. Plenert, Bernie Rios, Richard S. Rodgers, Rollie Rousseau, Jack Ward Thomas 

PENNSYLVANIA 

Sylvia G. Bashline, Craig D. Brooks, Robert P. Brooks, Ron Burkert, Kelly Faulkner Countouris, Calvin W. 
Dubrock, Peter S. Duncan, John P. Dunn, Corey A. Francis, Hitch Goudy, William H. Goudy, Fred E. Hartman, 
Glenn Hughes, Kevin J. Jacobs, Katherine L. Jope, Carl J. Keller, Ed Kuni, Margaret E. Reilly, Cheryl K. Riley, 
Steve Schacht, Dale E. Sheffer, Al Sullivan, Mark A. Thurston, Paul C. Weikel, Gary Witmer 

PUERTO RICO 

Frank Rivera Milan 
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RHODE ISLAND 
Bill Eddleman 

SOUTH CAROLINA 
Phil Broder, Norman L. Brunswig, John E. Frampton, Dave Gordon, Franklin D. Hunt, Jr., James Earl Kennamer, 
Lamar Robinette, John W. Robinson, Tommy Strange, James A. Timmerman, Jr., Clifford J. Townsend, Bob 
Trost 

SOUTH DAKOTA 
Lester D. Flake, Dayton 0. Hyde, Kurt Jenkins, Steve Riley, Charles G. Scalet, Art Talsma 

TENNESSEE 
Charles D. Buffington, Florence Buffington, Daryl J. Byford, James L. Byford, Robert L. Curtis, George H. 
Jessie, J. Ralph Jordan, Mike King, Frank Madlinger, Larry C. Marcum, Patricia Marcum, Gerald T. Martin, 
Chester A. McConnell, Mark R. Moran, Gary T. Myers, Rick Owens, Tracey Walker, Ronald L. White, Tim 
White 

TEXAS 
Clark E. Adams, James F. Bergan, Lytle H. Blackenship, Tricia J. Bothwell, Fred C. Bryant, Frank Chrismer, 
Robert L. Cook, Charles A. DeYoung, Joyce DeYoung, Richard Fuhrman, Ronnie George, Dennis M. Herbert, 
Bill Kiel, Roy Knowles, Harvey W. Miller, C. Robert Palmer, Rebecca Palmer, Jack Payne, Danny Rakestraw, 
Jon Rodiek, David J. Schmidly, Milo J. Shult, Charlotte Slack, Doug Slack, Loren M. Smith, Darryl Stanley, 
Linda Stanley, Don Steinbach, Wendell Swank, James G. Teer, Michael Tewes, Larry Thibault, Bruce Thompson, 
Dale W. Witt, Della Witt 

UTAH 
John A. Bissonette, Nicole E. Bissonette, Deanna Bunnell, Dwight Bunnell, Bill Burbridge, Joseph Chapman, 
F. Clair Jensen, Lucy A. Jordan, Paul E. Sawyer, Frederic H. Wagner 

VERMONT 
David E. Capen, Elizabeth Chipman, Richard B. Chipman, Laura Deming, Ronald J. Glass, Daniel H. Kusnierz, 
Lisa Peskin, Christopher B. Powell, Steve E. Wright 

VIRGINIA 
Larry Adams, Olin Allen, Ann L. Anderson, Keith A. Argow, James B. Armstrong, Paul L. Barrows, John C. 
Belshe, Jack H. Berryman, June Berryman, Jeffrey C. Bossart, Peter Bromley, Magalen Bryant, David Buehler, 
Connie Chitwood Crawford, Joan M. Comanor, Donald F. Craib, Carey Crane, Elizabeth Crane, Michael R. 
Crane, Gerald H. Cross, Mark Decot, Gina Deferrari, Roger Disilvestro, Roseann Doyle, Harry J. Dutton, Alan 
R. Dyck, Salley Olson Edge, W. Daniel Edge, Steve Findley, Ronald Fowler, Jim Fraser, Francisco Gomez­
Dallmeier, Edith E. Gottschalk, John S. Gottschalk, Keith G. Hay, Tom Hewitt, Michael P. Hite, Andy Hooten, 
John F. Hosner, Ray Housley, Helen F. Jahn, Laurence R. Jahn, Ted Kerpez, Roy L. Kirkpatrick, Virgil Kopf, 
Linda Langner, George D. Lea, James A. Lee, Jacob W. Lehman, Jack Lorenz, Linda C. Mazzu, Leigh McDougal, 
Edwin J. Miller, John Morgan, Hilary Neckles, Marcus C. Nelson, Wm. Harold Nesbitt, Thomas E. Newkirk, 
Larry Nielsen, Wendy E. Ormont, Mit Parsons, Richard M. Parsons, Carol J. Peddicord, Ronald Peddicord, James 
M. Peek, Phillip C. Pierce, Kathleen Pond, Vern Wayne Pond, Meridith Potts, Richard R. Potts II, Bob Pratt, 
Christina M. Ramsey, William J. Reneau, Connie Rucker, Pete Samsell, Sara Schweitzer, Maitland Sharpe, Lewis 
Shotton, William J. L. Sladen, Robert F. Soots, Jr., Dean F. Stauffer, Roger K. Steinbach, Tom Stephenson, 
Michael Sutton, James M. Sweeney, Lloyd W. Swift, Rose W. Swift, Dottie Taylor, Jefferson L. Waldon, David 
Warburton, Jerry Wolfe, Brett A. Wright, Susan Yonts-Shepard 

WASHINGTON 
Dean Rocky Barrick, Lorin Hicks, Rich Poelker, James A. Rochelle, Joseph J. Shomon, Vera M. Shomon 

WEST VIRGINIA 
Linda Allen, Thomas J. Allen, Jack E. Coster, Donald C. Gasper, Scott Hartman, Paul R. Johansen, Bob Miles, 
Gordon Robertson, Bob Ross, David Samuel 

WISCONSIN 
Bruce B. Braun, John Cary, Paula Christensen, Ralph E. Christensen, Mark Chryst, Candee Craven, Scott Craven, 
Robert S. Ellarson, Dean E. Ewing, George V. Graham, Joseph J. Hickey, Lola Hickey, Gloria Jackson, Robert 
M. Jackson, George G. Larson, Harry Libby, Butch Marita, Marie S.McCabe, Robert A. McCabe, Kim Mello, 
Shirley Miller, Steven W. Miller, Homer E. Miller, Harriett Moyer, Susan Niebauer, Thomas Niebauer, Jordan 
Petchenik, Todd Peterson, Robert Radtke, Robert L. Ruff, Don Rusch, Brian D. Sullivan, Walter H. White 

WYOMING 
Bruce Baker, Douglas M. Crowe, Walt Gasson, Ted Kerasote, Larry Kruckenberg, Walt A. Lenz, Francis Petera, 
Art Reese 

CANADA 
Mike Anderson, Bob Andrews, R. Andrews, Robert Bailey, John C. Bairy, Nancy Baird, Bruce D. J. Batt, 
Elizabeth Batt, Peter Boxall, Joyce Brynaert, Kenneth A. Brynaert, Patrick J. Caldwell, Dale Caswell, Jean Cinq-
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Mars, H. Anthony Clarke, Genevieve Corfa, Jean Doucet, Charles A. Drolet, Rob R. Evans, Rod Folwer, Lyle 
Fullerton, Alcide Giroux, Richard C. Goulden, Veleda Goulden, Thomas Henley, Sandy Kellar, Trevor Kellar, 
Ray LaLonde, Heather Lemieux, Louis Lemieux, Ned Lynch, A. J. (Sandy) Macaulay, Ina J. McCuaig, James 
D. McCuaig, Henry R. Murkin, Milan Novak, Elaine Patterson, Jim Patterson, Doug Pollock, Judith Rhymer, 
Lome Scott, George W. Scotter, Teo Talevi, E. F. (Gene) Whitney 

ENGLAND 
Mike Moser 
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