


































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































the Forest Service's Responsive Statement denying the Chapter's appeal. On 
March 16, 1981, the Alaska Chapter was notified by the Secretary of Agriculture 
that "recent changes in the appointed officials of the U.S. Department of Agri­
culture " had delayed the review process. 

At that point in time, the Alaska Chapter had three actions before the Secretary 
of Agriculture that had neither been resolved nor responded to in a substantive 
manner. They were: ( 1) The initial appeal, (2) a request to present additional oral 
and documentary evidence (as per 36 CPR 21 1.19), and (3) a petition for autoptic 
profference. On March 18, 1981, the Alaska Chapter requested substantive response 
from the Secretary, indicating that if such response was not forthcoming, it would 
seek judicial relief. On May 1 5, 1981, in a letter signed by Deputy Secretary Richard 
E. Lyng, the Secretary denied all the Alaska Chapter's requests saying that" ... the 
Forest Service has assured that its management policy decisions were informed 
and that legal requirements for ensuring consideration of environmental concerns 
in the decision-making process were amply met." Thus, the differences between 
the Alaska Chapter and the Forest Service appear as yet unresolved. 

Pathways to Resolution 

Resolution of the conflicts arising between old-growth timber management and 
wildlife management in Southeast Alaska and elsewhere must begin by all parties 
concerned agreeing that problems exist. This may seem like a ridiculous statement, 
but if, as we may conclude from the Forest Service's position on the Alaska 
Chapter's appeal described above, one party to the controversy adamantly refuses 
to admit a problem exists, then any further efforts to reach accord would appear 
doomed to failure. 

Thus, the Forest Service and the wood products industry must agree, in principle 
at least, that old-growth timber is a nonrenewable resource under the present 
silvicultural practice of clearcutting on a 1 00- to 125-year rotation. In fact, accord­
ing to the FEI S for the Tongass Land Management Plan, page 189 (U.S. Forest 
Service 1979), in LUDs III and IV only 20 percent of the deer range existing today 

will be left after just 200 years. 
The Forest Service and the State of Alaska must come to terms with just what 

constitutes a ''viable'' population of a wildlife species as called for in the NFMA. 
The Forest Service is required to "ensure that fish and wildlife habitats are man­
aged to maintain viable populations of all existing native vertebrate species and to 
improve habitat of selected species, coordinated with appropriate State fish and 
wildlife agencies and monitored in cooperation with these agencies, to the extent 
practicable ... , " 36 CFR 219.13(b)(8). 

The Forest Service defines a viable population as " ... the number of individ­
uals, adequately distributed throughout their range, sufficient to perpetuate their 
existence in natural, self-sustaining populations." It would seem desirable to 
qualify this definition by adding that perpetuation must occur under a natural range 
of environmental conditions. The goal of the game manager, on the other hand, is 
to maintain the number of animals that will provide some desired level of harvest­
able surplus from a population in dynamic equilibrium with the carrying capacity 
of its range. Thus, if the State assumes a "viable " population requires maintaining 
existing numbers while the timber industry argues that a reduction in game pop-
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ulations must occur on lands assigned to LUDs III and IV, and the Forest Service 
still contends that "multiple use-sustained yield" management will permit meeting 

both timber harvest and game management goals, then a serious difference in 
interpretation of terms and management philosophy exists. 

Beyond the semantics involved, real conflicts in policy implementation may also 

occur. The Forest Service objective of establishing desired population levels and 
defining the habitat levels needed to support those populations in concert with 
ADF&G contains the inherent assumption that the Forest Service and/or ADF&G 
either "knows," or has the ability to measure, existing wildlife populations in 
Southeast Alaska. This assumption is invalid. With the notable exception of bald 

eagles and moose, which are easily censused species, there are few, if any, reliable 
population estimates for wildlife species in this region of Alaska. 

The other major problem with setting desired population levels concerns the 
need to define and agree upon just what the term ''desired'' means in a management 
context. Points that require consideration include: 
1. Selected levels will reflect public demand for the resource, but which segment

of the public is to be considered? As a national resource, levels should reflect
the demands of people nationwide, not just local or regional users.

2. Public demand for wildlife is not static and will quite probably increase in the
future. Removal of habitat by clearcutting will, however, permanently reduce
the amount of habitat available to support wildlife dependent upon an old­
growth ecosystem for survival.

3. Public demand includes both consumptive and nonconsumptive uses of wildlife.
While consumptive use can be quantified, how will nonconsumptive uses be
evaluated?

4. Wildlife "use" is not readily translated into demand or desired levels. What
levels are "desirable" to ensure a reasonable opportunity exists to view or
harvest wildlife? To most users, not enough wildlife exists even now.

The ADF&G's policy on "desired" levels is clear: maintenance of the maximum
numbers of fish and wildlife that can be supported by the existing habitat in an 
ecologically sound manner. Whether or not the Forest Service will agree to this 
goal for National Forest lands remains to be seen. And even should agreement be 
reached, will the present rate of old-growth timber removal permit such levels to 
be maintained? 

The objective of determining the amount and quality of habitat required to sustain 
desired levels of fish and wildlife assumes an understanding of wildlife/habitat 
relationships in Southeast Alaska that is, in reality, still probably a decade or more 
away. We have a better understanding of deer and their relationship to old-growth 
forest than for any other species in Southeast Alaska. But what about other wildlife, 
including bears, goats, moose, wolves, furbearers and nongame species? For these 
species, little or no information on basic habitat requirements and population levels 
exists (Longhurst and Robinette (1981). 

Political issues and regulatory language remain major impediments to any reduc­
tion of differences. Not the least of these is the management dichotomy brought 
on by the severance of responsibility for habitat and wildlife management between 
the Federal government and the State. Regardless of the political and historical 
basis for this separation of responsibilities, the fact remains that management of 

habitat is basic to the management of any species dependent upon that habitat. In 
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this case, simply stating that Forest Service responsibility extends only to habitat 
management while the State is responsible only for managing wildlife populations 

(Draft Alaska Regional Plan, pp. 26--27; Southeast Alaska Area Guide, p. 90) 
merely begs the issue, even though the Guide states implicitly that "Desirable 

levels of wildlife will be determined primarily be (sic) the Alaska Department of 
Fish and Game . ... " 

The argument that the Constitution is silent on the subject of ownership of 

wildlife and thus its control is within the powers reserved to the States by the 
Tenth Amendment has been generally upheld in Geer v. Connecticut, 161 U.S. 
519 (1896), until recently. The court decision in Hughes v. Oklahoma, 99 S Ct. 
1727 (1929), overruled Gerr v. Connecticut and finally established that state wildlife 
regulation is fully subject to Constitutional constraint. But in this instance, as in 
Hunt v. United States, 279 U.S. 96 (1928), the court found Congress was empow­
ered to regulate animals on public lands solely for the "protection of the public 

lands from damage of some kind." The situation on National Forests is often quite 

different. In cases involving old-growth timber management, it is the alteration of 
the environment that affects the well-being of the animals. The courts have yet to 
look closely at such situations. 

If, as we suspect, the availability of critical habitat holds the key to continued 
species well-being, then inventory becomes absolutely necessary. Several inven­

tory programs and studies either have been accomplished or are underway as part 
of the Forest Service planning process and the ADF&G's Forest Habitat Integrity 
Program. The Forest Service's Wildlife Habitat Relationship Program now being 
initiated on the Tongass depends upon a wide range of biological information that 
has yet to be obtained in many instances. This program and the ADF&G program 

may benefit from recent advances in the use of a square grid system for computer 

estimation of the areal distribution of physical, meteorological, and biological data 
for entire drainage basins (Solomon et al. 1968, Young 1973, 1976, Tesche and 
Bergstrom 1978). 

Inventory must not be limited to quantification of existing habitat. The volume 
of commercial timber available for harvest must also be more carefully ascertained. 

Regardless of statements to the effect that "The timber supply from Tongass 
National Forest lands is mandated by the Alaska Lands Act" (Draft Alaska 
Regional Plan, p. 12), the question of how much timber production can be sustained 
from National Forest lands is not answered by a policy decision, it is determined 
by the capability of the environment to produce wood fiber. An accurate measure 
of the existing resource is essential to future planning. Currently, there exists no 

up-to-date information on the areal extent of logging that has already taken place 
in Southeast Alaska. An independent audit or, at a minimum, an inventory meth­
odology agreed upon by all involved parties should be used to complete such an 
analysis. Until resource limits have been more accurately defined, all planning 
remains simply an exercise in futility. 

During the inventory period, additional research must be initiated and ongoing 
research programs strengthened. The recent Oregon Wilderness Coalition appeal 
to the Chief of the Forest Service involving the northern spotted owl resulted in a 
requirement that Region 6 provide an "evaluation of needed research" in its 
Regional Plan. The Regional Forester, R. E. Worthington, in a memorandum to 
the Chief dated April 1, 1981 (Forest Service 1981b), strongly urged that Forest 

600 Forty-Seventh North American Wildlife Conference 



Service research efforts be intensified on old-growth as wildlife habitat. Region 6 
noted in their research needs assessment that, while the issue of the spotted owl 
and maintenance of old-growth is the present focus of attention, it is only a 

symptom of a much larger and more complex issue: "That is the question of old 

growth as a special or unique habitat for certain species of wildlife" (p. 113). The 

Draft Alaska Regional Plan also commits the Forest Service to "a strong forward­

looking Forest Service research program" (p. 1). 
During the inventory and research period, what interim measures can be employed 

to ensure that statutory and contractual commitments are met without permanently 
jeopardizing wildlife resources? Without doubt, some modification of the ADF&G 
Forest Habitat Integrity Program will be necessary to buy the time required to 
develop a final solution to problems involving permanent conversion of the old­

growth ecosystem to one of perpetual secondary succession. Interestingly enough, 

it was a Forest Service scientist who suggested a similar solution as a necessary 
element of multiple use and sustained yield in National Forest management. Juday's 

(1978) suggestion of establishing a network of old-growth enclaves was developed 

in response to these and other considerations arising as a result of Juday' s research. 

It is also worthy of note that the uses and benefits of old-growth identified by 
Juday: wood production, water, wildlife, fish, big game range, and recreation are 

all multiple uses listed in the Multiple Use-Sustained Yield Act. In fact, some of 

these uses can only be provided by old-growth forests (e.g., specialized research 
benefitting wood production, greatest aquatic productivity, particular wildlife 

requirements, and certain forms of recreation). Additional research has identified 
certain ecological characteristics of old-growth forests that have important impli­

cations to fishery, as well as wildlife, managers (Franklin et al. 1981). 
Two fundamental criteria must be employed in selecting all old-growth enclaves, 

key wildlife watersheds, or habitats selected for wildlife retention. Each selected 
area must represent a landscape unit that will continue to provide old-growth 

benefits even after all the surrounding land has undergone complete alteration. In 
such cases, the protectability of the parcel is vital. All regional and forest plans 
should include an element addressing the management of old-growth timber similar 

to that in the Draft Pacific Northwest Region Plan (pp. 61-63). The Draft Alaska 

Regional Plan does not address this issue. 

In a May 18, 1981 letter to ADF&G Commissioner Dr. Ronald Skoog, Regional 
Forester John Sandor included figures for commercial forest land (CFL) in LUDs 
III and IV showing that only 2.2 million acres (0.9 million ha) are used to calculate 

timber yields in the Tongass Land Management Plan. From this figure, Sandor 

states that 273,000 acres (110.565 ha) (including 10,300 acres [4,170 ha] of high 
volume old-growth forest) has been retained to protect other resources, including 
fish and wildlife. These data indicate that the proportion of old-growth considered 

for retention amounts to 12.4 percent of the operable CFL, of which only 1.3 
percent runs 50,000 board feet or more to the acre. These values are even lower 
than those retention figures set forth in the TLMP FEIS (p. 37) of 30 percent of 
the operable CFL in LUO III and 13 percent of the operable CFL in LUD IV, 

values "arbitrarily" reduced from interdisciplinary team recommendations of 40 
and 18 percent, respectively. Clearly, the problem of retention still remains to be 
resolved. Indications are that it may prove difficult to meet future harvest com-
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mitments while at the same time continuing to maintain acceptable quantities of 
suitable old-growth wildlife habitat. 

Necessary Considerations 

Developing a management plan that equitably balances the consumptive removal 
of old-growth timber with nonconsumptive uses that require its retention remains 
a still distant goal. Reaching this goal will require honesty, diligence, and a dedi­
cation toward the highest degree of professionalism. No simple formula exists and 
certain caveats warrant consideration along the way: 
1. The suggested alternative of seeking Congressional action to release some areas

now under Federal wilderness classification as a result of passing the Alaska
Lands Act would only delay the inevitable confrontation. First, unless very
strong release language is obtained, forest managers can rest assured unpopular
decisions will be met with an endless array of appeals, costly litigation, and
political action. While such a course of action may seem an expedient way of
reaching a short-term goal, it offers no lasting solution to the continuing conflict
between wildlife managers and foresters. Too many other applicable laws gov­
erning management decisions involving fish and wildlife resources are on the
books to attempt to alter each one to favor some perceived advantage to the
wood products industry.

2. A balanced management program may require a reduction in the amount of
timber to be removed from the National Forests. As distasteful as it may sound,
contracts may have to be renegotiated and "mandates" revised. Events of the
past few years have clearly shown that even our most venerable laws are not
sacrosanct. Witness, for example, the relative ease with which the Organic Act
was "widened" to accommodate a right-of-way large enough to allow construc­
tion of the TAPS pipeline, or the changes wrought by the Monongahela decision.

3. The ADF&G must face the fact that much of the high-volume old-growth timber
transferred to the State under the Statehood Act and to Native corporations
under the Alaska Native Claims Settlement Act (AN CSA) will be permanently
lost as wildlife habitat. Safeguards might be obtained by amending the State
Forest Practices Act, but success is doubtful since strong opposition to stricter
provisions will undoubtedly arise from within the private sector. The loss of
habitat on private lands, coupled with potentially even greater reductions on
National Forest lands as well, may force the State to accept wildlife population
levels in areas open to logging lower than those they would normally wish to
achieve.

4. Without continued and persistent dedication, both Federal and State adminis­
trators will not aggressively pursue a course of action to resolve problems of
mutual concern. A possible guarantee that all parties involved will maintain the
necessary impetus might be to establish a third, or disinterested, party as a
facilitator or mediator to be responsible for supporting the decision-making and
negotiation processes. Through the voluntary process of mediation, all parties
might jointly explore and reconcile differences to arrive at a mutually acceptable
solution. Mediation would reduce the possibility of establishing an adversary
setting where positions become polarized and vision narrows. If successful,
mediation could also eliminate the need for following costly and time consuming
prescribed legal and regulatory procedures for resolving disagreements.
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Until we have obtained the information necessary to define and evaluate specific 
habitat types and desired population levels on a regional or National Forest basis, 
our goal as resource managers should be to maintain as many naturally occurring 

habitats (especially climax communities) as possible. Retention of key habitat now 
will allow future generations to exercise options at least similar to those we have 

today. If we must err in attempting to balance our management goals of harvesting 
old-growth timber and maintaining desirable numbers of wildlife, then let our 
decisions favor conservation. For, if we do, the mistakes we make today will be 
so much easier to rectify in the years to come. 
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Introduction 

"When in the Kenai Mountains, Alaska, on the 23rd day of August 1897, Mr. 
Berg and myself while sitting together on the mountain side with the aid of a field 
glass counted 500 wild sheep, Ovis dalli, all within a radius of 6 to 8 miles, 10 here, 
6 there, then 20 and 30 in another locality. Can a true hunter or a lover of nature 
imagine a more beautiful sight?'' 

This quote is from a letter written by Dall De Weese in 1902, urging Congress to 
protect wildlife on the Kenai Peninsula. Thirty years later, reports still requested 
the protection of wildlife resources on the Kenai Peninsula, but the tone had 
changed. Quotes from various reports include: "Season should be completely 
closed on the Kenai Peninsula for mink, foxes, land otters, and beaver, and the 
closed season enforced for a period of five years .... "(Culver 1923); "death blow 
to furbearers took place some years ago when fur farming was at a boom. Even 
porcupines were largely killed out. . . . the last caribou was reported seen in 
1912 .... Wolves were destroyed by poison" (Palmer 1938). Statements like these 
come to mind when discussing human impacts on wildlife especially when a frontier 
is first explored and developed. During the development of every frontier, the 
history of wildlife exploitation seems to repeat itself. This portrayed image of 
human devastation of the environment is often a result of our perception of which 
species are important, the limited available data base, and the consequences of 
measuring ecological relationships in terms of a single human life span. 

In this paper, we will discuss what has occurred to several wildlife populations 
on the Kenai Peninsula as the human population increased. By discussing historical 
impacts, management techniques, and potential human impacts, we intend to show 
the significance of what occurred and may occur as human populations expand, 
both on the Kenai and in Alaska. 

Study Site 

The Kenai Peninsula (Lat. 60° North, Long. 150° West), 10,038 square miles 
(26,000 km2) in area, is located in southcentral Alaska, 31 miles (40 km) due south 
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of the city of Anchorage. Connected to the mainland by a 10-mile (16 km) isthmus 
of rugged mountains and glaciers, the Peninsula is insular. It is bounded by Cook 
Inlet to the west and north, and Prince William Sound to the south and east. 

The rugged Kenai Mountains form the eastern two-thirds of the Peninsula. The 

southwest-trending peaks reach elevations of 3,000-6,000 feet (1,000-2,000 m) and 

are separated by valleys and passes 0.625-1.3 miles (1-2 km) wide. The entire 
mountain range has been heavily glaciated and higher parts of the range are buried 
in great ice fields from which valley and piedmont glaciers radiate. 

The Kenai lowlands form the western third of the Peninsula. This area consists 
of ground moraine and stagnant ice topography with low ridges, rolling hills, and 

extensive areas of muskeg. Relief ranges from 60-240 feet (20-80 m) with most of 
the land less than 600 feet (200 m) above sea level. There are over 4,000 lakes and 
numerous interconnecting waterways. The two largest lakes, Tustumena, 116 
square miles (30,000 ha), and Skilak, 38.6 square miles (10,000 ha), lie in ice-carved 
basins. 

The climate of the Kenai Peninsula is a subarctic mixture of maritime and 
continental weather patterns. Annual precipitation averages 18.7 inches (48 cm), 
nearly haif of which falls as rain in July, August, and September. Average annual 
snowfall varies from 54.6-138.4 inches (140-355 cm) at low elevations depending 
upon location. Snow generally covers the lower elevations from late October to 
late April, while in the high mountains, snowfall can be expected from September 
through May and snow-ice cover is, in many areas, permanent. Maximum snow 

accumulation at lower elevations is usually not over 39 inches ( 1 m). 
The Kenai Peninsula encompasses examples of most other regions of Alaska in 

terms of vegetation and wildlife. The vegetation types range from coastal to alpine, 
but the two dominant types are birch-spruce lowland forest (Hudsonian life zone) 
and Arctic and Alpine life zone. Every native big game and furbearer species found 

in Alaska except muskox (Ovibos moschatus), polar bear (Ursus mairitimus), and 
arctic fox (Alopex lagopus) are found on the Kenai Peninsula. There are over 146 
species of birds occurring in the area, of which 101 nest locally. Fishery resources 
include five species of pacific salmon (Oncorhynchus spp.), lake trout (Salvelinus 

namaycush), rainbow trout (Salmo gairdneri), grayling (Thymallus arcticus), Dolly 
varden (Salvelinus malma), and whitefish (Coregonus clupeaformis). 

Land ownership patterns on the Kenai Peninsula are complex but the majority 
of the area is under Federal ownership (Figure 1). The breakdown is as follows: 
Kenai National Wildlife Refuge (USFWS), 3,078 square miles (7,972 km2); Kenai 
Fjords National Park (NPS), 1,030 square miles (2,268 km2); and Chugach National 
Forest (USPS), 1,679 square miles (4,350 km2). The remaining lands, 4,019 square 
miles (10,410 km2), are divided between State and local government and private 
ownership. Native corporations are the largest single private landowner. 

The recorded history of the Kenai Peninsula began when Vitus Bering sighted 
it in 17 41. The Kenai Peninsula was where much of the initial development on the 
Alaskan mainland occurred. The first Russian settlement on the Alaskan mainland 
was on the southern tip of the Kenai Peninsula, and the first gold located in Alaska 
was found on the Kenai by Russian miners about 1851. In 1882, salmon canneries 

were built in the Kenai area. Human population levels soared shortly after 1895 
when commercial quantities of gold were discovered and hundreds of miners came 
to the Peninsula. The vast game herds were slaughtered by market hunters during 
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Figure 1. Federal land management patterns on the Kenai Peninsula, Alaska. Areas not 

labeled are State, borough, and private lands. 

this period to provide meat for miners and railroad workers. The gold rush abated 
about 1905 and the population remained stabilized until the late 1940s, when the 
Peninsula was opened to homesteading. 

The Kenai Peninsula now has approximately 25,000 residents, most of whom 
live in or near major towns on the western lowlands. Most communities were small 
and fishing-oriented until oil and gas were discovered in the late 1950s. The 
population has tripled since 1960. At current growth rates, the population will 
double by 1995 or sooner, depending on the rate of oil development. The Kenai 
Peninsula is within 62 miles (100 km) of over one-half of Alaska's total population, 
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is easily accessible by road, and provides the major outdoor recreation area for 

Alaskan residents and tourists. The Kenai Peninsula receives over 35 percent of 

the total sport fishing effort in Alaska (Mills 1980). Use of the Kenai as an outdoor 

recreation area will undoubtedly increase. 

Methods 

Although the Kenai Peninsula probably has one of the most extensive wildlife 

information bases in Alaska, data are restricted to mainly game species. Much of 

the historical information discussed in this paper is taken from early reports by 

biological survey biologists and are generally limited to observations and general 

impressions. The first detailed surveys (on a few selected species) began in the 

late 1950s. Survey, harvest monitoring, and research efforts have steadily increased 

since that time. Because most of the information was gathered on the western 

Kenai mountains and lowlands, the Kenai National Wildlife Refuge (formerly the 
Kenai National Moose Range 1941-1981) will be the focus of discussion. Infor­

mation is limited to big game species, species of commercial interests, and species 

once threatened in a portion of their range. Public interests, funding, and personnel 
levels have determined the level of wildlife monitoring that has occurred on the 

Kenai Peninsula. Recently, the information base has been expanded by monitoring 
passerine birds, raptors, and small mammals, with more extensive research con­

ducted on bears and various furbearers, but most of this new information is too 

recent to be useful in discussing long-term human impacts on wildlife. 

Results and Discussion 

The history of the Kenai Peninsula appears typical of most frontiers; rapid 

exploitation resulting in a "boom and bust" economy and sudden changes in the 
plant and animal communities. Whether these impacts are good or bad is a moral 

judgment dictated by society's values at the time and subject to change as personal 

values and commonly held opinions shift. 
The perceived impacts to wildlife of the Kenai Peninsula as the human population 

expanded are undoubtedly biased. Analysis of historical changes relies heavily 

upon limited data, often gathered in an unobjective manner, on a few species, by 
a few men who came upon the scene after tremendous impacts had already occurred. 

With this in mind, we used the best information available to illustrate the wildlife 

resource problems and solutions that occurred on the Kenai Peninsula as human 
populations increased. 

Caribou (Rangifer tarandus), moose (Alces alces), wolf (Canis lupus), and 

salmon are examined to assess the impact of consumptive use and habitat distur­

bance on wildlife. The status of bald eagles (Haliaeetus leucocephalus) and trum­

peter swans (Cygnus buccinator) on the Kenai illustrates how habitat changes and 
disturbance affect some species. 

By examining impacts that have occurred among these species, we demonstrate 

the limited impact of overharvest, the longer term impacts of habitat changes, and 

the impacts that can be expected as the human population increases throughout 
Alaska. 
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Caribou 

Historical records indicate that caribou were once common, but probably not 
abundant, on the Kenai Peninsula before the 1900s. With an influx of gold miners 
about 1890, large man-caused forest fires converted vast tracts of mature forest 
into early successional stages. With much of the important climax vegetation gone, 
caribou numbers were reduced and the remaining pockets of animals were elimi­
nated by commercial and unregulated hunting (Davis and Franzman 1978). The 

last recorded sighting of a caribou on the Kenai was in 1912 (Lutz 1956). 
Forty-four caribou were reintroduced to the Kenai Peninsula in 1965 and 1966 

by the Alaska Department of Fish and Game (ADF&G). These transplants resulted 
in the establishment of two herds. A herd of approximately 300 animals now 
inhabits a limited alpine area of public land in the Kenai Mountains near Hope. 
This herd exhibited excellent production and recruitment initially, but productivity 
declined sharply during the mid-70s as the herd reached carrying capacity. Sport 
hunting of these caribou was initiated in 1972 to maintain the herd within the 

estimated carrying capacity of the area. 
The second herd became established in a sedge-grass wetland that surrounds 

the Kenai airport and is often seen within the Kenai city limits. This herd travels 
about 25 miles ( 40 km) east to winter in a large muskeg area. There are between 
60and 80 animals in the lowland herd and it has not increased since 1975. Available 
data indicate that low recruitment is the most likely cause of the herd's poor growth 
rate. Predation is suspected when poor recruitment is noticed, especially when 
initial calf production appears normal. Although black bear (Ursus americanus) 

and wolves are common in this area, results of recent studies (Schwartz and 
Franzman 1980, Peterson and Woolington 1981) indicate neither is responsible for 
the majority of calf mortality. A likely cause of calf mortality among caribou is the 
large number of domestic dogs that roam the area. Dogs have been observed killing 
both adults and calves and are probably responsible for the low recruitment in this 
herd. 

Kenai Peninsula caribou populations, which were apparently dependent on old 
age forest, were unable to recover from earlier overharvest and habitat alteration. 
Although introductions have resulted in two viable herds, both occupy relatively 
small areas atypical of caribou habitat in other portions of Alaska. The lowland 
herd, which is exposed to continued human disturbance, has not done as well as 
the more remote alpine herd. While the problem of past overharvest was corrected, 
the slow successional rate ofboreal forest ecosystems and non-consumptive human 
activity continue to affect caribou distribution. Caribou are examples of species 
that use sensitive habitats and are affected by habitat disturbance for several 
decades. 

Moose 

"Kenai Peninsula is said to be the best hunting ground for moose in the world." 

This quote by Milton Whitney in 1916, conveys a different image of the Kenai than 
the one portrayed by Andrew Berg in 1890. Mr. Berg, a hunting guide in the 
Tustumena Lake area, stated that, before 1890, "Caribou were plentiful and wolves 
numerous, there were practically no moose." The difference in moose numbers 
witnessed by these two men and others (Lutz 1960) was a result of the numerous 
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wildfires around 1900. While wildfires were detrimental to caribou, moose flour­
ished. The moose population, free of wolf predation, virtually unhunted, and 
having an abundant food supply, increased steadily. By 1920 the Kenai was famous 
for both the numbers and size of its moose. 

The population was reduced in the mid-1920s due to severe overuse of the winter 
range and harsh winter weather. Moose hunting north of the Kenai River was 
legally closed in the 1930s, but moose continued to decline. In 1941, primarily due 
to sportsman and public concern for the declining moose population, the Kenai 
National Moose Range, now the Kenai National Wildlife Refuge, was established. 
In 1947 a man-caused fire burned 308,750 acres (125,000 ha) in the northwest 
portion of the Peninsula and the moose population began to increase. By the early 
1950s a limited moose hunt was allowed. The moose population increased steadily 
throughout the 1950s and 1960s, and by 1970 the population was estimated at 
nearly 9,000 moose on the refuge. Range quality deteriorated as vegetation in the 
bum matured. The moose population severely overbrowsed its range (Oldemyer 
et al. 1977) and, during a series of severe winter weather from 1971 through 1975, 
declined to approximately 3,500 moose (Bangs and Bailey 1980). Another large 
wildfire in 1969 (86,450 acres [35,000 ha] has resulted in a current moose population 
increase. This pattern of growth and decline of moose populations resulted from 
man's activities and the early successional stages that were created as wildfires 
and land clearing practices occurred. 

The negative impacts of increased human development primarily result from 
increased incidental mortality. Poaching was a potential problem until effective 
enforcement and costly penalties controlled it. From 1970 through 1980, approxi­
mately 150 moose were reported accidentally killed annually along the road system. 
This type of mortality will increase as road improvements increase vehicle speed 
and as the number of vehicles increase. Domestic dogs are reported to kill moose 
calves near towns each year, but actual numbers are unknown. Sport hunters 
harvested over 600 bull moose in 1981 during the 20 day season. Despite these 
mortality factors, moose populations on the Kenai are at moderately high levels 
and habitat conditions suggest a stable population for the next few years. 

A problem in the long term management of moose on the Kenai is that of plant 
succession. The 1947 fire burned for over a month without attempts to control it. 
In contrast, the 1969 fire burned for several weeks during which over $20 million 
were spent for control, and it still burned into the Kenai city limits. Increased 
development on private land surrounding public land has limited the practice of 
allowing wildfires to bum. The potential damage to personal property and cost of 
control efforts has made land management agencies aggressively control all wild­
fires. Small controlled bums have been successfully conducted on public lands in 
areas away from settlements and hold some promise as a means of habitat manip­
ulation in remote areas. Mechanical and chemical habitat treatment was conducted 
on the Kenai National Wildlife Refuge for about 15 years, but increasing costs, 
changing funding priorities, and other concerns suspended these operations. Hab­
itat disturbance on private land will provide some early successional vegetational 
stages that benefit moose. Management for moose and other early successional 
species on government lands will be affected by the high level of fire control needed 
to protect private property and the relatively high costs of other forms of habitat 
manipulation. 
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Moose continue to be the dominant ungulate species on the Kenai, both in terms 
of numbers and public interest. Although moose populations have been at low 
densities and experienced the same overharvest problems of other ungulates, they 
have always recovered rapidly when good habitat was available. Moose have been 
extremely successful on the Kenai because they are a generalist species that readily 
adapted to the Peninsula's rapidly growing human disturbance and associated 
habitat changes. 

Timber Wolf 

Wolves were reportedly common on the Kenai Peninsula before 1900, but early 
miners, fearing rabies, immediately set out to eradicate them. The widespread use 
of poison, along with unregulated hunting and trapping, apparently caused the 
extirpation of the Kenai wolf by 1915 (Peterson and Woolington 1979). Recoloni­
zation by wolves was hampered by the relative isolation of the Peninsula and 
widespread predator control during the 1940s and 1950s. With the reduction of 
control efforts in the late 1950s, wolf populations adjacent to the Peninsula increased. 
In 1962, there was a confirmed wolf sighting and all wolf hunting and trapping was 
closed on the Kenai Peninsula. 

Large packs were sighted in several locations on the Kenai Peninsula by the late 
1960s. The wolf population expanded rapidly in the early 1970s, and by 1975 had 
probably occupied most of the available wolf habitat on the Kenai Peninsula 
(Peterson and Woolington 1981). Wolf hunting and trapping were opened in 1974 
and have remained open since that time. Current harvests are closely monitored 
by ADF&G and appear to be about 25 percent of the early winter population 
annually; close to the maximum allowable harvest recommended by Peterson et 
al. (1981). Man's activities also impact wolves by causing indirect mortality. At 
least one wolf pack, close to the city of Kenai, was believed to have been reduced 
by contacting canid distemper from domestic dogs. 

Canid abundance on the Kenai appears to have shifted considerably since the 
1900s. At the time of initial human development, fox (Vulpes fulva) and wolves 
appeared common, but after 1915 both became rare and coyotes (Canis latrans) 

colonized the Peninsula (Palmer 1938). Wolves and coyotes are now common on 
the Kenai, but foxes remain rare. Apparently the habitat changes and elimination 
of wolves during the 1900s benefitted coyotes and were detrimental to foxes 
(Peterson and Woolington 1981). 

Wolves were eliminated from the Kenai by overexploitation, but populations 
recovered rapidly when given protection. Wolf habitat on the Kenai Peninsula is 
probably more restricted than in the past because intensively developed lands 
appear to be avoided by packs. Wolves are an example of a low-density species 
that can readily colonize available habitat but are susceptible to both consumptive 
use and non-consumptive human disturbance. 

Salmon 

Salmon are the most important species of fish for sport, commercial, and subs­
istance fishing in Alaska. Salmon populations throughout Alaska were heavily 
exploited by commercial fishing, and salmon runs on the Kenai Peninsula were no 
exception. Generally, the history of salmon on the Kenai closely parallels that of 
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salmon stocks elsewhere in Alaska (Pennoyer 1979). Starting about 1900, a series 
of laws were enacted to regulate the salmon fishing industry in Alaska. A limited 
attempt to have hatcheries increase fish for harvest failed, and the last two Federal 
hatcheries in Alaska closed in 1934. Predator control measures were also imple­
mented in the 1900s and bounties placed on eagles, seals (Phoca spp.), and pred­
atory fish. Poor enforcement of existing laws, limited information on the resource, 
and lack of gear limitations all resulted in a declining salmon resource. By the 
early 1950s, runs declined to such low levels that portions of Alaska were declared 
disaster areas by Presidential decree. 

At this time, the importance of sound fishery management became obvious and 
funds were made available for salmon management and research. Today, many 
regulations control commercial salmon takes by both foreign and domestic fish­
ermen, and salmon stocks have made a strong recovery. 

Sport fishing is a major recreation on the Kenai Peninsula and has increased 
rapidly since 1970. The Kenai Peninsula provides over 35 percent of the total 
annual sport fishing effort in Alaska. Due to the tremendous sport pressure, 
regulations have been implemented to control and more widely distribute the 
harvest. Examples of the types of regulations include: reduction in daily and yearly 
limits, elimination of snagging, limited gear (single hook, fly fishing), and reduction 
in seasons. 

Hatchery stock and stream rehabilitation have been used in an effort to satisfy 
the ever increasing public demand for fish. Most of the salmon spawning and 
rearing areas on the Kenai are on public lands and are protected from disturbance 
or development. 

Salmon were reduced by commercial harvest occurring on and off the Kenai 
Peninsula. The high monetary value of this public resource overrode concern for 
long term population health. When harvest was managed, populations recovered 
rapidly since the critical spawning and rearing habitat was unaltered. Salmon are 
an example of species that were once reduced but, through habitat protection and 
effective management, now provide huge benefits to large numbers of commercial 
and sport users. 

Bald Eagle 

Bald eagle nest tree selection, productivity, and food habitats have been exam­
ined annually on the western Kenai Peninsula since 1979 (Bangs et al. 1981). Forty­
two nest sites have been located, consisting of 48 eagle nests. Trees selected by 
bald eagles on the Kenai are typical of nesting trees selected by bald eagles 
throughout North America. Nest trees are typically close to water, have a clear 
view of water, and are usually the oldest and largest living members of the dominate 
overstory. The absence of eagle nests in large portions of what appears to be 
suitable habitat in the Kenai lowlands is most likely attributable to loss of old age 
trees by fire. 

Two years of data (1979 and 1980) on the productivity of bald eagles on the 
western Kenai lowlands suggest overall eaglet production comparable to other 
areas in Alaska and above that reported from other areas of North America (Sprunt 
et al. 1973). The effect of human disturbance on bald eagle nesting success was 
determined in 1980 by comparing the success of nests subjected to human distur-
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bance to those subjected to little disturbance. Of 13 nests in locations subjected 
to disturbance, only 3 (23 percent) produced eaglets in either 1979 or 1980, while 
16 (88 percent) out of 18 nests subjected to little disturbance produced eaglets in 
either 1979 or 1980 (Bangs et al. 1981). This information suggests that bald eagles 
on the Kenai Peninsula are susceptible to human disturbance and that eagles will 
not reproduce as successfully in areas of high human activity as they will in more 
remote sites. Hensel and Troyer (1964) reported that nest abandonment was a 
major factor in influencing nesting success on Kodiak Island. Corr (1978) also 
commented on bald eagle nest abandonment and suggested that disturbance during 
egg laying and incubation may have been an important reason for nest abandon­
ment. Most of the human activity on the Kenai classified as disturbance was 
occasional recreational use such as boating, canoeing, and camping rather than 
development-oriented activities. Most of the human activity on public land occurs 
from the end of May to late September and coincides with bald eagle incubation 
and rearing. 

In 1981, two concentrations of bald eagles were located on the Kenai Peninsula 
lowlands. The largest staging area was below Skilak Lake along the Kenai River. 
In March, a minimum of 93 eagles (75 adults and 18 immatures) were seen along a 
10-mile (16 km) stretch of river. These data indicate that the upper Kenai River is
an important staging and/or feeding area for bald eagles. This area is being inten­
sively developed for housing and receives a great deal of boating and fishing
activity. In May, over 50 eagles (28 adults and 22 immatures) were seen in a 3-mile
(4.8 km) stretch of the lower Fox River at the head of Kachemak Bay. At the same
time, 31 active (adult present) nests were surveyed. The high proportion of imma­
tures suggest the Fox River may be an important feeding area for immatures and
nesting pairs. This area may be affected by road and transmission lines from the
Bradley Lake power project and is currently the site of limited cattle grazing and
nearby homesite selection. Since feeding and staging areas are not protected under
the Bald Eagle Act, impact of future development on these areas is difficult to
predict.

Bald eagles are a nationally significant species whose last secure nesting habitat 
is in Alaska and Canada. Populations were undoubtedly reduced during the pred­
ator control era of the 1900s, but have recovered with protection. This species 
appears to be tolerant of human activity during certain periods of the year, but not 
during nesting activities. The bald eagles are examples of species that require 
specialized conditions to nest successfully and, although protected from con­
sumptive use, are intolerant of human activity while raising young. 

Trumpeter Swans 

Trumpeter swans were identified on the Kenai during the 1940s and serious 
investigation began in 1957. At that time, 20 nesting pairs were found during aerial 
surveys. Nearly all of the trumpeter swan habitat is located on the Kenai National 
Wildlife Refuge and 80 percent of all nests are located in the northern portion of 
the Refuge (Richey 1978). The number of nesting pairs fluctuated from 39 in 1965 
to 21 in 1972, but has remained at approximately 30 pairs since that time. Trumpeter 

swan populations in other parts of Alaska have increased several fold during this 
same time period. Cygnet survival on the Kenai to flight stage has fluctuated yearly 
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for unknown reasons, but has averaged about 70 percent. It is suggested the Kenai 
swan habitat is fairly well saturated and little growth potential remains for this 
range. We regularly observe new nests without recording an increase in nesting 
pairs. Swans are apparently shifting their nest sites, which could be a result of 
marginal habitat, some unidentified disturbance, or other related factors such as 
unstable water levels. 

On the Kenai, the trumpeter swan population can expect to face continued 
human disturbance. Since our survey includes some areas adjacent to the Kenai 
refuge, some loss of nesting sites appears to be associated with increased human 
disturbance. Some nest site locations in the developing industrial North Kenai 
area seem to have been displaced eastward onto public land. This movement may 
provide nesting pairs temporary security from human disturbance. One pair of 
swans in this area relocated to eight different sites, probably in an attempt to 
escape human disturbance and find suitable habitat. Observations indicate that 
when human activity intrudes into swan nesting habitat, swans will move to less 
disturbed areas. 

Swans on the Kenai Peninsula were common at Skilak Lake outlet until 1966. 
The increased human activity in that area may be the reason that swans abandoned 
that spring staging area. One of the most important known spring and fall staging 
areas on the Kenai for swans is near the junction of the Kenai and Moose rivers. 
The area was declared a critical habitat by the ADF&G and waterfowl hunting is 
prohibited. Lands surrounding the area are under private ownership and are cur­
rently being subdivided for housing development. Many swans that nest on the 
Kenai winter near the Skagit River in Washington and on Vancouver Island. Birds 
banded on the Kenai have been illegally shot in Alaska and lead poisoning of Kenai 
swans has been diagnosed in Washington. 

Trumpeter swans were once an endangered species due to commercial overhar­
vest on their wintering areas. Much of the swan's nesting habitat has remained 
undisturbed, and swan populations have recovered when given protection. Trum­
peter swan nesting habitat seems to be affected by human activities and develop­
ment. Trumpeter swans are examples of species that were almost reduced to 
extinction by overharvest, but recovered after protection because their nest sites 
were in areas protected from human disturbance. 

Conclusions 

Resource problems experienced on the Kenai Peninsula are similar to those that 
resulted from development of other frontiers. The typical patterns of unplanned 
habitat alteration and wildlife exploitation dramatically altered plant and animal 
communities on the Kenai Peninsula. Species of immediate value to man, such as 
caribou, salmon, or trumpeter swans, were overexploited. Species believed to 
compete with man for resources, such as wolves and eagles, were persecuted. 
Generalist wildlife species, such as moose, benefitted from unplanned habitat 
alterations, but species with specialized habitat requirements or that are intolerant 
of human activity declined as the Kenai Peninsula was developed. Of the changes 
that occurred to wildlife on the Kenai Peninsula, those related to habitat alteration 
have had the most lasting effect. Changes in wildlife communities caused by past 
exploitation were generally corrected within a short time span. Currently, there 
are no known endangered or threatened species on the Kenai Peninsula. 
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Adequate legal mechanisms exist to regulate exploitation, human caused dis­
turbances, and habitat quality. These should control man's impact on resident and 
some migrating wildlife species on public lands and avoid the dramatic changes of 
the past. However, management of public lands is constrained by funding levels, 
appropriate management planning, the surrounding private land, and demands for 

other non-wildlife-oriented uses, such as logging, energy and mineral development, 
hydroelectric development, and numerous recreational pursuits. 

Wildlife management practices were eloquently described by Aldo Leopold 
(1946) when he stated: "The practices we now call conservation are, to a large 
extent, local alleviations of biotic pain. They are necessary, but they must not be 

confused with cures. The art of land doctoring is being practiced with vigor but 

the science of land health is yet to be born." Wildlife management programs on 
the Kenai Peninsula are currently evolving into more enlightened, scientifically 
based management schemes that will ultimately lead to land health. 

Problems likely to develop in the future are more complex than those identified 
in the past. Besides the anticipated political tradeoffs that will require lands to be 

intensively managed for maximized human benefits, other problems currently 
outside resource management authority will arise. How will increased industrial 

development affect water quantity and quality and fish production? Are the pop­
ulation levels of low density species high enough to maintain genetic integrity? 
What are the long term impacts of the species specific enhancement programs that 

society demands? How can species that travel outside protected habitats be best 
conserved? How can disease and predation from domestic animals be controlled 

on public lands? Solutions to these types of problems will primarily depend upon 
innovative resource management techniques and the importance that society places 
upon the value of wildlife and wildlands. 
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Wildlife and Fishery Allocation 'in Alaska, 1982: 
Allocations for Subsistence, Commercial, and 
Recreational Uses 

Gregory F. Cook 
Douglas, Alaska 

Allocation of fish and wildlife resources has become one of the major challenges 
confronting Alaska's resource managers. 1 Increasing competition among users and 
a diminishing resource base have combined to create a situation in which managers 
now find themselves focusing less attention on species and habitat conservation 
to deal with the plethora of social and political questions involved in allocating 
harvestable surpluses among competing groups of potential users. Biologists in 
Alaska find this particularly frustating since only a decade ago many biological 
surpluses went unharvested for lack of users. Since resource allocation in Alaska 
now requires discrimination among state residents,2 biologists, politicians, and the 
general public now agree that competition for Alaska's wild resources has suddenly 
become very intense. 

Without advocating any of the various interests involved, this paper will describe 
current problems with wildlife and fishery allocations in Alaska. Initially, I will 
look at the legal context in which allocation occurs, citing specific laws and using 
case histories. Allocation itself will then be discussed using specific examples of 
regulatory and judicial actions to describe the events that have led to the situation 
Alaska faces today. A look to the future and an examination of how events in 
Alaska may affect resource management in other states will conclude this paper. 

One of the primary reasons for focusing attention on allocation is the emergence 
of "subsistence" harvests as a distinct statutory objective of fish and game man­
agement. Responding to different political constituencies, the Alaska State Leg­
islature in 1978 and Congress in 1980 enacted laws mandating a "priority" allo­
cation for "subsistence uses. "3 Implementation of the state's subsistence law is 
now fairly well developed, albeit incomplete. Federal subsistence implementation 
is embryonic. At this time, it is only possible to highlight major points and suggest 
areas of compatibility and conflict between federal and state laws. 

Article VIII, Section 4 of the Alaska Constitution reads: 

Fish, forests, wildlife, grasslands, and all other replenishable resources belonging 

to the State shall be utilized, developed, and maintained on the sustained yield 

principle, subject to preferences among beneficial uses (emphasis added). 

Consonant with this Constitutional provision, Alaska's 1978 subsistence law 
requires a specific allocation system for wildlife and fish: 

1See, for example, Mitchell, "Bitter Harvest," p. 125 Audubon Magazine, Nov. 1979, and Kenai Peninsula 
Cooperative Fishermen's Marketing Association, Inc., v. State of Alaska 628 P2d 897 (Alaska, 1981). 

'See, generally "Note: Nonresidents Are Not Guaranteed Equal Access to a State's Recreational Resources" 
53 Tulane L. Rev. 1524 (1979). 

3(Ch. 151, SLA 1978 codified in AS 16.05; the Alaska Nationallnterest Lands Conservation Act, ANILCA, 
16 USC 3101 et seq.). 
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Whenever it is necessary to restrict the taking of game to assure the maintenance 

of game resources on a sustained yield basis, or to assure the continuation of 
subsistence uses of such resources, subsistence use shall be the priority use. 4 

State law defines subsistence in this way: 

(26) "subsistence uses" means the customary and traditional uses in Alaska of 

wild, renewable resources for direct personal or family consumption as food, 

shelter, fuel, clothing, tools or transportation, for the making and selling of
handicraft articles out of non-edible by-products of fish and wildlife resources

taken for personal or family consumption, and for customary trade, barter,

or sharing for personal or family consumption; for the purposes of this para­

graph, "family" means all persons related by blood, marriage, or adoption,

and any person living within the household on a permanent basis;

(27) "barter" means the exchange or trade of fish or game, or their parts, taken
for subsistence uses

(A) for other fish or game or their parts; or
(B) for other food or for non-edible items other than money if the exchange

is of a limited and noncommercial nature.'

Alaska's subsistence law meticulously avoids mention of race. Instead it refers 

to "uses" of wildlife and fish rather than referring to racial characteristics of users. 
To do otherwise would almost certainly violate Alaska law.6 

A series of recent lawsuits has produced case law interpreting Alaska's newly 

mandated allocation system. Each case has been resolved at a level lower than 

the Alaska Supreme Court; consequently their precedential value is limited.7 

Nevertheless, a review of those cases provides much insight into today's allocation 
problems in Alaska. 

The Board of Fisheries is the state regulatory authority for fish matters. Village 

ofTyonek v. Alaska Board of Fisheries #3AN 80-3073, Civ., Anchorage Superior 

Court, 1980, arose when the Board of Fisheries declined to adopt a proposed 

regulation to allow the harvest of 3,000 king salmon by gillnet in late May and 

early June in the vicinity of Tyonek, an Athabascan Indian village on the east 

shore of Cook Inlet. Tyonek villagers had caught king salmon for generations at 
that location and season of the year until 1963 when an early season closure was 

ordered by the (then) Board of Fish and Game as a result of years of commercial 

overfishing and decimation of the Susitna king salmon stocks. 8 

The court required the Alaska Department of Fish and Game (ADF&G) to allow 

the harvest requested by Tyonek. The decision was based on an assessment that 

Tyonek's past king salmon fishing constituted "customary and traditional" sub-

4AS 16.05.255. For the parallel provision governing fishery resources see AS 16.05.251. See also Letter 
of Intent, House Journal 1153, May 12, 1978. 

'AS 16.05.940. 
6Ak. Const. Art. I, Sec. 1,3; AS 18.80.255; Alaska A.G. Op. Jan. 21, 1981, "Constitutionality of State 
Implementation of Native Exemption". As to discrimination among "uses" see Kenai Peninsula, supra, 
note I, at p. 903. 

7(See, generally, "Department of Law Presentation to the Boards of Fisheries and Game" Dec. 5, 1980).
8Fishing re-opened in late June directed at other stocks, yet allowing an incidental harvest of Susitna kings 
at the tail end of the run. 

In 1975, the Board of Fish and Game was split to form two separate Boards, the Board of Fisheries 
and Board of Game. AS 16.05.221. 
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sistence activities. (Tyonak transcript, p. 4) The time ()f year and location for the 
fishery were also reinstated since they were found by the court to be material 
elements of the village's subsistence. No evidence was adduced by the State of 
Alaska to show that the requested level, time, place, or method of harvest would 
be so biologically imprudent as to require continued restraints on village residents 
seeking to harvest early run Susitna king salmon. 

Judicial intervention at Tyonek was founded on these key points: (1) the Board 
of Fisheries has an affirmative statutory obligation to adopt subsistence fishing 
regulations; (2) the Board failed to state on the record why Tyonek's fishery was 
not "customary and traditional" or why a sustained yield of Susitna River kings 
(the stock involved) would be jeopardized if the fishery took place; (3) for the 
previous two years the Board had re-opened the freshwater recreational fishery 
that targets on Susitna kings, setting a guideline harvest level of 11,000 fish; and 
(4) commercial fishermen were allowed to catch and retain Susitna kings caught
incidentally in other fisheries that opened in late June.

Francis v. Alaska Department of Fish and Game #3KN 80-546 Civ., is a 1980 
stipulated settlement involving new residents of Alaska's Kenai Peninsula. Plain­
tiffs protested Board action closing a certain beach to subsistence fishing and 
substituting a different beach where access is extremely difficult. The stipulated 
settlement re-opened the old beach, which had been left open only to sport and 
commercial fishing. A key reason for the State's concession and settlement was 
the lack of biological evidence on the Board meeting record that subsistence fishing 
would interfere with the sustained yield of the late run coho involved. 

Gjosund v. Alaska Department of Fish and Game #3 HO 80-92 Civ., is a 1980 
Homer Superior Court case. In Gjosund, a group of non-Native residents of Cook 
Inlet's Kachemak Bay succeeded in invalidating certain gear and closed water 
restrictions newly imposed on subsistence fishermen targeting mainly on coho 
salmon. The Board of Fisheries' action limiting subsistence was a response to an 
increase in the number of subsistence fishing permits in the area (from 35 in 1969 
to 202 in 1979). Court action invalidating the Board's regulations rested on these 
salient points: (1) a finding that plaintiffs were "customary and traditional users" 
who ''relied in varying degrees on their catch for personal or family consumption;'' 
(2) a finding that the Board's action was unnecessary for biological purposes since
no such purposes were articulated on the record of the Board's regulatory action;
and (3) the areas of Kachemak Bay closed by the Board for subsistence fishing
were left open to sport and commercial fishing.

State v. Ewan #3GL 80-21-23, Crim., is a 1980 Glennallen District Court 
criminal case and is, as yet, the only Alaska judicial decision based on subsistence 
hunting.9 Mr. Ewan, an Athabascan Indian, killed a caribou from the Nelchina 
herd near his cabin during the closed season. At the time Mr. Ewan was arrested, 
hunters wishing to utilize the Nelchina caribou herd applied for permits issued on 
a lottery basis. Alaska residents competed for permits on an equal basis with non­
Alaskans. The court found Mr. Ewan to be a customary and traditional subsistence 

9State v. Tanana Valley Sportsmen's Association 583 P2d 854 (Alaska, 1978) did not reach the merits of 
the subsistence issues raised. The holding rested on procedural aspects of subsistence caribou hunting 
regulations. 
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user, and further found that it was not practical for Mr. Ewan to travel to an area 
where the season was open at the time of year he needed caribou for food. The 
District Court held the Board of Game's permit system for Nelchina caribou failed 
to satisfy the legal priority for subsistence and Mr. Ewan was not convicted. 

The most significant federal law dealing with resource allocation in Alaska is 
also the newest-Alaska National Interest Lands Conservation Act (ANILCA).10 

ANILCA defines subsistence use in a way that closely parallels the State's defi­
nition with two major exceptions: (1) only rural Alaska residents benefit from the 
federal subsistence priority, 11 and subsistence is made the priority consumptive 
use, i.e., subsistence does not necessarily take priority over non-harvesting uses 
such as viewing or photography. 12 

A complete review of the subsistence provisions of ANILCA is beyond the 
scope of this paper. At the risk of considerable oversimplification, these key points 
emerge: 
1. only "rural" Alaskans (Native and non-Native) benefit from the subsistence

priority; 13 

2. three criteria of perplexing amorphism are given for discriminating among
subsistence users;14 

3. the State of Alaska may retain management of the subsistence priority on federal
lands if certain conditions are met, 15 otherwise the Secretary of Interior is
specifically authorized to manage resident fish and wildlife to achieve the sub­
sistence priority;

4. a cause of action in Federal District Court with special provision for expedited
hearing is established for persons aggrieved by either a State or Federal failure
to provide for the subsistence priority;16 

5. planning and evaluation of subsistence impacts must occur for all uses of Alaska
public lands, including findings to support final decisions affecting subsistence;17 

6. access is ensured for rural subsistence users on public lands; 18 

7. all National Parks and Park Monuments are closed to taking wildlife "except
for subsistence uses to the extent specifically permitted";19 

8. the subsistence priority is made applicable to all federal lands in Alaska, not
merely those withdrawn under ANILCA.

Other federal statutes act to allocate wildlife in Alaska among different groups.
The Marine Mammal Protection Act (MMP A)20 generally prohibits taking of nine 
species of marine mammals, yet still provides for subsistence taking by Alaska 

10supra, note 2. 
"16 USC 3113, U.S.N.P.S. Reg. 36 C.F.R. 13.42 and U.S.F.W.S. Reg. 50 C.F.R. 36, p.31818, Fed. Reg. 
June 17, 1981. c.f. Alaska A.G. Op. Dec. 2, 1981 regarding Alaska law and rural residency. 

1216 USC 3112. 
1316 USC 3113, 3114, and note II, supra. 
1416 USC 3114: (!) dependence on the resource as a mainstay of livelihood; (2) local residency, and (3) 
availability of alternative resources. 

1516 USC 3115 (d). 
1616 USC 3117; House Report 97-228 to accompany HR 4084 at pp. 20-30. 
1716 USC 3120. 
1816 USC 3121. 
1916 USC 3126. 
2016 USC 1361-62, 1371-84, and 1401-07. 
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Natives.21 The 1981 MMPA amendments include important modifications in the 
subsistence provisions. The change of potentially greatest import may be in the 
operation of the term "priority. "22 The discussion of the law's effect on the decision 
reached in Togiak v. United States 470 F. Supp. 423 (D.D.C, 1979), is also signif­

icant. The 1981 amendments and their legislative history may provoke accusations 
of revisionism regarding the reasons for federal non-management of marine mam­
mals since the MMPA was passed in 1972.23 

The Endangered Species Act24 (ESA), like the MMPA, contains special treat­
ment for subsistence but provides less protection for subsistence than the MMP A. 
Under the ESA, the Secretary may restrict Alaska Natives who take endangered 

or threatened wildlife after a finding that "such taking materially and negatively" 
affects the species.25 

Recent attempts to modify treaties affecting migratory waterfowl to achieve new 
treatment of subsistence waterfowl hunting are important to waterfowl managers 
nationwide. 26 

Subsistence and Federal Trust Responsibilities 

It has been argued in a variety of fora that the federal government owes a duty 
to protect subsistence activities of Native Alaskans as a result of federal trust 
responsibilities. 27 Whatever status the trust responsibility over subsistence may 

have had prior to 1971, it definitely has been affected by passage of ANCSA, the 
Alaska Native Claims Settlement Act, Sec. 4.28 One can state with confidence that 

the extent to which trust responsibilities for subsistence uses have survived ANCSA 
has been and will continue to be hotly contested. 

The current state of the law indicates a narrow federal trust responsibility over 
subsistence, i.e., only those responsibilities explicitly appearing in statutes are 
cognizable. North Slope Borough v. Andrus 642 F2d 589 (D.C. Ct. of Appeals, 
1980) concerned Outer Continental Shelf leasing in the Beaufort Sea. The court in 
that case held federal trust responsibilities over subsistence were satisfied by 

2116 USC 1371 (b), 1379 (t). See also 43 ALR Fed. 599 and House Report 97-228 to accompany HR 4084 
at pp. 20-30. 

22House Report 97-228, supra, at p. 28. 
23House Report, supra, p. 13, c.f. Gottschalk, "The State Federal Partnership," p. 293 Wildlife and 

America, Brokaw, Ed., Council on Environmental Quality, 1978. 
2416 USC 1531-43. 
2516 USC 1539 (e) (4). See also Memorandum, Office of the Solicitor, Department oflnterior, October 16, 

1980, "Application of the Endangered Species Act to Native Americans with Treaty Hunting and Fishing 
Rights." 

26See generally 16 USCA 703-711 and Convention for the Protection of Migratory Birds, Aug. 16, 1961, 
United States-Great Britain 39 Stat. 1702, T.S. No.628; Convention for the Protection of Migratory 
Birds and Game Mammals, Feb. 7, 1936, United States-Mexico, 50 Stat. 1311, T.S. No. 912; Convention 
for the Protection of Migratory Birds, Mar. 4, 1972, United States-Japan, 25 U.S.T.3329, T.I.A.S. 
No.7990. See also Kelso, "Subsistence Use of Fish and Game Resources in Alaska: Considerations in 
Formulating Effective Management Policies." 47 Transactions of the North American Wildlife and 
Natural Resources Conference 630 (1982). 

27State of Alaska v. Udall 420 F2d 938,940 (9th Circ. 1969); United States v. Unalakleet (1969) 188 Ct. 
Cl. 1, 411 F. 2d 1255; andEdwardsen v. Morton 369 F. Supp. 1359 (D.D.C., 1973); see generally 41 ALR 
Fed. 468, and Cook v. Watt, J. 82-0006 Civil, (D. AK, 1982). 

28" • • •  any oboriginal hunting or fishing rights that may exist are hereby extinguished. See S. Rep. #1163,
at p. 15 (1957) and H.R. Rep. #625 at p. 2 (1957) See also De Vleming, "The Aboriginal Hunting Right: 
Is the Only Good One an Extinguished One?" 13 Idaho L. Rev. 403 (1977). 
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federal compliance with ESA and NEPA and by direct consideration given to 

subsistence in the EIS. "Without an unambiguous provision by Congress that 

clearly outlines a federal trust responsibility, courts must appreciate that whatever 
fiduciary obligation otherwise exists, it is a limited one only. "29 

Alaskan User Groups 

Competition among user groups for wildlife usually involves rural hunters oper­
ating fairly close to home versus urban hunters benefitting from the mobility of air 
transportation. Often, each group hunts for the primary purpose of putting meat 

on the table. Depending on how one interprets the federal and Alaska definitions 
of "subsistence," some meat hunters are subsistence users, the rest are recre­
ational or "personal use" users. Trophy hunters as a group occasionally overlap 

with the two former groups when hunting moose, caribou, or Dall sheep, since an 
individual animal may be prized for its meat or its trophy equally. 

Other wildlife user groups that are less prominent include professional guides, 
trappers, and non-harvesters. There are presently 38 Master Guides licensed 
statewide and over 300 Registered Guides restricted to specific portions of Alaska. 
In 1981, over 23,000 state trapping licenses were sold in Alaska. Although non­

harvesters have not yet been as active in wildlife management issues as hunters 
or trappers, their visibility is expected to increase since a non-game program was 
established within the Alaska Department of Fish and Game in 1982. 

Competition among user groups is more intense for Alaskan fisheries than for 
wildlife. Each substantial fishery has a unique combination of gear conflicts, user 

group conflicts, management difficulties, and allocation problems. The Alaska 

Board of Fisheries now spends over 60 days and evenings annually in regulatory 
sessions attempting to resolve these Gordian allocation conflicts. 

Subsistence fishermen harvest for personal use in the nearshore marine and 
freshwater areas of Alaska. They often use the identical resource of commercial 
fishermen, e.g., herring, or sport and commercial users, e.g., salmon, halibut and 
sheefish. 30 Many sport fishermen consider their personal use of fish to be no 
different from that of individuals fishing under subsistence regulations. In fact, the 
method of harvest or bag limit is often the sole visible distinction. 31 There are, of 
course, catch-and-release and trophy fishermen in the sports group also.32 Many 
subsistence users hold commercial fishing licenses and harvest additional fish under 
subsistence privileges. 

Competition among commercial fishermen is intense: foreign fleets compete 
with Americans, Alaskans compete with non-Alaskans, and competition exists 
among different gear groups. 

29North Slope Borough, supra, p. 612. See also Adams v. Vance 570 F2d 950 (D.C. Ct. of Appeals, 1978
and Togiak, supra, p.11. c.f. Verges, McClendon, "Inupiat Eskimos, Bowhead Whales, and Oil: Com­
peting Federal Interests in the Beaufort Sea" 10 UCLA Alaska L. Rev. I, 17-30, (1980). 

30AS 16.05.940 (17); AS 16.05.930.
315AAC 01.010 (g).
32AS 16.05.940 (16). 
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Examples of Allocation 

How allocation laws operate in the real world of resource management requires 
a look at specific examples of allocation. Passage of the 1978 Alaska subsistence 
law did not revolutionize Alaska's hunting regulations. The Alaska Board of Game 
continues to avoid distinctions between "sport" and "subsistence" users. Their 
approach is " ... whenever possible, the subsistence priority should be achieved 
by existing regulatory techniques, such as open and closed seasons, bag limits, 
control of methods and means of take, and controlled use areas.' '33 

Caribou 

In response to the decision in Ewan, the Board of Game adopted new caribou 
hunting regulations after receiving testimony from local Fish and Game Advisory 
Committees and ADF&G biologists. The new regulations treat all Alaska residents 
as traditional and customary subsistence users and grant additional privileges to a 
narrowly defined group of Alaskans. Discrimination against urban Alaskans in this 
instance is not made in the manner that federal law now demands. The Board's 
regulations discriminate among Alaskans on the basis of the state's statutory 
criteria required to be used when "further restriction is necessary": 
1. dependence on the resource as the mainstay of one's livelihood;
2. local residency; and

3. availability of alternative resources. (AS 16.05.255)
Since 1981, no more than 5 percent of the Nelchina caribou permits may go to

non-Alaskans, all of whom are non-subsistence hunters. All other permits are for 
subsistence. Additionally, if wild meat is and has been a major part of his diet for 
five years and he lives in a household with an annual income of less than $1 2,000, 
an Alaskan who is a resident of Game Management Unit (GMU) 13 and GMU 14 
(except GMU 14C, which includes Anchorage) now qualifies for a special drawing 
for a permit to hunt during either of two seasons: August 20-September 20 or in 
January and February.34 The fall hunt is not available to any hunters except the 
narrow group of local, more needy susbsistence hunters. 

"Priority" under the Nelchina caribou regulations is demonstrated by the Board's 
action in reserving 95 percent of the harvestable surplus for Alaskans, all of whom 
were treated as subsistence users, and by allocating 9 percent of the total permits 
available for Nelchina caribou for use by those meeting the more restrictive 
subsistence criteria described above. In adopting this sytem, the Board was careful 
to articulate on the record the biological constraints of harvest and what uses the 
Board concluded are customary and traditional subsistence uses. Even this may 
not satisfy the legal standards of federal law. 

Brown Bear 

Although relatively insignificant as a subsistence species compared to moose, 
caribou, deer, or salmon, some brown bear are used for subsistence. Those uses 

33Joint Boards Policy Statements on the Subsistence Utilization of Fish and Game, March 28, 1979 and 
December 5, 1981; see also ADF&G Memorandum, R. Hinman to G. Cook, May 27, 1981. 

345AAC 81.055(C) (3); 81.320(5). 
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have recently been documented by the Subsistence Division, ADF&G, in the Lake 

Iliamna region (GMU 17). However, in April 1981, the Board of Game declined to 

establish new regulations for GMU 17 to discriminate among resident brown bear 

hunters. The Board's action, articulated on the record, was based on the low level 
of subsistence use of brown bear and the lack of any showing that subsistence 

needs were unmet under the existing regulatory structure. In contrast, black bear 

seasons and bag limits are extremely liberal in almost all Game Management Units 

in Alaska, partly because of the high level of subsistence use of black bears. 35 

Deer 

In Southeast Alaska, caribou are totally absent and moose populations occur in

only a few isolated drainages. The primary subsistence species of game is the Sitka

black-tailed deer. The Board of Game has adopted a complex regulatory system

for deer.36 Current policies of the U.S. Forest Service encourage clearcut logging

of low elevation, high-volume, old-growth forest and promise to result in serious
reductions of deer populations through habitat destruction37

• As critical winter

habitat for deer is eliminated through continued large-scale clearcutting, deer
populations will decline permanently. Allocation conflicts for deer have not yet

been serious, but declines in deer numbers, increased human populations, increased

human mobility, and loss of habitat may produce conflicts in the near future.

Susitna King Salmon 

The shores of Cook Inlet, where almost three-quarters of Alaska's population 
lives, have been the site of a bitter, long, and unfinished allocation battle. The 

battle is being waged between subsistence, sport, and commercial users before the 
Board of Fisheries, the Legislature, and in the courts. The prize? The privilege of 

fishing for Susitna River king salmon. The solution to the Susitna River king salmon 

problem attempted by the Board of Fisheries in 1978 was to allocate virtually all 
of the run to sport fishermen on the freshwater tributaries of the Susitna, leaving 
the tail end of the run in saltwater for Tyonek Indian villagers. Additionally, some 

of the run was to be caught incidentally by commercial gillnetters, both drift and 
set. Chum and sockeye runs close to the village were allocated to subsistence use 

for Tyonek. This system was nullified in Anchorage Superior Court for failure to 

comport with the State subsistence law. 38 Tyonek villagers may now gillnet up to 

4,000 early run Susitna king salmon in Cook Inlet, where stocks are mixed. 

Biologists have been unable to detect any diminution in numbers of upstream 
spawners.39 No correlative decrease in sport fishing success has occurred, either.40 

"5AAC 81.320 (!). 
365AAC 81.320 6. 
37Wallmo, O.C., and J.W. Schoen, "Response of Deer to Secondary Forest Succession in Southeast 

Alaska," Forest Sci., 26(3):448--462 
38See Tyonek, supra. 
395AAC 01.560. 
"'Report to the Board of Fisheries, December 1981. 
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Although the Susitna king run appears healthy and continues to rebuild, no 
observer could fail to note the escalating acrimony that has ensued over the Tyonek 
saga. As a direct result of this allocation battle, bitter lines have been drawn 

between Natives and sportsmen's groups, unusually vituperative confrontations 

have broken out in the Legislature, and an Initiative41 to repeal the state subsistence 

law has been submitted to Alaska's Lieutenant Governor. 

As a result of the Tyonek, Gjosund, and Francis cases discussed in this paper, 

the Board of Fisheries adopted a list of criteria for evaluating fish uses in Cook 
Inlet. 42 These standards are used by the Board in determining what uses should be 
deemed "customary and traditional subsistence uses." The guidelines themselves 

are now the issue of new court challenges.43 

Summary: Alaska Fish and Wildlife Allocation 

In viewing Alaskan allocation decisions, a key point to keep in mind concerns 

the measure of discretion available to Alaska's Boards of Fisheries and Game. A 
comparison with the well-known Multiple Use-Sustained Yield Act (MU-SYA) of 

196044 may help. 
One team of commentators has said that "management of either multiple use or 

dominant use lands to provide recreational opportunities while protecting other 
values and allowing other uses is a delicate, unenviable task in the best of circum­

stances. "45 The same statement could be applied to allocation of Alaskan fish and 
wildlife: it is a delicate balancing process that often leaves all user groups less than 
fully satisfied in spite of the fact that Alaska allows more public participation in 
rulemaking proceedings for fish and game than any other State in the Union.46 

A key difference between multiple use management and subsistence manage­

ment is the relative amount of discretion allowed the Boards. Whereas MU-SYA 
provides nearly unlimited discretion in the allocation of land to particular uses, 
managers of Alaska's wildlife and fisheries must, by statute, treat subsistence use 
as a priority use.47 

Alaska's Boards are required to balance the interests of all user groups and 
create a harvest system that provides a priority for subsistence. Interpretation of 
the term "priority" will be a key area of litigation for the future.48 How much of 

an advantage is enough? Present interpretations by the Boards allow for recre­
ational and commercial uses along with subsistence uses in many instances. Since 
the passage of ANILCA, the state system must now also demonstrate a priority 
acceptable to federal managers if the state is to retain management prerogatives 

41AK. Const. Art. XI, Sec. 1-4. 
42Board of Fisheries policy #80-81. 
43Madison v. Skoog #3KN81-532 Civ., (1981) and Gjosund v. State, supra. 
4416 USCA 528-531. 
45Coggins, Wilkinson, Federal Public Land and Resources Law, 1981, p. 672. 
46See 5 AAC 95, %. 
47Most commentators prefer a level of discretion in MU-SY A actions not yet adopted by courts. See 

Sierra Club v. Butz (9th Circuit, 1973) unpublished order at 3 ELR 20292. See also: Dolgin, Guilbert, 
Federal Environmental Law, pp. 566--568. 

48See House Report 97-228, supra, note 19 at pp. 28-29. 
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on federally owned public lands and, perhaps, also on a penumbra of state and 

private lands. 

The two Boards probably possess a great deal of discretion in interpreting and 

applying the state subsistence law.49 Any action taken by the Boards must meet 

these standards: (1) it must be consistent with the law; (2) it may not be arbitrary; 

and (3) it must be reasonably necessary to carry out the law's purposes.50 

It is important to realize that neither Board was well-equipped to integrate into 

their allocation decisions the statutory definition of subsistence formulated by the 

Alaska Legislature. Terms such as "customary and traditional," "direct depen­

dence," "availability of alternative resources," and "local residency" temporarily 

baffled both Boards. Before 1978, the Boards needed only to consider "conser­

vation and development. "51 The lexicon of subsistence was unfamiliar and per­

ceived by many Board members, perhaps correctly, as an assault on the social 

justice of some of their past allocation decisions. 

A few years of experience administering the subsistence law has benefitted the 
Boards and the Alaska Department of Fish and Game. There have been successes 

and failures. There will be more of each. Overall, however, Alaska is making 
steady progress implementing its subsistence law and dealing with the ongoing 

competition among increasing numbers of users who wish to use limited resources. 

In evaluating Alaska's record, observers should bear in mind that never before in 

the American legal history of fishery and wildlife management has there been 

comparable legislation dealing with allocation. 

Conclusion 

Just as " ... wildlife law is in its flexible, cantankerous adolescence, "52 so is 

the law of fish and wildlife allocation. A number of crucial questions remain 

unresolved in Alaska. The answers to these questions will affect fish and wildlife 

users throughout the United States who come to Alaska and may even presage 
management directions and issues outside Alaska. 

A key tenet of modem resource management is that no harvest is allowed unless 

a surplus is known to be available. 53 Since Tyonek, it is arguable that judicial 
interpretations of Alaska's subsistence law have now shifted the burden of proof 
to the State to show that subsistence harvest will interfere with a sustained yield 
before the state may restrict subsistence. 

Both Boards continue to be faced with the complex task of determining what 

uses of wildlife and fish are "customary and traiditonal," over a geographically 

vast and culturally disparate state of legendary faunal diversity. The Boards also 
need to determine the nature and level of dependence on subsistence; whether 

areas used for subsistence can be changed by regulation; to what extent harvest 

49Sands, Sutherland Statutory Construction Sec. 65.01-.03, 71.14; Nathanson v. State 554 P2d 456, 458
(Alaska, 1976). 

50AS 44.62.030; Kelly v. Zamarello 486 P2d 906 (Alaska, 1971). 
"AS 16.05.221,.251,.255 
"Coggins, "Federal Wildlife Law Achieves Adolescence: Developments in the 1970's" 1978 Duke L.J. 

753, 764 (1978). 
53Wright, "Contemporary Pacific Salmon Fisheries Management" North American Journal of Fisheries

Management 1:29-40, (1981). 
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levels for subsistence must be allowed to increase as rural populations increase; 
whether the subsistence priority applies permanently to a specific fish stock or 
wildlife population; what level (if any) of past subsistence use by an individual is 
necessary to legitimately claim the direct benefits of the subsistence priority; how 
far from home a subsistence hunter may reasonably be required to travel for game; 
and finally, perhaps the toughest interpretive issue of all: what regulatory advan­
tages are sufficient to satisfy the statutory priority in the legal sense. 

Resolution of these administrative questions is complemented by equally serious 
legislative and judicial issues. If Alaska acts to repeal its subsistence law, either 
by Initiative or normal legislative processes, must the Federal government assume 
fish and wildlife management on the public lands? In order to adopt all regulations 
necessary to implement the subsistence priority of ANILCA, what regulation of 
hunting, fishing, access, or other land use on state or private land will be required? 
Like it or not, federal power to regulate activities on non-federal lands and waters 
rests on a sturdy legal foundation that has been recently affirmed, and is expanding 
in scope.54 Species such as caribou and salmon travel great distances, recognize 
no diffference between United States, Alaskan, or Canadian control, and figure 
prominently in subsistence uses. It takes very little imagination to conceive of the 
potential for "extra-territorial" federal regulation of these species, followed by 
legal battles and judicial decisions that may affect the relationship between state 
and federal resource managers throughout all of America. 

Fishery and wildlife managers and users throughout the United States will almost 
certainly be directly affected by the way Alaska and the Federal government deal 
with allocation among subsistence, commercial, and recreational users. Although 
allocation decisions made outside Alaska may not be identical to those made in 
Alaska, they will be influenced by Alaskan decisions. 

Access to land and water for hunting, trapping, and fishing has turned into a 
major issue in Alaska. It does no good for the Boards to allocate a certain harvest 
to various user groups if those groups have no realistic opportunity to use the land 
where harvsting takes place. Access issues will be heavily litigated. ANILCA 
ensures access over public lands for rural subsistence users, yet many rural and 
urban Alaskans are worried. Why? ANILCA and ANCSA both withdrew millions 
of acres of land and water. Native corporations are now the most important private 
land owners in all Alaska. The State of Alaska has a very active land disposal 
program whereby private individuals may buy state-owned land. The issue of 
trespass is suddenly important. It is unclear whether the public has retained 
anything like an implied easement for hunting, trapping, or fishing on these once­
public lands.55 

l4See United States v. Brown 552 F2d 817 (8th Circ., 1977), United States v. Lindsey 595 F2d 5,6 (9th 
Circ., 1979), Kleppe v. New Mexico 426 US 529, 538 (1976), National Association of Property Owners 
v. United States 499 F. Supp. 1223, 1261 (D. Minn., 1980). Coggins, "Wildlife and the Constitution: The 
Walls Come Tumbling Down" 55 Wash. L. Rev. 295, 303, 353 (1980), Wilkinson, "Public Land Law: 
Some Connecting Threads and Future Directions" I Public Land L. Rev. I (1980). 

"See generally Analysis of Laws Governing Access Across Federal Lands, Office of Technology Assess­
ment, 1979; Leo Sheep Co. v. United States 440 U.S. 668 (1979); 35 AM Jur 2d, Fish and Game Sec. 
16; and Tiffany, On Real Property Sections 339,471. 
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Alaska is about to begin a massive program of hydroelectric development. What 

effect will this have on wildlife and fish habitat? Will it encourage an increase in 
the human population of Alaska and at the same time reduce fish and wildlife 
populations, exacerbating existing allocation conflicts and creating new ones?56 

These questions may be answered in the immediate future before many people 
have even considered the trade-offs. 

Maintaining adequate amounts of good quality habitat is basic to maintaining 
productive populations of fish and wildlife. Today, habitat for Alaska's big game, 
in particular, is shrinking while offshore oil development and inland hydroelectric 
development reduce fish habitat and threaten its future. 57 

The State of Alaska is rapidly developing her natural resources. Population 
growth ineluctably accompanies development. Both combine to place more pres­
sure on scarce resources, especially in the Cook Inlet area and Kenai Peninsula 
where Alaska's population is concentrated.58 Although such generalizations are 
dangerous, fish and wildlife habitat in Alaska is shrinking in size and deteriorating 
in quality. 

What lessons should we draw from these allocation struggles? Unless subsis­
tence, recreational, commercial, and non-harvesting users of Alaskan wildlife and 
fish join together to work for clean rivers flowing in adequate volume, clean air, 
non-acid rain59, retention of low elevation, high-volume old-growth forests, respon­
sible oil, gas, and mineral exploration, rational hydroelectric and agricultural 
development, and other uses of land and water that avoid violence to replenishable 
fishery and wildlife resources, there may come a day in Alaska when there won't 
be enough left to allocate or fight over. 

Subsistence users and others must recognize the need for allies in the fight to 
preserve habitat. ''Conventional benefit cost analyses do not always result in sound 
conservation decisons. "60 "Economic efficiency does not always result in conser­
vation of· a resource. "61 Alaskans need to be far-sighted enough and creative 
enough to pursue prudent development that does not destroy fish and wildlife or 
their habitat. Serious racial polarization now current in Alaska will have to subside 
in favor of the common goals shared by all users of fish and wildlife. Alaskans 
must seek accommodation in the allocation process so that no group of users feels 
disenfranchised to the point where loss of a fish stock, stream, old-growth forest, 
or wildlife population appears not to matter. It would be tragic to see Alaska flush 
with petrodollars but unwilling to conserve its priceless wildlife and fishery resources. 

560n the related topic of federal reserved water rights, see Brooks "Reserved Water Rights and Our 
National Forests" 19 Nat. Res. J. 433 (1979); Ranquist, "The Winters Doctrine and How It Grew" 1975 
BYU L. Rev. 639, 679; United States v. New Mexico 438 US 696 (1978), especially the dissent by Powell 
and fn 5, and Tarlock, "No Water for the Woods: A Critical Analysis of United States v. New Mexico" 
15 Idaho L. Rev. 590 (1978). 

"See, generally, Denney, "Managing the Harvest" in Big Game of North America, Stackpole Books, 
1978, p. 396. 

58See, Bangs et al., "Effects of Increased Human Populations on Wildlife Resources of the Kenai 
Peninsula" 47 Transactions of the North American Wildlife Natural Resources Conference 000 (1982). 

59See, generally, Haines, "Acidic Precipation and its Consequences for Aquatic Ecosystems: A Review" 
p.66 Vol. 110 No.6, Nov. 1981, Transactions of the American Fisheries Society. 

60Loesch, "Multiple Uses of Public Lands-Accommodation or Choosing Between Conflicting Uses," 
16 Rocky Mtn. Min. L. Inst. I (1971). 

61/d. 
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Addendum 

Several days after this paper was presented, the Alaska Boards of Fisheries and Game 
jointly adopted a new regulation specifying their approach to implementing the State of 
Alaska's and the Federal Government's subsistence priorities. The new regulation can be 
found at 5 AAC 99.010. 
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Subsistence Use of Fish and Game Resources in 
Alaska: Considerations in Formulating Effective 
Management Policies 

Dennis D. Kelso 
Division of Subsistence 
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Juneau 

Background 

The Subsistence Priority in State and Federal Law 

In 1978, the Alaska Legislature enacted a statutory priority for subsistence uses 

of Alaska's fish and game resources.• Congress adopted legislative language in 
1980 for the Alaska National Interest Lands Conservation Act (ANILCA), which 

is similar in most respects to the definition and priority established by state law. 2 

In addition, ANILCA provides, in part: 

It is hereby declared to be the policy of Congress that-(1) consistent with sound 
management principles and the conservation of healthy populations of fish and 
wildlife, the utilization of the public lands in Alaska is to cause the least adverse 
impact possible on rural residents who depend upon subsistence uses of the 
resources of such lands; ... (2) non wasteful subsistence uses of fish and wildlife 
and other renewable resources shall be the priority consumptive uses of all such 
resources on the public lands of Alaska .... 3 

This strong statement is in keeping with the ANILCA provisions that require 

federal land use decisions to include evaluation of potential impacts on subsistence 

uses and resources.4 

Research on Subsistence Uses and Their Importance 

Both state and federal laws recognize the need for research on subsistence uses 
of resources. 5 The Alaska Legislature directly addressed this need by creating a 

new section in the Department of Fish and Game. The task assigned to the Division 
of Subsistence was necessarily broad because so little scientific research data on 
subsistence were available. The legislative mandate stated in part: 

The section of subsistence hunting and fishing shall . . . compile existing data and 
conduct studies to gather information, including data from subsistence users, on 

1See Ch. 151, 1978 Alaska Session Laws. 
2
See U.S.C.A. §§3113,3114 (1980 Laws Special Pamphlet). 

316 U.S.C.A. §3112 (1), (2) (1980 Laws Special Pamphlet). 
416 U.S.C.A. §3120 (1980 Laws Special Pamphlet). 
5ANILCA, 16 U.S.C.A. §3122 (1980 Laws Special Pamphlet), provides: 
"The Secretary, in cooperation with the State and other appropriate Federal agencies, shall undertake 
research on fish and wildlife and subsistence uses on the public lands; seek data from, consult with and 
make use of, the special knowledge of local residents engaged in subsistence uses; and make the results 
of such research available . .. .  " 
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all aspects of the role of subsistence hunting and fishing in the lives of the residents 

of the state. 6

In addition to conducting applied social science research, the Division of Subsis­
tence performs diverse policy-related roles but does not have authority to make 
regulatory decisions, to manage resources, or to enforce regulations. The Division 
is the only agency engaged in comprehensive research on subsistence uses of 
resources, and the demand for these studies has increased exponentially. Previ­
ously unavailable data have enabled the Alaska boards of fisheries and game to 
apply the subsistence priority (Thomas 1981) in their regulatory decisions and also 

have been used extensively in evaluating major land and water management issues 
(Veltre and Veltre 1981). 

Understanding the Nature and Significance of Current Subsistence Uses 
of Resources in Alaska 

The development of subsistence policy has been hampered . by inaccurate 
assumptions about the nature of the resource uses involved. There are some well­
known myths about fishing and hunting for subsistence. One is that subsistence 
activities are pursued using"primitive" technologies such as spears, bolas, and 
bows and arrows. Another myth is that subsistence refers to bare survival of 
persons in rural settings. A third myth is that the presence of cash transforms 
subsistence into something that does not require the harvest of fish and game. 
These erroneous notions make rational policy development more difficult by 
obscuring the true complexity and adaptability of subsistence systems. Research 
by the Division of Subsistence is directed toward providing a more accurate 
portrayal of current subsistence uses in Alaska. 

Alaska's human history is entwined with the use of wild renewable resources. 
Among northern aboriginal peoples, adaptations directly related to patterns and 
cycles of resource availability are among the key elements of sociocultural differ­
entiation. After contact with western society, the harvest, distribution, and use of 
locally available food and raw materials have continued to provide essential eco­
nomic, nutritional, cultural, and social benefits to a large number of communities 
and households. For non-Native residents as well, the use of fish and game has 
satisfied similarly important needs. 

Today both Natives and non-Natives participate in subsistence economic sys-

6AS 16.05.094 (1). Other duties described in the legislative mandate require that the Division of Subsis­
tence: 

(2) quantify the amount, nutritional value, and extent of dependence on food acquired through subsis­
tence hunting and fishing; 
(3) make information gathered available to the public, appropriate agencies, and other organized 
bodies; 
(4) assist the department, the Board of Fisheries, and the Board of Game in determining what uses of 
fish and game, as well as which users and what methods, should be termed subsistence uses, users, 
and methods; 
(5) evaluate the impact of state and federal laws and regulations on subsistence hunting and fishing 
and, when corrective action is indicated, make recommendations to the department; 
(6) make recommendations to the Board of Game and the Board of Fisheries regarding adoption, 
amendment and repeal of regulations affecting subsistence hunting and fishing; 
(7) participate with other divisions in the preparation of statewide and regional management plans so 
that those plans [recognize) and incorporate the needs of subsistence users of fish and game. 
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terns. These economies are systems of production, distribution, and consumption 
that are based upon the harvest of renewable resources. Within subsistence econ­
omies, a substantial portion of the goods produced are for direct local consumption 
rather than for export and sale on external markets. Modem subsistence systems 
have some cash flow, but the cash sector is generally limited, seasonal, and 
tenuously linked with exogenous economic systems (Lonner 1980). Even in towns 
having viable non-subsistence sectors of production and exchange, subsistence 
production and distribution nevertheless may be functional and vital to the entire 
community at certain times of the year, especially for subcommunities, groups, or 
households within the town that rely on subsistence harvests. Recent data suggest 
that, in many rural Alaska communities, the "commercial" and "subsistence" 
sectors of the economy are complementary and mutually supportive (Wolfe 1981: 
88-96, 1979: 264-266, Ellanna 1980: Vol I).

Subsistence uses of locally available resources often provide substantial com­
munity and family self-sufficiency. In much of Alaska, the absence of reliable 
alternatives means that subsistence may be the only stable economic base. This is 
not to suggest that subsistence should be viewed as a less desirable alternative 
than the commercial economies which typify most other areas in the United States. 
Indeed, because connections to commercial markets are limited, it has been argued 
that subsistence economic systems tend to be "buffered" against the vagaries of 
inflation and other external economic effects (Lonner 1980). 

Use of locally available resources-although dynamic-is so well established 
in many areas of Alaska that human communities may properly be viewed as 
integral parts of the ecosystems in which they participate. Accordingly, 'much of 
the Division's current research is, in effect, addressed to questions about human 
ecology. The presence and distribution of human populations as well as their social 
and cultural forms are viewed as beneficial adaptations, developed over time, in 
response to natural environments of fish and wildlife resources (Steward 1972, 
Cohen 1974, Vayda 1969, Lee and De Vore 1%8). 

Ethnohistorical data as well as information on current practices and use patterns 
are important in developing this picture of ecological relationships over time. 
Historic sites used for harvest or other subsistence activities provide a chronicle 
of relative resource abundance and movements (Fall 1981a, 1981b: 3-8, Table 1, 
Map No. 1). Traditional names also provide valuable information on resource use 
(Kari, cited in Fall 1981b: Table 3). For example, the Dena'ina name for Point 
McKenzie near present day Anchorage in Cook Inlet, Dilhi Tunts' del'ust Beydegh 
("hooligans are transported point"), derives from the significant trade in eulachon 
oil that occurred here during April and May (Fall 1981b:8). Similarly, names of 
sites, seasons, and activities offer keys to understanding the annual cycle of 
subsistence resource uses and, concomitantly, the resources upon which the local 
economy depended. 

In order to assess current uses, a variety of well-established social science 
methods are employed by the Division of Subsistence. The Division has conducted 
research using literature reviews, oral histories, participant-observation methods, 
informal interviews, interview surveys, mail surveys, and combinations of these 
techniques. In addition, particular field studies may require stratified sampling, 
selection of index study communities, comparative approaches, longitudinal designs, 
and other specialized applications. After data have been gathered in the field, 
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analysis involves standard quantitative and descriptive treatments. Quantitative 
information is evaluated using accepted statistical computer programs. Where 
appropriate, geographic data are mapped in order to facilitate their use in land and 
water management decisions. 

Considerations in Subsistence Policy Formulation 

Reliable research data on subsistence uses in Alaska are extremely limited; 
indeed, comprehensive research efforts are just beginning. Nevertheless, studies 
completed to date and current field experience permit generalizations indicating 
certain components essential for effective management of subsistence resources. 

For purposes of evaluating the factors to be considered in formulating manage­
ment policy, I shall assume that a fundamental management goal is to maintain 
the productivity of the resource base so human use may continue. In addition, I 
shall assume that the word "subsistence" does not refer to resource uses that are 
characterized by "primitive" methods or limited to bare, physical survival. Instead, 

subsistence involves the use of locally available resources primarily for local 
consumption as part of the complex economic systems described earlier. 7 Although 
other views of "subsistence" have been articulated based upon various configu­

rations of political values, the assumptions offered here have the advantage of 
being consistent with available research data concerning resource uses in Alaska. 

The following discussion draws upon research findings, field experiences, and 
other current developments related to diverse Alaskan subsistence uses. 

Cooperation Between Managers and Users in Development of Reliable 

Data and Management 

Effective management of wild renewable resources can be achieved only if 

resource managers have reliable data and if resource users cooperate in the imple­
mentation of the desired management regime. Of course, user cooperation is 
necessary in order to obtain high quality data on harvests and other aspects of 
subsistence use. However, accurate harvest data are of only limited utility if 
harvest timing or other features of the harvest are inconsistent with the manage­
ment plan. Neither reliable data nor other types of cooperation are likely to result 
unless users are assured that their interests are recognized and their uses are 
protected. Because use of wild resources is so important to many communities 
and households, unrealistic regulations may virtually compel uses outside the 
regulatory system (Collins 1982, Stickney 1981). If this occurs, the users may feel 
extremely uneasy8 and reluctant to provide information. 

7 Alaska law provides a technical definition: 
'[S]ubsistence uses' means the customary and traditional uses in Alaska of wild, renewable resources 
for direct personal or family consumption as food, shelter, fuel, clothing, tools, or transportation, for 
the making and selling of handicraft articles out of non-edible byproducts of fish and wildlife resources 
taken for personal or family consumption .... 

A S  16.05.940(26). The definition appearing in federal law is substantially similar but includes the limiting 
language, "by rural Alaska residents". 16 U .S.C.A. §3113 (1980 Laws Special Pamphlet). 

8This discomfort is not merely due to anxiety about possible arrest. Many subsistence users strongly 
desire to comply with societal standards but believe they cannot do so and still provide for their families 
(Davidson 1974). In addition, some rural residents attempt to comply with ill-suited regulations simply 
from a sense of deference to the legal system, frequently absorbing significant losses and hardships in 
the process. 
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For example, Robert J. Wolfe conducted his initial research onfood production 
in a village near the mouth of the Yukon River in 1978 (Wolfe 1979). Village 
residents recognized that regulations did not reflect certain characteristics of their 
harvest activities, such as spring take of waterfowl. Accordingly, local represen­
tatives insisted upon guarantees of confidentiality at the outset, in addition to the 
anonymity that Wolfe had already built into his design. Limitations on that portion 
of the research data dealing with waterfowl were imposed as preconditions to his 
conducting any research in the village (Wolfe, pers .. comm. 1982). Representatives 
of Yukon Delta residents feared adverse enforcement attention if details of water­
fowl use on the Delta were published and they took action consistent with this 
concern. 

By contrast, a different regulatory climate existed on the Delta when Wolfe 
conducted additional research during 1981. In the interim, federal enforcement 
policy had moderated, and proposals to amend migratory bird treaties had been 
made.9 There was less fear among Delta residents that information presented about 
their use of migratory birds would result in damage to their communities, and their 
representatives approved the reporting of important harvest and use data (Wolfe, 
pers. comm. 1982). The resulting research product provided previously unavailable 
insight into the complex socioeconomic systems of the Yukon Delta (Wolfe 1981). 

Subsistence uses in rural communities can be expected to continue regardless 
of whether harvest regulations are consistent with the realities of local practice. 
Quite simply, users will take the actions they believe necessary to provide for 
their families and communities. If seasons, bag limits, or other limitations are 
inconsistent with these practices, they will be perceived as irrelevant and are 
unlikely to be effective. 

For example, the migratory bird treaty with Canada prohibits the taking of most 
migratory birds between March 10 and September 1. This would eliminate virtually 
all use of these resources in northern and western Alaska because they are not 
present prior to March 10 and are migrating again at the time the treaty would 

°Migratory birds are addressed in bilateral treaties between the United States and Canada, Japan, Mexico, 
and the Soviet Union. The most recent agreement, signed with the Soviet Union in 1976, authorizes the 
United States to set seasons which permit the taking of migratory birds and their eggs by indigenous 
inhabitants of Alaska for their own nutritional and other essential needs, but the seasons must provide 
for the preservation and maintenance of the migratory bird stocks. See Convention Concerning the 
Conservation of Migratory Birds and Their Environment, Nov. 19, 1976, United States- Union of Soviet 
Socialist Republics, 19 U.S.T. 4647, T.I.A.S. No. 5604. The treaty with Japan contains provisions 
allowing harvests by Eskimos and Indians for food and clothing. See Convention for the Protection of 
Migratory Birds in Danger of Extinction and Their Environment, Mar. 4, 1972, United States - Japan, 25 
U.S.T. 3329, T.I.A.S. No. 7990. The treaty with Canada prohibits the hunting of most migratory birds 
during spring and summer, with certain exceptions. See Convention for the Protection of Migratory 
Birds, Aug. 16, 1916, United States - Great Britain (signatory for Canada), 39 Stat. 1702, T.S. No. 628. 
The treaty with Mexico does not refer to subsistence hunting. See Convention for the Protection of 
Migratory Birds and Game Mammals, Feb. 7, 1936, United States - Mexico, 50 Stat. 1311, T.S. No. 912. 
When the Migratory Bird Treaty Act was amended to implement the Soviet treaty, 16 U .S.C. §712 (Supp. 
III 1979), Congress indicated its intention that the language of the Soviet treaty should be followed in 
amending the treaties with Canada, Japan, and Mexico to provide consistency among provisions govern­
ing subsistence. See S. Rep. No. 1175, 95th Cong., 2nd Sess., reprinted in 1978 U.S. Code Cong. & Ad. 
News 7641, 7645. 
Negotiations with Canada produced a protocol amendment signed by both parties on January 30, 1979. 
A request for negotiations on similar amendatory language was made by the Department of the Interior 
in late 1979. However, these negotiations have not been concluded; nor has the protocol amendment 
with Canada been ratified. 
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allow harvests in the fall. Of the species excepted, many are neither readily 
available nor commonly used throughout much of Alaska and Canada. Obviously, 
subsistence use of migratory birds is not likely to occur without violating these 
limitations. 

Similar problems have arisen because of inconsistencies between regulations 
and social or cultural roles of subsistence. For example, the usual "bag limit" 
concept in wildlife management allows a licensed hunter to fill his bag limit for the 
day or season and then to take no more animals. In rural Alaska, however, one 
hunter may be responsible not only for supplying his own immediate family but 
also for a system of community sharing with elders and others who need meat but 
cannot hunt. A hunter with those responsibilities may "overharvest" according 
to the bag limit; but when considered in light of the distribution among family and 
community members, the average individual use may be well within the established 
bag limit. In such circumstances, the regulatory intent actually may be met but 
the hunter and his social responsibilites are in conflict with the letter of the law 
(Skoog 1980). 

Major discontinuities between management regulations and local practices may, 
in some instances, produce total lack of management effectiveness. Our research 
suggests, for example, that in some interior Alaskan communities where regulatory 
measures have shown great inconsistencies with local practice, the regulations are 
considered to be applicable only to other users; in fact, to follow such regulations 
would, from the perspective of local residents, be irrational, since it would make 
long-established harvest strategies ineffective (Stickney 1981). Instead, it is their 
belief that the Board of Game could not have intended the regulations to apply to 
subsistence uses or else the provisions would have been drafted differently. The 
practical effect of this discontinuity is that parallel systems now exist: codified 
management regulations and enforcement, and non-codified local practice and 
social control. 

An additional problem for wildlife managers arises if this divergence is not 
recognized. Because most managers are accustomed to a system of regulatory 
restraints, it is easy to assume that regulations have direct effects in controlling 
harvest; that is, changes in bag limits or seasons are presumed to produce corre­
sponding changes in behavior. Where this is not the case but management never­
theless proceeds without modifying the assumption, serious management short­
comings may result. 10 

Harvest Levels Based Upon the Ability of Resource Populations to Sustain 

Take Rather Than Upon Arbitrary Limits 

Because subsistence economic systems in Alaska are both diverse and dynamic, 
demand for resources should not be regarded as a constant. Indeed, variability in 
species selection and in food output over short and long-term cycles may be one 

"'The significance ofthis effect should not be overstated, however. Harvest practices and cycles ofactivity 
are long-established in many areas. As a result, managers' assessments of population status may 
unknowingly take into account unreported harvest or other use characteristics that may affect resource 
abundance and distribution. 
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defining characteristic of subsistence economies. Demand for wildlife, like other 

products, is not static but is affected by many factors, including: 

1. the availability of the resource; (seasonal, annual, or longer-term fluctuations

occur and populations are often subject to impact by "non-consumers" such

as industrial development);

2. the relative expense, in time, effort, and money, required to harvest a resource;

3. the relative utility of a product in comparison with other products, including

other species; and

4. the relative perceived need for the resource.

(Wolfe 1979:214-244). Each of these is influenced by a number of other factors,

such as resource population size, geographic distances of resources from a user

group, levels of harvest for other species during a year, monetary income during

a year, restrictions placed upon methods of harvest and harvest seasons, compe­

tition among user groups, climatic and geophysical conditions (such as ice condi­

tions), and other considerations. Many of these variables may fluctuate from year

to year. It is clear that regulations are only one factor, and in many cases not a
signficant one, affecting demand for resources and harvest levels.

Because of these dynamics, arbitrary harvest limits have no place in a sensible 

management program. A static ceiling is not responsive to cycles of harvestable 

resources that often occur over long periods. If an arbitrary ceiling is imposed, it 

may lead to inhibition or distortion of harvest patterns associated with these 

resources and may cause unanticipated changes in other parts of the annual harvest 

cycle. The net effect could be impairment of both subsistence use patterns and 

management plans. An alternative approach would be based upon potentially 

flexible harvest levels or ranges derived from longitudinal data on resource pop­
ulations and harvests by humans. Such an approach would allow for possible 

variation in use without adversely affecting the population base. 

Management in Light of All Relevant Factors-Not Overemphasizing 

Harvest by Humans 

Harvest by people is only one of many variables affecting abundance and dis­
tribution of resources. Wildlife management analyzes the dynamics of a species 
by means of population data (census, distribution and composition), fecundity and 
recruitment, mortality factors (including losses to predation, disease, weather, and 

harvest), and habitat condition (Skoog 1980). Overemphasis on the influence of 

the ''human harvest'' factor may lead to a mischaracterization of overall ecosystem 
dynamics and potentially ineffective management methods. 

Similarly, evaluation and prediction of the subsistence use component of this 
harvest should not rely solely on quantified harvest data for particular species. 

Research on the dynamics of social and biological systems interacting over time 

can provide much better indices of resource demand than single species harvest 

data. This is not to denigrate the importance of harvest data but merely to recognize 
its limitations for predicting future changes in subsistence practices. 

Effective Mutual Education About the Desirability of Management and the 
Significance of Local Conditions 

Accurate subsistence harvest data can be obtained only if users understand the 
purposes for which the data are being sought and if they perceive those purposes 
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as consistent with desirable ends. In the field work conducted by the Division of 
Subsistence, evidence has been found repeatedly that management concepts, 
procedures, and agencies are poorly understood in much of rural Alaska. Few 
distinctions are drawn between management or enforcement agencies such as the 
U.S. Fish and Wildlife Service, the Alaska Department of Fish and Game, and the 
Division of Fish and Wildlife Protection (Alaska Department of Public Safety). In 
addition, the processes by which regulations are developed, the uses of research 
data, and the reasons for management choices tend to be much more mysterious 
to local users than resource managers frequently assume. 

Division of Subsistence field staff have noted that taking of fish or game fre­
quently occurs outside the regulations-not because participants wish to break 
the law but because they perceive that the regulations are irrelevant to their long­
established practices. In some areas the harvesters may be only vaguely aware of 
the regulations, harvest reporting requirements, or uses of management data. Even 
if the regulatory requirements are known, some residents have virtually no choice; 
to provide for their families is the major directive. Accordingly, if management is 
to be effective, a sensitive program of mutual education must be undertaken, in 
which each party seeks to understand the orientation of the other for their common 
benefit. This is particularly import�nt where compulsory rules and regulations are 
not elements of the indigenous culture. 

Meaningful Involvement of Users in Development of Regulations 

Regardless of the quality of data gathered through field observations, local users 
consistently have additional information about production and exchange practices 
and resource conditions. The users typically have unique insight into what man­
agement measures are likely to be acceptable. Because effective management 
fundamentally depends upon voluntary compliance, 11 it is desirable to build these 
dimensions of user experience into the regulations. 

Cooperation by users in implementation of management measures also is made 
more likely if the users have a meaningful role in formulating regulations. Effective 
participation means more than simply receiving information. Instead, it requires 
that user representatives be involved in understanding the problem to be addressed 
and in identifying management options. One potential component of this process 
is creation of a formal participation role such as the local advisory committee and 
regional council system established by the Alaska Boards of Fisheries and Game. 12 

11It is unrealistic to assume that enforcement activity will be adequate to assure compliance with regula­
tions. For example, the Yukon-Kuskokwim Delta contains more than 55 separate villages and many 
additional summer fish camps. Enforcement of fish and game regulations throughout this large area is 
obviously impractical unless most users comply voluntarily. 

120n March I, 1982, there were 67 local advisory committees recognized by the Boards; several petitions 
for new committees also were pending. The committees perform a variety of functions, including 
development and evaluation of regulatory proposals. See 5 AAC 96.050. 
The Boards also have designated six regions within which operate councils composed of advisory 
committee representatives. The regional councils are intended to facilitate communication among local 
committees, to provide a forum for resolving disagreements about management issues, to make rec­
ommendations to the Boards, and to perform a variety of other authorized functions. See 5 AAC 96.250. 
The importance of the regional council and advisory committee system also is recognized by federal 
law. See 16 U.S.C.A. §3115 (1980 Laws Special Pamphlet). 
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Another opportunity for strengthening cooperative relationships between man­
agers and users is the employment of local field staff. 13 In this way, local people 
can be involved in resource assessment activities that provide insight into the 
issues of concern to regulatory authorities. After regulations have been adopted, 
local field staff can make unique contributions to the implementation phase, in 
part by conveying information to other members of the community. 14 

Local resource users have shown great interest in the management of fish and 
game. In several instances, user representatives have formed organizations to 
facilitate their participation in management. For example, coastal communities 
that utilize marine mammals have formed the Eskimo Walrus Commission (EWC). 
In addition to sharing information and advising on management matters, the Com­
mission for two years has conducted studies, under grants from the Alaska Leg­
islature, on uses of marine mammals. 

In support of the Commission, the Pacific Walrus Technical Committee (PWTC) 
was created at the suggestion of the U.S. Fish and Wildlife Service. The Technical 

Committee includes scientific and management personnel from federal and state 
agencies as well as commission representatives. The PWTC provides technical 
information and liaison to the Commission. Together, the EWC and the PWTC 
provide a direct user-manager dialogue and a means for shared management dis­
cussions. They also represent a significant initiative by local users in developing a 
meaningful management role. 15 

Summary and Conclusions 

Effective wildlife management in Alaska requires an approach reflecting the 
realities of today's subsistence way of life. Otherwise, management will be ham­
pered by a significant data shortfall, possibly producing virtual inability to manage. 
Wildlife managers have a real opportunity to gather reliable data and to achieve 
local cooperation. Because subsistence use data have not previously been available 
to managers, even a relatively small investment in the necessary research has 
produced a substantial return of usable information. The potential benefits include 
both better management decisions and more effective execution of management 
programs. 

13The Division of Subsistence has enjoyed considerable success in employing local and bilingual staff in
professional resource specialist positions and in technical assistant roles. Their contributions to field 
data and analysis have been substantial (See, e.g., Stokes and Andrews 1982). The Division views the 
technician responsibilities as valuable experience which may lead to higher level program positions. 
The U.S. Fish and Wildlife Service also has employed local staff in gathering subsistence use data (See 
Copp and Smith 1981). 

14Management approaches sometimes have encountered resistance because they attempt to impose unfa­
miliar forms of social control that conflict with long-established local mechanisms. Traditional methods 
of encouraging socially acceptable behavior may help provide effective limits for use in fish and wildlife 
management. Indeed, it has been argued that such methods offer far greater potential for success than 
the Anglo-American codifications used in the United States (See Wort Associates 1978, Worl 1979, see 
also Hallowell 1955). 

150ther users have established organizations with similar purposes. The Alaska Eskimo Whaling Com­
mission is involved directly in monitoring bowhead whale harvest quotas, through a cooperative agree­
ment with the National Marine Fisheries Service, U.S. Department of Commerce. Similarly, rural 
Alaskan users of the Porcupine Caribou Herd have joined with their counterparts in the Yukon Territory 
to form the International Porcupine Caribou Commission. 
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Short-term results may include not only better maintenance of the resource base 
but also continuation of opportunities for non-subsistence use. Wildlife users 
outside of Alaska may benefit directly from this improved management. In the 
context of migratory birds, for example, more reliable harvest and use data could 
lead to projections of take which, in turn, could produce more accurate assessments 
of harvestable surplus. 

Plans for better research and management probably will be ineffective, however, 

if users perceive management to be either antithetical or irrelevant to their inter­
ests. To increase the probability that management will be effective, several specific 
measures have been suggested: 
1. Cooperation between managers and users in development of reliable data and

management.
2. Harvest levels based upon the ability of resource populations to sustain take

rather than upon arbitrary limits.
3. Management in light of all relevant factors-not overemphasizing harvest by

humans.
4. Effective mutual education about the desirability of management and the sig­

nificance oflocal conditions.
5. Meaningful involvement of users in development ofregulations.
These steps are mutually supportive and should not be considered in isolation.

Because subsistence economic systems are dynamic, research data should include 
all aspects of system functioning-not merely harvest data. Only in that way will 
predictive ability be developed, since harvest data alone, even when suggesting 
historical trends, do not identify causal factors. In addition, existing data are 
inadequate in most parts of Alaska to allow reliable estimates of current harvests. 
Even if such information were available, resulting estimates would not provide an 
adequate basis for management because current harvest levels, lacking both lon­
gitudinal data and analysis of system dynamics, are not meaningful as projections 
for the future. 

The potential rewards of realistic management policies for subsistence include 
long-term benefits as well. Wise harvest allocation policies will enable subsistence­
reliant communities to retain the economic base that best meets their needs­
including nutritional, social, and cultural components. To the extent these com­
munities continue their subsistence way oflife, concern about wildlife populations 
and habitats will be an important theme of local and regional planning decisions. 
As with improved management, users in Alaska and in other places stand to benefit. 

The value of using fish and game as part of the self-sufficiency base is, at best, 
difficult to quantify, but its importance to Alaskan communities and households is 
clear. Managing in recognition of subsistence realities can protect these opportu­
nities while maintaining the resource populations that all user groups value. 
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Interstate and International Management 
Implications of Salmon Hatchery Production 

Robert S. Roys 
Alaska Department of Fish and Game, Juneau 

Pacific salmon ranching, both natural and artificial, is a topic that one encounters 
with increasing regularity in the literature, periodicals newspaper, and TV. Recently, 
a TV program was aired in Alaska called ''Salmon on the Run,'' which popularized 
some of the issues facing salmon managers in the Pacific Northwest-Indian 
ownership, corporate ownership of hatcheries, loss of habitat, user group conflict 
(e.g. sport, commercial, cultural) and a brief review of natural versus artificial 
production. The magic of national TV has arrived to assist responsible persons in 
solving salmon management problems by bringing "facts" to the attention of the 
public. TV - presented analyses, coupled withjudicial edicts, should immeasurably 
assist harried salmon managers in Washington, Oregon, and California in solving 
extremely complex biological, cultural, and economic problems. 

The purpose of this paper is not to discuss pro's and con's of media analyses 
and the salmon management implications of judicial findings. But rather the pur­
pose is to suggest that national attention must now be focused on long-range 
problems associated with massive enhancement activities contemplated by the 
dominant salmon harvesters-Alaska, Japan, and the U.S.S.R., instead of just 
short-term problems associated with minor producers such as California, Oregon 
and Washington. 

That Alaska, U.S.S.R, and Japan are the major salmon harvesters is illustrated 
by Figure l ,  where 5-year moving average catches since 1930 have been plotted. 
During the late 1930s, the Asian salmon catch (Japan and U .S.S.R) averaged about 
219 million, Alaska was about 97 million, and the rest of North America (British 
Columbia, Washington, Oregon and California) was about 30 million, for an aver­
age annual harvest of about 346 million during that period. 

Converting these data to a percentage of all Pacific salmon harvested in those 
years shows that Asian catches averaged 63 percent of the Pacific salmon harvested 
during the late 1930s, Alaska averaged 28 percent, and the rest of North America, 
about 9 percent. 

In the mid-1970s, Asian salmon harvests averaged about 121 million, Alaska 45 
million, and the rest of North America was about 29 million, for a total of 195 
million. Average catch percentages were somewhat similar to the late 1930s, with 
Asia estimated at 62 percent, Alaska 23 percent, and the rest of North America 
about 15 percent. 

The United States commercial Pacific salmon industry usually ranks first or 
second in landed value of all U.S. finfish fisheries ($413 million ex-vessel catch 
value and $2.8 billion retail value in 1979) (R. Simpson pers. comm. 1982). There 
are more United States fishing vessels (20,000) and more citizens engaged in Pacific 
salmon commercial fishing (30,000) than any other commercial fishing activity in 
the nation. 

In 1980, $904 million, 53 percent of the U.S. edible fisheries exports, came from 
Pacific salmon. The Alaska salmon industry produced 83 percent, or $345 million, 
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Figure 1. Five-year moving average of commercial salmon harvests in the North Pacific 

Ocean, 1930-1978. 

of the national salmon ex-vessel value in 1979. Of Alaska's share, some 59 percent, 
or $204 million, was harvested by Alaskans 

In 1979, the non-resident catch of Pacific salmon in Alaska was worth $141 
million, slightly more than twice the $68 million in the ex-vessel values of catches 

originating in California, Oregon, and Washington. There are more than a million 
Pacific salmon sport anglers in the United States with effort being concentrated in 
Washington, Oregon and California. Alaska's Pacific salmon sport industry is 
exploding, with Anchorage serving as "jumping off place" for foreign sportsmen. 
Thousands of private vessels and hundreds of charter boats worth millions in 
capital investments are engaged in the Pacific salmon sport fishery, which was 
conservatively estimated to be worth $246 million in 1980. From the foregoing 
statements, it is reasonable to conclude that Pacific salmon are internationally 
important species that contribute to a multi-billion dollar industry in the United 
States. 

There is one common denominator in the North Pacific salmon area-whatever 
one country does affecting pricing, production, and marketing undoubtedly will 

affect the other countries politically, biologically and economically. Obviously, 
the possibility exists that the greater the change from the status quo the greater 
the effects may be. 

There are proposed changes in the status quo that carry great potential for 
impacting the salmon industry. The impacts will be brought about by significant 
production increases stemming from rapidly expanding enchancement efforts in 
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the U .S.S.R, Japan, Alaska and British Columbia. These enhancement efforts are 

summarized in Figure 2 as enchancement goals. 

The U.S.S.R. plans to construct 52 new hatcheries and release 4.97 billion 

salmon fry into the North Pacific rearing areas by the year 2000 (Konovalov, 

1980a). About half of the released fry will be pink salmon and another 2.1 billion 

will be chum salmon. Assuming an ocean survival rate of 1 percent, approximately 

49.7 million adults could result from the Soviet releases by the year 2005. 

In a report published in 1980 (Government of Japan), the Japanese government 

predicted that 2.3 billion salmon fry (mostly chum) will be released from public 

and private hatchery facilities in Japan in 1983. The average rate ofreturn for chum 

salmon released from Hokkaido Island hatcheries during the period of 1969-1974 

has been 2.28 percent, while the Honshu Island average survival has been 0.86 

percent during the same period. Assuming an overall 1.5 percent survival, the 

predicted 1983 release could result in the production of 34.5 million adult salmon 

by 1988. That is an increase of 11.1 million adults over the return announced by 

the Japanese Fishery Agency (Anon. 1981) for 1980. 

The Canadians (Canadian Department of Fisheries and the Environment) pub­

lished a document in January 1978 that stated their goals in British Columbia were 

to increase the salmon catch by 190 million pounds (86.2 million kg) annually. 

Achievement of this goal would require the release of approximately 1. 78 billion 

fry and should result in the return of approximately 27.1 million adults by 1993. 

This would be an increase of 22.3 million adults over what is expected from the 

releases of 1980. 

s 

4 

Actual and Planned Salmon Releases 
in the North Pacific 

Figure 2. Enchancement efforts and goals of the Soviet Union, Japan, Alaska, and Canada. 
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The Alaska Salmon Fisheries Plan published by the Alaska Department of Fish 
and Game in 1975 called for an increase of 47 .6 million adult salmon to be achieved 
by supplemental production facilities by 1995. Present (1982) hatchery design 
capacity for the public and private sector in Alaska is about 700 million fry or 
about 12 million adults. Efforts are primarily concentrated on pinks and chums, 
but sockeye are considered a high priority species for hatchery research and 
development. The Alaska program has stalled out at a goal of 12 million adults 
because of a short-sighted, urban-controlled legislature. 

Collectively, Washington, Oregon, and California presently release approxi­
mately 400 million salmon annually. Most of these are chinook and coho. At this 
time I am not aware of any planned increases in hatchery production in those 
states that will measureably impact the international status quo. 

Thus, by the beginning of the twenty-first century, if all enchancement goals are 
achieved, and the Alaska plan is reinstated, approximately 121 million (after 
removing 10 million adults for brood stock) additional salmon may be harvested, 
a percentage increase over recent average harvest levels (195 million) of about 62 
percent. If natural production at the beginning of the twenty-first century is similar 
to that of the 1930s, the percentage increase of enchancement produced harvests 
will still be significant-approximately 35 percent. 

What unknowns do we in Alaska foresee as this tremendous enhancement effort 
is launched in Asia but curtailed in Alaska-an effort that will add more salmon 
to the world markets than all natural and artificial production conceived for British 
Columbia, Washington, Oregon, and California combined? First there are a series 
of economic questions. As Asian salmon harvests increase, will Alaska's tradi­
tional markets (such as Europe) be captured by Asian salmon? Will Japan increase 
investments and expand control over Alaskan processing plants commensurate 
with production, or will she maintain the status quo? Some analysts claim she now 
controls most of the Alaskan salmon processing industry. Will the U.S.-owned 
processing industry be satisfied with present processing capacities and production, 
or will it seek reinstatement of enchancement goals and expansion of Alaskan 
processing capability and develop new markets? Will Alaskan salmon fishermen 
continue to accept processor-imposed catch limits because prerequisite processing 
capacity is not available, or will they seek new outlets for catches? Secondly, there 
are many biological questions confronting North Pacific Rim countries as the 
enhancement effort accelerates. Will competition for food in the marine areas 
become significant as recruitment increases? Will the incidence, transference, and 
distribution of diseases change in esturarine and marine rearing areas as stocks 
are intensively cultured and released? Will ocean rearing areas occupied by Asian 
juveniles and immatures expand and encroach on traditional North American 
rearing areas? Are the North Pacific salmon pastures undergoing physical changes 
that will increase or decrease salmon carrying capacities? Perhaps high exploitation 
rates of other species associated with salmon in the North Pacific will induce 
changes in carrying capacities either positively or negatively. 

Questions posed in this paper are not original and have been raised at practically 
every technical salmon aquaculture meeting in the North Pacific countries. Lit­
erature pertaining to the subject is appearing with regularity. Symposia and work­
shops are being organized with many topics discussed, but one question often 
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encountered is: where and how do we begin to answer some of these critical 
questions? 

Konovalov (1980b) stated, "With consideration of such peculiarities of Pacific 

salmon biology as stock mixing in the marine period of life and complicated 
problems facing populations biology, it is necessary to come over to intersdisci­
plinary planning of research, creating a material and technical basis for investi­
gations and drawing upon the cooperation of many scientists of various specialties. 
Consequently, the organization of research in population biology requires long­

term planning, investments for many years and creation of large, temporary work­

ing teams on a national and, in a number of cases, on a international basis." 
Peter Larkin (1980) addressed international salmon research problems in the 

following manner in the first of the McKernan lectures: 

This leads me naturally into what I see as the great hope for the future based on 
the great accomplishments of the past. Many of you here will remember that in 
1950 we knew very little about the oceanography of the North Pacific and virtually 
nothing of the seaward migrations of Pacific salmon. As a consequence of the 
investigations conducted under. the rubric of the International North Pacific Fish­
eries Commission, we greatly enchanced our understanding, and the magnificence 
of the natural spectacle of Pacific salmon migrations began to unfold. Since 1965, 
or perhaps, to be charitable, 1970, we have added little new. The scale, scope and 
intensity of international cooperation has faded rather than grown. For many years 
Japan, Canada and the United States cooperated in INPFC enterprises, while 
Japan and the U .S.S.R. annually negotiated the high seas catches of Asian stocks. 
From time to time there have been visitors from the U.S.S.R. to North America, 
and vice versa, but only rarely have the four countries collaborated on large-scale 

scientific studies. For reasons that I would personally summarize as a lack of 
imagination and enterprise at the highest levels of government, we have collectively 
failed to pursue the great promise of joint international undertakings. 

And he further stated, "It is my passionate hope that the next two decades will 
be characterized by new and exciting international investigations that will bring 
our knowledge of Pacific salmon and of the North Pacific Ocean to levels of 
understanding that would be enriching to all mankind.'' 

Soviet, Japanese, Canadian, and American scientists recognize the need for 
coordinated international salmon research. That research should commence near 
the beginning of the enchancement effort, not after the fact. 

What recent statements or action has our Federal Government taken under the 
New Federalism to assist Alaskans and other citizens who fish her waters as major 
international enchancement efforts commence with awesome biological and eco­
nomic implications? Perhaps it is first useful to look at what the Federal Govern­
ment has been doing the past 20 years following Statehood and in response to 
developments in circum-Pacific salmon enchancement capabilities. 

After passing responsibility for coastal salmon management to the State of 
Alaska, the Federal Government has maintained a declining salmonid research 
presence, including a pitifully small shore-based aquaculture research program in 

Alaska. The significance of North Pacific salmon enhancement and aquaculture 
developments to the Federal Government is best exemplified by the recently passed 
and meaningless National Aquaculture Act. That fiasco, a hallmark of bureaucratic 
and petty infighting between government departments (Interior, Agriculture, and 
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Commerce) clearly shows the Feds are far more interested in private-profit domes­
tic aquaculture activities, such as catfish in ponds and crawdads in sloughs, than 
any real concern over what is happening to Pacific salmon-a truly national and 
international species with major commercial, cultural and sport values. In fact, 
there is strong doubt that, outside of a few Northwest and Alaska locals, the 
Federal Government even understands in the broadest context the political, social 
and economic ramifications of major application of ocean ranching concepts by 
Russia, Japan, and Canada. 

To paraphrase the old cowboy range boss-the north pasture is out there, and 
although the fences are biological, not barbed wire, they are potentially just as 
effective. It's not a simple question of white hats or black hats, good guys or bad 
guys, but the other group-Japan, the Soviet Union, and Canada-is giving a lot 
more attention to putting salmon in those pastures and establishing even stronger 
grazing rights than we, as a nation, are. 

The 200-miie (322 km) limit, Marine Fisheries Conservation and Management 
Act (MFCMA) of 1976 was, in part, designed to at least reduce high seas harvesting 
of North American salmon. In practice this act has many loopholes and sizeable 
defects. While open-ocean gillnetting of the magnificent cyclic Bristol Bay sockeye 
runs has been partially contained, we depend on a plethora of foreign draggers in 
the North Pacific groundfish fishery to assure us they incidently catch only insig­
nificant numbers of salmon. Net marks on Southeast Alaska troll-caught chinook 
and coho salmon indicate that incidental encounters with foreign nets on the high 
seas result in the capture or death of numbers of fish equal to that taken in some 
domestic U.S. fisheries. 

Ask any troller or charter boat operator from any West Coast state what the 
MFCMA has done for them lately and you will sense what the Feds are doing 
about the North Pacific pasture and salmon. But, of course, in this era of tight 
budget we still have tobacco subsidies and liberal catch quotas and ridiculously 
small fees for foreign draggers off our coast, so we can really say the Feds are 
concerned. 

Federal concern for the Alaska salmon fisheries has recently been expressed in 
two general ways. The first, as manifested by the U.S. Fish and Wildlife Service 
and the National Park Service, is to prevent the construction of enhancement 
facilities or prohibit nearly any enhancement activities on lands administered by 
those two agencies unless it is "naturalistic." 

The second expression of Federal concern emanates from budget projections 
for Fiscal Year 1983 for NOAA, and more specifically NMFS, where projected 
budget cuts are 11 percent and 30 percent, respectively, Furthermore, the research 
arm of NMFS in the North Pacific, the Northwest and Alaska Fisheries Center, 
suffered a 35 percent reduction while the Auke Bay Laboratory based in Alaska 
was eviscerated. The Auke Bay budget was cut an unbelievable 74 percent and 
funds for all of the salmon aquaculture research were eliminated. 

A tremendous amount of Federal, State and private financial, legal, and verbal 
effort was expended, and is still being expended, to protect the so called National 
Crown Jewels and promote sound development of lands, minerals, and waters in 
Alaska. Those land withdrawals were heralded as necessary for future generations. 
If those land withdrawals were the Crown Jewels to environmentalists, then our 
fishery jurisdictions in the North Pacific, Bering and Chukchi Seas must be con-
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sidered our National Fisheries Treasure. There is of course a major difference. 

We are practically giving away those fisheries to foreign nationals or allowing them 
to establish dominance in the salmon pastures of the North because of indifference 

and inactivity on our part. 

We know that some scientists in the Soviet Union believe that in the future we 

will be negotiating salmon fry-fingerling and smolt recruitment rights in those finite 
pastures-but they will have the data upon which to base negotiation, not us. 

What are we to do in Alaska-proceed on our own like a foreign nation and 

attempt to seek answers that will at least require: high seas research vessels, 

international interdisciplinary working teams, sophisticated equipment, and long­

term funding commitments? The State of Alaska and her citizens cannot afford 

the venture nor should they be asked for such largesse to protect not only Alaskan 
rights but the rights of other states' citizens also. 

What is the solution to our dilemma? Is it secession, as some Alaskans have 

proposed? Is it establishment of an Alaska Region for resources not divided into 

different federal departments? Is it the establishment of a National Fisheries policy, 

including North Pacific salmon, that is based upon U.S. interests and not bureau­
cratically defined and defended territories? I don't know the answers, but I do 

know this: U.S. National Fisheries Treasures adjacent to Alaska warrant at least 

a Special Assistant to the Secretary of Commerce similar to the Special Assistant 
in the Department of Interior for Alaska lands. And that Special Assistant should 

be charged with developing and recommending policy and program direction to 
the Secretary that will: 

1. Establish policies to guarantee a strong U.S. position of fisheries utilization in
the North Pacific, Bering and Chukchi Seas for future American generations.

2. Develop an aggressive national research policy that will ensure and protect

vital U.S. interests in salmon in these northern seas.
3. Promote cooperative research between States, the Federal Government, British

Columbia, Japan, and the U.S.S.R.
National attention must be focused on the importance and the value of the

Fisheries Treasures in the Northern Seas adjacent to Alaska's coastline. To do 
less is to yield to inevitable and perhaps irrevocable domination of this treasure 

by foreign interests. 
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Introduction 

The presumption of most historians is that contemporary Americans are more 
concerned about wildlife than ever before. Do we perhaps presume too much? Is 
our age truly distinctive in its degree of environmental and wildlife awareness, at 
least among ordinary Americans? Do the many legislative changes in environmen­

tal law and protection since World War II actually reflect substantive shifts in the 
average person's perceptions of animals? The passage of laws can often reflect 
more the attributes of power and persuasiveness of special interest groups than 
the pressing concerns of the general public. 

The purpose of this paper is to review the results of a study of historical trends 
in American animal use and perception during the twentieth century. Three inter­

related objectives guided this research, including: (1) assessing the extent of change 
in American animal use and perception during the twentieth century; (2) reviewing 
this change among diverse groups in American society; and, (3) determining the 
rate and progress of this change. 

This paper is based on a much longer report (166 pp.) that can be obtained either from the authors or from 
the U.S. Fish and Wildlife Service. This report is the fourth in a series of studies on American attitudes, 
knowledge and behaviors toward animals funded by the U.S. Fish and Wildlife Service. 

649 



Methodology 

An analogous study in Canada by Bos et al. (1977) suggested analyzing the 
content of newspaper articles over a period of time as a good indicator of public 

perceptions and uses of animals. Despite the tendency of newspapers to report on 

primarily "newsworthy" events, a numbers of factors recommended its use. First, 

newspapers tend to be oriented to local constituencies. Second, if judiciously 

selected, newspapers can reflect urban, rural, as well as regional differences. Third, 
by selecting newspapers in continuous publication throughout the century, histor­

ical changes can be examined relatively undistorted by interpretive recall. Finally, 

because of their local and continuous publication, newspapers can reflect the 

experiences and concerns of a large fraction of the general public. 

Various reference books were used to identify possible newspapers for this 

analysis, including the Ayers Directory of Publications (1977) and, to a less impor­
tant extent, the American Newspaper Market's Circulation (1978) and Newspapers 
in Microform U.S. (1973). Twenty newspapers (7 urban and 13 rural) were iden­

tified as possibilities. Four were eventually selected representing two rural, two 
urban, and altogether four regional locations. The two urban newspapers were the 

Los Angeles Times-representing the Far West-and the Hartford Courant-the 
Northeast. The two rural papers were the Buffalo Bulletin (Buffalo, Wyoming)­

the Rocky Mountain Newspaper-and the Dawson News (Dawson, Georgia), 

representing the South. 1 

The considerable time requir.ed for this type of analysis necessitated a random 

sampling of newspaper issues. Seventeen issues were chosen in a single year, with 

two to three year intervals between annual reviews. Every third year starting with 

1900 was selected for the analysis except for critical historical periods, when every 

other year was chosen. The two-year interval periods included the wilderness cult/ 

Teddy Roosevelt era from 1900-1906, World War I, the Depression, and World 

War II. Thus, 31 years were included in the analysis. 

Seventeen to eighteen newspaper issues were selected for a single year, yielding 

approximately 550 issues for each newspaper analysis. Using the perpetual cal­

endar of the World Almanac (1977), starting dates in each year were randomly 
identified, with issues chosen each successive third week. In consecutive weeks, 

the following day of the week was selected to assure a roughly equal sampling of 
days. 

Time constraints necessitated a smaller sampling of the Hartford Courant. 
Specific issue selection for this newspaper was based on the Los Angeles Times 
sample, with the date of every third Los Angeles Times issue included in the 

Hartford Courant sample. This sampling procedure resulted in 86 Hartford Cour­
ant issues based on six editions per year. 

The most critical and difficult methodological step was the development of a 

standardized, empirical procedure for recording the content of the animal-related 

articles. An acceptable content analysis procedure necessitated seven formats 

being drafted, reviewed, and modified before a final system evolved. Seventeen 

'Buffalo (population, 3500) is in east-central Wyoming on the edge of the short-grass prairie, some 108 
miles from the urban area of Casper, Wyoming. Dawson (population 5500) is in central-western Georgia, 
some 60 miles from the metropolitan area of Columbus on the Alabama border. 
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types of information were collected. Basic descriptive information included the 

newspaper in which the article occurred, the issue date, the location of the article, 
its relative importance (in relation to the issue and in general), the geographic 

scope of the article (e.g., local, national, international), and the type of article 
(e.g., general news, column, etc.). Information on specific animals in the article 

included the taxonomic identity of the animals; if appropriate, the type of wild 
animal (e.g., terrestrial mammal, songbird, etc); the relationship of the animal to 
human beings (e.g., game, pet, livestock, etc.); if the animal was wild, its popu­
lation status (e.g., endangered, rare, etc.); the geographic location of the animal 
(e.g., region of the U.S. , country); and the exotic/native status of the animal relative 
to the United States. Detailed information on 31 separate animal-related activities 

was gathered, including such activities as hunting, fishing, trapping, animal-related 
fashion and art, bird-watching, animal-related food gathering and processing, non­
consumptive wildlife use, animal-inflicted damage, animal ecology, animal rights 
and welfare, pet-ownership, wildlife management, etc .. 

The final information collected considered attitudes toward animals. A typology 

of 10 attitudes was used, based on a system developed previously (Kellert 1976). 
One-sentence definitions of each attitude are provided in Table 1, although more 

lengthy descriptions are available elsewhere (Kellert 1980a). The strength or inten­
sity of the attitudes was measured on a 1 to 10 scale, with 1 indicating the most 
intense expression and, 10, the attitude as present but only in a peripheral or 

marginal way. At least one attitude was coded for each article, although this attitude 
was not necessarily coded as strongly present. For example, if an article consisted 
of a short descriptive statement of an animal, it might receive a neutralistic code 

of 10 with no other attitude cited. On the other hand, more than one attitude was 
often present in an article and sometimes each received strongly present codes. 

Five persons were trained to analyze and record the content of the articles. Each 
coder analyzed at least 50 articles before being allowed to work on the sample 
newspaper issues. Despite extensive coder training, the interpretive requirements 
of content analysis render the technique difficult to standardize and completely 
remove from subjective bias. A large sample size, careful coder training, and the 
use of only a few coders may have minimized these problems. 

Table 1. Attitudes toward animals. 

Aesthetic: 

Dominionistic: 

Ecologistic: 

Humanistic: 

Moralistic: 

Naturalistic: 

Negativistic: 

Neutralistic: 

Scientistic: 

Utilitarian: 

Primary interest in the artistic and symbolic characteristics of animals. 

Primary interest in the mastery and control of animals, typically in sporting situations. 

Primary concern for the environment as a system, for interrelationships between 
wildlife species and natural habitats. 

Primary interest and strong affection for individual animals, principally pets; regarding 
wildlife, primary focus on large animals with common anthropomorphic associations. 

Primary concern for the right and wrong treatment of animals, with strong opposition 
to exploitation or cruelty toward animals. 

Primary interest and affection for wildlife and the outdoors. 

Primary orientation a dislike or fear of animals. 

Primary orientation a neutral relation to and emotional detachment from animals. 

Primary interest in the physical attributes and biological functioning of animals. 

Primary concern for the practical and material value of animals or the animal's habitat. 
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Results 

A total of 4,873 animal-related articles were analyzed for the 75-year period. An 

average of 157 articles occurred per year, or 2.74 per newspaper issue. 

Somewhat unexpectedly, no discernible trend appeared toward increasing num­
bers of animal-related articles during the century (Figure 1). The greatest number 
of articles in a single year was 275 in 1964, although 1921, 1927, 1930 and 1967 also 

had more than 200 articles (Table 2). When the 75 years were distinguished by 

critical historical periods, three periods had an average of more than 200 articles 

per year-1921-27, 1930-1936 and 1961-1967. The periods with the fewest number 

of articles were the two world wars-1916-1918 and 1940-1944-each averaging 
less than 115 articles per year. 

Interestingly, the periods with the greatest number of animal-related articles 
were among three of four eras identified by Rose (1971) as major conservation 

periods of the twentieth century. The most important conservation-related influ­
ence of the 1920s was a technological development-the automobile-that mark­
edly stimulated public interest in wildlife and the outdoors (Trefethen 1976). National 

parks and wilderness areas became, for the first time, readily accessible to tourists, 

campers, and sportsmen and, as a consequence, an unprecedented demand for 

recreational use of natural resources occurred. The 1930s, on the other hand, 

focused the nation's attention on the results of grossly unwise resource use and 
depletion, accompanied by the first large-scale Federal attempts at wildlife and 

public land management. Additionally, the 1930s remained a period of extensive 

recreational interest in wildlife and the natural environment. Finally, the 1960s 
witnessed the emergence of broad public concern for wildlife conservation, sym­

bolically marked by the occurrence of "earth day" as the decade drew to a close. 
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Figure l. Frequency of animal-related newspaper articles, 1900-1976. 
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Table 2. Frequency of articles by year, 1900-1976. 

� 
Year Frequency % Year Frequency % 

-·

1900 130 2.7 1936 142 2.9 l:l 
;:s 

1902 Ill 2.3 1938 166 3.4 

1904 119 2.4 1940 111 2.3 
-·

� 1906 140 2.9 1942 98 2.0 
l:l 1909 164 3.4 1944 110 2.3 -

� 
1912 109 2.2 1946 82 1.7 

('1) 1914 106 2.1 1949 181 3.7 

1916 119 2.4 1952 173 3.5 

1918 114 2.3 1955 178 3.7 

1921 200 4.1 1948 196 4.0 

1924 190 3.9 1961 174 3.6 

1927 259 5.3 1964 275 5.6 

1930 213 4.4 1967 210 4.3 

1932 157 3.2 1970 170 3.5 

1934 196 4.0 1973 139 2.9 

1976 141 2.9 

Total number of articles = 4,873 

Average number of articles per year = 157 

Number of issues = 1,777 

Average articles per year = 2.74 



The two world wars, in contrast, shifted the country's attention away from envi­

ronmental concerns, as the imperatives of a nation in conflict focused concern on 

the suffering and needs of people. 

The animal-related articles were also distinguised according to broad stylistic 

categories. The general news category was, by far, the most common, accounting 

for 63 percent of all animal-related articles during the century. On the other hand, 

this type of article decreased significantly from 79 percent of the total from 1900-

1915 to 55 percent in 1961-1976. Pictorial stories were second in overall frequency, 

but increased dramatically from just 3.4 percent of the total at the beginning of the 

century to nearly 19 percent since 1960. Similarly, hunting and fishing columns 

increased markedly, from not occurring at all in 1900-1915 to accounting for 4 
percent of the total from 1%1-1976. Animal-related feature stories accounted for 

nearly 11 percent of the total and remained relatively constant during the initial 

and final 15 years examined, although decreasing markedly from 1946-1960. Ani­

mal-related editorial page articles accounted for just 2 percent of the total, although 

increasing in recent years. 

One of the most interesting analyses considered the frequency of the attitudes 

toward animals. The relative percentage and rank of each attitude during critical 
periods and for the entire 75-year period are summarized in Table 3 and Figure 2. 

The greater occurrence of the utilitarian attitude was especially impressive 

(Figure 3). The preponderance of this attitude during the war periods was partic­

ularly striking, notably World War I when the utilitarian perspective accounted 
for a remarkable two-thirds of all attitude classifications. On the other hand, a 
substantial decline in the utilitarian attitude in recent decades also occurred. 

Illustrative of this decrease, just 12 percent separated the utilitarian attitude from 

the next most frequent attitude (the neutralistic) from 1970-1976, compared to a 

36 percent difference when contrasted with the second most frequent attitude (the 

humanistic) in 1900-1906. This decrease in the utilitarian attitude was quite pro­
nounced in the Los Angeles Times, declining from a high of over 50 percent during 

World War I to just over 20 percent since 1970. 2 In striking contrast, the utilitarian 
perspective decreased slightly in the rural newspapers and, in the Dawson News, 

this attitude still accounted for nearly two-thirds of all attitudes classifications from 
1970-1976. 

The humanistic attitude was the second most frequent attitude during the cen­
tury; found in approximately 16 percent of the articles examined, although its 

relative rank dropped to fourth by 1961-1976. The humanistic perspective achieved 

its greatest prominence during World War II, when 26 percent of the articles 
included this attitude. Like the ultilitarian attitude results, very pronounced urban/ 

rural differences were observed. In the Los Angeles Times, the humanistic per­

spective substantially increased and, since World War II, occurred in nearly 30 

percent of this newspaper's articles (Figure 4). In contrast, this attitude decreased 
so precipitously in the rural newspapers that, by 1961-1976, it was observed in 
only 3 percent of the Dawson and Buffalo newspapers. Thus, the rural newspapers 

were characterized by a marked decline in the humanistic perspective in addition 
to the continuing importance of the utilitarian attitude. The Los Angeles Times, in 

2The Hartford Courant results are excluded from this discussion due to insufficient sample size. 
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:s Table 3. Percentage and relative rank of basic attitudes toward animals by historical periods (Rank in parentheses). 
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§'
� 1900-1906 

1909-1915 
1916-1918 
1921-1927 
1930-1938 
1940-1944 
1946-1958 
1961-1967 
1970-1976 

OverallX 
1900-1976 

Naturalistic 

3.8 (8) 
6.8 (6) 
3.9 (6) 
2.5 (9) 
3.1 (9) 
2.1 (8) 
2.1(10) 
3.8 (9) 
4 (9) 

3.4 (9) 

Eco logistic Humanistic 

6.6(6) 16.2(2) 
5.5(9) 17 (2) 
5.2(5) 9.1(3) 
6 (6) 15.1(2) 
6.6(7) 18.1(2) 
3.2(7) 26.1(2) 
5 (7) 15.4(3) 
9 (6) 13.3(4) 

13.4(4) 14.2(3) 

6.8(8) 16.1(2) 

Moralistic Scientific Aesthetic Utilitarian Dominionistic 

4.6 (7) 10.6 (4) 6.6(6) 52.2(1) 6.6(6) 
4.2(10) 9.2 (5) 6.5(7) 47.2(1) 12.3(4) 
2.1 (9) 5.2 (5) 2.5(8) 65.9(1) 3.5(7) 
1.5(10) 7.5 (4) 5.9(7) 61.8(1) 3.7(8) 
2.4(10) 8.5 (6) 9.1(5) 47.2(1) 5.8(8) 
1.5 (9) 2.1 (8) 10.7(4) 49.8(1) 6 (6) 
3 (9) 4.8 (8) 8.3(6) 46.8(1) 9 (5) 
2.6(10) 8.9 (7) 10.5(5) 37 .2(1) 14 (3) 
4.9 (8) 2.1(10) 9.9(5) 38.9(1) 8.5(6) 

2.9(10) 6.9(7) 8.1(5) 48.5(1) 7.9(6) 

Negativistic Neutralistic 

11.4(3) 8 (5) 
16.8(3) 5.7(8) 
17.5(2) 7.8(4) 
12.9(3) 6.6(5) 
12.5(3) 10.6(4) 
13.2(3) 10.3(5) 
9.5(4) 18.5(2) 
5.2(8) 23.8(2) 
6 (7) 27.5(2) 

11 (4) 13.9(3) 
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Figure 2. Frequency often attitudes toward animals, 1900-1976. 

contrast, revealed the opposite pattern, with substantial decreases in the utilitarian 

perspective being accompanied by major increases in the humanistic attitude. This 
urban/rural difference was also reported in a 1978 survey of 3,107 Americans 
(Kellert and Berry 1981). 

The neutralistic attitude ranked third in overall frequency of occurrence. Addi­
tionally, this attitude steadily increased during the 75-year period, particularly 
since World War II, and ranked second after 1970 (Figure 5). An increase in the 
neutralistic attitude was especially pronounced in the rural newspapers. In the 
Buffalo Bulletin, prior to 1930, this attitude occurred in 6 percent of the articles 

but, since 1960, in over 40 percent. In contrast, in the Los Angles Times, the 
neutralistic attitude appeared in 18 percent of the articles from 1946-1960, but just 
8 percent since 1961. 

The negativistic attitude decreased markedly, although this attitude ranked 
fourth overall and occurred in 11 percent of the articles (Figure 6). From 1900-
1946, the negativistic attitude was found in approximately 14 percent of the articles 
but, since World War II, in just 7 percent. This attitude dramatically declined in 
the rural newspapers, although only gradually in the Los Angeles Times. 

The more frequent occurrence of the utilitarian, humanistic, negativistic, and 

neutralistic attitudes paralleled results reported in the 1978 national survey (Kellert 
1980b). Percentage differences among the attitudes, however, were substantially 
larger in the historical than national survey studies. 

The aesthetic attitude was the fifth most frequently occurring attitude, although 
found in less than 10 percent of the articles. This attitude increased slightly during 
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Figure 4. Humanistic attitude by historical period by newspapers. 

the 75-year period-occurring in 5.6 percent of the articles prior to 1930, but nearly 
IO percent since that time. The aesthetic perspective was far more prevalent in 
the Los Angeles Times than in the rural newspapers in recent decades (Figure 7). 
This result further suggested that an appreciative, emotional, and less pragmatic 
perspective of animals was more typical of urban than rural areas, especially since 
World War II. 
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Figure 6. Frequency ofnegativistic attitude, 1900-1976. 

The dominionistic attitude was present in approximately 8 percent of the articles 
and ranked sixth during the century. It erratically occurred, however, with no 

trend clearly evident. This attitude appeared more often in the Los Angeles Times, 

particularly since 1960. 
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Figure 8. Ecologistic attitude by historical period by newspapers. 

The ecologistic attitude occurred in 7 percent of the articles and ranked seventh 

overall. This attitude significantly increased since World War II, however, and, 

by 1970-1976, ranked fourth, appearing in over 13 percent of the articles reviewed. 
This growth was especially evident in the Los Angeles Times, as the ecologistic 

attitude increased from occurring in 6 percent of this newspaper's articles prior to 

1960 to over 18 percent since that time (Figure 8). The ecologistic perspective only 

slightly increased in the rural newspapers. 

The scientistic attitude ranked eighth overall and was found in approximately 7 
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percent of the articles. This perspective substantially decreased during the century. 

Until 1927, the scientistic attitude ranked fourth or fifth in frequency of occurrence 
but, since 1970, was the least common attitude, occurring in just 2 percent of the 

articles. Newspaper differences were slight after 1940 although, prior to that time, 

the scientistic attitude occurred far more often in the rural newspapers. 
The naturalistic attitude was rarely encounterd throughout the century. In recent 

years, this attitude was more prevalent in the Los Angeles Times, but still found 

in only 8 percent of this newspaper's articles since 1960. 

Finally, the least frequently occurring attitude was the moralistic, present in just 
3 percent of the articles. Moreover, this attitude changed only slightly and appeared 

in no more than 5 percent of the articles during any time period. This result was 

especially surprising as the moralistic perspective was among the four most prev­

alent attitudes in the 1978 national survey (Kellert 1980b). This disparity of his­

torical and survey analysis reflects the difficulty of comparing findings based on 

widely varying methodologies. Nevertheless, the historical findings do suggest the 

limited importance of animal cruelty and rights considerations as newsworthy 
events during the century. This result was particularly evident in the rural news­

papers, where the moralistic attitude was practically nonexistent since World War 

II. In marked contrast, the moralistic perspective occurred far more often in the

Los Angeles Times, present in 8 percent of this newspaper's articles since World

War II. This urban/rural difference was similar to results reported in the 1978

national study (Kellert 1980b).
The frequency of various animal-related activities and types of animals was also 

examined. Farming and livestock production were the most frequent activities 

during the century, accounting for some 25 percent of the total. Farm and livestock 

activities significantly decreased, however and, since 1960, represented just 15 

percent of the total (Table 4). Relatedly, livestock declined from 42 percent of all 
animal classifications prior to 1946 to approximately 25 percent since 1960 (Table 

5). During World War I, livestock accounted for a remarkable 63 percent of all 

animal citations. These shifts were especially pronounced in the Los Angeles Times 

with farming declining from 13 percent of this newspaper's activity classifications 

during 1900-1915 to just 5 percent since 1961. Corresponding declines in the 
Buffalo Bulletin were 22.5 percent to 16.4 percent but, in the Dawson News, 

farming actually increased from 32.7 percent to 42 percent during the same time 

periods. 
Hunting and fishing activities and game animal classifications increased signifi­

cantly during the century. From 1900-1946, the proportion of game animals remained 

relatively unchanged, accounting for roughly 15 percent of the total; hunting and 
fishing activities each consisted of approximately 6 percent of the activity classi­

fications. From 1946-1960, however, game animals increased to approximately 25 

percent of all animal citations and, even more dramatically, from 1961-1976, this 

proportion climbed to 39 percent of the total. Additionally, since 1960, game 

animals for the first time displaced livestock as the most frequent classification. 

Relatedly, the proportion of hunting-related articles increased significantly although, 

somewhat unexpectedly, fishing changed slightly. Hunting increased to 12 percent 

of all activity classifications from 1946-1960 and to 17 percent from 1961-1976 (for 
the first time, replacing farming and livestock as the most frequent activity). 
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Table 4. Animal relationship activities by 15-year periods. 

1900-1915 1916-1930 1931-1945 1946-1960 1961-1976 

Hunting 6.5% 5.7 7.7 11.6 17.1 

Fishing 7.6 4.0 6.8 7.6 9.4 

Fashion 1.1 1.4 0.9 0.9 1.7 

Nonconsumptive use 1.3 0.5 1.0 1.4 1.9 

Animal damage 12.5 8.7 8.9 6.7 4.2 

Study/ecology 5.4 4.8 3.9 3.6 3.9 

Wildlife management 1.5 2.0 2.3 2.8 2.1 

Farming 22.0 39.1 23.4 27.1 15.5 

Disease 1.9 2.8 2.7 2.3 1.4 

Protection/rights 0.9 1.0 0.8 1.0 1.2 

Pets 10.3 7.4 13.5 9.5 9.3 

Worldprotection 3.8 3.3 3.5 2.2 1.0 

Illegal acts 3.0 2.6 2.8 3.5 3.9 

Entertainment 7.8 8.9 13.2 15.0 13.4 

Zoo/parks 1.6 1.0 2.0 1.4 1.9 

Humor/human interest 5.7 4.7 4.0 1.7 1.4 

General description 7.0 2.2 2.8 1.7 10.8 

x2 
= 540.18; P = <.001 

Table 5. Animal relationship by 15 year period. 

1900-1915 1916-1930 1931-1945 1946-1960 1961-1976 

Furbearer 1.5% 1.3 1.0 1.1 2.4 
Game 18.4 12.9 18.5 25.3 39.0 
Livestock 39.9 50.1 36.7 37.2 24.5 
Pest 11.5 14.9 8.6 6.1 4.5 
Pet 17.4 13.4 24.4 16.6 15.9 
Predator 3.8 2.3 2.8 1.8 1.6 
Show/circus 6.3 4.1 6.5 10.5 11.0 

x2 
= 384.04; P = <.001 

Fishing, on the other hand, increased from 6 percent to a little over 9 percent of 
activity classifications during the same periods. 

Animal-related entertainment (e.g., shows, circuses) experienced fairly rapid 
growth during the century. This activity accounted for an unexpected 12 percent 
of the activity classifications and increased from 8.5 percent of the total prior to 
1930 to over 14 percent since World War IL Relatedly, show/circus animals grew 
from 3.5 percent ofall animal classifications from 1900-1916 to a high of 11 percent 
since 1960. 

Pet animal classifications changed slightly during the century and accounted for 
roughly 10 percent of the total. Paralleling the decline in livestock-related activities, 
the animal-damage category decreased from 12 percent of the total from 1900-
1915 to 4 percent since 1961. Nonconsumptive wildlife-related activities and wild-

Trends in American Animal Use 661 



life study and ecology comprised only a small proportion of the activities and, 

surprisingly, changed slightly during the century. For example, nonconsumptive 
wildlife use accounted for just 1.3 percent of the activities from 1900-1915 and a 
mere 2 percent since 1961. Finally, general descriptive articles concerning animals 
comprised 5 percent of the activity classifications and increased from 2 percent of 

the total prior to 1960 to nearly 11 percent since 1961. 

The frequency of specific animals was also recorded but, for brevity's sake, 
these data will be presented in a limited manner. The dog, horse, and cow were 
the most numerous animals (Table 6). The most common wild animal was the deer, 

ranking eighth overall. Interestingly, pets, livestock and game animals included 
all ten of the most frequently occurring animals. Among vertebrate classes, mam­

mals accounted for two-thirds of the animal citations, birds for 14 percent, fish for 

8 percent and reptiles and amphibians, 3 percent. Invertebrates comprised 9 per­
cent of the animal classifications. 

The great majority of animal-related articles focused on local issues and native 

animals, and this parochial tendency increased during the century. Nearly 75 
percent of the articles emphasized local considerations, 8 percent were regionally­
oriented, 13 percent had a national emphasis, and just 4 percent focused on 

international matters. Additionally, the proportion of locally-oriented articles 
increased from 55 percent of the total from 1900-1915 to a remarkable 88 percent 

since 1960. In contrast, articles of national significance decreased from over 20 
percent of the total to approximately 6 percent during the same periods. This trend 
toward a more local emphasis was especially evident in the rural newspapers. In

the Buffalo Bulletin, locally-oriented articles increased from 28 percent of the total 
from 1900-1915 to an incredible 99.8 percent since 1961. The proportion of local 
articles in the Los Angeles Times changed slightly from 69 percent to 73 percent 
during the same periods. 

Articles on native wildlife accounted for 84 percent of all wildlife classifications, 

Table 6. Thirty most frequently occurring animal categories, 1900-1976. 

Rank Animal N Rank Animal N 

I. Dog 549 16. Ducks/waterfowl 69 
2. Horse 370 17. Unspecified bird 53 
3. Cow 360 18. Unspecified mammal 48 
4. Fowl/poultry 213 19. Mule/burro/donkey 46 
5. Unspecified livestock 208 20. Antelope/bear 45 
6. Pig 197 21. Nonpoisonous snake/elephant 44 

7. Sheep 121 22. Hare/rabbit 39 
8. Deer 116 23. Rattlesnake/unspecified insect 38 

9. Unspecified game fish 106 24. Grasshopper 35 

10. Trout 96 25. Rat 34 
11. Fish 90 26. Lion/monkey 30 
12. Unspecified game animal 88 27. Wasp/bee 26 
13. Weevil 86 28. Fox 25 
14. Elk 82 29. Fly/turkey 24 

15. Cat 73 30. Shark/tuna fish 23 
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and increased from 74 percent of the total from 1900-1915 to over 91 percent since 
1960. Finally, articles concerning rare, endangered, or extinct animals were infre­
quently encountered, appearing in just 1.6 percent of the articles. The greatest 

proportion of articles on endangered or threatened species occurred during the 
initial and latter parts of the century. 

Summary and Policy Implications 

Possible policy and management implications of the results include: 

1. The absence of any trend toward increasing number of animal-related articles

during the century suggests some caution regarding greatly expanded programs

based on the presumption of rapid growth in wildlife and natural area interest.
2. Major increases in hunting, fishing and other wildlife-related activities suggest

a shift toward more recreational and appreciative interests in wildlife. These

results qualify the initial policy implication and may indicate the need to plan

for more leisure-oriented wildlife demands.
3. The frequency of wildlife-related interest during the 1920s-possibly due to

the impact of the automobile-reflects the value of anticipating the effects of

changing technologies (e.g., off-road vehicles, air travel) on the future demand

for wildlife resources.

4. The 1930s results suggest the difficulty of presuming that periods of economic

downturn, even depression, will result in diminished interest and demand for

wildlife-related experiences.
5. The greater frequency of animal-related articles during the 1960s, and the lack

of a trend since that time, may indicate the need for caution when reacting to
the pressures of a period marked by ideological fervor.

6. Major increases in animal-related pictorial articles represent a significant pub­

lic awareness challenge when one notes the visual ease of communicating the
plight of, for example, baby harp seals, compared to the difficulty of visually
depicting the consequences of habitat loss, particularly when invovling obscure
and aesthetically unappealing creatures (e.g., the snail darter).

7. The greater frequency of the utilitarian attitude during the century indicates

that a pragmatic relationship to animals remains a dominant perspective in
American life. On the other hand, substantial declines in this attitude, partic­

ularly in the urban areas, suggest a decrease in materialistic orientations to
animals.

8. Major increases in the aesthetic and humanistic attitudes in the urban news­

papers intimate the growth of a more appreciative and emotional perspective

of animals among city residents. Additionally, a pronounced increase in the

ecologistic attitude in the urban areas suggests a more protectionist attitude
toward wildlife and natural habitats among urban residents. Significant con­
trasts with the rural areas on these attitude dimensions intimate major urban/
rural differences in the decades ahead.

9. Although the utilitarian attitude remained dominant in the rural areas, a marked

decline in the negativistic and substantial increase in the neutralistic attitudes

implied a more positive view toward animals among rural residents.
10. The infrequent occurrence of the moralistic perspective throughout the century

reflects the limited importance of animal cruelty and rights considerations as

newsworthy issues, especially in the rural areas.
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11. Far greater emphasis on locally-oriented animals, on native wildlife, and an

infrequent consideration of rare and endangered species issues suggest a strong

parochial bias among most Americans. These results indicate the need for

Federal programs to be locally and regionally relevant.

Considerable refinement of the research methods and a broadening of the data 

base will be required before a clear historical picture of American animal use and 

perception emerges. Historical studies are necessarily fraught with uncertainty, 

particularly when novel, empirically-oriented techniques are employed. Never­

theless, the need to understand the past in attempting to avoid previous mistakes 

when planning for an uncertain future rationalizes the effort. Hopefully, this 

exploratory study will lead to other empirical attempts to understand the role of 

animals in American history. 
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The Influence of Hunter Density on Firearm Deer 
Hunters' Satisfaction: A Field Experiment 

Thomas A. Heberlein, John N. Trent, Robert M. Baumgartner 
Department of Rural Sociology 
University of Wisconsin 
Madison 

Recreational experiences for humans are one of the major products of wildlife 
management. Managers modify the physical environmental by manipulating hab­
itat and the social environment by regulating season and hunting methods to 
produce sustained recreational opportunity. The outcome of such management is 
to provide wildlife that is essential for a hunting experience where seeing, and then 
shooting and bagging, game species are basic elements in hunting satisfaction. 
Hendee (1974) and others (cf. Decker et al 1980, Gilbert 1977) have noted the 
multiple satisfactions beyond seeing, shooting, and bagging that are sought by 
hunters. Some of these factors, such as companionship, are not amenable to 
management, while others, such as being close to nature, are automatically pro­
vided in most settings. 

Beside game related management, hunter density has been manipulated in cer­
tain areas. Usually this is done to limit wildlife harvest, but the number of hunters 
also directly affects other aspects of the recreation experience. High density may 
produce competition for game or hunting opportunities that can lead to crowding, 
interpersonal conflict, poor sportsmanship, and practices that waste game. Avail­
able evidence on the effect of hunter density on success, satisfaction, and attitudes 
presents conflicting results. 

In one study (Miller et al. 1977), Colorado deer hunters disliked increased hunter 
densities in the areas they hunted. When presented hypothetical situations on 
surveys, increased hunter density led to a 25-percent decrease in willingness to 
pay among all sportsman license holders.• On the other hand, decreasing hunter 
density did not decrease willingness to pay as might be expected. This suggests 
that hunters oppose increases, but are indifferent to decreases in the units in which 
they choose to hunt. Miller et al. also found that for specialized groups, such as 
muzzle loaders, doubling density had a larger negative effect than could be offset 
by doubling the success ratio (minus 43 percent for increased density versus plus 
25 percent for increased success). 

In an actual field study, Kennedy (1974) found Maryland deer hunters were 
satisfied with their hunting experiences with very high hunter densities (2.9 ha per 
hunter on opening day) and low success (3 percent over a 7-day season). In spite 
of these conditions, 62 percent of the hunters reported having a good or excellent 
hunting trip, while only 14 percent reported a poor or very poor experience. This 
is a much higher level of satisfaction than found by Cue (1978) in Michigan, where 

'Miller et al. do not present the actual hunter densities used in their survey. High and low hunter densities 
were based on the actual management unit hunted during the 1974 season. High density was the actual 
density + 0.55 - 0.45 actual + 0.005 actual2, while low was the actual density minus this same equation. 
Actual densities ranged between I and over 23 hunters per square mile. 
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45 percent of the firearm deer hunters sampled reported a poor or very poor trip. 
Vaske et al. ( 1982) also report much lower levels of satisfaction among four hunting 
populations. Kennedy argues that there may be positive effects of high hunter 
density because more hunters are supposed to move deer, as well as negative 
effects due to competition and safety concerns. His data show that as hunter 
density increased the percentage of hunters reporting being "bothered" increased. 
But even in these high density conditions a majority (53 percent) felt there were 
not enough others to move deer. 

Cue and Langenau (1979) and Cue (1978) studied hunter densities on eight 
Michigan quarter-townships for six years and found the hunter evaluation that 
"there were too many other hunters" had no effect on hunter satisfaction after 
buck kill, and deer seen were statistically controlled. Highest hunter densities and 
negative evaluations by hunters occurred in the units with high buck kills and high 
hunter satisfaction. It appears from their data that the increased levels of seeing, 
shooting and bagging override the negative effects of hunter density. 

One problem with interpreting data from these three studies is that hunters are 
self-selected to areas. Kennedy (1974) and Cue (1978) both note that hunter pref­
erences for contacts vary, with some hunters preferring large numbers of hunters 
to "move deer," and others preferring low numbers to achieve solitude. Wisconsin 
data show that while 20 percent of the deer hunters prefer to see no other hunters, 
18 percent prefer to see l l or more others (Heberlein and Laybourne 1978). Hunters 
themselves may also move to areas of higher deer concentrations. It is further 
difficult to compare the overall satisfaction levels across different studies and areas 
because hunters have different backgrounds and experience. Kennedy's highly 
satisfied deer hunters were largely urban hunters from Baltimore, Maryland. These 
potential confounds could be eliminated and the effect of density more systemat­
ically studied in a controlled experiment where deer hunters are randomly assigned 
to low and high density cells with cover types and deer densities held constant and 
approximately equal in each cell. Such random assignment would, within statistical 
limits, equalize expectations and preferences. The present research reports that 
findings from such an experiment for Wisconsin firearm deer hunters in an enclosed 
area during a two day managed antlerless deer hunt. This paper will explore the 
effect of density on seeing, shooting and bagging deer, as well as hunter interference 
and overall satisfaction. 

Study Area 

The Sandhill Wildlife Area is located about 27 km (17 miles) southwest of 
Wisconsin Rapids, Wood County in central Wisconsin. The area contains about 
3,705 ha (9,155 acres) and is enclosed by a 27 km (17 miles) of 3-meter (10-foot) 
high deer-proof fence. Sandhill was operated as a private game farm from 1938 
until 1962. It is now managed by the Wisconsin Department of Natural Resources 
(DNR) as an experimental and demonstration area emphasizing habitat manage­
ment and quality hunting techniques. 

The main soil types at Sandhill are loamy sands and sedge peat overlaying very 
fine sands. Topography is generally flat with large marshes and low islands. Sixteen 
impoundments and a 50 km (31 mile) system of plugged drainage ditches are 
dominant features of the area. 
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Aspen (Populus tremuloides and P. grandentata) and oak (Quercus elipsoidalis 
and Q. alba) dominate, with 65 percent of the upland forest in pole-sized stands. 

The remaining 35 percent of the upland forest has been logged or treated to benefit 

forest wildlife. A more detailed description of the area is located in the Sandhill 

.Master Plan (Haug et al. 1977). 

Wildlife species common to lowland marshes and disturbed upland forests occupy 
the area. White-tailed deer (Odocoileus virginianus) are the only cervids and are 

intensively managed. In 1972, the white-tailed deer population within Sandhill was 

eliminated and new individuals were admitted in 1973. Beginning in 1979, Sandhill 

deer have been managed for production of trophy bucks (Kubisiak 1980), which 

included two seasons of anterless deer hunting only. About 450 deer were in the 

area when this experiment was conducted. 

Public hunts for white-tailed deer at Sandhill have been conducted intermittently 

since 1963. These hunts have had experimental and demonstration objectives, 

including manipulation of the deer population, use of unconventional firearms, and 

controlled levels of hunter density. In the interests of promoting a quality recre­

ational experience for hunters, property managers have held numbers of partici­

pants to a hunter density of approximately 22 hectares per hunter (12 hunters per 

square mile). Hunter density in the area outside the Sandhill is approximately 7 

hectares per hunter (39 hunters per square mile) during the regular gun season for 

deer in Wisconsin. 

Methods 

Hunt Administration 

Sandhill is divided into four administrative compartments labeled northwest, 
northeast, southeast and southwest for deer hunters. All four compartments are 

roughly equivalent in gross size, net huntable hectares, and kilometers of driveable 

access roads (Table l). 

Hunters are checked into each hunting compartment through separate gates. 
Each compartment is designated by signs and road gates restricting hunters to 

their assigned compartment when hunting. A common exit road leads to the 

southeast gate where all hunters and legal deer are checked out. Movement of 

deer is not affected by the hunting compartment system on Sandhill. 

The Sandhill anterless deer hunt occurs one week prior to the general opening 

Table l. Sandhill hunting compartments compared by gross area, net huntable area and 

kilometers of access roads. 

Compartment Gross area (ha) Net huntable area (ha) 

NW 908.1 640.l
NE 744.1 564.0
SW 661.9 434.4 

SE 859.9 691.5 

Influence of Hunter Density on Hunter's Satisfaction 

Usable access 
roads (km) 

8.9 
6.9 
8.1 

12.5 
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of the Wisconsin gun deer hunting season. Hunters apply for a permit either 
individually or in groups of two or four. Successful applicants are selected at 
random and assigned a day, Saturday or Sunday, and a hunting compartment 
within the Sandhill area to which their hunting is restricted. Application procedures 
and a description of the hunt are described in the 1980 Wisconsin hunting regula­
tions summary published by the Wisconsin Department of Natural Resources. 

Because of the application process, check-in and check-out procedures, and 
confinement to assigned compartments, hunters may feel more restricted than 
under normal conditions. Since the hunt takes place a week prior to the general 
session it is seen as a "bonus" deer hunt by some participants. 

In 1980, 395 single and 348 group applications representing 1,344 individuals 
were received. Four hundred and fifty-six permits based on a random drawing 
were issued for the 1980 hunt, 227 for Saturday, 15 November and 229 for Sunday, 
16 November. Three hundred and forty-eight hunters participated in the two day 
hunt, 179 on Saturday (47 no shows) and 169 on Sunday (60 no shows). 

Assignment of Hunters to Compartments 

At the time of the drawing for permits, successful applicants were also assigned 
to a hunting compartment on Sandhill, each on a particular day. The northwest 
compartment was assigned as the high density area for Saturday, and the southeast 
compartment was the high density compartment Sunday to avoid any effects due 
to a unique characteristic of a compartment. One hundred hunters were assigned 
to each high density compartment while the number of hunters assigned to the low 
density compartment ranged from 35 to 50 depending on the number of hectares 
in the compartment. In the high density conditions, there were 8.5 to 8.9 ha (21 to 
22 acres) per hunter, while in the low density assigned condition there were 17 to 
19 ha (42 to 47 acres) per hunter. 

Questionnaire Administration 

Two one page questionnaires were used to collect data on the participating 
hunters. A pre-hunt questionaire was enclosed in the mailing in which successful 
applicants received their Sandhill permit. This questionnaire was used to determine 
hunters' expectations of the Sandhill deer hunt and was not used in this analysis. 
Each hunter was given a one-page field questionnaire when he entered his respec­
tive hunting compartment. The questionnaire was collected at the end of the day 
as individuals checked out. Completed field questionnaires were obtained from 
346 hunters (99 percent) of those who participated in the hunt. 

The purpose of the field questionnaire was to obtain hunter perceptions of 
satisfaction, quality, and crowding while accounting for deer seen, shots fired, 
deer bagged, and contacts with other hunters. The use of this questionnaire and 
its rationale is described in Shelby and Heberlein (in preparation). The hunter 
density (number of hectares per hunter) was the primary independent variable 
used in this analysis. The primary dependent variable was "overall satisfaction 
with your hunt today," which was obtained on a six point scale including: poor; 
fair, the day didn't work out very well; good, but a number of things could have 
been better; very good, but some things could have been better; excellent, only 
minor problems; and perfect. 
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Actual Hunter Densities in the Field Experiment 

Not all the hunters who received a permit and were assigned a hunting com­
partment actually hunted at Sandhill. The actual density of hunters in the field thus 
differed somewhat from densities proposed in the study design. (Table 2). 

Analysis 

Sandhill hunters from both days were combined into either a high density or a 
low density category for purposes of analysis. There were 159 hunters in the high 
density condition (x = 11.2 ha per hunter) [27.7 acres per hunter] and 189 in the 
low density condition (x = 25 ha per hunter) [61.8 acres per hunter]. Data were 
analyzed using programs from the Statistical Packages for the Social Sciences 

(Nie et al. 1975) on a Univac 1110 computing system at the University ofWisconsin­
Madison. 

Results 

Sixty-two percent of the hunters saw at least one legal deer within shooting 
range and 43 percent got at least one shot at a legal deer, with means of L52 deer 
seen and 0.98 shots taken per hunter. (Table 3) This is a much higher success rate 
than observed by Kennedy, and is probably comparable to the Michigan study 
reported by Cue (1978) and Langenau (Cue and Langenau 1979). The hours spent 
in the field ranged from less than 1 hour to 10 hours with a mean of 7.70, and 95 
percent of the hunters reported at least one contact with a hunter from another 
group with a mean of 8.97 reported contacts (Table 3). 

In the high density condition hunters saw more legal deer within shooting range, 
took more shots, were more likely to bag a deer, and reported more contacts with 
hunters from other parties. In the low density areas, hunters spent more time in 
the field probably because the lower success rate prolongs the hunt. The differences 
between the low and high density conditions all exceed four standard errors of the 
total sample.2 

Overall, 65 percent of the hunters characterized the hunt as not at all crowded 
(the lowest 2 points on a 9-point scale). Table 4, however, shows that the perception 
of crowding varied between the high and low density conditions. Over 76 percent 
labeled the low density condition as not at all crowded, while less than 50 percent 
in the high density condition did the same. Of twenty recreational groups who 
have responded to this crowding item on previous surveys, Sandhill low density 
hunters are the second lowest, with only goose hunters at a low density managed 
hunt feeling less crowded. Sandhill high density compares with the general Wis­
consin hunt where about 50 percent of the hunters report some crowding. 

Hunters assigned to the high density condition were also more likely to report 
interference from other hunters, as shown in Table 5. Although the percentage of 
hunters reporting interference from other hunters is not high in an absolute sense, 

2The significance of the difference does not reach the 0.05 level; however, the consistent direction and 
pattern of the findings makes it unlikely that we are simply capitalizing on chance. The findings represent 
substantial and non-trivial percentage differences. Adhering strictly to a 0.05 level, one would have to 
say increased density had no effect on the game related variables. We think this is unrealistic. 
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Table 3. Effect of hunter density on seeing, shooting, bagging and interpersonal contacts. 
Comparison of low density and high density areas. 

Mean and Mean 
std. error low 

total density 

Success rate 0.21 ± 0.02 0.17 
Legal deer" seen/hunter 1.52 ± 0.09 1.36 
Shells used/hunter 0.98 ± 0.08 0.84 
Hours hunted/trip 7.70 ± 0.13 8.01 
Reported contacts with 8.97 ± 0.39 7.24 

other hunters in 
the field 

• All antlerless deer and males with antlers less than 3 inches in length were legal.
hBased on a two-tailed test of differences between means.

Table 4. Effects of density on perceived crowding by hunters. 

Mean 
high 

density 

0.25 
1.70 
1.12 
7.29 

10.95 

Percentage of hunters agreeing 

Rating of perceived crowding 

Not at all crowded 
Slightly crowded 
Moderately crowded 
Extremely crowded 

x� = 29.01, P < .001 

Low density 

76.6% 
10.6% 
11.7% 
1.2% 

High density 

49.7% 
30.9% 
18.1% 
1.3% 

Table 5. Effects of density on reported interference from other hunters. 

Percentage of hunters agreeing: 

Reported interference items Low density High density Difference 

There were too many other hunters to 
enjoy being in the field. 9.7 24.2 -14.5

Other hunters occasionally kept me 
from hunting where I wanted to. 15.3 28.4 -13.1

The number of other hunters made 
stalking a deer impossible. 9.3 28.5 -19.2

There was too much competition from 
other hunters where I hunted. 8.6 19.4 -10.8

Where I hunted there was a chance of 
2 or more hunters claiming the 
same deer. 7.4 20.2 -12.8

p = difference of proportion test for each item. 
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0.08 
0.o7
0.08
0.01
0.00

Difference 

+26.9%
-20.3%

6.4%
- 0.1%

p 

0.001 

0.001 

0.001 

0.001 

0.001 
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it is comparable to other studies (Kennedy 1974, Heberlein and Laybourne 1978). 
Of the five items used to measure interference, all five show a statistically signifi­
cant difference in the proportion of hunters agreeing in every case. 

The data in Tables 3-5 have shown that in the high density condition hunters 
see more legal deer, get more shooting, and are more successful in bagging a deer, 
but they report more contacts with hunters from other parties, feel more crowded 
in the field and report more interference from other hunters while in the field. We 
would expect the game related factors and increased interference to affect ratings 
of satisfaction with the hunt in opposite ways. The advantage of seeing, shooting, 
and bagging could partially be offset by unpleasant encounters with other hunters. 

Hunters in the low density condition were more likely to rate the hunt as poor 
or fair, while hunters in the high density condition were more likely to rate the 
hunt as good or very good (Table 6). There were no differences in the percentage 
of hunters rating their hunt as excellent or perfect between the two conditions. In 
the low density condition, approximately equal numbers of hunters rated their 
hunts as poor or fair and good or very good, while in the high density condition 
the number of hunters reporting a good or very good hunt was over twice as high 
as those reporting a poor or fair hunt. In each density condition, about one-fourth 
of the hunters rated their hunt as excellent or perfect. 

The zero order correlation between density and satisfaction is r = 0.10 (p < 
0.10), indicating that increased hunter density increases overall hunter satisfaction. 
The tables presented thus far in the paper show density increases game related 
variables, but also increases interference. Intuitively these should have opposite 
effects on satisfaction. Using path analysis (Wright 1960, Duncan 1966, 1975, Heise 
1975), it is possible to decompose a correlation in terms of a causal model and 
show the relative effects of each variable in standardized regression coefficients. 

Only those causal paths that are significantly different than zero at the 0.10 level 
are displayed in Figure 1. There is no direct path from hunter density to satisfaction. 
This means that density has no effect on satisfaction except through game related 
and interference variables. There is nothing particular about hunter density itself 
that increases satisfaction, except through the mechanisms described in the path 
diagram. 

An increased number of hunters did increase the number of deer seen. The 
effect was a very small, B = 0.10. Most of why one sees deer is still unexplained, 
(U = 0.99 the path coefficient from the unexplained factors U = v'l -R2). Seeing 
deer, in turn, increased the number of shots taken, and the probability of bagging 
a deer illustrated by the positive path coefficients between seeing deer and these 

Table 6. Effects of hunter density on satisfaction with the deer hunting experience. Com­
parison of low density and high density areas. 

Rating 

Poor or fair 

Good or very good 

Excellent or perfect 

x� = 13.3, P < 0.01 
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Low density High density Difference 

37.5% 22.1% -15.4%

35.8% 54.5% + 18.7%

26.7% 23.4% - 3.3%
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Figure I. Path analysis of hunter density effects at the Sandhill Wildlife Area managed deer 
hunt, November 15 and 16, 1980. (U=\,"T="W) 
"Path coefficient is significant at p < 0.10; all other coefficients are p < 0.05. 

variables. Note that increased hunter density itself has no direct effect on shooting 
and bagging. The higher levels of these events in the high density conditions are 
due entirely to the increased deer sightings. 

Seeing, shooting, and bagging all have direct effects on satisfaction, with bagging 
having the strongest direct effect. Variables can have both direct effects as well 
as indirect effects through other variables. Seeing deer alone increases satisfaction 
even if the hunter gets no shooting and fails to take a deer. This is illustrated by 
the direct path, B = 0.20. But seeing also increases the number of shots taken and 
the probability of bagging. The total effect of seeing then is 0.20 + (0.22)(0.30) +
(0.41)(0.15) + (0.41)(0.38)(0.30) = 0.37. This is larger than the effect of bagging, 
so the path diagram shows that the total influence of seeing deer on satisfaction is 
greater than the total effect of bagging. 

Internally to the game related variables it can be seen that seeing deer increases 
the number of shots taken (B = 0.41), and the number of shots taken has something 
to do with bagging a deer (B = 0.38). The direct effect of seeing deer on bagging 
implies that hunters somehow bag deer without shooting at them. This finding is, 
in part, an artifact of the inability of linear regressions to represent necessary 
conditions well (i.e, one cannot bag without seeing a deer) and in part due to 
hunters missing shots. Think of the U's as all the excuses hunters give for missing. 
A hunter who empties his gun, rapidly shooting five shots, does not have a higher 
probability of success than one who shoots one deliberate shot. Or put another 
way, missing is a prerequisite for a high value on the shooting variable, which 
reduces the relationship between shots taken and bagging. 

Looking now to the human dimension of the path diagram, it can be seen that 
the hunter density has a much larger effect on interference than on seeing deer in 
standard units. A manager who increases hunter density increases the degree of 
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interference by almost three times as much as deer sighting is increased. As 

expected, hunters who report more interference are less satisfied, but this influence 

is much smaller than the positive direct effects from the game related variables. 

About 30 percent of the effect of density on satisfaction goes through the human 

dimension, while 70 percent goes through the wildlife variables.3 

Discussion 

This experiment shows that increasing the number of hunters in an area affects 
the hunting experience and overall satisfaction of hunters. At 25 ha per hunter, 

the typical hunter sees seven other hunters and feels little interference. He is more 

likely to have a poor or fair hunt because he is less likely to see and subsequently 

shoot and bag deer. At twice the density (12 ha per hunter), hunters see eleven 
others and feel twice as much interference. Yet they are more satisfied because 

they see and consequently shoot and bag more deer. The high density compart­
ments produced no greater percentage of excellent or perfect hunts, presumably 

because of the negative effects of interference. Thus, managers can reduce the 
number of poor or fair hunts by increasing hunter density to provide a satisfactory 

experience, but they cannot increase the probability of a truly outstanding hunt 

by doing so. Increased density changes the human dimensions of the experience 

by increasing contacts and interference from other hunters, which cannot be totally 
offset by seeing more game. 

The interference-satisfaction relationship is not powerful or consistent. Per­
ceived crowding and reported contacts in similar models on the Sandhill data 

yielded no significant negative effects on satisfaction. Cue and Langenau (1979) 
found no effect of a variable similar to interference on satisfaction. Our own prior 

work found that self-reported contacts sometimes decreased satisfaction and some­

times did not after seeing, shooting and bagging had been controlled (Heberlein 

and Laybourne 1978). 

This raises some doubts about the adequacy of satisfaction alone as a mechanism 

for evaluating hunter densities. Elsewhere (Heberlein and Shelby 1977, Shelby 

and Heberlein, in preparation) we have been critical of a global satisfaction index 

for establishing recreational carrying capacity. Satisfaction alone does not reflect 
the social effects of increased density because it is too broad and general. 

Preferences for contacts are more specific and could be more useful for identi­
fying appropriate hunter densities than global satisfaction, which is influenced by 

many other variables. Our prior survey of Wisconsin deer hunters showed that 57 
percent preferred to see 5 or fewer other hunters and 82 percent preferred to see 

10 or fewer. Thus even the low density condition at Sandhill produces more field 

contacts (7) than most hunters prefer, and the high density condition exceeds the 

preferences of 4 out of 5 hunters. 

Providing the best possible hunting experience in terms of preferred contacts 

3Note that all of the variables account for only 28 percent of the variance in hunter satisfaction. We have 
no test-retest reliability on this single item indicator, but a 0.80 reliability is not uncommon for such 
measures. This means that there is about 64 percent of the variance which might be reliable. The four 
variables in the model account for 27.7 percent of the total variance. The rest is due to the many aspects 
of a hunt such as fights with partners, getting lost, guns that jammed, or missed shots. 
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would take more than 25 ha (62 acres) per hunter, and it would also reduce the 
game related dimensions of the hunt. It is difficult to simultaneously optimize on 
both the game and human dimensions of a deer hunt. Increasing hunter density 
can provide at least satisfactory hunts for most hunters, along with increased 
contacts. Although the limits of this need to be explored, there is certainly some 
density level that would be completely unacceptable for nearly all hunters. 

Given that hunters have differing preferences for contacts while hunting, man­
agers should consider providing different opportunities for hunting experiences, 
low hunter density for those preferring few contacts and who are willing to trade 
off the game related elements for less interference; and higher hunter densities for 

those willing to accept some interference for increased seeing, shooting, and 
bagging. The consequences of these situations for seeing, shooting, bagging, con­
tacts, and interference could be spelled out, and the hunters could choose the type 

of recreational experience they prefer. 
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Nonconsumptive Wildlife-Associated Recreation in 
the U.S.: Identifying the Other Constituency 

James R. Lyons1 

Division of Program Plans 
U.S. Fish and Wildlife Service 
Washington, D.C. 

Introduction 

Sportsmen are the traditional clientele of wildlife management. As an organized 

force, sportsmen have long endorsed the principles of conservation upon which 

wildlife management is based. As a source of political and financial support, 

sportsmen continue to represent wildlife's most recognized constituency. 

Public interest in wildlife and wildlife-related recreation encompasses more than 

traditional fishing and hunting activities. As recently documented, participation in 

nonconsumptive forms of wildlife-associated recreation is substantial. In 1975, 49 

million Americans spent 1.6 billion days engaged in wildlife observation (U.S. Fish 

and Wildlife Service [USFWS] 1977). In 1980, approximately 29 million individuals 

took trips primarily to observe wildlife, while 56 million observed wildlife in 

residential settings. 2 

Though a sizeable portion of the public participates in nonconsumptive activities, 

relatively little is known about the characteristics of this segment of wildlife 

management's clientele. As characterized by More (1977), with regard to noncon­

sumptive activities we remain at the stage of counting participants and describing 

categories of users. In light of the high degree of public participation in noncon­

sumptive activities, our lack of knowledge seems appalling. It is, however, quite 

understandable when one considers both the current status of funding for wildlife 
programs and the nature of nonconsumptive recreation. 

Though the interests of the wildlife profession have expanded to include both a 

broader mix of species (both game and nongame) and a diversity of roles (i.e., 

from promoting recreational use to protecting threatened and endangered species), 

management activities remain, for the most part, financially dependent on receipts 
from the sale of hunting and fishing licenses and Federal funds from taxes on 

sporting equipment. Recent initiatives have been taken at both the state and federal 
levels to establish alternative funding bases for nongame programs. However, 

traditional sources of funding continue to provide the dominant portion of support 
for wildlife management. 

The nature of nonconsumptive wildlife-related recreation, in itself, has hindered 

efforts to gather needed data. First, because records similar to those provided by 

hunting and fishing licenses are not available for nonconsumptive activities, indi­

vidual participants cannot be identified through a tally of license holders. Second, 
since a great deal of elaborate equipment is not needed to participate in most 

'Currently Director of Resource Policy, Society of American Foresters 5400 Grosvenor Lane, Bethesda, 
Maryland. 

2Figures reported from the 1975 and 1980 Surveys are not comparable due to differences in activity 
definitions, respondent characteristics and methodologies. 
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nonconsumptive activities, product sales cannot be used to measure participation. 
Third, the product of participation is difficult to define and less easily quantified 

than the product of a successful hunt or a day of fishing. Finally, individuals can 

engage in nonconsumptive activities in a multitude of settings, including non­

residential and residential sites in urban and rural environs. Characterizing partic­

ipants based upon the site of their activity or the focus of their interest is usually 

difficult. 

Though studies of selected participants in specific nonconsumptive activities 

have been conducted, these have tended to focus primarily upon people who 

actively pursue wildlife observation. Most have been based upon local samples 
relevant only to the area studied. Basic data pertaining to the characteristics and 
behaviors of nonconsumptive users, the activities in which they engage, and the 
types of wildlife and habitats that they use are lacking. In fact, an acceptable 

definition of nonconsumptive use is still wanting. 

Why invest the time, effort, and money required to identify this non-traditional 
segment of wildlife management's constituency-the nonconsumptive user? The 

following reasons are proposed: 

First, for the most part, responsibility for the management of fish and wildlife 

resources has been placed in the hands of public agencies. These agencies have a 

responsibility to seek to maximize public benefit in the conduct of their activities. 

In fact, this charge is explicitly stated as the mission of the U.S. Fish and Wildlife 

Service: '' ... to provide the Federal leadership to conserve, protect and enhance 
fish and wildlife and their habitats for the continuing benefit of people " (USFWS 

1980). 

Though it may be argued that wildlife programs have sought to maximize public 

benefit, management efforts have traditionally focussed upon only one segment of 
the public-the consumptive sportsmen. As recognized by Nelson (1976), " ... 
our clients are no longer just fishermen and hunters-they're everybody- It is 

not our responsibility as stewards of fish and wildlife to scratch our heads and 

puzzle over this phenomenon. We must accept it and begin, perhaps, to think 

differently of our constituencies." 
Second, by virtue of the estimated size of the population of nonconsumptive 

users, this clientele warrants additional attention. Forty-nine percent of the U.S. 
population 16 years of age and older participated in nonconsumptive wildlife­

related recreation in 1980 (USFWS 1982). The extent of participation in these 
activities reflects not only a substantial demand for the products of wildlife man­

agement, but a potentially significant impact on the resource base. Concern for 
the effects of nonconsumptive activities has been expressed by other authors 
(Weeden 1979, Wilkes 1977). In fact, Wilkes has stated that" ... the nonconsu­
mers are shown to be the most serious consumers, simply by virtue of their 
numbers, by what they do, and where they do it." 

Third, as increased demand is placed upon wildlife management agencies to 

meet the needs of an expanding clientele, new sources of funding must be sought. 
Nonconsumptive users, as a largely non-paying beneficiary of current wildlife 

management efforts, represent an untapped source of additional program support. 
Fourth, lack of data pertaining to the nonconsumptive uses and users of wildlife 

has led to many misunderstandings regarding this wildlife-user segment. In fact, 
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these misperceptions may be viewed as a myth, consisting of the following ele­

ments: 
1. Nonconsumptive users are "for the birds"-i.e., nonconsumptive use is syn­

onymous with birdwatching;

2. Nonconsumptive users are typified by the "little old lady in tennis shoes"-a
stereotype of the average participant in nonconsumptive wildlife-related rec­
reation;

3. Nongame and nonconsumptive use are synonymous terms, implying that the

sole focus of nonconsumptive activities is nongame species of wildlife; and
4. Nonconsumptive users and consumptive sportsmen comprise two separate and

distinct user groups. This dichotomy is further emphasized by the belief that
nonconsumptive users, for the most part, are opponents of hunting-i.e., "It's

Them versus Us."

Methods 

In order to increase understanding of the characteristics and behaviors of non­
consumptive wildlife users, the 1980 National Survey of Fishing, Hunting, and 
Wildlife-Associated Recreation included, for the first time, a detailed segment on 
nonconsumptive wildlife use. Through a screening interview administered by tele­
phone, nonconsumptive users were identified based upon the types of activities in 

which they engaged. Nonconsumptive activities were sorted into four distinct 
categories based upon two key criteria: (1) whether involvement with wildlife was 
the primary purpose of the activity or secondary to some other purpose and (2) 
whether the activity occurred in a residential setting (in the immediate vicinity of 

home) or more than one mile from home (non-residential). The following frame­

work resulted: 

Non-Residential Residential 

Primary 

Secondary 

A total of 116,000 households participated in the screening phase. 
Detailed data for nonconsumptive activities were gathered through indepth, face­

to-face interviews with a subsample of those who were identified during the screen­
ing phase as participants in nonconsumptive activities. Approximately 6,600 indi­
viduals participated in these detailed interviews, generating information regarding 
participant behaviors, socio-economic characteristics, and expenditures. 

The 1980 National Survey was conducted by the U.S. Bureau of the Census for 
the U.S. Fish and Wildlife Service. A 95-percent response rate was achieved for 
both the detailed and screening phases of the Survey. 

Results3 

Participation in nonconsumptive wildlife-associated recreation in 1980 was 
extensive. Ninety-three million Americans, 16 years of age or older, participated 

'The results reported are initial findings from the 1980 National Survey. As such, they are subject to mino� 
modification prior to publication of the final national report. 
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in at least one nonconsumptive activity in 1980. Participants in primary activities 
totalled 83 million or 49 percent of all adults 16 years of age or older. Non-residential 
participants included 29 million Americans (17 percent of the adult population) 
and participants in primary residential activities numbered 80 million (47 percent). 
Participants in secondary activities included 69 million non-residential users and 
81 million residential participants. A total of 88 million Americans (52 percent of 
the adult population) participated in at least one secondary nonconsumptive activ­
ity in 1980. 

The remaining results will be presented as they pertain to the elements of the 
myth of the nonconsumptive user: 

1. For the birds. As anticipated in the design of the nonconsumptive question­
naire, Americans participated in a diversity of wildlife-related recreational activi­
ties, of which birdwatching was only one. Activities for which participation data 
were gathered included, for nonresidential settings, wildlife observation, photog­
raphy, and feeding, and, for around the home, observation, photography, feeding 
of birds and other wildlife, maintaining plantings and natural areas for wildlife, 
and visiting public parks (see Table 1). The focus of these activities included not 
only birds, but also large mammals such as deer, small mammals such as chipmunks 
and squirrels, reptiles, amphibians, and fish. 

2. The "Little Old Lady in Tennis Shoes." Data from the 1980 Survey indicated
that participants in nonconsumptive activities came from a wide range of socio­
economic groups and age classes. As the data for one user group, non-residential 
wildlife observers, indicate, the majority of participants were male (52 percent), 
under 35 years of age (58 percent), and from households with incomes of between 
$10,000 and $30,000 (55 percent) (see Figure 1). 

3. Nongame-Nonconsumptive Use. Both game and nongame species were the
focus of nonconsumptive wildlife-related recreation in 1980. As illustrated in Figure 
2, the use of game species of wildlife by nonconsumptive users was extensive. 
Game species most often observed, photographed, or fed on trips included water­
fowl, deer, rabbits and hares, and upland game birds. 

Table 1. A summary of participation data for primary nonconsumptive activities. 

Activity 

Any primary activity 
Any residential activity 

Special interest observation 
Photography 
Fed birds 
Fed other wildlife 
Maintained natural areas 
Maintained plantings 
Visited public parks 

Source: USFWS 1982 

Number of 
participants 
(millions) 

83.2 

79.7 

55.9 

12.4 

62.5 

20.8 

10.1 

12.5 

13.5 

Percentage of 
population 

49 

47 

33 

7 

37 
12 

6 

7 
8 

680 Forty-Seventh North American Wildlife Conference 



NON-RESIDENTIAL WILDLIFE OBSERVERS, 
BY SEX 

MALE 18 

FEMALE 

% OF POPULATION 18+ % OF USERS 

NON-RESIDENTIAL WILDLIFE OBSERVERS, 
BY AGE 

18-24 

25-34 

35-44 

45-54 

55+ 

% OF POPULATION 18+ % OF USERS 

NON-RESIDENTIAL WILDLIFE OBSERVERS, 
BY INCOME 

$<10,000 -����11 

$20 - 29,989 blllIDnmllIDIIIlIIIlllnmllIDIIIlIIIllillIIIIIDlllllilIIBllll22 

HO -311,199 ••••••••••• 24 

NOT REPORTED 111!11111111111111112 

� OF POPULATION 16+ � OF USERS 

Figure I. A summary of selected socio-economic characteristics of nonresidential wildlife 

observers. 
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TYPES OF WILDLIFE OBSERVED, 

PHOTOGRAPHED, OR FED ON TRIPS 
(% OF USERS) 

NO NGA ME: 

SQUIRRELS/ 
CHIPMUNKS 

SONGBIRDS 

BIRDS OF PREY 

BUTTERFLIES 

REPTILES/ 
AMPHIBIANS 

FISH & GAME: 

WATERFOWL 

DEER 

RABBITS/HARES 

UPLAND 
GAME BIRDS 

TROUT /SALMON 15 

50 

42 

41 

52 

52 

35 

Figure 2. Relative use of wildlife by participants in nonconsumptive activities. 

69 

63 

66 

4. "Them versus Us." A large percentage of nonconsumptive users also partic­

ipated in fishing and hunting. Thirty-six percent of those who participated in any 

primary activity were also sportmen. With reference to specific activities, 42 
percent of those who observed wildlife on trips and 34 percent who fed birds 

around the home also fished and/or hunted. 

A majority of sportmen also participated in nonconsumptive activities. Sixty­
five percent of all sportsmen participated in at least one primary nonconsumptive 

activity in 1980; 26 percent took trips primarily to observe wildlife while 46 percent 

fed birds around the home. 

Discussion 

Sixteen years ago, John Gottschalk, as Director of the Bureau of Sport Fisheries 

and Wildlife, summarized the problems of fish and wildlife conservation at the 

time (Gottschalk 1966): 

682 

The problems besetting wildlife conservation in 1966 are reasonably clear and 

have scarcely changed in fundamentals in recent decades .... We need habitats . 

. . . We need access .... We need know-how .... And we need public support. 

If I ever, in my professional career in this business of conservation administration, 

had any doubts about this [latter] facet of the modern conservation needs/solutions 

equation, it has been effectively dispelled in the brief time I have had to appreciate 

the growing obstacles of indifference, exploitiveness, and selfishness which com­

bine to thwart so many of our altruistic efforts. Obviously, public support is what 

is required to get more healthy habitat, and access to it, and scientific know-how. 

Fish and wildlife will share the benefit when we have the facts to justify a larger 

role. To get the facts we need increased research-and I don't mean life history 
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or population dynamic studies-as valuable as they are for management purposes. 
We need to know our customer better. We need to study the markets-beyond 
the usual consumptive public. Who is our public-and what do they really want­
and what are they willing to pay? We need to know! 

The same problems besetting wildlife management in 1966 continue to plague 

the profession today. In fact, as a result of the expanding interests and legal 

responsibilities of wildlife management during an era of constricted program bud­
gets, these same problems are exacerbated. 

Data generated by the 1980 National Survey of Fishing, Hunting, and Wildlife­

Associated Recreation provide the opportunity to understand our "customer" 
better than ever before. Wildlife management's clientele is a diverse and substantial 
segment of the U.S. population. Active participants in wildlife-related recreation 
in 1980, sportsmen and nonconsumptive users combined, accounted for more than 
one in every two adult Americans. These individuals came from a wide range of 

age, education, and income groups and do not appear to reflect the special interests 
of a narrow segment of society. 

As these data also reveal, participants in nonconsumptive activities, as previ­
ously hypothesized, represent a significant portion of wildlife's constituency-our 
"customers." Unfortunately, concern for the fact that nonconsumptive users are 
largely non-paying customers has led to an apprehensive if not adversarial rela­
tionship between nonconsumptive and consumptive users of wildlife. This attitude 
is typified by the following excerpt from a 1978 article in Outdoor Life regarding 

a U.S. Fish and Wildlife Service funded study of American attitudes toward wildlife 

and natural areas (Starnes 1978): 

... What if the big, three-year study ... is actually the subtle opening gun in a 
long-range campaign to switch the emphasis on the use of our land and game away 
from hunting and into birdwatching, hiking, and other saintly, non-noisy enter­
prises? ... For whose primary benefit are deer herds, the flocks, and our dwindling 
reserves of wild land really intended? These resources ... have been preserved, 
bought and paid for largely by the hard dollar taxes and fees spent by gunners and 
fishermen. The Bambi set has shown some latter-day skills at fund raising ... but 
I have yet to hear of them springing for one acre of wetland. I suspect their dough 
all goes for effete cocktail parties, where they sip vile chartreuse drinks and swap 
stories about what a bunch of roughnecks the rest of us are .... " 

Preconceived notions regarding the characteristics and behaviors of noncon­
sumptive users, the foundations of the "myth of the nonconsumptive user," are 
dispelled by the findings of the nonconsumptive segment of the 1980 National 
Survey. In short, nonconsumptive users: 
1. include, but are not limited to, birdwatchers. Individuals engaged in a diversity

of nonconsumptive activities in 1980, which focussed on species of birds,

mammals, reptiles, amphibians, fishes, and insects;

2. are neither predominantly female nor old. A range of socio-economic groups
are represented in the ranks of the nonconsumptive users;

3. do not restrict their activities to the pursuit of nongame species. Both game and
nongame species of wildlife were the focus of observation, photography, and
feeding by nonconsumptive users; and

4. include both sportsmen and those who engage in purely "appreciative" activ-
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ities. Nearly two-thirds of all those who fished or hunted in 1980, also partici­

pated in at least one active form of nonconsumptive recreation. 

Perceived distinctions between the consumptive and nonconsumptive popula­

tions have also led to the belief that nonconsumptive users are opposed to sport 

hunting. Several recent studies shed additional light on the attitudes of noncon­

sumptive users toward hunting. In each, a sample of birdwatchers, one segment• 

of the nonconsumptive population, was surveyed to determine their attitudes 

toward sport hunting. In a 1978 study by Shaw et al., 56 percent of those surveyed 
agreed with the statement, "Hunting is essential to prevent overpopulation of 

some types of wildlife." A study by Witter and Shaw (1979) revealed that 75 

percent of the avid birdwatchers surveyed believed that "hunting should continue 

as a management tool." Finally, in a recent national survey by Kellert (pers. 
comm.), 66 percent of those who were categorized as avid birdwatchers, approved 

of hunting "for recreation and meat." As the findings of these studies indicate, 
concern for opposition to hunting among birdwatchers is largely unfounded. 

A recent issue of Field and Stream contained an article by George Reiger (1982) 

entitled "Age of Unreason." The author, in evaluating the current status of the 

conservation movement in America, described a "polarization [which is] being 

pushed upon the sporting community by various factions." Though efforts may 
be made to exagerate the differences that exist among various segments of the 

wildlife community, perceived distinctions between consumptive and noncon­

sumptive users are not well founded. 

Concern that nonconsumptive wildlife programs would provide competition for 

already scarce financial resources generated primarily by the sporting community 

is valid. Wildlife managers cannot continue to meet their expanded responsibilities 
without finding new sources of financial support. As the data presented indicate, 

both game and nongame species are the focus of nonconsumptive activities. In 

this sense, nonconsumptive users may be considered the non-paying beneficiaries 
of current wildlife management efforts. However, the lack of an appropriate vehicle 

for nonconsumptive users to provide financial support to current wildlife manage­

ment programs has hindered the expansion of these programs to address existing 
demand for nonconsumptive wildlife-related recreation. This lack is likely to per­

sist until appropriate sources of new program funding are identified. 

Conclusion 

Whether hunted with a rifle or camera or taken home in a creel, game bag, or 
on a roll of film, the majority of all adult Americans have an active interest in 

wildlife. The other constituency, nonconsumptive users, represents a potential 

and, thus far, untapped source of additional financial and political support for both 
game and nongame wildlife programs. Though often viewed as an adversary, the 

nonconsumptive segment of wildlife's constituency should be considered an ally 
if fish and wildlife resources are to benefit. 
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Identifying and Relating Organized Publics to 
Wildlife Management Issues: A Planning Study1

Tommy L. Brown and Daniel J. Decker 
Department of Natural Resources 
Cornell University 
Ithaca, New York 

Wildlife managers, particularly at the state and federal levels, are faced with the 
sometimes awesome task of managing wildlife species for very diverse constitu­
encies. These include many groups having primary wildlife interests ranging from 

consumptive to preservationist, and other groups for whom wildlife is not a primary 

focus. The spectrum includes organizations from both the public and private 
sectors. 

When wildlife management issues arise, agencies must assess the likely reaction 
of affected publics to management alternatives. This is true for both biological and 

political reasons, and because agencies have a responsibility to the public. Given 
wildlife agencies' broad responsibilities today for nongame as well as game species, 
and given the multitude of organizations from the local to the national level that 
have some interest in wildlife, it is very difficult to determine all of the organizations 

that may have interest in a particular issue. This study represents an initial attempt 
at the state level in New York to identify and classify constituent organizations 
by their interest in the management of representative wildlife species groups, and 
to gain an understanding of how these organizations perceive and communicate 

with the state wildlife management agency. The general purpose of this study was 
to develop information that would enhance wildlife managers' understanding of 
organizations' values, concerns, and attitudes regarding wildlife. 

Methods 

The study method consisted of several phases. The first phase of the project 
involved a detailed literature review and several consultations with Bureau of 
Wildlife staff of the New York State Department of Environmental Conservation 
(DEC). Following this, mail questionnaires were sent to 99 DEC wildlife staff. 
These were used to compile a set of wildlife interest groups that the agency deals 

with and to ascertain the perceived degree of familiarity of staff with each. In 
addition to determining the names of organization leaders, the survey developed 
an index that reflected DEC staffs perceptions of the degree of influence each 
organization had on agency policy and staff opinions about the appropriateness of 
the amount of influence. Staff perceptions of the organizations' opinions of wildlife 
management in the state were also obtained. From a list of 211 organizations 
generated by staff, 40 key organizations were chosen for further study. 

The next phase of study consisted of personal interviews of 48 DEC staff 
members who indicated they were most knowledgeable of the 40 key organizations. 
Typically, detailed perceptual information was obtained from four staff members 

1Funded by New York Federal Aid in Fish and Wildlife Restoration Project W-146-R. 
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regarding each of the 40 organizations. The interviews obtained staff perceptions 

regarding the organizations' attitudes toward (1) the values of several wildlife 

species groups and (2) various wildlife management policies and practices. 

The final phase of the study involved personal interviews with leaders of 38 of 

the 40 key wildlife organizations (two refusals were encountered). Leaders were 

asked to represent as clearly as possible their organization's perspective, rather 

than any personal perspective that might differ. Four primary types of information 

were obtained: 

1. attitudes toward values of four wildlife species groups: songbirds, deer, rabbits,

and hawks and owls;

2. attitudes and concerns about wildlife management;

3. evaluation of state wildlife management;
4. communications channels between the organization and the wildlife agency.

For each wildlife species group listed in (1) above, organization leaders provided

detailed values information. In this study, an expanded version of the classification 

of wildlife values developed by King (1947) was used; the major value categories 

are recreational, aesthetic, educational, biological/ecological, social, and com­

mercial. 

Results 

It should be noted that the primary purpose of this paper is to indicate the types 

and uses of information from a study such as this for a state or federal wildlife 

agency. The results section is organized accordingly; i.e., the process used in this 

study will be emphasized while the data obtained will be used sparingly to illustrate 

the types of output it can yield. For a detailed report of the New York study see 

Decker et al. (1981). 

Identification and Perceived Familiarity of Wildlife Publics 

The study procedure required the agency (i.e., the collective staff) to itemize 

the wildlife publics it deals with and to identify simultaneously the staff who are 

most familiar with each organization. This information alone is valuable for ref­

erence as issues arise. Furthermore, the process obtains a measure of the perceived 

degree of influence each organization exerts on the agency and the perceived 

appropriateness of this level of influence. This provides a mechanism for agency 

administrators to discover large perceptual differences in the appropriateness of 

each organization's level of influence and to determine whether corrective action 

is desirable in the more incongruous cases. 

The initial listing of 211 organizations in New York illustrates the number of 

wildlife interest groups a state agency must deal with. (In addition to these groups, 

each of which was requested to be at least regional in scope, many county and 

local organizations interact with a state agency.) The list of 40 key New York 

organizations includes public agencies such as the State Office of Parks and Rec­

reation and the Department of Agriculture and Markets, the Soil Conservation 

Service, and Cooperative Extension. Private wildlife-oriented organizations iden­

tified by agency staff include those focusing on both game species (e.g., Ducks 

Unlimited, National Wild Turkey Federation) and nongame species (e.g., National 
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Audubon, New York State Falconry Association), and organizations whose pri­
mary focus is not wildlife-oriented (e.g., American Humane Society, Grange). 

Identification of Communications Channels 

An analysis of communications channels typically used between the wildlife 
agency and an organization can determine whether each is using the most effective 
channel for specific purposes. Sometimes the media or other intermediaries such 
as lobbyists distort (whether intentionally or not) the programs, objectives, or 
policies of both the wildlife agency and the organization. Good direct lines of 
communication help guard against this problem. For most of the key wildlife 
organizations surveyed in New York, communication both with and from DEC 

was most frequently via direct personal contact. Printed media (reports, policy 
statements and other documents) were also frequently used. 

Satisfaction of Organizations with Management 

At least two aspects of satisfaction become interwoven when an organization's 

leader is asked to evaluate a wildlife agency. The first is largely current and issue 
oriented, often focusing on how well the agency's current management program 

for a given species group corresponds to the interests of the organization. The 
second aspect is broader, dealing more with the degree of confidence the organi­
zation has in the agency's ability to manage that species group. Both aspects of 
satisfaction were investigated in the New York study for seven species groups: 
deer, beavers, coyotes, rabbits, hawks and owls, red-winged blackbirds, and geese. 

In interpreting the satisfaction results, it is instructive to analyze the "No opinion" 
response as well as the ratings of organizations providing definitive responses for 
each species. 

State agencies have traditionally devoted the majority of their efforts to managing 
game species, so it is not surprising that the vast majority of organizations were 
able to evaluate DEC's management of deer and geese (the evaluations were highly 
satisfactory). For other species, the ratings of both actual management and ability 
to manage were favorable on balance, but the"No opinion" responses ranged from 
21 percent for satisfaction with management of rabbits and hawks and owls to 53 
percent for perceived ability to manage red-winged blackbirds. This should not 
necessarily be viewed as a problem, since a number of the key organizations had 
species-specific interest. However, further analysis of those organizations provid­
ing "No opinion" answers regarding satisfaction with agency management of 
particular species is needed to more clearly discern if a problem exists. 

Wildlife Values Typologies 

It is undoubtedly an understatement to note that successful state and federal 
agencies in the 1980s must be politically astute. Both from the standpoint of better 
understanding the interests and concerns of wildlife-related organizations and in 
considering the political ramifications of doing so, wildlife agencies need to esti­
mate in advance which organizations will be concerned about particular aspects 
of a proposed management option. 

In attempting to provide DEC with such an estimate, a cluster analysis procedure 
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was applied to the values data for each of the four species groups for which detailed 

information was obtained from key wildlife organizations. The procedure used 

(Barr et al. 1979: 157-161) performs a hierarchical cluster analysis, beginning with 

one cluster for each of the 38 organizations, placing the two organizations whose 

values toward a given species are most similar into one cluster (leaving 37 clusters), 

and continuing successively until only a specified number of clusters remain (five 

in this study). These clusters of organizations having similar values toward a given 

species group will be referred to as "wildlife attitude types" or simply "types." 

An illustration of the typology that can be developed using this procedure is shown 

in Table 1. Space limitations prohibit the listing of all organizations of each type; 
those listed were selected to illustrate the diversity of organiztions falling within 

each type. 

An important general finding of this analysis is that, although the values portion 

of the survey asked of wildlife-related organizations was identical for each species 

group, the organizations whose values cluster together differ considerably from 

species to species. This finding indicates that the common practice of stereotyping 
organizations based solely on their attitudes toward deer or other game species 

may be erroneous. Some organizations holding generally opposing attitudes toward 

the values of one or more species groups may hold similar attitudes toward the 

values of others. 
It should be emphasized that this technique for identifying wildlife value typol­

ogies is not proposed as a definitive tool to be used as a substitute for other 

research. If a new policy or program is being considered that obviously has a 

strong relationship to the interests of one or more wildlife-related organizations, 

Table l. Wildlife organization attitude types regarding values of hawks and owls. 

Type 

II 

III 

IV 

v 

Summary description 

Regard ecological values highly; 

pragmatic about potentially 

negative attributes; strong 

opposition to consumptive use. 

Most concerned about negative 

values; little concern about 

extractive use. 

Ecological values important, but 

less important than social action 

or cause value. 

Nonextractive recreational use 

highly favored; extractive use 

highly disfavored. 

Highly positive attitudes toward 

a wide array of values; highly 

opposed to consumptive use. 

Identifying and Relating Organized Publics 

Examples of organizations in type 

NYS Federation of Bird Clubs 

NYS Veterinary Association 

Defenders of Wildlife 

Society of American Foresters 

Ducks Unlimited 

Adirondack Furtakers Association 

NYS Falconers Association 

Grange 

NYS Trappers Association 

Regional Planning Boards 

Soil Conservation Service 

Nature Conservancy 

NYS Farm Bureau 

Adirondack Park Agency 

Sierra Club 

Fund for Animals 

Great South Bay Audubon 

American Humane Society 
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the wildlife agency may wish to elicit specific reactions from the organizations' 
leaders, and perhaps from rank and file members. The typologies are most useful 

as a planning tool, permitting the agency to project the array of organizations most 
likely to support or express concern about a proposed program or policy. 

Attitudes About Wildlife Management Programs and Practices 

In addition to determining the broad values base from which an organization 
decides what level of support or opposition to give to a particular wildlife agency 

program or policy, the agency needs more specific information about key organi­
zations' attitudes toward such management programs and practices as habitat 

acquisition, harvest regulations, and damage/nuisance control. Key organizations' 

attitudes toward 23 typical wildlife management practices were obtained relative 

to game/forbearer and nongame/nonfurbearer species. For each practice with 
which their organization was familiar, leaders were asked if they supported or 

opposed it, how strongly they felt about it, and whether they desired the level of 
activity to increase, remain the same, or decrease. 

As was done with attitudes toward wildlife values, cluster analysis was used to 
describe two sets of five attitude types, one for game/forbearer management and 
one for nongame/nonfurbearer management, among key wildlife-related organi­
zations (Table 2). The analysis for game/forbearer management attitudes produced 
a typology of organizations that ranged from a type having little interest in specific 

practices relating to game species to one showing a wide base of support. It also 

included a type having a wildlife resource orientation but expressing only second­

ary concern for human use. The analysis of attitudes toward nongame/nonfurbearer 
species-management produced a typology of organizations representing an equally 
broad range of attitudinal types. 

Disparity Analysis of Agency Perceptions of Organizations 

Information about the wildlife values and the attitudes toward management 
practices held by organizations was asked of both wildlife agency staff and leaders 
of key wildlife organizations, with those agency staff most knowledgeable of each 
organization indicating their perception of how the organization would respond. 
Analysis of these data allows the wildlife agency to ascertain how closely it has 

understood the values and attitudes of each wildlife-related organization. 

In this study, a disparity ranking of the 38 key organizations was assembled for 
the actual versus agency-perceived values of each of the four representative species 
groups and for the actual versus agency-perceived attitudes toward management 
of game/forbearers and nongame/nonfurbearers. Although the correlation is far 
from perfect, wildlife agency staff had a better understanding of the attitudes and 
values of game-oriented than of nongame-oriented wildlife organizations. Simi­
larly, for organizations whose interests span both game and nongame species, 
agency staff more frequently understood the organizations' values toward game 
species. We would hypothesize that this would be true of most state wildlife 
agencies. 

Application of Attitudes and Values Information 

The wealth of information produced by this study has several uses. First, we 
suggest its use in a planning context as a decision-making aid when a new or 
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Table 2. Wildlife organization attitude types regarding the management of game/forbearers 
and nongame/nonforbearers. 

Wildlife Referent 

Game/forbearer 

N ongame/nonforbearer 

Summary description of type 

I-Little concern for game/forbearer management
activities.

II-Limited concern in terms of number of policies
and practices supported.

III-Broad base of support for current wildlife man­
agement.

IV-Primarily wildlife resource centered with sec­
ondary concern for "use" of wildlife.

V-Focused concern in its high support for the
management of user behavior.

I-Broad support for nongame/nonfurbearer man­
agement, especially efforts to protect species
and disseminate information about them.

II-Unique in strongly supporting only one man­
agement activity for nongame/nonforbearer
species-law enforcement.

III-Little concern for nongame/nonfurbearer spe­
cies management.

IV-Strongly supports protection and law enforce­
ment aspects of management for nongame/non­
forbearer species; but differs by strongly sup­
porting some indirect enhancement and non­
consumptive use enhancing activities.

V-Strongly supports several protection related
actions, but places moderate importance on
information/education and little importance on
research.

modified policy or planning goal is contemplated. The process for applying the 
information can be viewed as a series of steps (Figure 1). The first two steps require 
definition and analysis of the proposed wildlife policy or management goal in terms 
of the values of wildlife affected and the feasible alternative management practices 
to operationalize the policy or to reach the goal. The third step involves determining 
wildlife value types favoring, opposing, or neutral toward the proposal, thereby 
suggesting overall support or opposition. Next (step four), the wildlife attitude 
types supporting, opposing, or neutral toward various management alternatives to 
reach the goal are determined. These are then evaluated to estimate the most 
acceptable alternative. 

This information is also useful as a reference document. When an agency staff 
member is asked to address a wildlife-related organization on a particular topic, 
or when the agency is addressing a concern expressed by an organization about a 
particular regulation or management practice, referring to these study results will 
provide a review of the broader orientation of the organization toward wildlife. 
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APPLICATION OF ATTI TUDES AND VALUES INFORMAT ION: 

Administrative/Policy Steps Data Integration Ste p s

!
Step One:! Step Two: Step Three: 

, Proposal Analysis ' Propos al , Assess Interest 
Definition\ (v alues affected Group Attitudes 

and m anagement About Va lues 
alternatives) Affected by 

Propos al 

1 
I 

Step Five: 

� 
Step Four: 

Dec is ion m aking Assess Interest 
Group Atti tudes 
About Wildlife 
Management Aller· 
natives 

Figure l. A process for applying wildlife-related organizations' attitudes and values infor­

mation to agency decision making. 
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Hunter-Landowner Relationship: A Management 
and Educational Perspective 

Robert M. Jackson 
University of Wisconsin, La Crosse 

Raymond K. Anderson 
University of Wisconsin, Stevens Point 

The problems associated with landowner-recreationist relationships continue in 

spite of a long line of studies and suggestions for programs and solutions that date 

back at least to the early 1900s. The following was published in Outdoor Magazine 

in 1901: 

In the well-settled agricultural areas, there is war between the farmer and the 

sportsman. Both parties agree that to insure against the extinction of wildlife, 

protection is needed, but the laws satisfy neither party. Ask the farmer and he tells 

you that the game laws are made in the interest of sportsmen from the cities. Ask 

the same question of the city man, and he declares that farmer legislators with 

farmer constituents, make the laws with a view of cutting the city man out as much 

as possible. 

In 1929, all landowners of Williamstown Township, Ingham County, Michigan, 

collectively posted the entire Township in an attempt to control the farm trespass 

by hunters. A fixed number of trespass permits were issued to each landowner, 

based on the size of their landholdings; these permits could be given away, sold, 

or used themselves. The second of "seven basic actions" proposed by Leopold 

(1931) to improve the wildlife-landowner situation at that time was: "Recognize 
the landholder as the custodian of public game on all other (than public) land, 

protect him from the irresponsible shooter, and compensate him for putting his 

land in productive condition." 

A review of the professional literature, popular sportsman magazines, and the 
contemporary offerings of workshops and conferences by state and provincial 

agencies indicate that related issues and concerns still face every region of North 

America. As Decker and Brown (1979) point out, hunting requires a great deal of 

land per recreationist. The availability and quality of private land, habitat, and 

access are the keys to continued hunting activity. In addition, the current and 

future status of the wildlife resource per se is frequently ignored or relegated to 

low priority in sociological studies of hunter-landowner relationships. Wildlife is 

an obvious essential component of the relationship between landowner and hunter; 

there are no landowner-hunter problems where wildlife does not exist. 

Trainer (1982) reminded participants at a recent Wisconsin conference on land­

owner relations that, "Approximately 85 percent of Wisconsin's land is in private 

ownership, and 80 percent of the wildlife harvested in Wisconsin is from private 

land." Nationwide, approximately 75 percent of all hunting occurs on private 

lands. Hendee and Potter (1971), Decker et at. (1979), and Henry and Grau (1981) 

all extensively reviewed the literature on hunter-landowner relations; among the 

recommendations for continuing research were these topics: (1) the supply of 

hunting land and the terms and conditions under which it will be available or 
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withdrawn; (2) surveys of landowner attitudes and policies that monitor changes 
in both access and habitat; (3) continued efforts to both develop and test programs 
of access and habitat management that will be acceptable to both landowners and 

hunters; and (4) the development and evaluation of educational programs that 
enhance positive attitudes and behaviors in both young and adult hunters and other 

recreational users. Decker et al. (1979) note that these studies and programs should 

also be related to "specific locations" often with known and unique management 
or access problems. 

In the light of the above needs are recommendations, the specific objectives of 
our studies were to determine: (1) the diverse attitudes, policies, and behaviors of 

hunters, landowners, and professionals as they related to hunter-landowner rela­
tionships; (2) the nature and extent of the problem and directions of change as 

monitored through observation and follow-up studies; (3) the ways in which regional 

and local factors associated with the resource, the land, economies, and hunter 
attitudes and behavior affect each other; and (4) to develop educational and man­

agement strategies and programs that would offer new approaches to the problem. 

Methods 

The research on landowner-hunter relationships being reported is one of a series 
of studies concerning hunting and hunter behaviors being conducted by the inves­
tigators. The landowner subjects were 218 individuals who lived in five different 

Wisconsin deer management units (numbers for the Units were 54, 47, 41, 39, and 

37 respectively). These units were selected after extensive consultation with per­
sonnel from both the law enforcement and wildlife management bureaus of the 

Wisconsin Department of Natural Resources (WDNR). Type of terrain, hunting 

pressure, size of deer herd, hunting regulations, distance from major population 

centers, and ratio of private to public land were major variables that were consid­
ered in selecting management units for the study. 

Within each management unit,a single township was selected as being represen­
tative of the many counties typically found in each unit or region. This selection 
was typically based on the written appraisal of district wildlife specialists and 
conservation officers. Thus, they recommended "Washington Township in Unit 

59 (La Crosse County) as being characteristic of the river block of counties with 
their unglaciated hills, high reproductive rate, and a unique split season; a deer of 
either sex is legal opening weekend, but only bucks can be hunted during the 
remainder of the nine-day season. Deer populations estimated at 15-25 per square 
mile of deer range; annual kill about 6.0." We chose Arena Township in Unit 70 
(Iowa County) based on the following: "It is only 30 miles from a major metro­
politan center and has very heavy hunting pressure; only three landowners in five 

actively farm their own land with absentee owners including hobby farmers, and 
rental or corporate interests occupying the rest. The township has a dense deer 
population and is representative of most of the deer range north of the boundary 
known as the Military Ridge." Each of the other three units had unique and 

important profiles which recommended their selection. 

As in other phases of this project, a pilot study was conducted during the 
preceding hunting season. As a result of this testing process, refinements were 
made in both the instruments to be used and the methodology to be followed. In 
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particular, the pilot study confirmed our belief that hunter behavior could be 

observed and logged with landowner cooperation. 
The actual subjects were selected randomly from each of the township's 36 

sections. Current plat maps were used, which gave the names and locations of all 
landowners. Random procedures were then used to select the names of two owners 
with land in each section. The 72 names were ordered by first and second choice; 
the latter would also serve as a pool from which replacement subjects could be 

drawn in those instances where landowners could not be contacted or refused to 
cooperate. Research teams were asked to complete between 36 and 55 interviews. 
Differences in population among units within that range were considered unim­
portant because the major analysis planned to focus on unit differences rather than 

group averages. Prior to the study, newspaper and local meetings were held to 
inform residents of the area about the intent and nature of the study. Landowners 

were notified that they could expect university students to telephone them with a 

request for an interview. Well-known, local figures were informed about the study 
and encouraged to communicate their endorsement to residents of the township. 

Less than 10 percent of the landowners contacted refused the interview. Replace­
ments, where necessary, were always sought first from the same section of the 
township, then from the remainder of the randomly drawn pool of subjects. 

The timeline for the interviews stipulated that all of the interviews be conducted 
between October 1 and the Sunday preceding the deer season, traditionally the 
second weekend in November. Student research teams were selected and trained 
in interview techniques; role playing was used to familiarize them with the four­

page questionnaire and the other data collection procedures. Each student was 

required to complete one trial interview with a landowner prior to the actual survey. 
In particular, each landowner participating in this study was to be motivated to 
maintain a daily log of hunting behaviors as they were observed over each day of 
the deer-gun hunting season. Each family received a copy of a model of a completed 
log sheet to serve as an example along with a table of nine blank questionnaires, 
one to be filled out for each day of the season. The landowners were told that they 
were not expected to see all hunters and hunter behaviors. Subjects were asked 
to indicate for each day what percentage of that day they were actually in a position 
to make observations (an absentee landowner, of course, might not ever be able 
to observe hunter behavior). The game and property violations logged in this study 

were thus a minimal estimate of the extent of trespass, violation, and positive 

hunter behavior. The research team, in addition, contacted each family by phone 
on the third or fourth day of the season to ask how the observation was going and 
to tactfully remind the landowner to complete the log over the entire season. 

Research assistants then picked up the logs after the season and asked one final 
oral question, "As a result of your experiences with deer hunters this year, will 
your policy towards posting be different next year?'' Landowners were also informed 
that this was a longitudinal study and that they would be contacted again by mail 
or by phone in three years. 

The follow-up study was again conducted between October 1 and the Sunday 
preceding the deer-gun season exactly three years later. Seventy-seven percent of 
the original cooperators responded to the mailed survey or a follow-up telephone 

call. They were asked to declare their land use policy for the up-coming deer-gun 
season. Less than 5 percent of the original sample refused to cooperate. The other 
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subjects could not be reached or no longer owned the property. No more than two 
refusals were encountered in any of the five townships. 

Other data about hunter behaviors and hunter-landowner relationships were 
collected from hunters themselves. Students from three state university campuses 
conducted 486 field interviews from these five townships during the nine-day 
Wisconsin deer season (these were distributed by day of the week and by hunter 
success ratios based on data from previous seasons). In addition, a sample of 
approximately one hunter in four (N = 118) was randomly selected from this group 
for a post-season home interview. Specially trained professionals used a 12-page 
questionnaire that included demographic items, self-rating scales, and open-ended 
questions in probing their attitudes, values, and hunting practices. 

The final data collection efforts in this study were designed to evaluate the 
perceptions and internal frame of reference of landowners, hunters, and two 
professional groups concerned about the present and future of hunting. To assess 
the relative importance of hunter-landowner relationships and other hunting related 
problems, a Likert-type scale was developed which asked the respondent to rate 
the importance of 11 different problems on a five-point scale. The landowner 
subjects came from these five deer management units. The deer-gun hunters 
(N = 409) who responded to the ·scale were attending pre-season evening deer 
clinics conducted in the two weeks prior to the season at sites scattered throughout 
the state. Finally, 51 of the 55 state wildlife managers (93 percent) and 120 of 168 
field conservation officers (71 percent) completed and returned rating forms mailed 
to them by the investigators. 

Results 

It is not uncommon in Wisconsin and other North American locales for writers 
and speakers to claim that the hunter-landowner relationship is the "number one 
problem facing hunters." Landowners in this study (Table 1) concurred with that 
evaluation by giving "failure to seek permission from landowners" their highest 
rating (X = 3.81). Wisconsin's resource managers also agreed with that top rating 
(X = 4.35). While the conservation officers rated poaching as the most important 
problem (X = 4.34), they rated "failure to seek permission", second (X = 3.70). 
In contrast, the sample of deer-gun hunters rated this problem as sixth, although 
it had a relatively high mean rating (X = 3.92). The data suggested that the 
perceptions and internal reference of the hunter group and landowners are more 
remarkable for their differences than for their similarities (rank order correlation 
of - 0.20). The differences in rank order placement for 7 of the 11 items are four 
places or greater (indiscriminate shooting, 2 and 9; hunting accidents, 3 and 10; 
failure to get permission, 6 and 1; failure to make adequate efforts in retrieval, 7 
and 11; taking more than one deer a season, 9 and 3; hunting in large parties, 10 
and 5; and group bag, 11 and 4). These same differences can be found in comparing 
hunter ratings with those of wardens (r, = + 0.19). There is evidence in our data, 
however, that hunters and managers are much more congruent in their perceptions 
(r, = +0.75), as are wardens with landowners (r, = +0.72). 

Landowner observations of hunters (family logs) indicated some of the reasons 
for the top rating this group gave to "failure to ask permission." While only 124 
of the landowners maintained a complete log of hunter behaviors, 78 of these (63 
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managers 

Deer-gun hunting problems 

Poaching (out of season; nights, etc.) 
Indiscriminate shooting 
Hunting accidents, unsafe gun handling 
Shooting illegal deer and letting them lay 
Usage of alcohol while or around hunting 
Failure to seek permission from landowners 
Failure in skill (or effort) to make adequate 

retrieval of wounded deer 
Lack of practice and poor marksmanship 
Taking more than one deer a season (using 

tags of non-hunters; children, etc.) 
Hunting in large parties (JO or more) 
Group bag (hunting for party) 

Gun Wildlife Wardens Land-
hunters managers owners 

I (4.17) 2 (3.93) I (4.34) 2 (3.67) 

2 (4.10) 4 (3.44) 9 (3.06) 9 (2.74) 

3 (4.06) 6 (3.35) 4 (3.65) JO (2.45) 

4 (4.06) 3 (3.65) 6 (3.56) 6 (2.88) 

5 (4.05) 5 (3.40) 7 (3.32) 8 (2.79) 

6 (3.96) I (4.35) 2 (3.70) I (3.81) 

7 (3.92) JO (3.09) II (2.72) 11 (2.42) 

8 (3.82) 8 (3.33) JO (2.95) 7 (2.87) 

9 (3.47) 7 (3.33) 5 (3.64) 3 (3.27) 

10 (3.00) 9 (3.19) 8 (3.17) 5 (3.02) 

11 (2.88) II (3.00) 3 (3.68) 4 (3.05) 



percent) observed trespassing on their land at some time during the nine-day deer­

gun season. The opening day reports of hunters who did not ask permission to 

hunt in the five units ranged from 42.3 to 85.7 percent. In addition to these 

experiences with deer-gun hunters, 46.8 percent of the landowners reported seeing 

a game law violation at some time during the season. On the opening day of the 

season, for example, 63.6 percent of the landowners in one of the units reported 

seeing a game law violation. 

Landowners were also asked to observe positive behaviors on the part of the 

deer-gun hunters. In four of the five units, over half of the observers saw evidence 
of good sportsmanship and respect among hunters toward property or toward the 

wildlife resource on the hunted land. In the home interview, the subjects were 

asked if they ever had gone out and asked hunters to leave. While only 14.8 percent 

had done this in La Crosse County, the percentages ranged from 56.1 to 74.4 for 

the other four units. In contrast, the percentages of landowners prosecuting for a 

trespass violation ranged from 3.8 (La Crosse) to 13.5 for Waushara County. 
In an effort to determine some of the factors that may lead one landowner to 

permit open hunting and another to post the land (hunting with permission, hunting 

for family and friends only, or no hunting), inferential analysis was made of the 40 

items included on the home interview questionnaire. Table 2 presents those items 

that are germane to this question and for which the level of significance was at the 

0.05 level or less. Among those items that we could class as economic, landowners 

who did not post: ( 1) rated the income productivity of their land as greater, (2) saw 

it less suitable to support game, (3) estimated a lower economic loss to deer damage, 

and (4) were less likely to advocate landowner compensation for deer killed on 
their land. 

In responding to question classes as reflecting attitudes towards hunters, land­

owners who did not post: (l) rated hunter ethics and behavior as more positive, 

(2) were more likely to believe that game belonged to all and that hunting oppor­

tunity should be shared, (3) were less likely to hunt themselves, (4) were less likely

to see road hunting as a problem, (5) were less likely to have ever asked hunters

to leave their land, and (6) were less likely to advocate landowner preference for 
any sex deer permits.

In questions or rating scales dealing with land-use policies, those who did not 

post were less likely to have cooperative agreements with other landowners con­

cerning deer hunting and less likely to have different policies for land use where 

the use was for fishing or other forms of hunting. Landowners who hunted them­
selves were also more likely to manage their land for the production of game, 
although the differences were not quite significant. 

In the follow-up studies of the same individual landowners, the exact same 

questions were asked during the same time frame. During that three year period, 

the Wisconsin deer herd, favored by two mild winters, had risen to near record 
numbers. Unit comparisons, as shown in Table 3, suggest possible trends, although 

the differences between the total group of subjects over the three-year period do 

not show significant differences. The percentage of landowners forbidding any 

hunting or trespassing increased in four of the five townships, decreasing only in 

that county that had a particularly high percentage ofno hunting signs three years 

earlier. Overall, the percentage rose from 12.1 to 15.9. Similarly, the percentage 

of landowners not posting in any way decreased in four of the five townships. The 
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Table 2. Factors for which significant differences exist between landowners who post and 

those who do not post their land. 

Factors/attributes 

Economic 

See land as more suitable to produce income 

See land as less suitable to support game 

Estimates less economic loss from deer damage to 

crops and trees 
Less likely to report deer damage to crops and trees 

Less likely to advocate landowner compensation 
for deer killed on land 

Attitudes toward hunters 

Rates hunter ethics more positively 

Believes game belongs to all and hunting 

opportunity should be shared 

Less likely to hunt themselves 

Less likely to advocate landowner preference for 
party permits 

Less likely to see road hunting as apparent problem 

Less likely to have asked hunters to leave land 

Policy toward posting 
Less likely to vary land use policy for fishing and 

deer hunting 

Less likely to have cooperative agreement with 
neighbors concerning deer hunting 

X'orF 

value 

4.47 

4.82 

13.55 

8.14 

6.04 

8.64 

131.10 

10.08 

12.66 

7.68 

36.96 

17.67 

12.61 

elf" 

1,209 

1,211 

1,156 

I 

1,204 

8 

I 

p 

value 

0.05 

0.05 

0.001 

0.01 

0.05 

0.01 

0.001 

0.01 

0.001 

0.01 

0.001 

0.001 

0.001 

•If only one value is listed for df the test was a Chi-Square test of independence. If two values are listed 
for df, the test was a One-Way ANOVA which compares mean ratings. 

overall percentage not posting decreased from 39.5 to 33.5 in 1981. The differences 

for "posting with permission" were less than 1 percent overall; the percentage 

increased from 29.8 to 32.4 for "posting except for family and friends." 

Data collection on the same management units, but from different sources, 
permits us to assess the complexity and interrelatedness of the many factors 

affecting landowner-hunter relationships. Each unit offers a unique mixture of 

history, physical conditions, and human attitudes, values, and behaviors. A profile 

collected from landowners, hunters, wardens, and wildlife managers for one of the 

units follows: 

Profile of a Deer Management Unit (59) 

Landowner logs and interviews 

-Highest percentage (68) of unposted land

-Lowest percentage (15) of those asking hunters to leave land

-Highest self-rating of economic productivity of land

-Middle unit ranking for number who hunt themselves

-Highest rank for those who hunt other's land
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Table 3. Changes in landowner policies towards the use of land by deer-gun hunters over a three-year period. 

Adjusted frequencies: Unit 37 Unit 59 Unit 65 Unit 67 

1978 1981 1978 1981 1978 1981 1978 1981 

I-Not posting 46.2 36.6 67.9 60.9 43.7 30.0 10,.8 6.5 

2-Posting with permission 15.4 6.7 17.0 24.4 17.9 13.3 21.6 25.8 

3-Posting-allowing friends 33.3 30.0 9.4 4.9 33.3 46.7 56.8 51.6 
and family

4-Posting-no hunting or 5.1 26.7 5.7 9.8 5.1 10.0 10.8 16.1 
trespassing

Totals 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

(X2 =2.13, p.n.5 with 3 elf) 

Unit 70 Totals 

1978 1981 1978 1981 

21.3 26.3 39.5 33.5 

21.3 18.4 18.6 18.2 

25.5 36.9 29.8 32.4 

31.9 18.4 12.1 15.9 

100.0 100.0 100.0 100.0 



-Tied for highest in rating the ethics of hunters

-Sixty-eight percent not report neighbors for violating

Hunter interview 

-Largest percentage (89) traveled 25 miles (40 km) or less to hunt
-Highest percentage (17) of single hunters

-Highest percentage (35) of those hunting in large groups

-Highest percentage (50) reporting personal knowledge of poaching

-Highest percentage (86) of trespassing on opening day

-Highest percentage (42) for having personal knowledge of violations during

season

Wardens and wildlife managers assessments 

-Hunting parties are not typically familiar or traditional; often created sponta­

neously each day

-Steady decline in hunter behaviors and attitudes over the past years

-Hunters do not know habitat and deer behaviors, but do know how to organize

drives effectively

-Typical motivation is meat rather than trophy deer

-Alcohol usage not a problem

Each unit, of course, has its own salient behavior profile, which we have devel­

oped and shared with professionals and sportsmen as a stimulus and aid to problem 

solving. 

Discussion 

The data presented in this paper do confirm the existence and persistence of 
hunter-landowner relationship problems. Landowners were and are disturbed when 
trespassing occurs. As one landowner stated to us, "First and foremost, I abso­

lutely want to know when someone is on my land!" There are important implica­

tions for the future of hunting when, as in this study, two of three landowners 

experience trespass and almost one-half see a game law violation during a nine­

day deer-gun season. These experiences are crucial in explaining landowner pol­
icies and behaviors. 

Economic factors, according to the data, also shape policies related to hunting 

access. Those who do not post, see their land as more economically productive 

and are apparently not motivated to permit hunting because of deer damage. In 

contrast, those who do post, were more ready to take every economic advantage 

available from either deer damage or hunter kills. The interviews did suggest that 

the property owner will be more tolerant if the trespasser is his neighbor; part of 

this as voiced by some of our subjects, is simply fear of retaliation. 

The irrationality of the vandalism and destruction reported in the logs is hard to 

explain. To cite a few instances, cooperators in the study described: the shooting 

of livestock or pets; the knocking down of gates and driving over seeded fields; 
the cutting and stealing of Christmas trees; and armies of hunters driving small 

woodlots. These stories apparently spread quickly across townships and counties 

and become part of the local lore. One farmer reported losing a cow that attempted 

to digest an aluminum arrow. The rapid rise in posting against bow hunting in this 
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local area as determined in the follow-up study indicated that other landowners 

soon accepted this occurrence as an almost universal phenomenon. However, this 
particular problem was never mentioned in the other units studied, even in response 
to specific questions. 

This research also suggests that hunters themselves fail to see the seriousness 

of trespass and vandalism. The disparity between hunter ranking of problems and 
those of wardens, manager, and landowners suggests real failures to communicate 

and some insensitivity on the part of hunters, but deer hunters do seem to realize 

that they need private land to hunt. Hunter-subjects were asked by the researchers 
to rate the relative importance of 16 factors in selecting their hunting areas. Having 
permission to hunt was rated as the most important in two of the five units, while 
a third unit rated it second. "Returning to traditional areas," the highest rated 
selection factor in another unit, apparently relates to access to hunt because there 

is no public land in that particular management area. A few years ago, wildlife 

managers in Wisconsin suggested new rules that would redistribute hunters within 
the state. The proposal created an emotional, sometimes violent reaction among 
hunters. Part of that over-reaction has been attributed to the threat that these 

changes would create to long established and carefully maintained access compacts 

between hunters and private landowners. Evidently, many hunters realize the 

importance of permission to their hunting plans, but fail to see the problem from 
the view of the landowner himself. As the state's coordinator of hunter education 
stated, ''Hunters still don't know what the landowner really wants, and landowners 
don't know what the hunter really wants." With better than one-half of the land­
owners contacted in this study participating as hunters themselves, the biggest 
need seems to be in educating hunters about landowner expectations. 

Landowners and the management of private land need far more attention from 
sportsmen and state agencies if they are to provide needed habitat and better 
access to recreational users. The hunter must become actively involved in per­

petuation of conditions whereby the wildlife resource can prosper. One-half cen­
tury ago, Leopold (1933) recommended that the landowner be given control of the 

number of hunters to fix responsibility for abuses and to regulate harvest. At the 
same time, it was asserted in The American Game Policy (1930) that " ... first 
of all, the private landowner must be given some incentive, more powerful and 
more universal than altruism, for controlling hunting and game environment on 
his land." Economic return for a product of the land is recognized as being the 
most universal incentive today. Both hunters and agencies must be willing to 
provide any of a number of economic incentives that will encourage the landowner 
to do that which is necessary to foster wildlife populations and promote hunting 
on private land. Only the landowner can put practices on his land that are beneficial 
to wildlife. 

There are two important limitations facing any state agency hoping to solve 

these problems. First, landowners, recreationists, and agency personnel them­
selves have observed to us that any program identified solely with a state agency 
may already have been given the "kiss of death." Rejection occurs automatically 
with many because of this association. 

The second problem relates to the individual differences among management 
units and locales as explored in this paper. Each area has its own history, char­

acteristics, and problems as such may well demand an individualized solution 
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... one that comes directly from those who live and hunt in that area. This would 

suggest that the key role for the state agency is to (1) create general awareness 

among landowners and hunters in particular; (2) locate and motivate the movers 

and catalysts who can create programs and communication at the local level 

(sportsmen's clubs, wardens, farm organizations, etc.), and finally, (3) identify and 
communicate a variety of workable models that have been tested elsewhere in the 

state or in other states. 

One such situation apparently developed spontaneously in one of our study units 

because of the research activities. Reports from residents in this locale suggested 

that some landowners were having second thoughts about their intent to post as a 
consequence of the home interview process. Some of these landowners did change 

their mind before the season and gave hunters another chance. This happened 
even though this locale had experienced irresponsible hunting behavior the pre­

ceding season, and sentiment for posting in the township had been running strong. 

The deer-gun season went well in this unit, and many residents reported in the 
post-season interview that hunting behaviors had been better than in many previous 

years. Even more important, a few leaders of local farm organizations and area 

sportsmen's clubs decided to meet together shortly after the season to discuss 
hunter-landowner problems. They talked at length about expectations and policies 

acceptable to both groups and began to lay a foundation for the next hunting 

season. In a second unit studied by the researchers, hunters and sportsmen's clubs 

were motivated and led by a county game warden to create a broad landowner­

hunter program including leases and easements for access, a conservation edu­
cation program that has drawn national attention, and in the purchase by sportsmen 

of marshland that created a major public hunting and recreational unit within the 

county. 
These two illustrations (models) reflect the uniqueness of each region, the ini­

tiative and extensive involvement of local sportsmen, and the stimulus of key local 
leadership. In each, a compact developed between landowners and recreationists. 

We see these local and regional compacts as the key to the future of both access 

and habitat development. (Compact also describes the relationship which the 

individual hunter establishes to gain permission to hunt.) Educators and managers 
need to find the tools to bring the parties together, the stimuli that facilitate open 

communication, and a variety of models that offer workable solutions. 
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Recreation Opportunity Spectrum With Implications 
For Wildlife-Oriented Recreation 

Perry J. Brown 
School of Forestry 
Oregon State University 
Corvallis 

Resource planning has undergone transitions over the years from a site to area 
to regional orientation and from a single function to integrated resource manage­

ment orientation. Wildlife and recretation resource planning have been part of this 

evolution, which has been stimulated somewhat by recent land management plan­

ning-oriented legislation such as the National Forest Management Act and the 

Federal Land Policy and Management Act. 

During the last couple of years, a system for recreation planning within the 

context of integrated resource planning has emerged. It is called Recreation Oppor­

tunity Spectrum (ROS) planning and arose as an old idea was made operational 

through new knowledge from recreation behavior research and through the neces­

sity for designing a system that was integrative with other resource planning 

systems (e.g., Driver and Brown 1978, Clark and Stankey 1979, Brown 1979, 

Stankey and Brown 1981). 

The idea for a recreation opportunity spectrum has been around for a long time. 

The notion (though not necessarily the label) occurs in the writings of Marshall 

(1937), J. V. K. Wagar (1951), Burch (1964), Lucas (1964), and J. A. Wagar (1966) 

among others. The behavioral research that has led to making the idea operational 
for planning is more recent. For example, in research leading to ROS concepts, 

Potter et al. (1973) have studied hunters, Driver and Knopf (1976) have studied 

fishermen, Schreyer and Nielsen (1978) have studied river runners, and Brown 

and Haas (1980) have studied wilderness backpackers. Based upon the ideas of 

these and several other authors, the ROS has been made operational for planning. 
It has been adopted by both the USDA Forest Service and USDI Bureau of Land 

Management (BLM) and thus is being applied on about 30 percent of the land area 
of the U.S. (Buist and Hoots 1982). 

What is this planning system, how does it work, and how is it related to other 
resource outputs such as timber and wildlife? 

Recreation Opportunity Spectrum Planning 

Underlying Recreation Opportunity Spectrum Planning is the idea that quality 

recreation experiences are best assured by providing a diverse set of recreation 

opportunities (Clark and Stankey 1979). This idea is no different from suggesting 
that consumers are well served by producers supplying a variety of goods with 

which consumers can satisfy their desires. Specifically, in recreation it means that 
we might supply different opportunities for people to engage in specific recreation 

activities in specific recreation environments (or settings) to realize desired rec­

reation experiences (Driver and Brown 1978). Further, the assumption suggests 
that these different opportunities can be arrayed along a spectrum of opportunities 
that are defined using activity, setting, and experience dimensions. 
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To plan and manage for an array of recreation opportunities, the Forest Service 
and BLM have divided the spectrum into six major zones, ranging from modern­

urban to primitive opportunities. To enable the identification of land arreas that 

can support these opportunities, standards that specify appropriate conditions for 

each zone have been articulated. For resource management, which primarily deals 
with manipulation of environmental settings, standards for the physical, social, 
and managerial attributes of the setting are particularly important (e.g., USDA 
Forest Service 1981). 

This basic approach to identifying recreation opportunities guides all stages of 

ROS planning. The major activities in the process are: 

1. Conducting a demand analysis for Recreation Opportunities (ROs) defined along
the ROS.

2. Conducting a supply analysis, which consists of (a) estimating the capability of
the planning area to provide for different ROs and (b) identifying which ROs
are currently provided on the planning area.

3. Determining where and how different ROs should be provided in integration
with other planning area outputs (e.g., wildlife).

4. Allocating and managing lands and waters consistent with RO decisions in
activity three.

This planning system is not logically different from many other planning systems.

It deals with the integration of supply and demand information to arrive at resource 
allocations and specifies a consistent set of guidelines for management. Its contri­

butions are that it: (]) requires supply and demand analyses to focus on the same 
products, recreation opportunities; (2) enables delineation on maps of areas pro­
viding different opportunities; (3) provides guidelines for management so that 
actions can be judged for consistency with opportunities to be provided; and (4) 

recognizes the multidimensional nature of recreation opportunities. The system, 
while being refined based on what we are learning during its application, has gone 
through testing in many different environments and has proven applicable under 
a wide range of conditions. It appears to be suitable for forest, grassland, and 
desert landscapes and fits all topographic and land ownership conditions. 

Since the purposes of planning are to define goals and select means of attaining 

goals, a major activity of ROS planning must be analysis on the demand side of 
the planning equation. There are many techniques available for this analysis (King 
and Davis 1980), but the key to any of them is defining recreation products in ROS 
terms. Therefore, rather than continuing to define the products of recreation 
management as activities (e.g., hunting, swimming, etc.), we need to define them 
as recreation opportunities, fully recognizing their activity, setting, and experience 
components. This enables the integration of demand information with supply 
information that is similarly articulated. 

The supply analysis portions of the process are the most developed and enable 
the integration of ROS planning with other resource planning activities (Brown 
1979). Identification of three characteristics of supply are of primary concern: type 

of opportunity, amount of opportunity, and quality of opportunity. 
To identify type of opportunity, standards have been developed that specify 

acceptable conditions for an area's remoteness from sights and sounds of man, 
man caused modifications of the resource, size of area, human use and social 
situation, and managerial inputs. The output of this phase of supply analysis is 
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delineation on maps of areas that supply different types of opportunity along the 
spectrum. In essence, we identify areas having different recreational habitats as 

defined by physical, social, and managerial dimensions. 
Once type of opportunity (ROS area) is identified, we have an area for which 

we can estimate amount of opportunity and evaluate the quality of opportunity. 
In estimating amount, we develop information based upon landscape features, 
such as vegetation, soils, topography, and water type and location, that enable 

characterization of capability areas within the ROS areas. Information on facility 
capacity is brought into the calculus, and estimates are made of the amount of 
recreation that can be supplied by capability area within ROS areas. Individual 

capability area amounts are then aggregated to determine ROS area amounts. For 

specific activities such as hunting, additional information, such as species and 
population information, would be input to arrive at amount. 

Evaluating the quality of the recreation opportunity requires some additional 
information. Area attributes, such as diversity of landscapes and diversity of 
recreation opportunities, are important. Examining these kinds of attributes enables 

determination of the quality of opportunity within a type so that two areas of the 

same type can be compared. 

The information in Table 1 is illustrative of the kind of tabular information 
produced during ROS supply analysis. This same information can be placed on 
maps so that one can see the spatial distribution of recreation opportunities and 
their characteristics. 

In this particular instance, we have a 4,000-hectare (9,884-acre) area that con­

tains three ROS zones: 800 hectares (1,977 acres) of rural opportunity, 1,600 
hectares (3,954 acres) of roaded natural opportunity, and 1,600 hectares of semi­
primitive non-motorized opportunity. Approximately 7,400 persons can be served 

at one time in the total area, and the quality of opportunity varies from moderate, 
in the rural and roaded natural zones, to high, in the semi-primitive non-motorized 
zone. 

This brings us to the major focus of ROS planning, integration of recreation with 
other functional areas of resource management. In bringing recreation demand and 
supply information together to make land allocations, we need to consider how 
recreation affects other resource outputs and how management for other outputs 

affects recreation. This is possible in the ROS system because the land areas 
providing different recreation opportunities are delineated based upon specific 
standards for relevant conditions, as noted previously. Because these standards 
indicate acceptable conditions, the effect of any change in management, for any 

Table I. Recreation opportunity type, amount, and quality of a 4,000 hectare tract of land. 

ROS class 

Rural 

Roaded natural 

Semi-primitive non-motorized 

Total 

Area 
(hectares) 

800 

1,600 

l,600 

4,000 

Recreation Opportunity Spectrum 

Amount 
(paot) 

4,000 

3,200 

160 

7,360 

Quality 

Moderate 

Moderate 

High 
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output, on these conditions can be compared to the standards. We can evaluate 
the effects of recreation, wildlife, timber, or any other kind of management. 
Alternatively, we can determine what effect maintaining specific conditions for 
recreation will have on other resource outputs that might require changing the 

conditions. 
For example, we might consider a proposal to harvest timber in the area identified 

in Table 1 that presently provides semi-primitive non-motorized forms of recrea­
tion. Harvesting the timber will require both building a road and manipulating the 
forest. Two criteria used in specifying the type of recreation opportunity are 
remoteness from the sights and sounds of man and human caused modifications 

of the resource, both of which would be affected by the harvesting activity. 
Therefore, if the road and harvesting sufficiently change the area's character, the 
recreation opportunity provided will be changed. In our example from Table 1, 
one harvesting proposal has the effect of reducing the semi-primitive non-motor­
ized opportunity from 1,600 hectares (3,954 acres) to 1,200 hectares (2,965 acres), 
with a simultaneous increase in roaded natural opportunity of 400 hectares (988 
acres). Due to the nature of the change, persons-at-one-time capacity for the entire 
area increased by about 800 persons. Also, the quality of the remaining semi­
primitive opportunity declines to moderate while the quality of the roaded natural 
opportunity becomes high. 

Such trade-offs as these are important to consider in resource planning, and the 
ROS planning system makes them possible. Although it is not possible to provide 

common units of measurement for tradeoffs of this sort (e.g., a timber allocation 
would be measured in terms of money and volume of fiber; recreation would be 
measured in hectares in ROS classes and number of people served), even non­
common unit trade-offs give decision makers a much better notion of the kinds of 
gains and losses associated with alternative allocation decisions. 

After appropriate land allocations are determined, it is necessary to manage the 
resource to insure desired production. The ROS planning system aids this activity 
because of the standards that are used to define recreation opportunities. These 
standards become parameters for management objectives that are articulated in 
ROS terms. As such, they provide guidance for recreation and other resource 
management and project planning because acceptable management actions and 
setting conditions are prescribed by the standards used to define recreation oppor­
tunity classes and to delineate each planned recreation opportunity. Once an ROS 
allocation is selected, management action and project plans are a natural outcome 
of allocation decisions. 

ROS and Wildlife-Oriented Recreation 

The ROS planning system gives us another tool for considering wildlife oriented 
recreation such as hunting, fishing, and birding. It enables specification of the 
kinds of recreation opportunities in which recreational use of wildlife takes place 
and provides a means for characterizing demands for recreational use of wildlife. 

What it suggests on the demand side of the planning equation is a characterization 
of the activity, setting, and experience demands of wildlife users. On the supply 
side it suggests a characterization of what we can provide in the way of activity, 
setting, and experience opportunities. 
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To illustrate these points, we can refer to research undertaken in the Steens 

Mountain area of southeastern Oregon. This research focused on the relationship 
between deer hunter preferences for settings and experiences and the recreation 

opportunities provided at Steens Mountain. 

The Steens Mountain Recreation Area is managed by the USDI Bureau of Land 

Management and covers approximately 960 square kilometers (370 square miles) 
of a very sparsely populated landscape. The nearest community (of 4,000 persons) 
is about 95 kilometers (59 miles) away. The mountain itself is a fault block char­
acterized by slowly rising terrain on its western slope and an abrupt escarpment 

on its eastern slope. Its western slope is cut by several large U-shaped valleys that 

are remnants of former glaciation. The mountain rises about 1,500 meters (4,900 
feet) above the surrounding desert. 

With its spectacular scenery, good fishing in streams and lakes, and abundant 
game and nongame wildlife, Steens Mountain has become a popular recreation 

area. Major recreational activities are fishing, hiking, camping, off-road vehicle 

use, and hunting. 

Most of the hunting use of Steens Mountain occurs away from its loop access 
road in zones delineated as providing semi-primitive motorized opportunity. A few 
hunters hunt along the main loop road and in areas where motorized vehicles are 

excluded. For most Steens Mountain hunters the experience can be described as 
one where the environment is essentially natural, where the sights and sounds of 

man are not pressing users, where there is some opportunity for solitude, but 
where there are other hunters around, and where the presence of management is 

infrequent. 
In reviewing the specific experience preferences of these hunters, we find that 

harvesting an animal is important for many of them, though certainly not for all. 

Additionally, experiencing nostalgia of previous hunts, exercise, learning and 
relating to nature, being with people in one's hunting group, and being a well­
equipped hunter are powerful motivators for many hunters. Among 24 different 
experiences, only three, escaping family, meeting/observing new people, and risk 
taking were not important positive experiences desired from deer hunting at Steens 
Mountain (Lee 1982). 

This kind of information about the places where people hunt and some of their 
desires for hunting experiences tells us many things we might consider as we 
manage resources and manipulate the supply of recreation opportunities. In the 
case of Steens Mountain, for instance, we need to be concerned about providing 
opportunities away from main roads and in essentially natural environments. We 

also need to be concerned with not eliminating opportunities for people to gain 
exercise, learn about and commune with nature, and have interaction within their 
group. On the other hand, we might avoid providing opportunities for people to 
meet other hunters and to experience environmentally oriented risks. In general, 
we might conclude that the desired hunting experiences at Steens Mountain fit into 
the semi-primitive motorized and non-motorized categories based upon the stan­

dards that define acceptable conditions for these two classes of opportunity. Also, 
we can use this information to specify even more definitely the character of the 
opportunities desired and define appropriate subclasses within the six general 
classes of recreation opportunity. 

Knowing that these hunting opportunities are desired, the manager can see if he 
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can provide them on his area. Using ROS standards, he can identify the type, 

amount, and quality of opportunities provided at Steens Mountain and make 

recommendations to add more of the desired opportunities if necessary. Using the 

general framework for ROS planning, managers could look within these general 
opportunities to delineate more specific or sub-opportunities. This would require 

their specifying appropriate standards for the additional criteria used in subdividing 

the general classes of opportunity. With these additional standards, subclasses 

could be mapped and amount and quality of opportunity estimated. 

Information about ROS zones in the Steens Mountain area could be used to 
direct hunters to areas providing desired opportunities. As has been mentioned 

elsewhere (Brown and Haas 1980), information about recreation opportunities can 
help users match their preferences with what is actually provided. Finally, because 

some wildlife management activities in the Steens Mountain area might require 

manipulating habitat or affecting populations, wildlife management might affect 

the type, amount, or quality of recreation opportunities. These effects can be 

judged because recreation opportunities have been determined for the area based 
on standards specifying specific requirements for each recreation opportunity. 

This illustration from Steens Mountain is confined to deer hunting. But infor­

mation about species preferences, preferences for other recreation activities, pref­

erences for specific attributes of the setting in which hunting takes place, and 

location of activity also could be useful to managers dealing with wildlife-oriented 

recreation. The ROS planning framework enables the use of these kinds of infor­

mation about user desires and behaviors in determining the types of opportunity 
to provide and in providing guidance for management. 

Conclusion 

The ROS planning system is a product of managers and researchers working 

together to develop a better tool for land management planning. The primary 

research input to it came from studies of users of recreation sites and areas. The 

ROS planning system has been shown to be applicable to a wide variety of situa­

tions and environments. It is still under development as we learn more about 
natural resources and human behavior, and its basic framework is being extended 
into related areas such as wilderness and wildlife management. For wildlife man­

agement and wildlife-oriented recreation, it enables identification of the kinds of 
recreation opportunities in which the specific activities fit, it enables determination 
of the effects of management activities on recreation and of recreation on other 
resource outputs, and it aids in helping match people and their preferences to the 
opportunities that actually can be offered. 
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