
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Canada, and has collaborated with the Manomet Bird Observatory, Mas­

sachusetts, in organizing an international volunteer survey network to investigate 

shorebird distribution throughout eastern North America and to extend our 

knowledge in the Caribbean, Central America and South America. The picture 

emerging is that many individual species may depend on relatively few areas 

which are critical for supplying the energetic and nutritional needs of the birds 

during migration, and that the migration routes and resources vary considerably 

between the various species. In this paper, we review briefly some of the prelimi­

nary results that are being obtained, using both common and less numerous 

species as illustrations. 

M�terials and Methods 

The Maritimes Shorebird Survey and International Shorebird Survey schemes 

involve a network of volunteer participants extending principally throughout the 

Maritime Provinces of Canada and the eastern seaboard of the United States, with 

additional observers in the Caribbean, Central America, South America, and inte­

rior areas of Canada and the United States (Figure I). The Canadian Wildlife 

Service organizes counts in Canada and the Manomet Bird Observatory organizes 

those in the remaining regions. Participants are asked to adopt a clearly delimited 

study area in which shorebirds are regularly counted in a consistent manner during 

the period of autumn migration and into the wintering period where appropriate. 

Surveys in Canada occur once every two weeks, while those in remaining areas 

are carried out three times per month. Censuses are carried out either (a) near high 

tide to count flocks of roosting shorebirds, or (b) when shorebirds are concen­

trated on feeding areas at intermediate tidal levels. Weather, tidal data and other 
conditions affecting counts are also recorded. Direct counts are made wherever 

possible, though estimates are necessary for large numbers. Instructions and data 

forms are provided by the Canadian Wildlife Service and Manomet Bird Obser­

vatory. 
Distributional data are presented using results from the 1976 survey season, 

involving 25 primary sites and 30 secondary sites in eastern Canada and a selec­

tion of 41 sites from the eastern and interior U.S., Caribbean, Central and South 

America (Morrison 1978a, Leddy and Harrington 1978) (Figure I). Shorebird dis­

tribution is illustrated using the maximum count obtained for the species at each 
site during the season (Table 1). Clearly, not all sites of importance for shorebirds 

were covered during the 1976 season, and a fuller, more detailed picture will 

emerge when analysis of all years of the surveys (1974-1978) has been completed. 

However, representative sites in many regions were surveyed and the results 

indicate the relative distribution of different species and indicate the heavy re­

liance placed on favoured areas. 
Aerial surveys in James Bay and Hudson Bay were carried out on 27-28 July 

1976 in a single engine de Havilland DHC-2 Beaver aircraft equipped with floats, 

flying at an altitude of approximately 100-120 feet (30-36 meters) above ground 

level and an airspeed of approximately 100 miles per hour (160 kilometers per 

hour). Surveys were timed to coincide with high tide over as much of the coastline 

as possible to count roosting flocks. 
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Figure 1. Distribution of survey sites at which shorebirds were counted during Maritimes 

Shorebird Survey and International Shorebird Survey operations in 1976. Number of sites 

surveyed in each is indicated (see also Table 1), and areas in which aerial surveys were 

carried out in James Bay and Hudson Bay in July 1976 are also shown. See "materials and 

methods" section of text for further details. 



Table l. Counts of shorebirds obtained during aerial surveys in James Bay and Hudson 

Bay and during Maritimes Shorebird Survey and International Shorebird Survey operations 

in 1976. See Methods section of text for details and Figure 1 for distribution of survey sites. 

Number 
of sites Semipalmated Red 

Survey surveyed sandpiper knot 

Aerial Surveys: Ontario coastline 

James Bay: south 7,477 4,247 

central 3,218 345 

north 1,973 1,518 

Hudson Bay: east 3,393 449 

west 808 779 

16,873 7,338 

Maritimes Shorebird Survey 

Gulf of St. Lawrence 5,7• 591 5 

Nova Scotia Atlantic coast 12,14 8,590 195 

Bay of Fundy 8,9 317,405 305 

International Shorebird Survey 

New England IO 38,072 3,989 

Mid-Atlantic 8 16,429 2,976 

South 4 273 27 

Florida: Atlantic coast 3 80 70 

Gulf coast 3 1 9 

Bermuda 1 117 

Interior U.S. 6 15,627b 17 

Central America, South America 
Caribbean islands 6 5,562 47 

•No. primary sites, no. secondary sites 

hTotal includes 15,410 at Cheyenne Bottoms, Kansas; 217 at remaining sites 

Results 

Distribution and Migration of the Semipalmated Sandpiper 
(Calidris pusilla) 

Hudsonian 
godwit 

1,111 

332 

618 

103 

1,482 

3,646 

13 

37 

54 

60 

33 

0 

0 

0 

0 

3 

2 

The semipalmated sandpiper appears to be the most numerous shorebird in 

eastern North America. During autumn migration, by far the highest concentra­

tions occur in the upper Bay of Fundy, where counts may exceed those in other 

localities often by as much as tenfold (Table 1). The most important single site 

appears to be Mary's Point, New Brunswick. The peak count of semipalmated 

sandpipers at this site in 1976 was 125,000, though in 1977 a peak of 350,000 was 
recorded (Morrison 1978b) and in 1975 observers estimated that the peak survey 

count of 200,000 birds was exceeded by 4-5 times over one tidal cycle at the end 

of July (Morrison 1976b). Farther south on the Atlantic seaboard, the birds con­

centrated in New England (Massachusetts, Rhode Island, Connecticut) and the 

mid-Atlantic (New York, New Jersey, Maryland, Virginia) states (Table 1) (Leddy 

and Harrington 1978). 
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Banding and measurement studies (Harrington and Morrison 1979) have re­
cently led to a considerable increase in our understanding of the migrations of 
populations of semipalmated sandpipers from different parts of the breeding 
range. The species varies in size across its extensive breeding range, with the 
largest birds in the eastern arctic-northern Quebec and Baffin Island-and the 
smallest birds in western areas in Alaska. Measurement studies using data from 
museum specimens and live birds trapped during banding operations show con­
siderable differences in routes used by these sections of the population during 
spring and autumn migration. In spring; birds from the western and central parts 
of the breeding range migrate northwarcts through the interior of the U.S. and 
Canada, whereas birds from the eastern• Arctic follow a route up the Atlantic 
coast. In autumn, the westernmost breeders pass southwards again through the 
interior, and eastern birds use the Atlantic route, though the majority of the latter 
appear to stay somewhat to the north and east of their spring route. Many birds 
from the central breeding areas do not retrace their spring route through the 
interior but migrate eastward to the Atlantic coast (Harrington and Morrison 
1979). 

Banding results confirm that populations of semipalmated sandpipers using east 
coast estuaries are drawn from a wide section of the breeding range and that the 
estuaries serve as critical stopover areas where birds build up large fat reserves 
before a trans-ocean flight to South America or the Caribbean (Morrison 1977a). 
Color-marking studies carried out by the Canadian Wildlife Service have demon­
strated that semipalmated sandpipers passing through major staging areas in 
James Bay disperse widely along the eastern seaboard, including the important 
areas in the upper Bay of Fundy (Morrison 1977b, 1978c,d). Other color-marking 
work has indicated that birds leaving the Magdalen Islands, Gulf of St. Lawrence, 
Quebec, and the Maritime Provinces take an oversea route to South America 
(McNeil and Burton 1973, 1977). This conclusion was supported by studies of fat 
deposition, which showed that semipalmated sandpipers (and other species) ac­
cumulated large enough fat reserves to fly nonstop from the Maritime Provinces to 
South America (McNeil and Cadieux 1972). 

Distribution and Migration of the Red Knot (Calidris canutus) 

The red knot is a species for which concern should be expressed. Its numbers 
were reduced drastically in the days of market hunting (e.g. Bent 1927), though 
considerable recovery has taken place since then. It is a long-distance migrant, 
generally occurring in large numbers in relatively few areas, with fairly specialized 
food requirements, and is sensitive to disturbance. Counts have suggested that the 
North American subspecies may number only a few tens of thousands, in contrast 
to the European wintering population which has recently been estimated in the 
range 400-600,000 (Prater 1976). 

Aerial surveys have indicated that James Bay is a staging area of major impor­
tance for the red knot. In July 1976, over 7,300 red knot were recorded during an 
aerial survey of the Ontario coast of James and Hudson bays (Table 1). Up to 
5,000 and 2,500 birds have been observed during peak migration periods at Long­
ridge Point and North Point, respectively, on the southwest coast of James Bay. 
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These concentrations are generally much larger than those observed during counts 

on the east coast. The sum of the maximum counts observed during Mari times and 

International Shorebird Survey operations in 1976 was 7,641, with highest re­

corded concentrations in southeastern Massachusetts (Monomoy Island, 2,500; 

Scituate, 900) and New Jersey (Great Egg Harbour, 1,400; Tuckerton, 800) (Table 

1). Those few sites in Massachusetts and New Jersey thus accounted for 91 

percent (55 percent and 36 percent respectively) of the red knot recorded on the 

survey schemes in 1976. 

From the eastern seaboard, the autumn migration route appears to pass through 

the Guianas, where many make landfall after an apparent nonstop flight across the 

Atlantic ocean (Spaans 1978, Morrison and Spaans 1979). Few large concentra­

tions of red knot have been reported on the north coast of South America. In 

September 1978, however, approximately 900 red knot were observed in the vicin­

ity of Krofajapasi, Surinam, including 3 birds color-marked only 23 days previ­

ously in James Bay (Morrison and Spaans 1979). 

Most red knot appear to move on to wintering grounds in the southern parts of 

South America (Argentina, Tierra de! Fu ego), where reports of up to 5 ,000 have 

recently been obtained (Devillers and Terschuren 1976). 

Distribution and Migration of the Hudsonian Godwit 
(Limosa haemastica) 

As recently as the 1940s and later, many ornithologists considered the Hudso­

nian godwit to be on the verge of extinction, owing to the very small numbers that 

were recorded anywhere in eastern North America. However, Hope and Shortt 

(1944) saw over 1,000 on the west coast of James Bay in July 1942, and Hagar 

(1966) reported that 3-4,000 could be seen during the course of an afternoon at 

peak migration periods on the southwest coast of James Bay. Hagar (1966) has 

admirably reviewed the evidence indicating that the Hudsonian godwit makes a 
direct, nonstop flight from staging grounds on the west coast of James Bay to 

South America, a distance of at least 2,800 miles (4,500 kilometers). This feat 
accounts for their scarcity along the eastern seaboard of North America and 

eclipses the rather better known example of the golden plover (Pluvialis dominica). 

Aerial surveys by the Canadian Wildlife Service in James Bay and records from 
the shorebird survey schemes have confirmed the above distributional pattern and 

migration hypothesis. In July 1976, 3,646 Hudsonian godwits were recorded dur­
ing an aerial survey of the Ontario coast of James Bay and Hudson Bay (Table 1). 

Up to 1,500 godwits have been recorded at North Point, and in early September 

1974 an estimated 10,000 were present at locations north of the Albany River 

(unpublished data). In contrast, the maximum number observed at any east coast 

locality on the shorebird surveys in 1976 was 52, and the maximum counts from all 
sites totalled only 202 (Table 1). Dates of sightings of many of the observations on 
the east coast indicate that these may involve subadult birds or early migrants; few 

adult birds appear to interrupt their migration or land at intermediate areas. These 

results underline the outstanding international importance of the James Bay coast 

as an area in which the Hudsonian godwit accumulates the large fat reserves 
required to enable it to undertake the long, nonstop flight to South America. 
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Discussion 

Studies of long-distance shorebird migrants have shown that many gain 50-100 
percent of their pre-migration weight in fat reserves, and that such reserves would 
enable a number of species to fly nonstop from eastern Canadian estuaries to 
South America (e.g. McNeil and Cadieux 1972, Morrison 1975, 1977c). Even 
though staging areas may be used by large numbers of birds for a period of only a 
few weeks each year, they are nevertheless of critical importance to the survival 
of those populations. 

Food resources, consisting principally of intertidal invertebrates, and suitable 
roosting areas in close proximity appear to be the two most important factors 
influencing shorebird distribution. Shorebird surveys and related food studies 
carried out by the Canadian Wildlife Service in James Bay (within the framework 
of a wider integrated ecological study of the coastline-for a general description 
see Glooschenko and Martini 1978) have indicated that shorebirds concentrate in 
areas of high invertebrate densities (unpublished results). Although such areas 
include perhaps only 20 percent of the James Bay coastline, the presence of long, 
undisturbed stretches of habitat contribute to making the area particularly attrac­
tive to birds, and the open nature of the shore indicates that any major develop­
ment would probably affect long sections of the coast. The high shorebird concen­
trations occurring in the upper Bay of Fundy are also related to the availability of 
extensive mudflats containing very high densities of invertebrate prey (Hicklin 
and Smith 1977). Studies of shorebird feeding· ecology and habitat utilization are 
being undertaken in James Bay and the Maritime Provinces by the Canadian 
Wildlife Service and in Massachusetts by the Manomet Bird Observatory. The 
availability of suitable roosting areas is also important in determining shorebird 
distribution (Furness 1973a,b, Elliot 1977). For instance, the northwest arm of the 
upper Bay of Fundy consistently supports considerably more shorebirds than the 
southeast arm, despite the fact that the latter has a much larger area (3-4 times) of 
intertidal mudflat and a longer (30 percent) coastline (Morrison 1976a, 1977a). 
Although geographical considerations and food resources no doubt influence this 
distribution (Morrison 1976a), the greater availability of good roosting sites adja­
cent to feeding areas in the northwest arm at locations such as Mary's Point, New 
Brunswick, may also be of underlying importance. 

Any major environmental changes resulting either in direct displacement or 
disturbance of birds at feeding or roosting areas or in a deterioration in the produc­
tivity of the food resources on which the birds depend, could have adverse effects 
on shorebird populations far greater than might be inferred from the small num­
bers of birds present at the sites during most months of the year. 

Knowledge of the distribution of a species on an international scale is essential 
in assessing the significance of a given area in the yearly cycle of the bird. The 
shorebird survey schemes are beginning to provide a coordinated, overall picture 
of shorebird migration in eastern North America and are proving of great value in 
identifying areas of major importance for different species. This approach has 
been equally fruitful in Europe (Morrison 1977c). The survey results are also 
showing that the migration strategies and routes used by various species are in 
many cases rather different (rom one another and that management requirements 
will also therefore be distinct for different species. Data are being obtained for 
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some 35 species of shorebirds, including both long-distance migrants (such as 
those described above) and nongregarious, relatively scarce species such as the 
piping plover (Charadrius melodus) for which conservation concerns have been 
expressed. 

Although data analysis is far from complete, survey results indicate that there is 

only a limited number of sites of major international importance for shorebirds in 

eastern North America. The majority of such sites occur in coastal areas. Inland 
locations which were surveyed in 1976 generally held much lower concentrations 

of shorebirds, with the notable exception of Cheyenne Bottoms, Kansas. 
Shorebirds using inland routes apparently gravitate to relatively few oases of 
habitat characterized by abundant food supplies and resting areas. Sites on the 
Great Lakes do not appear to play a major role in autumn shorebird migration. 
Some areas along the St. Lawrence estuary, however, support large numbers of 

· shorebirds.
Whereas our understanding of shorebird migration in North America is increas­

ing rapidly, less is known about areas on the wintering grounds in South America,

where many shorebirds spend the greater part of the year. We are attempting to
extend the survey network in South America, and to encourage individuals,
groups and governments to undertake or support work which will identify impor­
tant shorebird areas on that continent. It is desirable also that initiatives should be
undertaken by the Canadian and U.S. governments to encourage South American
governments to adopt protective legislation for shorebirds where it may be
needed.

Effective conservation or management of shorebirds clearly depends ultimately 

on protection of both the birds and their habitats throughout their range. It would 
appear essential that regional assessment of proposed developments should be 
coordinated on a much wider scale than is presently the case. With development 
of coastal areas proceeding for a variety of purposes over a wide geographical 
range, it would be folly to allow widespread creeping erosion of shorebird habitats 
to lead to a situation where a few remaining important areas were threatened 
simultaneously with no alternatives left for the birds to use. The identification of 
multiple threats to coastal habitats and the protection of internationally important 
areas through public or private organizations are goals to which we must aspire. 
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Introduction 

Some major problems and complications emerge during analysis of the state of 
knowledge of the Porcupine Caribou. Perhaps foremost, is the fact that the herd is 
truly international, with continuous ranges in Alaska, the Yukon and the North­
west Territories. Its international status complicates research and management. 
Another complication is that of the various Native claims now being made on the 
lands ranged by the animals in Canada, or claims which have been finally or partly 
settled in Alaska. Perhaps the greatest complication, in the short term, was the 
discovery of gas and oil at Prudhoe Bay and the intensive search for more 
throughout most range of the herd. The development of oil wells, haul roads, 
pipelines, airstrips and activities associated with exploration have presented 
ecological problems perhaps unprecedented in northern North America. They 
have stimulated environmental action at all levels of government, and in the public 
sector. The Porcupine Caribou Herd and its range have been at the center of the 
activity. 

A separate problem has been the construction of the Dempster Highway from 
Dawson City in the Yukon to Fort McPherson on the Peel River, joining the 
Mackenzie Highway and bisecting the primary winter range of the Porcupine 
Caribou Herd. The Oempster Highway is a paradox among recent environmental 
crises in the North. On the one hand the Canadian government required oil com­
panies and others to be subject to stringent ecological enquiries and regulations; 
on the other hand it proceeded to build a road with perhaps far greater long term 
potential for environmental damage than anything developed by industry, and 
with no preliminary environmental studies. 

It is unfortu.nate that the enormous burst of ecological investigations during the 
first half of the 1970s came so rapidly and from so many sources. Many of the 
resulting reports tend to be long on description and short on creative research and 
interpretation. Some of the more expensive work is also redundant. Thus, several 
agencies followed the annual movements of the Porcupine Caribou simultaneously 
in some of the years 1971-78. From 1971 to 1975 particularly, the movements and 
distribution of the animals were recorded in excruciating detail. The information 
would be much more valuable if it had been spread over a longer period of time or 
if a wider range of research had been undertaken. In retrospect, it seems apparent 
that research on the Porcupine Herd would have benefited greatly, and our 
knowledge of the herd would have been further advanced, if the activities had 
been coordinated through some type of international committee. The ad hoc Por-
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cupine Caribou Committee, established for over a year, and having representation 
from Canadian and United States agencies with management responsibilities for 

the herd and its rangelands, now serves in a research advisory and coordinating 
capacity. It presents a useful model for the permanent establishment of an interna­

tional committee to coordinate and guide future research. 

History of the Porcupine Caribou Herd 

Some sections of the northern Yukon and adjacent Alaska, including much of 
the current range of the Porcupine Caribou Herd (Figure 1), were not glaciated 
during the Pleistocene. MacNeish (1963) thought that man and caribou both were 

present in the Yukon at least 4,000 years ago. Subsequent discoveries in the Old 
Crow basin may take human occupation of the area back at least 34,000 years, and 
caribou remains are even older (Irving 1968, Irving and Harington 1973, Harington 
et al. 1975, Harington 1977 and 1978, Morlan 1977). While interpretation of the 

artifacts ascribed to human occupancy remains in question among an­

thropologists, caribou remains are among the most common of mammals from 
Yukon Pleistocene deposits, some going back at least 54,000 years ago (1978). 

In contrast, historic knowledge of the animals extends only about 150 years to 
the Franklin expedition of 1825-27, when a few animals were killed for food 
(Franklin 1828). The systematic collection of scientific data on the Porcupine 
Caribou is even more recent. While biological collections and excursions onto 

their range were made earlier, we date the first attempt at informal but systematic 
international collaboration from 1952 (Munro 1953). That particular program was 
aimed primarily at enumerating the herd and was short-lived, but it did stimulate 
continued, if sporadic, research and inventory programs in both Alaska and 
Canada. 

The species, Rangifer tarandus, has been the subject of numerous intensive 

research efforts, and innumerable individual studies, particularly since 1948. The 
Porcupine Caribou Herd has, however, been almost the last of the major herds to 
come under intense and systematic scrutiny by wildlife biologists. 

The Caribou Range 

General knowledge of the component parts of the range of the Porcupine 

Caribou Herd is available. The area of the range is known (i.e. Roseneau and 
Curatolo 1976) and there have been some detailed studies of geology and soils 
(Hettinger and Janz 1974, Reid and Calder 1977). The topography has been 
mapped and described, initially perhaps for air navigation, but also to the benefit 
of the wildlife investigator (i.e. Reynolds 1976, Surrendi and Debock 1976). The 
climate is known, but primarily from stations peripheral to the caribou range 

where the animals are found for only short periods (Brown et al. 1975, Reid and 
Calder 1977, Oswald and Senyk 1977). It must be inferred that some aspects of 
climate, for example snowfall, temperature and wind, would be locally influenced 
in many places by highly varied topography. There is a need for more detailed 
information of snow; its pattern of accumulation, density, hardness and seasonal 
meltoff. 

The flora (Hulten 1968 and 1973, Rowe 1972, Oswald and Senyk 1977) and fauna 

(Preble 1908, Hanson 1972, Watson et al. 1973, Youngman 1975, Reynolds 1976) of 
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the range have been described by experts working in both Canada and the United 

States. Some aspects of those components, however, hold particular relevance to 

caribou, especially food supplies and predators, and have not been adequately 

studied for management purposes. No comprehensive mapping of the vegetation 

types of the Porcupine Herd range has been done except locally on portions of the 

range in Alaska (i.e. LaPerriere 1976, Nodler et al. 1978). Additional studies of 

range vegetation have been initiated in Alaska and the Yukon. There is a need for 

detailed vegetation maps of the entire range, and assessment of the relative values 

of vegetation types for caribou as a basis for making land use decisions. 

Food Habits and Range Studies 

The general feeding behaviour of caribou has been described (i.e. Courtright 

1959, Pruitt 1960, Kelsall 1968, Skoog 1968). This includes the annual chronology 

of food preferences, analyses of diet, and several studies of various quantitiative 

aspects of feeding (Klein 1970a and 1970b, White et al. 1975, Thing 1977). Most 

studies have not been conducted on the Porcupine Caribou specificially, and it 

would be of interest to know in greater detail the pattern of seasonal forage 

selection pursued by those animals. 

Recent work in both Alaska and Scandinavia has shed more light on the ques­

tion of the ability of caribou to feed selectively for forage of high quality (Skogland 

1975, Klein and White 1978, Roby 1978). Movements on the summer range appear 

to be correlated with phenological progression of growth of forage plants and its 

relationship to forage quality. That, however, is complicated by the effects of 

insect harassment, and by movements to and from insect relief areas, which 

determine time available for feeding. White et al. (1975) have pointed to the 

importance to caribou of maximizing biomass intake, in lieu of selectively feeding 

for quality, when insect disturbance greatly limits available daily feeding time. 

The summer dietary regime, and factors which influence it, are obviously of 

primary importance in determining growth of young and condition of the animals 

going into winter, and ultimately calf survival and herd productivity. Additional 

information is needed on the bioenergetic relationships of caribou to their food 

supply on a year round basis. 

Radioactive fallout and pollution of caribou food supplies, and secondarily the 

appearance of radionucleides in caribou-dependent Native peoples and wolves 
have had particular study in Alaska, and have been monitored to some degree in 

Canada-but not specifically in relation to the Porcupine Caribou Herd (Hanson 

and Palmer 1964, Palmer et al. 1965, Hanson 1967, U.S. Public Health Service 

1968). It has been shown that with institution of below-ground nuclear testing the 

radioactive burden of caribou foods (mostly in the form of caesium-137) has de­

clined continuously. While both caribou and the people and wolves who eat them 

still carry large radioactive burdens, they now tend to be approximately 20 percent 

of the permissible load under international standards. The constant relationship 

between the radioactivity levels of lichens, caribou and wolves does, however, 

provide a basis for estimates of feeding rates of caribou and of wolf predation on 

caribou (Holleman 1976). 

The effects of other pollutants, particulary sulphur dioxide, on lichens have had 

attention as well (i.e. Skorepa and Vitt 1976). Experience from the Soviet Union 
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(Aralova 1975) and other areas raises concern over the possible impact on lichen 

ranges of large scale petroleum processing facilities which may be necessary in 

association with exploitation of petroleum reserves. Luick et al. 1976 have 

examined the effects of ingested crude oils on reindeer. Much detailed work 

remains to be done in the general field of caribou food and polluting substances. 
There have been many quantitative studies of caribou and reindeer ranges (i.e. 

Courtright 1959, Scotter 1964, Kelsall 1968, Skoog 1968, Klein 1968, Davis et al. 

1978). Again, however, specific studies of the Porcupine Herd ranges are only 

now being developed. The effects of fire on forested caribou ranges have been 

hotly debated (Scotter 1964, Bergerud 1974, Miller 1976), but present concepts 

tend to view the northern boreal forests as a fire-dependent ecosystem in which 

caribou evolved (Kelsall et al. 1977). Fire may be essential for recycling of nut­

rients and continued productivity in northern forests, but it can result in massive 

short term losses of caribou forage. Long term study of recovery following fire of 

differing vegetation types, under differing burn characteristics and site conditions, 

is required as a basis for future decisions on fire management policy. Viereck 

(1973), among others, has made some relevant contributions in Alaska. 

Migration and Movements 

At the time of writing, a bibliography being constructed by Kelsall contains over 

210 citations pertaining to migration, movements and seasonal distribution of the 

Porcupine Caribou Herd. Foothills Pipe Lines (Yukon) Ltd. (1978a and 1978b) 

have provided the most recent and comprehensive summary of movements in 

relation to winter range use and spring migration spanning 1971 to 1978. Some 

other major summary documents are those of Calef 1974, Doll et al. 1974, and 

Roseneau and Curatolo 1976. A bit of serendipity arising from recent studies was 

the detailed examination of the remains of many fences and corrals used in the 
past by Indians to capture or aid in the killing of caribou. The general distribution 

and alignment of the fences strongly suggests a caribou distribution and movement 

pattern similar to that prevailing today (Warbelow et al. 1975). 

As in virtually all caribou populations that have been studied over a period of 

time, some annual variation in routes of migration and in the precise locations of 

calving, summer and winter ranges have been noted. As with other caribou, 

calving grounds of the Porcupine Herd have been the most constant distributional 

factor. In addition to geographic variation, there also tends to be variation in the 

timing of major annual movements, and that too conforms to what is known of 

other caribou populations. Climatic factors in particular, such as early winter 

snow, or deep long-lasting snow in spring, may hasten or inhibit movements. For 

example, during the current winter (1978-79) huge segments of the herd have 

remained in Alaska and further north in Canada than is the usual pattern (J. 

Russell, personal communication). That is apparently associated with early arrival 

and accumulation of winter snows. 

Herd Dynamics 

Skoog (1968) and LeResche (1975a and 1975b) summarized, or referred to, most 

of the early studies which provided quantitative data on the dynamics of the 

Porcupine Caribou Herd. The most complete and recent source documents are 
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"An aerial photo-estimate of the 1977 Porcupine Caribou Herd population" by 

Bente and Rosent:au (1978), and a report on the sex and age composition of the 

Porcupine Caribou Herd by Davis (1978). 

LeResche, and Bente and Roseneau provide data on two censuses of the Por­

cupine Caribou Herd made by an aerial photo, direct-count-extrapolation tech­

nique in 1972 and 1977. Those counts provide data not only on herd size, which 

was remarkably close to 105,000 animals on both occasions, but also on age and 

sex composition. Davis (1978) pointed out that the number of adult females in the 

herd was substantially reduced, according to the data, at the time of the last 
census-a matter of considerable concern. 

The air photo technique for census appears to be the best method available at 
present, but its shortcomings are immediately recognized when one considers that 

Bente and Roseneau (1978) put confidence limits of ±28,000 animals on their 

population estimate of 105,000. Confidence limits of that magnitude are in­

adequate for year to year management of the herd. Even with annual censuses, it 
could take years before major changes in population numbers were apparent with 

a high degree of certainty. Obviously, knowledge of the approximate herd num­

bers must be supplemented with other indices of population welfare. 

A major problem for management of the Porcupine Caribou, and for all other 

large or wide-ranging caribou herds, is securing adequate age and sex composition 
counts. There are many spot segregations in the literature, particularly during 

Mackenzie Valley Pipeline studies in the early 1970s. In a majority of cases, 
however, it is not certain that segregations are representative of the herd as a 

whole (Klein and White.1978). Exceptions to that criticism may be found among 

cow/calf ratios. Even there, some of the best reports may be misleading. Thus 

Davis (1978), in discussing data from 1977, points out that "The calf/cow ratio 

observed during November (47.4/100) was higher than that observed in July 
(38.6/100), an inconsistency which could have been due to a number of factors." 

Recent assessment of composition counts for Alaskan herds points up the diffi­

culty in obtaining unbiased counts (Doerr 1979). It is now apparent that at no 
season of the year are caribou randomly mixed by sex and age, and that sex and 

age ratios may vary locally and substantially with group size, stage of migration, 
and forage components present. Estimates of herd·sex and age composition must 

be based on well planned, systematic stratified sampling and prior knowledge of 
distribution patterns. 

It has become usual to attempt censuses when caribou form massive aggrega­

tions just following calving. Unfortunately, one is seldom certain what proportion 

of the bulls and nonbreeding cows are with the cows and calves, and it is some­

times impossible to establish what proportion of the herd has been censused. 

Research is continuing to refine air photo techniques and hopefully overcome the 
above shortcomings. Prior to 1968, censuses were generally attempted during the 

winter months (i.e. Kelsall 1%8, Skoog 1968). A winter census has the advantage 

of viewing the animals against a snow background where they are readily seen, 

and where it may be possible to ensure that all major components of the herd have 
been found and enumerated by assessing the tracks, trails and feeding areas which 

stand out clearly. Age and sex ratios are not as easy to determine in winter, and 
the advantage of snow background may be lost if the animals are in either a 

canopied or close-growing forest. 
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Data relating to total numbers and to age and sex ratios are as thoroughly known 
among the Porcupine Caribou Herd as among most other large free-ranging herds. 
Because of their questionable accuarcy, the data still leave much to be desired and 
improved survey techniques are needed. 

The literature suggests that the herd diminished within recent historic times 
from numbers much larger than at present (Skoog 1968), but there is some ques­
tion as to when and how that reduction in number occurred. Skoog suggested that 
it was partially due to emigration westward, and also eastward across the Mac­
kenzie River. The latter seems most unlikely. The only documented case (Porsild 
1945) of the animals having crossed the Mackenzie Delta (in winter 1931-32), 
gives no indication that they did not return to the west. !f losses to emigration are 
not well known, at least two possible cases of substantial augmentation of the herd 
by immigration of caribou from the Fortymile Herd are reported (Skoog 1968, 
LeResche 1975a, Davis et al. 1978), including a large movement in 1964. Unfortu­
nately, it cannot be confirmed whether those animals returned to their native 
range or remained with the Porcupine Herd. With recent advances in methodology 
for determination of genetic variation between animal populations it may now be 
possible to apply those techniques to the Porcupine and adjacent herds to deter­
mine the significance of past exchanges between herds. 

Hunting losses have only been documented on a rangewide and systematic basis 
on a few occasions in recent years. However, losses (including crippling losses) 
seem to be generally less than 5 percent of total herd numbers per year (LeResche 
1975b, Surrendi and DeBock 1976). The literature suggests (Anderson 1913) that 
there was a great slaughter among the Porcupine Caribou, and other herds, during 
approximately 20 years around the tum of the century on the part of wintering 
whalers. That factor may be discounted considerably, because caribou do not 
normally winter near the coast, and the annual loss to whalers from the range of 
the Porcupine Caribou Herd may have been relatively small. Losses to predation 
are not known with precision, but are generally assumed to be approximately 5
percent per year, a figure frequently used by caribou biologists but having no solid 
basis (i.e. Kelsall 1968). Losses to parasitism and disease are not thought to be 
large-no unusual occurrences involving those factors have been recorded. There 
is, however, increasing evidence that under dry, warm summer conditions insect 
harassment can lead to substantial decreases in metabolic condition and heavy 
infestations of skin warbles and nasal bots (White et al. 1975, Skogland 1975, 
Davis personal communication). 

The matter of predation, mainly by wolves but likely involving grizzly bears and 
other predators on the calving grounds, is overdue for intensive scrutiny. It is 
particularly relevant in view of the new concepts of the impact of predation result­
ing from efforts to construct mathematical models of caribou population ecology 
(Walters et al. 1975, Haber 1977, Haber et al. 1977, Bergerud 1978 and Davis et al. 
1978). It has been suggested, in particular, that the activities of predators on 
calving grounds may be the single most important factor controlling caribou popu­
lations. Bergerud (1978) goes further than most and suggests that in some in­
stances natural predation alone may be sufficient to create a catastrophic decline 
in caribou numbers. Those· conclusions about the role of predation, however, 
assume relative constancy of other factors, such as levels of nutrition, snow 
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conditions and human harvest; factors which may also vary widely (Gaare et al. 

1975, Klein and White 1978). 

Factors Affecting Movement and Behavior 

The Porcupine Caribou Herd has been relatively undisturbed by extraneous 

human influences. Those factors which have affected their movements and be­

haviour, until recently, are ones that would normally occur in the environment. 

They include variations in topography, climate, the existing regime of wildfire, 

insect infestation and predation, including Native hunting. Studies of the influ­

ences of those factors have been primarily on caribou and reindeer herds 

elsewhere in North America and Eurasia. 

Recent studies have been preoccupied with the possibilities for disturbance and 

major disruptions of normal movements and behavior which might be caused by 

major engineering developments of various sorts, and by increased human use of 
caribou range. Klein 1971 and 1974, Urquhart 1973, Child 1973 and Miller and 

Gunn 1977 are among those who have indicated the sorts ofresponses caribou and 

reindeer will make to various forms of artificial disturbances. 

LEGEND 
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D PRIMARY WINTER RANGES 
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Figure 1. The range of the Porcupine Caribou Herd showing approximate limits since 1971, 

two areas of primary winter range used between 1971 and 1978 and primary calving area 

used between 1972 and 1975. Areas adjacent to that shown have been used for calving, and 

much of the total range has been used occasionally in winter. 
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The primary concerns under the general topic of human disturbance, in rough 

order of priority, are the following. 

1. The Dempster Highway which runs from Dawson to Fort McPherson and

bisects the southeastern winter ranges of the Porcupine Herd (Figure 1), pro­

viding increased access for hunting, and disturbance from traffic and related
activity.

2. A proposed pipeline to carry gas from the Mackenzie River Delta to southern

Canada which would parallel the Dempster Highway over much of its route.

3. Additional oil and gas exploration and development, including the construction

of seismic lines and the intrusion of a good deal of varied human activity on
winter and summer ranges and migration routes.

4. The possibility of electric generating stations with transimssion lines and as­
sociated haul and inspection roads, to service the pipeline and other devel­

opments in the range of the Porcupine Caribou Herd.
5. The possibility that major oil or gas lines may be constructed from new oil or

gas fields, taking routes that will traverse the range of the Porcupine Caribou
Herd.

Those items all have potential for doing great environmental damage, or for

diverting caribou movements or restricting their range. Traffic and other activities 

on the Dempster Highway would cause disturbance which experience elsewhere 

suggests might increase over a long period of time. Vehicles moving along a 

highway have been shown to interfere with migration, to disrupt feeding on winter 
ranges (Klein 1971), and to interfere with movement and range use by cows with 

calves during summer (Roby 1978). Ancillary activities might provide even greater 

cumulative disturbance. Unless suitable regulations are established and enforced, 

one would expect that human hunting from the highway would increase with time. 
Light aircraft would certainly use the highway as a line of visual recognition in low 

flying, particularly in adverse weather, between the Yukon and northwestern 
parts of the Northwest Territories. Natural predators, particularly wolves, would 

quickly learn that the highway provides easy travelling and a topographic aid for 

their particular brand of hunting (Roby 1978). A lateral pipeline added to the 

highway would require spur roads for the purpose of pipeline inspection, and for 
the servicing of compressor stations. There would probably have to be manned 

supply depots of various sorts for emergency use by traffic and for normal pur­

poses of securing gasoline, food and other supplies. There is ample evidence from 
Alaska, Scandinavia and the Soviet Union that major transportation routes 

through caribou or wild reindeer range have had long term adverse effects (Klein 

1973, Villmo 1975, Cameron and Whitten 1977). 

In addition to direct and obvious indirect effects of disturbance there are more 

subtle influences. Biologists are only now coming to grips with metabolic and 
physiologic stress. Assessment of disturbance and stress on wild caribou to date 

has been relatively crude and subjective (Geist 1971 and 1975), although some 

base lines are being established (White and Yousef 1978). Metabolic losses caused 

by harassment by over-snow vehicles, by low flying aircraft, or by disruption or 

diversion of migration patterns have yet to be accurately measured. The potential 

for costly caribou losses from causes of that sort is high in the Porcupine Caribou 
Herd, since winter range studies from 1971 suggest that nearly half the entire herd 
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generally winters south of the Dempster Highway (Foothills Pipe Lines (Yukon) 

Ltd. 1978). It appears that components of the herd may suffer physiological stress 

despite the most careful management, unless they abandon nearly half their winter 
range. Losses could extend to reduced reproduction or even death as has been the 

case among domestic reindeer in the Soviet Union (Zhigunov 1968). 

Wilderness Reserves 

It has long been advocated that some or all of the range of the Porcupine 

Caribou Herd (Figure 1) should be set aside as a wilderness park or reserve 

(Hughes 1974, Laycock 1976). The concept has various interpretations but the 

ideal seems to be a huge international wilderness, spanning from approximately 

Prudhoe Bay in Alaska east to the MacKenzie River Delta in the Northwest 

Territories, and from the Arctic Ocean south to the extremities of the usual winter 

range of the Porcupine Caribou. The concept generally excludes major industrial 

activity, and minor intrusive activities that would have disturbing effects on 

caribou. It would permit Native people resident in the area to maintain their 

traditional way of life. 

The concept has merit when viewed from the context of assuring the future well 

being of the Porcupine Caribou Herd. However, problems are immediately appar­
ent. The international character of the proposal has yet to be resolved. The United 

States has established a wilderness reserve in Alaska, but Canada is just now 

acting to establish something similar in the Yukon and Northwest Territories. The 

land area involved is enormous, and it is unrealistic to expect that the entire range 

of the Porcupine Caribou Herd could be preserved as pristine wilderness, particu­

larly with the Dempster Highway in operation. 
Among other problems on the Canadian side of the border is the matter of 

Native land claims. All of the range is claimed as traditionally used land by one 

Native group or another. Furthermore there is no consensus on what constitutes 

traditional Native rights. In the strictest sense of the word, Native people might be 
expected to maintain a relatively primitive existence. The people living on the 

range of the Porcupine Caribou Herd, however, can scarcely be expected to 
ignore the sorts of technological advances that will inevitably occur as the decades 

roll by, or to discard the modem weapons and other items that they are now 

using-including over-snow vehicles and aircraft. 

In spite of these "realities," or perhaps because of them, we urge the estab­
lishment of a reserve in Canada to complement the Arctic National Wildlife 

Range, which has already been established in Alaska, to encompass the entire 
calving area and summer range of the Porcupine Caribou Herd. The winter range, 

equally worthy of protection, should be subject to land use regulations that require 
impact assessment and evaluation for developmental activities which can be re­

fused if loss of environmental values appears too high. 

Summary 

Our assessment of the state of knowledge of the Porcupine Caribou Herd has 

been necessarily brief. The topics chosen are biased toward their relevance to 

management. 
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The history of the herd has been well documented for the past decade, and 
moderately well documented for the past three decades. Historical information 
extends back about 150 years. The pre-history of man and caribou on the range of 

the Porcupine Caribou Herd is the subject of current intensive archeological in­
vestigation which carries caribou occupation of the area back 54,000 years or 
more, and may also greatly extend the record of human occupancy. 

In general, the range of the Porcupine Caribou Herd and its component parts is 
well known, although knowledge of local areas and local phenomena (such as 

climate and characteristics of snow cover) leave much to be desired under some 
circumstances. Range studies and food habits relating directly to the Porcupine 

Caribou Herd are not far advanced, but much can be deduced through analogy. 
Although it seems unlikely that herd numbers are limited by range or food at 

present, the Dempster Highway and possible ancillary activities do have potential 
for separating the herd from nearly one-half of its principal and usual winter range. 

Additional emphasis in future research should be placed on mapping the vegeta­

tion of the range and assessing its productivity and the quality of vegetation types 
for caribou. That should also include long term monitoring of the recovery of plant 

communities following fire. Other range relationships which require further re­
search include: (l) the relationship of available plant biomass to forage intake 
rates and the frequency and duration of feeding, (2) the relationship between 

grazing impact and plant primary productivity, (3) mechanisms of selection and 

factors governing selection of forage and habitats by caribou and ( 4) the influence 
of snow in affecting food availability and energy expenditures in feeding. Although 

the need for more information on those topics is not specific to the Porcupine 
Caribou, it is a prerequisite to a comprehensive approach to their management. 

Variations in range relationships unique to the herd will require specially directed 
research efforts. A case in point is the definition of the characteristics of caribou 
calving grounds which has not been dealt with adequately in other areas. While 
generalizations can be made from empirical evidence, they do not constitute an 
adequate basis for decision making regarding land use practices which may im­
pinge on calving. 

Migration and movement have been studied exhaustively �ince 1971. Areas of 

major seasonal use, migration routes and chronology of movement are well 
known. Like most caribou, the Porcupine Herd is, in general, extremely regular in 
its annual movements but, for purposes of prediction, there is sufficient annual 

variability so that generalizations would not serve for most year to year manage­
ment purposes. Many of the factors affecting movement, and behavior associated 
with movement, are recognized and have been studied among other caribou, if not 
specifically among the Porcupine Herd. Much remains to be learned, however, 
about the specific effects of certain stimuli on caribou movements. Included are 
such factors as snow characteristics, human disturbances, the effects of condition 
of the animals and population size. 

The state of the art as regards census, and age and sex determinations, is as 
good as among most other large caribou herds, but it is still deficient and will not 

yet serve for year to year measurement of subtle changes in total numbers, or in 
age and sex ratios. We consider improvement in the methodology of gathering 
census, and age and sex information to be one of the top priorities. We also 
consider that improvement in the systematic annual gathering of hunter kill data 
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is an urgent need. The effect,t'lf predation on the herd requires study, and may be 
urgent. Some highly qualified people who have reconsidered the matter of wolf 
and bear predation on ·caribou, based on experience in other parts of North 
America, are now crying havoc with all the vehemence of the old time bounty 
hunter. There should be great and unrelenting concern over the possibility of 
adverse primary, secondary and even tertiary effects on the caribou herd from the 
development of transportation corridors and industrial efforts, some of which are 
already in place or predictable. The disturbance effects of the Dempster Highway, 
in particular, should be the subject of continued studies, and the effects of physio­
logical stress on animals under a wide variety of conditions have been overlooked 
for altogether too long. 

Successful management of the Porcupine Caribou Herd is dependent upon fill­
ing many of the gaps in our knowledge about the herd and about caribou in 
general. The conduct of research relating to the herd, and to the development and 
implementation of management guidelines, are in tum dependent upon close 
cooperation and collaboration between Canada and the United States. 

Literature Cited 

Anderson, R. M. 1913. Arctic game notes. Amer. Mus. J. 13(1): 5-21. 
Aralova, N. S. 1975. Influence of industries on the Voskuta Region vegetation. Scientific 

Elements of Native Conservation, Moscow 3: 56-59. (In Russian with English sum­
mary). 

Bente, P. J. and D. G. Roseneau. 1978. An aerial photo-estimate of the 1977 Porcupine 
Caribou Herd population. Renewable Resources Consulting Services Ltd., Fairbanks, 
Alaska. 

Bergerud, A. T. 1974. Decline in caribou in North America following settlement. J. Wild!. 
Manage. 38(4): 757-770. 

---· 1978. The natural population control of caribou. (mimeo.). Dept. of Biology, Univ. 
of Victoria (Written version of oral report to the 29th Conf., NW Section of the Wildlife 
Society, Vancouver). 

Brown, J., R. K. Haugen and S. Parrish. 1975. Selected climatic and soil thermal character­
istics of the Prudhoe Bay region. Pages 3-11 in Ecological investigations of the tundra 
biome in the Prudhoe Bay Region, Alaska. Biological Papers, Univ. of Alaska, Special 
Rep. No. 2 

Calef, G. W. 1974. The predicted effect of the Canadian Arctic Gas Pipeline on the Por­
cupine Caribou Herd. In Environmental impact of the portion of the Mackenzie Gas 
Pipeline from Alaska to Alberta. Vol. IV, Research Reps. Environmental Protection 
Board, Winnipeg. 

Cameron, R. D. and K. R. Whitten. 1977. Second interim report on the effects of the 
Trans-Alaska Pipeline on caribou movements. Joint State/Federal Fish & Wildlife Ad­
visory Team, Anchorage. Spec. Rep. No. 8. 

Child, K. N. 1973. The reactions of barren-ground caribou (Rangifer tarandus granti) to 
simulated pipeline and pipeline crossing structures at Prudhoe Bay, Alaska. Alaska 
Cooperative Wild!. Research Unit, Univ. of Alaska, Fairbanks. 

Courtright, A. M. 1959. Range management and the genus Rangifer. A review of selected 
literature. M.Sc. Thesis. Univ. of Alaska, Fairbanks. 

Curatolo, J. A., and D. G. Roseneau. 1977. The distribution and movement of the Porcupine 
Caribou Herd in Northeastern Alaska and the Yukon Territory, 1976. (mimeo.). Re­
newable Resources Consulting Service Ltd., Edmonton. 

Davis, J. L. 1978. Sex and age composition of the Porcupine Caribou Herd. Alaska Dep. of 
Fish and Game, Fed. Aid in Wild!. Restor. Projs. W-17-19 & W-17-10, Job 3.32R. 

__ , R. Shiedler and R. E. LeResche. 1978. Alaska Dep. of Fish and Game, Final Rep., 
Fed. Aid in Wild!. Restor. Proj. W-17-6 & W-17-7, Jobs 3.13R, 3.15R and 3.16R. 

Doerr, J. 1979. Population modeling of the Western Arctic Caribou Herd with comparisons 

518 Forty-Fourth North American Wildlife Conference 



to other Alaska Rangifer populations. M.S. Thesis in prep., Univ. of Alaska, Fair­
banks. 

Doll, D., W. P. McCrory and J. D. Feist. 1974. Distribution and movements of the Por­
cupine Caribou Herd in the Yukon, 1973. Chapter 1 in Studies of large mammals in 
northern Alaska, Yukon and Northwest Territories, 1973. Arctic Gas Biol. Rep. Ser., 
Vol. 22. Chapter 1. 

Foothills Pipe Lines (Yukon) Ltd. 1978a. Winter distribution of the Porcupine Caribou Herd 
in relation to the proposed Dempster lateral pipeline route. Renewable Resources 
Consulting Services Ltd., Edmonton. 

---· 1978b. Spring migration of the Porcupine Caribou Herd in relation to the proposed 
Dempster lateral pipeline route. Renewable Resources Consulting Services Ltd., Ed­
monton. 

Franklin, J. 1828. Narrative of a second expedition to the shores of the Polar Sea in the years 
1825, 1826 and 1827. John Murray, London. 

Gaare, E., B. R. Thomson and 0. Kjos-Hanssen. 1975. Reindeer activity on Hardanges­
vidda. /n F. E. Wielgolaska, ed. Fennoscandian Tundra Ecosystems. Springer-Verlag, 
New York. 

Geist, V. 1971. Is big game harassment harmful? Oilweek 22(17): 12-13. 
---· 1975. Harrassment of large mammals and birds. Rep. to the Berger Commission, 

Faculty of Environmental Design, Univ. of Calgary. 
Haber, G. C. 1977. Socio-ecological dynamics of wolves and prey in a subarctic ecosystem. 

Unpublished thesis, Univ. of British Columbia, Vancouver. 
___ , C. J. Walters and I. McT. Cowan. 1977. Stability properties of a wolf ungulate 

system in Alaska and management implications. (Read as a draft only.) Institute of 
Animal Resource Ecology, Univ. of British Columbia, Vancouver. 

Hanson, W. C. 1967. Cesium-137 in Alaskan lichens, caribou and Eskimos. Health Physics 
13: 383-389. 

___ . 1972. Ecological studies of birds and mammals of the Gas Arctic/Northwest Proj­
ect, Prudhoe Bay test site, summers 1971, 1972. Dep. of Radiology and Radiation 
Biology, Colorado State Univ., Fort Collins. 

___ , and H. E. Palmer. 1964. The accumulation of fallout cesium-137 in northern Alas­
kan natives. Hanford Laboratories, General Electric Co., Richland, Washington. 

Harington, C. R. 1977. Pleistocene mammals of the Yukon Territory. Ph.D. Thesis. Univ. of 
Alberta, Edmonton. 

_ __ . 1978. Quarternary vertebrate faunas of Canada and Alaska and their suggested 
chronological sequence. Syllogeus No. 15, Canada National Museum of Natural Sci­
ences, Ottawa. 

___ , R. Bonnichsen and R. E. Morlan. 1975. Bones say man lived in Yukon 27,000 years 
ago. Can. Geog. J., July/August: 42-48. 

Hettinger, L. R. and A. J. Janz. 1974. Vegetation and soils of northeastern Alaska. Cana­
dian and Alaska Arctic Gas Study, Arctic Gas Biol. Rep. Ser., Vol. 21. 

Holleman, D. F. 1976. The use of radioecological data to determine food selection and 
intake for reindeer, caribou and wolves. (Abstract) Proc. Alaska Sci. Conf. 27: 239. 

Hughes, R. C. 1974. Arctic National Wildlife Refuge. Alaska Planning Group, Final En­
vironmental Statement, U.S. Dep. of the Interior. 

Hulten, E. 1968. Flora of Alaska and neighbouring territories. Stanford Univ. Press, Palo 
Alto, Calif. 

___ . 1973. Supplement to: Flora of Alaska and neighbouring territories. A study in the 
flora of Alaska and the transberingian connection. Botaniska Notiser 126: 459-512. 

Irving, W. N. 1968. Upper Pleistocene archaeology in Old Crow Flats, Yukon Territory. 
Arctic Circular XVII (2): 18-19. 

___ , and C. R. Harington. 1973. Upper Pleistocene radiocarbon-dated artifacts from the 
northern Yukon. Science 179: 335-340. 

Jacobi, A. 1931. Das rentier: eine zoologische monographie der gattung rangifer. 
Zoologischer anzeiger 96. Akad. Verlag, Leipzig. 

Kelsall, J. P. 1968. The migratory barren-ground caribou of Canada. Canadian Wildl. Serv­
ice Monogr. No. 3, Queen's Printer, Ottawa. 

--- , E. S. Telfer and T. D. Wright. 1977. The effects of fire on the ecology of the boreal 

The Porcupine Caribou Herd 519 



forest, with particular reference to the Canadian north: a review and selected bibliogra­
phy. Canadian Wild!. Serv., Occ. Pap. 32. 

Klein, D.R. 1%8. The introduction, increase, and crash of reindeer on St. Matthew Island. 
J. Wild!. Manage. 32(2): 350-367.

__ . 1970a. Tundra ranges north of the boreal forest. J. Range Manage. 23(1): 8-14. 
___ . 1970b. Nutritive quality of Alaskan range forage and associated growth and welfare 

of reindeer and caribou. Proj. Comp. Rep. U.S. Bureau of Land Manage., Alaska 
Coop. Wild!. Research Unit, Univ. of Alaska, Fairbanks. 

___ . 1971. Reaction of reindeer to obstructions and disturbances. Science 173: 393-398. 
___ . 1973. The impact of oil development in the northern environment. Proc. Interpetrol 

Cong. (Rome) 3: 109-121. 
___ . 1974. The reaction of some northern mammals to aircraft disturbance. Proc. Int. 

Cong. Game Biol. 11: 377-383. 
___ , and R. G. White, eds. 1978. Parameters of caribou population ecology in Alaska. 

Biol. Papers Univ. of Alaska Special Rep. No. 3. 49pp. 
LaPerriere, A. J. L. 1976. Feasibility of caribou winter habitat analysis using satellite data. 

Ph.D. Thesis. Univ. of Alaska, Fairbanks. 
Laycock, F. 1976. Our last arctic wilderness-a gift denied. Audubon 78 (4): 80-102. 
LeResche, R. E. 1975a. Porcupine Caribou Herd studies. Alaska Dep. of Fish and Game, 

Final Rep., Fed. Aid in Wild!. Restor. Proj. W-17-5, Jobs 3.lOR, 3. l lR and 3.12R. 
___ . 1975b. The international herds: present knowledge of Forty-mile and Porcupine 

Caribou Herds. Proc. 1st. Reindeer/Caribou Symp, Biol. Papers Univ. of Alaska, 
Special Rep. No. 1: 127-138. 

Luick, J. R., R. A. Dieterich, D. F. Holleman and R. G. White. 1976. Industrial develop­
ment in Alaska and its effects on the nutritional and physiological status of Arctic 
animals. Technical Progress Rep., Institute of Arctic Biology, Univ. of Alaska, Fair­
banks. 

MacNeish, R. S. 1%3. The early peopling of the New World. Anthropological Papers, Univ. 
of Alaska 8(1): 93-106. 

Miller, D. R. 1976. Wildfire and caribou on the taiga ecosystem of north central Canada. 
Ph.D. Thesis. Forestry; Wildlife and Range Studies, Univ. of Idaho, Moscow. 

Miller, F. L., and A. Gunn. 1977. A preliminary study of some observable responses by 
Peary caribou (Rangifer tarandus pearyi) and muskoxen (Ovibos moschatus) to turbo­
helicopter harassment, Prince of Wales Island, Northwest Territories July-August 
1976. C.W.S./A.I.P.P. Interim Tech. Rep., Part II Peary Caribou. 

Morlan, R. E. 1977. Early man in northern Yukon Territory: perspectives as of 1977. Pages 
78-95 in Early man in America from a circum-Pacific perspective. Dep. of Anthropol­
ogy, Univ. of Alberta, Occas. Pap. No. 1: 78-95.

Munro, D. A. 1953. Preliminary report on the caribou of the northern Yukon Territory. Can. 
Wild!. Serv. unpub. rep., Ottawa. 

Nodler, F. A., A. J. LaPerierre and D. R. Klein. 1978. Vegetation mapping in northwestern 
Alaska in relation to caribou and reindeer potentials. Alaska Cooperative Wildlife 
Research Unit, Univ. of Alaska, Special Rep. No. 2. 

Oswald, E.T., and J.P. Senyk. 1977. Eco-regions of Yukon Territory. Can. For. Serv., 
Fisheries and Environment Canada, Rep. BC-X-164. 

Palmer, H. E., W. C. Hanson, B. I. Griffin and L. A. Braby. 1965. Radioactivity measured 
in Alaskan natives, 1902-1964. Science 147(3658): 620-621. 

Porsild, A. E. 1945. Mammals of the Mackenzie Delta. Can. Field-Natur. 59(1): 4-22. 
Preble, E. A. 1908. A biological investigation of the Athabasca-Mackenzie region. U.S. 

Dep. of Agric. Bureau of Biol. Survey,.North American Fauna Series, No. 27. 
Pruitt, W. 0., Jr. 1960. Animals in the snow. Scientific American 202(1): 60-68. 
Reid, D. E., and G. M. Calder. 1977. The vegetation of the Mackenzie Delta region. Cana­

dian and Alaskan Gas Study, Arctic Gas Biol. Rep. Ser., Vol. 37, Chapter 4. 
Reynolds, H. V. 1976. Caribou: Porcupine Herd (Units 24, 25 and 26). Pages 502-504 in a 

compilation of fish and wildlife resource information for the State of Alaska. Vol. 1: 
Wildlife. Alaska Dep. of Fish and Game, Juneau. 

Roby, D. D. 1978. Behavioural patterns of barren-ground caribou of the Central Arctic Herd 
adjacent to the Trans-Alaskan Oil Pipeline, M.S. Thesis. Univ. of Alaska, Fairbanks. 

520 Forty-Fourth North American Wildlife Conference 



Roseneau, D. G., and J. A. Curatolo. 1976. The distribution and movements of the Por­
cupine Caribou Herd in northeastern Alaska and the Yukon Territory, 1975. Chapter 1 
in Studies of mammals along the proposed Mackenzie Valley Pipeline route, 1975. 
Arctic Gas Biol. Ser., Vol. 36. 

Rowe, J. S. 1972. Forest regions of Canada. Can. For. Serv., Pub!. No. 1300. 
Scotter, G. W. 1964. Effects of forest fires on the winter range of the barren-ground caribou 

in northern Saskatchewan. Can. Wild!. Serv. Wild!. Manage. Bull., Ser. 1, No. 18. 
Skoog, R. 0. 1968. Ecology of the caribou (Rangifer tarandus granti) in Alaska (2 vols.) 

Ph.D. Thesis. Univ. of California, Berkeley. 
Skogland, T. 1975. Range use and food selectivity by wild reindeer in southern Norway. 

Proc. First Int. Reindeer and Caribou Symp., Biol. Papers, Univ. of Alaska, Spec. 
Rep. No. 1: 342-354. 

Skorepa, A. C., and D. H. Vitt. 1976. A quantitative study of epiphytic lichen vegetation in 
relation to SQ pollution in western Alberta. Northern Forest Research Centre, Ed­
monton, Alberta. Info. Rep. NOR-X-161. 

Surrendi, D. C., and E. A. DeBock. 1976. Seasonal distribution, population status and 
behaviour of the Porcupine Caribou Herd. Canadian Wild!. Serv. for the 
Environmental-Social Program, Northern Pipelines, Task Force on Northern Oil De­
velopment. 

Thing, H. 1977. Behaviour, mechanics and energetics associated with winter cratering by 
caribou in northwestern Alaska. Biol. Papers, Univ. of Alaska, No. 18. 

Urquhart, D. R. 1973. Oil exploration and Banks Island wildlife; a guideline for the preser­
vation of caribou, muskox, and arctic fox populations on Banks Island, N.W.T. Un­
published rep., Game Manage. Div., Govt. of the N.W.T., Yellowknife. 

U.S. Public Health Service. 1968. Radionuclides in Alaskan caribou and reindeer, March­
May, 1968. Radiological Health Data and Reports 9: 764-766. 

Viereck, L. A. 1973. Wildfire in the taiga of Alaska. Quaternary Res 3(3): 465-495. 
Villmo, L. 1975. Potential impact of accelerated northern development on caribou and 

reindeer populations and ecology: The Scandinavian viewpoint. Proc. First Int. Rein­
deer and Caribou Symp., Biol. Papers, Univ. of Alaska, Spec. Rep. No. 1: 4-9. 

Walters, C. J., R. H. Hilborn and R. Peterman. 1975. Computer simulation of barren-ground 
caribou dynamics. Ecological Modelling. 1: 303-315. 

Warbelow, C., D. Roseneau and P. Stem. 1975. The Kutchin caribou fences of northeastern 
Alaska and the northern Yukon. Chapter 4 in Studies of large mammals along the 
Mackenzie Valley Pipeline from Alaska to British Columbia. Arctic Gas Biol. Rep. 
Ser., Vol. 32, Chapter 4. 

Watson, G. H., W. H. Prescott, E. A. Debock, J. W. Nolan, M. C. Dennington, H. J. 
Poston and I. G. Stirling. 1973. An inventory of wildlife habitat of the Mackenzie 
Valley and the northern Yukon. Task Force on Northern Development, Canadian 
Wild!. Serv., Rep. 73-27. 

White, R. G., B. R. Thomson, T. Skogland, S. J. Parson, D. F. Holleman and J. R. Luick. 
1975. Ecology of caribou at Prudhoe Bay, Alaska. Pages 151-187 in Ecological investi­
gations of the tundra biome in the Prudhoe Bay region, Alaska. Biol. Papers, Univ. of 
Alaska, Fairbanks, Spec. Rep. No. 2. 

__ , and M. K. Yousef. 1978. Energy expenditure in reindeer walking on roads and on 
tundra. Can. J. Zoo!. 56(2): 215-223. 

Youngman, P. M. 1975. Mammals of the Yukon Territory. Canadian National Museum of 
Nat. Sci., Pub!. in Zoology, No. 10. 

Zhigunov, P. S., ed. 1968. Reindeer husbandry. (Translated from Russian) Israel Prog. for 
Sci. Transl., Jerusalem. 

The Porcupine Caribou Herd 521 



The Future of International Wildlife Conservation: 
A Federal Perspective 

Gerard A. Bertrand 

U.S. Fish and Wildlife Service,. 
International Affairs Staff, Washington, D.C. 

David Munro, the Director General of the International Union for the Conserva­

tion of Nature and Natural Resources said in his speech at the opening session of 

this Congress that during the last 25 years North American conservationists have 

failed to "pass on the message" of environmental conservation to foreign coun­

tries where it is so badly needed. My talk today addresses how the federal gov­

ernment is " passing on the message" now and how we hope to do so in the future. 

This talk is in a sense a bureaucratic one; the type given by government scientists 

after the rueful day they discover that they have published the last of their original 

data. The idea, however, of carrying the message is an important one for North 

Americans from the U.S. and Canada because between our two countries we have 

more managers of wildlife and living natural resources than the rest of the world 

combined. 

Dr. Munro's talk was important from another aspect as well because it illus­

trates the change that has occurred in the conservation movement both here and 

abroad. The urgency and power of the conservation message is the same as it was 

during the well-publicized period of the early seventies but the tone is more 

professional, more oriented to objectives, and the people more at ease in working 

with governments rather than against them. The recent publication of the 

Twenty-ninth Day by Lester Brown (1978) is a good example of what I mean by a 

changing perspective. The book deals with population growth and resource use 

under the pressure of this growth. The book contains facts and analysis on current 

population figures, growth rates and demography. It discusses the land, water and 

living resource uses predicated on these facts. It describes in a calm, professional 
way the same topics that Paul Erlich's Population Bomb (1968), written a decade 

earlier describes, but without the emotionally charged context. 

In the past decade within the environmental movement in North America many 

of the spontaneously generated groups of the early 1970s, dedicated to a single 

species or to a single cause, have now fallen as victims to the new economic 

realities or have been consumed by their own emotional fires. This same consoli­

dation and refocusing has also occurred within those groups interested in the 

environment beyond our borders. Within the last year we have seen a great 

decrease in international environmental activism, even from such traditionally 

active organizations as the National Audubon Society and the Sierra Club. From 

my perspective, neither of the organizations now plays a major role in the broader 

international issues, negotiations, and conventions, or in the government process 

as it once did. It is ironic that this retrenchment comes at a time when government 

itself, after prodding from private organizations and its own recognition of the 

needs, has begun to move with what the poet Francis Thompson called "unhurry­

ing chase and unperturbed pace." Loosely translated, this means that we are now 

stumbling along toward useful international conservation programs. 
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Less than two years ago the U.S. Fish and Wildlife Service moved from a 

general implementation of Section 8 of the Endangered Species Act of 1973 to 
more specifically directed activities within international endangered species pro­

grams. An Office oflnternational Affairs was set up within the Director's Office in 

Washington and a small professional staff hired to coordinate and initiate im­

plementation of Fish and Wildlife Service programs. About a year later the De­

puty Assistant Secretary for Fish, Wildlife, and Parks, at Mr. Herbst's request, 

was analyzing the future direction and goals of the international programs of the 

National Park Service, Heritage Conservation and Recreation Service, and the 

U.S. Fish and Wildlife Service. The policy decision was made that, in light of 

President Carter's Environmental Message of 1977, we would concentrate on the 

Western Hemisphere. The President had directed that the Secretary of the Interior 

implement the Convention for Nature Protection and Wildlife Preservation in the 

Western Hemisphere signed in 1940. This broad treaty is general in substance but 

contains an environmental ethic parallel in thought to that of Aldo Leopold. The 
treaty has been signed by almost all Western Hemisphere countries, with Canada, 
Surinam and Honduras being the major exceptions. Canada has expressed inter­

est in the treaty and the U.S. Fish and Wildlife Service is providing information. 

At President Carter's invitation, the Organization of American States (OAS) will 

hold a ministerial meeting in Washington, D.C. next year to examine the Western 

Hemisphere Treaty and update it as necessary, given the experiences of the last 40 

years. It is generally felt that the basic text needs little change but implementation 

has, until recently, been weak or nonexistent. During the past year the OAS has 
hosted three preparatory meetings for the Washington ministerial meeting. The 

first, in Argentina, was on marine mammals, the second, in Caracas, on profes­

sional training and education and the third, in Costa Rica, on parks and protected 
areas. A fourth meeting on Western Hemisphere migratory species will be held in 

Panama in June. The final preparatory meeting on legal aspects of the Treaty will 
take place in the fall of 1979 in Washington, D.C. I should emphasize that, while 

this activity was a U.S. Presidential initiative of two years ago, the meetings have 
been organized and run by the OAS and attendance of experts is by invitation of 

the OAS. 

Within the Western Hemisphere framework, the Fish and Wildlife Service has 

increased its efforts in bilateral cooperation for wildlife conservation south of our 

border whenever we are requested to do so by a Western Hemisphere govern­

ment. Our largest program is with Mexico under a U.S.-Mexico bilateral agree­

ment on wildlife conservation. The cornerstone of the agreement is the U.S.­

Mexico Migratory Bird Treaty, but the agreement goes beyond bird species to 

encompass a wide variety of species and management activities. 

The Mexican program is a good example of the way we have attempted to work 

overseas. The program is federally directed in a joint manner with the Fauna 

Silvestre of Mexico and annual meetings alternate between the two countries. 

Nongovernment organizations play a key role in the program and are invited by 
the directors of the two agencies to participate as appropriate in light of the agenda 

and annual work plan. The National Wildlife Federation, the National Audubon 

Society, the Sonora Desert Museum and, most recently, the Conservation Fund of 

Safari Club International have actively participated in the program. In addition, 

state fish and wildlife agencies from Texas, New Mexico, and Arizona have 
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played prominent roles for some projects on border species. Bill Huey of New 
Mexico has been particularly active in joint projects. Without the cooperation of 
nongovernment organizations and the states there would be little actual program 
because frankly there is little or no money to work with. A key premise in all of the 
agreements within which the Fish and Wildlife Service works is that funding must 
generally come from elsewhere or be a combination of many different agencies 
and organizations. 

The Fish and Wildlife Service has been engaged in bilateral activities with 
Nicaragua, Costa Rica, Panama, Ecuador, Argentina, Surinam, and Brazil within 
the Western Hemisphere in the past two years. All these contacts were by invita­
tion of the respective governments. We cannot afford to go· where we aren't 
invited nor can we do all that needs to be done in those countries where we are 
already working. Fortunately, we are not working alone. Many international or­
ganizations such as United Nations Environmental Program, International Union 
for the Conservation of Nature and Natural Resources, and United Nations Edu­
cation, Scientific, and Cultural Organization and nongovernment organizations 
such as the Rare Animal Relief Effort, World Wildlife Fund, and Nature Conser­
vancy have currently active programs. In Costa Rica the latter three organizations 
are joining with the U.S. Fish and Wildlife Service, the U.S. National Park Serv­
ice, and the Agency for International Development to provide assistance to the 
Government of Costa Rica to set up a regional training facility for wildlife man­
agement. Costa Rica has itself offered to provide most of the costs and physical 
facilities while outside organizations will provide staffing and some operational 
funds. 

These cooperative efforts are the backbone of the Fish and Wildlife Service's 
international work. Without outside help we cannot function in most countries. In 
a more general manner this illustrates the realities of today's world. North Ameri­
cans cannot do everything for everyone nor should we. In most fields it would be 
unfounded arrogance to believe that we know enough to teach others how to 
manage their own resources. However, in this field of living resource manage­
ment, we, along with the European tradition, have had a corner on the market. 
Theories of management practices and techniques and methods of conservation 
developed on this continent can still come as a revelation in many parts of the 
world. We have a valuable product to sell. Valuable to other countries now and to 
our own future generations if adopted by those countries. In areas where man­
agement theories are well understood, techniques, methods, and technical assist­
ance are themselves the message. 

The reason we cannot do as much as is needed is largely financial. We have 
urgent needs at home. Our own environment, while still basically sound, is de­
teriorating. Each dollar spent overseas is one dollar less we have to spend at 
home. Balanced against this is the fact that for every dollar spent overseas we can 
get ten dollars worth of benefits in that country. The investment overseas pro­
duces a high rate of return and is our investment in the future. Fortunately, the 
buying power of the U.S. dollar is still very high relative to benefits. 

Let me give you an example of what I mean by investment in this area. Many 
managers of national parks, positions of authority in developing countries, re­
ceived their training in the United States or Canada, particularly at the University 
of Michigan or they have attended United States and Canadian sponsored interna-
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tional seminar on park management. This seminar is supported by the United 

States and Canada. Scholarships to pay for attendance come from other countries, 

conservation organizations, and the various United Nations bodies. This invest­

ment has been critical to the rapid progress in developing a park system in third 

world countries. Within the last decade Costa Rica has gone from no parks to 14 
with over 5 percent of the land area fully protected. The first parks director and 

the present director were both educated in the international parks seminar and the 

Michigan parks program. 

To date we as wildlife managers have no comparable programs that have 

achieved such spectacular results. Perhaps it is time we initiate an international 

seminar in wildlife management to include water management, censusing 

methods, radio-tracking techniques, estimating yield, fire and forest management 
for wildlife and other topics basic to our own management science. Such a seminar 
could take advantage of our excellent state and provincial programs in the U.S. 

and Canada and different habitats north to south could be used to illustrate the 
practical application of management. 

This idea is only one of many which shows how far low cost real progress might 

be made to address the coming crisis in wildlife conservation. The International 

Affairs Staff and those we work for, the U.S. Fish and Wildlife Service and the 

Department of the Interior, know the truth of Dave Munro's earlier remarks 

discussing future species losses. Eric Eckholm (1978) has recently published an 
essay discussing the same topic, indicating a potential loss of 20 to 30 percent of 

the earth's terrestrial fauna and flora by the year 2000. Massive efforts will cut this 
but the number of species inevitably being lost will still be enormous. Those of us 

who work in the international field and travel widely as a result can already see 

major changes during the last decade. Nepal and Thailand are nearly gone­
logging is making inroads even into the national parks. Indonesia continues to cut 
forests far beyond their replacement rate and with accompanying major losses of 
soil. This same situation is occurring in many parts of Africa and some of South 

and Central America. 
What we do now for conservation will be multiplied enormously in future years 

throughout the world. For this reason Assistant Secretary Herbst has also di­
rected that the Fish and Wildlife Service take advantage of any conservation 
targets of opportunity that arise anywhere in the world. 

The countries of India, Pakistan, and Egypt are particularly important because 

in these countries the U.S. has available excess foreign currencies accumulated 
during the years when the U.S. was exporting great quantities of food. The cur­

rencies are available to agencies for authorized purposes on request. In Pakistan 
we have recently negotiated over a half-million dollars worth of agreed conserva­
tion projects for a two-year period. In India the government is considering a 
similar dollar value in joint projects. For the past two years we have been imple­
menting projects in Egypt and recent efforts have gone toward protection and 

transfer of Sinai parks and reserves with management and research intact. As you 

would guess this has been our most politically sensitive effort. The programs in 

these countries are particularly attractive because the cost in dollars is little or 

none. Airline tickets, per diems, and some other expenses can be paid in the 

excess currency. 
As these programs develop, we will be soliciting assistance from government 
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and the academic community for direct involvement. Cooperators must pay their 
own salaries but the Fish and Wildlife Service can cover most other costs. 

The Indian program, is a good example of why we believe that, in spite of the 
gloom and doom, there may be some cause for optimism. Three years ago, mil­
lions in India were facing starvation each year; now India is a net exporter of food. 
Three years ago the population was growing far faster than resource development. 

Now, although the population is still growing at one million new people per 
month, there is more of a balance between population growth and development. In 
spite of these frightening figures, India has a pragmatic program for protecting its 
forests and wildlife from further immediate losses. A new national forest policy 

has been adopted and a national wildlife policy is almost completed. New parks 
are being gazetted and, for the first time, some Indian endangered species are 
being captive bred and reintroduced into the wild. Some of the new parks are a 

revelation to the Western mind. One Indian wildlife conservator in Andhra 
Pradesh in the dry central plateau has purchased abandoned land, forsaken even 
by the goats, to set up a new park. The rocky area was fenced and, through labor 
intensive management, trees and grasses were planted and nourished by hand. 
This barren rock, now after three years, has 15-foot (5 m) trees and is covered by 

waist-high grass. Blackbuck have been introduced and bred this year to double 
their numbers to over a dozen. Sixty species of birds are nesting where fewer than 

10 were found previously. This area demonstrates the remarkable recuperative 
power of the land and the potential for growth when grazing is controlled. It really 
isn't so surprising since the flora has survived overgrazing for hundreds, if not 
thousands, of years. The Indians we deal with think nothing of planning for 30 to 

50 years hence. The Fish and Wildlife Service projects in India, as well as other 
countries, are designed to buy time for these nations' natural environments, to 
allow the governments to find solutions to the population and economic problems 
without which there is no hope for wildlife. 

The programs I've discussed today aren't by any means all the International 
Affairs Staff does. We have a large program with the Soviet Union, bilateral 
treaties with Japan, and a cooperative agreement with Spain. We provide the 
Executive Officer to the Survival Service Commission of the International Union 
for the Conservation of Nature and Natural Resources and are responsible for the 
initiation and negotiation of most new treaties for the Fish and Wildlife Service. 
This includes the Antarctic Living Resources Treaty, the German Migratory 

Species Treaty and a possible new treaty on migratory birds in the Western 
Hemisphere. Within the Fish and Wildlife Service, we do not handle the Conven­
tion on Trade in Endangered Species of Fauna and Flora, which is implemented 
by the U.S. Management and Scientific Authorities and we do not get involved in 
international permits or quotas for export and import of wildlife. We have quite 
enough to do already. 

John Donne said "No man is an island." Likewise, we can say no country is an 
island free from the actions, aspirations, and advances of others. There is no 
"fortress America" in an ecological sense. This came home to me most clearly 

last week in Costa Rica. When I left the hotel one evening as the sessions ended I 
saw three hundred Baltimore Orioles roosting for the night in a tree outside the 

hotel, waiting to wing northward in the morning to their breeding grounds. What 
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would they have done without the roosting tree or the nearby forest in which to 

feed? 
What other countries do directly affects what we consider to be our resources. 

Perhaps if we had a broader perspective the Baltimore Oriole would be called the 
San Jose Oriole. A species which spends the hot Costa Rican summer temporarily 

sojourning elsewhere. Conservation beyond our borders is a challenge that goes 

beyond our feud between the state and Federal governments on who owns and 
manages wildlife. For us to be successful internationally we must all work to­
gether. 

References Cited 

Brown, L. R. 1978. The twenty-ninth day. W.W. Norton and Company, New York. 
Eckholm, E. 1978. Disappearing species: the social challenge. Worldwatch Pap. 22, 

Worldwatch Institute, Washington, D.C. 38 pp. 
Ehrlich, P. R. 1968. The population bomb. Ballantine Books, New York. 

International Wildlife Ca,nservation \ 527 





The Great Lakes: 
Demands, Problems and Opportunities 

Chairman: 

MRS. LEE BOTTS 
Chairman 
Great Lakes Basin Commission 
Ann Arbor, Michigan 

Cochairman: 

DAVID B. PEAKALL 
Chief, Wildlife Toxicology Division 
National Wildlife Research Centre 
Canadian Wildlife Service 
Ottawa, Ontario 

Shoreline Processes Affecting the Distribution of 
Wetland Habitat 
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Introduction 

Wetlands are common features of land-water interfaces throughout the Great 
Lakes-St. Lawrence River system. They are best developed where broad ex­
panses of shallow water meet a protected shoreline with gradually increasing 
elevation. Shoreline contacts which provide protection from the full force of wind 
and wave action are required for extensive wetland development, since mac­
rophytic vegetation and suitable soil or sediment features only persist under these 
conditions. Physical protection is lacking along bars, beaches, and abrupt 
shoreline interfaces, and the identity of these areas as wetlands must be inferred 
from other relationships. 

Wetlands have been variously conceived during the past 20 years as a result of a 
broad range in interpretations provided by natural scientists and the increased 
interest in wetlands by the public. A perceptive discussion is provided by Cowar­
din et al. (1977) through the description of the continuum of environments where 
terrestrial and aquatic systems intergrade. To them, wetlands are lands where 
"the water table is at, near, or above the land surface long enough to promote the 

formation of hydric soils or support the growth of hydrophytes." The deep water 
end of the continuum is marked by the growth limit of emergent macrophytes. It 
grades into "deep-water habitats," which are dominated by submerged aquatic 
macrophytes. The upland limit is exceeded when soils are no longer "hydric" in 
classification and the predominating vegetation is terrestrial rather than hydrophy­
tic. 
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Along the eastern shoreline of Lake Ontario and the St. Lawrence River in New 

York State, we consider the wetland continuum to span a range of environments 
from the limit of submerged aquatic macrophytes at water depths of about 22 feet 
(7 meters) 1 to upland contacts which include sheer bedrock cliffs, drained lake 

plain sediments, and glacial drift soils of wide variety. Water levels fluctuate from 
2-4 feet (0.6-1.3 m) annually, from peaks in June or July to minimums in De­

cember or January, and emergent wetlands systems are localized within the zone
of seasonal drawdown. Deep-water emergent species are poorly represented, and
the portion of the continuum corresponding to the vegetated littoral zone or
"deep-water habitats" of Cowardin et al. (1977) intergrades with emergent sys­
tems which are usually above water for some portion of the year. Emergent
wetland systems include a wide variety of physiognomically separable plant com­

munities, dominated by herbaceous, shrub, and deciduous tree species (see Geis
and Kee 1977 for details).

This paper reviews recent studies of the wetland continuum as expressed along 
the shoreline of eastern Lake Ontario and the St. Lawrence River. It summarizes 
data from studies of wetland distribution, species composition, primary produc­
tion, and environmental control of wetland dynamics as they pertain to an under­
standing of shoreline processes affecting wetlands. It draws upon work completed 
by my students and our collaborators. The contributions of B. A. Gilman, J. Kee 
Alesandrini, N. P. Hyduke, D. J. Rayna!, and E.W. Marshall to the overall effort 
have been significant and are gratefully acknowledged. 

Wetland Distribution 

An inventory of wetlands along the Jefferson County, New York, shoreline of 
Lake Ontario and the St. Lawrence River was conducted in 1974 and 1975 (Geis 
and Kee 1977). Larger wetland systems (about 25 acres, 10.2 ha, in size) lying 
within the zone of lake level influence were first identified using panchromatic 

black and white aerial photography. Low elevation, 70 mm color aerial trans­
parencies were subsequently flown for each of these areas to permit cover map­
ping. A second inventory was made to locate and describe all coastal wetlands 
greater than one acre (0.4 ha) in size using panchromatic black and white aerial 
photography. 

Forty-one major wetland units totaling 7,207 acres (2,947.7 ha) in size were 

located and described in detail. An additional 535 acres (218.8 ha) of emergent 
wetlands were located in 59 individual units of lesser size. The total shoreline 
wetland area, 7,742 acres (3,166.5 ha), includes shallow water submerged aquatic 
communities located within the limits of the wetland units as defined by land 
forms or the lakeward extent of emergent communities. No attempt was made to 
inventory the extent of the vegetated littoral zone which extends beyond the 
boundaries of the individual wetland units. 

The occurrence, extent, and composition of wetlands systems was found to be 
dependent upon the morphology of the shoreline and its influence upon the hyd­
rologic regime. Three broad categories of wetlands based on basin morphology 
were developed to characterize these relationships. Wetlands in all of these 

1Unless stated, all water depths refer to mean low water datum, International Great Lakes
Datum, 1955. 
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categories occupy protected stations, removed from the full force of wind and 

wave action. 

Flood Ponds 

Flood ponds occur in depressional areas physically separated from the lake by a 

barrier, usually a sand or cobble beach. Lake level influence is expressed through 

either underground seepage or connecting channels which may be temporarily, 

semipermanently ,or permanently open. Water levels are usually augmented by 

inputs from tributary streams, and the hydrologic connection between lake and 

flood pond is more permanent where tributary flows are high. A pond or shallow, 

open water area is usually associated with these systems. Flood ponds are more 

common along the Lake Ontario shoreline where lowlands underlain by recent 

glacial and lacustrine deposits are situated immediately behind the present 

shoreline. 

Bays 

Wetlands also develop in bays which cut into the shoreline of the lake or river 

and are protected from open water by islands, shoals, or upland peninsulas. Al­

though submerged aquatic vegetation is present in the shallow waters of bays 

throughout the area, extensive bay wetlands are more common along the St. 

Lawrence River than the eastern shoreline of Lake Ontario. Uplands associated 

with these systems are most frequently bedrock controlled, and the hydrologic 

connection with the lake or river is usually permanent. 

Streamside Wetlands 

Riparian wetlands extend inland along the floodplains and banks of tributary 

streams entering the lake or river. Their extent is a function of floodplain width, 

being greatest along larger streams with broad floodplains and least where stream 

banks are steep. Since most tributary streams enter the larger lake-river system 

through flood ponds and bays, the distinction between streamside wetlands anti 

those of bays and flood ponds is imperfect. 

The importance of protected shoreline positions to wetland distribution was 

demonstrated by an experiment conducted during the summer of 1974 in a flood 

pond (Black Pond) and a streamside (Campbell Marsh) wetland system along the 

Lake Ontario shoreline (Gilman 1976). Wave action was monitored 16 times using 

paired, chalked poles set in transects beginning at the lake and extending inland 

across each wetland. On Friday, poles were chalked to the water level and the 

following Monday the height of chalk washoff above the water level was recorded 

as an estimate of wave height. 

Mean wave heights averaged over the duration of the experiment are given in 

Table 1. Wave heights decreased significantly (P < .05) from the lakeside position 

to measurement points within wetlands along both transects. A slight decreasing 

trend exists from deep to shallow water communities within each system, but this 

trend was not significant. Greater variation within transects occurred in the dura­

tion of measurable wave action. The reduction in wave action attributable to the 

physical effect of shoreline can be seen by comparing mean wave heights at the 
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Table 1. Mean wave heights and duration of wave action measured for sixteen, three-day 
intervals during 1974 in transects at two wetland systems along Lake Ontario. Data from 
'Gilman (1976). 

Duration Mean wave 
Location (weeks) height, inches 

Black Pond 
Lakeside 16 12.9 
Submerged aquatic 16 2.4 
Floating aquatic 16 2.0 
Old dead meadow 16 2.2 
Recent dead meadow 13 1.8 
Sedge grass 11 1.8 
Sedge grass shrub 10 1.8 
Shrub 0 0 
Flooded trees 0 0 

Campbell Marsh 
Lakeside 16 10.9 
Stream middle 16 2.8 
Stream bank 16 2.6 
Cattail 16 2.8 
Sedge grass 11 2.4 
Sedge grass shrub 8 2.6 
Flooded trees 0 0 

"lakeside" station with those of the "submerged aquatic" station at Black Pond 
and the "stream middle" station at Campbell Marsh. 

Environmental Control of Community Composition 

A wide variety of environmental variables have been shown to influence the 
dynamics and species composition of freshwater wetland systems (see Sculthorpe 
1967, Van der Valk and Bliss 1-971, Auclair et al. 1973, and Millar 1973). To 
examine these relationships we sampled net primary production of above ground 
plant parts at five intervals over the 1974 growing season. Permanent sample 
stations were located along the wetland continuum at Black Pond and Campbell 
Marsh. The relative contribution of each species to peak standing crop biomass 
was used as a measure of species importance. Water levels and physical and 
chemical characteristics of the substrate were determined concurrently. Data 
were analyzed by Bray-Curtis ordination (Bray and Curtis 1957) and simple linear 
correlation. Details of model construction are given in Gilman (1976). 

A two-dimensional Bray-Curtis ordination of Campbell Marsh is given in Figure 
1. Sample plots are located along axes derived from similarity comparisons using a
coefficient of community matrix (Gqodall 1973), and descriptive names are given
to samples of like physiognomy. Four measures of water regime (mean,
maximum, and minimum water levels and drawdown) were significantly corre­
lated with stand position along both the x and y-axis. Additional significant corre­
lations were demonstrated for substrate features (organic matter content and ex­
changeable bases in the shallow sediment layer for the x-axis; organic matter
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Figure 1. Two dimensional Bray-Curtis ordination of 25 plant community samples at 

Campbell Marsh (from Gilman 1976). 

content, exchangeable bases and sediment textural variables of both shallow and 

deep sediment layers along the y-axis). A similar result was obtained for the Black 
Pond analysis, but the progression was less well ordered due to the severity of 

recent natural disturbance. 
The correlation of substrate variables with ordination position describes a tend­

ency for established wetland vegetation to alter its environment through the depo­
sition of organic matter and the entrapment of sediments. However, we interpret 

this tendency to be depth related and dependent upon the primary influence of the 
hydrologic regime in patterning community composition. 

The importance of the water regime in community development is emphasized 
by the successful construction of direct gradient diagrams based on mean water 
depth for both systems (Figures 2 and 3). Importance values of the major plant 

species are plotted over the position of each sample station along a linear gradient 

of mean annual water levels. Individual species importance curves were smoothed 
by calculating a moving average in 10 centimeter depth classes and replotting the 

adjusted value over the midpoint of that class. Details of model construction are 
given in Gilman (1976). 
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Figure 2. Distribution of wetland plant species along a water depth gradient at Campbell 

Marsh. Species indicated are Myriophyllum heterophyl/um mh, Ceratophyl/um demersum 

cd, Vallisneria americana va, Chara vulgaris cv, Najas jlexilis nf, Po[ygonum coccineum 

pc, Calamagrostis canadensis cc, Typha glauca tg, Carex stricta cs, Cornus amomum ca, 

Cornus stolonifera cos (from Gilman 1976). 

Gradually changing species composition with water depth is indicated in both 

systems. Weakly rooted submergents dominate the deeper end of the gradient, 

with emergent herbaceous and woody species increasing respectively in impor­

tance at shallower depths. Distinct nodes of compositional change, implying 

strong water level regulation, occur in Campbell Marsh (Figure 2) at depths of 10, 

55, and 75 ems. The progression at Black Pond (Figure 3) is more gradual, and 

several species (notably Ultricularia vulgaris2
, Lemna trisulca, and Cladophora 

glomerata L.) nearly span the entire gradient. 

2Vascular plant taxonomic nomenclature follows Fernald (1950).
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Figure 3. Distribution of wetland plant species along a water depth gradient at Black Pond. 

Species indicated are Ceratophyllum demersum cd, Potamogeton crispus pc, Nuphar var­

iegatum and Nymphaea tuberosa nn, Lemna trisulca and Cladophora glomerata l ta, 

Ranunculus trichophyllus ra, Ultricularia vulgaris uv, Elodea canadensis ec, Ilex verticillata 

iv, Calamagrostis canadensis cc, Carex strict a cs, Cornus amomum ca, Acer saccharinum 

as (from Gilman 1976). 

Influence of High Water on Wetland Communities 

An episode of higher than normal water levels occurred in Lake Ontario during 
1972, 1973, and 1974 (Palm 1975). Since this event occurred at the same time as 
our studies, we were able to observe some of the consequences in shoreline 
wetlands. Widespread areas of dead wetland vegetation were apparent during the 
1974 growing season. While vegetative die-off was visible in all physiognomic 
types, it was most extensive at the leading edges of cattail and sedge-grass domi­
nated emergent communities. The aerial appearance of a die-off zone in a cattail 

community at Long Carry Marsh is shown in Figure 4, while a surface-level 
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photograph of this same system is included as Figure 5. 

The extent of dead vegetation in the 41 major wetland systems along the Jeffer­
son County shoreline of Lake Ontario and the St. Lawrence was determined 

during our 1974 inventory (Geis and Kee 1977). Concurrent measurements of 

water levels and field reconnaissance during the period confirmed that the timing 

of die-off corresponded with the 1972-1974 high water episode. A total of 769 

acres (314.5 ha) of dead vegetation were inventoried in three broad cover 

categories (dead emergents, dead trees, and dead shrubs). Most of the die-off(78.6 
percent of the total dead area) occurred in the emergent cover types. A total of 

10.7 percent of the total wetland area contained dead vegetation. The fraction is 

slightly higher (16.1 percent) when the area of dead emergents is equated to the 

total area of emergent vegetation in the 41 wetland segments. Also, the impact was 
highest in flood ponds, with proportionately less dead vegetation present in wet­

lands along bays and tributary streams. 

In areas where the influence of high water was less prolonged, reduced dry 

matter production occurred rather than complete vegetative death. Gilman (1976) 

found that the net primary production of narrow-leaved meadow emergent com­

munities averaged 735.8 g/m2 (grams per square meter) in healthy streamside 

systems, 567.3 g/m2 in a partially impacted flood pond community of similar 

composition, and 100.7 g/m2 in dead emergent areas in the same flood pond 

system. These data are for above ground plant parts and are not adjusted for ash 

content. The dead community contained the previous year's detritus, but little 
current growth of component grasses or sedges. The current year's production 

Figure 4. Aerial view of Long Carry Marsh, Jefferson County, New York, on August 7, 

1974. The light gray zone along the top shoreline is dead cattail. Living cattails are visible. as 
a dark gray zone immediately inland. 
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Figure 5. Surface view of dead cattail area at Long Carry Marsh illustrated in Figure 4. 

Note the tall, living cattails, immediately behind the impacted zone in the upper right comer 
of the photogq1ph. 

was made up of species from adjacent submerged aquatic communities, rather 
than partially impacted communities of meadow emergents. 

A complete assessment of the impact of high water levels on wetland vegetation 
is far from simple. The short term response is swift, and reduced primary produc­
tion or vegetative death are the immediate consequences. However, productivity 
appears to recover with equal rapidity if the high water episode is temporary. 
Visual inspection during 1975 and 1976 suggested that the standing crop biomass 
of previously dead areas approached that of non-impacted areas by the 1976 
growing season. However, community composition was markedly different, with 

Sparganium eurycarpum forming dense, monospecific stands in areas of prior 
die back. 

The precise sequence of events precipitating wetland die-off is also difficult to 
establish. McDonald ( 1955) described two periods of extensive die-off of emergent 
wetland species at Point Mouillee, Michigan on Lake Erie which corresponded 
with episodes of abnormally high winter lake levels. The character of the die-off, 
its distribution within wetland systems, and the dynamics of system change fol­
lowing the vegetative death are strikingly similar to our observations along Lake 
Ontario. Winter water levels sufficiently high enough to flood portions of the 

emergent zone occurred from late January through March, 1973 and from middle 

February to middle March, 1974.3 The probability that winter water levels were 

the causative factor is further supported by the high tolerance of these species to 

3Data from NOAA Lake Survey Center, Detroit, Michigan-Oswego, New York, gauging
station. 
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submergence during the growing season, their sensitivity to anaerobic conditions 

during winter (Laing 1941), and the recent evidence of Bernard and Gorham (1978) 

of significant winter shoot growth in wetland sedges. 

Winter Characteristics of Wetlands 

In winter, wetlands sit at the interface between partially frozen shorelands with 

a deep snow cover and seasonal icelands with an established ice cover and shal­

lower snow depths (Marshall 1978). Ice and snow characteristics of shoreline 

wetlands are illustrated in Figure 6. Data were collected by direct measurement of 

ice and snow features at Tibbits Creek Marsh, a small riparian wetland system 

along a stream which enters the St. Lawrence River near Ogdensburg, New York. 

Measurements were made on February 15, 1979, and are representative of mid­
winter conditions. Additional descriptive information is drawn from a survey of 

St. Lawrence River ice conditions by Marshall (1978). 
Deep snow covers accumulate in wetlands from direct snowfall and the redepos­

ition of windblown snows off of adjacent bays and channels. Snowdepths are 
variable, with drifts associated with clumps of dead standing vegetation separated 

by hollows where the vegetation has become flattened (compare profiles 1 and 2 in 
Figure 6). Ice below the snow pack is irregular in distribution and variable in 

thickness. Where present it may be frozen to the bottom, floating, or suspended 
due to water level fluctuations. The deep snow pack insulates the wetland surface 

and prevents ice formation, especially in areas where a loose layer of dead vegeta-
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Figure 6. Ice and snow characteristics of Tibbits Creek Marsh, St. Lawrence County, New 

York on February 15, 1979. 
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tion remains. This conditions may change in the spring when thawing and refreez­
ing create a snow ice cover of short duration. 

The wetland snow pack is low in density, and much of it consists of recrystal­
lized snows resulting from the migration upward of water vapor from lower, 
warmer snows resting on unfrozen wetland substrates. The redistribution of water 
vapor to upper, colder portions of the snow pack results in the formation of voids 
of irregular size and shape near the wetland surface. Voids are prevented from 
collapse by vegetative clumps and the formation of ice crusts on their inner sur­
faces. Chimney-like voids extend through the snow pack around clumps of dead 
vegetation. They channel warm water vapor from the unfrozen surface through 
the snow pack and out the chimneys. Voids and chimneys form an interconnected 
matrix of protected habitats beneath the snow pack. 

The linkage of wetlands to the ice cover of adjacent shallow water areas occurs 
through the development of a feature called the ice foot (Marshall 1978). The ice 
foot is a zone of grounded ice which incorporates frozen sediments and extends 
into the wetland edge to a variable extent. It forms by direct freezing of substrates 
lying above the prevailing water level at the time of first ice formation (profiles 3 
and 4 in Figure 6) or by the deposition of slush, sludge, and new ice at the wetland 
edge prior to the formation of a stable ice cover (profiles 5 and 6). As the ice cover 
builds and thickens, the depth of freeze down increases and the ice foot migrates 
outward. 

A substantial degree of natural habitat disruption occurs during spring breakup 
in the ice foot zone. Along the St. Lawrence River, water levels in bays and 
wetlands begin to increase well in advance of the timing of stage increases as 
measured at channel gauging stations (Geis and Hyduke 1978), and the early 
phases of spring breakup occur during a period of rising water levels. Bottom 
lifting prior to melting results in a zone of lifting and turnover of sediments at the 
wetland edge. Roots, rhizomes, and overwintering structures are dislodged and 
exposed to freezing. In addition large sections of the wetland edge can be broken 
off due to the continuity of bay ice and frozen sediments. Wetland islands of 
varying size are created annually by this process. 

Our studies during the winter of 1978 suggest extreme sensitivities of winter 
wetland features to water level fluctuations. The formation of unique ice and snow 
features of these areas is dependent upon the maintenance of winter water levels 
below the elevation of the wetland edge, creating moist rather than flooded condi­
tions. Marshall (1978) suggests that abnormally high water levels would modify 
wetland snow and ice conditions, creating slush then snow ice layers at the sedi­
ment surface. The freeze down zone would also increase through greater ice foot 
migration inward. Abnormally lower water levels would result in ice cover col­
lapse and ice foot migration outward. Both conditions would increase the degree 
of natural habitat disruption that occurs during spring breakup, through increased 
edge break off and bottom lifting. 

Implications 

Implications for Wetland Management 

Several lines of evidence suggest that water levels represent the single most 
important variable in defining the extent, species composition, and stability of 
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coastal wetlands along Lake Ontario and the St. Lawrence River. This conclusion 
has been frequently stated in other contexts (see Gosselink and Turner 1978, 
Weller 1978 for excellent reviews). Our data suggest that coastal wetlands are 
intricately tuned to the water regime during both the growing and dormant season. 
Modifications in water regime, induced by either natural process or through regu­
lation, can result in changes in primary production and competitive dynamics; 
distributional shifts in wetland communities through the die-off of components of 
the wetland continuum and temporary niche filling by other species; modification 
of winter snow and ice covers with implications for both plant and animal compo­
nents of wetland systems; and the expansion of natural tendencies for habitat 
disruption due to the extreme sensitivity of the contact zone between wetlands 
and shallow waters during winter. Finally, it must be noted that our current 
understanding of wetland-water relationships is not consistent with widespread 
and finely turned application of this important management tool. 

Theoretical Implications 

The ecological literature lacks a modern treatment of successional relationships 
in wetland systems. In addition, a general appreciation of wetland dynamics has 
not been furthered by the frequent textbook introduction which represents wet­
lands as the last infilling stages of ponds and lakes. While a Clementsian hydro­
sere, composed of well-ordered zones of wetland communities advancing outward 
through substrate building and amelioration, has not been shown to provide a 
useful general model (e.g. Mandossian and Mcintosh 1960, Auclair et al. 1973), a 
comprehensive alternative has not been offered. 

Our studies in wetlands along the Lake Ontario and St. Lawrence River 
shorelines suggest that the following relationships bear upon the question. 
1. The wetland continuum responds to long and complex environmental gradients

dominated by the water regime and expressed over relatively short surface
distances.

2. While autogenic accumulation and modification of substrate occurs, these ten­
dencies may be offset by a continuous, external or allogenic environmental
dimension including wind and wave action and ice-propagated disruptions.

3. Pulses of environmental conditions, often involving the hydrologic regime,
behave like disturbances. They may temper the state of the prevailing en­
vironmental complex to offset autogenic progression and increase composi­
tional complexity.

4. The existence of non-succeeding wetland edges maintained by allogenic influ­
ences does not diminish the significance of autogenic process in internal system
dynamics. Rather, it requires that succession be viewed as a tendency opposed
in wetland systems by a variable environmental complex which often domi­
nates and mitigates its inferred directions.

Summary 

Wetlands along the eastern shoreline of Lake Ontario and the St. Lawrence 
River in New York State are separated from the high-energy shoreline interface in 
flood ponds, bays, and the floodplains of tributary streams. Hydrologic variables 
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( mean, maximum, and minimum water depths and seasonal drawdown) are the 

most important variables affecting wetland community composition. While physi­

cal and chemical characteristics of the substrate are also correlated with commu­

nity composition, they do not appear to operate independently of the hydrologic 
regime. 

Water level changes coincident with the 1973 and 1974 water years resulted in 

widespread dieback in shoreline wetland habitats. The area of this impact was 

measured through the use of low elevation aerial photography. A total of769 acres 

of wetland vegetation were affected along the shoreline of Jefferson County, New 

York. This figure represents 10. 7 percent of the total area of all wetland units 

along that shoreline. Most of the dieback (78.6 percent) occurred in emergent 
wetland types. Recovery has been variable. While primary production recovered 

rapidly, species composition has yet to return to its original state. 

Winter characteristics of shoreline wetlands include unique ice and snow fea­
tures of importance to ecosystem stability. The contact zone between snow cov­

ered wetlands with unfrozen substrates and adjacent shallow water areas with 

stable ice covers creates sensitivities which can modify wetland composition and 

distribution. Annual disruptions within this contact zone include freeze down and 

the incorporation of sediments into the ice layer, bottom uplifting and turnover in 
the freeze down zone, and breakage of the wetland edge during spring breakup. 

The expression of each of these characteristics is dependent upon the status of 

winter water regimes. 
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Introduction 

In 1973, under its responsibilities to the Great Lakes Water Quality Agreement 

between the United States and Canada, the Canadian Wildlife Service (CWS) 

began a program to monitor contaminants in wildlife in the Great Lakes Basin. 

This became part of a larger Surveillance Program for the Great Lakes Water 

Quality Board of the International Joint Commission (IJC) to monitor trends in 

eutrophication and contamination of persistent and/or toxic substances in the 

international boundary waters of the Great Lakes. 

Species at the top of various food webs have often been considered as indicators 
of overall environmental contamination because they bioaccumulate pollutants to 

high levels and reflect contaminant levels at lower trophic levels (Moore 1966). In 

choosing an indicator species for Great Britain, Moore (1966) concluded that 
molluscs as well as herbivorous and insectivorous fish, mammals and birds were 

not suitable as indicator species, since their residue levels were generally too low. 
Raptors which bioaccumulate high levels of persistent contaminants, on the other 

hand, have lower acute toxicity thresholds and are therefore not available as 
indicator species. He concluded that two groups of birds: carrion eaters (Cor­

vidae), and fish-eating waterbirds, best satisfied the requirements as indicators of 

persistent toxic contaminants. 
Also, aquatic systems (as compared to terrestrial ones) ultimately reflect per­

sistent pollutants coming from the atmosphere and become a natural sink for 

urban and agricultural runoff, as well as for direct pollution from urban and indus­

trial effluents. 
The herring gull (Larus argentatus) was selected as the best available indicator 

species for our program (Peakall et al. 1978, Gilman et al. 1977a, Gilman et al. 

1977b, Norstrom et al. 1978). Its useful characteristics are that: (1) within the 

Great Lakes Basin, adults are essentially resident (nonmigratory), although there 

is some inter-lake movement in winter (this means that the birds are not exposed 
to pollutants outside the Great Lakes Basin after they are one year of age); (2) it is 

primarily piscivorous but feeds on a wide range of food and is thus an integrator of 
overall pollution in the Basin; (3) it nests on the ground in large colonies, its entire 

breeding population can be easily censused, and it is found on all of the Great 
Lakes; (4) it is widely distributed throughout the northern hemisphere and infor­

mation is potentially available for international purposes; and (5) it has proven to 

bioaccumulate extremely high levels of organochlorine pollutants of industrial and 

agricultural origin. 

543 



Eggs were chosen as the monitor tissue since they are readily accessible and 

impact of collection to the monitored population is minimal. Also, the lipid con­

tent of herring gull eggs is relatively high (7 -11 percent). Residue levels in eggs 

have been found to reflect total body PCB and DDE levels in herring gulls (Ander­

son and Hickey 1976), total body DDE in European sparrowhawks (Accipiter 

nisus) (Bogan and Newton 1977), dieldrin levels in prairie falcon adipose tissue 

(Falco mexicanus) (Enderson and Berger 1970), and DDE, mirex, HCB and diel­

drin levels in herring gull liver tissue (unpublished data). Egg levels are therefore 

taken to be a reflection of levels in the adult population. 

In this paper we describe trends of the major organochlorine residues found in 

Great Lakes herring gulls since 1974. We intend to show problem areas of con­

tamination, the relationship of contaminants to reproductive success of the her­
ring gulls in the Great Lakes Basin, and to forecast, if possible, the future con­

tamination levels and the effects of remedial action in the Great Lakes ecosystem. 

Materials and Methods 

Egg Collection 

In 1974, two Herring Gull Monitor Colonies were designated in each of the four 

Great Lakes which border Canada (Figure 1). Geographical separation and ease of 

access were the two main criteria for selecting the colonies. In 1974, 1975 and 1977 

ten Herring Gull eggs were collected from each gull colony. One egg was ran­

domly selected from each of ten clutches distributed throughout the colony. The 
stage of incubation varied in the eggs but was generally early. In 1978, only fresh 

eggs were collected. 

All colonies were visited by boat. Eggs were placed in cartons for transportation 

and were stored at 5° C within two days. Each egg was weighed and measured 

(length and width). It was then cut open around the middle and the contents put 

into a hexane rinsed glass jar with an aluminum foil lined lid and frozen. 

Reproductive Assessment 

"Fledging" success, unless otherwise specified, is based on the number of 

chicks per nest surviving to 21 days of age. Twenty-one days is an arbitrary and 

commonly used age, after which post-hatch mortality is minimal and locating the 

chicks becomes increasingly difficult (Harris 1964, Dexheimer and Southern 1974, 

Haycock and Threlfall 1975, Gilman et al. 1977a, and Ryder and Carroll 1978). 

Two types of reproductive assessment were used in this study. The first, used 
from 1974 to 1977, consisted of visiting the colony every 1-4 days and keeping 
track of individual chicks until they were 21 days old. Nests were often fenced to 

aid in locating the chicks. In 1975, in an effort to obtain a complete coverage of the 

lakes, one monitor colony per lake was assessed using this method (Gilman et al. 

1977a). Assessments in 1974 and 1976 were more sporadic and focused on Lake 

Ontario since reproduction there was known to be low (Gilbertson 1974, Gilbertson 

and Hale 1974, Teeple 1977). 

In 1978, a method was sought by which more colonies could be assessed and the 

disturbance associated with frequent visitation reduced. A method was adopted 
based on three visits to each colony which is similar to that used by Kadlec and 
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1 GRANITE ISLAND* 
2 MAMAINSE 
3 DOUBLE ISLAND 
4 CHANTRY ISLAND 

5 MIDDLE ISLAND 
6 PORT COLBOURNE 

LIGHTHOUSE BREAKWATER 
7 MUGGS ISLAND** 
8 SNAKE ISLANDt 

* SILVER ISLET WAS USED IN PLACE OF GRANITE ISLAND IN 1975 
AND 1977; THE COLONIES ARE AT OPPOSITE ENDS OF BLACK BAY.

** IN 1978, HALF OF THE EGGS W ERE TAKEN FROM NEARBY LESLIE SPLIT. 

t NEARBY W EST BROTHERS ISLAND WAS USED IN 1974 AND 1975. 
Figure 1. Annual herring gull monitor colonies in the Great Lakes. 

Drury (1968). The first visit is made late in incubation when the maximum number 
of nests can be expected. The purpose of this visit is to determine the number of 

active nests on either the entire colony if feasible or on a representative subsection 

which is then separated (when possible) from the rest of the colony by a chicken 

wire fence 1 meter high. The second visit is made when the young herring gulls are 

at an average calculated age of21 days. On this visit each chick caught is sprayed 
on the back with a small amount of paint. The third visit is made on the following 

day when again all chicks are recorded and marked with a s�cond color. Chicks 
which had been marked the day before are tallied separately from previously 
unmarked ones and a mark-recapture index, assuming random mixing, is used to 

calculate the total number of herring gull chicks on the island ( or enclosure). From 
these data and the number of active nests established from the first visit, the 
number of young produced per pair is calculated. The purpose of this assessment 

is to identify colonies where herring gulls are reproducing poorly (less than 0.5 

young per pair) and not to distinguish fine differences between normally reproduc­
ing colonies (greater than 0.8 young per pair). 

Chemical Analysis 

Whole egg homogenates were analysed at the Ontario Research Foundation, 
Mississauga, Ontario, by gas chromatography for PCBs and organochlorine pes-
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ticides (Reynolds and Cooper 1975) and were analysed after nitration for mirex

related compounds (Norstrom et al. 1979). Selected duplicate samples from each

year were analysed by gas chromatography for organochlorine compounds by the 
CWS. Confirmations were performed on Lake Ontario samples (Hallett et al. 
1976) and Lake Erie samples (unpublished). This paper will restrict itself to the 
major organochlorine contaminants, DDE, DDT, HCB, dieldrin, mirex and PCBs. 
PCBs were measured against a standard of Aroclor 1254 and 1260 mixed in equal 
proportion, which is considered to best match the residue found in Great Lakes 
herring gulls. 

Statistical Analysis 

Selected sample sets were tested for normality by graphical methods since 

samples of 10 are too small for the calculations of moments. Given that most 
parametric statistics are not affected by slight deviations from normality, they 
were used throughout. By restricting the contaminants to the six previously men­
tioned, we were able to work well over detection limits and thus eliminate most of 

the skewness commonly found in residue data. Paired t-statistics were used to test 
differences between years within colonies. These were modified to account for 
heteroscedastic samples whenever necessary. Finally, 1974-1978 trends were 
fitted to linear and log-normal regressions. Within year samples from different 
colonies were compared by the Student-Newman-Keuls multiple comparison test 
(Sokal and Rohlf 1969). 

Results 

Chemical Residues 

The results of the organochlorine analysis in Great Lakes herring gull eggs are 

presented in Table 1. PCBs were the highest residues found in eggs from all lakes 
ranging from 42-180 ppm. They are followed by DDE (3-24 ppm) and mirex 
(0.02-7.4 ppm). Dieldrin, HCB and DDT all range between 0.05 and 1.2 ppm. 

Pair-wise Comparisons Between Years 

The results of paired comparisons are summarized by compound without re­
spect to location in Table 2a and by colony without respect to compound in Table 
2b. Fifty-two percent (149/288) of all comparisons showed statistically significant 
(P < .05) declines, 2 percent (7/288) showed significant increases and 46 percent 
(132/288) showed no change in residue levels over the period 1974 to 1978. 

On a compound basis (Table 2a), between 50 percent and 61 percent of the 
comparisons showed significant declines except for dieldrin where only 29 percent 
showed declines. However, significant increases were present in up to 4 percent of 
the comparisons. DDE and DDT showed the greatest number of increases (2) 
while dieldrin, HCB and PCBs had one each. Since the beginning of the study, mirex 
has never increased. 

In terms of actual concentration, the largest decrease (1974 to 1978) for indi­

vidual contaminants was: DDE: from 21 to 6 ppm, and HCB from 0.47 to 0.14 ppm 
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Table l. Mean levels (± standard deviation) of six major organochlorine contaminants at eight monitor colonies on the Great Lakes in 1974, 1975, 
1977 and 1978. The extremities of the vertical lines point to significantly different (P < .05) contaminant levels. 

LAKE CJITARIQ UAl DOC DDI 
SNAKE 

1974 
1
7.2 ± 1.4 21 ± 9.1 

1

1.0 ± 1.1 
1975 

1
7.8±1.7 

11
24 ± 6.1 

I 
0.23 ± .17 

1977 9.6 ± 1.5 
1
17 ± 4.7 0.11" ± .o:i 

1978 9.7 ± 1.6 10 ± 2.9 0.07 ± .U2 

r-\x;G's 

* 1974 7.8 ± 1.2 

111�:1:1 11
1.2 ± .79 1975

1
7.7 ± 0.8 0.13 ± .o:i 

1977 8.8 ± 1.0 13 ± 2.5 0.12 ± .05 
+ 1978 8.6 ± 1.0 11 ± 3.0 0.10 ± .05 

�E 

Pr, Col.BOURNE 
1974 

1

8.5 ± 1.0 8.7 ± 3.3 

11
0,23 ± .07 

1975 
1
8.3 ± 0.6 

1
7.9 ± 1.8 0.10 ± .o:i 

1977 9.8 ± 1.6 
1
7.6 ± 1.7 O.o:i ± .03

1978 9.0 ± 1.0 5.6 ± 1.3 0.09 ± .o:i 

MIDDLE 

1974 8.5 ± 0.9 
1

5.6 ± 1.6 

11
0.32 ± .17 

1975 8.4 ± 0.8 6.9 ± 1.7 0.10 ± .07 
1977 9.0 ± 1.1 I 1

7,4 ± 2.2 0.05 ± .03 
1978 8.8 ± 1.1 3.0 ± 1.0 0.05 ± .03 

N.B. N EQUALS 10 EXCEPT FOR * (9) AND + (8) 

lllE1.l)fil)i 003. 

0.47 ± .25 
1
0.56 ± .39 

0.35 ± .20 
I 

o.2'2 ± .20
lo.so± .10

I 
o.so ± .11 

0.28 ± .10 0.35 ± .12 

1
1
0,46 ± .13 

I 
0.60 ± .36 

0.24 ± .16 0.45 ± .26 
0.27 ± .08 0.34 ± .o:i 
0.25 ± .05 0.28 ± .o:i 

0.37 ± .13 0.21 ± .05 
0.38 ± .14 

I
0.17 ± .OS 

lo.so± .26
1
0.19 ± .03 

0.28 ± .09 0.09 ± .U2 

0.34 ± .14 

11
0
,
38 ± .12 

0.28 ± .17 0.23 ± .09 

1
0.31 ± .09 I 1

0.19 ± .o:i 
0.21 ± .o:i 0.09 ± .03 

lfilfX 

1
6.6 ± 2.8 
6.0 ± 2.3 

I 1
12.9 ± 1.1 
1.7 ± 0.51 

1 1
7,4 ± 4.7 

1
1 3,4 ± 1.4

1
2.1 ± 0.4 
1.4 ± 0.7 

1
0,84 ± .51 
0.42 ± .17 
0.51 ± .20 
0.38 ± .16 

0.44 ± .43 

I 
O.Z2 ± .o:i
I ::i.39 ± .34
::J.rJ'2 ± .05

eQ3s. 

14 x 1ol ± 49 

11
18 x roI ± 51 

112 x rn1±33
71 ± 20 

1 1
17 x ia1±48

11�
x ��

21 

75 ± 17 

I� ± 20
± 14 

1: 
± 13
± 11

72 ± 14 

1

71 ± 13 
I� ± 24

± 11



v, Table I. Continued. 

LAl<E !l!lm liAl Ill. DDI lfill.00.IH 11:B. MlJIX mis 
UW{TR'( 

1974 
1

8.2 ± 1.1 
1
1
21 ± 8.6 

1
1
0,63 ± .23 0.47 ± .18 

1
1
0,47 ± .23 

11
2,2 ± 2.1 

1 1
83±22 

1975 8.6 ± 0.8 
I 

l2 ± 4.4 I o.04 ± .!B
1
0,31 ± .20 0.17 ± .CE 0.48 ± .56 39 ± 17 

1977 1
1
1
9,4 ± 0.8 13 ± 4.6 I o.57 ± .25 0.17 ± .IE 0.34 ± .22 1

1�=� 
16.0 ± 2.5 

o.rn ± .CE
1978 11 ± 1.3 O.CE ± .!B 0.22 ± .CB 0.14 ± .07 0.26 ± .33 

� JhJBI..E .... 1974 
1

9.3 ± 0.9 14 ± 6.7 

1
111::�: :� 

0.53 ± ,16 

I
0.30 ± .IE 0.52 ± .22 56 ± 17

1975 
11

7,3 ± 1.1 
1

16 ± 8.5 

I 
0.41 ± .18 0.24 ± .IE 0.55 ± .67 

1
46±15 � 1977 9.4 ± 2.9 19 ± 15 

1
0,51 ± .24 11 0,21 ± .CE 0.55 ± .57 77 + 48 z::: 11.0 ± 2.6 

o.rn ± .01

133; 9.5.... 1978 9.0 ± 0.6 o.rn ± .02 0.22 ± .12 o.rn ± .CE 0.16 ± .22 

� LME SlffRI!l8 .... 
� fw.,J\INSE 

;:i... 1974 
1
8.7 ± 1.0 

1
14 ± 4.1 

I 
0.82 ± .47 Q.l(l ± .15 

I 
0.30 ± .14 0.76 ± .66 !:{) ± 10 � 1975 

11
7,2 ± 1.4 

1122 
± 8.6 

1
1
0,72 ± .67 0.3'2 ± .11 

1
10,26 ± .IE 1.3 ± 1.7 

1
70±37 � 

:::!. 1977 9.3 ± 0.9 l2 ± 4.3 0.07 ± .06 0,L() ± .17 0.13 ± .06 0.42 ± .79 
1
56 ± 20 

* 1978 9.3 ± 0.8 9.7 ± 4.8 0.10 ± .10 O.L() ± .43 o.rn ± .CE 0.15 ± ,16 37 ± 16 ;::s 

� GRANITE 
§; * 1974 8.8 ± 0.9 

1
19 ± 7.0 

1 1
0,83 ± .44 

1
0.61 ± .17 

1
0.22 ± .12 

1
1
1.3 ± .73 

111�=�
S; 1975

1
8.2 :!: 0.9 24 + 11 

1
10.25 ± .12 0.44 ± .34 0.21 ± .12 I o.62 ± .37� 1977 9.2 ± 0.8 11_11; 6.9 0.35 ± .16 0.12 ± .07 0.24 ± .23 ("".') 10,06 ± ,(B

<:) 1978 9.7 ± 0.4 9.6 ± 3.3 0.12 ± .CE 0.39 ± .17 0.14 ± .06 0.39 ± .48 45 ± 11 
s� 

N.B. N EQIW..S 10 EXCEPT Flll * (9) 
� 
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Table 2. Results oft-tests of between-year changes in levels of six contaminants for all eight colonies. Entries represent the number of tests which 
showed significant(P < .05) increases (t), decreases {t) or no difference H between any two years. The information is presented by (a) contaminant, (b) 
colony and (c) lake. 
(a) 

Compound: 

Direction 
of change 
Total 
Percent 

(b) 

Lake: 
Colony: 

Direction 
of change 
Total 
Percent 

(c) 

Direction 
of change 
Total 
Percent 

! 
42 
57 

DOE 

! i-
28 2 18
58 4 38 

DDT 

! i-
29 2 17
61 4 35 

Ontario 
Snake Mugg's Colborne 

t j<--+ t j<--+ ! t-
19 1 16 23 0 13 15 0 21 
53 3 44 64 0 36 42 0 58 

Ontario Erie 

i - ! i - !
1 29 34 1 37 39 
2 40 47 2 51 54 

Dieldrin 

! t -
14 1 33
29 2 69 

Erie 
Double 

! i-
19 1 16
53 3 44 

Huron 

i .......... 

3 30 
4 42 

HCB 

! i-
24 1 23
50 2 48 

Mirex 

! t-
25 0 23
52 0 48 

Huron 
Chantry Double 

i r- ! t-
20 3 13 19 0 17
56 8 36 53 0 47 

Superior 

! i -

33 2 37 
46 3 52 

PCBs 

! i-
29 1 18
60 2 48 

Total 

! i -
149 7 132 
52 2 46 

Superior Total 
Mamainse Granite 

! r- ! r- ! r-
14 1 21 20 1 15 149 7 137 
39 3 58 56 3 42 51 2 47 

Percent 

! i-
51 2 47

Percent 

! t-
51 2 47



(Chantry Island, Lake Huron); DDT: from 1.2 to 0.1 ppm; mirex: from 7.4 to 1.4 

ppm and PCBs: from 170 to 75 ppm (Mugg's Island, Lake Ontario); and dieldrin: 

from 0.53 to 0.22 ppm (Double Island, Lake Huron). 

On a colony basis (Table 2b), Mamainse Harbour in Lake Superior and Port 

Colbome in Lake Erie showed the least improvement or the fewest number of 
declines (14/36 or 39 percent and 15/36 or 42 percent, respectively). At all other 
colonies, between 53 percent and 64 percent of all paired comparisons were de­

clines with Mugg's Island showing the most. Pooling the individual colonies by 

lake, (Table 2c) Lake Ontario showed the highest proportion of declines (58 per­
cent), followed by Lakes Huron (54 percent), Erie (47 percent) and Superior (46 

percent). 

On a lake basis, comparisons between 1977 and 1978 show that the best overall 

recent improvement comes from Lake Erie (9/12 decreases), followed by Lake 

Huron (7/12), Lake Ontario (6/12) and Lake Superior (1/12). Lake Superior 

showed the only increase (DDT on Granite Island), but generally remained stable. 

Trend Analysis 

All residue data for the four years monitored were fitted to linear and log-linear 

regressions (Table 3). All of the resulting trends were negative. A log-linear model 
fit indicates a constant rate of change. Mirex on Mugg's Island (Lake Ontario) is 

given as an example (Figure 2). The slopes of the residue trends, which were best 

approximated by the log-linear model were used to obtain a half-life value for 

residues in the Great Lakes system. For both linear and log-linear models, the 

• 

18 

j::' 16 
I 

14 
3: 
I 

w 12 

It 
E • 
0. 10 
B
z 

8 

z 6 w 

z 

4 (.) 

- LOG-LINEAR REGRESSION 

--95 % CONFIDENCE INTERVAL

2 

0 
73 75 77 79 81 83 85 87 89 91 93 95 

YEARS 

Figure 2. Mirex, Mugg's Island, Lake Ontario log-linear regression, 1974-1978.
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Table 3. Significant (P < .05) linear and log-linear trends and derived predictions for the 1974-1978 residue data. 

Lake Colony 

Ontario 
Snake 
Mugg's 

Superior 
Granite 
Mamainse 

•best fit
bgood fit (P < .05)
•N.D .. 01 ppm 

Chemical 

Mirex 
DDE 

HCB 

Mirex 

PCB 

HCB 

Significant regression 
Ilnear log lmear 

b a 

b a 

a 

b a 

a 

a b 

Linear model 
Yearly Projected 

decrease year of 
(ppm) non-detectiorf 

1.3 1980 

3.4 1982 

.Q7 1982 

1.3 1979 

.05 1980 

95% 

confidence 
interval 

(1979-81) 

(1980-83) 

(1980-92) 

(1978-81) 

(1979-83) 

Lo_g_-linear model 
Half ProJected 
life year of 

(years) non-detection 

2.1 1994 

3.3 2012 

1.9 1992 

4.8 2037 

2.4 1986 

95% 

confidence 
interval 

(1991-2001) 

(2005-24) 

(1989-97) 

(2017-80) 

(1984-90) 



slope was used to estimate a year when the residue will become <0.01 ppm (the 

level we presently use as our detection limit). 

The projected year when residues reach 0.01 ppm as extrapolated from the 
linear model, is considered to reflect the most rapid decline possible. Estimations 

from the log-normal model may be considered a more conservative prediction for 

disappearance of residue loadings in herring gull eggs and ultimately from the 
Great Lakes ecosystem. These predictions will hold providing there is no drastic 

change in the aquatic food supply of the herring gulls or the availability of the 

organochlorine residues to that food supply. 

Chemical Residues-Within Years 

With two exceptions, Snake and/or Mugg's Islands in Lake Ontario were the 

two highest ranking colonies for residues of DDT, DDE, HCB, mirex and PCBs. 
Colonies from the upper lakes were consistently high for dieldrin. 

At the low end, the colonies of Pt. Colbome and/or Middle Island in Lake Erie 

had, with two exceptions, the lowest rankings for DDE, DDT, dieldrin, HCB and 

mirex. PCBs were lowest in colonies of the upper lakes. 

For mirex residues, Mugg's and Snake Islands had levels statistically (P<.05) 

higher than the rest of the colonies in all four years, and the highest PCB levels in 

three years. 

For each year and residue, colonies were ranked according to their level of 
contamination. By giving the rankings for all residues equal weight, an overall 

ranking was computed for each colony and hence for each lake. Lake Ontario 

colonies were the most contaminated, followed by those on Lakes Huron and 

Superior, with Lake Erie colonies the least contaminated. Other residue data 

indicates that if Lake Michigan were added to this comparison, it would supercede 
Lake Ontario as the most contaminated lake (Gilman et al. 1977a, CWS unpublished 

data for 1978). 

Reproductive Success 

Reproductive success figures for the Monitor Colonies during the period 1974-
1978 are presented in Table 4. 

In 1974, both the Pt. Colborne Monitor Colony and the nearby Canada Furnace 

Colony in Lake Erie had low fledging success (less than .5 young/pair). Lower yet 
was Scotch Bonnet Island (a colony approximately 50 miles (80 km) distant from 

the Snake Island Monitor Colony in Lake Ontario) in 1975. At the same time, 
however, colonies in Lakes Huron and Superior exhibited normal fledging success 
(greater than .8 young/pair). All of the Monitor Colonies as well as Scotch Bonnet 

Island had "normal" fledging success in 1977 and 1978. 

We conclude that herring gull colonies in both Lake Ontario and Lake Erie have 
shown dramatic improvements in breeding success over the last five years. Lake 

Huron and Lake Superior have remained stable during that time period. 

Discussion 

Residue Levels 

The herring gull has a wide distribution throughout the holarctic. The or­

ganochlorine levels present in Great Lakes herring gull eggs are extremely high 
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Table 4. Fledging success at monitor and nearby colonies. 

1974 1975 1976 1977 1978 

Lake Erie 

Pt. Colborne .48" .65" .798 1.45 
Middle 1.7 
Canada Furnace .328 

Lake Ontario 

Snake I.Ole .86* 
Mugg's Island l.52d 1.47d 
Scotch Bonnet .lSb 1.10c 1.01 * 

Lake Huron 

Chantry Island l.48b l.12c 1.4 
Double Island 1.57 

Lake Superior 

Granite Island 1.32• 1.ss• 1.12 
Agawa Rocks 1.66 

•Morris and Haymes 1977-use 30 days to "fledging," these data are not strictly comparable but are not
thought to differ greatly.
hGiJman et al. 1977.
•International Joint Commission 1977.
dFetterolf (personal communication).
•Ryder and Carroll 1978.
*Minimum values, determined from one visit only. Values based on a single visit on unfenced colonies
usually underestimate the fledging success by 25-40 percent.

for any aquatic feeding species. Residue levels for herring gull eggs in any other 
part of Canada are between 5 and 10 percent of the mean PCB and DDE values 
reported here (Vermeer and Peakall 1976). High values reported for black-headed 
gull (Larus ridibundus) tissues from the Sea of Japan were 50 percent lower than 
mean Great Lakes values (Fujiwara 1975). Norwegian herring gull eggs exhibited 

much lower levels of PCBs, accumulating only several ppm (Bjerck and Holt 
1971). Herring gull eggs from the Baltic Sea are the only samples which approach 
Great Lakes values at 62 ppm PCB and 3� ppm DDE (Jorgensen and Kraul 1974). 
From evidence presently available, Great Lakes herring gulls suffer from the 
highest organochlorine contamination level known for the species. 

Residue Trends 

Since the late 1960s, the use of DDT, PCBs and several other environmental 
contaminants has been restricted in Ontario and much of North America (Frank et 
al. 1978b). The rate of decline in the residue levels in the herring gull eggs can be 
attributed to a relatively rapid elimination of these toxic chemicals from the Great 
Lakes aquatic ecosystem through biological degradation, evaporation and 
sedimentation (Bierman and Swain 1978). 

The declines observed in the eggs of the herring gull are presumably a result of 
decreased residue levels in the diet of the birds. On Lakes Erie and Huron, the fish 
diet of the herring gull is composed almost exclusively of alewife (Alosa 
pseudoharengus) and smelt(Osmerus mordax) (Allan 1977 and unpublished data). 
Definitive trend data for contaminant levels in these fish species are not available. 

Frank et al. (1978b) have shown that for alewife and smelt from Lake Huron, 
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levels of PCBs and DDE in 1976 were lower than in 1970. Similarly, in Lake Erie, 
1976 values were lower than those from fish taken in 1971 (Frank et al. 1978a). 
However, these conclusions are based on only small point samples and do not 
necessarily indicate statistically valid trends. Bierman and Swain (1978) have 
presented data which they extrapolate to show a drastic decline in (total) DDT 
levels in fish populations with low body fat in all five Great Lakes. Smelt would 
fall into this category. 

The half dozen organochlorine residues considered in this paper, although 
amongst the most prevalent in modem aquatic environments, represent a small 
proportion of the number of chemical pollutants present in wildlife. Intensive 
analysis of adult herring gull lipid and eggs has revealed other organochlorines as 
well as non-chlorinated aromatics and heavy metals. The complete list of or­
ganochlorines found in herring gulls to date may be subdivided into: (1) agricultur­
ally related contaminants: DDE, DDT, DDD, DDMU, BHCH, alpha chlordane, 
oxychlordane, heptachlor epoxide, methoxychlor and dieldrin, and (2) industrial 
contaminants: PCBs and PCB-OH metabolites; mirex, photomirex and other 
mirex dechlorinated derivatives; di-, tri-, tetra-, penta- and hexachlorobenzene; 
tri- and tetrachloroethylenes and chlorinated styrenes (Hallett et al. 1977a, 1978, 
Norstrom et al. 1978). Polynuclear aromatic hydrocarbons originating from the 
combustion of fossil fuels were also found at low levels in adult lipid from Ontario 
gulls (Hallett et al. 1977b). Heavy metals were also evident, principally mercury 
and lead in eggs but also cadmium, chromium, selenium and other elements in 
feathers were evident (unpublished data). 

Reproductive Success 

The dramatic improvement in the reproductive success of herring gulls between 
1974 and 1978 in Lakes Ontario and Erie is directly paralleled by equally dramatic 
decreases in the major organo..:hlorine residues. Data collection on reproductive 
success to data has not been consistent enough to establish a correlation between 
these two parameters. We are presently continuing an annual three-point assess­
ment of reproductive success using a standardized technique in order to examine 
this correlation accurate) y. 

Gilbertson (1974) documented the reproductive success and contaminant levels 
on several herring gull colonies in Lakes Ontario and Erie in 1972. While trends of 
organochlorine residues have been well monitored in avian species since before 
the time of restricted contaminant use, trends in quality of life measures, e.g., 
eggshell thickness, embryonic mortality, hatching and fledging success, abnormal 
behavior, etc., have not been as well monitored. Although eggshell thinning is the 
reproductive parameter most often associated with organochlorine contamination 
of avian species, these effects are minimal in herring gulls (Pearce et al., in press). 
Anderson et al. (1975) have reported declining DDT-related residues in California 
brown pelican (Pelecanus occident a/is) and in their main food, northern anchovies 
(Engraulis mordax), simultaneous with increased pelican fledging success and 
eggshell thickness. Cooke et al. (1976) have reported indications that egg residues 
of DDE and other organochlorines are decreasing in England and that shell thick­
ness and incidence of shell breakage in the grey heron (Areda cinerea) are return­
ing to normal. Postupalsky's studies in the Great Lakes (unpublished data) show 
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increasing reproductive success and eggshell thickness for double-crested cor­

morants (Phalacrocorax auritus) along with decreasing DDE egg residues. Men­

denhall (in press) has reported declining residues in South Carolina populations of 

brown pelican followed by improved hatching success, increasing eggshell thick­
ness and increasing breeding numbers. 

Summary and Conclusions 

1. Herring gull eggs were monitored for levels of the major organochlorine resi­

dues in two colonies from each of Lakes Ontario, Erie, Huron and Superior

during 1974, 1975, 1977 and 1978. Colonies of Lake Ontario were the most

contaminated followed by Lakes Huron and Superior with Lake Erie as the

least contaminated. Since 1974 significant decreases were evident in levels of

DDT, mirex and PCBs, at all colonies and most colonies showed similar de­
creases for dieldrin, DDE and HCB. One significant increase was noted for

DDT for Granite Island (Lake Superior) between 1977 and 1978.

2. Half-lives for mirex (1.9 to 2.1 years) were calculated for the Snake and Mugg's

Island colonies on Lake Ontario. These were taken from significant fits of

mirex residue trends to a log-linear regression model. Other half-lives calcu­

lated in a similar fashion were 3.3 years for DDE on Mugg's Island (Lake

Ontario) and 2.4 years for HCB on Mamainse Island (Lake Superior). Log­

linear model decreases were also used to extrapolate years of non-detection for

these residues. They were 1992 and 1994 for mirex on Mugg's and Snake

Islands respectively, both on Lake Ontario, 2012 for DDE on Mugg's Island

(Lake Ontario), 2037 for PCB on Granite Island (Lake Superior) and 1986 for
HCB on Mamainse Island (Lake Superior).

3. Reproductive success of herring gulls was determined on all colonies in 1978

and on selected colonies prior to that. Reproductive success has shown a
substantial improvement on Lakes Erie and Ontario. It was directly paralleled

by a decline in the major organochlorine residues. Reproductive success on

Lake Huron and Lake Superior has remained relatively high.
4. Continued monitoring of residue levels and the reproductive success of herring

gulls will serve to indicate trends in contamination by persistent toxicants and

in the overall health of the Great Lakes ecosystem. Trends from 1974 to 1978

show a general improvement.
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Changes in Species Composition 
of Great Lakes Fish Communities 
Caused by Man 

Henry A. Regier 
Institute for Environmental Studies, University of Toronto, Ontario 

Introduction 

We are at least five years and perhaps ten years away from a reasonably com­
plete understanding of the topic of this paper. But some of the general features of 
when, how and why the Great Lakes fish communities have changed due to man's 
activities are coming clear. My objective now is to sketch hypotheses and a 
conceptual framework that might prove useful in attempts to integrate our under­
standing of inadvertent changes of the past and of more deliberate changes of the 
future. 

The number of scientific papers quite directly relevant to important aspects of 
our topic has been growing at something like an exponential rate. The doubling 
time of the number of significant papers may be about 10 years. A list of 100 
particularly significant papers could readily be assembled. Perhaps another 100 
will be produced in the 1980s. The sooner the researchers produce an integrated 
and detailed account of the fish community changes, whatever its shortcomings, 
the higher the quality will be of subsequent work. 

Several symposia have been convened in recent years that have dealt witn rhe 
ecology of families and associations of fish species that have responded to man's 
varied and ubiquitous influences. Those that have some immediate relevance to 
the Great Lakes include symposia on coregonines (Lindsey and Woods 1970), 
salmonids including both salmonines and coregonines (Loftus and Regier 1972), 
centrarchids (Stroud 1975), percids (Colby 1977) and cool-water associations in­
volving esocids as well as other taxa (Kendall 1978) .. The list will be augmented in 
1979 with a Great Lakes-oriented lamprey symposium and in 1980 with a "stock 
concept" symposium that will focus again on salmonids and percids. 

Meanwhile numerous other symposia, reference groups, workshops and col­
laborative studies have addressed other aspects of the Great Lakes ecosystems 
and their responses to man's activities. Particularly noteworthy are the Great 
Lakes Basin Commission's Framework Study and the International Joint Com­
mission's Pollution from Land Use Activities Reference Group, PLUARG (Berg 
and Johnson 1978). The Great Lakes Fishery Commission (GLFC) helped to 
sponsor several of the symposia listed earlier and is the lead agency in the lamprey 
and stock concept symposia scheduled for 1979 and 1980. GLFC has also funded a 
Feasibility Study of Great Lakes Ecosystem Rehabilitation and Restoration, 
GLERR, which will be reported to the Commission in June 1979 (see Magnuson 
and Regier 1978-a draft report.) 

With this great wealth of information in the form of many partial analyses it 
seems feasible now to take seriously a challenge to understand the Great Lakes 
from an ecosystemic, holistic viewpoint. That is the perspective of our GLERR 
study to which a score of colleagues have made important contributions. 
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Baseline Conditions Two Centuries Ago 

Because we are terrestrial beings, humans have only a very partial natural 
appreciation of the workings of aquatic ecosystems. Even in areas where we 
directly perceive that degradation has occurred we have only a dim sense of the 
nature and extent of the degradation, unless we resort to scientific study. An 
effective start toward gaining a better appreciation of our impacts involves a 
comparison of selected present features of those ecosystems with comparable 
features two centuries ago when our impact on those ecosystems was compara­
tively slight. 

The extent of nearshore wetlands, coastal marshes and nearshore macrophyte 
beds was much greater in the natural state than in the present state of economic 
development and/or relative degradation. 

Streams and rivers flowed cool and clear in summer with far less seasonal 
fluctuation in flow than at present. Salmonids spawned in them. 

The nearshore ecological community in sheltered bays and island clusters was 
in the form of a luxuriant mosaic with macrophytes, numerous large invertebrates 
such as molluscs, crustaceans and insects and many large fish such as muskel­
lunge, pike, sturgeon, smallmouth bass, etc. Various mammals such as moose and 
muskrat used those areas extensively. 

Reefs and areas of mid-depth, say 4 m to 12 m, were extensively used for fish 
spawning and served as the preferred habitat for larger percids and ictalurids in 
summer, and of salmonids in spring and fall. 

The deepwater community contained large semi-benthic zooplankton and a 
complex association of coregonines and salmonines, especially in summer. 

The offshore surface waters had a rather sparse plankton community, some 
small shiners and were comparatively clear. In areas near eroding clay bluffs the 
water was of course turbid then much as it is now. 

The ionic composition was dominated by the carbonate-bicarbonate series with 
a gradual enrichment from north to south. The streams that drain the igneous 
Canadian Shield contribute little compared to those that drain the limestone re­
gions further south. The chloride content was very low in the lakes at that time. 

Organic sediments did not accumulate, that is they were fully oxidized through 
biotic or chemical means, except in some marshes, bays and perhaps in a few deep 
basins. Except perhaps in a few very local areas, the oxygen concentration re­
mained high at all times of the year. 

With respect to rooted aquatic plants, benthic animals, fish, reptiles and the 
mammalian frequentors of wetlands, a large part of the biomass consisted of older, 
larger individuals of large-sized taxa. For example, it seems reasonable that over 
50 percent of the total biomass of all fish was contributed by those individuals 
each over 5 kg in weight. 

The Great Lakes then contained no Pacific salmon species, brown trout, rain­
bow trout, Atlantic salmon (except Lake Ontario), nor alewife, rainbow smelt, 
carp, goldfish, white perch, and sea lamprey (again except perhaps in Lake On­
tario). They contained unique species or subspecies that are now extinct such as 
the blue pike, Michigan grayling and some coregonines. Scores of distinctive, 
locally-adapted stocks of salmonids and percids that once existed have since been 
obliterated. 
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Two centuries ago the lake levels fluctuated gradually due to climatic precipita­
tion trends, much as they do now. When furious storms coincided with high water, 
barrier bars across the mouths of bays were occasionally broached. The ecology 
of the bay would then be modified markedly due to this natural impact, until such 
time when the break would have mended naturally. Ecological communities typi­
cal of such peninsulas and bays are quite resilient to even major natural calamities 
(see Nelson and Needham 1978). 

Human Activities That Have Altered the Fish Associations 

Part'icipants in a GLERR workshop (Toronto, January 17-20, 1979) developed 
a listing and classification of human activities that have influenced the fish associ­
ations as well as other components of those ecosystems. Space here does not 
permit more than the briefest of annotation. The major point to be noted is that 
many activities have influenced the fish associations and almost always in a way 
that reduced the quality of the yields of this resource. 

Stresses Directly Related to Fish 

(i). Fishif!g, Whether Sport or Commercial. The classical fishing-up process oc­
curred in the Great Lakes in that the largest individuals of the largest species were 
removed first. Eventually almost all the fish above 1 kg were removed and the 
fishery thereafter was prosecuted in a way that permitted few fish to survive 
beyond the age at which they reached 1 kg. In many areas the fishing-up process 
proceeded until relatively few fish exceeded 0.2 kg. (The sea lamprey, with much 
the same species and size preferences as humans, as well as other stresses, as­
sisted in the fishing-up process comparatively late in that process.) 

(ii). Invasions of Exotic Biota through Canals. The story of the consequences of 
sea lamprey's entry into the upper lakes by way of Welland and/or Erie Canals is 
well known. The alewife's invasion may have been almost as deleterious. The 
white perch is currently on the march: All are consequences of a decision to build 
canals for commercial purposes. Incidentally, the fishermen who suffered as a 
result of those decisions were not effectively compensated for their losses. 

(iii). Introductions of Exotic Biota. Fishery managers introduced the European 
carp into the lakes in the 1880s and rainbow smelt into the watershed in the 1910s. 
Their impacts are not fully understood. Commercial fishermen have found ways to 
capture and market them. Quite a number of salmonine species have been intro­
duced almost entirely to serve angler interests. The pelagic coho salmon was 
chosen by Michigan to order to prey upon the alewife as a pelagic pest; the 
kokanee by Ontario to feed directly on plankton and compete with alewife and 
smelt. The pink salmon now spreading through Lake Superior and the lower lakes 
was an "accidental" rek;ase. Rainbow trout were planted in order to utilize natu­
ral stream spawning and rearing capabilities. 

(iv). Entrainment and Impingement in Water Intakes. Countless numbers of the 
young of various species of fish as well as adults of the more pelagic forms are 
killed as a result of water intakes for industrial and domestic purposes. The extent 
of impact is under debate (Van Winkle 1977). 

(v) Thermal Outfalls. Some industries, especially electric power plants, recycle
vast quantities of warmed water into the lakes. Beyond the entrainment and 
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impingement effects, the influence of the heated water in the environment is still 

under debate. Smallmouth bass which are near their northern limit in the Great 
Lakes may on balance benefit from the warm water (Shuter et al. 1979). Other, 

stenothermic species that used to frequent such areas may suffer from the pres­
ence of warm water perhaps by effective exclusion from traditional habitat or by 

having migratory paths barred and sequences disrupted. 

Nutrient Related Stresses-Eutrophication 

(i). Chemical substances used as raw materials for photosynthesis lead eventu­
ally to enhanced production of pelagic phytoplankton if the loading rate increases 

with time. With excessive enrichment macrophytes are shaded out and large fish 

predators such as pike and muskellunge disappear. Their prey species may then 
thrive. 

(ii). As nutrient loading intensifies more of the nutrients reach offshore surface 
waters where an augmented planktonic community becomes sufficiently rich to 
support some pelagic species such as yellow perch which then thrive. This species 
is seldom found offshore in pelagic waters in oligotrophic lakes. 

Other pelagic fish species such as alewife and gizzard shad also benefit from the 

increased plankton production. If sufficient pelagic fish can then be produced, a 
new niche for a pelagic piscivore is created, e.g. the Pacific salmon. 

(iii). If eutrophication becomes very intense, the positive feedback process by 
which oxygen of the hypolimnetic waters becomes exhausted is triggered. In the 
extreme case, all stenothermic fish species are then excluded during the critical 
summer period and are extinguished in that lake. This has occurred with lake 

whitefish, lake herring and blue pike in the Central Basin of Lake Erie. 

Stream Alteration 

Some valued fish species or some of their stocks migrated into streams to 
spawn. The Atlantic salmon was endemic to Lake Ontario and disappeared over a 
century ago. Strong circumstantial evidence points to the damming, siltation and 
warming of the spawning streams as the proximate factors in their extinction. 

Stocks of lake trout, lake whitefish, walleye, sauger and other species through­
out the Great Lakes spawned in tributary streams. Most of those spawning runs 
have been destroyed with a consequent impoverishment in the genetic and ecolog­
ical complexity of the fish associations. 

Toxic and Microcontaminant Stresses 

(i). Incidents of gross poisoning as a result of industrial wastes carelessly dis­

posed into those waters were common from the mid-1800s to the mid-1900s. A 
local furor sometimes ensued with a result that the grossest features of the 
poison-loading practice were discontinued. No fish species seems to have been 
exterminated as a result. Some fish stocks may have been destroyed, but I do not 
know of any documentation in support of that conjecture. Certainly fish taken 
locally could not be sold if their flavor was offensive, as with phenol contamina­
tion. Fishermen again were usually not compensated, or only to a very inadequate 
extent. 
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(ii). The microcontaminant problem is largely one of human health. Concern 

about those substances has resulted in regulations that seriously contaminated fish 

not be marketed. To the disadvantage again of the fishermen, but occasionally to 

the advantage of fish, fewer fish were then harvested. In Western Lake Erie, 
walleye contaminated with methyl mercury were thus protected at least in part 

and a rebound of the population has occurred. Earlier analyses had convinced 

fisheries researchers that this stock had been severely over-fished (Regier et al. 

1969). 

Major Physical Alterations 

(i). Water level controls. Depending upon the level at which lake levels are 
controlled, the amount of shoreline erosion may be reduced and with it the extent 

of clay turbidity. The latter has an adverse influence on the productivity of waters, 
including their production of fish. 

If high water levels are prevented in the future then the periodic rejuvenation of 

certain bays such as Inner Long Point would not likely occur. Gradually such bays 

might become silted and weed choked, with occasional anoxic events deleterious 

to fish such as pike and bass. 
If attempts to control water levels lead occasionally to higher water levels than 

would have been the case naturally, then the converse of the above events could 
be expected to happen. 

(ii). Canals and diversions. As already indicated above, these provide invasion 

routes for nonendemic species. Invasions by sea lamprey, alewife and white perch 
are well known. Presumably other fish species that do not yet occur in the Great 

Lakes will in the future use the canals to invade them. Apparently no one has 

hazarded a guess as to which species might be the next to appear. 

Of growing concern is the epizoological process by which pathogenic organisms 

spread across our continent. There are numerous hotspots of virulent fish diseases 

scattered across the countryside. Presumably canals will expedite the spread of 
some of these. 

(iii). Shoreworks, dredging, dumping, sedimentation and infilling. Harbor and 

dock construction tends to occur in those areas that are among the most valued 
from a fish production viewpoint. Fish species particularly valued by anglers and 

now reserved for them are most severely affected. Low valued, tolerant fish then 
dominate the harbor waters, unless they are too severely degraded by related 

industrial and shipping wastes. 

Dredging, dumping and so on are practiced in relatively shallow waters that are 

among the most productive for large percids such as walleye and sauger, as well as 
ictalurids like channel catfish. A modest amount of turbidity caused by these 

practices may benefit the light-sensitive large percids. Large amounts lead to the 
reduction of productivity of the waters with respect to fish food. Excessive 

amounts greatly reduce the efficiency of food capture by sight-feeding fish such as 
walleye. 

(iv). Wetland destruction. Pike and muskellunge as well as some other species 

spawn on flooded wetlands and marshes. These areas then serve as nursery 
habitat for the young which subsequently enter permanently deeper areas with the 

receding waters. Often macrophyte beds occur in those waters next to marshes. 

562 Forty7Fourth North American Wildlife Conference 



The draining and dyking of such areas removes marsh habitat and also leads to the 
reduction of macrophyte beds on the lake side of the new dykes. Both lead to a 
great reduction of esocids, for example in the southwestern area of Lake Erie 

early in this century. 
(v). Sand, gravel and rock extraction. Inshore and underwater deposits of those 

materials near settlements have long been used for construction purposes. The 
gravel and rock beds in some cases were spawning habitat for salmonids and 
percids. Large stretches of the shoreline and nearshore waters of Western Lake 
Ontario were denuded of large rocks by "rock grabbers" decades ago (Whillans 
1977). There is circumstantial evidence that the suitability of some reefs for lake 
trout spawning was destroyed in this way. 

(vi). Waves and currents due to shipping and boating. Many localized, naturally 
protected areas have been colonized by pleasure boat owners. The high speed 
movement of boats, together with petroleum and other wastes, tends to change a 
protected lake-like habitat into something a little more like a degraded stream 
habitat. Presumably this acts directly to the disadvantage of bass. Indirectly, 
macrophytes are adversely effected, presumably to the disadvantage of pike. 

Large vessels plowing through channels and rivers create waves and currents 
along nearby shores that keep the "state of succession" to an "early" and rather 
undesirable type. Few valued fish can be expected to be found in such locales. 

(vii). Modification of ice regimes. If management of ice cover results in the 
build-up or pile-up of ice thickness inshore, the nearshore association will likely 
be adversely affected through massive abrasion of the substrate. If so, an effect 
will be to keep more of the nearshore community in a physically stressed state 
than was previously the case, to the relative advantage of small, low valued fish 
species. 

Catastrophic Events 

Many of the above kinds of stresses can build incrementally and gradually. Or 

they can occur catastrophically on occasion. In some ways a massive catastrophic 
event differs qualitatively from a long-term incremental process, both ecologically 
and politically. Certainly they are dealt with very differently politically. 

We know relatively little about the impacts of major oil spills on fish associa­
tions like those of the Great Lakes. Or of possible major leaks of radioactive 
material from nuclear power plants, or of possible major spills of highly poisonous 
materials transported in great quantity over all the Great Lakes. We can expect 
the major effects of such catastrophes will be uniformly deleterious to the quality 
of the fish association, that the fishermen will suffer the consequences and that 
they will not receive just compensation. 

Present Conditions 

A watershed and lake ecosystem may be perceived as comprising four major 
components: the tributary streams; the coastal zone including nearshore littoral; 
the offshore, deep hypolimnetic waters and benthos; and the offshore, near­
surface, epilimnetic communities. Again some minimal annotation will have to 
suffice here. 
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Tributary Streams 

Distant from urban areas, there are many ecologically healthy tributaries to the 
Great Lakes. Those near settlements tend to be most degraded at or near the 
mouth, with less degraded reaches further inland. Thus settlements tend to break 
ecological connections between the lakes and upstream habitats to the disadvan­
tage of stream spawning and migratory species. 

During the 19th century many hundreds of dams were located on Great Lakes 
tributaries to harness water power for mills of various sorts, to dam up water to 
supply industry and settlements, to feed canals, etc. Many of those dams have 
since crumbled and thus this kind of major stress has been gradually relaxed. 
Valuable spawning runs of salmonid species have been re-established in some of 
them. 

Great Lakes ecologists and managers have not paid sufficient attention to the 
effect of stream uses and abuses on Great Lakes processes, as the PLUARG 
reports clearly demonstrate. Much remains to be done. 

The sea lamprey control program involves poisoning the ammocoetes in the 
mud of streams. This sometimes involves death of other fish species as well as 
other biota. GLFC is seeking to perfect ecologically more sensitive ways of coping 
with the sea lamprey pest. 

The Coastal Zone 

In the primeval Great Lakes of two centuries ago, the estuaries, bays, bars and 
nearshore reefs seem to have figured importantly in the life cycle of almost all of 

the valued fish species. Often the spawning and early life history stages occurred 
there. For many species the ecological requirements for successful reproduction 
are quite strict (Balon et al. 1977). Today many of these traditional reproductive 
habitats no longer prove viable for the stocks. 

In any listing of the most severely degraded areas of the Great Lakes basin, the 
great majority are located in the coastal zone. From ecological, aesthetic and 
economic viewpoints these locales were once among the most important in the 
Great Lakes. In the last few decades these locales have been largely ignored by 
planners, managers and researchers. What a curious combination: most valuable, 
most degraded, most ignored! 

The Offshore Hypolimnetic Associations 

The salmonines, coregonines and larger percids have long dominated the inter­
ests of fisheries managers and researchers. Those species dominate the deeper 
waters, at least during the period of summer stratification. Large percids can 
survive warm surface water, though they do prefer cool deeper waters. 

All through the Great Lakes the deepwater fish associations are currently in a 
very degraded state, though some recovery is evident from a deep low a decade 
ago. Better fisheries policies, sea lamprey control and restocking are largely re­
sponsible for the improvement. The improved controls on nutrient, poison and 
contaminant loading have made little direct contribution to the recovery of these 
stocks, partly because these kinds of stresses were not directly responsible for 

some of the historic degradation of the deep off-shore species in the upper Great 
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Lakes. Where some of these stresses were involved in the lower lakes the control 

and recovery process seems not yet to have reached a point where a recovery of 

the hypolimnetic fish stocks is apparent. 

The Offshore Epilimnetic Waters 

These waters are now luxuriant in planktonic production in large areas such as 

Green Bay, Saginaw Bay, Western Lake Erie, and several inshore parts of Lake 

Ontario. They are now dominated by small, short-lived pelagic fish like alewife, 

gizzard shad, freshwater drum, and to a lesser extent smelt, white bass and yellow 

perch. 

The primeval Great Lakes contained no large pelagic piscivores. The 

emergence of a large biomass of small pelagic clupeids and osmerids provided 

incentive to introduce large pelagic salmonids, like Pacific and Atlantic salmon 
and rainbow trout. Thus the lakes today contain a pelagic association, made up 

mostly of exotics that simply did not exist two centuries ago. An open-lake salmon 

sport-fishing clientele has developed that would presumably be adverse to strict 

anti-eutrophication programs if a consequence of such programs were that this 

exotic pelagic association were to be severely depressed. Some fishery managers 

nourish a hope that this clientele would become. interested in rehabilitated native 

salmonids which might again thrive with a reduction in state of eutrophy as well as 

other stresses such as lamprey predation and overly-intense commercial fishing. 

In summary of this section I suggest that the locale of ecological dominance has 

shifted during the past century. The large "k-selected" fish species that once 
dominated the fish association were closely related to the coastal, nearshore zone. 

Currently large areas of the lakes are dominated by an offshore association of 

"r-selected" exotics. In some parts, especially in the upper lakes, the fish associa­

tion seems to be impoverished in that the "k-selected" species have been greatly 
reduced in abundance, but "r-selected" species have not increased notably. 

With the great increase in production of plankton and abundance of pelagic fish 

in large parts of the lake it would seem reasonable to suppose that a large increase 

in commercial catch of fish should have occurred. This has not been the case-the 

total catch of fish in the Great Lakes peaked early in the present century. 
Several of the small species are almost worthless economically, i.e. worth only 

several percent of the large valued species, on a per unit weight basis. Also it 

seems that the ecological production of small pelagic fish is not vastly greater than 
was the case with large benthic taxa which once dominated the lakes. This runs 

counter to some widely-held, overly simplistic intuitions of trophodynamic 

ecologists. The latter have often put more faith in an intellectual creative abstrac­

tion than in direct holistic observation. 

Concluding Statements 

Overall the change in the fish associations in the Great Lakes during the past 

two centuries has involved a massive shift from high-valued, large, long-lived, 

benthic species to low valued, small, short-lived pelagic species. Though fishery 

enterprises, both commercial and sport, have found ways to use some of the 
species that are currently dominant, a return to the earlier association is generally 

held to be a desirable goal on economic grounds. But what the relative economic 
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benefits would be has not yet been fully assessed (see Magnuson and Regier 1978, 

Kuchenberg and Legault 1978). 
The long list of stressful human activities presented in a preceding section have 

often interacted additively or even synergistically to effect the overall transforma­
tion of the fish association. I attach a lot of importance to that inference. It helps 

to explain why all the piecemeal and uncoordinated attempts to "manage" the 
Great Lakes fisheries heretofore have been relatively ineffective. Presumably a 

similar reason underlies the lack of significant progress in the Great Lakes clean­

up program, where qualities other than the relative value of fish stocks are of 

primary consideration. 
Sooner or later-much as they may work to resist it-the senior bureaucrats 

who now control the Great Lakes clean-up program will have to come to terms 
with a more holistic approach. The prospects for the rehabilitative recovery of 

these lakes may then improve dramatically. 
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Alaska encompasses some 586,000 square miles (375 million acres; 153.4 million 

ha) of land containing bountiful known natural resources within an essentially 

pristine environment, plus some unknown magnitude of resource wealth yet to be 
identified. In addition, the territorial sea and submerged lands along a 30,000 mile 

(48,000 km) coast also contain substantial resource values. The Alaska Lands "(d) 
(2)" legislation now being debated in the Congress will decide how the lands will 

be divided among the federal government, the state, and the Alaska Natives and to 
great extent how the natural resources of the state eventually will be managed. 

Central to and actually a basis for this lands issue is the Alaska Native Claims 
Settlement Act (ANCSA), signed into Federal law on December 18, 1971. 

The Settlement Law 

The Alaska Statehood Act of 1958 gave the new state the right to select 104 

million acres (42.5 million ha) of Federal lands, and among other provisions ex­
plicitly identified the state as the primary authority for managing the fish and 

resident wildlife resources within its boundaries. Statehood accelerated the "Na­

tive Claims" issue during the early 1960s, and was a major factor in prompting 

Secretary of Interior Udall in 1966 to impose a "land freeze" on all unreserved 
federal lands in Alaska. The discovery of one of the largest oil fields in the world in 

1968 on the North Slope further intensified the pressure on Alaska's land. The 
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intent of the 1971 Settlement Act was to provide the necessary framework for 
resolving native claims, for addressing the state's land entitlement, for land-use 
planning, and for protecting environmental values. Section 17 (d) (2), which di­
rects the Secretary of the Interior to withdraw up to 80 million acres (32.7 million 
ha) of land for conservation purposes, has been the primary focus of the so-called 
"(d) (2) legislation" now before the Congress. 

Under the law the Alaska Natives-a "native" being defined as a person of 
one-fourth degree or more Alaska Indian, Eskimo, or Aleut blood-will receive 
about 44 million acres (18 million ha) of land and about $1 billion. It provided for 
the establishment of Regional Corporations (now numbering twelve geographical 
regions) comprised of Natives having a common heritage and sharing common 
interests to utilize the Act's benefits for the purpose of conducting business for 
profit. In addition, each Native village within a Regional Corporation was organ­
ized into a Village Corporation. The Act established a system of land allocation to 
each Native village based upon population size and to each Regional Corporation. 
The subsurface estate belongs to the Regional Corporations, except for certain 
Native selections in Federal reser"es such as wildlife refuges. In essence, once the 
land is conveyed these 44 million acres of Native lands are simply "private 
lands," unless future Congressional action should modify the present situation. 

The.re are a number of policy statements and specific provisions in the law that 
are relevant to this discussion and should be pointed out. 
1. There is an immediate need for a settlement of aboriginal land claims. Such

settlement is predicated on the aboriginal use and occupancy of lands rather
than on the use of resources.

2. The settlement should be accomplished rapidly in conformity with the real
economic and social needs of Natives, with maximum participation by Natives
in the decisions, without establishing any permanent socially defined
privileges, without creating a reservation system or lengthy wardship or trus­
teeship, and without adding to the legislation establishing special relationships
between the United States Government and the State of Alaska.

3. No provision of the Act shall replace or diminish any right, privilege, or obliga­
tion of Natives as citizens of the United States or of Alaska or relieve, replace,
or diminish any obligation of the United States or of the State of Alaska to
protect and promote the rights or welfare of Natives as citizens of the United
States or of Alaska. This policy statement is particularly relevant to the con­
tinuance of subsistence hunting and fishing on the Fderal lands.

4. All aboriginal titles, if any, and claims of aboriginal title in Alaska based on use
and occupancy, including submerged land underneath all water areas, both
inland and offshore, and including any aboriginal hunting or fishing rights that
may exist, are extinguished.

5. With certain exceptions all lands identified as potential Native lands are with­
drawn from all forms of appropriations, including State selection.

6. Easements are to be provided to accomodate full right of public use and access
for recreation, hunting, transportation, utilities, docks, and other public uses.

Implementation 

Many delays have ensued since the Act was passed, and implementation has 
proceeded slowly in the midst of litigation; land selection and conveyance prob-
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lems; battles involving "environmentalists," Natives, "developers," politicians, 
and bureaucrats; Congressional review and investigation; and the attempt to solve 

it all by passage of "(d) (2) legislation" -currently labeled the "Alaska National 
Interest Lands Conservation Act.'' The main thrust of the legislation has been 

environmental, with state land selections and Native claims and Native land selec­
tions somewhat secondary. Some lands have been conveyed to the Native Re­

gional and Village Corporations, but the process is slow and procedurally com­

plex. The total selections by the Natives far exceeded the total allotment of about 
44 million acres, and therefore considerable negotiation remains necessary. 

In the language contained in ANCSA is adhered to during the implementation 

process, there should be relatively few problems that can be attributed specifically 

to Native claims or privileges. Alaska will not suffer from the reservation/treaty 
problems of the "Lower 48." Alaska Natives will be private landowners subject 
to the same constraints as other citizens. As noted earlier, all aboriginal claims in 

Alaska supposedly will be extinguished once the law has been fully implemented, 

except of course for whatever implicit responsibilities for aboriginal peoples the 

federal government may retain relative to the Constitution and to previous legal 

agreements and decisions. The main complications yet to be faced will concern 
the management of Alaska's lands and resources after land conveyance to the 

various land authorities has occurred-i.e., State of Alaska, Alaska Natives and 

other private citizens, Bureau of Land Management, National Park Service, U.S. 

Fish and Wildlife Service, and the Forest Service. The (d) (2) legislation eventu­
ally passed will determine how complicated the resource management problem 

will become. Of particular importance and interest in this legislation has been the 

management of Alaska's fish and wildlife resources, and the significance of pro­

viding for the subsistence needs of Alaska Natives and other rural residents in 

Alaska. 

Subsistence and the Alaskan Way of Life 

The Alaska Natives have pushed strongly to include a "Subsistence Title" in all 
the proposed (d) (2) legislation, and the State of Alaska supports this effort except 

for federal overview authorities on state management. The language would man­

date the continuance of subsistence hunting and fishing by rural residents-al/ 

rural residents, not just the Natives-and would establish subsistence as the 
priority consumptive use of our fish and wildlife resources. There is little question 
that this issue has been one of the most emotional of all the issues being ad­
dressed, nor that there will be substantial impacts upon the future management 

policies concerning the human utilization of these resources. 

The question of "subsistence" is complex, What is "subsistence?" Who are 

"subsistence users?" Is the commercial salmon fisherman who year after year 
derives his entire livelihood from his catch of salmon a "subsistence user?" What 
of the Eskimo who kills walrus for food and hides, but uses ivory to provide for his 

needed cash? What of the Yukon Indian who takes salmon for his subsistence 
"food needs" and additional fish for roe to supply his subsistence "cash needs?" 

What of the villager who traps commercially for fur? 
"Subsistence" is a spectrum of uses at best, quickly overlapping recreational 

and commercial uses from year to year, seasonally, or even daily. In numerous 
parts of Alaska, there are fishermen who take salmon, herring, and other species 
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for commercial purposes and also take them for subsistence purposes. In some 
form or another, living-off-the-land permeates almost every Alaskan lifestyle with 
varying degrees of dependency-whether a person lives in rural villages such as 
Koyukuk, Shageluk, Emmonak, Ninilchik, and Hoonah or in such urban com­
munities as Juneau, Homer, Anchorage, Palmer, and Fairbanks. 

A prevailing idea in the "South 48" that all existing subsistence needs and 
endeavors and the present mechanisms for harvest are and should remain primi­
tive is erroneous. All of the modern conveniences-airplanes, snowmobiles, 
motorboats, efficient weapons, modern houses-have removed most of the 
"primitiveness" from the old so-called subsistence lifestyle that once was. Yet the 
need for such utilization of our fish and wildlife resources continues, and many 
Alaskans depend upon these for their livelihood. 

Unfortunately, there never have been any subsistence guarantees, and it is pure 
folly to expect that such guarantees can be provided today. Most renewable 
resources are affected by a variety of factors which may affect their availability on 
any given day, during any month, year, or decade. This variance is especially true 
of our fish and wildlife populations, which fluctuate in numbers and availability 
through time. For one to experience a stable dependency on these resources, 
there must be a cognizance of the need for diversity and good management. Today 
this diversity can be provided only by examining all the options and not by limiting 
any consumptive use to any given parcel of land. Fish and wildlife know no 
boundaries and are part of an ecosystem that must be managed in its entirety. Any 
fragmentation of management authority as could result from (d) (2) legislation 
seriously hampers effective conservation efforts and the ability to provide for 
continued subsistence use. 

State Actions Affecting Subsistence Use 

The governor, the state legislature, and my department have recognized fully 
the needs of rural peoples for fish and wildlife resources. It is significant that the 
governor's policy and that of the boards of fisheries and game for some years has 
been and remains that "subsistence use" is the priority use among the various 
consumptive uses of our fish and wildlife resources. This priority recently became 
established in state law by action of the legislature and the governor last July. 
Concern for rural people's needs in Alaska for fish and wildlife has been in evi­
dence since statehood, and was recognized even before that by the 'old Alaska 
Game Commission inder the territorial and federal government system. It is im­
portant to note that Alaska Natives have received no special privileges, nor have 
they requested any ethnic privileges. 

The history of state regulations is instructive in assessing what legal provisions 
have been made for subsistence-type uses. After statehood, increased bag limits, 
either-sex seasons, and extended seasons were allowed, especially in rural areas 
where limited access constrained urban or suburban hunters from visiting. A 
typical liberal example of providing for subsistence needs relates to the caribou 
regulations north of the Yukon River where for many years no-closed-season and 
no-bag-limit regulations for the local residents were in effect. In many "bush" 
areas, moose seasons lasted through the winter, or a later winter season was 
instituted, so that moose could be taken after meat supplies from the fall hunting 
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period were done and at a time of year when meat spoilage was no problem. No 

seasons or bag-limits were placed on the taking 'of most marine mammals and of 

most finfish and shellfish-these animals constituting more than 80 percent of the 

subsistence needs of the Native peoples in Alaska. Even today, in spite of greatly 

increased demands upon our fish and wildlife resources, most of these aquatic 

species can be taken with no or few restrictions. These various considerations, I 

feel, demonstrate that the state indeed has been and continues to be concerned 

that local needs are met, and has attempted to provide for them in one way or 

another since 1959. In reality, only a few species are problems-namely, moose, 

caribou, king salmon, walrus, and bowhead whale. 

Nevertheless, in the Congress and among certain "outside" groups there has 

been great concern that the state's fish and wildlife management programs have 

not provided adequately for "subsistence" uses and especially for Native 
peoples. It is true that problems have arisen and at times persisted, especially 

when some desirable species was in short supply. Everyone recognizes, however, 

that protection of the resource base has top priority. When some species popula­

tions are low, for whatever reason, it becomes necessary to restrict or even 

prohibit all consumptive uses of those species until the populations recover. Cer­

tain populations of moose and caribou presently are in that situation. 
The recent state law now in effect defines "subsistence uses," "subsistence 

hunting," and "subsistence fishing;" mandates subsistence as a priority use; and 

establishes a "subsistence section" in the department of fish and game. The 

implementation of that law, which became effective on October 10, 1978, is pro­
ceeding. We are beginning to staff the new "subsistence section," and the boards 

of fisheries and game are in the process of soliciting proposals for subsistence 

regulations. At their forthcoming meetings and public hearings in late March and 

early April, 1979, they will adopt certain policies and general provisions and will 

promulgate regulations governing subsistence use of fish and wildlife-for such 
use by all Alaskans. 

Other action being contemplated by the state at the present time is the re­

gionalization of the "Regulatory Board System" to improve the public partici­

pation process in the setting of fish and game regulations. A bill is now under 

consideration _by the state legislature for establishing six "Fish and Game Re­
source Regions" and six "Fish and Game Regional Councils," and reorganizing 

the present local advisory committee system into "Local Fish and Game Commit­

tees" within each of the regions. It is designed especially to increase the partici­

pation of local people in the regulatory system that governs their utilization of the 

fish and wildlife resources of the state. 

Concluding Remarks 

The above discussion summarizes briefly the "Native Claims" issue in Alaska, 

and the problems associated with the Alaska Native Claims Settlement Act of 

1971. The problems-real and potential-of resource management in Alaska re­

late not to the claims and desires of our Native peoples, but rather to the heavy 

hand of environmentalists in the development of federal implementing law that 

will divide Alaska into various land-managing authorities-private, state and 
federal-and will impose severe constraints upon the use of both land and re-
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sources. Satisfying the subsistence needs of Natives and other.rural residents as a 

priority use will cause some difficulty on the allocation of a few species, but at 

present and for the forseeable future the problem should be minimal. It is fortu­
nate that Alaska has not had to deal with reservations and treaties as have the 
various other states and provinces. It remains to be seen, however, what future 

actions of the Congress and the courts will impose. 
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Federal, Provincial and State 
Government Perspectives 

Some Aspects of the Native Harvest of 
Wildlife in Canada 

G. H. Finney 
Canadian Wildlife Service 
Department of the Environment, Ottawa, Ontario 

The title of this paper, "The Native Harvest of Wildlife in Canada," is one 
which I'm sure coajures up many different images among different people. To 
many, the Native harvest of wildlife is primarily an issue of human rights, those on 
one side of the issue regard special Native hunting rights to be an essential element 
of cultural heritage of Canada's Inuit, Indians and, perhaps, some Metis, while 
others feel that hunting rights (if they be rights at all and not merely privileges) 
should be the same for all citizens regardless of racial origin. And there are those 
who believe that the essence of the issue is a legal one, a rather tangled and 
confusing legal study to be sure, even among those who are intimately concerned 
with the unravelling. Inevitably, it has also transformed into an issue of politics on 
many levels. Lamentably, but also inevitably, to some, the Native harvest of 
wildlife is primarily sand in the wheels of a smooth running bureaucracy, an 
irritant which would be best appreciated by its absence. 

In this paper, I propose to put these perspectives aside as much as possible and 
to concentrate on wildlife. Specifically, I want to examine what we know of the 
effect of Native kill on fish and wildlife populations. I approach the topic using 
migratory birds as my major examples because it is with this sector of wildlife 
management that I am most familiar. 

Importance to Native People 

At the last full census in 1971 there were approximately 300,000 status Indians 
and Inuit in Canada. In general, where special hunting rights apply for Native 
people, the beneficiaries are only those people which are defined as Indians or 
Inuit under the Indian Act. The size of the Metis and non-status Indian population 
is not well known, largely because there are no universally accepted criteria for 
distinguishing a Metis in the general population. Population estimates vary be­
tween 250,000 and 750,000 depending on definition. Some of these people view 
themselves as being elementally Native and follow a way of life similar to their 
Indian kin. Others do not choose to adopt this life style. The definition of who, and 
who is not, a Native person is one of the very difficult questions lying just below 
the surface when one considers the Native use of wildlife. 

A corollary to the question of the existing or potential impact of Native harvest­
ers on wildlife is the study of the importance of wildlife to Native people. Several 
studies have been done with primarily this objective. 
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Most recent harvest studies in northern Canada have been spurred by the pros­
pect of land claim negotiations or by perceived threats to subsistence life-styles 
caused by resource development proposals. In August of 1973, the Federal Gov­
ernment recognized that a Native interest might exist on lands in Canada where 
this undefined interest has not been extinguished by treaty or superseded by law. 
The Government announced that one prerequisite for negotiation was the docu­
mentation of traditional Native usage and occupancy of the land. Money, in the 
form of grants and loans, was made available to Native groups who intended to 
enter into comprehensive land claims negotiations to enable them to research and 
develop their claims. 

Tw,o major land use and occupancy studies have been published as a result of 
this initiative, one looking at Inuit land use in the Northwest Territories (Milton 
Freeman Research Limited 1976) the second studying land use by the Inuit and 
Settlers of Labrador (Labrador Inuit Assoc. 1977). The purpose of these studies 
was to identify the areas used by Native people, both historically and at present, 
the types of wildlife used by the members of each region or community and the 
relative importance of each faunal component. By so doing, the importance of 
subsistence harvesting practices compared to other means of securing a living was 
implied, although rarely made explicit. No attempt was made to establish quan­
titative estimates of harvest and thus the information cannot be used directly to 
assess the impact of hunting and fishing practices on wildlife. 

Funds have been provided for the preparation of several other land use and 
occupancy studies, notably in the Yukon and Mackenzie Valley, but these have 
yet to be published. 

Several harvesting studies have been done in the Mackenzie Valley, however, 
under the joint impetus of land claims and the prospect of a natural gas pipeline. A 
report prepared as part of Environmental-Social Program by Stager (1974) pro­
vides one of a few examples in Canada of a study which apparently generated 
accurate, quantitative estimates of the use of all types of fish and wildlife by a 
community. He studied the hunting and fishing practices of people of Old Crow in 
the Yukon. 

Studies in the Mackenzie Valley (Bissett 1974, Usher 1975, 1977, Gemini North 
Ltd. 1974) suffered from the lack of a quantitative data base which was verifiably 
accurate. For a variety of reasons, researchers were forced to depend heavily on 
data which had previously accumulated through a number of sources. Records of 
commercial fish harvest are fairly complete and accurate in the Northwest Ter­
ritories and estimates of domestic and commercial fish catches, especially in the 
Mackenzie Delta, are better than is the case for most other species. The difficul­
ties encountered in interpretation of the data base, especially those relating to land 
mammals and birds, are summarized by Berger (1977: 8). Despite difficulties with 
the data, Berger concluded that hunting, fishing and trapping could and do form 
the basis of a viable renewable resource economy in the Mackenzie Valley. The 
conclusion has not met with universal approbation (e.g. Stabler 1977) largely 
because of the fact that • 'there exists no systems for regular collection of data that 
can provide simple, accurate indications of the numbers of people participating in 
the traditional sector of the economy, or of the volume or value of their produce" 
(Berger 1977: 9). 
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Throughout the Franklin and Keewatin Districts, many harvest studies are 

underway or have been recently completed, largely as a result of proposed and 
existing petroleum development. Most are sponsored by the proponent (e.g. Polar 

Gas Ltd., Petro Canada, Imperial Oil Ltd.) and are orchestrated by environmental 

consultants. Those studies which rely on existing data bases, such as year-end 

reports by General Hunting License holders in the NWT and on brief community 
visits (e.g. McLaren Atlantic Ltd. 1978) suffer in credibility for the same reasons 
as do the Mackenzie Valley studies. The data base on which they depend is of 

very uneven reliability. Other studies which rely more heavily on acquiring new 
harvest data from Native people over an extended period of time, such as those 

presently underway in Pond Inlet and Grise Fiord and those proposed for other 

Baffin communities, show more promise of generating reliable quantitative data. 
The most comprehensive survey of wildlife harvest by Native people in Canada 

to date, has been undertaken in northern Quebec as a result of land claim set­

tlements in that region. The studies provide relatively reliable quantitative esti­
mates of harvest by species or species group and show that the Cree and Inuit 

people of northern Quebec are highly dependent on the land and its resources 
(NHRC 1976 a, 1976 b, 1978). These data can be very useful to people concerned 

with wildlife management, both within governments and among the Native people 
themselves. Some of these applications will be examined later in this paper. 

From these and many other studies, it is now apparent that in most northern 
communities, especially those which are relatively isolated from the "main­
stream" of society, subsistance harvesting is an essential element of the regional 

economy and cultural identification. In southern Canada, hunting and fishing may 

still be pursued, but more rarely is it a cornerstone to the regional economy. There 

are exceptions, for example, in British Columbia where many Native groups still 
depend heavily on aquatic resources for food. 

It is difficult and perhaps perilous to generalize about trends in Native use of 

wildlife. In the Northwest Territories there are opposing pressures of wage em­

ployment and development on the one hand and an increasing interest in returning 
to the traditional lifestyles by young people on the other. The strength of the latter 

can be seen to some extent in the success of NWT outpost camp programs. 

The effect of regular contact with the outside world is typefied by the situation 
in northern Ontario. As late as the 1950s, essentially all of the Indian people north 
of the Canadian National Railway tracks were primarily dependent upon hunting 

and fishing for their livelihood. (See Ontario Ministry of Natural Resources, Dis­
trict Reports, 1950s). Today the character of many communities has changed 

dramatically as ground and air transportation has improved access. Communities 

to which roads have been built have shown the most dramatic decreases in eco­
nomic dependence on wildlife resources (Mcllveen, personal communication). 

Similar pressures of the dominant social structure have apparently had equal 

impact in the Stony Rapids Region of northern Saskatchewan, where after exten­

sive study, Bone and coworkers (1973:79) concluded that as an economic base, 
bush life was finished, which implied an end to the old style of trapping and living 

off the land. In northern Manitoba, however, the 1970s saw the rebirth of a 

Chipewyan community at Tudule Lake made up of Indian people who had faced a 

cul-de-sac in Churchill. There, 200-300 people have re-established fish and 
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wildlife harvest as the foundation of their economy and in so doing have redis­

covered their &elf-respect. 
To generalize about trends in wildlife usage is therefore a dangerous proposi­

tion. Each community and region must be viewed separately. Even accepting this 

caveat, trend analysis may be complicated by a lack of quantifiable data and by 

people's perceptions of harvest intensity which may depart substantially from true 
levels. 

Impact on Wildlife 

As I indicated in my opening remarks, the subject of Native harvest of wildlife is 
entangled in issues of human rights, law, politics and bureaucratic formulae. Not 
uncommonly, arguments from both sides have strong suggestions of racial pre­
judice. For a variety of reasons, these considerations must ultimately be put aside 
and the preservation of existing fish and wildlife populations at a relatively high 
and reasonable level must become a priority. In the extreme, it would indeed be 

criminal to blinker ourselves, with arguments of human rights, law or politics and 
by so doing see another wildlife population decline to extinction or near extinc­
tion. 

Native people, through their hunting, fishing and trapping activities, can as 

surely adversely affect the prey population as can any other harvester of the 
resource. Many Native people believe that they are conservationists by nature 
and cannot over harvest the resource. This point of view is often understandable 
since prior to the advent of modem means of transportation and modem weapons, 
this perceived lack of capability to eradicate a wildlife population was usually a 
reality. Today this is often not the case. As Seiber (1978) notes, adoption of the 
premise that Native people are necessarily in balance with their ecosystem is 
perhaps a good way to win friends among Native people, but it is demonstrably 
wrong and may ultimately be dangerous to the wildlife populations on which they 
depend. Many Native hunters are expert and responsive to the welfare of the 
populations on which they depend. Unfortunately, as with other hunters, some 

are not as skilled or responsible. In other cases, especially for migratory species 
and those with highly contagious distributions, it may be difficult for the hunter to 
easily detect population changes and therefore react to these in an appropriate 
manner. Given these facts, it is appropriate to assume in the first instance that a 
Native is little more or less a natural conservationist than is any other hunter. On 
the other hand, because Native people in some communities have a vested interest 
in the welfare of wildlife populations, they are often very concerned about conser­
vation issues. 

It is technically more difficult to determine the impact of Native people on 
wildlife populations than to determine the relative economic importance of subsis­
tance harvest to a Native community. As for any other wildlife management 
exercise, one must define the wildlife population(s) affected, determine essential 
elements of the population dynamics (i.e. birth rate, natural mortality, recruitment 
and other biological factors) and learn who is harvesting from the population and 
to what extent. 

Typically, biologists never know enough about the wildlife populations which 
they are studying. "More research" threatens to become our war cry. Nonethe­
less, our ignorance of Native harvest of wildlife in quantitative terms is manifest. 
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Some studies which have been done were referenced earlier. In many cases, the 
lack of quantitative data is not material, especially in southern Canada, where in 
most cases the wildlife which Native people use are not substantially affected by 

their exploitation. Native people using a wildlife or fisheries resource are often 
heavily outnumbered by sports hunters and occasionally draw from the same 
stocks as do commercial harvesters. Usher, Hunter, and Friesen and Nelson 

(1978) in separate papers, all emphasized that in the Northwest Territories where 
Native people often exclusively use a wildlife population, there is often potential 

for an increased harvest. They referred specifically to some fur-bearing species. 

As will be pointed out in a later example, this is not always the case. 
Regarding the impact of Native take of wildlife in broad geographic terms or 

without consideration for individual populations, can be misleading. The implica­

tions of this error can best be illustrated by example. 
In the early 1970s Neave (1972) reported that 19,000 moose were taken by 

53,000 sports hunters versus 8,000 by 29,000 treaty Indians. He concluded that 

this harvest, together with that taken by poachers, amounted to light harvest 
overall for moose in Alberta. In the foothills, however, the kill of 10,000 animals, 

of which 40 percent was by Indian people, was thought to exceed annual recruit­
ment of 30 percent and the regional population was in decline. Native kill was 
obviously contributing to overharvest. 

In British Columbia, those of the resident 55,000 Indians who are still dependent 

to some degree on country food, rely largely on salmon and other aquatic re­

sources. Regarded in the aggregate, their take of salmon relative to commercial 
and sport harvest is small. Between 1972 and 1976, commercial fishermen in 
British Columbia averaged 22 million salmon per year. During the same period, 

sport fishermen caught in the order of 1 million salmon, while Native food fisher­
men took 0.5 million per year. Native fishing thus accounted for approximately 2 
percent of the provincial harvest and their impact on this resource would, on quick 
examination, appear to be minimal. 

Nonetheless on occasion, a specific stock of salmon is threatened by Native 

food fisheries. The coastal bands tend to have little impact on specific stocks 
because they have access to different stocks of fish at various times of the year as 

they pass along the coast. The inland fishermen have to concentrate their catch 
during the spawning run. In rivers with large runs, such as the Adams, the rela­

tively small Indian take can have little impact on the stocks. However, in creeks 

with small runs, the impact of Native fishing can be hazardous. For example, in 
1978, Indian people took approximately 50 percent of the entire Early Stuart Stock 
of sockeyes from the Fraser. The remaining population of 57,000 salmon was 

50,000 below the safe minimum population size as estimated by fishery biologists. 

An example of regional over-exploitation of an ungulate population by hunters 
is that of the Kaminuriak caribou herd which ranges throughout the southern 
portion of the Keewatin and traditionally wintered in parts of northern Manitoba 
and Saskatchewan. The case has been fully discussed by Norm Simmons of the 
Northwest Territories Fish and Wildlife Service in an earlier session of this con­
ference. The Kaminuriak herd is demonstrably declining and now numbers 

slightly in excess of 40,000 individuals. In the 1950s, it was thought to number 

close to 150,000. The range is contracting and animals no longer regularly migrate 
into areas which they routinely frequented for portions of the year. Native people 
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are the major hunters of this population and their take is known to exceed 3,000 
animals per year, although as is often the case, exact figures are lacking. Caribou 
biologists concerned with management of this resource have concluded that a take 
of 2,000 animals represents the maximum value if the herd is to maintain a stable 
population. Clearly, the level of harvest must be reduced or the herd may disap­
pear and the Inuit and Indians dependent upon it may face unnecessary hardship. 

The Case of Migratory Birds 

The Native use of migratory birds present a rather different problem because in 
most cases the bird populations on which they are dependent are also drawn upon 
by hunters in Canada, the United States and, more rarely, Mexico. Waterfowl 
represent the most important group of migratory birds to Natives as well as 
non-Native hunters in North America. Until fairly recently, waterfowl managers 
have largely ignored Native kill in their rough equations which attempt to balance 
production versus mortality. Perhaps the major reason for this is that reliable 
quantitative information concerning the Native harvest of waterfowl is only rarely 
available. The communities in which studies have been made are all in northern 
Canada. In most cases the per capita use of waterfowl in a year is extremely high; 
e.g. 48.0 waterfowl per person in Habay in 1966, (McCauley and Boag 1974); an
average of 25.1 waterfowl per person among the Cree in northern Quebec in
1973-74 and 1974-75 (NHRC 1976a) and; 10.4 waterfowl per person in Tuktoyak­
tuk in 1966 (Barry 1973). An exception is in Old Crow where the use of waterfowl
was reportedly quite light (Stager 1974). The high reported per capita use reflects
that researchers have generally chosen to look at communities where waterfowl
use was known or thought to be high. It is important to note, therefore, that the
reports in the literature do not present results which can be taken as representa­
tive of Canadian Native population as a whole. Extrapolation from existing
studies would provide completely misleading results. A more representative data
base is needed. It should also be noted that some of these studies are now more
than 10 years old and the results may not accurately reflect the present situation.

One of the major reasons that data on the Native kill of migratory birds is not 
more generally available is that much of their hunting, especially in northern 
Canada, has been out of season and this has generally made government biologists 
cautious about examining the extent and pattern of harvest and Native people 
generally reticent about providing information about their hunting success, which 
could be incriminatory. If the recent amendment to the Migratory Birds Conven­
tion is given effect in law, we will have more flexibility in establishing fair and 
reasonable regulations for the hunting of waterfowl by Canada's Indians and Inuit. 
If this occurs, then it should be easier to accumulate harvest statistics, on the one 
hand, and more necessary to have these.data, on the other, so that special regula­
tions for a spring and summer hunt can be assured of protecting waterfowl popula­
tions and be seen to be fair by both Native and non-Native hunters. 

A second major reason for the limited availability of harvest statistics on water­
fowl is that only recently have waterfowl managers come to appreciate the fact 
that Native kill may not represent a negligible proportion of the Canadian or North 
American harvest of some waterfowl stocks. Recent estimates of Native kill in 
Canada have been made by the Canadian Wildlife Service based on extrapolation 
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from that data which exist and the best estimates of a number of our biologists 
(Table 1). These estimates include multiplying factors to allow for crippling loss 
and illegal kill. Native hunters take an estimated 10.8 percent of the approximately 
6.5 million ducks harvested in Canada in an average year. Their share of the North 
American harvest is only 2.6 percent. Their take of geese is proportionally much 
higher; 31.1 percent of the Canadian kill and 11.1 percent of the North American 
harvest. Among duck species, which are grouped by tribes, the proportional take 
by Native hunters varies dramatically. Among the puddle ducks, which are by far 
the most heavily hunted group, their take is only 8.5 percent of Canadian kill and a 
mere 1.8 percent of North American harvest. 

The impact of Native hunting on waterfowl populations cannot be fully ap­
preciated without looking at individual populations. 

Boyd (1977) used harvest statistics obtained by the James Bay Northern Quebec 
Harvesting Research Committee (NHRC 1976a, 1978) to compute the relative 
importance of Cree and Inuit kill from this region on several goose populations. 
Approximately 1,500 Native hunters took 78,000 Canada Geese, 31,000 .Lesser 
Snow Geese and 8,500 Brant Geese per year during the period 1973 to 1975. The 
total harvest of approximately 117,000 geese per year illustrates the very great 
importance of these species to the welfare of these people. During the same 
period, the Crees took an estimated 54,000 ducks per year (NHRC 1976a), while 
the Inuit took approximately 15,000 ducks in 1975 (NHRC 1976b). The Inuit also 
took a large number of eider eggs but present estimates are considered to be 
unreliable. Among the seven Cree communities in the region, waterfowl ac­
counted for between 6.2 percent and 47.4 percent by weight of the wildlife food 
taken by these people who are predominantly subsistence users. The average was 
31.6 percent, the variation among communities being largely due to the availability 
of waterfowl relative to other fish and wildlife species (NHRC 1978). 

Boyd (1977) calculated that the Native kill in northern Quebec represented 12.9 

Table 1. Relative impact of Native Canadian hunters on waterfowl populations (numbers in 
thousands). 

% % % 

Ducks Average Canadian harvest Native Native Native kill 
September of total ofN. Amer. of total 

Tribe populations Native Other sources USA Can. kill kill pop. size 

Anatini 
& 43,572 403 4,418 17,645 8.5 1.8 0.9 

Cairinini 
Aythyini 7,483 35 590 1,988 5.6 1.3 0.5 

Somateriini 3,165 141 147 30 49.3 44.3 4.4 
Mergini 

& 7,342 125 638 706 16.4 8.5 1.7 
Oxyurini 

Total ducks 61,562 704 5,793 20,369 10.8 2.6 1.1 

Geese 9,011 325 721 2,923 31.1 11.1 3.6 
(Anserinae) 
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percent of the total North American kill of the three populations of Canada Geese 
which are available to them at various times of the year (Mid-Atlantic, Mississippi 
Valley and Tennessee Valley). Their impact on the Mid-Atlantic population was 
the most dramatic in that they accounted for 17.4 percent of the total. In addition, 
their harvest of Lesser Snow Geese represented 6.4 percent of the total harvest of 
the Eastern Arctic Snow Goose population (Hudson Bay and Baffin Island col­
onies). 

In his paper, Boyd also ventured that other Native people in Canada took an 
additional 14,600 Canada Geese and 41,200 Snow Geese from these same popula­
tions. Recent studies of the Cree harvest on the Ontario side of James and Hudson 
Bays by J. P. Prevett and H . .G. Lumsden (in preparation) suggest that Boyd's 
estimate may be somewhat conservative. In three years of study, 1975 to 1977, the 
kill of Snow Geese in 7 coastal communities varied between 30,000 and 50,000, the 
kill being much higher �hen the stop-over in the region during spring migration is 
longer than usual. For the same period, the kill of large Canada Geese (mainly B.c. 
interior) varied between 17,800 and 24,500 which would be drawn largely from the 
same populations as those harvested in northern Quebec. 

Taking notice of the fact that Boyd's estimates might be somewhat low (the 
extent of the underestimate being mostly dependent upon the amount of the har­
vest of these geese populations by Native people south of James Bay, which is 
quite unknown), it is interesting to note that according to his data, Native people 
account for an estimated 57 percent of the total Canadian harvest of Canada Geese 
from the Mid-Atlantic, Mississippi and Tennessee Valley populations (15 percent 
of the North American harvest). From the Eastern Arctic Snow Geese population, 
Native people account for 62 percent of the Canadian kill (15 percent of North 
American). 

The impact of the Native hunter relative to the sport hunter varies widely 
among migratory bird populations and in relatively few cases is their impact as 
dramatic. The interest in the above examples rests in the fact that these geese 
populations are highly valued stocks to North American sports hunters and a great 
deal of effort and money have been spent on their management. Clearly, in this 
case, the interests of the Native hunters and their importance to the maintenance 
of these populations must be acknowledged and incorporated into future manage­
ment initiatives. Equally on the part of Native people there must be an apprecia­
tion of the fact that other North Americans share an interest in the bird popula­
tions which they harvest. This interest exists among sport hunters and increas­
ingly among other citizens who are interested in conservation of wildlife re­
sources. Native people must also realize that through their use of wildlife, they 
can contribute to wildlife population declines. 

Conclusions 

From the game manager's viewpoint the most promising way to improve his 
management capabilities of species hunted by Native people is to incorporate the 
Native hunter into the game management process. This necessitates not only the 
enhancement of dialogue but also the assumption of some responsibility and au­
thority for some management by Native people. The Native perspective is often 
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that their needs and aspirations are not understood by government and they also 
seek increased dialogue and responsibility in game management. 

Some mechanisms already exist in Canada which insures that this interaction 
takes place. The Hunting, Fishing and Trapping Co-ordinating Committee which 

was established under the terms of the James Bay Agreement is an example of a 
joint Native-industry-government group which has considerable responsibilities 

for wildlife management. Similar arrangements are envisioned in the Agreement in 

Principle signed by the Inuit of the western Arctic and the Federal Government 

and are sure to be an important element in any future land claim settlements. 

In all of these cases, it is important that governments retain the ultimate author­

ity to regulate with respect to game management issues if necessary because it is 

governments which are ultimately accountable for welfare of wildlife populations. 
Given this caveat, however, there still exists considerable opportunity to delegate 

responsibility and improve dialogue. It is the responsibility of government mana­
gers to ensure that Native hunters are well informed about game management 

issues and the role of Native people to meet these issues with responsible actions. 
A second conclusion which arises from this paper is that our knowledge of fish 

and wildlife harvest is generally insufficient. The acquisition of these data is a 

necessary first step for the proper management of game species on which Native 

people depend. This can only be done with the full cooperation of Native hunters. 
If the improved dialogue envisioned above can be attained, the acquisition of 

better harvest statistics should be a first priority. 
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Government Perspectives 
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and Wildlife in Canada 
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Calgary, Alberta 

Introduction 

Post-war Canada has been characterized by urbanization, industrialization and 
population growth. These developments have affected both the size and quality of 
wildlife habitat. Simultaneously, the stresses of modem life have created new 
interest in outdoor recreation, including hunting and fishing. 

Over the past decade a third trend has exacerbated the conflicting demands on 
wildlife. The Native people of Canada, many of whom rely upon hunting, fishing 
and trapping for both sustenance and livelihood, have demanded greater guaran­
tees concerning their use of wildlife. They have also demanded participation in 
and/or control over wildlife management decision making. This trend reflects their 
recognition, in some cases, of the forces which threaten the viability of certain 
species; in other cases, cultural self-identity dictates that their option to pursue a 
traditional lifestyle be kept open. 

In the past few years these developments have led to open conflict in many 
parts of Canada, involving government regulators, Native groups, and non-Native 
fish and game associations. At the same time, land claim settlements in frontier 
areas have attempted to finesse future conflicts through new legislative and in­
stitutional mechanisms. 

This paper assesses the Native/wildlife relationship in Canada from a legal 
perspective. It is divided into three parts. The first deals with the current legisla­
tion and case law which defines Native hunting and fishing rights. The second part 
examines the recent use of by-law making powers by Indian bands to manage and 
regulate wildlife on Indian reserves, and the treatment of Native hunting and 
fishing rights under land settlements in northern Quebec and the Mackenzie Delta. 
The final part sketches possible approaches for the future. 

The Legal Basis for Native Rights 

The legal foundations for Native claims to special wildlife harvest and manage­
ment rights in Canada vary widely. The rights of a particular Native group depend 
upon geographical, historical, legislative and judicial factors. Because of these 
divergent influences, Native rights are generally ill-defined in law, differ from 
place to place, and probably have little or no rational basis from the point of view 
of wildlife management. 

The following section summarizes existing Canadian law. The discussion is 
organized around the sources from which special Native rights emanate. The 
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reader is cautioned that there are variations at a provincial and/or regional level in 
the laws described, depending upon legislation, the wording of treaties, and histor­
ical factors. 

Constitutional and Treaty Guarantees, and the Indian Act 

Legislative jurisdiction over "Indians, and Lands reserved for the Indians" is 
expressly granted to the federal government under s.91(24) of the British North

America Act. 1 The term "Indians" under s.91(24) has been held to include Inuit,2 
while "Indian lands" has been judicially construed as broader than merely Indian 
reserves. 3 As will be seen, the special constitutional treatment of Canadian In­
dians and Inuit does not necessarily foreclose the exercise of provincial legislative 
competence in relation to such groups. Nevertheless, it has introduced com­
plexities and ambiguities which are not yet fully resolved, many of which are 
pertinent to wildlife management issues. 

In approximately half of Canada, Indian harvest rights flow in part from treaties 
entered into between the 1800s and the early 1900s. Under these documents, 
Indian rights to vast areas of land were surrendered in return for small monetary 
payments, the retention of some lands, and a variety of other promises. The 
background to and content of the treaties is far from uniform, but most contain 
clauses relating to the use of wildlife. The legal effect of such guarantees is dis­
cussed below. The following clause from Treaty No. 3, entered into with the 
Indians of southwestern Ontario in 1873, is an example of one harvest guarantee:4 

Her Majesty further agrees with Her said Indians that they, the said Indians, shall 

have right to pursue their avocations of hunting and fishing throughout the tract 

surrendered as hereinbefore described, subject to such regulations as may from time 

to time be made by Her Government of Her Dominion of Canada, and saving and 

excepting such tracts as may, from time to time, be required or taken up for settle­

ment, mining, lumbering or other purposes by Her said Government of the Dominion 

of Canada, or by any of the subjects thereof duly authorized therefor by the said 

Government. 

In the three prairie provinces, Indian harvest rights are also affected by the 
terms under which natural resource ownership was transferred to the provincial 
governments in 1930. The Natural Resources Transfer Agreements in Manitoba, 
Saskatchewan, and Alberta all contain the following clause:5 

In order to secure to the Indians of the Province the continuance of the supply of 

game and fish for their support and subsistence, Canada agrees that the laws respect­

ing game in force in the Province from time to time shall apply to the Indians within 

the boundaries thereof, provided, however, that the said Indians shall have the rights, 

which the Province hereby assures to them, of hunting, trapping and fishing game and 

fish for food at all seasons of the year on all unoccupied Crown lands and on any other 

lands to which the said Indians may have a right of access. 

1R.S.C. 1970, Appendices, at p. 191.
2Re Eskimos, [1939] S.C.R. 104. 
3St. Catherine's Milling and Lumber Co. v. The Queen (1889), 14 A.C. 46 at 59. 
4Reprinted as Appendix III inP. A. Cumming and N. H. Mickenberg, eds., Native Rights in 
Canada, 2nd ed. (Toronto: The Indian Eskimo Association of Canada, 1972) at p. 295. 
5R.S.C. 1970, Appendices, at p. 371, 380-1 and 388-9.
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Rights also flow in part from the federal Indian Act. 6 However, it should be 

noted that this legislation does not affect the same group of native persons as 

s.91(24) of the British North America Act. Section 4(1) of the Indian Act specifi­

cally excludes Inuit from its coverage. Nor does the existence or nonexistence of

treaty rights alone govern the applicability of the Indian Act to a particular person
or group. Instead, the provisions of the Act apply only to those natives specifically

included within the definition of "Indian" in s.2(1). Under s.11, this may include

(but is not restricted to) those members of an Indian band for whose benefit land
has been set aside. 7 

Certain sections of the Indian Act are pertinent to the harvest rights of those 

native persons to whom the Act applies. Of importance to the current discussion is 

s.88, which provides:

Subject to the terms of any treaty and any other Act of the Parliament of Canada, all 

laws of general application from time to time in force in any province are applicable to 

and in respect of Indians in the province, except to the extent that such laws are 

inconsistent with the Act or any order, rule, regulation or by-law made thereunder, 

and except to the extent that such laws make provision for any matter for which 

provision is made by or under this Act. 

Much judicial energy in this country has been expended in examining the inter­

play between the above provisions, and in defining the parameters of resulting 

native harvest rights. Since it is generally accepted that provincial governments 

have jurisdiction to legislate in regard to wildlife8 (with the exception of fisheries), 

much of the controversy has centered upon the extent to which provincial laws 

may determine or impede native rights. 
It is well-settled law that Parliament may validly override Indian treaty rights 

through legislation. This issue has been decided in the context of the Migratory 

Birds Convention Act9 and the Fisheries Act, 10 and also in relation to federally­
owned lands such as National Parks.11 From a purely legal point of view, this has 

rendered treaty promises meaningless, at least to the extent that federal legislators 

decide to ignore them. From a wildlife manager's point of view, it means that there 

exists legislative power to control certain types of native harvest. 

Because of provincial legislative jurisdiction over wildlife, a more important but 

vexing issue has been the extent to which provincial laws may regulate native 
harvest. It is clear that provincial laws cannot infringe rights guaranteed by treaty. 

In the 1965 decision of Regina v. White and Bob, 12 the Supreme Court of Canada 
acquitted two British Columbia Indians charged under the B.C. Game Act with 

having six deer carcasses in their possession out of season, holding that their 

6R.S.C. 1970, c.1-6. 
7 A detailed discussion of the various classifications of native persons under Canadian law 
can be found in Native Rights in Canada, supra n.4 at 6 et.seq. 
8R. v. Robertson (1886), 3 Man.R. 613.
9Sikyea v. The Queen, [1964] S.C.R. 642, (1%5), 44 C.R. 266.
10R . . v. Derrikson (1976), 71 D.L.R. (3d) 159 (S.C.C.).
t tR. v. Rider (1968), 70 D.L.R. (2d) 77 (Alta.Mag.Ct.) This decision turned upon an interpre­
tation of a clause in a particular treaty, and the finding that federal parks legislation did not
contravene the clause. The judge held, however, that even if the treaty had been violated,
the federal government was competent to do so.
12(1%5), 50 D.L.R. (2d) 613 (S.C.C.).
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treaty-guaranteed right to hunt on unoccupied lands must prevail over provincial 

law. 
To baldly state that provincial legislation cannot encroach upon treaty rights, 

however, is to mask many deeper issues arising from s.88 of the Indian Act and, 

on the prairies, from the Natural Resources Transfer Agreements. 

It will be recalled that under the latter agreements the provinces undertook to 

honor Indian hunting rights upon certain lands. The scope of this guarantee has 

been the object of considerable judicial scrutiny. In some cases, it has been 

narrowly construed. For example, in a recent Alberta case 13 it was held that the 

provisions of Treaty 7 did not prevent provincial prohibitions against hunting in a 

wildlife sanctuary from applying to Indians. Since the decision turned upon the 

holding that a wildlife sanctuary was "occupied" land, it has enormous ramifica­

tions for the future protection of Indian rights from provincial law. Provided that 

the land is "unoccupied" or lands to which Indians have a right of access, the 

Agreements have been held to extend special rights to Indians from another prov­

ince, 14 and to authorize Indians to shoot deer with antlers less than the length 

permitted by provincial law 15 and to hunt at night with lights despite a provincial 

law to the contrary .1 6 But the protection only extends to hunting "for food." 

Thus, in Cardinal v. Attorney General of Alberta, 17 a treaty Indian was convicted 

of selling a piece of moose meat to a non-Indian on a reserve, contrary to provin­
cial law. So even on reserves provincial wildlife laws may apply to Indians in 

certain cases. 
But the precise scope of and rationale for the applicability of provincial laws to 

Indians remains in some doubt. The issue turns in part upon the interpretation of 

s.88 of the Indian Act. It has been held that so long as provincial laws are not

specifically directed at Indians, but rather are laws of general application, they
will apply to Indians.1 8 As a result, B.C. game laws have been applied to non­

treaty hunting without a permit during a closed season.

To summarize, under current law those Indians in Canada who benefit from 

hunting rights guarantees in treaties are protected from provincial (but not federal) 

laws which encroach upon the treaty promises. On the prairies, the exemption 

from provincial law is limited to hunting for food upon certain types of lands. It

appears that general provincial game laws apply to non-treaty Indians by virtue of 

s.88 of the Indian Act, and that such laws may apply to Indian reserves provided

they do not conflict with treaties.

Rights Arising from Specific Legislation 

It should be noted in passing that special rights relating to harvest are granted to 

Native groups under various provincial and federal laws. For example, s.14(3) of 

the Northwest Territories Act 19 prohibits the Northwest Territories Council from 

13R. v. Kootenay, Youngman & Youngman, an unreported decision of Prov. Judge G. G. 
Cioni, April 27, 1978. 
J
4Frank v. The Queen (1977), 75 D.L.R. (3d) 481 (S.C.C.). 

JsR. v. Wesley, [1932] 4 D.L.R. 774, 2 W.W.R. 337 (Alta. App. Div.). 
J6R. v. Prince [1964] S.C.R. 81. 
17(1974] S.C.R. 695. 
JSR. v. Kruger and Manuel (1977), 75 D.L.R. (3d) 434 (S.C.C.) 
J9R.S.C. 1970, c.N-22. 
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passing legislation which would interfere with the right of Natives to hunt nonen­

dangered species for food upon unoccupied Crown land. Special rights are granted 

to Natives under certain regulations passed pursuant to the federal Fisheries 
Act. 20 The National Parks Act allows harvesting activities to be pursued by native 

peoples in park reserves north of 60°.21

Because these rights flow from legislation, they can also be taken away by 

legislation. In the case of federal or provincial statute, an amendment could be 

passed by Parliament or the provincial legislature. In the case of regulations, a 

new Order-in-Council could be passed by the Cabinet. Since this type of right is 

not entrenched constitutionally or otherwise, it is only as secure as the legislative 

will to protect it. 

It is worth mentioning that, until recently, Natives could also receive special 
treatment concerning wildlife simply by a policy of nonenforcement. This com­

monly occurred in Canada in relation to offenses under the Migratory Birds Con­
vention Act. As a result of a recent decision, this avenue has been closed. In R. v. 
Catagas,22 an Indian charged with unlawful possession of migratory birds de­

fended himself on the basis of a government document which stated that Natives 
would not be prosecuted for taking birds for food. The Manitoba Court of Appeal 

held that, although the Crown always has prosecutorial discretion not to proceed 

in an individual case, it has no right to dispense with the application of a statute in 

favor of a particular group or race. Thus, any future attempts to exempt Native 

people as a group from the operation of a law, at the enforcement level, will be 

illegal. 

Rights Based Upon Aboriginal Land Claims 

As mentioned earlier, in nearly half of Canada, no land cession treaties have 
been entered into with Natives. In such areas (including most of British Columbia 

and northern Canada) special harvest rights may be claimed by Natives on the 

basis of aboriginal land title. According to this theory, harvest rights accrue to the 
Natives as a result of their land ownership. 

This basis for Native claims to wildlife has never been fully resolved by the 

Canadian courts.23 In R. v. Derrikson,24 rights based upon aboriginal title were
pleaded in defense to an infringement of federal fisheries regulation. Without 

expressing an opinion on the subject, the Supreme Court of Canada held that even 

if such a right did exist, it could be overridden by federal legislation. The point was 
also raised in Kruger & Manuel v. The Queen, 25 this time in defense to a charge

under British Columbia game laws. Again, the Supreme Court of Canada declined 

to comment on the issue, instead basing its decision upon s.88 of the Indian Act. 
As a result, further definition of Native harvest rights on this basis must await 

future litigation. 

2°For example, s.6(2) of the Narwhal Protection Regulations, S.O.R .. 77-516 authorizes
special tagging arrangements for Inuit hunters. 
21s.c. 1974, c.11, s.11(1). 
22(1978), 81 D.L.R. (3d) 396 (Man.C.A.). 
23Furthermore, many issues relating to the title aspect of aboriginal claims remain unre­
solved. The most definitive judicial statement on the subject remains Calder v. Attorney 
General of British Columbia [1973) S.C.R. 313. 
24(1976), 71 D.L.R. (3d) 159 (S.C.C.).
25(1977), 75 D.L.R. (3d) 434 (S.C.C.) 
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Recent Developments Resulting from Indian By-laws and Land Settlements 

The preceding analysis has emphasized the legal basis for Native harvest rights 

as it has evolved historically, constitutionally, legislatively, and judicially. The 

results have not been entirely satisfactory. Indians have argued persuasively that 
their treaty rights have been subject to encroachment by federal law, and that 
court decisions have narrowed the scope of such rights provincially. Non-treaty 

Natives have, in some respects, been even worse off. In the absence of special 

legislative provisions, Canadian law has provided them little by way of harvest 
rights. 

On the other hand, some wildlife managers have considered their hands tied by 

laws guaranteeing special rights to Natives. Moreover, certain non-Native hunting 

and fishing associations have been concerned that lack of Native harvesting regu­

lation would damage wildlife stocks and/or reduce the availability of wildlife for 

their own recreational pursuits. 

The following section examines efforts over the past few years to resolve these 
conflicts through new initiatives. 

Band By-laws Under the Indian Act 

Rules and regulations concerning wildlife on Indian reserves may originate in 

two ways. First, section 73(1) (a) authorizes the Governor in Council (the federal 
cabinet) to make regulations "for the protection and preservation of fur-bearing 

animals, fish and other game on reserves." Second, s.81 (o) authorizes a Band 

Council to make by-laws not inconsistent with the Act or any federal regulations 

for the purpose of ''the preservation, protection and management of fur-bearing 
animals, fish and other game on the reserve.'' Section 82 requires a copy of any 
by-law to be mailed to the Minister within 4 days of being made. The by-law 
comes into force 40 days after it is mailed to the Minister, unless he disallows it 
within that period or sooner declares it to be in force. 

Regulations or by-laws regarding wildlife passed pursuant to either of these 

sections could apparently foreclose the applicability of provincial game laws to a 
particular reserve, since under s.88 provincial laws of general application apply to 
Indians only to the extent that such laws are not inconsistent with the Act or any 
by-law made thereunder. Moreover, while the point has not beenjudicially tested, 
it would also appear that such a regulation or by-law would override any similar 

regulation passed pursuant to other federal legislation, such as the Fisheries Act. 

The reason for paramountcy of the Indian Act regulation or by-law relates to the 
fact that its subject matter is specifically authorized, while the Fisheries Act is in 

general terms. 
The regulation-making power of the federal cabinet under s.73(1) (a) does not 

appear to have been exercised at the present time. In the past, certain bands 

exercised their authority under s.81(o) by passing by-laws relating to non-Indian 

hunting on the reserve. 26 More recently, and in the face of conflicts with fisheries 
officers, at least two Indian bands have attempted to exercise the s.81(o) power. 
In one case, that of Kingsclear band in New Brunswick, the proposed by-law was 
disallowed by the Minister for the technical reasons relating to uncertainty as to 

26Discussed in D. Saunders, "Indian Hunting and Fishing Rights", (1974) 38 Sask.L.Rev. 45
at note 31. 
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the area where it would apply. 27 Instead, an interim agreement between the 
fisheries officers and the Indians was reached, featuring Indian participation in 

management of the resource. 
In the second case, that of the Squamish Band in North Vancouver, the by-law 

came into effect in November 1977.28 It applies to all waters on the Squamish 
Reserve, and prohibits the fishing thereon by anyone other than a member of the 

Band. It authorizes the Band Council to appoint fisheries officers to enforce the 

by-law, as well as a Band Manager who is given regulation-making power for the 
purpose of carrying out the by-law. Certain detrimental activities are prohibited, 

including the destruction of fish eggs or fry on spawning grounds, the deposit of 

debris and other deleterious substances into water frequented by fish, and fishing 
for salmon fry, parr and smelt. Band members are authorized to engage in fishing 
in reserve waters at any time and by any means except rockets, explosive mate­

rials, projectiles or shells. 
The Squamish by-law may exemplify directions for the future, with Indians 

increasingly managing the wildlife resources on their own lands. Some concern 

has been expressed that this kind of development will lead to destruction of 
resources. This issue will be addressed in the final section of the paper. 

The James Bay and Northern Quebec Agreement 

Signed in 1975 between the Inuit and Cree Indians of Northern Quebec, the 
Quebec and Canadian governments, and corporations involved in a hydro-electric 
project on James Bay, this Agreement ended litigation launched by the Natives, 

and was the first modem negotiated settlement of a Native land claim in Canada. 29 

The Agreement is extremely complex, covering more than four hundred pages. 

It divides northern Quebec into three areas, called Categories I, II and III. The 
Natives own surface rights on Category I lands, which cover a tiny portion of the 
Territory. They are given broad harvest and other rights on Category II lands. The 
balance (and largest part) of the Territory is called Category III. 30 Section 24 of 

the Agreement, entitled "Hunting, Fishing and Trapping", will be the focus of 

attention here. 
Two basic themes underlay this part of the Agreement. One is that Native 

people ought to be guaranteed special harvest rights. The other is that they should 
participate in decisions about wildlife management and use. It is important to note 
that the Hunting, Fishing and Trapping Regime established by the Agreement is 
subject to the principle of conservation, defined in s.24.1.5: 

"Conservation" means the pursuit of the optimum natural productivity of all living 

resources and the protection of the ecological systems of the Territory so as to protect 

endangered species and to ensure primarily the continuance of the traditional pursuits 

27Letter from Pat Wilson, Special Assistant to Minister of Indian and Northern Affairs 
(n.d.). 
288.0.R. 77-883. 
29The James Bay and Northern Quebec Agreement (Quebec: Editeur officiel du Quebec, 
1976). 
30The area covered by the Agreement is some 410,000 square miles. Cree Category I lands 
are 2,158 square miles, and Inuit Category I lands are 3,250 square miles. In Category II, 
Cree lands cover 24,899 square miles, and Inuit 35,000 square miles. 
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of the Native people, and secondarily the satisfaction of the needs of non-Native 

people for sport hunting and fishing. 

Section 24.3.2. grants Native persons the right to harvest wild fauna except 
where the continued existence of a particular species is threatened. "Harvesting" 
is defined in s.24.1.13: 

"Harvesting" means hunting, fishing and trapping by the Native people for the pur­

pose of the capture or killing of individuals of any species of wild fauna, except 

species from time to time completely protected to ensure the continued existence of 

that species or a population thereof, for personal and community purposes or for 

commercial purposes related to the fur trade and commercial fisheries. 

Harvest rights may be exercised where it is physically possible to do so, and 
where not in conflict with other rights or with public safety. (s.24.3.4) The creation 
or existence of parks, wilderness areas and the like will not preclude the exercise 
of harvest rights therein, but the creation of wildlife sanctuaries will. (s.24.3.6) 
Generally, permits and licences will not be required; (s.24.3.18) moreover, the 
principle that Natives shall be subject to a minimum of regulation is stressed. 
(s.24.3.30) 

The Agreement grants Natives the exclusive right to trap throughout the Terri­
tory. (s.24.3.19) On Categories I and II lands, they exclusively may operate com­
mercial fisheries; on Category III lands they are granted exclusive rights to par­
ticular species, including polar bear, mustelids, muskrat and foxes. (s.24.7.1, 
Schedule 2) 

Section 24.3.8 generally protects the present rights of outfitters and lease and 
permit-holders. Non-Natives are allowed to hunt and fish on Category III lands 
for sport, and subject to laws of general application. (s.24.8.1) In certain cases, 
allocations as between Native and sport hunters will be made by the Coordinating 
Committee, discussed below. But these provisions are generally subject to the 
concept of priority of Native harvest: to the degree permitted by conservation 
principles, Native people are guaranteed levels of harvest equal to their present 
levels. (s.24.6) With the exception of the vested rights mentioned above and 
access to certain commercial activities, non-Native hunting will be permitted only 
in relation to wildlife stocks in excess of current Native harvest levels. 

Section 24.4 established a Coordinating Committee to supervise and regulate 
the Hunting, Fishing and Trapping Regime. It is a consultative body designated as 
"the preferential and exclusive forum for Native people and governments jointly 
to formulate regulations and supervise the administration and management" of the 
regime. (s.24.4.23) It consists of twelve people, with equal representation from the 
Cree, Inuit, Canada and Quebec. Governments must submit to the Committee, for 
advice prior to enactment, any proposed regulations relating to the Regime, and 
endeavour to respect the views and position of the Committee. If the government 
decides not to follow Committee recommendations, it must consult them again 
before acting. Among other tasks, the Committee will oversee the distribution of 
commercial fishing and outfitting rights. 

Native local and regional governments are authorized, under s.24.5.4, to pass 
regulations concerning the conservation of wildlife on Categories I and II lands. 
Their jurisdiction includes the allocation of quotas as between Natives and non­
Natives, licensing for quotas, and harvest methods. These locally or regionally 
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proposed by-laws must be submitted to the Coordinating Council for its advice, 

and then to the responsible federal or provincial minister, who has 90 days in 

which to disallow it. 

The Agreement is made subject to Canada's exisiting international obligations 

under the Migratory Birds Convention and the Whaling Convention (s.24.14). 

However, Canada undertakes to attempt to modify her obligations thereunder to 

the extent that they conflict or are incompatible with the Agreement. 

The Inuvialuit Land Rights Settlement 

This Agreement in Principle was signed on October 31, 1978 between the ln­

uvialuit of the Western Arctic and Canada, 31 and is a major step toward settlement 

of Native claims in the Yukon and Northwest Territories. Its wildlife provisions 

are primarily found in section 14, which emphasizes the need to protect critical 
wildlife habitat, and to employ the knowledge of both the Inuvialuit and the 

scientific community in achieving conservation. 

Inuvialuit harvest rights include the exclusive right to harvest game on their 
own lands, which cover approximately 22 percent of the area they traditionally 

used. Furthermore, they alone may harvest furbearers, polar bear and musk-ox 

throughout the Western Arctic, although this is subject to the protection of exist­

ing rights for current trappers (s.14(2)(e)). They will have the preferential right to 

harvest all other species for subsistence purposes, and priority in the harvest of 

marine mammals, the latter guaranteed to current harvest levels. (s.14(2)(a)). 

Harvest methods include both traditional and present. (s.14(2)(i)). These rights 

must be exercised subject to conservation laws. Section 2(1) defines conservation: 

"conservation" means the management of the wildlife populations and habitat to 

ensure the maintenance of the quality (which includes the principle of long term 

optimum productivity) of these resources and to ensure the efficient utilization of the 

available harvest. 

Section 14(4) (a) of the Agreement in Principle establishes the notion of a re­

stricted entry system to control the taking of certain species (notably caribou) for 

the purpose of commercial sale for food. Factors determining who will benefit 
from the system include residence, past experience and performance, skills and 

social need. Other aspects of commercial activities, such as outfitting, will be 

determined in the Final Agreement (s.14(5)). 

Government will have the authority to set harvestable quotas based on conser­

vation principles, except in regard to furbearers, polar bear and musk-ox, where 

quotas will be set jointly by the Inuvialuit and government. (s.14(3)(b)) Subsis­

tence quotas will be set jointly, taking into account the food and clothing require­

ments of Inuvialuit, their use patterns, the extent of the resource available, etc. 

(s.14(3)(c)). 

Certain management institutions will be established, including an Inuvialuit 

Game Council and local Hunters and Trappers Committees. (s.14(6)). Initially, 

these bodies will be advisory, but will have the right to be consulted on legislative 

changes. A Natural Resources Research Board will be set up, consisting of both 

Inuvialuit and government representatives. These institutions are intended "to 

31/nuvialuit Land Rights Settlement Agreement in Principle (1978). 
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ensure legislation, policies, programs and measures that protect wildlife harvest­
ing potential and biological productivity in the Western Arctic." (s.14(6)(f)). 

The Future 

Given the vast differences in the social, economic, and cultural situations of 
various Native groups in Canada, it is difficult to generalize about future ap­
proaches which may minimize conflicts between Native and non-Native wildlife 
users, and government. However, certain trends have been set in motion and are 
unlikely to be reversed. One is the negotiated settlement of Native land claims in 
the vast non-treaty portions of the country. All settlement proposals put forward 
to date by Natives have included special rights to harvest and manage fish and 
wildlife. The Quebec and Western Arctic Agreements demonstrate that govern­
ment is willing to go some distance in responding to these demands. Special rights 
for northern Natives are likely to be mirrored with similar demands from southern 
Natives, as illustrated by recent developments on Indian reserves. In view of this 
reality, it is suggested that future dealings with Natives on wildlife matters should 
reflect the following principles. 

First, harvest of fish and wildlife must be subject to the principle of conserva­
tion. I do not believe that this will be rejected by Natives, who have an obvious 
interest in protecting the resource. All recent agreements have been built upon 
this principle. This is not to deny that, on occasion, factual disputes about conser­
vation may arise between Natives and others. As guardian of the broader public 
interest in protecting resources which often migrate to non-Native areas, govern­
ment must retain the ultimate power to set allowable harvest levels. But conflicts 
between the Native and scientific perception of such issues must, to the extent 
possible, be resolved by mutual education and interchange, and not by the non­
Native community's rigid insistence that it always knows what is best. 

Second, special Native harvest rights must continue to be entrenched in law. 
Many arguments can be raised in support of this proposition. In parts of Canada, 
legal and constitutional history supports it, in spite of the fact that this has some­
times been overlooked or ignored by legislators. Our interest in promoting cultural 
diversity dictates that so important an aspect of the Native culture ought to be 
enhanced in every way possible. The stresses upon many Native groups through 
rapid exposure to change and to the dominant society's values suggest that there 
are social reasons for protecting Native hunting rights. Moreover, since Natives 
tend to live in areas of little economic potential or characterized by a boom-bust 
economy, certain economic arguments favor the idea of priority or preference for 
Native use of fish and wildlife. 

Following from the second principle is the concept of user participation in 
wildlife management. Under current arrangements there are clear limitations to 
Native jurisdiction. But some emerging examples provide models for techniques 
of joint management and decision making. A continuing problem is that many 
wildlife managers have difficulty respecting the expertise of Native hunters which 
arises from experience and not from scientific learning. It is to be hoped that 
through joint management efforts such barriers will gradually break down. Collec­
tive initiatives will also help Natives appreciate the benefits of scientific technique 
and analysis. 
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The most difficult problem may be to resolve differences between Natives and 
those non-Natives who use fish and wildlife resources themselves or are commit­
ted conservationists. One important step, taken in the Western Arctic and Quebec 

agreements, is to ensure that certain non-Natives may continue their harvest 
activities. This relatively minor concession by Natives will have significant public 

relations benefits. In addition, negotiations between Natives and government reg­
ulators should be largely carried out in a public forum. This will help to allay fears 
that non-Native rights are being circumscribed, or that developing arrangements 
will lead to the destruction of the resource base. 

Finally, interaction between Native and non-Native users must be encouraged, 
in order to exploit the common interest of both groups in conserving wildlife for 

tomorrow. 
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Federal, Provincial and State 
Government Perspectives 

Management of United States Fish and Wildlife 

Resources and Special Rights of Native Americans 

James M. Johnson, Sr. 
Washington State Attorney General's Office Olympia 

Native Americans in the United States (colloquially described as "Indians," 
"Eskimos," or "Natives") have advanced special claims to the fish and wildlife 
resources. These claims fall into four categories, two of which will be discussed 
below. 

First are claims arising out of treaties made between the United States Govern­
ment and tribes and bands in the early history of the United States (terminating in 
1871 when Congress by statute abolished treaties as a way to deal with Indians in 
the United States). 

Additionally, in 31 states, Indian "reservations" exist, i.e., tracts of land set 
aside for the use of Indians. Many of these reservations have special jurisdictional 
status that affects the authority of the states (and the United States) to regulate the 
harvest of fish and wildlife resources (including migratory species) in those areas 
by Indians. 

In statutes providing for regulation of fish and wildlife resources by both the 

United States Government and the various states, there is often specific statutory 
recognition of special rights for Indians. Most frequently, there is provision for 
subsistence harvest of fish and wildlife resources by Natives. 

Finally, in some cases, a claim of "aboriginal" right has been raised and some­
times recognized. These claims are founded in the early occupancy of the lands by 
Indians and a claim that this somehow entitles them to special treatment or 
exemption from fish and wildlife conservation laws. 

Only the first two of these will be discussed below. In light of the author's 
particular personal experience and familiarity with the problems or controversies 
in the Western states, the emphasis will necessarily focus on those states. 

Treaty Rights 

Treating with Indians in the Western Hemisphere was first mentioned in 1532 by 
an agent of the Emperor of Spain suggesting ways to deal with the "barbarians" in 
the New World. The first treaties by the United States were made, of course, after 
the organization of the Continental Congress. The first treaty, a treaty of alliance, 
with the Delaware Indians, was made September 17, 1778. As the nation expanded 
westward (in part with forceable removal of the Indians) treaties of cession were 
made, whereby any Indian claim of ownership of the land was extinguished by 
agreement which commonly provided for the Indians the right to continue to 
search for subsistence through hunting and fishing. One series of late examples are 
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treaties made in the mid-1850s by the United States with Indian tribes in the 

northwestern part of the United States. 
Early on, the existence of language guaranteeing hunting or fishing activity 

came into conflict with efforts by states to regulate this harvest. 

Fishing 

The first United States Supreme Court's consideration of treaty fishing rights 

involved those treaties which preserve a "right of taking fish at all usual and 
accustomed grounds and stations in common with the citizens of the territory.'' In 

United States v. Winans, 198 U.S. 371 (1905), the United States Supreme Court 
held that a private individual with state and federal patents to property along a 

river and a state license to operate a fish wheel could not totally prohibit treaty 
Indian access to their usual and accustomed fishing areas. The state's authority to 

regulate the fishing was recognized, however: "Nor does it [the right to take fish] 

restrain the state unreasonably, if at all, in the regulation of the right." In 1919, 

this decision which spoke of an easement to reach the usual and accustomed 
fishing places was extended to an area outside the area ceded by the Indian treaty. 

In 1942, the court considered Tulee v. Washington, 315 U.S. 681 (1942), and 
held that the state could not require a general revenue fishing license. The author­
ity to regulate treaty fishing was, however, again affirmed: "The treaty leaves the 

state with power to impose on Indians equally with others ... restrictions of a 

purely regulatory nature concerning the time and manner of fishing outside the 

reservation as are necessary for the conservation of fish." The court, immunizing 
treaty Indians from some regulatory measures (licensing), lay the foundation for a 

controversy that has continued in the United States Northwest to the present, 

particularly in the State of Washington. It may finally be resolved in a case now 

pending in the United States Supreme Court. 

The first action involving Fisheries and Game Departments of the State of 
Washington was instituted in state courts to define the treaty right and terimate 

the treaty fishing controversy. In Puyallup I (Puyallup Tribe of Indians v. Game), 

391 U.S. 392 (1%8), the court concluded: 

The right to fish at those respective places is not an exclusive one. Rather it is one 

"in common with all citizens of the territory.'' Certainly the right of the latter may 

be regulated, and we see no reason why the right of the Indians may not also be 

regulated by an appropriate exercise of the police power of the state ... The 

manner of fishing, the size of the take, the restriction of commercial fishing and 

the like may be regulated by the state in the interests of conservation provided the 

regulation meets appropriate standards and does not discriminate against Indians. 

Unfortunately, the court did not set out what the "appropriate standards" were 

or give any particular guidance on what constituted "discrimination" against the 
Indians. 

The litigation continued. Indeed such vague language could hardly be expected 
to terminate a controversy which generated great emotion, not to mention the 
huge dollar values involved in the salmon and steelhead resources of the Pacific 

Northwest. 
In Puyallup II, 414 U.S. 44 (1973), (the same case after remand returning to the 

United States Supreme Court five years later), the Court quoted with approval the 
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above proviso as to the state's regulatory authority and held a total (statutory) 

prohibition on Indian net fishing for steelhead trout to be invalid where sports 

fishing was allowed: "The aim is to accommodate the rights of Indians under the 

treaty and the rights of other people." 

Unfortunately, the standards enunciated in this case were also insufficient to 

resolve the controversy since the question of how much of the fishery could be 

preempted by Indians' nets had yet to be addressed. 

In Puyallup III, 433 U.S. 165 (1977), the United States Supreme Court again 

considered this case, fourteen years after the commencing of the action. The court 
noted its earlier holding that "the exercise of that right [fishing] was subject to 

reasonable regulation by the state pursuant to its power to conserve an important 

natural resource." Even on-reservation fishing by treaty Indians could be con­
trolled by the state. The court affirmed an allocation of a percentage of natural fish 

(excluding those propagated through hatchery systems) to the treaty Indians. 
Even as the above litigation was underway and the state agencies were en­

deavoring to resolve the treaty fishing controversy in the Puyallup cases, indi­

vidual Indians, Indian tribes and the United States Government were bringing 
actions against the state to broaden the interpretation of the "in common with" 

right of fishing. As noted above, the Supreme Court (and the state courts who 

considered the Puyallup actions) had recognized the right of the state to control 

Indian fishing where necessary for conservation. The actions filed in federal 

courts went far beyond this approach of defining the extent to which treaty Indian 

fishing is immunized from state regulation. An obligation was imposed on the 
states (and their fishermen) to provide a guarantee of fish to treaty Indians through 

restricting non-Indian fisheries. 
(1) The first of these actions was United States v. Oregon (Sohappy v. Smith),

302 F.Supp. 899 (D.C. Ore. 1969). The judge ruled that commercial fisheries in the 
lower Columbia River, an extremely productive river system for anadromous fish, 

must be restricted so as to provide a "fair share" of fish to treaty Indians fishing in 

upstream areas. After the United States v. Washington "Boldt" decision men­
tioned below, that court amended its judgment to require 50 percent of the spring 
chinook to be provided treaty Indians. This judgment was later affirmed by the 

Court of Appeals but returned to the district court with the admonition that the 50 

percent was not the necessarily correct formula, and the states could show what 
alternative formula was appropriate. Presently, a five-year settlement is in effect 

under which Indians get 40 percent of one chinook run and 60 percent of another. 

The well-known "Boldt" decision is United States v. Washington, 384 F. Supp. 
312 (E.D. Wa. 1974), 520 F. 2d 676 (9th Cir. 1975), cert. denied 423 U.S. 1086 

(1976). Subsequent implementing orders are found at 459 F. Supp. 1020 (9th Cir. 

1978). Certiorari was granted on October 16, 1978, to hopefully resolve the whole 

controversy. 
Judge Boldt quoted with approval the analysis of the Sohappy court above and 

went on to direct that treaty Indians must be afforded 50 percent of harvestable 

fish together with on-reservation ceremonial and subsistence fisheries, none of 

which were to be counted in the 50 percent share. Finally in 1978, the United 

States Supreme Court agreed to review the Boldt allocation and related actions. 
Among the significant related actions which have been reviewed are an order of 

the federal district court extending the 50 percent allocation to fish and waters 
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under the jurisdiction of the IPSFC. The International Pacific Salmon Fisheries 
Commission is probably more well known by Canadians here. It is an international 
commission established by treaty between the United States and Canada to man­
age the harvest of fish orginating from Canada's extensive and highly productive 
Fraser River system. Despite the fact that these fish are covered by a subsequent 
treaty with Canada, the federal court ordered a 50 percent allocation of the United 
States share to treaty Indians. In the first set of orders he authorized Indians 
disregard of certain IPSFC regulations and directed efforts to change the regula­
tions to provide for special fisheries for Indians. In subsequent years, the United 
States Government has adopted special regulations for treaty Indians differing 
from those adopted by this International Commission, alleging that the federal 
court decision requires such. 

The consequence of federal court determination that treaty language ''right to 
fish in common with all citizens" as guaranteeing a specific percentage or number 
of the resource to treaty Indian fishermen requires for its implementation restric­
tions on non-Indian fishing activities to assure this number of fish. The 
Washington State Supreme Court has held on numerous occasions that such regu­
lation prohibiting non-Indian fishing while allowing Indians to fish in order to 
guarantee them a particular share of the fishery is unlawful and violative of the 
United States and state constitutional requirements that all citizens receive equal 
treatment, and the constitutional prohibition on granting of special privileges and 
immunities. (That court held that separate statutory grounds indicated the same 
conclusion.) As significant as the constitutional conclusion that all citizens must 
be treated equally is the conclusion that the "in common with all citizens" treaty 
language does not indicate a different result. A similar conclusion was reached by 
that court with regard to the International Pacific Salmon Fisheries Commission 
regulations, holding that regulations must be applied equally to all United States 
citizens. 

Not surprisingly, the federal courts have not agreed and in both Oregon and 
Washington have issued injunctions ordering all non-Indian fishermen to comply 
with regulations intended to provide the dictated share to treaty Indians. 

Another interesting and somewhat ironic situation exists in areas in which the 
United States Government has now undertaken regulation of fisheries. These 
areas include the ocean fishery (from 3 (4.8 km) to 200 miles (320 km) off the 
United States coast) and now the regulation of the IPSFC fishery which the 
federal departments of Commerce and Interior have undertaken to regulate 
(C9,nmerce passing regulations for non-Indians and Interior passing regulations 
for Indians). In each of these areas, the United States Government apparently 
does not feel obligated to provide the 50 percent plus to treaty Indians since 
regulations in neither area are designed to provide a 50 percent share. 

As mentioned previously, the federal court orders of allocation, extension of the 
allocation to the IPSFC fishery, orders enjoining fishermen to comply with such a 
system together with the Washington State Supreme Court contrary decisions 
have all been appealed to the Supreme Court of the United States. The argument 
was held on February 28, 1979. A result is expected in or by June. 

In the above discussion of special off-reservation rights of Native Americans, 
special emphasis has been placed on the Pacific Northwest of the United States. 
This is obviously true in part because of the personal familiarity of the author with 
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claims and litigation in that area. Additionally, it is believed by the undersigned to 
be a "test" case; the most aggravated example of assertion of such special rights 
in the United States. Numerous claims, most of a more limited nature, are pending 

around the United States. It does provide an opportunity to identify the results of 

such a special entitlement and the effect on recreational and commercial fisheries 

and indeed the resource itself. 
One clear result has been a breakdown in respect for regulations promulgated 

by the conservation agencies. Thousands of violators have been observed. It 
should be noted also that this disrespect for the regulation of the fishery has not 
been limited to non-Indian fishermen who presumably bear the burdens of the 

court decisions granting special rights to treaty fishermen. The experience of the 

United States Government agencies in enforcing the federal court order and fed­
eral regulations is quite similar to that of the state agencies, i.e., approximately 
one-third of the violators cited were treaty Indian fishermen ( despite the fact that 
treaty Indian fishermen are a much smaller percentage of the fleet than one third). 

Existence of a widespread illegal fishery complicates management, of course. 
Inseason reports from a predictable or historically identifiable fishery are utilized 

for updates of run size. Distortion of normal fishing activities together with im­
proper reporting (or no reporting at all) makes management more difficult. Only 
through extraordinary efforts to improve and improvise management systems has 
the system been kept at all under control. It is undoubted in some areas that the 

resource has suffered severely. 

Hunting 

One early United States Supreme Court considered hunting rights provided in a 

treaty, Ward v. Racehorse, 163 U.S. 504 (1896). In that action, the United States 
Supreme Court held that Wyoming could enforce its conservation laws even 

against an Indian whose tribe had a treaty with the United States preserving a 
"right to hunt," which treaty predated statehood, concluding that on becoming a 

state, Wyoming acquired the complete authority to regulate the killing of game 
within its borders just as one of the original states. Accordingly, the treaty lan­
guage did not immunize the Indians from state regulation. Not much is left of the 
Ward v. Racehorse doctrine today, however. Generally where treaty hunting 
rights exist, the courts have perceived them as providing some special right over 
and above that enjoyed by other citizens, e.g., freedom from licensing. Addi­

tionally, the only recent United States Supreme Court case considering Indian 
hunting (Antoine v. Washington, 420 U.S. 194 (1975) ), seems to indicate that 
Indian treaty hunting is now legally like fishing was in the Puyallup cases, i.e., it 

may be regulated where necessary for conservation. It is hoped that this exemp­
tion will continue to be narrowly construed to apply only to "subsistence hunt­

ing.'' The courts of at least Washington will allow this by not construing the 
exemption to the extent to allow the commercialization of animals or wildlife set 

aside for noncommercial uses by the states. 1 

In the area of treaty hunting, unlike that of fishing, there have been more cases 

challenging the applicability of federal statutes. 

1The federal court in Washington specifically allows the commercial sale of trout
categorized as a game fish by the laws of that state. 
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In a case in 1941, the federal district court held that the Migratory Bird Treaty 

Act, implementing an international treaty for the regulation of hunting of migra­

tory birds, was inapplicable to Indians where hunting on reservation. (United 

States v. Cuttler, 37 F. Supp. 724 (D.D. Idaho 1941) ). 

More recently, three cases have considered the applicability of the Bald Eagle 

Protection Act to Indians. In United States v. White, 508 F. 2d 453 (8th Cir. 1974), 
it was held that an Indian could not be prosecuted for violating that act on a 

reservation. More recently, however, the Bald Eagle Protection Act has been held 

applicable to Indians. (United States v. Willard, 97 F. Supp. 429 (D.C. Montana 

1975), a conviction for selling eagle feathers; United States v. Top Sky, 547 F. 2d 

43 (9th Cir. 1976); and United States v. Charlie Top Sky, 547 F. 2d 486 (9th Cir. 

1976) affirming convictions of Indians for sale of golden eagles and golden eagle 

feathers). 

Several of the above actions such as Cuttler and White involved on-reservation 

activities of Indians. There, the states have generally not asserted jurisdiction to 

control Indian activities, but see Puyallup, supra, in which the United States 

Supreme Court affirmed Washington's exercise of jurisdiction to control fishing 

activities within the exterior boundaries of the former reservation. 

In sum, the extent to which Indian hunting is free from regulation (either state or 

federal) is confusing and must be analyzed on a case-by-case basis analyzing 

applicable treaty, reservation, statute, etc. 

A "Boldt-type" action has been threatened by the United States but not yet 

filed, in part at least because of the potential impact on federal statutes and 

programs. 

A Special Case: "Subsistence" and "Ceremonial" Hunting and Fishing 

There is specific recognition of a special right for subsistence and ceremonial 
harvest in many statutes and regulations, both state and federal. Through court 
order (as in United States v. Washington) or through agreement with tribes (as in 

the case of the Columbia River), such exemptions have also been made for cere­

monial and subsistence fisheries. Whether or not this is appropriate as a matter of 
policy is a political decision. There are difficulties in administration of such a 
system. In the Northwest the resource under consideration is of extremely high 

economic value. There have been numerous and continuing problems of fish not 

being reported or being improperly reported as ceremonial and subsistence. On 

the Columbia River, in some cases even conservation closures recognize con­

tinued ceremonial and subsistence fisheries. The number of such fisheries has 

increased dramatically from 9 in 1975 to 77 in 1978. In the Puget Sound region 
where the federal court does not "count" those fish as part of the Indian share, 

the number has naturally shown a similar dramatic increase. 

Similarly in British Columbia, where the Native or Indian harvest in the Fraser 

River is limited to a subsistence fishery (and similarly does not count in the 

division of catch between the nations), the catch is said to be in the hundreds of 

thousands of fish (approximately 300,000 in 1976). 

The point is not to impugn Native American fisherman but rather to point out 
that where an economic incentive exists, loopholes or special exemptions in regu­

latory systems create management problems. Salmon caught in the Columbia 

River in a net marked ceremonial are just as dead and as unlikely to spawn and 

propagate the species as one caught in a net marked for commercial purposes. 
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More Confusion: Who Regulates Non-Indians on Reservation? 

An additional area of confusion is whether states may regulate non-Indians 

while within the exterior boundaries of Indian reservations in their state. There is 

a split of opinion between the federal courts of appeal in the United States. In 

Eastern Band of Cherokee Indians v. North Carolina Wildlife Resource Commis­
sion, 588 F. 2d 75 (4th Cir. No. 76-2161, November 30, 1978), the court 

concluded that licensing requirements may not be imposed. However, Colville v. 

Washington, 412 F. Supp. 651 (E.D. Wash., 1976), as reversed 9th Cir. No. 

76-3286, February 16, 1979, holds that Washington could regulate activities of

non-Indians within the exterior boundaries of reservations. Other cases involving

the states of New Mexico, Arizona and California are presently on appeal to the

courts of appeals.

Once again, this is an area of substantial confusion with significant ramifications 

for management. The migratory nature of many of our wildlife resources makes 

uniform management systems at least over their range desirable. Additional en­

forcement problems are occasioned by judicial determination. If there are en­

claves in which fish and wildlife protection rules are not applicable, the claim that 

an animal was taken "on-reservation" becomes a common one. 

In light of the fact that the United States Supreme Court has held that the tribes 

do not have criminal jurisdiction over non-Indians within the exterior boundaries 

of the reservations (Oliphant v. Suquamish Tribe, 429 U.S. 1987 (1978) ), the 

proper regulation of their activities requires either federal or state legislation. In 

the State of Washington, with over 20 reservations, many of them quite small and 

without full time federal enforcement, state regulation is preferable. 

Conclusion 

The creation or implementation of special rights to the fish and wildlife re­

sources has been productive in providing employment for attorneys and work for 

the courts in the United States. The "Boldt" decision record shows over 5,000 

separate documents filed with the lower court and over 200 separate court orders. 

Additionally, there have been approximately 20 appeals to the United States 

Court of Appeals and State Supreme Court, culminating in the United States 

Supreme Court action (which is itself a consolidation of three actions involving 

numerous lower court decisions). 

All this litigation has not been productive for the resource, however. The time, 
money, and effort involved might much more productively been spent in efforts to 

protect and enhance the resource. 

In the opinion of the author, the only long term solution which is consistent with 

proper management is a return to the principle of the United States Government 

that all men are created equal and are constitutionally entitled to equal treatment 

and equal participation in the use of these valuable natural resources. 
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Management of Fish and Wildlife 
Resources by Native Governments 

Views of the National Indian Brotherhood of Canada 

Dennis Nicholas 

National Indian Brotherhood 
Ottawa, Ontario 

On October 11, 1978, His Honour, Judge C.C. Barnett of the Provincial Court of 

British Columbia delivered a decision in the case of Regina versus Francis Hanes. 

Francis Hanes was charged with hunting moose out of season and the decision is 

pertinent to the topic we are considering today. Judge Barnett said: 
I am going to dismiss the charge of hunting the moose out of season without 

permit because I believe that your people have a right to hunt for food during all 
seasons ... The Indian people believe that their rights to hunt for food should be 
considered before other people are allowed to hunt for sport. I say they are 
right ... I have not decided this case on any narrow technical point. I say you are 
not guilty because you had a right to hunt the moose. 

His Honour Justice Barnett arrived at his position after carefully considering 

the arguments of those opposed to special hunting rights for Indians. Upon hear­
ing evidence of the guarantees given to Indians by the first immigrants to this land, 

Judge Barnett found in favor of the Indians. 
Historians are virtually unanimous in their view that the early Treaties between 

the original inhabitants of North America and the white immigrants were ex­

tremely one-sided contracts-contracts that left the aboriginal peoples with very 
little in exchange for a continent. Nevertheless, although Indians who signed the 

treaties were unaware of the interpretations white governments would sub­
sequently put on the contracts (and consequently were hoodwinked out of land 

and resources they never realized were being taken away) the Indians always 

insisted that special hunting and fishing rights be guaranteed in the Treaties. 
Indians have always viewed hunting and fishing rights as vital. 

Not only have we been dependent on the bounties of the land for physical 
survival, but our religious, social and cultural systems have always been inti­

mately bound to the natural environment as well. But history shows that govern­

ments and corporations have frequently violated the hunting, fishing, and other 

life-style rights so important to us. 

We obviously see the need to carefully conserve and manage our wildlife re­

sources. By doing so we assure the continuance of their use for ourselves and our 

children. Through wildlife conservation and management we will also ensure our 

physical, social, religious and cultural survival. 

In this sense our concern with preservation and conservation of wildlife is 
similar to the goals of government agencies and private and public associations. 

These organizations state they also wish to maintain adequate wildlife stocks. Our 

conflicts have most often taken place with these groups when they attempt to 
regulate our natural, wildlife resources for the benefit of their own members. 
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Unfortunately, governments and private agencies are quite willing to trample on 
our aboriginal rights in order to preserve fish and game for their constituents. 

Conservationists argue that Indians have abused hunting and fishing rights. This 
of course, is no reason to take away such rights from all Indians. This is analagous 
to taking away hunting and fishing privileges for all white people when some white 
people abuse these privileges. 

I would like to make it absolutely clear that Indians endorse conservation prac­
tices. But whenever there must be a cutback in hunting and fishing in order to 
preserve wildlife resource, this cutback must first be made on non-Indian use of 
that resource. Indian rights must be a priority. This principle has not been en­
shrined in the past. Whenever a conflict arose between, for example, Indian use of 
a commercial wildlife resource and sportsmen's use of that resource, the rights of 
the sportsmen were frequently given precedence over Indian rights. The reason 
for this was economic. Sportsmen bring considerable dollars into hunting and 
fishing areas and local businessmen want their dollars. Consequently, consider­
able pressure has been placed on governments by businessmen to undermine 
Indian rights and to encourage sports hunting and fishing. Frequently this under­
mining oflndian rights has taken place by passing conservation laws-laws which 
in reality were designed for the benefit of white sportsmen. 

Indians have carefully watched this process. We've also noticed how white 
governments and private associations have handled conservation policies. Unfor­
tunately, we can't help but conclude that in most cases, governments and white 
associations have done a rottenjob preserving our wildlife resources but an excel­
lent job in abrogating Indian rights. Indians are determined to reverse this process. 

Indian governments across the country are passing and enforcing Indian con­
servation laws. We feel the preservation of our environments and our wildlife, 
(and consequently the survival of our religious, social and cultural systems) are 
too important to leave any longer in the hands of people who have so obviously 
abused nature. The passing and enforcing of Indian conservation laws also re­
establishes the Indian rights which were originally given to us by the Great Spirit 
and guaranteed by the first immigrants to our lands. If your organizations are truly 
interested in conservation then you will cooperate with Indian governments to 
preserve our wildlife resources. You will especially cooperate with Indian gov­
ernments and their conservation laws if you believe that treaties between peoples 
should be honored and that promises made in legal contracts should be carefully 
kept. 

In conclusion let me quote once more from the decision handed down by His 
Honour, Judge C.C. Barnett in the fall of 1978. He says: 

602 

In a recent issue of B.C. Outdoors, a sportsmens' magazine, an individual who 

calls himself "Traveller" said this: 

"Although the average non-hunter and non-fisherman doesn't realize it, there is a 

major confrontation looming between Indians and well over 1 million hunters and 
fishermen in Manitoba, Saskatchewan, Alberta and B.C. The confrontation-it is 

closer to war in some areas-involves the lndians silly silly claim that they are 

entitled to hunt and fish out of season." 
This type of uninformed and irresponsible journalism only serves to fuel the fires 

of prejudice and discontent, both of which remain very much alive in 1978 in 
British Columbia. 
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We commend Justice Barnett for the wisdon he displayed in his decision. We 
only wish conservationists throughout North America would show as much wis­

dom. 
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Management of Fish and Wildlife 
Resources by Native Governments 
The Northwest Fishing Rights Controversy: 
An Indian Perspective 

Guy R. McMinds 
Northwest Indian Fisheries Commission 

Quinault Treaty Area, Taholah, Washington 

Abundant runs of salmon and steelhead once filled to overflowing the rivers of 
the Pacific Northwest. Over the course of a few thousand years, the aboriginal 

people who came to occupy the land developed an entire culture and economy 

around these plentiful fishery resources. The heritage of the Northwest Coast 
Indian is still founded upon the belief that the conscious spirits of all non-human, 
living things causes them to place themselves, voluntarily and compassionately, in 

the hands of the people during times of need. To these people the migration of the 
salmon and steelhead as they returned to the rivers of their origin, marked a 
special time of thanks and ceremony because it meant the renewal of life. The 

culture of the Northwest Indian was stable and continued to thrive until 200 years 
ago when the influx of non-Indian traders and settlers severely disrupted it. 

Conflicts between the Indian and settlers mounted until it became apparent in 
the 1850s that a formal agreement would have to b� secured to quiet the uneasy
peace for all time. In 1854 and 1855, Territorial Governor Isaac Stevens negotiated 

a series of treaties on behalf of the United States with the indigenous Tribes of the 

Northwest. The treaties were designed to extinguish the Tribes' title to lands the 

government had designated for homesteading. Eventually five treaties were 
signed and ratified in the geographic area now known as western Washington. 
They were: the Treaty of Medicine Creek (December 26, 1854) with the Nisqually, 
Squaxin Island, Muckleshoot, Puyallup, and Steilacoom; Treaty of Point Elliott 
(January 22, 1855) with the Sauk-Suiattle, Upper Skagit, Swinomish, Snohomish, 
Duwamish, Suquamish, Lummi, Stillaguamish, Nooksack, Snoqualmie, Samish, 
and Tulalip; Treaty of Point No Point (January 26, 1855) with the Port Gamble 

Klallam, Jamestown Klallam, Skokomish, and Lower Elwha Klallam; Treaty of 
Neah Bay (January 31, 1855) with the Makah; and the Treaty of Olympia (July 1, 

1855) with Quinault, Quileute, and Hoh. 
In accepting the terms of the treaties, the Indian tribes relinquished their claims 

to millions of acres of land but reserved certain rights to hunt, fish, and gather the 
food essential to their lives as Indians. For its part in the bargain, the United 
States reserved small tracts of land for the exclusive use and occupancy of the 
Indian, agreed not to make war on the tribes, and promised to protect Indian rights 
reserved by treaty including their rights to fish at "usual and accustomed grounds 
and stations." Thus, these treaties were not a grant of rights to the Indian, but 
rather a grant of rights from the Indian to the non-Indian. The Indians reserved for 

themselves the rights they did not grant to non-Indians. 
Indian treaties are the supreme law of the land protected by Article Six of the 

United States Constitution, and they bind the judges of every state: "anything in 
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State Constitutions or laws of any state to the contrary not withstanding." But 
non-Indian settlers and the state government paid little attention to treaties and 
forced some of the tribes to file suit to protect their fishing rights. 

At the time the treaties were signed, Indian fishing was regarded as a conveni­
ence to supply the food needed for the settlers. But as the non-Indian population 
expanded, entrepreneurs sought to capitalize upon the abundant fisheries re­
sources and began to develop their own fishing businesses. From an economic and 
biological standpoint, catching the fish when they returned to the rivers made the 
most sense. But this fishery was already occupied by the Indians so a large 
non-Indian fishery quickly developed which intercepted the fish first. With an 
increasing number of non-Indian fishermen, the fishery thus shifted its pattern of 
exploitation to locations where biological management of the resource became 
nearly impossible. 

The burgeoning population and rapid industrial development which accom­
panied settlement of the territory brought more dangers to the resource. Spawning 
and rearing areas were destroyed by the environmental degradation that resulted 
from abusive land use practices and polluting industries. The salmon and 
steelhead which were once so abundant were soon in danger of extinction. 

By the early 1900s the decline of the fish runs had become evident. In 1907 the 
State of Washington outlawed net fishing for salmon in all rivers except the Col­
umbia. Indian fishing rights which had been guaranJeed by treaty were prohibited 
by state legislation. The Indian found himself in a position where he could exercise 
his treaty rights to fish at his "usual and accustomed" places only under threat of 
state arrest. 

Despite a declining resource base, the non-Indian fishery continued to expand 
tremendously and by 1913 Washington salmon runs had fallen to one-fourth of 
their previous levels. Indian agents were already deploring the severe depletion of 
the resource which formed the basis for the Indian's livelihood and economy. 

Indian tribes continued in their attempts to assert and protect their fishing rights 
during the 1920s to the 1940s. The conflict grew and flared to major confrontations 
during the 1950s and 1960s. Despite Supreme Court rulings which recognized the 
validity of fishing rights claims in the Puyallup cases, the state continued to seek 
ways of circumventing the law under the pretext of resource conservation. Be­
cause the Indian fishery was, geographically, the last in line, the exercise of treaty 
rights was curtailed. A 1969 federal district court decision (Sohappy v. Smith, 302 
F. Supp. 899) ruled that the state has a responsibility to regulate the fishery so that
the Indians would have the opportunity to harvest a fair and equitable share. This
landmark case marked a first vague attempt at apportionment which would form
the basis for a more precise distribution formula that would be developed by the
court in the "Boldt decision" (U.S. v. Washington, 384 F. Supp. 312).

In declaring his decision, Boldt stated that the state, which was "in past respon­
sible for prevention of full exercise of Indian treaty fishing rights, loss of income to 
the Indians, inhibition of cultural practices, confiscation and damage to fishing 
equipment, and arrest and criminal prosecution of Indians'' had violated both the 
rights oflndians guaranteed under treaty and its own regulations. Boldt ruled that 
in ratifying the treaties, "the United States obtained for the settlers and for the 
subsequently admitted state only the right of equal access" to the fishery. 

Indian people have a federally protected treaty right to take fish whereas other 
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citizens of the state have only a privilege to fish under state regulation. Under the 
"Boldt formula," Indians were entitled to the opportunity to catch up to one-half 
the total number available for harvest at their usual and accustomed places in 
addition to fish caught by them on reservations and fish taken for ceremonial and 
subsistence purposes. 

Total run 
- Escapement goals for run propagation

50% - Prior interceptions by non-Washington fishermen 
+ On-reservation harvest
+ Ceremonial and subsistence harvest

Indian harvest by species and region of stock origin 

Challenges to this formula in the Ninth Circuit Court of Appeals have determined 
that the right of Indians to have the opportunity to catch 50 percent of the off­
reservation harvest is within the discretionary power of Boldt's court. Boldt's 
decision declared that Washington State's regulatory and enforcement program 
was unconstitutional as applied to treaty fishermen, and it restricted the state to 
regulation of Indian fishing only to the extent necessary to protect the resource. 

Non-Indian, commercial and sports fishermen were enraged by the decision and 
publicly attacked the Indians. and Judge Boldt. These groups relied heavily upon 
emotional appeal and claimed that the court-affirmed Indian fishing rights, made 
Indians "super citizens," and thus violated their own rights to equal protection 
guaranteed under the 14th Amendment to the Constitution. This argument has no 
valid basis in law, because the 14th Amendment does not preclude distinctions 
based on political status. Indian fishing rights are not special rights conferred to 
individuals because of their ethnic origin; they are instead political rights retained 
by Indian quasi-governments by virtue of their treaties with the United States. 

The fisheries agencies of Washington responded to the Boldt decision by an­
nouncing its appeal to the Ninth Circuit Court and ultimately to the U.S. Supreme 
Court, and by continuing to manage for its non-Indian constituency. In 1975 the 
Ninth Circuit Court affirmed and the Supreme Court refused to review the Boldt 
decision. Indian treaty rights had been upheld as the law of the land. But these 
battles in the courts did not enable the Indians to enjoy their rights in peace. The 
recalcitrance of the State to recognize Indian fishing rights was by no means over. 

The reluctance of the State of Washington to comply with federally secured 
Indian treaty rights was not seriously affected by the decision in United States v.
Washington. With assistance from the Washington state court system the State of 
Washington successfully avoided serious implementation of the decision in United

States v. Washington. 
On August 12, 1976 the Washington State Supreme Court handed down the first 

of a series of rulings which would have a serious and destructive effect upon the 
Indian treaty right. In Washington State Commercial Passenger Vessel Associa­

tion v. Tollefson the Washington State Supreme Court was faced with a challenge 
to the very power of the State of Washington Department of Fisheries to imple­
ment United States v. Washington. The non-treaty commercial fishing interest 
alleged that the State of Washington could only regulate for conservation, and 
could not curtail ocean fishing to make more fish available to other treaty and 
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non-treaty fishermen. The court dismissed the case as moot saying that since the 
regulations had already lapsed there was no controversy before the court. How­
ever, the court did question the power of the federal court to enter the orders that 
it did, and further expressed concern about the manner in which the powers of the 
Department of Fisheries were exercised. 

The ambiguity in the Passenger Vessel case was clarified in June of 1977 when 
the Washington State Supreme Court decided Puget Sound Gillnetters v. Moos. 

Again the issue was the power of the Washington Department of Fisheries to 
regulate non-treaty fishing in order to implement United States v. Washington. 

The Washington State Supreme Court ruled that the Department of Fisheries had 
no power to regulate and allocate fish between user groups who were of the "same 
class." By defining "same class" to include both treaty and non-treaty fishermen, 
the state court thus attempted to reduce a treaty right to the equivalent of a state 
fishing license. The court further suggested that even if the state had the statutory 
power to so allocate, the equal protection clause of the 14th Amendment to the 
United States Constitution would preclude such allocation as a denial of equal 
protection. Finally, the court indicated that the ultimate arbiter of state power was 
the Washington State Supreme Court decision that the Department of Fisheries 
had no power to allocate was binding and the last word. 

Although the decision in Puget Sound Gillnetters v. Moos effectively tied the 
hands of the Washington State Department of Fisheries, it must be understood, 
however that prior to that decision the Department was not acting with diligence 
to implement the decision. State regulations notwithstanding, intervening federal 
court orders could have provided the Department of Fisheries with sufficient 
authority to implement the decision if the Department of Fisheries had so been 
inclined. 

On July 21, 1977, the Washington State Supreme Court decided Purse Seine 

Vessel Owners Association v. Moos. This case challenged the applicability of 
special state regulations relating to the IPSFC fishery. The ruling of the 
Washington State Supreme Court was parallel to that in Puget Sound Gillnetters 

v. Moos. Purse Seine Vessel Owners Association v. Moos has no real long range
impact because the federal government has assumed total management authority
for fishing in "IPSFC waters." The state is not being called upon to exercise any
regulatory authority.

The battle to protect treaty fishing rights, and the continued resistance of the 
state has not been limited to state court actions. The Indians continued to be 
denied their right to fish in their usual and accustomed places because they oper­
ated the last commercial fisheries. State run size predictions were consistently too 
optimistic, thus allowing a disproportionate share of the fish to be harvested by 
non-treaty fisheries. Because of conservation needs, Indian fisheries were re­
peatedly shut down, and the tribes frequently found themselves before Boldt's 
court to try to force the state to comply with his orders. Even while the tribal 
fishermen· were forced to sit at the docks, the non-treaty marine fleets often 
continued to fish and freshwater recreational fisheries on the stocks often con­
tinued unscathed. 

Over the last several years Judge George Boldt has been forced to enter orders 
which have significantly reduced the latitude of the Washington State Department 
of Fisheries in managing the fishery. These orders were entered reluctantly and 
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only after high officials within the Department of Fisheries expressed, in open 

court, they were unable to provide any protection to the treaty right. Therefore, If 

Judge Boldt had not acted, the rights declared in Final Decision #1 would have 

been utterly vitiated. 

Each order that Judge Boldt entered was appealed by the State of Washington 

to the Ninth Circuit Court of Appeals. Boldt's orders included a Management Plan 

for rational management of the resource. That plan had been agreed to by the 

Washington State Department of Fisheries biologists, yet when it was entered by 

the court, the state still appealed it. Additional orders were an allocation order, an 

injunction against state court interference with federal court implementation of the 

Boldt decision, and most importantly, an order entered against non-treaty fisher­

men, enjoining them from engaging in fishing activities contrary to orders of the 

federal district court. 

Over the last several years many non-treaty fishermen have engaged in a willful 

and continuous disregard of federal court orders and state regulations which lim­

ited non-treaty fishing in order to protect the treaty right opportunity of Indian 

fishermen. Illegal fishing and unreported catches enabled the non-treaty fishermen 

to take thousands of salmon which should have properly been harvested by treaty 

fishermen. The state claimed it was powerless to do anything to stop the illegal 

fishing, and in fact, developed regulations distinguishing between conservation 

and allocation closures. These regulations had the net effect of encouraging viola­
tions by the non-treaty fishermen because Washington State Supreme Court deci­

sions had already indicated that the Department of Fisheries could only regulate 

for conservation reasons. Therefore, if the State of Washington distinguished 

between allocation and conservation closures, the non-treaty fisherman could fish 

in allocation-closed waters knowing that he would be free from state court action. 

Each federal court order was ignored and appealed by the state. The state claimed 

it was powerless to stop illegal fishing. 

Non-Indian fishermen now felt that their open disregard of federal court orders 

was legally founded as well as "morally right." Confident that the state courts 

would dismiss any cases brought before them, non-Indian commercial fishermen 
continued to take thousands of salmon which should have been harvested by 

treaty fishermen. The blatant disregard toward federal orders closing the non­

Indian fishery eventually culminated in violence with the shooting of a fisherman 
by a state fisheries patrol officer. Renegade fishermen (the man who was shot was 

not even a state licensed fisherman) were getting rich disobeying the law, the 

Indian wasn't getting any fish, and the resource was in jeopardy. Chaos was 

rampant. 

On the political front, the persistence of the non-Indian fisherman in disrupting 

and preventing any attempt to implement Indian fishing rights had succeeded in 

eroding the public confidence in the judicial system. Many non-Indians mounted a 

concerted and well-financed lobbying effort to try to convince Congress that the 

Boldt decision had caused them undue hardship and would have to be overturned 

before order could be restored. 

On an individual basis the plight of some non-Indian commercial fishermen is 

indeed worthy of sympathy. Many who have been dependent upon fishing for 

their livelihood have been forced into debt, some have had to sell their vessels, 
and others have had to abandon a family tradition to find alternative employment. 
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The target for the blame has been collectively Judge Boldt, the Indians, and the 

federal government. 
But the target for the malice can hardly be justified upon a careful examination 

of the commercial fishing industry. The crisis presently confronting the salmon 
fisheries in the Northwest was not the result of recent court actions regarding 
Indian treaty rights. The Boldt decision merely precipitated the events which were 
already well in process. There were simply too many fishermen to be supported by 
the resource. 

The Indian generally fished where runs were concentrated and used labor inten­
sive methods, while the non-Indian fisherman has operated on dispersed, mixed 
stocks in a capital intensive fishery employing expensive equipment in econom­
ically inefficient ways. Increasing demands for fish and resultant price increases 
have lured more and more fishermen into the industry. From 1937 to 1977, the 

numbers of Washington State fishermen increased dramatically, a Canadian ocean 
troll fleet burgeoned, and a recreational fishery grew to the point where over a 
half-million anglers enjoy the sport of fighting salmon or steelhead. Catches, how­
ever, have not kept pace with the growth of the fishery (Table 1). 

The actual decline in the resource base is greater than the catches alone indicate 

because improvements in fishing technology have increased the range and effi­

ciency of the fleet. The productive capacity of the resource could not withstand 
the tremendous increase in pressure which has occurred over the last few years. 
Where the resource was once harvested primarily when mature adults returned to 
rivers to spawn, the fishery developed to exploit the resource at many different 
stages of the fish life cycle. A summary of the current harvest pattern of the 

fishery is presented in Table 2. 
Foreign fisheries deserve special note because Indian treaty rights have been 

substantially diminished by bilateral agreements between the United States and 
Canada. A special management body entitled the International Pacific Salmon 
Fisheries Commission (IPSFC) regulates the fishery on sockeye and pink salmon 

destined for Canada but passing through United States waters. This fishery pres­
ently accounts for approximately 50 percent of the total salmon harvest for 
Washington State fishermen. In return for allowing a United States fishery on 
Canadian sockeye and pink salmon, Canadian fishermen are allowed to catch 
large numbers of chinook and coho salmon which are destined for Washington 

waters. The net result of this bilateral agreement is that the Indian fishermen who 
either lack the equipment, the desire, or the legal ability to participate in fisheries 
outside their usual and accustomed areas end up the losers. Although the Boldt 
decision ruled that Indians have the right to harvest 50 percent of the United 
States catch under the jurisdiction of the IPSFC, even with the provision of 

Table 1. 1977 Licensed fishing vessels and catch per vessel expressed as a percentage of 
1937 levels. 

Method 

Purse seine 
Gill net 
Trollers 

Licenses 

183% 
213% 
795% 

Northwest Fishing Rights Controversy 

Catch 

29% 
50% 
22% 
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Table 2. Harvest pattern of the Northwest fishery. Key:* 
= minor fishery; + = major fishery; I = primarily Indian fishery; B = Indian and non-Indian 

fishery; and blank = negligible fishery. 

Fishery Chinook Coho Sockeye Chum Pink Steelhead 
2 3 4 5 6" 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 1 2 3 4 5 6 

Sport * +++++ * +++++ + * +++ * * +
Troll I BBB BB BB * * * * 
Gill net B B I B I BI *I * I B I 

Foreign ++ + + * +
Purse seine B B B * B B 

Reef ne,t B B B * * B 

Beach seine I I I I I 

Hook and line * 

•t. = freshwater juvenile; 2. = saltwater inside immature; 3. = ocean immature; 4. = ocean mature; 5. = inside mature; and 6. = freshwater mature.



special fishing times, treaty fishermen have been allowed to catch only 18 percent 
of the sockeye, 8 percent of the pinks, and 13 percent of other species. 

Strong associations of fishermen and processors that are involved in the 
multimillion-dollar salmon fishing industry have the capacity to raise substantial 
sums of money with ease and thus carry a concommitant political clout that 
readily dwarfs the voting power of the Indian people who represent less than 0.5 
percent of the populations. 

The non-treaty commercial fleet is characterized by small numbers of full time 
fishermen (for example, during the period from 1972-5, 8 percent of the troll fleet 
landed 50 percent of the troll harvest and 17 percent landed 75 percent). Large 
numbers of part-time fishermen (for example, trollers are less than 43 percent 

dependent upon income from fishing on Washington salmon, Puget Sound gillnet­

ters, 56 percent, and Purse Seiners, 63 percent); vessels which can be equipped 
with different types of gear (for example, a boat may be used as a troller and 
gillnetter), and fishermen who fish in a variety of places such as Oregon or Alaska 
(for example, landings in Alaska accounted for 40 percent of the income for 
vessels used as trollers-purse seiners, 27 percent for purse seiners, 20 percent for 
trollers-gillnetters, 12 percent for gillnetters). 

The growth of the ocean fishery has caused other problems for Indian fisher­
men. Another management body entitled the Pacific Regional Fisheries Manage­
ment Council regulates salmon fisheries in the area from 3 to 200 miles (4.8-
320km) off shore under the authority of the Fisheries Management and Conserva­

tion Act. Although Indian fishing rights are as much a part of the law of the land as 
the constitution of the United States, members of the Washington Congressional 
delegation have recently pressured the Council not to manage the fishery so as to 
insure that Indians can have the opportunity to fish. 

In addition to a large commercial fishing fleet, over half a million outdoorsmen 
presently enjoy the sport of fighting a salmon with rod and reel. Each year these 
recreational fishermen catch enough fish to equal approximately 22 percent of the 
commercial salmon harvest in Washington State. While the average catch re­
ported by recreational fishermen is three fish, like the troll fishery, the recre­
ational fishery is characterized by a small percentage of fishermen who catch a 
large number of fish. Because of the sheer magnitude of the potential participant 
population, the recreational fishery poses a very real and substantial threat to the 

health of the commercial fishing industry and the resource. Yet because of the 

voting power this group of sportsmen represents, the recreational fishery has been 
allowed to increase virtually unchecked. 

Thus high seas interceptions of many Washington salmon stocks have been 
subjected to harvest rates which have not only denied Indians an opportunity to 
fish, but have also seriously jeopardized the viability of the resource. The ocean 
interception problem is so severe that indeed even artificially propagated hatchery 
stocks are being endangered. 

Throughout the initial period of industrial development, industry and govern­
ment believed that regulation or conservation of the fisheries resource was unnec­
essary because the natural runs could be easily replaced by hatcheries. From the 

time the first salmon hatchery was constructed in the state, this blind faith in 
hatchery production has been a principal factor responsible for continued careless 
exploitation. Because hatchery stocks can generally sustain higher rates of har-
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vest than natural stocks, harvest rates have been allowed to exceed the natural 
reproductive capacity of the resource. For a while the hatcheries appeared to be 
able to compensate for the decline, but the fishery continued to expand, the fish 

continued to decline, and the demise of the resource became inevitable. 

Harvest levels have decreased substantially over the past few years, not as a 

result of the Boldt decision on Indian fishing rights, but because the resource itself 
has been overexploited. In the three years since the federal court ruled that treaty 

fishermen must have the opportunity to take at least 50 percent of the harvest, the 
Indian catch has crept up to only 13 percent of Washington landings, a distant 
third behind non-treaty commercial and sports fisheries harvests. (By species 
Indian catch has averaged: Chinook, 18 percent; Coho, 15 percent; Sockeye, 10 

percent; Pin, 7 percent; Chum, 36 percent). 
The decline of the salmon fishery has also served to exacerbate the dispute in 

other ways by increasing the economic dependence of many tribes upon steelhead 

and thus heightening the conflict with sportsmen who prize the fish for its fighting 

qualities. To many "steelheaders," the harvest of the fish in nets or traps is 

abhorrent. Large numbers of sportsmen have exerted pressures individually and 

through organizations to win some Congressional support for decommercializa­

tion of steelhead. The sportsmen argue that since the economic value of sport­

caught steelhead far exceeds its commercial value, the fish should not be commer­

cially sold. The tribes, however, benefit hardly at all from an abstract value placed 

upon a sports caught fish; they consider the steelhead as another species of sal­
mon and harvest the fish as a part of their cultural heritage and food as well as for 

the financial returns from the commercial sale of the fish. Because the salmon 
resource has been so depleted and subjected to such high catch rates before the 
Indians have their harvest opportunity, and because steelhead are not exploited 

by prior interceptions nearly as heavily as salmon, steelhead represents the only 
assured source of income for many Indian fisheries. 

The tribes believe that the objection of sportsmen to the Indian harvest and sale 

of the steelhead is emotionally rather than rationally based. Impacts of Indian 

river fisheries have been greatly exaggerated by sportsmen and state management 
agencies. As an example, in the 11-year period prior to the 1969 litigation in 

Department of Game v. Puyallup, sportsmen took 89 percent of the total steelhead 
harvest after the fish had been subjected to an Indian net fishery. Healthy com­

mercial and recreational fisheries have coexisted in coastal rivers for many dec­
ades and it is in these same rivers where sportsmen seek their trophy fish. There is 
no reason, save the emotional involvement of large numbers of sportsmen, why 

both Indian commercial and non-Indian recreational fisheries cannot operate on 

the same rivers. Decommercialization of steelhead represents an expedient and 
grossly simplistic attempt to resolve a complex problem which would deprive 

Indian peo1 le of their treaty rights while failing to serve long-term interests of 

either the sportsmen or the resource. 

Furthermore, the decline in salmon fisheries coupled with concomitant resource 
habitat desi.ruction through abusive land use practices and general environmental 
degradati,m have forced even those tribes with historically strong fisheries on­

reservation, to fish off-reservation to earn a livelihood. Thus the conflict con­
tinues: fewer fish, more disputes. 

In attempting to exercise treaty rights affirmed by federal court decisions, In-
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dian fishermen have been shot at by angry non-Indian commercial and sport 
fishermen. Their equipment has been vandalized, and their fishing opportunity has 
been effectively vitiated by the conduct of local fishermen associations which 
have operated their fishery so as to frustrate Indian harvest. The tension and 
controversy resulted in a predictable hostility that surfaced a deeply ingrained 
resentment against Indians and against the Federal Government for its support of 
Indian rights. Indian people have had friends turn into enemies overnight, have 
been harassed in their homes and ridiculed in public places. Now they are 
threatened with the unhappy prospect of a unilateral redefinition of their treaties 
by Congress and decreased federal financial support for their education, health, 
social, resource development, and legal needs because an unfriendly Congres­
sion;u delegation seems more interested in settling a volatile political issue than 
upholding the Constitution of the United States and the legal rights of a small 
minority of people. This backlash phenomenon was not limited to just Indian 
fishing rights in the Northwest. Throughout the nation, articulate and very well 
financed special interest groups have waged a concerted campaign to defeat In­
dian claims for land, water, and other resources. Many elected officials, anxious 
to capture this power base of votes, have been quick to introduce anti-Indian 
legislation to be heroes to their constituency. 

There are many people in this land who do not want to recognize the obligations 
of the nation toward the Indian. They ask why should the Indian be treated 
differently? They say that Indian fishing, water, and other rights will make them 
bear too great a personal hardship. They say Indians are a small minority which 
has been "given" a "disproportionate and unfair" share of the fish by the Federal 
Court. They say that the Indian treaties are too old and therefore should not be 
honored. What they really mean is that Indian treaties no longer suit their con­
venience and should therefore be tossed aside. The Indian people are very sad that 
some so-called public servants seem so bent upon serving themselves that they are 
willing to abandon moral and legal principles to capture the support of this emerg­
ing power-base of voters. 

Despite indisputable and overwhelming evidence to the contrary, the Indian has 
served as a scapegoat as the causative factor behind the decline of the fishery. In 
April of 1977, the Washington Congressional delegation succumbed to pressure 
and convinced President Carter to establish a special Presidential Task Force. The 
Task Force was to consist of representatives of the Attorney General and Se­
cretaries of Commerce and Interior, and was to attempt to resolve the conflict 
between Indians and non-Indians. This task Force effectively took the "heat" off 
the delegation, and provided an opportunity to bring the combined forces of the 
Administration and Congress to bear on a controversial problem. To the Indians 
who had waited over a hundred years to have their rights protected, the prospect 
of negotiating those rights away was unpalatable. Regardless, the Washington 
State delegation mustered all its power to force the Indians to the "negotiating" 
table. 

To the Indian, the right to fish is more than a right to harvest a resource for 
profit. It is an integral and inseparable part of the Northwest Indian heritage. The 
Indians have fought for more than a century to have their rights recognized and 
will not relinquish those rights willingly. Though the non-Indian fishermen would 
understandably like the Indians to quit pursuing their rights, this will not happen. 
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The tribes do not intend to be good little Indians and "negotiate" away what few 
rights they have left to further the political ambitions of those whose friendship 

must be bought with Indian sacrifices. 

The Indian tribes of western Washington have always been anxious to work 

with the Federal Government, the State of Washington, non-treaty fishermen, and 
any other interested party toward the constructive resolution of the many complex 

and emotion-charged problems which presently plagues fisheries resource man­

agement. They have been willing to sit down and openly discuss the fishing rights 

issue with anyone to try to reach workable solutions which recognize economic, 
emotional, and political realities, but which also recognize Indian rights. They 

neither desire nor deserve the hatred which endangers their lives, property, and 

legal rights. Certainly no one wants to see the fishing dispute settled more quickly 
and amiably than the Indian people. They want to be able to exercise their treaty 

rights in peace and harmony with their neighbors, but they must have justice. The 

tribes do not wish to be adversaries, but they will defend tenaciously the rights 

reserved for them by their ancestors and guaranteed to them in their treaties. The 
court did not give the Indians the right to 50 percent of the fish. They merely 

recognized the validity of treaty rights, so long neglected and unprotected by the 

Federal Government that powerful and vocal groups have come to regard Indian 

property as their own. 
A year ago the tribes viewed the formation of the task force with both anxious 

anticipation and apprehension. Superficially, the task force appeared to be an 

excellent mechanism for tentative resolution of complex Indian fisheries prob­

lems. The combined resources of the Departments of Justice, Interior, and Com­
merce supported by the force of the Administration and Congress represented a 

tremendous opportunity for substantial progress to be made. Looking deeper into 

the Task Force, however, there were unmistakable danger signals lurking in the 

shadows and many more have since emerged. Is the formation of the Task Force a 
genuine attempt made in all good faith to develop fish propagation programs and 

ease the impact of federal court decisions? Or rather, is it a cleverly disguised tool 

designed to enable those who do not wish to abide by the law to negate Indian 
treaty rights? The tribes were very well aware that if it is used improperly, the 

Task Force could easily become a subtle, insidious vehicle to initiate a new era of 

abrogation of Indian treaty rights that could easily lead to termination. 

On January 16, 1978, the Task Force published the document Porposed Settle­

ment for Washington State Salmon and Steelhead Fisheries. This plan reflected 
the mood of the public and the Washington State delegation in that it provided that 

the Indians make substantial reductions in their court-determined treaty rights. 
The vociferous emotion-filled arguments made by the non-Indians had taken their 

toll, and Indian treaty rights again appeared ready to fall victim to political expe­
diency. 

Shortly after issuance of the first settlement offer, the tribes and the State of 

Washington entered into a series of discussions in order to try to resolve their 

differences. Many of the complex and emotion-charged disputes which have 

strained relations between the Indians and their neighbors to the point where 
destruction of both the resource and the fishery have been threatened were ex­

plored and the tribes further agreed to attend a series of meetings with the State of 

Washington to discuss allocation questions. Several commercial and sports user 
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groups served in an advisory capacity to the state during these discussions. This 

exchange of information and viewpoints has helped resolve parts of the dispute 

and will hopefully resolve more as the sessions continue. 
On April 24, 1978, the Ninth Circuit Court of Appeals affirmed Judge Boldt's 

takeover of the fishery. In making its ruling the court felt compelled to state the 
reason for such extraordinary action on the part of the District and Circuit Court: 

Agencies of the State of Washington and various of its constituencies continue to 

attack the judgement in United States v. Washington. Accordingly, we will again set 

forth the treaty basis of the decision and reaffirm its validity. The State's extraordi­

nary machinations in resisting the decree have forced the District Court to takeover a 

large share of the management of the State fishery in order to enforce its decrees. 

Except for some desegregation cases (citations omitted [sic]) the District Court has 

faced the most concerted official and private efforts to frustrate the decree of a federal 

court witnessed in this century. The challenged orders in this appeal must be re­

viewed by this court in the context of events forced by litigants who offer the court no 

reasonable choice. 

The state's inability and unwillingness to enforce treaty rights should not be 

considered a new development following the entry of Final Decision #1. Judge 
Burns in concurring in the affirmance of Final Decision #1 by the Ninth Circuit 
Court of Appeals took the time to make the following observation: 

... although I recognize that District Judges cannot escape their constitutional re­

sponsibilities, however unusual and continuing duties imposed upon them, I deplore 

situations that make it necessary for us to become enduring managers of the fisheries, 

forests, and highways, to say nothing of school districts, police departments and so 

on. The record in this case, and the history set forth in the Puyallup and Antione cases 

among others make it crystal clear that it has been a recalcitrance of Washington 

State officials (and their vocal non-Indian commerical and sport fishing allies) which 

produced the denial of Indian rights requiring intervention by the District Court. This 

responsibility should neither escape notice nor be forgotten. 

In June 1978, the Regional Task Force submitted a massive 348 page document 
entitled Settlement Plan for Washington State Salmon and Steelhead Fisheries to 

the tribes and to the National Task Force in Washington State fisheries. Like the 
Settlement Plan which had been prepared six months earlier, this plan did not call 

for implementation of the law under federal court decisions, but rather required 
Indians to forego the exercise of their treaty rights in favor of non-Indian fisher­
men. 

The Settlement Plan would require Indians to "forego" exercise of their rights 

to fish commercially for steelhead, reduce the exercise of their rights to harvest 

salmon from 50 percent to 30 percent, give up access to the courts where treaty 
rights have been upheld, and accept substantial diminishment of tribal authority to 
regulate their own fisheries. In return the tribes have been promised more fish (not 
a larger share) in the future when production of the resource supposedly increases 
due to federal funding in enhancement projects and hatchery facilities. The con­

clusion is inescapeable: the Settlement Plan represents a document designed to 

circumvent the law and take away rights of Indian people. 

The Settlement Plan is now being used as a blueprint for development of imple­
menting legislation designed to "resolve" the Indian fishing controversy in 
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Washington State. Even further losses to Indian rights can be expected to occur 
during this legislative process. 

It is regrettable indeed that the Presidential Task Force on Indian Fishing Rights 
has apparently capitulated to the will of power politics and thus has given up a 
tremendous opportunity to honor the promise of the federal government with 
integrity and restore the health of the salmon and steelhead resource. Continua­
tion of the fishing controversy will continue to place the viability of the resource 
and the livelihood of the fishermen in serious jeopardy. 

The solution to the fishing dispute does not rest upon destruction of Indian 
rights, as members of the Task Force and Congress evidently believe. Rather 
proper management could both save the resource and do much to help resolve the 
controversy. 

The Boldt decision, perhaps by virtue of its controversial nature has presented a 
real opportunity for rehabilitiation and improved management of the fisheries 
resource. The tribes believe that the future health of the fishery will be determined 
by the willingness of all parties to recognize and respect the needs of those who 
depend upon the resource for their livelihood or enjoyment. Fishing rights are 
important parts of Indian cultural heritage, and they are protected by treaty and 
Federal law. Non-Indian fishermen have participated in the fishery for several 
decades and they too wish to pass their way of life to future generations. The 
tribes are convinced that open communication and candid discussion are essential 
to the resolution of long standing problems and to the development of a plan that 
can best accomodate the varying interests of different groups, meet legal require­
ments, and protect the resource. 

Everyone who depends upon the resources has a pecuniary interest and a moral 
obligation to manage the salmon and steelhead with all the care, diligence, and 
skill at his command. The resource must be managed with conservation as the 
governing principle. No one can afford to sacrifice the resource for short term 
gains only to see the resource and the industry destroyed tomorrow. 

It is difficult to forget that the history of this country is replete with many sad 
examples wliere state and federal governments have failed to deal honestly and 
sincerely with the Indian people: What promises will be broken in the future? 
Thus yet another chapter in the long and shameful history of the United States 
toward its Indian citizens is in the process of becoming history. Once again the 
interests of a small minority of people are being sacrificed to appease the insati­
able appetite of the political machine. The experience of the Northwest Indians in 
trying io protect their rights should serve well to remind all the citizens of the 
world that eternal vigilence is necessary, even in this nation which purports to 
pride itself upon its respect and concern for· the interests of its minorities, to 
protect against wrongful and deliberate oppression. 

To the Indians of the Northwest, the fishing rights issue is not one of popularity 
or re-election, rather it is one of survival. They have fought long and hard to have 
their treaty rights upheld by the courts. Their rights to fish for the salmon and 
steelhead which formed the basis of their economic and cultural heritage are as 
much a part of the law of the land as the Constitution of the United States. If the 
federal government should once again choose not to honor its treaty obligations 
with dependent Indian Nations because doing so would be too inconvenient or 
unpopular, then it should do so openly and take by force what cannot be bought 
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with money or promises. While the Indians may lose what little they have left, 

their demise will come quickly and they will die a proud and honorable death. 

They will understand and you will have the tears of their pity. 
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Management of Fish and Wildlife 
Resources by Native Governments 

Indian Hunting and Fishing Rights 

Hans Walker 

U.S. Department of the Interior 

Washington, D.C. 

It has been noted this morning that Indians as citizens of the United States 
should have the same rights, privileges and responsibilities as other citizens with 
respect to all resources within a state. The argument proceeding from that status 
of Indians is that claims to special hunting and fishing rights by Indians violates 
the equal protection clause of the United States Constitution. 

That argument might have some merit if there were a present grant of hunting 
and fishing rights to Indians, but even that can't be conceded in light of Morton v.

Mancari, a case in which the Supreme Court has recognized that the treatment of 
Indians on a separate basis than others rests on political recognition of a quasi­
sotereign entity rather than on discriminatorily favored treatment of a racial 
group. 

But the rights of Indians need not and do not rest on a theory of grants from the 
federal government; they rest instead on the reserved rights doctrine-a reserved 
property right which has existed since time immemorial. The distinction between 
a reserved right and a present grant is an important one and I want to take a few 
minutes to elaborate on the derivation of the Indians' right. 

Let's start from a point about which there can be no argument-before the 
white man set foot on this continent. At that time Indian tribes were in physical 
possession of all the lands and had control over all the game on those lands. They 
had political control, such as it was, over their territories. Then came the "dis­
covery" of this continent. Unknown to the Indian tribes was the fact that they 
were enveloped upon discovery by legal principles which would have a profound 
effect on their lives. In the law of nations at that time was the rule that the 
discovering nation acquired legal title to the lands discovered and the Indians 
possessed only a right of use and occupancy. Only the sovereign could extinguish 
that right of use and occupancy. 

When the United States came into being, it adopted the same rule. The United 
States then, under its law, possessed legal title to the lands and the Indians 
possessed only rights of use and occupancy. There followed the era of Indian land 
cessions-treaties and agreements whereby the Indians ceded large areas of their 
domain, reserving successively smaller tracts. The United States as party to the 
treaties and agreements then acknowledged the Indian title in the areas 
reserved-that title called "recognized title" raised the status of the Indians title 
to a higher status than that of only rights of use and occupancy. That is, their 
rights were now vested property rights subject to protection under the Constitu­
tion from taking without compensation. 

Now, where does all this talk about land get us with respect to hunting and 
fishing rights? It gets us to the foundation of tribal rights. Those hunting and 
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fishing rights stem from the reservation of land areas which would be used as 
Indian lands are used. It was decided very early on in a case called United States 

v. Winans, that such use of land (the Reservation) included the right to hunt and

fish. The question in that case, where an Indian tribe reserved a tract ofland when
it ceded a larger portion, was whether it reserved a hunting and fishing right
although there was no express language reserving such a right. In other words,
was a right reserved by implication? The Court noting that hunting and fishing was

as much a part of life for the Indians as "the air they breathe" upheld that right
within the area reserved.

While the majority of the reservations do not expressly reserve a hunting and 
fishing right and thus are dependent on the Winans doctrine, some treaties-for 
example, the so-called Stevens treaties in the Northwest-expressly reserve fish­
ing rights in off-reservation areas. 

In conclusion, then, we can see that these rights then are not present grants nor 
even ancient grants-they are vested property rights which belonged to the In­
dians before there was a United States. The United States has formally acknowl­
edged those rights in bargains with Indian tribes. Those rights, as vested property 
rights, deserve the full protection of property given by law to other property in the 
United States. If the equal protection clause of the Constitution has any applica­
tion here, it is in this sense-that here is a property right which is entitled to be 
enforced and to be protected equally with other property rights. Any notion that 
the Indians' right violates the Constitution because they are being given a special 
or "super citizen" rights is without substance when you fairly examine the origin 
of those rights. 

Indian Hunting and Fishing Rights 619 





REGISTERED ATTENDANCE 

ALABAMA 
Raymond D. Moody 

ALASKA 
A. W. Boddy, Brett Hulsey, David R. Klein, Sig Olson, Roger Allen Post, Keith M. Schreiner, Ronald 0. 
Skoog, Jonathon Solomon, Ronald Somerville, Robert B. Weeden 

ARIZONA 
Bob Jantzen, Ellen Tolle, C. Gene Tolle, Harry R. Woodward 

ARKANSAS 
Lew Johnston, Brad Kennedy, Kathi Sweeney, James M. Sweeney, James S. Walter, Fred Ward 

CALIFORNIA 
Helen M. Barber, Harvey Bray, Maynard Cummings, Geraldine Dana, Richard H. Dana, Elizabeth 
Dasmann, Raymond F. Dasmann, Pat Fullerton, Charles Fullerton, Eldridge C. Hunt, Dale F. Lott, Julie 
L. Moore, Peter B. Moyle, Bob Nelson, William L. Reavley, Richard D. Teague, H. N. Van Horne

COLORADO 
Mrs. Delwin E. Benson, Delwin E. Benson, Amy Callison, Charles H. Callison, June Cringan, Alex 
Cringan, Douglas L. Gilbert, Wanda Gordon, Ladd S. Gordon, Jack R. Grieb, Dwight Evans Guynn, 
Jonathan B. Haufler, Thomas W. Hoekstra, C. Eugene Knoder, Harvey W. Miller, Don W. Minnich, 
Julius G. Nagy, Arnold Olsen, Lanny Reed, Audrey Ryder, Ronald A. Ryder, John L. Schmidt, Thomas 
G. Scott, Vern Stelter, Robert G. Streeter, Evadene Swanson, Gustav A. Swanson, John R. Torres, 
Robert J. Tully, Stanley E. Weber, Yvonne B. Weber, Harvey Willoughby, Jerry Wilson 

CONNECTICUT 
John M. Anderson, Doris Barske, Philip Barske, Mrs. Philip H. Burdett, Philip H. Burdett, Amy I. 
Friedlander, Mrs. Jack F. Kamman, Jack F. Kamman, Stephen R. Kellert, Jim Lyons, Charles Nilon, 
Doug Painter, Jack S. Parker, William E. Talley, Mimi Westervelt 

DELAWARE 
Ethel Graham, Robert L. Graham 

DISTRICT OF COLUMBIA 
Michael E. Berger, Jack H. Berryman, George Brakhage, John Charbonneau, Toby Cooper, John Craw­
ford, Robert D. Day, Jr., Gail Denney, Richard N. Denney, Melvin I. Dyer, Brock Evans, Jack 
Fauntleroy, Mary Margaret Goodwin, Lynn A. Greenwalt, Keith Hay, Robert L. Herbst, Dorothy 
Hetrick, Allan Hirsch, Harry E. Hodgdon, Robert F. Hutton, Dale A. Jones, Ronald E. Lambertson, 
John Mattoon, Robert V. Miller, Sheila D. Minor, William Harold Nesbitt, W. T. Olds, Jr., William C. 
Reffalt, Lee Resler, Rexford A. Resler, Barbara Roche, Francis B. Roche, R. Neil Sampson, Dan 
Sokoloski, Mike Spear, Dick Stroud, Carl H. Thomas, Michael D. Zagata 

FLORIDA 

Eirlys Barker, Roy L. Barker, Robert M. Brantly, Allan Egbert, Mrs. 0. Earle Frye, 0. Earle Frye, Jr., 
Ronald F. Labisky, Richard L. Lattimer, Joan Scott, Jack I. Stout 

GEORGIA 
Kenneth E. Black, Bobby Bryan, William J. Bryan, Lawrence S. Givens, Don H. Orr, Bryan L. Swift 

IDAHO 

Ernest D. Ables, Paul D. Dalke, James R. Graban, Joe Greenley 

ILLINOIS 
George V. Burger, Lynn Dixon, Wesley M. Dixon, Jr., William R. Edwards, Scott P. Garrow, Jerry B. 
Jepson, Miriam Klimstra, W. D. Klimstra, Edward L. Kozicky, R. Weldon Larimore, James M. Lockart, 
Kenneth V. McCreary, John B. Madson, T. Miller, Edwin D. Pentecost, Mrs. Frederick Pullman, 
Frederick C. Pullman, Edward M. Puls, Ervin J. Ruffing, Glen C. Sanderson, James M. Shepard, Gloria 
Strieter, John R. Strieter, Dale E. Whitesell, Cindy Wills, Donald L. Wills 

INDIANA 

Dorothy Allen, Durward L. Allen, Jo Ellen Carter, Dave Case, Carol Corbat, Kristine M. DeYoung, 
Edward L. Hansen, Jeffrey L. Harrison, Laura Kern, Bob Kern, Frank R. Lockard, Heidi Lorentzen, 
Larry Medlock, Fred H. Montague, Jr., Allen Parker, Rick Speer, H.P. Weeks, Jr., Ann Wheatley 

IOWA 
Bob Barratt, Tom Bates, Richard A. Bishop, Robert B. Dahlgren, Al Farris, Carolyn T. Lumbard, David 
Lyon, Kris Moorman, Ruth Moorman, Robert B. Moorman, Fred A. Priewert, J. Michael Steinmaus, 
John C. Thompson 

621 



KANSAS 
Bennett A. Brown, Jerry M. Coney, Chris Madson, Lee Queal 

KENTUCKY 
Joe Bruna, William H. Casey, Gary M. Foster, Carl E. Kays, Fred J. Kirchhoff, Don R. McCormick, 
John L. Mechler, Molly Rudersdorf, Ward J. Rudersdorf, Jane Scroggin, Fred Scroggin, Amy C. 
Sprinkle, Douglas Stephens, Pete Thompson 

WUISIANA 
James F. Fowler, Joe L. Herring, Lonnie L. Lege, H. R. Perry, Jr. 

MAINE 

Jane Austin, Walter Bazan, Robert W. Boettger, David B. Charlton, Barry Christenson, Malcolm W. 
Coulter, Hew Crawford, Karen M. Felt, David B. Hatton, Roy D. Hugie, Emma Mendall, Howard 
Mendall, Mrs. Howard R. Neville, Howard R. Neville, Ray B. Owen, Jr., Michael A. Roy, Fran Rubino, 
Jim Sherburne, Antonina Simmons, J. Douglas Stevenson, Michael W. Tome MARYLAND 
Lowell Adams, Stanley H. Anderson, John C. Antenucci, Jewell M. Bragunier, Paul M. Breidenbaugh, 
Joseph A. Chapman, Fred Evenden, Tom Franklin, Katherine Hall, Bernard Hall, E. Hugh Galbreath, 
Helen Hanson, Walter 0. Hanson, Joe Hautzenroder, William B. Krohn, Daniel L. Leedy, Joe Linduska, 
Fant W. Martin, Dorothy Poole, Daniel A. Poole, Margaret Pyles, Hamilton K. Pyles, Henry M. Reeves, 
Dolores Sullivan, Carl Sullivan, Pat Williamson, Lonnie L. Williamson 

MASSACHUSETTS 
William C. Ashe, Stuart B. Avery, Jr., Kathy Blanchard, Karen S. Bollinger, Brownie Borden, Richard 
Borden, Colton H. Bridges, Matthew B. Connolly, Kathy Converse, Christie Eckes-Myrabo, Eileen 
Flaherty, Norman Fletcher, Priscilla Greeley, Frederick Greeley, Brooke Herter, Tom Hom, Howard N. 
Larsen, Tina Morris, Larry Morris, Phil O'Connel, Eunice Progulske, Donald R. Progulske, David F. 
Riley, Bill Sheldon, Les Smith, Richard P. Smith, Phil Stanton, Alan J. Steiner, Eldeen Suda, Laurie H. 
Suda, Kaitlin Van Zandt-Harris, Katie Weiss, Steve Wild, Phoebe Wray, Donald J. Zinn 

MICHIGAN 
Chris Abbott, Mary K. Baarlaer, Kellie 0. Barry, Bruce W. Becker, Susan Bellingham, Gary Boushelle, 
Anne Brown, Glenn D. Carli, Margaret Cowan, Archibald B. Cowan, Chris Eder, Robert A. Evans, Jean 
Fitts, Joan Greer, Lynn Allen Herman, Don Hoyt, Sr., David H. Jenkins, Ronald W. Jensen, William F. 
Jensen, Wilbur C. Johnson, Jody Jan Jones, Steve Jones, James E. Knight, Glen W. Laginess, Dale R. 
McCullough, Yvette McCullough, Robert S. Manthy, Albert M. Manville II, Sandra E. Marlatt, Joseph 
W. Masek, Edward J. Mikula, Richard J. Moran, Carolyn Peterson, Rolf 0. Peterson, Jean Petoskey,
Merrill L. Petoskey, Mike Phenal, Harold H. Prince, Dan Ray, Dean K. Ray, Jr., John M. Robertson,
William Robinson, Raymond D. Schofield, Scott Shalaway, Judy Sheppard, Curt W. Smitka, Jonathan E. 
Snow, Wayne H. Tody, Laura Warbach, Oscar Warbach, Joyce Wilson, Charles E. Wilson 

MINNESOTA 
Bob Erickson, Dan Frenzel, Ethelle Henderson, Carrol L. Henderson, Shirley Holmes, Roger Holmes, 
Charles A. Hughlett, W. Ellis Klett, William Stevens, Linda Theysen, Milton W. Weller, Dick Wettersten 

MISSISSIPPI 
Julia Amer, Dale H. Amer, Billy Joe Cross, Mary C. Landin, Joe Stone, Richard K. Wells 

MISSOURI 
Ken Babcock, Thomas S. Baskett, Emily Brohn, Allen Brohn, Bill T. Crawford, Clarence Daniel, Betty 
Dillard, Joe G. Dillard, Jonathan A. Ellis, Larry R. Gale, Diana L. Hallett, Chris Kelly, Sherman Kelly, 
Robert B. King, Dean A. Murphy, Charles A. Purkett, Jr., Gary H. Richins, Kenneth C. Sadler, Herb 
Schwartz, David Urich, James H. Wilson, Daniel J. Witter 

MONTANA 
Gene Allen, Connie Klabunde, Joseph J. Klabunde, John Krull, B. Riley McClelland, W. Leslie Pengelly, 
Burton W. Rounds, Robert F. Wambach, Dale Witt 

NEBRASKA 
William J. Bailey, Jr., Connie Bowen, Barbara Cowgill, Bruce Cowgill, Pete Czura, Keith W. Harmon, 
Ken Johnson, Ben Schole 

NEVADA 
Jim Yoakum 

NEW HAMPSHIRE 
Charles E. Bailey, Connie Manville, William W. Moutz, Catherine H. Perlman, David A. Perlman 

NEW JERSEY 
Russell A. Cookingham, Robert C. Hughes, Steven V. Matthews, Mary Pettit, Ted S. Pettit, James C. 
RikhofI, Richard Ryan, Walter J. Wenzel 

622 



NEW MEXICO 
Gordon H. Hansen, Bill Nelson, Jean Olson, Harold F. Olson, Sanford D. Schemnitz, Roy E. Tomlinson, 
Bruce J. Weber, Gary C. White, Gary J. Wolfe, William D. Zeedyk 

NEW YORK 
Sam Adams, Richard Andrews, Thomas Banks, Janine Bardan, Frances Breed, Tom Brown, Harlan B. 
Brumsted, William W. Bucher, Lloyd W. Burgess, Chuck Burt, Bonnie Bushnell, Robert Chambers, 
Betty Chapman, Linda Cohen, Beajamin T. Crane, David R. Cyphers, Chad Dawson, Daniel J. Decker, 
Sue Doig, Herbert E. Doig, Michael Enner, Patrick M. Frost, John Fry, James W. Geis, Peter B. 
Gradoni, Donn Critchell, Carol Guererri, Mrs. Ralph J. Gutierrez, Ralph J. Gutierrez, Ginny Hampton, 
Harry L. Hampton, Jr., Alfred L. Hawkes, Douglas G. Meinbuch, Robert E. Henshaw, Sylvia Hilts, 
William R. Hilts, Edward G. Horn, Paul Howard, Roy R. Howell, Jr., Betty Ann Hughes, W. K. Jenkins, 
Jeff Keller, Agnes King, Floyd King, Patricia Longabucco, Kathy Lutz, Kathy L. Lyons, Elizabeth A. 
McGrath, Jane Lawrence, W. Mason Lawrence, George Mattfeld, George Menkens, Jeff Merle, Paul A. 
Michalec, Dennis J. Money, Dianne J. Monge, Terry L. Moore, Amy Nelson, Donald Osterberg, Gary R. 
Parsons, David Pimentel, William Porter, Louches Powell, James M. Rogers, Richard N. Rowse, William 
Sarbello, P. W. Schneider, Dana A. Simpson, Francis W. Smith, James Snider, Donna R. Stewart, Marc 
Swienton, Nathan T. Tripp, Larry W. Van Druff, Bryan R. Wagner, Kathleen Wood, Ed Zern 

NORTH CAROLINA 
Andy Ash, Jay D. Hair, Robert B. Hazel, Virginia Towell, William E. Towell, Andrew J. Weber, E. Duke 
Whedbee, Jr. 

NORTH DAKOTA 
Wilbur Boldt, Reid W. Goforth, Russell W. Stuart 

omo 

D. Lee Bassett, Paul Bauer, Michael J. Bolton, Theodore Bookhout, Marc D. Catlin, Irving I. Dickman,
Dean B. Gibson, Connie Hoffman, Robert D. Hoffman, Grace I. Kliskey, Keith G. Lauby, Lauretta
Marks, Jonathan D. Monroe, Carl L. Mosley, Jr., Tony J. Peterle, Keith E. Russell, Walter Sheppe,
Thomas M. Stockdale, Thomas W. Townsend, David R. Warner, Eileen Warner, Elaine Weil, Stephen
White 

OKLAHOMA 
Bill Altman, Farrell Copelin, George Hulsey, W. Dale Smith, Elayne Stout, Gene Stout, Glenn Titus, 
H.B. Van Pelt, Paul A. Vohs, Jr., George Wint 

OREGON 
Douglas P. Cramer, George J. Eicher, Robert U. Mace, Charles Meslow, William B. Morse, Jack Ward 
Thomas 

PENNSYLVANIA 
Peggy Abele, Ralph W. Abele, Mary Boley, Glenn L. Bowers, Jim Brett, Patti Brubaker, Michael 
Claffey, Lori Engle, Robert E. Fasnacht, J. George Gleich, Cindy A. Good, Dale L. Haney, Coleman 
Holt, Darlene Homing, Tammy Horning, Kenneth L. Kogut, Ed Kuni, Jacklyn Lauffer, Robert B. 
Lauffer, Steve Liscinsky, Janis Longenecker, Samuel R. Pursglove, Jr., Al Schacht, Rodney T. Stark, 
Wanda Steffy, Ann Strang, Carl A. Strang, Sherwood S. Stutz, J. A. Thompson, Geraldine Weaver, 
Colleen Wise, Alan Woolf, Jill Woolf 

RHODE ISLAND 
John M. Cronan 

SOUTH CAROLINA 
Jacqueline E. Jacobs, James A. Timmerman, Jr. 

SOUTH DAKOTA 
K. L. Cool, Lester D. Flake, Jerry Lounsberry, John T. Ratti, Alan Wentz

TENNESSEE 

Laurie Baker, Bryant Brummitt, Charles J. Chance, Boyd L. Dearden, Lynn Gallarno, Donald A. 
Hammer, Gregory Hardy, Jerold Harris, Ronnie J. Haynes, Roger L. Kroodsma, Chester A. McConnell, 
Connie Myers, Gary T. Myers, Mrs. Gary T. Myers, Michael R. Pelton, Kerry Shackleford, Wintfred L. 
Smith, Debra Sudheimer, Marc Sudheimer, Stephen Mark Veazey, Edward S. Warvel 

TEXAS 
Bruce W. Baker, Paul L. Barrows, Lytle H. Blankenship, Margaret Blankenship, Eric G. Bolen, Ted L. 
Clark, Fred S. Guthery, Larry C. Hess, Bill Kiel, Jean Kiel, Wallace Klussman, Freddie Morrill, William 
I. Morrill, Michael F. Passmore, Kenneth T. Ridlehuber, Nova J. Silvy, J. R. Singleton, Edward R.
Smith, James C. Stribling, Wendell Swank, Tim Taylor, James G. Teer, Murry T. Walton

UTAH 

David R. Anderson, Gaylon A. Cook, Douglas F. Day, Vern Hamre, Norman V. Hancock, John W. 
Mumma, Bud Phelps, Al Regenthal, H. Duane Smith, Gar W. Workman 

623 



VERMONT 

Steve Backs, James Bradley Bortner, Allen C. Boynton, David Capen, Jack Domaradzki, Lawrence K. 
Forcier, Robert W. Fuller, Marianna Heins, Douglas B. lnkley, Paul F. Karczmarczyk, Edward Kehoe, 
Ann Pesiri, Craig Roebuck 

VIRGINIA 

Keith Argow, Gerard A. Bertrand, Faye Beuby, Stephen C. Beuby, Kitty Beuchert, Galen Buterbaugh, 
Richard M. Cornelius, Gerald H. Cross, Clarence E. Faulkner, James R. Fielding, Edith Gottschalk, John 
S. Gottschalk, C. R. Gutermuth, John F. Hosner, Helen Jahn, Laurence R. Jahn, Charlene Jones, Clyde
Jones, Al R. Jonez, Walter J. Leveridge, Jack Lorenz, Adrienne Loveless, Charles M. Loveless, Richard
E. McCabe, Harvey K. Nelson, Jay Nelson, Thomas C. Nelson, Dave Olsen, Chester Phelps, Charles K. 
Phenicie, Cathy Sabol, Kenneth J. Sabol, Rollin Sparrowe, V. Daniel Stiles, Don Strode, Dottie Taylor, 
James B. Whelan

WASHINGTON 

Harriet L. Allen, Carl N. Crouse, Junior D. Kerns, Ralph W. Larson, Roger M. Leed, Mrs. Roger M. 
Leed, Jack R. Nelson, Joseph J. Shomon, Vera Shomon 

WEST VIRGINIA 

Dan E. Cantner, Mrs. E. E. Cantner, John D. Gill, Pat Gill, Blake F. Grant, James M. Ruckel 

WISCONSIN 

Bob Blohm, Robert T. Dumke, Ed Hanson, Tom Hauge, Robert Jackson, John M. Keener, Louise 
Keener, Richard J. Lamermayer, Robert A. McCabe, William R. Mytton, Robert Norton, Jane M. Potts, 
Robert Rolley, Don Rusch, Megan Smith, Stephen C. Smith, Michael R. Vaughan, Bill Vogt, Lorraine 
Vogt 

WYOMING 

William G. Hepworth, Anthony J. Povilitis, Roy G. Spears, Donna J. Walgren 

CANADA 
Kenneth F. Abraham, Paul Aird, Barbara Allan, Lorraine Allison, W. George Allison, Dave Ankney, 
Harold Armleder, Evan Armstrong, George Arsenault, Mike Attwell, Robert Bailey, M. John Bain, 
Lynda Baker, Betsy Baldwin, Greg Bales, Jennifer Balke, John Bandy, J. F. Barr, Morley Barrett, Linda 
G. Barton, Jamie Bastedo, Richard R. Baxter, J. F. Bendell, Berndt Berglund, Clare E. Berglund, Fikret
Berkes, Mima Berkes, J. Roger Bider, Honor Birchall, Richard T. D. Birchall, David Michael Bird, Alan
R. Bisset, Fem Blais, John Bois, James Wood Bond, Mary Bond, Alice Bossenmaier, Eugene Bossen­
maier, Larry Bourgeois, Al Bourque, Hugh Boyd, Gail S. Bradbury, Richard N. Bramwell, Michael
Bradstreet, Neal Bredin, Doug Brown, J.P. Bruce, Valerie Brunton, Joe Bryant, Mary Bryant, Nancy 
Buckingham, B. Suzanne Bullock, Stephen Burgess, Paulette E. Bums, Gail Campbell, Gayle Carlyle,
J. F. Carreiro, W. H. Carrick, David Carroll, Shelagh Carroll, Hugh R. Casboum, Dan Cassidy,
Langford C. Chamberlin, John R. Chevalier, carotyn 0. Chodeck, D. A. Chubbuck, Kim Clark, Tom
Clark, C. H. D. Clarke, George Clavelle, Kerry E. Coleman, Jim M. Collins, Gwynneth Collishaw, Len
Colosimo, Lome Colpitts, F. G. Cooch, Fred Cooke, Carl Cooper, Brian Costella, George Couldwell,
Real Courcelles, Ian McTaggart Cowan, Mrs. I. McT. Cowan, William Creighton, Peter Croskery, Rick
Cuciurean, H. G. Cumming, David Cunningham, Elizabeth Cunningham, Steven Curtis, Deborah A. B.
Darby, Charles Dauphine, Ralph A. Davis, Blair Dawson, Pierre Desmeules, Mike Dickman, Scott
Dingwall, Mrs. Scott Dingwall, Robert Dixon, Janice Doane, John Dobell, Gary Dodsworth, Bill Dolan,
Debbie Dolan, L. D. Doran, G. Jean Doucet, Carman W. Douglas, Charles Drolet, Patricia M. Dwyer,
Mary E. Dyer, Michael Dyer, Alex Dzubin, Delores Dzubin, Wilson Eedy, Karen Edmondson, Robert 
Edmondson, Bill Elliott, Manfred Erhardt, Peter Etherton, D. Euler, Rob Evans, Doreen Fawcett, W. 
Warren Fenton, Anthony G. Ferguson, Robert S. Ferguson, Ruth Ferguson, Reg Fife, Kerry Finley, 
George Finney, Ed Fletcher, J. E Fordyce, Donald F. Forster, Janet Foster, John Foster, C. David 
Fowle, Peter Fox, Charles Francis, Dan Frandsen, David Fraser, Jim Fry, Ted R. Gadawski, Jane 
Gahan, Peggy Gale, Don Gamble, Allan Garbuth, Ian Getty, J. R. Gilholme, David H. Gimmer, Ray D. 
Glasrud, Susan Goodman, Philip Gosling, Richard C. Goulden, Veleda Goulden, Paul A. Gray, Craig J. 
Greenwood, Wanda Grife, Donald Griffiths, Amie Gottfryd, Daryl Guignion, John Gunn, Arlin
Hackman, Hillary Hacquoil, Doug Hagan, Stewart E. Hamill, John L. Harcus, Duncan Hardie, Debbie
Harding, William B. Harris, Michael Harrold, C. A. Haxell, Susan Hayes, Gaetan Hayeur, Gerry
Haymes, Stan Henders, Mrs. Stan Henders, Bryan A. Henderson, Thomas J. Henley, R. L. Hepburn,
Judy Hernandez, Quimby F. Hess, Earle Hickey, John Hickie, Manfred Hoefs, James D. Holdsworth, 
Geoff Holroyd, Bruce D. Hood, Mrs. Bruce D. Hood, Steve Hounsell, Mitchell Houzer, H. D. Howell, 
Helen Howes, Joel Hueston, D. R. Hughon, Monte Hummel, Jean Huot, Nicholas Hutchins, Gary R.
Ironside, Margaret Ironside, Mark Jackson, R. D. Jakimchick, Ingrid Jensen, David H. Johnston, Don
Johnston, Don Jones, Scott Jones, Stephen D. Jordan, Peter Kahnert, Sheila Kaighin, Gary W. Kaiser,
Robert Keenan, Michael Keir, J. A. Keith, John P. Kelsall, Catherine Kemper, Gordon Kerr, Steven J. 
Kerr, Vanessa Kerr, John King, Wayne King, Suzanne Kingsmill, Bob Kurylo, E. H. Kustan, Rick
Ladouceur, Gabrielle Lambert, Pierre Lamothe, Marietta J.B. Lash, Timothy Lash, A. D. Latomell,
D. M. Lavigne, Louis Lemieux, Joanne Lester, Carol Letman, Peter S. Lindsay, H. Edna Loane, Alan 
Loughrey, David Love, E. H. Lucking, H. G. Lumsden, Marilyn MacDonald, Charlie Macinnes, Kay L. 
Macinnes, M. Louise McArthur, Louise McArthur, David H. McAvoy, Doug Mc Beth, Cindy McCarthy, 
Dennis McDonald, Jan McDonnell, Fred J. McFarland, Brian McKay, Douglas McKegney, Malcolm 
McKenzie, Margaret McLaren, Bruce McLean, David McMillan, Jim McMullen, A. J. Macaulay, Val­
erie Mackjowska, J. F. B. Maher, Paul Malcolmson, Rob Maniquet, Rhonda Markel, Arthur M. Martell, 
Deborah Martin, Ed Martin, Louise Mason, Mary Mastin, Frank Matejka, Lena Measures, M. S. Millar, 

624 



Eric Miller, John D. Minor, Dennis Minty, George J. Mitchell, Richard K. Moore, Rick Morgan, William 
A. Morris, Mrs. William A. Morris, D. S. Morrison, K. P. Morrison, R. I. G. Morrison, Tom Motta, N. 
Mrosovsky, Steve Munger, Henry Murkin, David Neave, Gergory Neill, J. G. Nelson, Roy Neureuther,
Kathleen Newell, Stu Nicol, Norah Nixon, Angus Norman, James N. Norris, F. C. van Nostrand, 
Thomas D. Nudds, Patricia R. Nuttall, Dave Nutter, Arny O'Donnell, T. 1. O'Keefe, 1. Kevin O'Neil,
Craig D. Orr, Rosalie Osborn, Bill Otway, Howard Paish, Harry E. Palmer, Jill Pangman, John Parsons, 
Elaine Patterson, 1 .. H. Patterson, Larry Patterson, David B. Peakall, Mike Pedde, Lucia Perillo, Nolan
G. Perret, D. G. Pike, Janet Planck, R. Jon Planck, Betty Pollock, Douglas K. Pollock, Richard Popko,
L. 1. Post, Richard Pratt, W. H. Prescott, 1. P. Prevett, David Prior, Tim Rance, W. Bruce Ranta, David
Rapport, Brian Ratcliff, Henry A. Regier, Ronald A. Reid, Arlene Reiss, Ronald L. Renwick, Cathy 
Rewcastle, 1. Riddick, Bob Rife, Michael Robertson, W. David Robertson, Barry K. Robinson, Nicholas
A. Roe, K. Ronald, Douglas Roseborough, Kevin Rowe, Jim Rowsell, Doug Russell, Nancy 1. Russell,
Normand St. Louis, PaufR. Scale, George W. Scotter, Anne Seguin, Randolph 1. Seguin, Craig Selby,
Ronald W. Sheehan, Tim Sherin, Kenneth A. Shiovits, Laird Shutt, George A. Disolowicz, Helen
Silverman, Norman M. Simmons, Brian Simpson, W. Leonard Simser, Helen Slama, A. D. Smith, Don 
Smith, Howard Smith, Judith A. Smith, S. B. Smith, T. C. Smith, Ken Snowden, Patricia Soyka, Susan 
Sparling, Ted Spearing, S. W. Speller, Wayne Stack, Peter Steele, Gladys L. Stephenson, A. J. Stewart,
Doug Stewart, Mary-Ellen Stoll, Jim Stoner, M. P. Strathearn, M. Strickland, Steve Struger, Lawson G.
Sugden, Dennis C. Surrendi, Doug Sweiger, Ted Swift, John Taylor, Edmund S. Telfer, Leona Telfer, 
C.H. Templeton, John Theberge, Bill Therriault, Mrs. Bill Therriault, Evan R. Thomas, Vernon
Thomas, William Thurlow, Rodger D. Titman, Gabriel Tobar, Terry Tobias, Frederic L. Troyer, Archie 
L. W. Tuomi, Cordy Tymstra, Kathleen Van Stam, Peter H. Van Stam, Sylvia Van Walsum, William
Vickery, Keith Wade, Stephen Walsh, Peter Ward, David G. Watton, Walter Weary, Patrick Wea­
therhead, Madelyn F. Webb, D. Vaughn Weseloh, Linda Weseloh, L. Whistance-Smith, George R. 
Whitney, Daphne M. Whitson, Bob Whittam, Paul M. Wieneke, Peter Wigham, G. A. Wilde, Gary 
Wilkins, E. C. Wilson, Guy K. Winterton, Gerry Wolfram, Moy C. Wong, P. L. Wong, Virginia 
Woodhouse, Kenneth D. Wootton, Miriam Wyman, Adam Zulinski

ENGLAND 

Zahava Hanen 

FRANCE 
Bi:,rtrand Des Ciers, Mahaut Des Ciers 

IRELAND 
Fergus O'Gorman 

MEXICO 
Enrique Beltran, Trina Beltran 

PUERTO RICO 
Jorge A. Moreno, Jose E. Rivera, Juan R. Carvahal Zamora 

SWITZERLAND 
David A. Munro, Mrs. David A. Munro, Lee Talbot 

VIRGIN ISLANDS 
David Nellis 

625 



Index 

Ables, Ernest D., 166 
Alaska pipeline: in retrospect, 235 
Anderson, Ray, 306 
Anderson, Stanley H. Habitat assessment 

for breeding bird populations, 431 
Anderson, Stanley H., 380 
Andrews, Rupert E., 176 
Antarctica: conservation of, 469 
Antenucci, John, and coauthors. Maryland 

wildlife resources information re­
trieval system, 446 

Anti-hunting organizations: methods of, 
326ff. 

Arctic: natural gas pipeline, 270 
offshore drilling, 259 

Arctic International Wildlife Range: history, 
247 

Armbruster, Michael J., 369 
Amer, Dale T., 148 
Asherin, Duane A., and coauthors. Regional 

evaluations of wildlife habitat quality 
using rapid assessment method­
ologies, 404 

Barnes, Robert B., 380 
Baskett, Thomas S., 369 
Berger, Thomas R., chairman, 225 
Bertrand, Gerard A. The future of interna-

tional wildlife conservation: a federal 
perspective, 522 

Bird watchers: views of wildlife manage­
ment, 298 

Bossenmaier, Eugene F., Wildlife manage­
ment in Canada-a perspective, 71 

Botts, Mrs. Lee, chairman, 529 
Boyd, Hugh, Federal roles in wildlife man­

agement in Canada, 90 
Brown, T. L. and coauthors. Interests and 

attitudes of metropolitan New York 
residents about wildlife, 289 

Brunori, Carlo R., 446 
Bums, John J., 480 
Burroughs, James N., 369 

Calef, George W., 102 
Canada: conservation in, 4ff. 

Federal-Provincial Committee for 
Humane Trapping, 319ff. 

federal role in wildlife management 
in, 90ff. 

laws re. native rights, 583ff 
native wildlife harvest in, 573 
wildlife management in, 7lff. 

Caribou: Kaminuriak herd, 102ff. 
porcupine herd, 508ff. 

626 

Carter, Jimmy, telegram from, 9 
Chapman, Douglas, 143 
Chick, Sterling, 66 
Conservation: strategy for international, 

19ff. 
Convention on the Conservation of Migra­

tory Species of Wild Animals, 2 
Cooch, F. Graham. Can ducks be managed 

by regulation in Canada, 127 
Cost, Noel D., 392 
Crawford, John E., 188 
Cringan, A. T., and coauthors Status of cur-

rent research in wildlife, 148 
Cross, Gerald, 143 
Crouse, Carl N., cochairman, 567 
Cushwa, Charles T., coauthor, 380 

Opening remarks, 337 

Dawson, Chad P., 289 
Dillard, Joe G., 157 
Doig, Herbert, 197 
Doucet, G. Jean, and J. Roger Bider. Hy­

droelectric developments in northern 
Quebec, 225 

Edwards, W.R., and coauthors. The role of 
state agencies in fish and wildlife re­
search, 197 

Ellis, Jonathan A., and coauthors. Apprais­
ing four field methods of terrestrial 
habitat evaluation, 369 

Energy: Alaska pipeline, 235 
Arctic natural gas, 270 
forests, 66ff. 
hydroelectric, 225 
offshore drilling, 259 

Energy mining: compared to other land 
uses, 28ff. 
effects on wildlife, 49-52 
impact mechanisms, 4lff. 
impacts and wildlife management, 

26ff. 
matrix impact analysis of, 34ff. 
wildlife management opportunities, 

57ff. 
Energy mining effects: human presence ef­

fects, 52-56 
Ethics: of hunters, 306 

Farris, Allen, 143 
Federal-Provincial Committee for Humane 

Trapping: history and methods of, 
319ff. 

Finney, G. H. Some aspects of the native 
harvest of wildlife in Canada, 573 

Fish: Great Lakes, 558 



Fish and wildlife resources research act 
(proposed), 220 

Fisheries research: federal agencies' role, 
188 
methods of support, 217 
needs, 176 
problems in, 143 
state agencies' role, 197 
status, 157 
universities' role in, 209 

Forests: energy from, 66ff. 
evaluating as habitats, 392 

Forster, Donald F., chairman, 1 

Gamble, D. J. Is Arctic offshore drilling for 
the birds: some technical and policy 
concerns of environmentalists, 259 

Geis, James W. Shoreline processes affect­
ing the distribution of wetland 
habitat, 529 

Goodrich, James W. Political assault on 
wildlife management: is there a de­
fense? 326 

Gottschalk, John S. Concluding remarks, 
223 

Goulden, Richard C., 71 
Grant, B. F., and coauthors. Status of cur­

rent research in fisheries, 157 
Gray, John L., 217 
Great Lakes: fish species composition, 558 

organochlorine contaminants, 543 
Grieb, Jack R., 166 

Habitat evaluations: field methods, 369 
for breeding bird populations, 431 
forest habitat, 392 
rapid assessment methods, 404 

Habitat inventories: Bureau of Land Man­
agement, 342 
Classification systems, 348 
federal, 340ff. 
information needed, 346 
methods, 349 
state efforts, 360 
U.S. Fish and Wildlife Service, 345 
U.S. Forest Service, 343 
U.S. Soil Conservation Service, 343 

Hale, James B., 197 
Hallett, Diana L., 369 
Hallett, Douglas J., 543 
Harrington, Brian A., 498 
Harris, Lawrence D., 166 
Heard, Douglas, C., 102 
Herbst, Robert L., Strengthening national 

and international wildlife programs, 9 
Herring gulls: organochlorine effects on re­

production, 543 
Hirsch, Allan, and coauthors. Trends and 

needs in federal inventories of 
wildlife habitat, 340 

Hoekstra, Thomas W. and coauthors. Pre­
liminary evaluation of a national 
wildlife and fish data base, 380 

Hofman, Robert J. Conservation of living 
resources in Antarctica, 469 

Hunt, Constance D. A legal perspective on 
natives and wildlife in Canada, 583 

Hunters: behavior of, 306 
views of wildlife management, 278 

Hunting: anti-hunting organizations, 326 
by natives in Canada, 573 
effects on prairie waterfowl, 130ff. 
regulations for waterfowl, 115-118 
waterfowl survival rates, 114ff. 

Hutton, Robert F., 157 
Hydroelectric developments: impacts in 

Quebec, 231 

Jackson, Robert, and coauthors. Improving 
ethical behavior of hunters, 306 

Jahn, Laurence R., 217 
Jenkins, Robert M., 176 
Johansen, Paul R., 392 
Johnson, James M., Sr. Management of 

United States fish and wildlife re­
sources and special rights of native 
Americans, 594

Jones, Clyde, 188 

Kelsall, John P., and David R. Klein. The 
state of knowledge of the Porcupine 
Caribou Herd, 508 

Kevern, Niles R., 209 
Kimball, Charles F., 114 
Kirkland, Leon A., 157 
Klein, David R.: coauthor, 508 

The Alaska oil pipeline in 
retrospect, 235 

Klimstra, Willard D., 217 
Korte, Paul A., 369 
Krohn, William B., 340 

Labisky, R. F.: Opening remarks, 141 
Labisky, R. F., and coauthors. Enabling 

mechanisms for the support of fish 
and wildlife research at academic in­
stitutions, 217 

Lavigne, D. M. Management of seals in the 
northwest Atlantic Ocean, 488 

Law enforcement: hunter violations, 310 
Linn, Robert, 188 
Loveless, C. M., and coauthors. The role of 

federal agencies in fish and wildlife 
research, 188 

MAGI system, 446 

627 



Manthorpe, Dan. Incorporating society's 
concerns into trapping systems: prog­
ress on an immediate challenge, 319 

Marchand, Len. Wildlife conservation in 
Canada at the national level, 4 

Marine mammals: joint U.S.-U.S.S.R. pro-
grams, 480 seals 488ff. 

Martin, Fant W., 114 
Martin, Stephen G., 26 
Mattfeld, George F., chairman, 277 
McClure, Joe P., 392 
McMinds, Guy R. The Northwest fishing 

rights controversy: an Indian per­
spective, 604 

Migratory species: convention on conserva­
tion of, 2 

Miller, Robert L., 289 
Miller, Robert V. and John J. Bums. Joint 

marine mammal programs between 
the U.S. and U.S.S.R., 480 

Miller, Stephen A., 446 
Mineau, Pierre, 543 
Mining: wildlife management and, 26ff. 
Moen, Aaron N., 166 
Moore, Russell T., 26 
Morrison, R. I. Guy, and Brian A. Har­

rington. Critical shorebird resources 
in James Bay and eastern North 
America, 498 

Moyle, Peter B., and coauthors. Research 
needs in fisheries, 176 

Munro, David A. A strategy for the conser­
vation of wild living resources, 19 

National Indian Brotherhood of Canada, 601 
Native peoples: claims in Alaska, 567 

fishing rights, 595ff., 618 
hunting rights, 598, 618 
legal status re. wildlife in Canada, 583 
special rights of and wildlife man-

agement, 594 
views on fishing rights, 604ff. 
wildlife harvest in Canada, 573 

Native rights: hunting and fishing, 618 
Indian perspective on, 604ff. 
views of National Indian Brother­

hood, 601 
Neave, David, cochairman, 277 
New York state: citizens attitudes re. 

wildlife, 289 
urban wildlife program, 289 

Nicholas, Dennis. Views of the National In-
dian Brotherhood of Canada, 601 

Nichols, James D., 114 
Noble, Richard L., 176 
Nolde, Michelle J., 26 
North American Wildlife and Natural Re­

sources Conference: purpose, 1 

628 

Norton, Robert, 206 
Nudds, T. D. Theory in wildlife conserva­

tion and management, 277 

Organochlorines: effect on herring gulls, 543 
Owen, Ray B., cochairman 1 

Patterson, James H. Can ducks be managed 
by regulation? Experiences in 
Canada, 130 

Patton, David R. RUN WILD II: A storage 
and retrieval system for wildlife data, 
425 

Peakall, David B., cochairman, 529 
Peterle, Tony J., 209 
Petoskey, Merrill L. Coordinating wildlife 

habitat inventories and evaluations­
summary statement, 466 

Pimentel, David, and coauthors. Energy 
from forests: environmental and 
wildlife implications, 66 

Poole, Daniel A. Opening remarks, 1 
Porcupine Caribou Herd, 508ff. 
Pospahala, Richard S., 114 
Progulske, Donald R., 209 
Psikla, E. J. Citizen view of wildlife en­

forcement, 97 
Putz, Robert E., 157 

Quebec: hydroelectric developments, 225 

Ripley, Thomas, 188 
Robel, Robert J., 148 
Roelle, James E., 404 
Regier, Henry A. Changes in species com­

position of Great Lakes fish com­
munities caused by man, 558 
coauthor, 157 

Research: assessment of problems in, 143ff. 
federal agencies role, 188ff. 
methods of support, 217ff. 
needs in fisheries, l 76ff. 
needs in wildlife, 166ff. 
state agencies' role, 197ff. 
status of current fisheries, l 57ff. 
status of current wildlife, l 48ff. 
universities' role, 209ff. 

Rogers, John P., and coauthors. An exami­
nation of harvest and survival rates of 
ducks in relation to hunting, 114 

Ronald, Keith, cochairman, 469 
Roseborough, J. Douglas, chairman, 567 
RUN WILD II, 425ff. 
Russell, Nancy J. Historical sketch of the 

proposal for an Arctic International 
Wildlife Range, 247 

Saila, Saul B., 176 



Sanderson, Glen C., and coauthors. Re-
search needs in wildlife, 166 

Schweitzer, Dennis L., 340, 380 
Seals: management of, 488 
Shaw, William W., 298 
Shorebirds: distribution and migration of, 

498ff. 
Short, Henry L., 404 
Simmons, Norman M., and coauthors. 

Kaminuriak caribou herd: interjuris­
dicational management problems, 102 

Simmons, Norman M., cochairman, 225 
Skinner, Janet J., 26 
Skoog, Ronald 0. Native claims settlements 

and resource management in Alaska, 
567 

Smith, Dixie R., 188 
Smith, S. B., 71 
Smith, S. C., and coauthors. Assessment of 

problems in fish and wildlife re­
search, 143 

Space Shuttle Program: ecosystem monitor­
ing, 457 

Sparrowe, Rollin D., 166 
Stout, I. Jack. Progress toward a terrestrial 

ecosystem monitoring program for 
the U.S. Space Shuttle Program, 457 

Streeter, Robert G., and coauthors. Energy 
mining impacts and wildlife manage­
ment: which way to turn, 26 

Stroud, Richard, 143 
Sullivan, Carl R., 217 

Tate, James, Jr., 26 
Teer, James G., 209 
Templeton, C.H. Canada's decision to de-

liver western Arctic natural gas, 270 
Terrel, Ted L., 26 
Thomas, Carl H., 340 
Thomas, Jack Ward, 148 
Timmerman, James A. Jr., 197 
Tipton, Alan R., 392 
Trapping: Ohio anti-trapping initiative, 

230ff. 
search for humane trap, 319 

Tubb, Richard A., 209 

Urban wildlife: attitude of New York resi­
dents, 289ff. 

Vergara, Walter, 66 

Walker, Hans. Indian hunting and fishing 
rights, 618 

Walker, Ronald L., 148 
Waterfowl: Canadian management of, 127ff. 

hunting effects on prairie, 130ff. 
hunting survival rates of, 114ff. 

management of, 4-5 
r-k theory applied to, 132-137

Weeden, Robert B., chairman, 469 
Weller, M. W., and coauthors. Role of uni­

versities in fish and wildlife research, 
209 

Weseloh, D. Vaughn, and coauthors. Or­
ganochlorine contaminants and 
trends in reproduction in Great Lakes 
herring gulls, 543 

Wetlands: shoreline processes effects on, 
529 

Whelan, James B., and coauthors. A com­
parison of three systems for evaluat­
ing forest wildlife habitat, 392 

Wick, William Q., 176 
Wildlife: conservation in Canada, 4ff. 

national and international programs, 
9ff. 

programs of Carter administration, 
9ff. 

Wildlife conservation: international, 522 
Wildlife data base: Maryland's, 446 

nationwide, 380 
RUN WILD II, 425 

Wildlife law enforcement: citizen view of, 
97ff. 

Wildlife Legislative Fund of America: his­
tory and methods, 334ff. 

Wildlife management: and rights of natives, 
594 
birders and hunters views of, 298 
Canadian, 7lff. 
ecosystem approach, 277ff. 
energy mining impacts and, 26 
federal roles in Canada, 90ff. 
Kaminuriak caribou herd, 102ff. 
native claims effects on, 567 
of seals, 409 
opportunities for in energy mining, 

57ff. 
political assault on, 326ff. 
theory, 277 
trapping, 319 
urban wildlife, 289 
waterfowl regulations in Canada, 
127-129

waterfowl regulations in U.S., 114ff.
Wildlife managers: views of wildlife man­

agement, 298 
Wildlife research: federal agencies' role, 188 

methods of support, 217 
needs, 166 
problems in, 143 
state agencies' role, 197 
status, 148 
universities' role in, 209 

Williamson, James F., 392 

629 



Witter, Daniell., and William W. Shaw. Be- Yo�tt, William G., 197 

630 

liefs of birders, hunters, and wildlife 
professionals about wildlife manage-
ment, 298 Zagata, Michael D., 217 


	Transactions of the 44th North American Wildlife and Natural Resources Conference
	Wildlife Management Institute Officers and Program Committee
	Contents
	Strategies for the Eighties
	Opening Remarks
	Wildlife Conservation in Canada at the National Level
	Strengthening National and International Wildlife Programs
	A Strategy for the Conservation of Wild Living Resources
	Energy Mining Impacts and Wildlife Management: Which Way to Turn
	Energy from Forests: Environmental and Wildlife Implications

	Wildlife Administration in Canada
	Wildlife Management in Canada - A Perspective
	Federal Roles in Wildlife Management in Canada
	Citizen View of Wildlife Enforcement
	Kaminuriak Caribou Herd: Interjurisdictional Management Problems

	Can Ducks Be Managed by Regulation?
	An Examination of Harvest and Survival Rates of Ducks in Relation to Hunting
	Can Ducks be Managed by Regulation in Canada?
	Experiences in Canada

	Wildlife and Fisheries Research Needs
	Opening Remarks
	Assessment of Problems in Fish and Wildlife Research
	Status of Current Research in Wildlife
	Status of Current Research in Fisheries
	Research Needs in Wildlife
	Research Needs in Fisheries
	The Role of Federal Agencies in Fish and Wildlife Research
	The Role of State Agencies in Fish and Wildlife Research
	Role of Universities in Fish and Wildlife Research
	Enabling Mechanisms for the Support of Fish and Wildlife Research at Academic Institutions
	Concluding Remarks

	Northern Resource Developments: Fish and Wildlife Implications
	Hydroelectric Developments in Northern Quebec
	The Alaska Oil Pipeline in Retrospect
	Historical Sketch of the Proposal for an Arctic International Wildlife Range
	Is Arctic Off shore Drilling for the Birds: Some Technical and Policy Concerns of Environmentalists
	Canada's Decision to Deliver Western Arctic Natural Gas

	New Dimensions in Wildlife Management
	Theory in Wildlife Conservation and Management
	Interests and Attitudes of Metropolitan New York Residents about Wildlife
	Beliefs of Birders, Hunters, and Wildlife Professionals about Wildlife Management
	Improving Ethical Behavior in Hunters
	Incorporating Society's Concerns into Trapping Systems: Progress on an Immediate Challenge
	Political Assault on Wildlife Management: Is There a Defense?

	Coordinating Wildlife Habitat Inventories and Evaluations
	Opening Remarks
	Trends and Needs in Federal Inventories of Wildlife Habitat
	State Efforts to Inventory Wildlife Habitat

	Evaluation of Wildlife Habitat Inventories of Federal, Provincial, and State Governments
	Appraising Four Field Methods of Terrestrial Habitat Evaluation
	Preliminary Evaluation of a National Wildlife and Fish Data Base
	A Comparison of Three Systems for Evaluating Forest Wildlife Habitat
	Regional Evaluation of Wildlife Habitat Quality Using Rapid Assessment Methodologies

	Efforts to Inventory Wildlife Habitat
	RUN WILD II: A Storage and Retrieval System for Wildlife Data
	Habitat Assessment for Breeding Bird Populations
	Maryland Wildlife Resources Information Retrieval System
	Progress Toward a Terrestrial Ecosystem Monitoring Program for the U.S. Space Shuttle Program
	Coordinating Wildlife Habitat Inventories and Evaluations- Summary Statement

	Managing International Living Resources
	Conservation of Living Resources in Antarctica
	Joint Marine Mammal Programs between the U.S.and U .S.S.R.
	Management of Seals in the Northwest Atlantic Ocean
	Critical Shorebird Resources in James Bay and Eastern North America
	The State of Knowledge of the Porcupine Caribou Herd
	The Future of International Wildlife Conservation: A Federal Perspective

	The Great Lakes: Demands, Problems and Opportunities
	Shoreline Processes Affecting the Distribution of Wetland Habitat
	Organochlorine Contaminants and Trends in Reproduction in Great Lakes Herring Gulls, 1974-1978
	Changes in Species Composition of Great Lakes Fish Communities Caused by Man

	Native Peoples and Natural Resources Management
	Federal, Provincial and State Government Perspectives
	Native Claims Settlements and Resource Management in Alaska
	Some Aspects of the Native Harvest of Wildlife in Canada
	A Legal Perspective on Natives and Wildlife in Canada
	Management of United States Fish and Wildlife Resources and Special Rights of Native Americans

	Management of Fish and Wildlife Resources by Native Governments
	Views of the National Indian Brotherhood of Canada
	The Northwest Fishing Rights Controversy: An Indian Perspective
	Indian Hunting and Fishing Rights


	Registered Attendance
	Index



