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PREFACE 

The economic and recreational fmpor~be of the caribou has 

become increasingly evident in recent yearso Intensive studies have 

been inaugurated in both Canada and Alaska in an attempt to erase the 

Jll8.IlY' unknowns concerning this complicated game animalo In this paper 

the author presents the results of one such study, lllSL}e in interior 

J.laska, 1952 to 1955o 

Management studies on Alaskan caribou began in July, 1949, 

under the direction of the Federal Aid in Wildlife Restoration branch 

of the United States Fish and Wildlife Service, Project W3Ro J.t first 

these stUdies d•lt mainly with movements, distribution, and nlJIIlbers 

ot caribou, with the principal emphasis being on the Nelchina herdo 

'Daring fiscal year 1952, however, the work expanded and became more 

intensive, ~d the emphasis shifted to include the Steese- Fortymile 

herdo .!he author began his study of the latter herd in September, 

1952, as a research project sponsored by the Alaska Cooperative Wild­

lite Research Unit at the University ·or J.laska and by Federal Aid in 

Wildlite Restorationo Upon the cessation of college work in May, 

I

19541 he continued the study through 1955 while employed by Federal 

Aid, under the direction of Robert Fo Scott and Sigurd To Olsono The 

author ~tly appreciates this f~cial assistance, and thanks the 

U o So ~sh and Wildlite Service for permission to use both the data. 

gathered by him while an employee and also so:Qle gathered by other 

personnel., 

During the study the author also received much valuable and 

necessary help from many personso Be would like to extend his 

appreciation to-­
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At the University of Alaska--Or. John L. Buckley, Leader or 

the Alaska Cooperative Wildlife Research Unit, for financial aid and 

use of equipment, for guidance in planning~ and for exhibiting great 

patience in dealing with a stubborn Swede. Dr. Brina Kessel, Associate 

Professor of Biological Sciences, for many helpful suggestions and much 

assistance, and for her most critical reading of this thesis. Dr. Neil 

W. Hosley, Dean; Dr. Richard H. Byrns, Professor of English; and 

Frederick C. Dean, Head of Wildlife Management Department, for critical 

comments on the thesis. 

U. s. Fish and Wildlife employees--Robert F. Scott, Supervisor 

of Wildlife Restoration branch, David R. Klein, and Sigurd T. Olson, 

Wildlife Management Biologists, for the many philosophical discussions 

concerning caribou that often revealed interesting "things". Raymond 

Woolford, Assistant Supervisor of Game Management branch, Harry Pinkham 

and Raymond Tremblay, Game Management Agents, for many smooth and rough 

hours of air transportation, and for much help in the operation of 

hunter checking stations. 

Field comrades--Eugene J. Rueter for pleasant companionship 

during ms.ny hours of weary hiking and dreary checking-station duty. 

Robert A. Rausch for uncomplainingly struggling through melting snows 

and across cold streams with the author. Wilbur L. Libb,y for cheerfUl 

hours of "Maine-lac" philosophy'. James G. King for suffering starva­

tion on dehydrated food, beyond the call of duty. 

Others--Frank s. Glaser for sharing some of his vast store of 

caribou knowledge with the author. The many other residents of 

interior Alaska who related valuable observations on caribou and ex­

tended much hospitality. Mrs . Janet F. Dean for the long hours spent 
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typing ..and re-typingo Mrs. Patricia Oo Skoog for the impati ent 

pushes--gentle, but firm--that fina~ led to the completi on or 

this thesiso 

To all these peopl e, the author gratefully acknowledges his 

thankso 
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ABSTRACT 


RANGE, MOVEMENTS, POPULATION, AND FOOD HABITS 

OF THE 


STEESE-FORTYMILE CARIBOU HERD 


The Steese-Fortymile caribou (Rangifer arcticus stone! Allen) 

f'orm one of the most economically important herds in Alaska o This 

study of' the herd took place from September, 1952, to December, 1955, 

under the auspices of the Alaska Cooperative Wildlife Research Unit 

at the University of Alaska and of' the Federal Aid in Wildlife Restor­

ation branch of' the United States Fish and Wildlife Service, Project 

W3Ro 

The Steese-Fortymile range occupies about 35,000 square miles 

of east-central Alaska and the Yukon Territory, lying mainly between 

the Tanana and Yukon R1vera o The terrain is mountainous, but not 

rugged; roads and tows are scarce 11 and a maximum of 60~JOOO people 

live on the fringeso Seven major plant communities comprise the range 

vegetation, three of' them covering 60 to 70 per cent of' the area and 

furnishing the bulk of' the food tor caribouo The carrying capacity 

is computed to be 70»000 to 90,000 oaribouo 

The erratic and continual movements of caribou characterize 

this game specieso Their movements vary from day to day and season to 

seasono Most of the traveling takes place during the early morning 

and late afternoon; major seasonal movements take place in the spring 

and f'allo Past and present data provide a general picture of the 

movement pattern of this herd throughout the yearo 

The Steese-Fortymile herd dwindled from a peak or about 

500~JOOO animals in the late 1920 9s to a lov or 10 11 000 to 20,000 in 
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the earl y 1940°so The decline ts attributed to a population shif~o 

The present population contains at least 509 000 anilllals and is in­

creasing steadilyo Reproduction w.s high during the years 1950 to 

1955o The rut takes place during the first two weeks of October; 

most of the calves are born during the latter half of May, following 

a gestation period of about 33 weekso Valuable information an 

caribou behavior during the calving period is presentedo Counts 

taken in May show that at least 50 per cent of the calves survive 

the first yearo Wolf and man are the most important mortality fac­

tors at.f'ecting this herdo The total annual mortality, excluding 

calves, is estimated at eight per canto Sex and age data from compo­

sition counts and hunter-checking-station operations indicate that 

this herd is young and that the sex ratio approaches lOO:lOOo The 

annual increment for the herd is computed to be 10 to 15 per canto 

Caribou are cursory feeders and eat a wide variety of plantso
j 

The main periods for resting and feeding occur during the middle 

portions of' the day and nighto The Caribou 8s diet hinges upon the 

available food supply, and thus varies with the seasonsa In winter9 

~.lle--diet consists mostly of lichens, grasses, and sedges, with browse 

plants of some importance; data from 23 stomach-samples are presentedo 

In spring, the new shoots of willow, dwarf' birch, grass, and sedge are 

most important; information is based only on field observationso In 

summer, a vide variety or plants are eaten; willow and dwarf-birch 

foliage are of greatest importance, followed closely by grasses and 

sedges; data from Z7 stomach-samples are presente~o In fall9 the 

diet shifts from a predominance of woody plants and tung! in late 

August to one of lichens, grasses, and sedges in late September; data 
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from 70 stomach-samples are presenteda 

The problems of data-gathering are discussed, as related to 

management practicesa The contributions made qy this report are out­

lined, and the important information still needed for proper caribou 

management is listeda 



INTRODUCTION 

Caribou range over a large portion of Canada and Alaskao They 

occupy an area of some f our mi llion square miles, extending northward 

from continental United States to the Arctic Ocean and westward from the 

Atl anti c Ocean t o the Bering Seao The present taxonomic status of these 

car ibou remains indefinite, but Olaus Muri e (1939) classified them into 

seven specieso Of these the barren-ground group (Raggifer arcticus 

Allen) i s by far the most abundanto · Murie (.2.Q. cito) divided this group 

into si x subspecies, two or which constitute the present herds or Alaska~ 

the Grant caribou (Hangifer arcticus granti Allen), composing a small 

herd of a few thousand on the Alaska Peninsula, and the Stone 8s caribou 

(R. ao stonei Allen), composing the remaining herds and totaling in 

excess or 200,000 animalso The Steese-Fortymile herd belongs to the 

latter subsuecies and contins at least 50,000 animals (see POPULATION)o 

Figure 1 shows the present location or the caribou herds in Alaskao 

The caribou 8s value to society remains largely economico In 

the pastS! natives depended greatly upon the caribou for food and cloth­

ing, as did later the white trappers and prospectorso Today in Canada, 

"The caribou is still a vital factor in the economy or more than 25,000 

residents or northern Canada, including Eskimos, Indians, and European 

settlersoooon (BanfieldSl 1954:l)o In Alaska, although certain groups 

still rely mainly on the caribou for subsistence, most or the natives 

exist on a fish and fur economy or have adopted the white man 8s way of 

lifeo The caribou continues as an important food item, however, for 

the high cost or living causes many people to hunt this animal for meat 

aloneo In addition, there is a growing number or sportsmen who hunt 

mainly for recreation or for trophieso Recreational hunters should 
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become more and more numerous in the future; such hunters add materially 

to the economy of an area through their ourchases of equipment and 

serviceso The Alaskan caribou herds of greatest economic value at 

present are the Nelchina herd, near Anchorage, and the Steese-Fortymile 

herd, near Fairbankso Both l ie near the population centers of Alaska 

and receive the greatest hunting pressureo 

In spite of the caribou1 s great economic importance, an eventual 

confl ict is evident between this animal and mana Caribou are wilderness 

animals; they are both gregarious and omadic, and therefore require an 

extensive range o It is doubtful whether or not they can, or will, exist 

alongside of populated areaso Although most ranges of the barren-ground 

caribou remain isolated and of little use to man, civilization continues 

to encroach upon themo During the past 15 years the development of the 

arctic and sub-arctic regions has progressed rapidly, and current world 

affairs indicate continued developmento The ranges of both the Nelchina 

and the Steese~Fortymile caribou herds lie adjacent to the most rapidly 

developing areas in Alaskao The continued existence of these herds 

depends upon their proper management in future yearso 

Such management requires a thorough knowledge of the caribou9s 

l i fe- history, especial ly t hat concerning annual reproduction and mortal­

i t yo Range i nvestigations also are necessary to determine the carrying 

capacities of the regions utilized by the animalso Until recently, few 

studies of caribou had been made, and even now the data available are 

lar gely incompl et eo Much of the initial work was done during the 1920 9s 

and 1930 9s by Olaus Jo Murie (1935) and Lawrence Jo Palmer (see LITER­

ATURE CI TED) , both while working for the Uo So Biological Survey (now 

the Uo So Fish and Wildlife Service)o Later, Adolph Murie (1944) 
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collected caribou data while studying the wolf-Dall sheep relationships 

in Mt o McKinley National Park, 1939 to 194lo Finally, about 1947, the 

Canadian Wildlife Service began extensive caribou work (Banfield, 1954), 

followed by the Uo So Fish and Wildlife Service about 1949o 

In September, 1952, the author began the project here reported. 

It was designed initially to supplement the intensive Pittman-Robertson 

program then in effect, using Federal Aid in Wildlife Restoration fundso 

The principal aim was to obtain data vital to the management of caribou, 

notably that concerning range requirements, movement patterns, repro­

duction, mortality, herd composition, annual increment, and food habitso 

The Steese-Fortymile herd was chosen for study because of its economic 

importance and its accessibilityo 

The airplane played an important role in this study, being 

especially necessary for locating the caribou and tracing their move­

mentso Most of the information gathered, however, was gained through 

ground operationso Extensive field work during the calving season 

helped to fill a gap in the hitherto obsc~e knowledge or this phase or 

the caribou ls lifeo Back-pack trips into areas of caribou concentra­

tions supplied the means for obtaining herd-composition datao Body 

weights and measurements were obtained through the operation of hunter 

checking stations, as were stomach samples for the food-habits studyo 

Talks with long-time Alaskans and a perusal of the literature produced 

a .knowledge or the past history of this herdo 

Admittedly, for the time allo~ted, the scope of this project 

was too great to allow complete informa~ion to be gathered on all 

phases of the studyo Much of the data obtained, however, adds to the 

basic knowledge concerning caribouo Continued research gradually 
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RANGE 

The Steese-Fortymile caribou herd occupies a large portion of 

the extensive, mountainous region of east-central Alaska and the Yukon 

Territoryo A subarctic, continental climate characterizes this region-­

long, cold winters with minimum temperatures to -75° Fo; short, warm 

summers with maximum temperatures ~o 100° Fo; and yearly average temper­

atures of about 25° Fo Precipi tation generally remains light, averaging 

about 11 inches per yearo Topography and climate combine to produce a 

vegetation typical of the Hudsonian biotic province, of which this 

region forms a part (Dice, 1943) o Figure 1 s.hows the location of the 

range o 

Extento 

The range occupied by this herd lies predominantly between the 

Yukon and Tanana Riverso In former years the herd utilized a much more 

extensive area than it does now, probably because of the large popula­

tion then presento During the 1920 u a~ for instanee 9 the extreme 

boundaries of the range extended northwest to Rampartp on the Yukon 

River; north to the edge of the Yukon Flats; northeast to the headwaters 

of the Little Black and Porcupine Rivers; east to the Ogilvie Mountains; 

southeast to the White, Stewartp and Lewes Rivers; south and southwest 

to the Alaska Range; and west to the Tanana Flats and the Nenana River 

(see Table 2) o These boundaries enclose an area of about 85p000 square 

mileso Also, in the fall of 1920 a large number of these caribou passed 

through Mentasta Pass to winter on the south slope of the Alaska Range; 

and in the fall of 1924 large numbers reached the vicinity of White­

horse, for the first time in 20 to 30 years according to local residents 
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(Oo Murie, 1935)a 

Essentially, these extreme l imits of the range remain true t odaya 

The present herd stays principal ly within the r~gion bounded by t he 

White Mountains on the northwest , the Yukon River on the east, th.a Lad~e 

River on the southeast, and the Tanana River on the. westa More specif­

ically, the continuous highland embracing the headwaters and the upper 

and middle reaches of the Chatanika, Chena, Salcha, Charley, Goodpaster» 

Fortymile, Sixtymile, and Ladue Rivers, and of Beaver, Preacher, and __ 

Blrch Creeks, represents the most important area utilized by the herd-­

an area of some 35,000 square mileso Generally, the caribou stay east 

of the Alaska and Elliott Highways; occasionally the animals cross the 

Yukon River, somewhere above the town of Circle, to enter the adjacent 

mountains to the easto Figure 2 shows the past and present boundaries 

of the rangeo 

Topography a 

A moderate, rather constant elevation characterizes the moun­

tainous relief of the regiona Measurements from Uo So Geological 

Survey quadrangle maps reveal that approximately 90 per cent or the 

area lies above l,SOO feet--20 per cent lying above 3»000a The remain­

ing 10 per cent encompasses the river bottoms at elevations ranging 

approximately from 400 to 111 SOO feeta 

The mountains are not rugged, although in a few places they 

are enough so, apparently, to provide ample escape facilities for the 

Dall sheep present therea The mountain slopes are rather gentle or 

moderately steep, meadows occurring commonly; the rounded ridges and 

mountain tops are readily accessible by man or beasta The areas shown 

in Figures 3 and 4 are t,ypical or this caribou rangea 
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.This type of relief serves to keep the land comparatively well­

drained, lakes and marshes occurring but rarelya Those lakes present 

are mostly 50 acres or less in surface areaa Small bogs and sections 

of muskeg» however, apnear throughout the range and occur commonly' where 

gentle ~lopes prevaila The many streams that interlace the region carry 

the run-orr to either the Tanana or the Yukon Riversa The larger 

streams provide means of access to some sectionso 

Roads are few» so the caribou ~nge is largely inaccessible for 

most peoplea Two roads traverse portions of the rangeo In the north 

the Steese Highway extends northeast from Fairbanks to Circle Hot 

Springs and Circle; and in the south the Taylor High~y extends from the 

Alaska Highway northeast through the Fort,ymile countr,y to Eagle and 

Dawsono It is mainly by means of these two highways that hunters can 

reach the caribouo From these high~ys nlD!lerous mining roads extend 

for short distancesa Old, unused roads and trails are common throughout 

the region» but are passable only by foot, by horseg or by tracked 

vehicleso The Alaska and Elliott Highways pass along the western por­

tion of the rangea 

Towns are scarce alsoa The largest, Fairbanks, a city of some 

30,000 people, lies at the junction of the Alaska and the Steese High­

wayso Dawson, with about 500 residents» is situated on the Yukon River 

in the Yukon Territor,y a The remain·ing towns occur along the major road­

ways and have resident populations of less than 200s Livengood» Fox, 

Chatanika, Central, Circle» Circle Hot Springs, Big Delta, Tanacross, 

Tok, Northway, Chicken, and Eagleo Three military bases ar e in exist­

ence alan'g the Alaska Highway between Fairbanks and Toko The total 

population or the area» including military personnel, probably does not 
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Figure 3. Highlands lying between Salcha and Charley Rivers. 

Figure 4. Vi ew looking south from ~nelve mi l e Summit, Steese 
Highway. 
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exceed 60 9000 people, and the vast ma jority of t hese l ive on the out-

ski rts of the caribou rangeo Fi gure 2 shows the major streams, roads, 

and townso 

Vegetation a 

The region as a whole lies within the western portion of the 

Hudsonian biotic province (Dice, 1943)o Within this region the white 

Spruce-White Birch community predominates as the climax vegetationo 

Relief, drainage, fire, and man, however, are factors that ~n prevent 

or retard the complete -establishment of the climax communityo High 

al titudep for example, produces an alpine flora; poor drainage favors 

the existence of moisture-tolerant plants, such as black spruce or 

sedges; fire and man, working separately or together, can set back the 

plant succession seve~l stagesa 

The action of these four factors results in the existence of 

various types of plant communities within the caribou rangeo Some of 

these are more important to the caribou than are otherso A knowledge 
I
of the distribution of these communities provides an index to the 

abundance of food material and, thus, to the carrying capacity of the 

rangeo 

The method used by the investigator to analyze the range 

vegetation consisted of two parts: first, determining the plant commun­

ities present, their habitats, and their composition; and, secondp 

finding the relative abundance of these communities within the rangeo 

The actual techniques final lr used resulted largely from the advice 

of Dro John Lo Buckleyo 

The first part of the range analysis was accomplished during 

the summero Originally the investigator had intended to analyze the 
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va~1ous plant communities by a t~anse~t sampiing-methodo A m1sjudgement 

of the time available~ howe'1'er~ prevented a ·::omplete analysis by this 

me~hodo As a result, ~he occurrence of the various plants within each 

communi~y was determined by their rela~ive frequeney 1 i nstead of by 

their aotual per cent of ground coverageo 

Major P1ant Communities.--The major plant communities found 

...,-ithin t.he range are resolved here into seven groups~ White Spruce-White 

Birch, Dwarf Birch-White Spruce, Dwarf Birch-Willow, Dryas, Sedge-Black 

Spruce, Sedge-Grass, and Aspen-Poplar-White B1rcha The order of the 

first four follows the altitudinal sequence of their occurrence from 

l ow elevation to higho The Sedge-Black Spruce and the Sedge-Grass 

groups grow on poorly drained sites at various altitudesa The Aspen­

Popl ar-White Birch community occurs mainly on burned-over areaso A 

description of each community follows belovo The elevations stated 

refer to the southern part of the range; corresponding elevations in 

the northern part of the range ~re about 500 feet lowero The lichens 

mentioned refer principally to the fruticose type and, more specificall~ 

to those belonging to the genera Cladonia, Cetraria, and Stereocau1Qh-­

the l ichens of most importance to caribou as forage (Palmer, 1926; Oo 

Murie, 1935; stomach analyses)u The scientific names used for the 

various plant species are taken from Eric Hulten ~ s Flora 9! Alaska 

and Yuk,Q!l, 1941 to 1950o 

The White Spruce-White Birch community grows on well-drained 

soi ls at elevations ranging to a maximum of about 29 500 feeta White 

3pruca (~ gl auca LM6ench7 Voss}, white birch (Betula ~esinifera 

Britton ) ~ and moss form the dominant vegetation 3 with the birch tend­

i ng to drop out in mature standso Sphagnum moss (Sphagnum sppo) 9 
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l ow-bush cranberry (Vaccinium Vitis-i daea Lo), Labrador t ea (Ledtnn 

pa.l ust re Lo ) ll crowberry {Empet rum nigrum Lo) ~ bearberry (Arctostaph.yl os 

Uva-ursi LE~ Spreng}, and l ichens occur commonly in the more open 

sections of the foresto Some of the less common, or less important9 

pl ants of this community i nclude alder (Alnus crispa LAit~ Pursh} 9 

willow (Salix sppo), dwarf birch (Betula !!!!!!, Lo and ~o glandulosa 

. Michxo), high-bush cranberry (Viburntnn edule §idchx:J Raf o}, bunchberry 

(Corn~s canadensis Lo), blueberry (Vaccinium uliginosum Lo) 9 club moss 

(Lycopodium sppo), horsetail (Eguisetum sppo}, and several otherso At 

the upper elevation limits, dwarf birch replaces the white birch in 

abundanceo Figure 5 illustrates this plant communityo 

The Dwarf Birch-White Spruce group exists on well-drained soils 

immediately above the previous community, and extends to about .3 9 500 

feet elevationo The dominant plants are dwarf birch9 blueberry, low­

bush cranberry, and mosso Slightly less abundant are white spruce 9 

Labrador teal' sphagnum moss, and lichenso Black spruce (Picea Mariana 

lMill~ BaSoPo} often temporarily replaces the white spruce after fireso 

Willow, crowberry-~ fireweed (Epilobium angustifolium Lo and !o lati­

folium Lo) 9 alpine bearberry (ArctostaphYlos alpina LL~ Sprengo) 9 

horsetail 9 alder, and lupine (Lupinus arcti~us So Watso) occur commonly 

throughout this communityo With increasing elevation the willow 

gradually replaces the white spruceg and the next communit,y becomes 

dominanto This plant group is illustrated in Figure 6o 

The Dwarf Birch-Wil low community grows on well-drained soils 

extending to a maxim~ elevation of about 4,000 feeto The dominant 

plants are dwarf birch, willow, and sphagnum mosso Blueberry, low­

bush cranberry, sedge (Carex sppo}~ dryas (Dryas sppo), crowberry, and 

http:Arctostaph.yl
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?igure 5. "tlhite Spruce-·Nnite .:n r: n Garr.::;unity. 
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lichens are quite commono Milkvetch (Astragalus spa), smartweed 

(Pblygonum sppa) 9 coltsfoot (Petasites spa), alpine bearberr,y, false 

heath (Cassiope spa), Labrador tea, and stunted white birch are also 

presento At the upper limits of elevation dvarf birch and willow 

become more and more prostrate in form, and dryas becomes more and 

more abundanto Figure 7 shows this plant communityo 

Dryas forms the dominant vegetation of the next group, termed 

Dryas, illustrated in Figure So At elevations up to about 4,500 feet 

sedge, false heath, or crowberry often is present in suffi~ient quan­

tity to form a minor communityo Blueberry, low-bush cranberry, willow~ 

milkvetch, alpine bearberry, moss, and lichens occur sporadicallyo 

Above 4,500 feet the vegetation consists largely of dryas and crustose 

lichens, and above the 5,600 feet .level, largely of lichenso 

The above communities exist on moderately to well-drained soilso 

On poorly drained land there exists a sub-climax type of vegetation; 

the following two t,ypes occur ~thin the rangeo 

The Sedge-Black Spruce community, shown in Figure 9, grows 

mostly on gently sloping or level land extending from the lowest range 

elevation, 400 feet, to about 3,200 feeto The dominant plants include 

sedge (Carex sppo and Eriophorum sppa), black spruce, blueberry, 

Labrador tea, and sphagnum mosso Somewhat less abundant are low-bush 

cranberr;y, dwarf birch, moss 9 and crowberry o Willow, tamarack (Larix 

laricina LOu Ro!? Ko Koch), horse tail, leatherleaf (Chamaedaphne 

calvculata LL~ MOench), and lichens occur irregularlyo 

The Sedge-Grass community occurs most commonly on gentle slopes 

at the higher elevations, reaching to a maximum of about 3,800 feeto 

It often replaces the preceding group after a severe fireo The 
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Figure?. Dwarf Birch-Willow community. 

Figure 8. Dryas corrununity. 
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dominant plants within this community are sedges (Carex sppo and 

Eriophorum sppo)o Grasses (Poa sppo~ Agrostis sppo~ Calamagrostis 

sppo~ etco) are abundant; sphagnum moss is abundant at some placeso 

Willows are fopnd frequently on the tussocks or humps of vegetationo 

At the upper elevation limits, dryas often becomes fairly commona 

Figure 10 illustr at es this plant communitya 

The l ast ma j or plant community, Aspen-Poplar-White Birchp 

exists on well-drained soils~ establishing itself mainly as a result of 

f iresa I t replaces predominantly the White Spruce-White Birch commun­

i t y, but also the l ower l i mits of the Dwarf Birch-White Sprucea This 

final group~ shown i n Figure 11, extends to a maximum of 3p000 feet; 

the white bi rch, however, tends to drop out at an elevation of about 

2~500 feeto Aspen (Populus tremuloides Michxo) and white birch are the 

dominant plantso Poplar (Populus tacamahacca Millo) is somewhat less 

abundanto Some stands consist almost entirely of aspen, and others 

most~ of white bircho Fireweed, wild rose (~ aciculari~ Lindlo) 9 

low- and high-bush cranberry, and Labrador tea are common constituents 

of this communityo A multitude of other plants occur sporadically9 

including bearberry, bunchberr.y, crowberry, twinflower (Linnaea boreal­

~ Lo), horsetail, club moss 9 grasses, alder, willow, moss, and lichensa 

Range Distributiono--The second part or the range analysis took 

place during the falla The prime requisite for this part was the 

ability to recognize from the air the previously mentioned plant commun­

itieso The procedure consisted or flying over sections of the range and 

recording the time required to traverse each plant community along the 

flight lineo 

Fall proved to be the best time of year to perform this task, 
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Figure 11. Aspen- Poplar-White Birch community. 
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because then the differences in appearances of some plants stand out 

noticeablyo In mid-September the aspens and poplars appear rather 

naked, having lost the majority of their yellowed leaves; the white 

b1rchesj however, retain many of their leaves, now yellow or light­

orange in coloro On the upper mountain slopes the yellowed leaves of 

the willows contrast sharp y with the reddened foliage of the dwarf 

birches and the blueberry busheso The dried grasses and sedges provide 

a light-brown tone to the landscapeo The spruces, of course, still 

retain their dark-green hue o Such contrasting characteristics simpli­

fied the task of identifying the various pland communities from the 

airo 

An accurate range analysis of the plant distribution would 

.require the use of random flight-lines over the rangeo A lack of time 

and money, however, prevented the flying of such lineso Instead, a 

flight made to locate the caribou herd provided the only means for 

accomplishing the tasko During such a flight a tendency exists to 

traverse mainly the areas above timberline, where one can see the 

animals more easilyo As a result, the data obtained do not provide 

a true picture of the actual plant distributiono 

The flight took place on September 21 9 i.95.3o Each plant 

community was given a nunibero One observer chose a point along one 

of the wing struts for a line-guide; then, as each community passed 

into view he called out its number to a second person, who recorded 

it and the timeo As the plane passed certain landmarks, the time or 

passing was recorded on the mapo These map-notations permitted the 

computation of the plane ' s average ~round-speed between the designated 

landmarks o 
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The total data collected during this flight included the route 

traveled by the airplane~ time-notat ions as to the plane 8s passing of 

certain landmarks and as to the start and finish of observations~ and a 

chronological record of the various plant communities along the flight­

lineo Collectively, these data establish a basis for -computing the 

relative abundance of the aforementioneq plant communitieso 

The computation consists of determining 1) the total distance 

flown during the periods of observation, 2) the total distances tra­

versed for each of the plant communities~ and thus 3) their relative 

abundanceo Direct measurements from Uo So Geological Survey quad­

rangle maps provided the total distance flowo The average ground­

speed between each p1ir of landmarks noted on the maps was calculated 

from the measured map-distance and the computed elapsed-time for that 

distanceo The flight-time over each plant community, when correlated 

with the average ground-speed~ provided the means for oomputing the 

. miles of each community along the flight-linee The plant community 

distances indicate the relative abundance of the different plant 

communitieso The results of these computations appear in Table lo 

The table shows that the Dwarf Birch-White Spruce, the Dwarf 

Birch-Willow, and the Dryas community make up 80o3 per cent of the 

flight-lineo All three of these communities, as well as certain por~ 

tiona of the others, lie above 1,800 feet elevationo Altogether, then~ 

the total percentage -of all plant communities occurring above this 

elevation approaches 90 per cent--the figure one wrluld assume from the 

statement made on page 7 that about 90 per cent of the range lies 

above lp~OO feeto 

Further comparison of the plant community frequencies with the 

.I 
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TABLE 1, DISTRIBUTION OF PLANT COMMUNITIES ALONG A FLIGHT-LINE 
TRAVERSING PART OF THE STEESE-FORTYMILE RANGE o 

Plant Community 
Coverage (in miles) 
Along Flight-line 

Per cent 
Freguencz 

1Nhite Spruce-White Birch 27o9'7 7o9 

1>war£' Bl.rCJh-White Spruce 117o29 :3J o2 

Dw~rr Birch-Willow 10lo41 28o8 

Dryas 64oJ5 18o:3 

Sedge-Black Spr~ce 25ol9 7o2 

Sedge~Grass 5o24 lo5 

Aspen-Poplar~White Birch .i.Oo79 Jol 

TOTAL J 52o24 lOOoO 
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figures relating to the distribution of land elevations (see Topog­

raphY)- reveals a discrepancyo The Dryas community lies above .3SJOOO 

feet and has a percentage of 28o81 portions of the Sedge~Black Spruce 

and the Sedge-Grass communities also occur above .3,000 feeto The com­

bined percentages of the communities above that elevation, then, equal 

about 45; the percentage of range occUrring above .3,000 feet totals 

only' about 20o The difference results from the non-random flight-line 

flown, the flight traversed mainly an area lying above timberline and a 

section of the range that is higher than averageo The excess percent­

age must pertain to that vegetation occurring between lSJSOO and .3SJOOO 

feet9 because, as noted previously, the total percentage of all plant 

communities above 19 800 feet ' does approach the correct figureo 

In a redistribution of the excess 25 per centSJ the Dwarf Birch­

White Spruce would receive the largest amount, because it is the most 

common plant group between l,SOO and .3,000 feet, the White Spruce­

White Birch community SJ next in abundance SJ would receive the next larg­

est amount; and so ono The final adjustment of the frequency percent­

ages might well result in the following figuresg White Spruce-White 

Birch» 10 to 15 per cent; Dwarf Birch~White Spruce, 50 to 55 per cent, 

Dwarf Birch-Willow» 10 to 15 per cent; Dryas, 7 to 12 per cent; Sedge­

Black Spruce, 7 to 12 per cent; Sedge-GrassSJ .3 to S per cent, and 

Aspen-Poplar-White Birch» 4 to 9 per cento This so-called adjustmentS! 

of courseS! represents purely an effort by the author to correct the 

noticeable errors in light of what he knows regarding the land distri­

butions at various elevations and the altitudinal limits of the plant 

communities o 

Despite the various discrepancies noted, the frequency-percent­

age figures do establish a general picture of the range and so provide 



an index to the vegetation distributiono The numerical order of the 

adjusted figures seems to correspond with that observed from the ground. 

As such, t he figures also provide an index to the relative abundance or 
·~ribou food. 

Carrying Capacity . 

The Steese-Fortymile caribou frequent mainly those areas close 

t o timberline. ·rhis choice is influenced by such factors as food 

palatability, climatic conditions, insect abundance, and so on. As a 

result, those plant communities appearing most commonly at low eleva­

tions (White Spruce-White Birch, Sedge-Black Spruce, and Aspen-Poplar­

White Birch) can not provide caribou with much of their food. At the 

opposite elevation extreme, the Dryas communities are also rather unim­

portant as food providers. The three remaining plant groups (Dwarf 

Birch-White Spruce, Dwarf Birch-Willow9 Sedge-Grass) furnish the bulk 

Of the cariboU 0S foodo The adjusted frequency-percentages expressed 

previously reveal that these three associations occupy 60 to 70 per 

cent of the range, whose total area equals about 35,000 square miles 

(see Tooography) o Thus, the caribou obtain most of their food from a' 

land-surface of approximately 219000 to 269 000 square miles, or 

13 p400,000 to 169700p000 acres. 

Palmer (1926) estimated that each head of reindeer on the 

tundra of west ern Alaska required 40 to 60 acres of land each year for 

its food supply. Later, the range deteriorated through overgrazing and 

fires ; therefore 1 in 1945 he revised his estimate to 100 acres (Hanson 9 

1952)--85 bei ng necessary for winter forage. His feeding experiments 

with penned reindeer and caribou showed that the two animals eat 

approximately the same type and amount of food per day (Palmer, 1944). 
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On ranges similar to those or western Alaska in 1945, then, a caribou 

wuld also require about 100 acres a year for fooda 

The tundra or western Alaska contains extensive stands of 

browse, sedges, and lichenso There the winter diet of the reindeer 

reaches nearly 100 per cent lichenso The Steese~Fortymile range grows 

an abundance of the browse and sedges 11 but frequent fires durin~ the 

past half-century have destroyed much of the lush lichen growths once 

prevalento Pa.lmer (1941) believes that caribou require at least 50 per 

cent lichens in their diet for maintenance of condition during the 

winter months~ Because lichens apparently play such an important rol~ 

during the winter, a caribou on this depleted range needs much more 

land for forage than does a reindeer in western Alaskaa 

Palmer (1941) indicated that fair lichen growth formerly 

occurred on about two-thirds of the Steese~Fortymile range, but that 

fires since 1900 had burned over, once or twice, about 75 per cent ot 

the lichen forageo This former lichen growth might have been similar 

to that of western Alaska in 1945o On a range having such a growth, 

which is considered a lichen index or 1, a caribou requires a maximum 

or about 85 acres during the winter when on a diet or almost 100 per 

cent ~chenso Fires, however~ have reduced the lichen index on the 

Interior range to o25o Solving the proportion o~5 Iii: ~ results in 

the value or .340 acres as the winter requirement for each caribou or 

the Steese-Fortymile herdo But a caribou supposedly needs only a 50 

per cent diet of lichens, so the winter requirement might then be 

lowered to 170 acreso The addition of Palmervs estimated summer re­

quirement of 15 acres brings the yearly range requirement or each 

caribou to 185 acreso The three plant communities which furnish the 
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bulk of t he oaribou ls food cover an area of from 13 ~ 400 ~ 000 t~ 

16, 700 9 000 acresa ·Therefore ~ t he r-ange should be able 'to support in 

t he V1Cinity of from 70 1 000 to 90 ~ 000 cariboua 

Thi s estimate for r.ange capac~ ar1ses primarily from Palmer as 

belief ~r.at car~bou require at l east a 50 per cent lichen diet during 

the W1ntero Informatlon from Nunivak Island9 however~ tends to contra­

d:..c:t t.r..at belief' a There 3 t he re1ndeer long ago used up t.he available 

l ichens and now ex1st. largely on a ~bdge dlet during the winter; yet 

t hey manage 'to ma.llltain their ·ligora If c.ar1bou can l ive satisfac­

~orl y on a ·winter diet of sedges~ the range could conceivably support 

a denser population than that i ndicated abovea But caribou seem to 

prefer lichens at that time of year (Palmer, : 941) and~ not being 

herded or confl.ned as are the reindeer, may well mo-ve to find the 

plant-type they des1re~ even i f it means finding a new rangea Suppos­

edly, a lack of l i chens forced the caribou from the Kenai Peninsula 

during the last decade of the nineteenth century7 after extensive fires 

bad destroyed most of the lichen growtha Exact information~ howeverj 

is lacking 9 and so the probl em of the influence of food supply upon the 

caribou rema1ns for future J.nvest1gation o 

:O$~·:r::,;nenta.:... Fa. ~r:<:>l"#.o 

Car1bou depend !'or the~r 3.ris-:.en ·e di:-e~·t.ly upon the ra.nge 9 the 

da~erioration of whi ~h -:;.an :ause .::1~re ~ hange:3 ~n the populat.iono ~i".is 

deterioration expresses 1tself Ln the decrea~e of both food supply and 

~otal range area , both result in a lower ~a~r,y1ng capa~ityo Essentially9 

three f a.c:"':.o:r·.:s brlng abou't t.hls l o6s ~ :man ~ !'ire - and the .:ar·lbou them­

3al7ea o 


&n can a ct both as t he ·wor-st enemy and the best friend to the 
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0 car bou 0s rangea He destroys, but he also has the power to buil da As 

yet 11 however9 he has not seen fit to assume the second role beyond 

primordial preparationsa 

The gold rush at the t urn of the century marked the beginning 

of detrimental changes to the Steese-Fortymile rangeo The center of 

the gold minimg operationa lay between the Tanana and Yukon Rivers o 

Transitory towns sprang up throughout the region; the hills svarmed 

with miners and prospectors, who investigated every corner of the areaa 

To facilitate their operations~ many cleared land by burning off the 

vegetation--an act frequently resulting in excessive clearanceo 

"Cheechakos" ignorant of woods-lore filled the ranks~ and their un­

tended camp-fires often spread to the forestso The vegetation suffered 

greatly during those early yearsa 

Mining operations declined after World War I~ but the range 

has continued to deterioratea Fire still causes the major loss 9 but 

"modernization" also contributeso MOdern mining-methods concentrate 

the mining to certain areas, and thus reduce the ·total area of land 

being ~ged; the intensive use of the land9 however11 makes the damage 

to vegetation completea Specifically~ this statement refers to the use 

of hydraulic apparatus, the dredge 9 and the bulldozero Forest fires 9 

road constructioni and an increased human population all tend to 

accompany this industryo .At the present time mining is experiencing 

a depression, but an ample rise in the price of .gold and other minerals~ 

however~ would extend this factor of range de terioration to many areaeo 
' 

Another result of modernization expresses itself in the opening 

of the land to settlers and to industryo RoaQ.s provide access to 

i solated caribou range~ and "civilization" soon follows alo~g themo 
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Plans exist for the oonstruetion of roads that ~11 seriously threaten 

the caribou somedayo Dam sites have been selected at several spots 

within the caribou 1s domaino The potential dams offer another threatp 

both by flooding land and by attracting industry and settlerso 

Progress can not 9 and should not9 be stoppeda Wildlife manager~ 

however9 must be aware of the possible effects of modernization and be 

~onstantly ready to ~hange their policies accordinglyo The trend indi­

cates a continued decline in the total area available to caribouo 

The prevalence of fires seems to indicate a similar decline in 

the food supplyo Lutz (1953) has estimated that from 1898 to 1940 an 

average of at least one million acres burned each year in interior 

Alaskao Before 1940 forest fires were allowed to burn unmolested» 

except where they threatened mana Since then fire-fighting crews of the 

Bureau of Land Management have attempted tomrb the destruction, but a 

lack of money has limited their operations to accessible areaso Because 

most of the caribou range remains inaccessiblep the fires continue to 

take their tollo 

Fire records of the Division of Forestry of the Bureau of Land 

Management show that 39 450 square miles of that district which includes 

the major portion of the Steese-Fortymile caribou range bad burned 

during the years 1920 to i945a Since 1945 9 within the caribou range 

alonep about 4p000 square miles have burned--3 9 000 encompassing plant 

communities normally containing fair lichen growthso The records are 

reasonably complete dnly since 1950, however9 because previously many 

fires were not recorded or even reportedo The period from 1950 through 

1955 reveals that man caused 83 per cent of the fires reporteda 

Fire influences the carrying capacity of the range by reducing 
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the total food supply of the caribouo The s~er supply maintains 

i t self fairly wello -Sedge, grass, and browse species return swiftly 

to production after being burned, and can increase their abundance by 

reseeding other burned areaso Alsog fires often do not affect the 

area above timberline 9 for they frequently die somewhere in the Dwarf 

Bir ch-White Spruce plant communityo Caribou derive a large portion of 

their summer forage from the treeless areaa Fire, then, affects mainly 

the winter forage, and specifi~lly the lichens a Because lichens are 

dry and inflammable throughout the summer and fall 9 a fire often re­

sults in their complete destructiono Palmer (1941) found on burned 

areas of the Interior range that the time required for a 100 per cent 

recovery of lichen varied greatly according to the site and the degree 

of burno Thus the importance of fire as a detrimental factor to caribou 

hinges principally on the belief that the animal requires lichens in 

its winter dieto As indicated previously, the success of reindeer on 

Nunival Island tends to contradict that beliefo Fires admittedly do 

destroy a part of the caribougs food supply, but the complete signif­

icance of this destruction remains unknowno 

The third f)lctor affecting the range is the caribou itselfo 

An excessive -population can cause a drastic reduction of the food 

supplyo Although no instance exists where caribou are known to have 

overgrazed their range, the reindeer of the Pribilof Islands offer an 

alternative e~pleo On Sto Paul Island the reindeer population rose 

from 25 in 19ll to 2,046 in 1938; 12 years later the herd numbered So 

At the population peak the density reached one reindeer per 13 acres 

of land--at least three times the estimated carr,ying capacity of the 

land (Scheffer, 1951) o This example serves to illustrate the 
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importance of controlling the size of a reindeer ·herd confined to a 

limited rangeo Caribou need a similar control, but not so much to 

prevent their dying off~ perhaps, as to prevent their exodus from a 

depleted range (see POPULATION)o 
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MOVEMENTS 

The Steese-Fortymil e caribou utilize a large regiona Their 

irregular movements, both daily and seasonal, over this extensive range 

cause definite problems in managemento Sometimes the animals seemingly· 

disappear; sometimes they disperse so thinly that aerial and ground 

observations are practically useless; at other times they concentrate 

into oompaot herds of hundreds o Stragglers occur throughout the range 

at almost any time of the yearo The wildlife manager seldom can predict 

the hunters 1 kill~ for he seldom knows where the caribou will be at any 

given timeo 

Influential Factorso 

The caribou's nomadic habit long has puzzled man and has re­

sulted in many explanator,y lJ1potheseso Olaus ~ie (19.35) reviews some 

of these b7potheses and presents his belief that the search for suitable 

food is the prime oause of migration 11 and that the continual searching 

has resulted in "restlessness" becoming inherent to the raceo He be­

lieves further. that the stimulus for the migrations results from "local 

failure or seasonal changes of the vegetation" which cause the caribou 

to search for better food; and these 11Local wanderings then take on the 

nature of a migrationooaan.d the animals retrace their ancestral routesa 11 

(smo illo150)o 

Banfield (1954:.30) in discussing causes for migrations states 

ao oit seems prol:a ble that the l:arren-ground caribou 
is fundamentally both gregarious and nomadio in be­
haviouro a o oA.s a gregarious species~ the herds are 
continually in random movement, seeking an adequate 
supply of foodo Superimposed upon these local random 
movements · are annual travel requirements a 0 a oLocal 
weather and peysiograpby' affect routes and periods 
of movementooaoSeasonal changes in meteorological 
factors, food preferences, food production, and 

http:1954:.30
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reproductive requirements cause a superposition of 
annual cyclic spatial movements over the territories 
occupied by the herdso 

Banfield ' s concept elaborates on Murie qs idea, and seems able 

to account for more of the anomalies of caribou movementso That the 

nomadic habit, or restlessness, is inherent to the race seems evidento 

This "drive" causes the caribou to rove continually, and it expresses 

itself in their daily and seasonal movementso The cursory feeding habit 

ot the animal. illustrates well this restlessnessa 

At certain times of the year an apparent intensification of the 

nomadic drive causes large-scale migrations to take placeo The exact 

stimuli for such movements are difficult to determinea Seasonal changes 

in vegetation alone cannot account for the migrations, especiallr in 

viev of recent activities of the Steese-Fortymile herda During April 

to December, 1954, the herd moved steadily, making . two and a half' round 

trips from the Sixtymile area in Canada to the Steese Highway-a total 

of about 1,500 mileso Such a movement has not occurred within the past 

20 years at least, according to long-time residentso The factors 

causing this "abnormal• behavior remain unknowno 

Stimuli for large-scale movements could result from an external 

phenomenon, such as the amount or intensity of light9 or from an 

internal event, such as periodic changes in hormone secretiono Possibly 

a type of learning similar to that acquired by maze-running animals 

enables the caribou to follow definite routes during migra.tiono Fires9 

weather, insects, man, food supply, and other factors can alter these 

patterns a 

DailY Hovementso 

The greatest fluctuations in movements occur day by dayo A 
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band may feed peacef~ in one area for several days and then travel 

50 miles or so to another area 11 remaining there for a day, a week11 or 

a montho Within a given l ocalit,y the band constantly moves from place 

to placeo Individuals within the group exhibit even more erratic 

behavioro 

A multitude of external factors influence the daily bebavioro 

The availability of' food and water can regulate movementso Wolves 

might keep a herd moving by continual barassmentil and hunters can 

elicit a similar ~sponseo An abundance or flies or mosquitoes some= 

~~es forces car;l.bou to seek relief on windy ridge-topso A fire will 

exclude them from an area 11 both by the flames themselvee and by the 

destruction or foodo Deep or bard-crusted snows can prevent the animals 

from finding food in certain localitieso Thick fog seems to make them 

uneasy, but less likely to travel long distances; dark nights produce a 

similar effecto Salt licks and mineral springs provide a strong 

attraction a 

Internal factors exert a powerf'ulg but often obscure, effect 

upon behavioro Daring the rutting season mature bulls move about 

constantly in the performance of their breeding funct:t.onso Their 

actions in turn influence the movements of the cowsa During the calv­

ing period the cows tend to stay above timberline, and they often move 

off by themselves at the time of parturitiona The shedding of velvet 

may cause the cariqou to seek objects on which they can rub their 

antlerso The~r well-known curiosity tor strange objects often causes 

them to alter their movements temporarilya 

These various behaviorisms often take place during certain 

portions of the 24-bour periodo Field observations reveal that most 
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or the resting and feeding occurs during the middle portions or the day 

and night. In 'Winter, however, the caribou prol:ably rest and feed all 

night long; Frank Glaser (viva voce) believes the animals do not move 

muoh at that time or day.. Caribou generally do their traveling during 

the early morning and late afternoon-mainly during the three to four 

hours preceding or following night., The seasonal changes in daylight 

alter the behavior patterns somewhato Also, individual and group 

variation is common, and some animals are traveling wl;rlle others are 

resting., 

Caribou can traverse great distances swiftly. During migra­

tions they frequently travel throughout the day, snatching up food 

occasionally as they move along.. In the spring migration ot 195:3 a 

large portion of the Steese-Fortymile herd moved north tram the Sixty­

mile River to the White Mountains, a distance or at least :300 miles. 

They traversed this mountainous route iD approximately three weeks-­

an average ot 15 miles per day.. Three subsequent journeys over the 

same route in 1954 each required a pproxima tel1' the same amount or 

time. Individuals or small groups sometimes move much greater dis­

tances per day. The author watched one small l:and travel about six 

miles in 20 minutes, with no visible slackening or the pace as it 

passed from view. Banfield (1954) reports the vanguard or a large 

herd moving 40 miles in one da;r.. 

A gallop similar to that or a horse provides the carlbou with 

its fastest means ot travelo Banfield (1951) reported caribou gallop­

ing across a frozen lake at 45 to 50 miles per hour.. The animal tires 

quickl.1' at such a pace, however, and therefore uses it mainly tor 

emergencies. 
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The gait used for l ong-distance running is the troto The 

caribou using this gait resembles a high-stepping trotter, holding its 

head high, arching its forelegs, and thrusting them out vith precision 

movementso One animal was clocked at 25 miles per hour while trotting 

over tussoc~ muskego Every initiated person knows the great labor 

involved in walking, let alone running, over 'muskeg countr.ro The · 

caribou 0s feat seems amazing considering that the animal holds its head 
.·• 

in a position which .makes ground observation difficult or impossibleo 

The trot is used both for escape and for ordinary travel, although the 

speed is much less during the lattero 

The principal gait for long-distance traveling is the fast 

walko Caribou use this manner of locomotion quite frequently, especial­

ly during the seasonal migrationso Judging from the dif'ficult;:r a human 

has in keeping abreast of walking caribou, the writer believes their 

speed must reach six to seven miles an houro Such a swift walk allows 

the animals to cover distances quickl.y'o Indeed, it is almost unbeliev­

able how fast a "strolling" band of caribou can disappear from viewo 

These various gaits are well suited for the nomadic lite of 

the caribouo Most mammals have a definite 11 rather small home range, 

and rarely leave it; their travels usual.:cy are circular or winding, but 

remain within the home boundarieso The Steese-Fortymile caribou claim 

an extensive region for their range, but its 1imits are vague and 

unbinding to these animalso Their travels often take them in a · certain 

direction for long distances, sometimes even beyond their normal rangeo 

Seasonal Movementso 

The annual migrations of caribou are directional11 long-distance 

trekso Normally one occurs in the spring and another in the fall, with 

http:countr.ro
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other large-scale movements apt to take place at any timea In the 

past these irregularities often disgruntled and inconvenienced the 

natives and miners "Who depended upon the caribou for fooda Today the 

erratic movements often produce a similar effect in both the hunter 

and the wildlife managera The time~ extent, and direction of the 

migrations remain doubtful and reqUire a certain amount of guesswork 

to predicta 

Records of the movements before 1950 of the Steese-Fortymile 

herd are difficult to findo or the many people in contact with the 

caribou since the goldrush days, few have bothered to record their 

observationsa Thus the records are scanty--the available information 

being scattered thinly among many old Alaskans and in an array of 

printed mattera Table 2 at the end of this section contains a compila­

tion of historical information regarding the movements of this herd~ 

as gathered by the writera 

The assembled data disclose definite gaps in the knowledge of 

the annual movements, the principal one occurring in the latter half 

of the 1930 9 so Two periods seem evident, however» in which the migra­

tion patterns are fairly well defined; the first being approximatel1 

1905-1935, and the secondp 1942-1955o The patterns described below 

represent the author9 s opinions as inferred from the data presented 

in Table 2o 

19Q5-1935a--During this period the range and population of the 

herd reached their greatest sizeo The main wintering grounds (those 

used November to March) extended east from Paxson Lake along the north 

slope of the Alaska Range through the Fortymile and Eagle districts to 

the Dawson and Whitehorse areas in Yukon Territoryo Sometimes caribou 
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wintered on the south slope of the Alaska Rangeo The White Mountains-

Circle region was utilized as a wintering area alsoo The main summer 

range (that used June to .August) occupied the area through which f'low 

the Chena~ Charley, Salcha, Goodpaster, and Fortymile Riverso Figure 

12 shows the approximate boundaries of' these seasonal rangeso Groups 

of caribou occurred throughout the range at almost any time of the 

year, the large population at that time problbly necessitating a greater 
.. 

range dispersion of' the animals than is now necessar,V~ During the 

spring and f'all migrations the scattered bands and small herds funneled 

into the summer or winter ranges, commonly' along certain routeso 

The main portion of' the spring migration took place in .April 

and Mayo Those caribou wintering on the north and south slopes of' the 

.Alaska Range generally passed northerly' along the Delta River and 

through Big Delta to the summer rangeo The animals wintering in the 

Fortymile couutey and the adjacent parts of' Canada moved northwest 

along the Middle and Borth Forks of' the Fortymile Rivero Those in the 

Ogilvie Mountains usually traveled westerly' through the Eagle areao 

Caribou in the White Mountains-Circle region reached the summer range 

via the highlands at the head of' the Chena ~ver. Frequently', the 

southern groups continued their migratio~ to the White Mountains before 

turning about and moving blck to the summer rangeo On one spring day 

in 1920, Murie (1935) witnessed portions or the same huge herd passing 

northwest over Twelvemile and Eagle Summits and southeast o:ver Cleary 

Summit, 50 miles to the southwest, across the trail now called the 

Steese Highway. 

The f'all migration usually commenced in .August and reached a 

peak during September and Octobero The bands assembled and, generally 
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speaking» returned along the same routes used in the springo 

The peaks of these migrations varied from year to year» as did 

the number of caribou using any given routeo Some caribou used other 

routes entirely and moved in different directions from those indicated 

aboveo In the early 1920 1s, for instance, large numbers of caribou began 

to move through the Nenana areao Each year for the next 10 years or so 

they passed north in October and south in April and Mayo About 19.36 

these movements ceased as suddenly as they had begun (Linder, 1954) • 

.The records disclose little information regarding whether or 

not age or sex segregation occurred during the movements. Thus, the 

discussion indicates merely the general pattern of past migrations. 

Figure 12 shows the principal routes traveled during the migrationso 

1942-1955o-Br the second period an apparent reduction in both 

range and population bad taken place. The main wintering grounds now 

encompass the area surrounding the Souih » Dennison, and Mosquito Forks 

of the Fortymile River, the North Fork of the Ladue River, and the 

Sixtymile River. The White Mountains region has become less important 

as a wintering areao The data covering this period indicate that small 

numbers of caribou have wintered in the latter region occasionally, but 

not to the extent reached in the 19208so The winter of 1954-55 provides 

the only exceptionJ large numbers wintered from the upper reaches of 

Birch Creek southward to the Charley River. The once-favored flats near 

Circle and Circle Hot Springs have not supported caribou since the mid-

19.301so The summer ralile remains essentially the same, although the 

southern 11mits probably do not extend as far south as they once dido 

The winter and summer ranges indicated in Figure 1.3 are approxi­

mate, and caribou frequently occur outside those boundarieso The 
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decreased pop~tion has resulted i n t he herd ij s r eacting more as an 

entity than previousl yo The more limited di sper sion of the animals 

now allows them to assemble and move together a l ong one route during 

the migrationso 

The spring migration begins in late March and reaches a peak 

during April9 May, and Juneo The herd generally moves northerly along 

the Middle and North Forks of the Fortymile Rivero Usually this move­

ment continues to the White Mountains 9 where the animals turn about 

and then returno Sometimes the movement occurs late and the return 

does not take place until late summer or rallo Those caribou wintering 

in the Wh1te Mountains move southeast along Twelvemile and Eagle Summits 

to reach the summer ra.ngeo The major part of' the spring movement eon­

sists of' mature cows and of' calves, yearlings, and two-year-olds or 

both sexeso Most or the mature bulls lag behind, dispersed thinlyo 

Adolph Murie (1944) observed a similar segregation occurring in Mto 

McKinley National Parko The movement slows and halts temporarily during 

the calving period in mid-May, and the herd tends to split up into 

smaller groupso Arter calving the caribou regroup and move to their.. 
summer ra.nge 9 .where they again disperseo Some of the bulls remain to 

the south during the summer and do not rej oin the others until fallo 

About mid-.A.ugust t he animals begin to assemble for the fall 

migra.tion 9 which reaches a peak in September and Octobero Caribou on 

the main summer range proceed ei ther southward or northward, while those 

summering to the north move southwardo 1 northerly movement sometimes 

results in part of' the herd wintering in the White Mountains region 9 

but most of the animals generally return to the south again before 

Novembero The herd usually crosses the Taylor Highway ili. October or 



Novembero The adult bulls join the rest of the herd during September9 

sometimes producing a distinct northern movement from the Fortymile 

region at that time; throughout October both sexes remain togethero The 

breeding season in late September and early October seems to slow the 

migration somewhata B,y December the caribou have established themselves 

on their winter range, and once again break into small groups and dis­

persea A segregation of the sexes may take place again, with many of 

the adult bulls utilizing an area separate from the rest of the herde 

Figure 13 shows the generalized spring and fall movements~ 

The 1954 movements of this herd varied somewhat from the gener­

alized patterns described abovea The herd made the spring migration 

from Canada to the 'White Mountains as expected, and returned toward 

the summer rangee Then, instead of dispersing, the animals continued 

southward and in late July reached Canada againo In mid-August the 

herd returned northward, reaching the Steese Highway in the first part 

of Septembero In late September the caribou retraced their steps and 

arrived in Canada in mid-Octobera In November most of the cows and 

young animals moved north again, reaching Birch Creek in late December; 

many of the adult bulls remained in the Fortymile regiona Such move­

ments have not occurred for 20 years at least, and no explanation for 

this phenomenon is available at presenta 

The foregoing discussion implies that caribou migrate in large, 

rather compact herdso ~ctually they usually cover a wide area, and a 

migration becomes an intermittent stream of animals moving in one 

directiona Occasionally they do gather into a huge herd of thouaands, 

but this phenomenon seldom lasts longa In summer and winter their dis­

persion reaches a maximumo 
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TABLE 2 a MOVEMENTS AND OCCURRENCES OF STEESE-FORTYMILE CARIBOU DURING 
THE PERIOD 1903 to 1955 

~ 	 Obseryation 

1903 	 August: a herd of 3,000 near Goodpaster River, 
it seemed to be moving northa That summer, 
small bands were scattered over a large area at 
the head of the Goodpaster,; Iarge herd seen 
almost every year at Eagle o 

1905 	 Caribou numerous near Fagle Summit in July'; 
they left in the fallo 

1906 	 Five largeg fall runs of caribou occurred in 
the' Fairbanks-Circle region between 1906 and 
1913--the last in 1913o 

1909 	 October: about 100,000 crossed Mosquito Fork 
and Kechumstuk Flatsa 

1911 	 Main band of caribou, l5g000-20gOOO, assembles 
in north and passes south through Ogilvie Mtsa 
in November and Decembero In March the mi­
grants retlll'Da Formerlyg large herds crossed 
Yulton River near Eaglea 

1912 Large numbers of caribou crossed Fortymile 
1913 Ri~er near Steel Creek in falls or 1912 and 

191Jo 

1915 La.rg_e herds in the Fortymile ·region during the 
1916 winters of 1915-16, 1916-17, and 1917-lSo 
1917 

While on a cl"'ss-country- trip from the Tanana 
River "a few years ago"» Stuck observed that 
the bed of Charley River from bank to bank for 
50 miles "was trodden bard and solid by hooves 
of caribouo o o while every- here and there lay a 
dead one, killed by a band of wolves o o owe 
chopped off frozen hind quarters and cooked 
them tor our dogso• 

1918 	 Many caribou at head of Delta River in the fall 
1919 	 and winter of 1918, 1919, and 1920o 11The 
1920 	 season (fall) of 1920 was typieala 11 The cari ­

bou moved northwest past the head of the Chena 
River during late August and early Septembero 
Upon reaching the White Mountains they turned 
a bout and retumed, moving southeast during 
late Septembero An estimated '568,000 pa.ssedo 
In mid-October caribou appeared at Paxson; 
10,000-12,000 animals passed south through 

Source 

Osgood, 1909a 

Miller, viva. 
voce a 

Palmer, 194la 

Stuck, 1914a 

Sheldon, 19llo 

Hart, 	viva; vocea 

BroOks, viva 
voce a 

Stuck, 1917 o 

Oo Murie, 1935o 
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TABLE 2 · (Continued) 

Observation 	 Source 

Mentasta Passo 

1921 	 Few or no caribou in the vicinity of Rampart to 
this date; frequent crossings ot Yukon River 
just below Stevens Villageo 

Large herds in the Fortymile region during the 
early l920 cr so 

Large 	run on Eagle Summit9 192la 

Many caribou passed t hrough Tanacross, starting 
on April 28; about 69 500 crossed from south 
side of Alaska Range 9 all making tor the upper 
Fortymile or Goodpaster Riverso "Animals were 
nearly all doeso" April lls many passed Tetlin 
La.keo In July, 30 9 000 on Mosquito Flats and 
15 9 000 at head of Healy Rivero 

192.3 	 April 24~ a large number of caribou were seen 
on Twel vemile Surmnit moving east toward Eagle 
Summito 

In early 1920 1s large numbers or caribou began 
to m.igrate through Nenana; never came through 
before that timeo They came every fall in 
October and every spring in April and May for 
probably 8-10 years, and then suddenly stoppedo 

Caribou reached Rampart in the early 1920°s. 

1924 	 large number near Whitehorse in late fallo 

1925 	 Large fall runs in Fairbanks-Circle district 

during 1924 and l925o 


Last big run of caribou in the Fortymile 
region occurred in 1925o 

1927 	 Large fall run through the Salcha River= 

Harding Lake-Goodpaster Ri~r sectiono 


No decimation of caribou numbers; some think 
the herds are increasingo In fall, 500 9 000... 
700 9 000 passed south through Big Deltao May 
26~ 1,019 near Li ttle Gerstle Rivero August 
2 - October 30~ 1,000 near head of White Rivero 

Gasser, viva 
voce a 

Brooks, viva 
voceo 

Miller, viva 
voce a 

Oo Murie, 19.35o 

Oo Murie 9 19.35o 

Linder, 1954o 

Gasser, viva 
voceo 

Oo Murie, 19.35o 

Alaska Game 
Commission, 
19.32ao 

Palmer, 1940o 

Palmer9 1940o 

Alaska Game 
Commission 9 
1928o 
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TABLE 2 (Continued) 

Observation 	 Source 

August 20 - September 1: 50 near Little Gerstle 
Rivero September 14-2'7: 1,500 near Medicine 
Lake o October 2'7: 2, 500 on west side of Delta 
Rivero 

1928 	 May 1: 200 n·ear Big Deltao 

Many caribou along Steese Highway in fall of 
1928; remained that winter in Fairbanks areao 

No mterial change in caribou numberso August 
19 - October :3: 49 000 in Big Delta areao 

1929 	 Abundant on Eagle Summit in springe 

Large 	summer crossing of Birch Creek; consisted 
mostly of cows 9 of which not 1/:3 had calveso 
Fall run across Steese did not reach former 
peakso Scarcest in 4 or 5 years at Circle Bot 
Springs o September 14 - October 15: 1011 000 
crossed Yukon River 20-miles north of Circleo 

Annual migrationa shifting in the past few 
yearso August 22 - October 8: :3 9000 seen along 
Richardson Highwayo 

19:30 	 Caribou seen throughout the Fort Yukon dis­
tricta Belief exists that caribou are de­
creasingo 

Weak, diseased animals killed in Circle dis­
tricta September :30 - October 14: :3,000 seen 
near Centrale August 24 - October 7: 2,000 
near Little Gerstle Rivero 

Caribou abundant each fall at Eagle until 
about 19:30o 

19:31 	 Caribou plentiful at headwaters of the Susitna 
River and to southeast of Paxson; many seen 
near Mto Sanford and Chistochena this spring; 
have been seen as far south as Copper Centero 
No huge migrations since 1924-25; caribou ba.ve 
either changed routes or are decreasingo 

September 25-29: 2 11 000 seen along Steese High­
vayo August 14 - September 2:3: 1 11 150 near Hta 
Hayes a 

Alaska Game 
Comm1ssion 11 

192CJao 

Alaska Game 
Commission 11 

1929bo 

Miller, viva 
voce a 

Alaska Game 
Com.ission11 

19:30ao 

Alaska .Game 
Commission, 
19:30bo 

Alaska Game 
Commission 11 

19:3lao 

Alaska Game 
Commission 
19:3lbo 

Beiderman, viva 
voce a 

Alaska Game 
Commission, 
19:32ao 

Alaska Game 
Commission, 
19:32bo 
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TABLE 2 (Continued) 

Observation 	 Source 

1931 	 Migration from Tanana Valley to south slope of 
the Alaska Range stopped about 193L 

1932 	 December 16: many caribou along lower Birch 
Creeko 

1933 	 Many caribou in the Nenana area during tallo 

Abundant along Steese Highway in tallo 

August 21-31: 147 near Healy River. September 
26-30: 300 along Steese Highway. 

1934 May 21-31: 20 along Healy River. 

Abundant on Cleary Summit in spring. Increased 
runs in the Eagle and Circle districts; cows 
and calves particularly abundanto General de­
cline in numbers o 

May 1: many crossing Steese at Cleary Summito 
July?5: large northwest movement or cows and 
calves on Twelvemile Summit. 

Late tall run in Circle area; wintered in the 
Circle, Black River, Eagle sections. Decline 
in paat 5 years; more noticeable each year; 
tall runs much reduced in Chisana areao 

Third consecutive year that migration across 
Richardson High'WB.y bas tailed to occuro August 
20-27: 50 seen near Big Deltao August 24 ­
September 10: 500 near Goodpaster River. Sep­
tember 27 - October 7: 2,000 near Big Deltao 

Good fall and spring run on Eagle Summit in 
1934; caribou crossed Steese Highway twice 
each year, 1905-1934, sometimes only once; 
last large crossing in 1934. 

1935 	 Many caribou in Nenana area in Octobero 

Thousands ot caribou near Eagle in June, 1935; 
left during first part or July. Herds now 
cross Yukon River above Eagle and Fortymile 
instead of above Circle as formerly. 

Caribou decreasing in numbers throughout 
Alaska. August 18 - October 10: any number 
seen along Steese Highway. 

Scott, et Al·, 
1950. 

White, 1932. 

Linder, 1954. 

White, 1933. 

Alaska Game 
Commission, 
1934bo 

Alaska Game 
Commission, 
1934ao 

White, 1934. 

Alaska Game 
Commission, 
1935a. 

Alaska Game 
Commission, 
1935b. 

Miller, viva 
voce. 

Linder, 1954. 

Alaska Game 
Commission, 
1936a. 

Alaska Game 
Commission, 
1936b. 
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TABLE 	 2 (Continued-) 

Year 	 Observation 

19.35 	 September 1: caribou moving southeast across 
Birch Creeko 

Last time large numbers of caribou were seen 
near Eagle was in mid-19.30 1so 

"At the headwaters of the Chena River, north­
east or Fairbanks, a northwestward movement is 
noticeable, generally late in JulyooooVarious 
crossings of the Yukon are well known, the 
chief of which are in the vioinity or Wood­
chopper Creek and Nation Riverp Others are 
near Eagle and Fortymilep as well as at points 
above DawsonooooThe main migration passes with­
in a few miles of Eagle, and goes thence on 
into Yukon Territory, across the Sixtymile 
River» parallel with the Yukon R:1ver and prin­
cipally on the south sideooooAbove Dawson many 
local crossings, where caribou hapit'Wllly· swim 
the Yukon, are knownooooOccasionallY a few 
animals cross the Tanana River southeast of 
Fairbanks, traveling more and more southward 
until at the Delta River a considerable number 
may cross the lowlands or Tanana Valley into : . 
the Alaska Rangeo Others cross the valley near 
the mouth of the Healy River and other points 
up the Tanana, over to the slopes of the Alaska 
Rangeo Having arrived at this mountain chain, 
a great many move eastward along its north 
slopes in a direction parallel with the rangei 
but others cross the mountains by" way of the 
Delta River, by" Mentasta Pass, or by less­
traveled routes over the rangeoooait was re­
ported that many caribou had wintered in the 
hills near the mouth of the White River,· in the 
lluane Lake region» and elsewhere southeast of 
Dawson a 0 aIt is known that caribou winter to0 

some extent on Ladue Creek, along the upper 
White River, in the Chisana River region, and 
in Fortymile Rivera o o oLimited numbers spend 
the winter on upper Goodpaster River and in 
other parts of the Yukon-Tanana highlando o o o 
The writer has found caribou on the upper 
waters of the Cbatanika River in Februaryo o o a" 

19.36 	 Spectacular migrations not seen for years; 
drastic decline in numbersa August 15 ­
September 18s .3,000 seen in Circle Hot Springs 
areao August 21-24: nume:rous along the Steese 
Highvaya 

Source 

White, 19.35a 

Residents of 
Eagle, viva voce o 

Oo Murie, 19.35a 

Alaska Game 
Commission» 
19.37a 

http:mid-19.30


TABLE 2 (Continued) 

Observation 

1936 	 October 31: man7 caribou crossing Shaw Cr~eka 

9pOOO-lO,OOO caribou at Harrison Creeka 

1937 	 Large numbers ot caribou were last seen near 
Dawson about 1937; they came each fall before 
that timea 

Jul7 4: 8p000 on Eagle Summito September 17: 
small 	number along Steese Highwa7a 

1938 	 Caribou abundan~ in Fortymile region during the 
wintero 

Not seen in usual n'Wilbers along Steese Highwa.7 
since 1928; gradual decrease in numberso Cari­
bou abundant along Steese all tallo September 
22: large herd crossed the Yukon near Wood­
chopper, going south; light crossings in 1936 
and 1937; huge crossing 4 or 5 years agoo Big 
herd moved north past Circle in late October 
and south again in late November, caribou 
definitel7 decliningo 

Spring: many carlbou headed north a bout 100 
miles 	northwest ot Whitehorsea 

1939 	 Good run through Salcha River-Lake Harding­
Goodpaster River section during fallo 

Man7 caribou in vicinit7 of Indian River, 50­
100 miles south of Dawson, during wintero 

1940 	 No fall migration across Steese Highwa7; only 
stragglers seen between Fairbanks, Circle, and 
Big Deltao 

August 21: northwest movement of cows and 
calves across Steese HighwaTa 

1941 	 Fall migration across Steese a scattering in­
tiltration of animals beginning in early August 
and continuing through Septembero In fall, 
usuall7 in September, animals pass in migration 
through the Fairbanks-Livengood-Circle section 
in an easterl7 direction toward the head ot 
Yukon River into Oanadao Caribou formerly 
wintered on the flats in vicinit7 ot Medicine 

Source 

White, 1936o 

Miller, viva 
VoCe a 

Residents of 
Dawson, viva 
VOCeo 

White, 1937o 

Robins on, viva 
VOCeo 

Alaska Game 
Commission, 
1938; 	1939o 

Cole, 	viva voceo 

Palmer, 1940 o 

Cole, 	viva voceo 

Palmer, 1940o 

Rhode, 1940o 

Palmer, 194lo 
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TABLE 2 (Continued) 

Obseryation 

Lake and Circle HOt Springso 

1942 Good fall run across the Steese Highwa;ro 

Caribou in the Fortymile region near the border 
in the winters of. 1940-41, 1941-42, and ~942-
43o . 

1943 Small migration across the Steese in fallo 

· Indication that caribou are moving into arctic 
ranges in northwest drift from the Interioro 

Migrations are at an all-time lowo 

1944 Abundant near Dawson in late fallo 

.A rev bulls remained on Beaver Creek in winter 
or 1944-45 0 

1945 No fall migration across Steese Highwa;ro 

1946 late fall run across Steeseo 

Caribou in the Fortymile region during wintero 

1947 Good fall run across Steese 

May: ron or cows and young animals moved east 
across Beaver Creek to calving groundso 

1948 	 Fall migration across Steese Highway during the 
end of Septembero 

large n1Dilber moved southward across Yukon River 
nea r Woodchopper, during fallo 

Many caribou ill Fortymile region during wintero 

Source 

Scott, !! !l!o , 
1950o 

MeCombe, viva 
ToCeo 

Scott, et Mo, 
1950o 

Alaska Game 
Commission, 
1943o 

Alaska Game 
Commission, 
1944o 

Milan, viva 
voceo 

Bucholtz, viva 
voceo 

Saott, at l!o, 
1950o 

Scott, .U &lo, 
1950o 

McCombe, viva 
voce. 

Alaska Game 
Commission, 
1948o 

Bucholtz, viva 

VOC8o 


Scott, n Mo' 

1950o 


Glaser, viva 
voceo 

Barr, 	viva voceo 
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TABLE 2 (Continued) 

Ob&emtion 

1949 	 Numerous in the Fortymile during the winters ot 
1948-49 and 1949-50o 

Jul;r 22: "Caribou were crossing at Eagle Summit 
last week in large numbers. a 

No fall run across the Steeseo 

1950 	 Crossed Steese in June and Jul;r; good calf 
crop; crossed again in tall; present in the 
Fortymile region in December. 

Fall movement westward across Beaver Creek. 

June 30~ "17,000 caribou are estimated to haTe 
crossed the Steese Highway the last 10 days ••• 
moving westward with a large per cent calves 

It 
0 0 0 0 

"Hundreds• ot caribou in the Sixtymile country 
in December. 

1951 	 Caribou wintered on Nome Creek, 1951-52. 

Present along Steese Highwa;r in June and Jul,-; 
good calt crop. Fairly large tall run. 

1952 	 Caribou in Canada during early spring; began 
moving into Alaska again in mid-April; crossed 
the Steese Highway in June and J~, but there 
was no tall crossing; reached Fortymile region 
in October. 

October 7s 800 caribou seen on Jack Wade flats. 

Caribou vintered on SixtYJQile and ladue Rivers 
and on Dennison Fork. Cows usually migrate 
tirst. 

Caribou begin to move out ot Fortymile region, 
and head up the Middle Fork ot the Fortymile 
River, as soon as the weather warms up in the 
spring. 

General spring movement out ot Fortymile region 
at breakup to the headwaters or the Goodpastm-

Sgprce 

Wilke;r, viva 
voce. 

Jessen's Weekl;r, 
Jul;r 22, 1949. 

Scott, !! ll•, 
1950 

Wooltord, 1950. 

Bucholtz, viva 
voce. 

Jessen's Weekly, 
June 30, 1950. 

Dawson Weekly 
News, 	 December 
14, 1950. 

Cox, viva voce. 

Wooltord, 1951. 

Wooltord, 1952. 

Robinson, viva 
VOC&o 

Gerhart, vift 
voce. 

Robinson, viva 
voce. 

A. Purdy, viva 
voce. 
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TABLE 2 (Continued) 

Observation 	 Source 

River; they calve each year on the upper Middle 
Fork of the Fortymile River; cows and young 
animals move firsto 

1953 	 March 29: 2.~~000 near Dawson moving slowly westo 

April 30: herd strung out from Steese to Taylor 
Highways moving northwest; mostly cows and 
young animalso Return movement southeast in 
Juneo Caribou then broke into small groups and 
summered at headwaters of Charley and Good­
paster Riverso August 1 - September 14: 
animals present in Fortymile region; mostly 
bulls moving northwesto October 10 - November 
30g caribou moving southeast across Taylor 
Highwayo 

November: many near Dawson and in Sixtymile 
are.a; followed the Yukon River southwardo 

Caribou used to winter commonly on the flats 
near Circle and Circle Hot Springso 

1954 	 About April 1 caribou began moving northwest 
through the Fortymile region o 

May 1: cows and young animals already were 
crossing Steese Highway; northwest movement 
continued throughout Maya June 8-13:: 27 .~~ 000 
animals, mostly cows and_young animals.~~ crossed 
Steese heading southeasta July 12-20: cartbou 
moving southeast across Taylor Highway o August 
15 - September 9: caribou moving northwest 
across Taylor Highway; adult bulls common a 

September 3 g animals beginning to appear along 
Steeseo September 20-25: caribou turning about 
and returning to the southeasto October 11-20: 
caribou crossing Taylor Highway headed south­
easto 

October 17: many caribou in Sixtymile areao 

Many caribou near Dawson in early November; 
some on Bonanza Creeko 

November 11-14: caribou crossed Taylor in large 
numbers headed northwest; mostly cows and young 
animals o December 7: main herd nearing Steese; 

Glaser, viva 
voceo 

Personal 
observationo 

Milan_, viva 
voceo 

Jewell, viva 
voceo 

McCombe, viva 
VOC8o 

Personal 
observationa 

McCombe, viva 
voce a 

Milan.~~ viva 

voceo 


Personal 
Observationo 
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TABLE 2 (Continued) 

Observation 	 Source 

advance group across Birch Creeko 
December: large number of adult bulls present 
near Taylor in vicinity of Mto Fairplay; they 
seemed to be moving slowly northvesto Many 
caribou, mostly cows and young animals, spent 
the winter of 1954-55 in the upper Birch Creek 
region a 

1955 	 February 26: caribou no longer present along 
the Taylora 

March 24~ large numbers present in area bounded 
by the heads of Chena and Salcha Rivers, the 
Charley and Yukon Rivers, and Birch Creeka No 
directional movement noticedo 

May 15-20g large portion of herd moved north­
ward from wintering area; about 109 000 crossed 
Steese and calved at head of Preacher Creeko 
Most of the herd remained to south of highway o 
June 8-20: herd north of Steese crossed the 
highway headed southo July - September: most 
of herd remained in area at heads of Salcha, 
Charley, Goodpaster, and Fortymile Riverso 
Stragglers along both Taylor and Steese High­
wa.yso October 14-31~ most of herd crossed 
Taylor between mileposts 6 and 112 headed 
southeast into Canadao December~ herd settled 
in Fortymile and Sixtymile regions for the 
wintero 

Blank, viva 
voceo 

Scott, 1955o 

Personal 
observation a 
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POPULATION 

The erratib, continual movement of caribou; their extensive, 

irregular distribution; and the difficulties of sex and age identifi­

cation provide definite obstacles to the securement of population datao 

Accurate total-population counts hinge upon the occasional convergence 

of the animals into large herds or into areas where aerial transects 

can be usedo Reproduction figures require the tallying of many animals 

on a cow:calfgyearling hasiso Mortality information stems mainly from 

direct observations and periodic censuseso Valid herd-composition data 

depend on counts made during the infrequent periods when the sex and 

age groups are togethero To secure these statistics requires both a 

constant vigilance in order to locate current caribou concentrations, 

and a constant preparedness in order to reach the concentrations 

swiftlyo 

Sizeo 

A knowledge of the size of a caribou herd provides the basic 

information needed for regulating its harvesto Total-population esti­

mates depend almost entirely upon censuses involving direct counts, 

which can be made from either the ground or the air, depending upon the 

circumstances a 

The singular habits of caribou make indirect censusing methods 

impracticalo Tracks, an excellent index to the populations of some 

animalsp indicate merely the direction and magnitude of caribou move­

manteo The tendency to travel in files usually prevents an accurate 

estimate of the number of animals using a routeo The hodgepodge of 

tracks in beaten-down trails, as illustrated in Figures 14 and 15, can 
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Figure 14. Caribou trail ro·nned during spring migration. 
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Figure 15. "!"-ribou ~.rail formed duri~g fall ''lig r3.tion. 
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elici t estimates or 50, lOOi 500, or more, depending upon the observero 

Caribou scattered over a wide area also can elicit a variety of 

estimatesa An excellent example exists in the Nelchina count of 

February 1 to 3, 1955 (Watson and Scott, 1956)a A large portion of the 

Nelchina herd stretched over a sparsely wooded plateau of some 5»000 

square miles south or Paxson Lakeo Thirteen members of the Ua Sa Fish 

and Wildlife Service and five airplanes were used for the counta The 

area was divided into transect lines one mile apart; each line was tra­

versed by a plane with two observers, each tallying the caribou within 

a quarter-mile strip on either side of the planeo This 50 per cent 

coverage resulted in a tally of over 18,000 animals, indicating an 

actual total of about 36,000a Yet, everyone believed he had missed 

counting many otherso Before the results or the transects were known, 

individual estimates for total numbers ranged from 6,000 to 20,000a 

This variabUity illustrates the difficulty of estimating caribou 

numbers by sight alone, without the use of a systematic censusing 

method a 

The transect technique described above provides one of the most 

accurate censusing methods available for caribou» but req~res a flat, 

fairly open terraino The most common method used to date has been the 

aerial reconnaissance, which provides but a general idea of caribou 

abundanceo Large numbers of animals often are missed entirely; compact 

herds or several thousands are difficult to estimate accurately without 

the use of photographs, and again the animals must be in open countr:y o 

Complete ground tallies have proved feasible when an occasional migra­

tion moved along a narrow route past a good vantage pointo All these 

methods, however, result in a minimum figure, for it is practically 
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:unpossible to determine the number of animals occurring in the parts of 

the range not observedo 

~a--Speculation as to the size of the Steese-Fortymile herd 

has interested many types of peopleJ yet few ever have attempted to 

census the large herds seeno Conversations with long-time Alaskans and 

a perusal of the literature indicate that the hills once s~rmed with 

caribou, that the herds reqUired weeks to pass, and that they numbered 

~housands or millionso Although such statements suggest a large pop~ 

lation, they provide no basis for an accurate evaluationa As a result, 

most early estimates of total population persist merely as speculations. 

One estimate stands out as being reasonably soundo In the fall 

of 1920, Olaus Jo Murie observed a large migration at the head of the 

Chana Rivera Using data obtained from direct observations and from 

reports of other observers, he arrived at a figure of 568v000 for the 

size of the Steese-Fortymile herd (Oo Murie, 1935)o He states further, 

Nin light of subsequent experience this figure seems conservative and 

it is safe to say that the herd numbered well over half a million 9 

possibly much nearer a milliona" (Ibidg6)a The faet that the herd 

required 20 days to pass one point tends to substantiate this estimate, 

as does also the reputation of Dr. Muriea 

A large migration through Big Delta in the fall of 1927 lends 

further support to Murieis estimateo An enforcement agent estimated 

that 5009 000 to 700 9 000 animals moved south~rd past one point in t'WO 

to three weeks (Alaska Game Commission , 1928) . No basis for this 

estimate was indicatedo 

During the 1920 1s the herd apparently ~s increasingo Caribou 

began to move through the Nenana (Linder 9 1954) and the Rampart 
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(Gasser, viva voce) areas, where formerly the animals had not occurredo 

In the fall of 1924 a large number reached Whitehorse for the first 

time in 20 to 30 years ( 0 o Murie, 1935) o Huge migrations were observed 

in 1920, 1921, 1925, and 1927 {see Table 2)o A report in 1928 states 

that the herd was increasing (Alaska Game Commission, 1928) o 

Later reports began to indicate a declineo In 1929 residents 

or the Circle region reported the smallest run in several years through 

that district (Alaska Game Commission, 1930a) o Another report stated 

that the migration routes seemed to be shifting in the past few years 

{Alaska Game Commission, 1930b)o In 1931 the belief existed that the 

caribou were decreasing in nlmlbers (Alaska Game Commission, 193la) o 

Migrations from the Tanana Valley to the south slope of the Alaska 

Range stopped about 1931 (Scott, et A!o, 1950)o Another report said 

that the caribou had either changed their migration routes or were de­

creasing {Alaska Game Commission, 1932a) o The last "big" migration 

across the Steese Highway occurred iD 1934 {Miller, viva voce) o Con­

versations with Eagle residents revealed that few caribou ha'V'e been 

seen there since the mid-1930"so The migrations through Nenana stopped 

about this time, also {Linder, 1954) o A report in 1936 disclosed that 

oaribou were decreasing throughout Alaska {Alaska Game Commission, 

1936b) o Another sta~d that spectacular migrations had not been seen 

for years, and that there had been a drastic decline in numbers {Alaska 

Game Commission, 1937) o large numbers were la.st seen in the Dawson 

area about 1937 according to local residentso The last known large 

crossing of the Yukon River was observed near the mouth of the Charley 

River in 1938; and along the Steese Highway cariboll had not been seen 

in "usual" numbers since 1928 (Alaska Game Commission, 1938; 1939) o 
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Observations through the 1940 1s continued to lament the decline of 

~aribouo A report in 194.:3 stated the belief that caribou were moving 

into the arctic ranges in a northwest drift from the Interior (Alaska 

Game Commission, 1943)o Another said that migrations were at an all­

time low (Alaska Game Commission, 1944) o 

Through the 1920 us, ~hen, the population remained higho The 

herd numbered perhaps half a million or more, and appa~ntly reached a 

peak in the latter portion of that decadeo The decline in numbers 

aeemed to begin after 1928 and to reach its maximum rate in the mid­

1930 ~ ~o The population low probably occurred sometime in the early 

1940 1 So 

Information regarding the present size and reproduction of the 

herd indicates that the population low possibly was between 109 000 and 

209 000 animals, depending upon the rate of increase since then and 

assuming that emigration and immigration were at a minimumo Table 3 

shows the possible total populations, 1944 to 1956, based on 10» 15p 

and 20 per cent yearly increases in reference to the 1953 population 

estimate (see Table 4) o The herd as present rate of increase seems to 

be at least 10 per cent, judging from recent calf crops (see Table 7)o 

Data on the growth or reindeer populations reveal average yearly in­

creases of 15 to 27 per cent (Hadwen, 1922; Scheffer, 1951; Hanson 9 

1952)o 

A population low of 10,000 to 209000 animals means that the 

herd decreased by over 500p000 animals in a period of 15 yearso This 

drop represents an average loss of at least 35p000 each year plus a 

number corresponding to the annual increment from reproductiono Al­

though the exact reason for such a swift decline remains unknow 9 a 

plausible explanation does existo 
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TABLE .3o POSSIBLE TOTAL POPULATIONS OF THE STEESE=FOR'l'IMILE HERD IN 
SPRING, 1944 to 1956, BASED ON 10, 15, AND 20 PER CENT YEARLY 
INCREASES IN REFERENCE TO THE MINIMUM POPULATION ESTIMATE OF APRIL, 
195.3o 

Year;!z Increase 
Year 10 Per Cent 15 Per Cent· 20 Per Cent 

1944 17,000 11,JOO 7g700 

1945 18g700 1.3g000 9g.300 

1946 20,500 15,000 llp100 

1947 22,600 17g200 1.3,400 

1948 24,800 19p800 16,000 

1949 27g.300 22g800 19g.300 

1950 .3011100 26g200 2.3p100 

1951 .3.3,100 30,200 27,800 

1952 .36,400 .34,800 33 9 JOO 

195.3 40,000 40,000 40,000 

1954 44g000 46,000 48,000 

1955 48,400 52g900 57,600 

1956 5.3g200 60g800 69p100 
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The sparse data available indicate that the maximum carrying 

~apacity of the range might have been reached in the mid-1920 8 so At 

that time a herd of more than 500i000 inhabited a range of about 85,000 

square miles (see RANGE)--a minimum density of one animal to 100 acreso 

Some or that land, or course, could not supply food; fires were de­

stroying vegetation continually; and the herd was increasingo In 1930 

a report disclosed that several weak, diseased caribou had been killed 

in the Circle district that fall (Alaska Game Commission, 193lb)o This 

occurrence might indicate that over-population was beginning to affect 

the health of the herdo Yet no record exists or any extensive die-orr, 

and such a catastrophe could hardly take place unnoticedo 

Excessive hunting cannot account entirely for the decreaseo In 

1935 an enforcement agent at Fort Yukon stated that at least 10~000 

caribou were killed each year in his district, which e~nded to south 

of Chicken 9 and that each trapper killed 30 to 60 animals a year for 

dog feed (Alaska Game Commission, 1934a; 1935a)o Yet a herd of 500,000 

should easily withstand an annual harvest of more than 50p000 animalso 

Once the population had been reduced, however 9 hunting could have be­

come a serious factor provided the kill. continued as large as impliedo 

ln average loss of 35 9 000 animals a year can hardly be attri­

buted to a die-orr or to huntingo T'he largest number problbly moved 

to other regionso Either range deterioration or over-crowding9 or 

both9 might be influential factors for such an emigrationo The effect 

of either on caribou movements remains obscure 9 however, for as yet no 

one has studied caribou behavior intensivelyo 

Kelsall (1955) describes what he terms a "population shift" as 

occurring in one area of northwestern Canadao There the wintering 
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caribou population dwindled from over 200p000 animals in 1949 to less 

than 40 9000 in 1954, a phenomenon accountable only by the caribou 

moving to new areaso He states, "The mingling of major caribou herds 

on certain boundary areas has been observed frequentlyo o o" with, in one 

case, "o o a animals f'rom one herd moving off' winter ranges in an entirely 

new direction with animals from a second herdo" Such behavior likely 

caused the great decline in the size of the Steese-Fortymile herdo A 

population shift easily could escape human detection in the vast» 

thinly-populated regions involved-even today with the great number of' 

airplanes in the areao 

The animals could have used a number of' routes in leaving the 

Steese-Fortymile range. Adjacent herds existed on nearly ever.y side9 

permitting free interchange of animalso Some observations show that 

caribou frequently moved northwest and southeast across the Yukon River 

near Stevens Village (Gasser9 viva voce) o Others reveal ths:t bands 

often reached the Fort Yukon area, and perhaps extended farther (Alaska 

Game Commission reports; see ~ble 2)o At times these caribou mingled 

with the herds in the Ogilvie Mountains and at the head of the Peel 

River (Sheldon 9 19ll)o Olaus Murie (1935g69) indicates there were 

"oaorather definite points of contact between the caribou of the Yukon­

Tanana herd and those of British Columbia o o on and that large numbers 

of'ten moved south across the Alaska Rangeo The present Nelchina herd 

may have resulted from remnants of the Interior herd (Scott, !11lo, 

1950) a The herd ranging in the Mt. McKinley area was easily accessible 

via the Alaska Bangeo A northwest drift of caribou from the Interior 

to the arctic was thought to have taken place during the late 1930 9s 

and early 1940's (Alaska Game Commission, 1943)a Figure 1 shows the 
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locations of the present herds 9 some of which may have been formed or 

supplemented by emigrants from the Steese-Fortymile herdo 

Presento--Reports through the early and middle 1940°s all 

indicate a low populationo In the latter years of that decade various 

observations point to a gradual increase in numberso A conversation 

with a miner of the Fortymile area (Wilkey, viva voce) discloses that 

the animals were numerous there during the winters of 1948-49 and 1949­

50o Barr (viva voce) also remarked on the abundance or caribou at 

those timeso In mid-July of 1949 large numbers crossed the Steese 

Highway (Jessen ' s WeeklY, 1949)o In the latter part or June, 19509 

Frank Glaser (viva voce) of the Uo So Fish and Wildlife Service esti­

mated that at least 209 000 caribou crossed the Steese High~y headed 

southeasto Woolford (1950, 1951) reports that during both 1950 and 

1951 large numbers crossed the Steese in summer and f'allp and that 

there were good calf' cropso During Junep 1952, many caribou moved 

across the Steese at Eagle Summit; at least 5p000 animals were counted 

and again the number of calves ~s high (Alaska Cooperative Wildlife 

Research Unit, 1952)o Caribou were numerous in the Fortymile region 

during the winter of 1952-53 (Gerhart, viva voce) o 

The total population during this period remained unknowo The 

consensus seemed to be that the herd contained not over 109 000 animalsa 

As late as 1950 its size ~s estimated at 6,500 (Scott 9 ~ alop 1950)o 

Frank Glaser alone maintained that the herd numbered over 209 000 

animalso No concerted effort bad been made to census these caribou 

since Olaus Murie gs attempt in 1920o 

On April 30, 1953, an aerial flight revealed the herd (mostly 

cows and young animals) to be strung out along a line 10 to 20 miles 



in width and stretching between the Steese and Taylor Highwayso . The 

animals were moving northwest and keeping mostly to the timbered areaso 

The wide dispersal of the caribou and the concealing effect of the 

timber prevented any accurate estimate f r om the airo 

Ground contact was made with the herd during May along and to 

the north of the Steese Highway o Calf» yearling, and se:x-ratio counts 

were obtained at this timeo From June 10 to 15 they streamed southeast 

across the Steese in large groups» crossing along three miles of road 

above timberlineo A crew of five from the Uo S. Fish and Wildlife 

Service and the Alaska Cooperative Wildlife Research Unit worked day 

and night obtaining a total counto That count, in combination with 

the composition counts made earlier» provided the basis for making a 

minimun estimate of' the total-herd size at that timeo 

Counts including calves totaled 19»900 animals, and those 

excluding calves» 10»500-a total of 30,400o The nlDilber of calves 

excluded from the latter counts was computed to be 6,200, based ·upon 

calf-counts taken on 9 11 923 animals, 3»694, or 37o2 per cent, of which 

were calveso The total number of' animals crossing the highway then 

reached 36»600o Composition counts indicated this portion of the herd 

to contain 18»66o adult cows, but only' 1»440 adult bullso Assuming a 

l1l sex ratio (see Composition), the 17»220 missing bulls would bring 

the total population figure to 53,820 as of June 1611 1953o This figure 

represents a minimum one» for undoubtedly some cows 11 as well as calves 

and yearlings, were missing from the tally alsoo 

To be most useful the total populatio~ figure ~hould apply' to 

the herd just previous to calving11 for by then annual calf mortal!ty 

is evidento Thus, the elimination of 13,6o0 calves (37o2 per cent of 



j6t600) from the above total figure leaves a minimum population before 

~alving of about 40j000 animalsa Table 4 illustrates the procedure 

used to compute the herd size and compositiono These data provide the 

most complete herd statistics known to dateo 

Reproductiono 

The most important data needed to assess the growth of a caribou 

herd concern the annual production and survival of calveso Calf pro­

duction itself9 of course 9 depends basically upon the success of mating 

t he previous October and upon a normal development of the foetus to 

parturitiono The apparent stamina of new-born calves and the atten­

tiveness shown b.r cows toward their offspring are important factors 

aiding the survival of calves after birtho 

Breedingo--The inaccessibility of the herd during the mating 

season the past few years has limited the gathering of breeding datao 

Observations made b.r the author both immediately before and after the 

main period or the rut9 however 9 serve to illustrate caribou behavior 

during the breeding periodo 

The shedding of velvet provides the first indication of the 

approach or the ruto Many or the largest bulls!) problbly the most 

vigorous of those over five years old, begin shedding during the third 

week in August--their antlers being cleaned and hardened b.r the tirst 

week ot Septembero The less vigorous and the younger males lose their 

velvet later9 but all except the yearlings and some of the two-year 

olds have tare antlers by mid-September a The cows begin shedding 

vel·~ret during the second week of September9 but most do not have hard­

ened antlers until late September or early Octobera Calves of both 

sexes often carry velveted antlers through Novembero 
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T4BLE 4o COMPOSITION AND MINIMUM SIZE OF THE STEESE-FORI'IMILE HERD, 
COMPUTED BY UTILIZING POPULATION DATA OBTAINED DURING MAY AND JUNE 11 
1953o · 

Caribc u Crossin~ Steese Hi ,.hwa.v 

Classes 

Computed From 
Total Counts 

Includin~ Calves 

19,9oo& 

Computed From 
Total Counts 

Excludin~ Calves 

l0l15odl 

Computed 
Total 

30p400 

Calves 7j400b 6l1200b 1.3j600 

Yearlings 1,600° 1,.3ooc 2,900 

Adults 1011900 9,200 2011100 

Cows 
Bulls 

10,120 
78ai 

8j5~
66 

18,660 
lg440 

Adults and 
Yearling~ 

12,500 10,50o& 2.3,000 

Total 19,90()8. 16,700 36,600 

Total number caribou crossing Steese Highwa.y, June 10-15o o .36,6000 0 	 0 

Estimated number of bulls missing (assuming 1 g1 sex ratio_) o o 17112200 0 

Total population size, June 16, 195.3o o o o o o o o o 0 0 0 0 

Total population size, April, 195.3 (excluding calves) o o o o o o 40,220 

a/ 	Direct countso 

l?/ 	 37o2% of total;· bleed on counts of 9,92.3 animals, of which .3,694 
were calveso 

g/ 12o4% of adult-yearling total; bleed on counts of ll1.3.36 animals 
(excludUlg calves), of which 166 were yearlingso 

Y 2-.3 year bullsg 6o6% of adult total; bleed on counts of 228 adults, 
of which 15 were young bullso 

Bulls over 3 years; o3% of total animals; bleed on counts of 12,774 
animals, of w!P.ch .36 were older bulls o 

http:ll1.3.36
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Soon after losing their 7elvet the bulls begin their "fight­

ing"~ which might be described more accurately as merely shoving 

matcheaa On September 12~ 1953 9 tvo large bulls of a mixed band of 30 

animals were observed in such a matcho They placed their heads to­

gether and pushed each other about f1rmlyi but not violently~ for about 

10 minutes; after that the one which seemed to have been shoved the 

most lett the band and soon disappeared over a ridge a mile or so awayo 

In the meanwhile several pairs of younger bulls engaged in similar 

matchesp although none resulted in the banishment of the "loser"o 

Since that time the author has observed carefully during Sep­

tember a total of 12 bands, ranging in size from 20 to 50 animals o 

Each band contained what seemed to be a dominant bull--generally large 

and with massive antlerso The other males in the band retreated when 

approached by this oneo There were many shoving matches between the 

younger bullsp and even between cows 9 but the dominant male did not 

"fight" until approached by bulls from outside the banda All males 

within the band from two years old and up were observed to try to mount 

the cows 9 with no interference from himo · No herding of any kind was 

attempted by any of the dominant bulls 9 and animals moved in and out of 

the bands freely9 with the exception of incoming "challengers"a It is 

the author 0 s opinion that in the fall adult bulls simply join existing 

bands of cows and younger animals (rather than "rounding up" the cows) 9 

and that one bull becomes dominant in each group 9 probably after chas­

ing off all possible contenderso More observations are needed to 

verify this opinion 9 ho~~vero 

A bull was first observed to attempt the mounting of a cow on 


September 5, 1954o The male in this instance was large and had 
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hardened antlerso After that date the observed frequency of' attempted 

mountings increased steadilyo On September 27, 1954~ however, the 

latest observation before the main period of mating~ most cows were 

still not receptive to the bullso The next observations began on 

October 16 of both 1954 and 1955; by then attempted mountings seemed 

limited to the younger bulls and the cows again did not seem too 

receptiveo 

Most of the actual mating, then, occurs sometime between Sep­

tember 27 and October 16-a period or two weeks or soo Such a ·short 

mating season is verified in part by the occurrence in spring of' a 

correspondingly short period during which the vast majority of the 

calves are borno 

Potentially the production of calves should remain high pro­

vided that a 81lf'ficient number of bulls exist and that the sexes are 

together during the ruto The tendency for many of the adult bulls to 

lag behind during migrationa and for cows and bulls to be in widely 

separated areas at certain times of the year suggests that sometimes 

the bulls possibly are not present in sufficient numbers during the 

rut to serve the cows adequatelyo This idea is pure conjecture, how­

ever~ and no observations exist to support ito For the past six years, 

fall movements must have brought the sexes together for the rut, be­

cause calf' production has been high each yea.ro 

Two of nine cows examined in late November~ 195.3, contained no 

embr;yos; both were in the 7 to 9 year age-classo One of the remaining 

seven was a yearling9 showing that at least some cows are sexually 

mature at 16 to 17 monthso Field observations at the time of calving~ 

however9 revealed that relatively few cows classified as two-yea.r-olds 
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were accompanied by calveso Among reindeer9 females are known to breed 

at five months of age (Palmer~ 1927) a No similar occurrence among 

~aribou has been reoordedo 

Calvingo--During May and June of 1953, 19549 and 1955 the 

author was present on the calving grounds to observe caribou behavior 

before 9 during, and after parturitiono The principal calving area, 

outlined in Figure 16, is located some 15 to 25 miles north of the 

Steese Highway, and has been used fairly regularly b;y this herd during 

t he past 30 years or soo In 1955, however~ only about 109 000 animals 

calved there; most of the herd remained to the southo The following 

discussion 9 then, results mainly from observations made during the 

first two springso 

Calves begin to appear during the second week of May, follow­

ing a gestation period of some JJ weekso The first new-born calf was 

sighted on May 99 1953, and in 1954 and 1955 many new calves were 

present when the author arrived on the calving grounds in mid-Mayo 

Calving continues at least till mid-June, for on June 16, 1955 9 four 

t wo- to three-day-old calves were seeno Similar observations were 

recorded for the Mto McKinl ey herd by Adolph Murie (1944)P who reported 

aeeing the earliest calf on May 12 9 and a one- to two-day-old calf as 

late as June 22o Thus 9 the extremes of calving are the second week of 

May and the third week of Juneo The vast majority of calves, however9 

are born during the latter half of Mayo 

The forward portion of the apring m.1gration begins to arrive 

at the cal ving area shortly after May lo As parturition nears 9 the 

animals slow down and disperse, but a drifting movement continues 

northward 9 swinging to the south again after reaching the White 
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Figure 16o Main calving area used by Steese-Fortymile ca.ribouo 
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Mountains 9 or after calvingo The caribou frequent the ridges above 

t1mberline 9 espeeially those supporting extensive growths of grass and 

sedge, as illustrated in Figures 17 and 18, and remain in small bands~ 

Of 494 bands recorded May 8 to 23, 1953 to 1955, 94 per cent contained 

less than 50 animals, 82 per cent less than ~5, and 72 per cent less 

than 15, with the largest band numbering 172o Cows and yearlings 

dominate the spring migration; bulls composed only 7ol per cent in 

1953, laO in 19549 and Oo2 in 1955 of the total animals (excluding 

~alves and yearlings) nort h of the Steese High~Yo 

In 1954 the author reached the front of the spring movement on 

May 18 along Nome Creeko Counts obtained that day showed that 54o0 per 

cent of the cows bad calves (47 calves&87 cows)a The next dayvs tally, 

taken about 10 miles farther toward the rear of the movement, revealed 

that only 15o3 per cent of the cows had calves (43 calves g281 cows)o 

Counts taken May 26 to 27 or the few animals still moving northward 

across the Steese Highway showed that only 2a8 per cent of those coW8 

had calves (1 calfg36 cows)o These few data tend to indicate that cows 

nearest to parturition are most numerous toward the front of the spring 

migration a 

Most yearlings leave or are cast-off by their mothers sometime 

before parturitiona Many assemble in small bands on the calving 

grounds; some actually remain with their mothers until calving, and a 

few even later; and there is evidence that a number lag behind during 

the spring movementa Counts taken in 1954 on the calving grounds 

showed 21 yearlings to 100 cows (234:1 9 128)~ while those taken at the 

rear of the migration indicated 197 to 100 (718 36)a Similar counts in 

1955 revealed 16 yearlings to 100 cows (93 g59l) on the calving grounds 
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Figure 17. Caribou band on grassy ridge above timberline, .in May. 

Figure 18. Caribou moving through brush near timberline, in June. 
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against 47 to 100 (176:J7J) in groups farther southo Adolph Murie 

(1944&179) states "oaonot all yearlings are found with the cowao Many 

of' them join the old bulls or the young bulls and cowaa• Furthermore, . 

of' J7 yearlings sexed in Mayp 1954, only 10 were maleso Even with such 
r 

a small sample this disparity is statistically signif'icanto The impli­

eatioa is that the male year, lings tend to lag behind more than do the 

f'emaleso As yet the non-calving portion of the herd has never been 

obserYed tor composition datao 

Some pregnant cows remain vith the l::ands until the calves are 

born, after which they may leave or stay behind if' the l::and continues 

to moveo Some of' the small banda of' leas than 15 animals seem to 

consist wholly or cove which drop their calves about the same timeo 

Twenty-eight such groups were sighted during 1953 and 1954, each oow 

having a calf' of' less than five daTSo Unless disturbed, these cowe 

likely remain together throughout the calving periodo Many an expec­

tant mother, howewr, moves off' alone shortly betore parturition and 

remains by herself' until the new-born calt is strong enough to travelo 

Lone oowa, with and without calves, are a common sight during the 

calving season; 98 such animals were reoordedo 

Most or the calves are born on grassy plots amidst dwarf' birch 

and willow undarbruaha many others are dropped on the long_ grassy 

slopes frequented at that timeJ and some, on rooky ridges above timber­

line. Figures 19 and 20 illustrate the areas where many calves are 

bom. No cow was observed while giving birth, although one had the 

lees of' a calt extending partly out of' the vagina. This cow disappear­

ad from view ahort1y after being alarmed, and did not appear again. 

During the 1953 and 1954 calving seasons, 18 lone oowa with 
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Figure 19. Cow with new-born calf on grassy ridge-top. 

F~gure 20. Cow with young calf on grassy plot amidst brush. 
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calves less than one day old were observed closely; four of the calves 

were atill weto Five of these cows were eating the afterbirth; one 

was licking its calfo Each of the young calves was lying on a grassy 

area above timberlinep all but three amongst underbrush, with the 

mother lying beside it or feeding close b.Yo Four of the pairs were 

observed for periods of 30 to 45 minutes without disturbing them, 

during which time the calves remained down and the cows never wandered 

more than 10 yards awayo . Th~. cows acted nervously-first standing, 

then feeding, then lying down, next nosing the calf, then feeding 

again, and so on-and were extremely alert and 'WB.tchtulo At the first 

sight of the author each of the 18 cows ran excitedly to its calfo 

Each lowered its head to the calf and then ran off a short wayo 

Usually the calf struggled to its feet and began to followo It notp 

the cow returned and repeated the head-lowering and movement-away be­

havior again and again until the calf followed, and in two instances 

finally pushed the cal! to its feeto As the two moved awayp the cow 

would stop occasionally to wit for the calf to catch up; if it were 

moving too slowly 11 the cow would return and again lower its head to 

the calf, as if to urge it ono 

The cow and new-born calf, unless disturbed, remain at the 

birth site at least until the calf has dried» and probably spend most 

of the fir$t day in the near vicinitya During the first week of the 

calt 0s life, the mother cares for it most attentivelyo Cows with 

calves less than about four days old are the most alert animals in a 

band and usually run off at the first sight or smell of danger; the 

others usually remain for further conf'irma.tiona Most cows do not 

regroup nor join large or mobile bands until their calves are older 
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than two dayso In 1953 and 1954 only' two calves less th8.n two days old 

were noticed among bands numbering over 20, and none in the moving 

groups-calves or that age being easily identified by their stumbling 

gaito In 1955 11 however11 the presence of much snow caused the caribou 

to congregate at snow-free areaso 

At birth the calves are very weak, but while still wet can 

stumble quite a distanceo One such calt was seen to stagger after its 

mother for half a mile before they both disappeared from viev, the cow 

w.iting every so often for the little one to catch upo Figure 21 

illustrates the awkwardness of these young calveso During the first 

two days of life the calves remain rather rubber-legged, but c~ travel 

slowly for moderate distanceso As this age they do not yet recognize 

a human as an enemya Rather, such a calf actually seems to adopt the 

human as a proper guardian after its mother has lefto Their strength 

develops swiftly, for the cows constantly' lead them over extensive 

muskeg and steep, rocky slopes o By the third day they can outrun a 

human for moderate distances, but soon tireo Calves three to tour days 

old act more aloof and seem to sense humans as something f'oreigno 

After a week they can keep up fairly well with a caribou bmd moving 

swittlya By then, a calf still does not sense danger from the sig~t 

or a human, but apparently' does recognize his odor as something to run 

f'romo The one calf of' that age observed closely by the author ap­

proached cautiously, and ran orr only' after scenting his outstretched 

hando 

The ages indicated above for calves are p~ely the author 0s 

opiniono New-born calves have about f'our inches or umbilical cord re­

maining, and after three days this cord is entirely dry except for a 
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Figure 21. New-born caribou calf, one to two hours old. 

Figure 22. Ear-tagged caribou calf, two days old. 
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small area next to the bellya (This information was gained from the 

recapture or a tagged calfo) Ages after that are judged .from the rela­

tive body sizeil the elapsed time from the main calving period, the gait, 

and the calves v general bebavioro 

An attempt was made to tag the young calves, when convenient 

and not interfering with other observationso No special effort was 

made to catch calves unless they happened to run in the same direction 

the observers were travelinga The suc~ss or tagging hinged ·greatly' on 

the terrain, the age of the calf, and the stamina of the taggero 

. During the three years, 44 calves were ear-tagged, one of which is 

show in Figure 22 o 

The reaction or the cow to the prospect!ve tagger was similar 

in each instanceo As the observer approached to within 50 yards the 

cow began to snort frequently, and usually left its calf if' the observ­

er came closer» although two stayed next to their calves until he was 

about 10 yards distanto Arter leaving the calf, the cow circled 

nervously about 40 to 60 yards away, snorting often, and sometimes 

running up to vithin 20 yardso Gradually, the cow moved farther and 

farther ava.y, and often passed from sight within 15 minuteso In only' 

8 of 26 such observations by the author did the cows remain in sight 

longer than thato After the author lett the calf» the cowil if in 

sight, still continued to circle-at a distance of over 100 yards and 

sometimes over half a mileo Occasionally' it approached the calf to 

within 50 yards, but then moved away againo Usually' this erratic move­

ment continued fpr at least 45 minutesa Six cows were observed def'­

initely to return to their calvee 0 or these' tvo returned within 30 

minutes, one vithin two hours, and three after two hour~ o The 
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returning cows accepted the tagged calves after identifying them b,y 

smell, and gave no visible reaction to the human odoro In addition9 

11 tagging sites were checked later and the calves were goneo One cow 

apparently did abandon its tagged calf, for the calf was found dead at 

the tagging site two days latero In another instance, a cow returned 

to a tagging site twice but tailed to find the call', which was lying 

down making no noiseo After several hours the calf joined a passing 

band--a cow without a calt seemingly accepting the lost oneo 

After the calves are three days or more old 11 the cows begin 

to regroup and to join other existing bandso By the time most or the 

calves are one to two weeks old the bands number 100 to 1,000 animalso 

By then the cows stampede with the rest ot the bandwhen frightened, 

often seemingly forgetting about their offspringo Frequently calves 

become mixed within or lett behind a stampeding band, and so become 

separated from their motherso Such separations also occur at times 

due to the calves' scampering and playing while the band is resting or 

feedingo It is a common sight to see young calves running swiftly back 

and forth through a resting group with the mothers trotting behind 

trying to keep track or themo 

Cows soon realize when their calves are missing, and immediate­

ly begin to search for themo A cow searching for her calf is easily 

identified by her distinctive movementso She reacts much like a person 

would after losing something: looking first one way, then another; 

trotting this way and that; seemingly greatly perturbedo At first the 

cow restricts her movements to the band itselt, but it the calf is not 

located she retraces the path or the bando She is persistent in her 

search and will continue for several hours, crisscrossing a wide area9 
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stopping ever,y so often to snorto Bavling calves cause the searching 

cows to investigate, and often excite cove in nearby . 'tends even · tho.ugh 

their own calves are beside themo Both the snorts of the co.v and the 

bivls of the calf' aid in bringing the two animals togethero 

Cows seem to have a fair idea of what their calves look likeo 

In searching they frequently pass some calves with hardly a glance, yet 

move directly to otherso One sighted its calf about 200 yards away 

with another cov and calf' and immediately ran to it; the calf had not 

made any audible soundo Another cow moved back and forth through a 

'tend of some 200 animals, smelling calvee and eveey so often running 

directly to certain ones .30 to 50 yards awayo She never did locate her 

calf during the hour the 'tend was under observationp and every- calf in 

the band seemed accounted .foro Possibly she had lost her calf some 

time ago and was still reacting to the "absent-calf" stimuluso Posi­

tive identification of calves seems to hinge directly upon scentp .for 

ever,y cow will smell a calf before accepting ito 

A searching cow smelling a strange calf simply leaves it and 

continues the searcho But it a strange calf should wander near a cow9 

the cow often strikes viciously at it with the head or f'orelegso It 

the cow still retains hard antlers, this action can result in a dead 

or wounded calf' (see Mortality) o 

Some cows ignore strange calvee and even allow them to f'ollowo 

At first glance one might think that the cow had twin calves, but in 

15 such instances observed the extra calf belonged to another cowo No 

evidence of twinning was observedo It is doubtful if' the extra calves 

are allowed to suckle, although a cow having lost its calf might adopt 

a stray oneo One observation showed. two cows vying f'or the possession 
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of a cal!o The three were in a band moving slowly across a ridgep and 

eaeh cov would try to exclude the other by moving between it and the 

calfo This behavior continued until the band passed from view 10 

minutes 1atera It vas never ascertained whether or not the calf 

actually belonged to one of thema 

The bands continue to grow in size after calving as more cows 

and calves and other bands join togethera By the first week or June 

during all three years, the animals had assembled in herds or 1,000 to 

2p000o In mid-June thay moved en masse southward acrose the Steese 

Highwaya 

During these crossings, close tallies were made to obtain 

total-count figures and final reproduction datao The post-calving 

cal!:cow ratios (after "infant• mortality) were 72o9 per cent in 195.3 

(see Table 4), 72o5 in 1954 (1»694:2 9.3.35), and 64o9 in 1955 (200gJ08)o 

The drop indicated by the last figure probably resulted fr~ the severe 

weather conditions existing that spring on the calving groundso Adolph 

Murie (1944) reports calfgcow ratios in the Mto McKinley herd of about 

50 per cent during June of 19.39, 1940» and 194lo The Steese-Fortymile 

herd seems to have a high production of calves, but the figures stated 

above apply strictly to the calving groupsa It is possible that some 

of the cows not bearing calves do not reach the calving groundp and 

hence do not enter the tallyo Composition counts from the non-calving 

groups are needed to gain complete knowledge of caribou reproductiono 

MortalitYo 

Annual mortality provides basic information for establishing 

the rate or increase for a herdo Initial calf-production itself re­

mains rather stablep barring unusual circumstances, such as malnutrition 
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or an abnormal sex ratio; mortallty9 however, varies from one year- to 

the next9 depending upon weather, disease 51 hunting, or the prevalence 

of predators a The various mortal!ty factors are classified here as 

indirect, such as certain behaviorisms and physical characteristics of 

the caribou that predispose the an~ls to certain losses; or as 

direct, such as predators and diseasea Complete knowledge of the total 

losses sustained each year is difficult to obtain, and present data are 

insufficiento Periodic censuses and direct observations provide the 

principal means or evaluating annual mortalltyo 

Indirect Factorso-Certain physical attributes or caribou in­

fluence survivalo Perhaps the most obvious are the senses of sight, 

hearing, and smella All three seem well-developed, but the last is by 

far the most important for detecting dangero Caribou often see or hear 

the approach of a predator, but do not run oft until they have caught 

~ts scent 11 and sometimes not even theno Wolves occasionally can 

approach quite close and pull down caribou by simply exerting a sudden 

burst of speed (Glaser, viva voce)o Whether feeding9 resting, or 

traveling caribou seldom seem alert, but a certain scent cal stampede 

an entire herd within a brief instanta This apparent reliance upon 

the one sense certainly limits their ability to avoid predatorso 

The main defense of caribou against a predator lies in their 

great running speed (see Dai1t MOvements)a After one month or age they 

can quickly outdistance moat ot the land predatorag although wolves 

actually can capture almost any caribou in a iong-distance chase 

(Glaser, viva voce)-especially the handicapped ones, such as pregnant 

cows 9 tat bulls 11 and calvesa 

Grs.nk Glaser (viva voce) recalls seeing an adult bull defY two 
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wolves with ita antlerso The incident occurred in September when the 

bull had newly polished antlerso It shook ita head threateningl.T at 

the wolves, which retreated and then departedo 

Eagles can reach aD7 caribou easilr, of' course, but their pre­

dation applJa moatlr to the young calveso Cows protect their offspring 

from these birds by' rearing up and striking out at them vith the tore­

lege, or by' sillplr standing over the calveso The writer has witnessed 

such behavior man;r times during the calving aeasono The calves are not 

defended from the larger predatorso 

Certain behaviorims of' caribou also contribute to mortallt;ro 

The great curiosity exhibited by caribou, especially ;yearlings and two­

year olda, is well-knowno This trait of'ten causes them to approach 

closelJ to strange objects again and again before f'inall.T becolling 

alamed and running otto It acta as a detrimental .factor b;r bringing 

the animals to within eas;r ritle range tor hunters and, perhaps, to 

within striking range for wolveso Figure 23 and 24 illustrate the 

curios!t;r displa;red b;r caribou upon the approach of' mano 

Another detrimental characteristic is the lack or alertness 

exhibited b;r moat caribouo Sometimes individuals sleep so soundlJ that 

a person can approach quite closeo The writer walked to within 10 feet 

or a dosing cov, which did not awake until the snap of the camera 

shuttero Glaser (viva voce) relates hov he once walked up to a sleeP­

inC cov and grabbed it by its antlerao Olaus Murie (1935) tells of' 

aia11ar incidenteo AD apparent •satet;r-in-numbera11 .feeling seems to 

exist, for individuala within large groups of lSI 000 or so anilla.la are 

much less alert than are those in smaller groupao Banfield (1954) 

reports being able to approach within 25 yards of large herdso Cows 

http:anilla.la
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Figure 23. Band of yearlings displaying curiosity trait -. 

Figure 24. Group of caribou reactfng to human's approach. 
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with young calves prove an exception, for they remain alert and usually 

run off a t the first sight ~ sound~ or smell of dangero Lone animals, 

also, generally remain watchfulo As a wholei the cows seem more alert 

t han the bulls a Bands which have been harassed stampede sometimes at 

the slightest i ncident; t he author saw one band stampede after being 

alarmed by the sudden flushing of a ptarmigan o The overall lack of 

alertness of caribou undoubtedly contributes to mortality losseso 

The apparent disregard of the animals for dangerous places in­

creases the possibility of death from accidentso Caribou sometimes are 

swept to their death over rapids or waterfalls while crossing a svif't 

stream (Banfield9 1954)o They unhesitatingly climb steep, rocky slopes 

and ledges, where a fall or an avalanche could disable themo Some 

break through thin ice on lakes and streams, and die {Banf'ieldi 1954)o 

The writer has frequently seen cows travel over rough terrain where 

strong young calves can follow only with difficulty, and the weak ones 11 

probably not at allo 

Certain physiological factors handicap the animals at certain 

periodso Most mature bulls build up thick layers of' fat before the 

rutting season in October; in September they run with difficulty and 

tire quickly9 making them vulverable to wolveso Pregnant cows are 

impeded in much the same manner during the springo Innate physical 

weaknesses prevent some calves from surviving the rigors of constant 

t ravelo 

Certain weather conditions serve to aid the action of the 

direct mortality factorso Deep snows make the caribou more vulnerable 

to wolf predationo Crusted snow might prevent the animals in certain 

r egions from obtaining enough foodo A fast break-up in the spring 
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could increase losses froG caribou attempting to cross the swollen 

·~ .·· 

streamso A late break-up or severe weather could cause a high mortal­

ity among young calveso 

Direct Factorso--The above factors set the stage for those 

causing direct mortalityo These can be classified as five t)'pes z 

disease, accidents, intraspecific strife, weather, and predationo 

Disease does not seem an important factor among the Steese-

Fortymile caribouo Of' the many animals observed in the field and ex­

a.mii:led at hunter checking stations during 195.3, 1954, and 1955, only 

three exhibited any sign of' diseaseo One, a cow observed in late May 

before the advent of' many flies,~~ bad an ear covered with large warts 

or boilso The other two animals, both balls,~~ were emmined at a 

checking station in late Octobero One, three or four years oldp bad 

a severe mange condition along the flanks, brisket, legs, and muzzlej 

its antlers were well-developed, but still in velveto The animal was 

thin and obviously in poor health,~~ although the hunters said it showd 

no signs of' weakness before they shot ito The other bull1,. a two-year­

old, bad a similar but less severe case of' mange; its antlers, however, 

were f'ree of' velvet and its physical condition compared closely with 

that of' other bulls being takeno Observations from the past reveal 
I 

that a f'ev diseased caribou were taken in the early 19.30°s (Alaska 

Game CoDI!Ilission, 19.3lb; Jewell, viva 'tl)ce), but such an occurrence has 

not been recorded sinceo 

Adolph Murie (1944) found that necrosis of' the jaws occurred 

commonly in the Mto McKinley herdo &nrield (1954) reported that 

malady and similar ones as being widespread among the barren-ground 

caribou of' northwestem Ca.nadao Watson (1954) found that 4o2 per cent 
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of the lower jaws collected from the Nelchina herd near Anchorage, 

Alaska, "ooohad indications of slight to advanced actinomrcosiso" 

About five per cent of the jaws collected from the Steese-Fortymile 

region showed evidence of necrosiso This form of infection, however, 

does not seem particularly detrimental, for all the infected animals 

from the last mentioned region appeared in excellent healtho As a 

whole, the Steese-Fortymile herd seems to be in good healtho 

Accidents undoubtedly take a toll of animals each yearo 

Banfield (1954) believes that the loss is quite high, but that drown­

ing at rapids and ~terfalls causes moat accidental deathso Adolph 

Murie (1944:175) implies a high loss, also, and states, "One encounters 

enough carcasses on the range to indicate that quite a number of cari­

bou die from natural causes other than wolt predationo~ The range of 

the Steese-Fortymile herd, however, has so few lakes, large or swift 

streams, and rugged mountains that deaths resulting from drowning and 

from falls must be at a minimumo During three years of field work tev 

carcasses were found other than hunters 1 kills, and on~ seven animals 

were noted to limpo Calves are the ones most likely to succumb to 

accidents, because of their unsteady gait while young and their general 

physical weaknesses as compared with older animalso A fev calves prob­

ably drown while crossing streams in the spring, 'When the water is high 

and often swifto In the writer9 s opinion, few adult caribou in this 

herd die from accidentso 

A certain amount of strife occurs among caribou, but not to the 

extent of causing a large mortalityo Most damaging conflict is avoided 

entirely by the existence of a "peck-order"o Dominant animals bear an 

authority which seems inviolate, and those lower on the scale stay a 
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respectable distance .f'rom t heir superiorso Occasional clashes occur 

between individuals 9 but are sel dom more than brief' shoving matcheso 

Even rutting bulls usually do not fight vigorously enough to injure 

one another seriouslyo Banfield (1954), however, states that some 

trappers in northwestern Canada have reported finding_bulls with antler 

punctureso 

The young calves, apparently the lowest on the peck-order 

scale, receive a good deal of' abuseo Those younger than about five 

days have the most difficult time, f'or they are still rather awkward 

and unsteady on their f'eeto During the sudden flight of' an alarmed 

band, often some are knocked to the groundo Trampling may kill a f'ew, 

but no examples were f'oundo Some adults react viciously toward any 

strange calf that wanders near; they strike at it with their forefeet 

or their heado Cows and yearlings still having hard antlers can kill 

or wound a calf'o lt>st pregnant cows retain their hard antlers until 

one to five days af'ter parturition; a f'ew drop them shortly bef'oreo 

Two of' eight dead calves found during May, 1954, bore antler punctures 

that probably caused deatho Calves older than a week seem agile enough 

to avoid physical contact with their elderso Death from intraspecific 

strife probably is limited to the young calves, and possibly to a f'ew 

rutting bulls o 

Severe weather affects mainly the physically-weak animalso 

Calves are particularly vulnerable shortly after birth, and inclemency 

during a calving season could destroy a large portion of' that yearws 

cropo Fred Purdy (viva voce) recalls a cold spring in the late 1920 9s 

when he found many dead calves on the ridges north of' Chicken, presum­

edly dead from e:xposureo Banfield (1954) relates an instance where 
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bli zzards i n June, 1947» were believed to have caused an SO per cent 

loss of cal •es in one area of the Canadian arctico In May, 1955, the 

cold9 snowy weather conditi ons on the calving grounds of the Steese­

Fortymile herd apparently caused some mortality, because the calf&cow 

rat io dropped 7 o6 per cent from the 195.4 figureo The l oss seemed 

aurprisingly low9 but ~ nevertheless, the only dead calf found ~s 

still~born, so apparently cal·ves are hardy enough to w1thstand any but 

the very worst or weather--whatever that may beo The weather has been 

mi ld enough during the past six springs to allow high calf productiono 

Older animals are little affected by weather, unless previously 

weakened by disease, etc., for they are well-adapted to their frigid 

environmento Snowfall is consistently light in interior Alaska~ and 

thereby seldom sufficient to hinder ·the animalso Thus, death from 

exposure to severe weather conditions is restricted mainly to the young 

calveso 

Predation represents the greatest mortality factor knowno 

Animals capable or killing caribou include the coyote 9 wolverine, and 

bear;- the blld and golden eagles; the wolf'; and mane or these, only 

the last two kill an appreciable numbero 

The coyote and wolverine could kill many young calves if 

present on the calving groundso Both are presently so scarce on the 

Steese-Fortymile range, however~ that their kills are insignificanto 

The alow speed of bears restricts much of their predation to 

t he new-born calveso After about three days, most cal"les prol::ebly are 

fast enough to escapeo Fortunatelyj calving takes place mostly above 

timberline and also o"ler a restricted area, so that predation is 

limited mainly to grizzlies and, specifically» to those occupying the 



rather confined calving areao Bears undoubtedly kill an occasional 

adults but only by wylaying oneo The author wtched o~e grizzly" 

vainly trying t o catch a caribou from a small banda The animals easily 

kept ahead of the bear 0 s furious charges a One grizzly ws sighted from 

the air f~eding on a caribou carcass, but the meat prol:ably belonged 

to several wolvee that were w tching from nearby' o As a whole, preda­

tion by bears is prol:ably insignificant, especially since "hibernation" 

limits their activities to a maximum of seven monthso 

Both the bald and golden eagles can kill young calvee, but are 

limited b,y size mainly to those less than three weeks oldo The attacks 

are confined mostly to strayed or lost cBlves, because the cows defend 

their offspring from the birdso Both the scarcity of eagles on this 

range and the small area used for calving further restrict the number 

of killso 

In 1954 the author witnessed the killing of a caribou calf by' 

a golden eagleo The calfs about two weeks olds bad been left 'behind 

b,y a stampeding 'b!u\do A commotion on a nearby ridgetop attracted the 

writer's attentiono The eagle was attempting to grasp the running calf 

along the back, the calf slowing every so often to ward off the birdo 

Both passed from viewo Ten seconds later the bird flew back and 

settled on the gromd about 300 yards from the observero About 15 

seconds later the calf ran into view directly toward the eagle, l:awling 

and evidently looking for its mothero The eagle rose When the calf was 

about 10 yards awy and settled on its hea.do Within two minutes the 

calf ws dead and the eagle had flown offo The bird 0s talons bad 

punctured the skull in two places o 

Two of eight dead calves found that spring definitely were 
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k1lled by eaglesy judging from the talon-like punctures on the bodyu 

Eagle predation i s 11mited to about one month in the spring» however~ 

so the total mortallty must be smal.lo Murie (1944~162) states 9 

"Eagles are known to prey on caribou calves but the number they kill 

is insignificanto" This statement seems to apply to the Steese-Forty­

Jlile herd :~ alsoo 

Wol ves offer a major t hreat to a caribou herda Calves are 

particularly vulnerable t o attacko Those less than two weeks old have 

little chance of' escaping {Glaser~ viva voce), but after a month they 

1an run as well as the older animalso In f.lay, 19401 Frank Glaser 

(1940) estimated that wolves killed at least 10 per cent of' the ne~ 

born calves in a herd that included about 49 000 cowso At that time 

the 'WOlf population was high; fortunately the population has remained 

rather low since then 9 although Miner (viva voce) says it is increasing 

no'llo An abundance of' wolves on the calving grounds conceivably could 

wipe out the calf' cropo The short calving period and the restricted 

calving area again serve to limit extensive predationo 

Wolves are able to run down healthy, adult oal'ibou in a long 

chase (Glaser, viva voce)» but such fatiguing measures are seldom 

necessaryo The writer has witnessed two incidents where the wolves 

ga'?fe up the chase 'Within a quarter mile o Glaser (viva voce) tells of' 

many similar incidentsa Apparently wolves are content to wait for an 

eaay catcho Often they kill the caribou that are the slowestp 

supposedly the weakest, of' a running band~ ao that Adolph Murie (1944: 

l.65) atatea wo., o the ·w-olf appears to be a factor in maintaining quality 

in the herda o" Such may be the oase , but pregnant cows in the spring 

and fat bulls in the fall also tend to lag behindo Glaser (1940) saya 
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that in February and Marchll when the wolves band togetherll caribou 

suffer great losses 9 especi ally the pregnant cowso Banfield (1954g 

51) suggests that calves and aged bulls receive the heaviest wolf 

pressurep but that 11 aaothe total amount or wolf predation bas been 

greatly over-estimatedo" Three years or field work on the Steese­

Fortymile range have revealed only six carcasses attributed to wolvesa 

At presentll this herd does not seem to suffer appreciable losses from 

wolf predationo 

Man is the greatest threat to the cariboua Not only does he 

prey upon the animals themselves, but many of his actions also are 

detrimental to the range (see RANGE) o This section, however, dis­

cusses only the direct mortality caused b.r huntingo 

Not more than 60,000 humans presently reside on or adjacent 

to the Steese-Fortymile range (see Topography)o The maximum number 

of caribou hunters in this area in 1955 was estimated at about 6llOOOll 

based on the following estimates from license salesll checking station 

datal) and population figures: 1) a maximum or 4ll000 hunting licenses 

sold to local residents; 2) a maximum of lpOOO natives without 

licenses; .3) a maximum of 500 hunters in the Yukon Territory portion 

of the range; and 4) a maximum of 500 hunters from other regionso 

The number bas grow swiftly since 1945 vith the rapidly increasing 

civilian and military populational) and this growth probably will 

continue for some timeo 

The present limit of one animal for Alaskan hunters keeps 

the kill from this herd at a miniDmmo In 1954 about 1,.300 animals 

were taken, in 1955, about 211 000o These years represent the first in 

the past 15 or more that the kill has exceeded lllOOO ~lso The 
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low number of hunters in t he Yukon Territory keeps that kill to less 

than 1~000, e•en with the limit of five bullso The total hunters 0 take 

from the Steese-Fortymile herd 3 therefore, has been rather lov in 

recent years--probably one reason for the rapid increase in the herdo 

Evaluationa--The rough topography and inaccessibility of much 

of the range prevents the evaluation of each mortality factor separate-

Yo Checking stations can detennine man~s effect~ but that of the 

other factors must ~ome largely from periodic talliesa Field observa­

t.icns9 hove'lfer9 can provide one with sufficient information for general 

estimates a 

Calf morta.lity during the first yea.r of life is discussed 1ater 

under Annual Increment--the maximum loss being about 50 per cent during 

the years 1952 and 1953o This loss varies from year to yearp depending 

mostly on weather and the prevalence of predatorso Total losses from 

the remaining herd must be estimated entirely from field observations~ 

because total and composition counts so far have been inadequateo The 

discussion earlier pointed out that disease~ accidents~ intraspecific 

strife 9 veather9 and predation from coyotes, wolverine, bears~ and 

eagles probably account for few deaths among animals older than calveso 

The author believes that these losses total not more than one per cent 

of the total herd~ calves excludedo Banfield (1954:44) estimated that 

the factors of disease 9 accidents (including intraspecific strife)p and 

weather "u uutake an annual toll at least as large as predationaooo"; he 

believes predation is not more than five per cento His mortality 

figure is larger because 1) he includes calves and 2) the loss from 

drowning is high in that part of Canadao 

Losses from wolf predation seem lov9 judging from field worko 

http:morta.li
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The author estimates a maximum wolf kill of two per cent of the total 

herd, calves excludedo Banfield (1954) estimated a maximum loss of 

five per cent to this predator 11 but only two and a halt from one herd; 

his estimates include calveso 

Man°s take from the Steese-Fortymile herd has been highly vari­

able during the past 15 years, ranging from less than 50 animals in 

1942 to about 29 000 in 1955o Success depends entirely on the accessi­

bility of the caribou.. Under present conditions, the annual kill 

probably will not exceed 2,500 animals-about five per cent11 or prob­

ably less, or the herdo 

The total annual loss from the herd, excluding aalves, then 

reaches a ma:rl.rmlm of eight per cento Present calf production and sur­

vival amply cover this loss (see Annual rncrement) .. 

Compositiono 

Sex and age ratios denote the status or a caribou population­

whether it is increasing11 decreasing11 or stableo The securing of this 

information depends mainly upon r.andom counts 11 and these are hampered 

greatly by certain physical characteristics of caribou that make field 

identification of live animals as to age and sex extremely difficult., 

True ratios aan be obtained only during the rut, when all the groups 

are together, and sometimes the information gained from hlmters 9 kills 

must sutfice 11 even though it is usually biasedo Three years or field 

work still have not produced complete data on the composition of the 

Steese-Fortymile herd., 

Age and Sex Identiricationo--Accurate age and sex identifi­

cation of caribou in the field becomes possible only under certain 
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~ onditions~ and moat feasible only at certain times of the yearo The 

diffi~ulty arises from the fact that both sexes bear antlers; although 

the cows ~ are rather smallp they often grow as large as those carried 

by three-year-old bullso The following factors provide, some specific­

ally and others generally, the means for classifYing caribou as to age 

and/or sex: antler size and growth» body size and color9 tooth eruption 

and wearj genital organs 3 head profile9 and behavioro The best times 

for identification occur during approximately May 1 to 14 and September 

1 to 149 when the distinguishing features are most evidento Table 5 

lists the identifying characteristics most useful at those timeso 

Most of the characters in Table 5 remain general 9 for individ­

ual variation among caribou is frustratingly common9 and no one 

character can be used entirely aloneo The antler lengths given are 

necessarily averageo Figures 25 and 26 illustrate what is meant b,y 

hooked and straight noseso The presence or absence of hard antlers on 

yearlings and cows during the May 1 to 14 period can be qualified 

slightlyo Between May lS and 20, 1954, only one of 42 yearlings 

observed closely had hard antlers and four had lost theirs recentlyo 

During the same period9 42S of 512 cows observed still retained their 

antlers 9 while Sl of the remaining S4 had lost theirs within the past 

·weeko Thus 9 within the groups talliedg 2 to 15 per cent of the year­

lings and 80 to 99 per cent of the cows still would have had their 

antlers May 1 to 14o By June 7 9 only 23 cows of 19 837 cows tallied» 

or loJ per cent~ still had hard antlers, 9 of that total, or Oo5 per 

cent, bore S to 12 inches of velveted antlers 9 indicating that these 

cows must have shed the old antlers in April9 or perhaps earliero 


Classifying caribou at periods other than those designated 




TABLE- 5o ·· ·cRITERIA FOR FIELD IDENTIFICATION OF CARIBOU AS TO AGE AND SEX DURING MA.Y 1 to 14 AND SEPTEMBER 
• J.._~- .JAo 

-_,.ge IdentifYing Characters 
May 1 to 14 September 1 to 14Q1u! 

No antlers; small, reddish-brown body, about Velvet spikes 4-1011 , may have f'ork; small, 
20" at shoulder; awkward gaito dark-brown body, about 36" at shoulder; adult 

Calf' . gaito 

Nursirig babit; accompanied by co.w;. sex, only by observation of' genital organs 

or manner of' urinationo 


MOst Without bard antlers; some with velvet Velveted antlers 10...1811 , no brow tine; a few 
moos;" light-tan body; US'Cally accompanied males beginning to shed velvet; light- to 

Yearling by COWo · - dark-brown bodyo 
_RB.ther small body; exceptionally curious; ventral neck-mane very short or non­
existent: ·sex. onlY by observation of e:enital ors:ans or JDaDDer _of' ur!nationo 

Males: most with velvet knobs to 2!'o ·l'~mal.es~ .. ____Mal~_;_20-26" antlers; many still in velvet 
many with hard antlers; may have calf'o Often and poorly formed; brow tine poorly developedo 
in bmds with yearlings; light-tan bodyo Fema.lesg small, velveted, poorly-formed 

2 Year ·-· antlers; some with calf'o 

Males somewhat darker in color; ventral neck-mane short, poorly developed; great 

$U"iosity; ma!les with hooked noses, females usually with straight noses; sex, by 


·~nital ·ore:ans o:r lirination o · 

Males: 4-0ft' velva-ted intl.ers_,~oiuE. .!orkedo ... . - - _ lf8.leex_2~34"· antlers, many free of' velvet, 
teJb&I-ie: -'m08t With hard antlers' a.few with well developed; brow tine still sma.llo 
veint· kiio'bs or none, may be followed by Females~. Smill 11 ·velveted, poorly-formed 

3 Year calt or yeai'ling.o · · · · antlers; of'teri with calf'o 
~;Leeff. <!arkj ].arge size, hooked nose; fairly well-developed ventral neck ma.neo 
Femalea: lie:ht: medium· size: straimt -orof'Ue: -ooorb develoll9d maneo 

Males:· 10.:.24" velveted-_ B.ntl~:fos,. forked, less · Males.: over 30" antlers, most free of' velvet, 
gregarious·o- Females: most 'with hard antlers; well-developed; uS'C8.11y with waddling-type 

4 Year sbme with none; some with velveted knobs to .. walko Females: velveted antlers, much vari ­
or- 10"; usual]$ followed ·by ,-rling or calf'o ation in develo:pment; often with calf'o 
~re Males_: dark, 'with conspicuous white neck-mane; large size, hooked noseo Females: 

mostly li~:rht. with rather small neck-mane: medium size: nose -orof'ile usualli straig:ht__., 

'-'>
"" 

http:l'~mal.es
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Figure 25. Straight nose-profile, characteristic of most cows. 

Figure 26. Hooked nose-profile, characteristic of ~est bulls. 



proves more difficult-except for calf' Co'Wlts or for broad groupingso 

Actually9 the best cross-section of the herd can be obtained .only 

during the rut in the first two weeks of' October, when the age and sex: 

groups are togethero By then, however, all the animals except calves 

and a few cows have lost the velvet, and positive separation of' one­

to three-year-old bulls f'rom the cows depends on seeing the genital 

organs or manner of' urinationo Su~h identification requires close 

observation, good light, and slowly moving animals-conditions often 

not presento Other general characters, such as neck mane and nose 

profile, aid in identification, but their use requires experience in 

.caribou observationo 

About mid-October the older bulls begin dropping their antlerso 

On October 21» 1954» the author sighted two without antlers and three 

with only one antler-all were large bullso Until December, antler 

shedding is limited to the bulls over three years old; relative antler 

size remains the main criterion for classifying the other animals o 

Iater9 the presence or absence of antlers is the main character; and 

from June to August, relative antler growtho During these periods 

only bulls over three years old and calves are easily determined» and 

cows when accompanied by' calves; the others often must be lumped to­

gether, because the sexes are practically indistinguisbable except 

by' the genital organso 

Body weights and measurements show clearly the difference 

in size existing between adult bulls and COWBo Hunter checking sta­

tions provide these data; Figures 2:7 and 2S illustrate the procedure 

usedo Table 6 shows the average weights and measurements tak$!1 f'rom 

hunters' kills September to November, 1952 to 1955, listed by age-classo 
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Figure 27. Weighing ~aribou at hunter checking station. 

Figure 28. ~easur1ng caribou ~t hunter checking station. 



TABLE 6. BODY WEIGHTS AND MEASUREMENTS OF STEESE-FORI'YMILE CARIBOU, TAKEN FROM HUNTERS 1 KILlS SEPTEMBER 
. :to N.OVEMBER, 1952 to 1955 o 

.. sex Male 	 Fema,le 
Measurements Age Calf 1 2 __.l · 4+ Calf 1 2 3+ . 	 . . . 

Weight&: Average 80,±10 140.:tl0 185.t,20 225±20 285.:t25 75.:tl0 120±10 140±15 150.:tl5 
(Hog-dressed) Noo or Specimens 11 19 12 16 20 17 15 11 58 

Tota.lb 	 Average 57 69 71 so 78 56 66 68 73 
Leng1;h 	 No o or Specimens 7 14 8 14 10 14 8 6 25 

Hind0 	 Average 19 22 22-1/2 23 23 18-1/2 21 21-1/2 22 
Foot 	 Noa or Specimens 11 16 13 24 21 15 13 10 51 

Tail0 	 Average 5-1/2 6 6 6-1/2 6-1/2 5-1/2 5-1/2 6 6 

Noa of Specimens 11 21 15 27 19 15 11 10 51 


Eard 	 Average 4-1/2 5 5-1/4 5-1/2 5-1/2 4-1/4 5 5 5-1/4
No a' of Specimens 4 8 7 18 . 16 3 6 6 29 

Height atb 	 Average 37 42 44 47 48 . 36 42 42 43 
Shoulder 	 No o of Specimens 8 13 10 17 12 14 8 6 29 

Girthb 	 Average 36 42 46 50 53 37 42 45 46 

No a of Specimens 4 8 6 17 14 4 5 5 27 


An tlerc · --- Average 6 . 16-1/2 23 29 45 5-1/2 12-1/2 11-1/2 16-1/2
No 2 .of Sm!Cim!!)·s 10 12 21 2J ~ 12 10 10 5J-~- ~13'lth - -· -

!I Measured to -nearest 5 poimdso
:y Measured to nearest ilicho 
if Measured to nearest 1/2 incho · 
.Y Measured to nearest 1/4 incha 

~ 
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The conditions present at checking stations hinder the procurement or 

measurements more accurate than indicated. Cows over two-years-old are 

lumped together9 because the measurements ceased to vary much between 

age-classes beyond that point& Among the bulls, all the measurements 

but weight and antler-beam-length ceased to vary after three years or 

age, so all animals older than that are lumped togethero The data are 

too few to obtain a further breakdown on the weights and antler sizes 

of the old bullsa Few hunters bring out these large animals in a 

condition conducive to measuremento The author believes that the bulls 

attain top weight and antler growth at six to eight years of ageo 

Three bulls in this age group weighed 325 pounds 9 hog-dressed; several 

others that were cut up and could not be weighed looked much heavier., 

Weights or bulls taken after the rut are not included in Table 6» 

because of the loss in weight due to mating behaviora The average loss 

varied as followsg 7 two~year-old bulls averaged 30 pounds less than 

the pre-rut average for that age-class; 15 three-year-olds averaged 

~5 pounds less; and 8 four-to-six-year olds, 50 poundso These figures 

imply that the two- and three-year-old bulls are rather active during 

the ruta 

The caribou carcasses referred to above were aged by a method 

based on tooth development and wear~ similar to that used b,y Severing­

haus (1949) on the white-tailed deera The method was evolved 1n 1953 

after an examination of about 350 lower jaws from the Steese=Fortymile 

and Nelchina caribou herdsa The author 0s attempt to separate the age 

classes over two years by tooth measurements proved unsuccessful» the 

variability was too greata U., S. Fish and Wildlife Sel"Vice personnel 

at Anchorage 51 Alaska, continued the study, but have not been able to 
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produce satisfactory criter ia as yeto Therefore, aging has been done 

by t he highly var iabl e inspection method 11 in which the relative tooth~ 

wear is "measured" by a glanceo Table 7 illustrates the criteria, in 

key form 51 used by the aut hor for aging caribou during August to 

Novembero This period was chosen because most animals to be examined 

come from hunters~ kUla at that timeo 

The calf11 yearling9 and two-year-old age-classes are easily 

distinguished by the number of cheek teeth presento At two years the 

caribou first has a complet e set of permanent teetho Banfield (1954) 

has worked out the tooth eruption and replacement sequence to that age 

for the bJ.rren-ground carlbou of the western Canadian arctico 

The age classes beyond two years were determined by placing 

the jaws from the original collection into piles according to the 

amount of wear evidento A comparison then with known-age reindeer 

jaws established the upper age limit and helped designate the lower 

oneso 

Age and Sex Datao~The discussion above indicates the diffi= 

culties of obtaining compositi on countsa Hunters 9 kills provide the 

best data on age ratios beyond the calf and yearling age~classesa 

Sex ratios of calves and yearlings can be obtained at various times 

of the year11 but those from older animals must be taken during the rut 

to obtain the true proportionso The procurement of composition data 9 

however, depends initially upon the accessibility of the caribouo 

~e lack of available caribou during the hunting seasons of 

1952 and 1953 res~ted in low killso Hunters' kills the following two 

years, however, reached new highs for this herd, and provided valid 

age and sex dataa Table 8 shows the figures obtained in those yearso 
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TABLE 7. KEY TO AGES OF CARIBOU DURING AUGUST TO NOVEMBER, AS 
DETERMINED BY DEVELOPMENT AND WEAR OF CHEEK TEETH. 

A. 	 Less than 6 ~heek teeth, including 3 deciduoua 
premolars 9 the 3rd premolar having 3 cusps. 

1. 	 4 cheek teeth, with a fifth possibly 
protruding; light wear on all teethooooooooo oooooooooo Calf 

2. 	 5 cheek teeth~ with a sixth possibly 
protr~ding; heavy wear on premolars •••••••• • •••••• Yearling 

B. 	 6 cheek teeth» all permanent. 

1. 	 Teeth high above gumliney cusps projecting; 
light to moderate wear; dentine/enamel ratio 
less than 2gL 

a. 	 Little or no wear on premolars 
and 3rd molar•••••••••••••••••••••••••••••• 2 Years 

b., 	 Light wear on premolars and 
3~ 	molarao•aooooooaoooaooaoaoaa~oaoaooaaoo 3 Years 

c. 	 Light wear on 1st premolar; moderate 
wear on rest of teeth••••••••••••••••• 4 to 6 Years 

2. 	 Teeth low above, or at~ gum-line, cusps 
flattened; heavY to excessive wear; dentine/ 
enamel ratio more than 2:1. 

a. 	 All teeth above gum-line 1 
hea.V'Y' weara a au o \)a a a a a a a a au a au o \)a a o a o o o 7 to 9 Years 

b. 	 Some teeth at or below gum-line; 
excessive wear•••••••••••••••• ~··•• ••• • • • 10+ Years 



TABLE So AGE AND SEX ClASSIFICATION OF HUNTERS' KILLS, 1954 AND 195511 FROM THE STEESE..FORI'YMILE CARIBOU 
HERDo 

Age 
1954 1955 

Group Male Female Total Male Female Total 

(Years) 
Noo Per Cent Noo 

-
Per Cent Noo 

-
Per Cent Noo 

-
Per Cent Noo 

-
Per Cent Noo 

-
Per Cent 

2~3 44 69o8 39 54o2 83 61.. 5 147 52o9 116 46o4 263 49o8 

4~6 13 20o7 21 29ol 34 25o2 104 37o4 86 34o4 190 36oO 

7-9 5 7o9 10 13o9 15 llol 27 9.. 7 45 18o0 72 13o6 

10+ 1 lo6 2 2o8 3 2o2 0 OoO 3 1.. 2 3 0.,6 

Total . ~ 

Hunters' 
Kills 
Sexed 

63 

462 

46o7 

49o7 

72 

467 

53o3 

50o3 

135 

929 

278 

713 

52o7 

52o3 

250 

704 

47o3 

47o7 

528 

1477 

Calves 22 57o9 16 42ol 38 31 63o3 18 36o7 49 

Yearlings - - - - - 31 46o3 36 53o7 67 

.... 
~ 
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The age classification of the two kills compares closely, especially in 

~he 7 to 9 and 10+ age groupso The differences between the two years 

in the 2 to J and 4 to 6 age groups ~ be explained: in 1954, the 4 to 

6 year-old-bulls were noticeably absent from the animals exposed to 

hunt ers ; in 1955, these bulls were still present, for the main hunt 

t ook place just after the ruto fhe latter year ~ s classification prob­

ably is the more valid, because the caribou bands were less segregated 

theno Those figures show that animals from the 2 to 3 year group com­

prised 49o8 per cent of the kill, and those from the 4 to 6 class~ 36o0 

per canto T,he results reveal that the population of the Steese-Forty­

mile herd is a young one--a fact indicative of an increasing populationo 

Calves and yearlings do not appear in the age classification 

either year, because their numbers were quite low proportionatelyo 

People seem reluctant to kil l these animals, especially the calveso 

Hunters undoubtedly exhibit some preference among the older age classes, 

also 9 even though meat hunters seem to predominate in interior Alaskao 

Most of them get some chance at selecting their kill» because most 

caribou seen are in bmdso Judging from talks with hunters, the author 

believes that the tendency exists to pick from the group sighted the 

largest or the one with the largest antlerso Some hunters~ however, 

leave rutting bulls alone to seek "fat" cows, while others look for 

"tender" young stocko Evaluating hunters 9 selection remains but a 

guess, at besto 

The kills classified in Table 8 show a sex ratio of 49o7 per 


cent bulls in 1954 and 52o3 per cent in 1955o If one assumes a bias 


slanted to the taking of bulls 9 the actual percentages of cows should 


be greater than indicatedo One series of sex-ratio counts provides 
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a higher percentage of cowso The counts were taken in 1954, just after 

the rut, on 189 animals, which included 50 calves, 78 cows, and 61 

bullso These figures give a b ullgcow ratio of 78:100o The counts are 

probably significant, even though few, because the many bands of cari­

bou observed at that time seemed very similar in compositiono Other 

data indicate a close sex-ratio, alsoo In 1955, 31, or 46o3 per cent, 

of 67 yearlings sexed at the hunter checking station were males, or a 

ratio of 86 males g 100 females o Calf counts taken in the fall indicate 

a preponderance ~males at that timeo Table 8 shows male~remale 

ratios among calves or 138gl00 in 1954 and 172:100 in 1955o or 43 

calves sexed in calving-ground operationa during May, however, 23 were 

males-a malegfemale ratio or 115:100o Penfield (1954) found a ratio 
-·­

or 175 malesglOO females among 11 sexed calves less than one month old; 

among 12,023 adults, he found a ratio or only 35a8 males glOO femaleso 

Composition data from the Steese-Fortymile herd are too few as yet for 

conclusive results9 but they point to a sex-ratio approaching 10Qgl00o 

Annual Incremento 

The percentage or calves surviving to the yearling age-class 

provides the most important index to the herd 9s rate or increaseo An 

increasing population, barring immigration, requires a total calf­

survival in excess or the total loss or animals in all other age 

groupsa Although the latter loss is difficult to determine, calf 

survival is readily obtained by correlating calf counts taken just 

after calving with those taken just before calving the following yeara 

In recent years, unfortunately, the caribou have remained in­

accessible until the time or calvinga B,y then some, or many, or the 

yearlings have left their mothers, so that all yearling counts 
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necessarily are a minimumo Table 9 presents the data available con­

cerning the survival of the calf .crops of 1952~ 1953, and 1954o The 

percentages are expressed according to two ratios: calves versus total 

animals and calves versus ~O'WSo rhe latter ratio is the more precise~ 

because the former can vary considerably with the changing composition 

of the animals talli edo Yearlings, however9 are noticeably lacking in 

~he smaller groups , from which most of the complete composition counts 

are taken» ~ago the calf : cow ratioso The former ratio can be obtained 

from the large herds as well as the small, and therefore the majority 

of yearlings present probably are includedo Because they include these 

yearlings and also represent larger samples, the figures expressed in 

Table 9 under the calf:total-animals ratio are likely the most valid» 

even though the composition of the calving groups did vary slightly 

during the three yearso Those figures show that about 49o0 per cent of 

the 1952 calf crop survived the first year, 47o0 per cent of the 1953 

crop» ~t only 2Sa2 per cent of the 1954a The last figure can be dis­

regarded» however, because 1) only a small portion of the herd reached 

the calving-ground area north of the Steese High'WB.Y1 2) therefore 9 

many yearlings from that group probably remained to the south; and 3) 

one would expect a high calf-survival11 because of the mild 1954=55 

wintero 

The 1952 and 1953 figures indicate a minimum calf survival of 

about 50 per centa Adolph Murie (1944) encountered the same difficul­

ties in obtaining complete yearling ~ounts from the Mto McKinley herd, 

but also arrived at the same survival figure--about 50 per cent for 

the calf crops of 193S and 1939a Banfield (1954) obtained a calf 

survival of 64a3 per cent in one arctic herd of northwestern Canadaa 

http:High'WB.Y1


TABLE 9o DATA AVAILABLE ON CALF SURVIVAL TO YEARLING AGE-CLASSo 

Per Cent Calves Per Cent Calves Per Cent 
Year of Ratios Surviving to Calves 

Oalt Crop Used in June Following May Surviving 
(2-.3 weeks old) (11-12 months old) to One Year 

19$2 . Ca.ltsTo~l Animals 25o3 &(505:2,000) l2o4 b (l66:1,.3.36) 49o0 

CalfsCow -----­
1953 Calf: Total Animals .37o2 (.3,694:9,923) 18o2 (6.30:.3,46b) 47o0 

Calf:Cow 72o9 (See Table 4) 2lo4 (501:2,.3.35) 29o4 

1954 Calf: Total Animals ..37o2 (.3,551:9,542) 10o5 (82s7S2) 2So2 

Calf:Cow 72o5 (1,694:2,.3.35) lloS (80:681) 16o.3 

' 
!/ Counts made by Dro Brina Kessel of the University of Alaskao 

.2/ Coupts made by Frank Glaser of the Uo So Fish and Wildlife Serviceo 

~ 


http:1,694:2,.3.35
http:501:2,.3.35
http:l66:1,.3.36


108 

Short-yearl ing counts made a month before the calving periodp or before 

the spring migration starts, should provide a more accurate set of datao 

Such counts, however, depend greatly upon the accessibility of the 

caribouo 

Table 10 shows the procedure for computing the annual rate of 

increase of the Steese-Fortymile herd during the years 1953~ 1954, and 

1955, assuming a 50 per cent survival of calveso The basic figures for 

herd size and for the number of cows in the herd are taken from the 

~omposition counts of May to June, 1953 (see Table 4)o Calfgcov ratios 

provide the figures for the number of cow producing calves.. The tvo 

per cent volf predation is estimated (see Mortality) o Hunters 9 kill 

data are available for each of the years mentionedo The one per cent 

miscellaneous ~oss represents an arbitrary guess of the deaths (calves 

excluded) resulting from accidents, diseases, etco (see M9rtalitY)o 

The rate or increase for the three years averages about 10 per 

canto That figure is probably low for this herd, because 1) the herd 

size of 409 000 for 1953 is a minimum; 2) thus, the calf' production 

figures are lov1 3) calf' survival likely exceeds 50 per cent; and 4) 

-wolf predation is probably less than indicated, judging from personal 

field worko The true rate of increase for this herd probably lies 

between 10 and 15 per canto 



TABLE' 10a · · COMPUTATION OF ANNUAL RATE OF INCREASE FOR STEESE-FORTYMILE CARIBOU HERD, USING DATA OBTAINED IN 
1953~ 1954g AND 1955o 

Year 

-.. 

Herd Size Number Per Cent Cows Number of 
in of Producing Calves 

Spring& Cowsb CalvesC Produced 
I . 

.. . ­ . .. 

Annual !Qsses 

Calvesd Wolvese Huntersf Miscog Total 

Annual Increment 
No o of · Per Cent 
Animals Increase 

1953 40,000 18,400 72o9 13~400 6,800 800 600 400 8~600 49800 12a0 

1954 44,800 20g600 72o5 14,900 7,450 900 1,700 450 10,500 4,400 9oS 

1955 49,200 22,600 64o9 14g700 7g350 1,000 2,:300 500 llgl50 3,550 7o2 

AI Initial figure taken rrom 1953 estimate (see Table 4) a 
Ef Asslimed that 46 per cent of' herd are cows (see Table 4) a 
Y Ootalned f'rolli counts taken just af'ter the calving 'perioda
'4/.. Ass'Umed that 50 pe·r · cent of calves succumb (see text above) o 
!!··Estimated at 2 per, cent (see Mortality) a I I 

Y. Kill figures obtained from hunter checking stations and other reportsa
i/ Estimated at 1 per cent (see Mortality) o 

§ I 
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FOOD HABITS 

The nomadic behavior of caribou takes them over a wide area and 

brings them in touch with many different plant communitiesa Understand­

ably9 then 9 carlbou are cursory feeders and eat a wide variety of plant 

foodo Their diet varies considerably during the year as seasonal 

changes in the vegetation occura Field observations and stomach-sample 

analyses provide the means for determining the relative importance of 

certain plants as foodo This knowledge aids the game manager in esti­

mating the total food suppl y available and 9 thus 9 the carrying capacity 

of the rangea 

Manner of Feedingo 

The desultory feeding habits of caribou are well-kno~o Seldom 

do grazing caribou remain stationary; usually they are moving steadily 

in one direction9 and some individuals snatch mouthfuls of vegetation 

while practically on the runo Such action is especiallY noticeable 

during the spring and tall migrationso Claus Murie (1935g4].) aptly 

compared the actions of one young bull to noaa& commuter eating break­

fast on the runa" At certain periods, such as during the calving 

season or when on the wintering groundsp the animals feed more leisure­

ly, but even then they do not remain long at one placea The writer 

wtched four caribou in December paw out :30 plots in the snow over an 

area of about 500 square feet in 20 minutes 9 and yet they seemed to 

take only one mouthful of food from eacha Such ~ursory feeding tends 

. to prevent overgrazingg and the continual traveling further distributes 

the caribou ~ s effect upon the rangea 

The urge or drive for food seems strong among these animals, 
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often being expressed even in their nervous reactionso Frequently i 

alarmed caribou snatch at vegetation repeatedly, in a way reminiscent 

of' a nervous person 8s f'idgetingo The vriter also has noticed such 

behavior on several occasions from a cow that was waiting for its 

lagging calf to catch upo ~ another instancei one cow in a small 

feeding band apparently was anxious to move ono She would trot of'f' a 

short distance 11 stopi snatch nervously at willow twigs nearbyi and 

then return to the band, repeating this action several times, often 

not seeming to even obtain a mouthful of' f'oodo After about 15 minutes 

the band finally departed» with the cow in the leado Seldom is a 

caribou not nibbling on 9 or reaching f'or 11 some form of' food» except 

when lying down P and then it usually is chewing its cudo 

In summer, the main perio-ds f'or feeding and resting sean to 

occur during the hours surrounding noon and midnighto From May to 

July there is some daylight during all 24 hours P and caribou are 

active throughout the day and nighto The writer does not know how 

active caribou are during the winter night9 but they probably spend 

most of the dark hours -feeding and resting; Frank Glaser (viva voce) 

states that caribou do not move around much after darko Field obser­

vations do indicate that 9 aomo to .3 Pomo is an important resting 

and feeding period throughout the yearo 

Olaus Murie (19.35g40) states that "oooprobe.bly the caribou 

normally feeds largely by scento" He describes an interesting obser­

vation of' a blind yearling on Unimak Island, apparently in excellent 

health, being able to feed normally; a later stomach analysis showed 

that it ate the available plant species in a proportion similar to 

other caribouo In winter the animals must rely almost exclusively upon 



this sense to find food under the snowo Murie also relates how a 

captive bull carne running up to him when he unveiled a sack of lichens; 

evidently eye sight also helps the caribou to find foodo Feeding 

experiments with penned animals led Palmer (1944) to conclude that 

caribou were fastidious eaters; they ate only the finer parts of the 

food offeredo This idea is supported both by field observations and 

by stomach-sample analyses, for caribou noticeably eat only the leaves 

and the tips of twigs of the woody plantso 

Seasonal Dieto 

Caribou exhibit a wide latitude in their choice of foodo Their 

diet corresponds closely with the available supply, which in turn 

varies largelY with the seasonso Some plants, such as lichens, are 

available throughout the year, others, such as fungi 9 become available 

only in summer; ~d some, such as sedges, are most abundant in summer9 

but are still available in wintero The greatest diet changes take 

place in the spring and f~llo 

The portion of the range being used at any one time also in­

fluences plant availabilityo Weather conditions, such as deep snows 9 

might restrict the animals to those plants readily obtained, such as 

the browse specieso The diets of individual caribou can vary alsoo 

The main techniques used for determining the plants utilized are field 

observations and stomach analysiso The latter gives the most data, 

but so far the main source of stomach samples has been from hunters 1 

kills in September and Octobero A recent plan allowing the taking of 

specimens throughout the year should give quantitative data for the 

other monthso 
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Wintero--This seas_on extends for approximately six months, 

roughly from mid-October to mid-April 11 depending upon weather condi­

tionso It is the longest of the seasons and, as with most big-game 

animalsr~ the most critical for caribou in regard to mortality and food 

supplyo The types of food plants available are at a minimumr~ and most 

are covered vith snowo 

Field observations indicate that caribou eat a large quantity 

of lichens during this season o Aerial flights over the wintering 

grounds reveal "barrenn ridgetops ·pockmarked vith pawed-out areas in 

the snowo On these ridges the main vegetation consists of lichens, 

dryas, low-bush cranberry, blue berry, ~sses, and a few dw.rfed 

willows and birches; ground observations at this season show that 

mostly the lichens are eaten from the pawed-out areas o 

Many references concerning the importance of lichens to cari­

bou appear in the literatureo Olaus Mu.rie (],9.35) thought that lichens 

were not indispensable if a proper substitute were available 51 but that 

caribou showed a distinct "craving" for themo Palmer (1941) states 

that lichens constitute the chief winter forage of caribou and reindeer; 

that these animals will eat lichens by preference if readily available; 

and that they require at least 50 per cent lichens in their diet for 

maintenance of condition during the winter monthso Adolph Murie (1944g 

15.3) states, ".One of the requirements of a wintering ground seems to be 

the presence of lichens, even though they by no means form the exclusive 

dieto" These authors all conclude that the chief lichens utilized are 

those from the genera Cladonia and Cetrariao Banfield (~954) includes 

the arboreal lichens 51 such as Alectoriap as an important foodo The 

writer personally has observed caribou on two occasions diligently 
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atripping such lichens from spruce trees. Stomach analyses reveal that 

the C1adonia lichens occur most commonly, followed by the Cetraria and 

Stereocaulon types. 

Other p~ts providing important forage for caribou during the 

winter months are sedge 9 grass, willow, and dwarf bircho Olaus Murie 

(1935gJ7) indicates that " • •• grasses are then eaten in large quantities 

• •••" Adolph Murie (1944gl53) states, "Grasses, sedges, and willows 

are also eaten extensively in winter." Data from the Nelchina caribou 

near Anchorage, Alaska, disclose that sedges were a main winter food­

plant (Alaska Game Commission, 1950). Field observations and stomach 

analyses show that the Steese-Fortymile caribou eat a large quantity 

or sedges, grasses, and the leaves and twigs of willow and dwarf birch. 

Water and minerals make up a part of the caribou qs winter diet, 

also. The writer assumes that the animals obtain a portion of their 

water from snow. He has observed caribou on tvo occasions, however» 

drinking from overflows on the ice or creeks. In each instance the 

animals broke through the thin upper crust of ice with their forefeet 

and drank from the resulting pool. Some kinds of minerals apparently 

are utilized, for caribou will dig into the banks or streams to eat 

the dirt. During the winters of 1952p 1953, and 1954 many such places 

were observed along Jack Wade Creek and Walker 1 s Fork near Chicken» 

Alaska. 

Quantitative data concerning winter food-habits are few. Olaus 

Murie (1935) presents an analysis of four stomach-samples collected in 

February. The writer analysed 19 stomach-samples taken from hunters 1 

kills November 20 to 30, 1952. The results of both analyses appear in 

Table 11, and they represent the only ones available at this writing. 
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TABLE llo AVERAGE PLANT-COMPOSITION, BY VOLUME, OF STOMACH SAMPLES 
COLLECTED DURING WINTER FROM STEESE-FORTYMILE CARIBOUo 

Plant 

Olaus Murie (1935)
4 Samples - Februar,y 

This Study - 1952 
·19 Samples - November 

Groups Percentage 
Range 

Mean 
Per Cent 

Percentage 
Range 

Mean 
Per Cent 

Lichen ?-30 19 25-80 55 

Woody ?-20 14 5-35 15 

Grass-Sedge ?-50 35 10-60 25 

Fungi 0 0 0-r& T 

Moss ?-20 12 0-T T 

Forbs 0 0 0 0 

!I T ~ Trace 



116 

The plants are grouped broadly, because most of the vegetation cannot 

be identified more closelyo Murie does not indicate the method of 

analysis; the writer, at that date, used estimation aloneo The per­

centages from the latter probably are not accurate, but they do indi­

cate relative abundanceo 

Table 11 indicates that the lichen and sedge-grass groups are 

the most important plants utilized in winter, with the woody plants 

important, alsoo These results correspond closelywith the general 

data collected from field observations by this author, and others as 

wello More complete information should be available when the stomach 

samples collected in October9 1955, are analysedo 

Springo-This season extends from about mid-April to mid-June 9 

again depending upon weather conditionso During this period, when the 

most rapid vegetative growth of the year occurs 9 the caribou are quick 

to change their diet to include the new sprouts that spring up in the 

snow-free areaso 'the willow catkin usually is the first growth to 

appear, followed shortly thereafter by shoots of grass and sedgeo 

later the buds, leaves, and sprouts of willowll d'WB.rf birch9 and alder 

appear, along with those of horsetail and various forbso Caribou f'eed 

upon all these plantsa Lichens 9 although still eatenp become much 

less importanto 

Extensive field observations were made during this season in 

1953, 19549 and 1955, while gathering data on calvingo These obser­

vations indicate that willows and sedges are the food-Plants most 

utilized at that time; they also are the most abundant food in the 

areas frequented by caribou theno The animals consume great quantities 

or horsetail when available, but this plant is not abundanto Adolph 
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Murie (19448153) found that "oooin May and early June willow and dwarf 

birch seem to make up the bulk of' the f'oodo n. Caribou certainly' exhibit 

a liking f'or the leaves of' willow and dwarf' birchf a liking tbat 

continues throughout the summero No quantitative data for this period 

are availableo 

Summera--This season lasts about two monthsp extending .from 

mid-June to mid....Augusto During this period food is abundant througmut 

the range, and the earibou soon .fatteno Adult bulls store great 

quantities o.f .fatp mostly along the blck and rump; this f'at Garries 

them through the rutting period in Octoberp when they eat little .fooda 

During the summer, earibou .feed extensively on willow, dwarf' 

birch.~~ grass 11 and sedgeo Many types of' f'orbs are eaten, including 

lup~e 11 vetch, f'ireweed, smartweed 51 and others, but f'ew o.f these plants 

are abundant 51 especially above timberlineo In summer the earibou 

usually remain above timberline near windy ridges to gain relief' from 

the hordes o.f fllesa Adolph Murie (19448154) states that in summer 51 

"Eauisetum was especially sought on several occasions an Olaus Murie 

(1935841) relates, "In July' and August 51 when mushrooms become plenti­

tul11 these are prompt~ placed on the caribou menuow Banfield (1954) 

found that mushrooms bad a high palatability rating among the Garibou 

o.f northwestern Canadaa Stomach samples taken in the fall show that 

the __Steese-Fortymile caribou display a great .fondness .for these .fungip 

also a 

Water is plentiful and readily accessible throughout the range 

during the summera The many field observations made by the author 

however9 have f'a!i.led to record earibou drinking water during the spring, 

summer or .falla The onlY evidence of drinking noted pertained to 
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visits of caribou to a mineral 3pring on Walker 1 s Fork near Chicken 9 

Alaska; tracks are abundant there whenever caribou are in that regiona 

Some quant1tative data are available for the summer monthsa 

Claus Murie (1935) presents data from s1x stomach-samples taken July 

to August; Adolph Murie (1944), from three taken June to July; Banfield 

(1954), from fourteen taken in summer; and the author 9 from four taken 

in Julyo The analysis methods for the first three groups were not 

indi~ated; the author · a method is described in the last section of FOOD 

HABITSa Table 12 lists the results of these analyses~ the plants are 

grouped to correspond to the author 1s dataa These few samples indicate 

that the woody and grass-sedge plant groups provide the major portion 

of the caribou ' s summer dieta 

Falla--This season extends approximately from mid-August to 

mid-Octobera Frosts usually occur in the latter part of August, and 

vegetation begins to die soon afterwardsa The fungi and forbs are the 

first food plants affected9 followed qy the leaves of willow, then 

those of dwarf birch9 and last the grasses and sedgesa The latter 

plants, a l though dead 9 still are important food itemso Lichens 9 mossp 

and a number of other species are affected little by the colda 

O:&us Murie (1935JJ7) describes the fall of 1922 in Mto 


McKinley National Parkg 


Early in August the vegetation began to turn yellowa 

A W11low limb here and there, a few clumps of Arctous 

alpina, or blueberry bushes, showed yellow and redo 

Later in the month, and early in September, pure green 

vegetation was apparent only in swampy plots, recesses 

of the h~llsidea where seepage was working out toward 

the main streamo Such green "oases" are utilized to 

the last by the caribou that linger in the higher 
valleys a 

Stomach samples collected from huntersi kills August to 



TABLE 12a AVERAGE PLANT-COMPOSITION, BY VOLUME g OF STOMACH SAMPLES COLLECTED DURING SUMMER FHOM BARREN­
GROUND CARIBOU. 

Oa Murie (1935) Ai.a Murie (1~44) Banfield (1954) This Study ~ 1955 
6 Samplesa · 3 Samples 14 Samplesc 4 Sampl esa 

July to August June to July June to August July 

Volume Volume Volume Volume 
Plant Percentage Average Percentage Average Percentage Average Percentage Average
Groups Range Per Cent · Range Per Cent Range Per Cent Range Per Cent 

-
Lichen ?-40 15 a-rd T ? .31 1-15 6 ... 

Woody __ ?-80 56 T-59 20 ? .39 62-84 75 

Grass-Sedge ?-.30 11 4Q...99 so ? 28 7-.34 18 

Fungi ?-T T 0 0 ? 1 0 0 

Moss ?- 5 .3 0 0 ? T 0-T T 

Forbs ?-1 T . 0-T T ? T 0=4 1 

!/ Steese• Fortymile caribouo 
W Mt a McKinley caribouo
£I Western~Canadian-Arctic cariboua 
Y T = Tracea · 

~ 

..0 
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September9 1954, provided excellent information concerning the fall 

diet change occurring among the Steese-Fortymile caribouo A total ot 

70 samples ws obtainedg 48 from the Taylor Highway area 9 August 20 

to September 79 and 22 from the Steese Highway area 9 September 12 to 

24o Table 13 shows the distribution of these samples by collection 

dateo The data were analysed according to the time periods indiGatedg 

Ia August 20 to 31, IIo September 1 to 7, and IIIo September 12 to 24o 

These divisions seem logical from the standpoint of locality, time 9 

frequency, sample size 9 and ~athero Concerning the last 9 frost 

occurred frequently after September 1 and the fungi disintegrated 

rapid:cyo 

The samples were analysed by the method described in the next 

sectiono The plants were grouped according to the following types: 

lichens~ woody9 grass-sedge 9 fungi 9 moss 9 forbs 9 and othero This 

broad grouping seemed the most valid 9 because the major portion of 

each sample was difficult to analyse more preciselyo Individual plants 

were identified to species whenever possible or practicalo 

The results of the analysis indicate the wide variety of plants 

utilized by caribou during the fallo Seventy-five per cent of the 

samples examined contained a minimum of 9 to 11 species of plantso 

Table 14 shows the minimum number of plant species found in the various 

samples and the frequency of samples containing that numbero Table 15 

l ists those plants appearing in the samples that were identified 

readily to genus or specieso No attempt was made to identity the un~ 

known plants further than the broad groupings previously mentionedo 

The Cladonia type lichens dominated that plant group 9 with 

Cetraria and Stereocaulon being found only in trace quantities (less 
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TABLE 13o STOMACH SAMPLES OBTAINED DURING THE FALL, 1954, LISTED BY 
COLLECTION DATEo 

I II III 

Noo of Noo of Noo of 
Date Samples Date Samples Date Samples 

August 20 1 September 1 2 September 12 1 

22 3 2 2 14 1 

23 1 3 1 15 4 

25 2 4 7 17 4 

26 2 6 4 19 11 

2:1 2 7 13 24 1 

28 1 

29 6 

31 1 

Total 19 Total 29 Total 22 
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TABLE 14o MINIMUM NUMBERS OF PLANT SPECIES FOUND IN CARIOOU STOMACH 
SAMPLES COLLECTED AUGUST 20 TO SEPTEMBER 24, 1954. 

Minimum Plant Species Present Number of Samples 

7 

s 
9 

10 

11 

12 

13 

2 

7 

17 
lS 

lS 

7 

1 

Total 70 

TABLE 15. PLANTS FOUND IN CARIBOU STOMACH SAMPLES COLLECTED AUGUST 20 
TO SEPTEMBER 24» 1954o 

Lichens: 

Cetraria spp. 

Cladonia sppo 

Stereocaulon spp. 

Woody: 

Betula sppo 

Ledum palustre decumbens 

b_. 2• groenlandicum 

Picea spp. 

Salix spp. 

Vaccinium Vitis-idaea 

!,. uliginosum 

Grass-Sedge 

Fungi 

Moss 

Forbs: 

Dryas Spo 

Lupinus sp., 

Ox:rtropis Spo 

Pol:ygonum spo 

Others 

Eguisetum sppo 

L:ycooodium sp., 
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than · Ool per cent) a Lichens were present in every sampleo 

Woody plants occurred in all the samples P alsoP with willow 

and dwarf' birch being the most importanto .Willow appeared in every 

sample during the first two periods and was by far the most dominant 

woody plant, but occurred in only 8 or the 22 samples collected Sep­

tember 12 to 24o Dwarf birch appeared in 63 ot the 70 samplesp and 

beoame the dominant wood7 plant during the last periodo Spruce 

occurred in 34 samples P but onl:r as a traceo The remaining woody 

plants were present mainlY' in trace quantities during the first two 

periods, but increased in abundance during the thirdo Low-bush cran­

berry occurred in 61 samples, labrador tea in 55, and blueberry in 59o 

Fungi were a major food item during all three periods, appear­

ing in 69 or the 70 sampleso The moss and grass-sedge plant groups 

occurred in 69 samples ll iilcreasing in abundance toward the end ot 

Septembero Forbs consistently averaged less than one per centp but 

appeared in 60 samples o Club moss and horsetail were the onl:r plants 

to appear in the "other" groupingo 'the former was present onlY' as a 

trace in one sampleo The latter occurred in 23 samples: in 15 at 

less than Ool per cent and in 8 at percentages ranging from 2o6 to 

lSoS.o 

The final results or the anal:rsis appear in Table 16, where 

the average plant-compositions of the samples are presented according 

to the collection periodso The total-sample volumes ranged from 9 

to 178 cubic centimeters, averaging 78o The per cent of each sample 

anal:rsed ranged from 6a6 to 55ol, averaging 20olo 

As indicated in Table 16, fUngi, lichens, and woody plants 

were the most important food items encountered, averaging from 12o4 



TABLE 16o AVERAGE PLANT-COMPOSITION OF CARIBOU STOMACH SAMPLES COLLECTED AUGUST 20 to SEPTEMBER 24~ 1954o 

Io August 20 to :31 IIo September 1 to 7 IIIo September 12 to 2.4 

Plant 
Groups 

Average 
Per Cent Range 

Standard 
Deviation 

Average 
Per Cent Range 

Standard 
DeYiation 

Average 
Per Cent Range 

Standard 
Deviation 

-
Lichens 15o1 Oo5-37o4 .t;10o8 17o8 Oo2-45o2 .t;llol 4?o8 5o8-7lo2 .:t;l9ol 

WoodY .. 36o0 9o6-75o2 .t;2Ll 43ol 7o7-93o6 .t;23o6 12o4 2o6-40o0 .:!; 8o4 

Grass-Sedge Oo7 Oo0-3o4 ± lol 4ol T-20ooa ± 4o3 10o2 Oo5~2lo0 .!; 6oJ 

Fungi 45o3 1L5-84o0 ,±22o9 30o3 4o4-66o5 ,±20o0 19o5 Oo0-63o2 .:t;16o8 

Moss 2o3 Oo0-6o? .:!; 2o9 4o3 T-lOoO .:!; 2o6 6oO T-18o7 .:!; 6o3 

Forbs Oo7 T-3o4 .;t lo2 Oo2 Oo0-3o2 .:!; Oo5 Oo4 Oo0-2o7 ,! Oo6 

a/ T = Trace. 

~ 
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to 45o3 per cent of the total-sample volumeso Forbs were relatively 

unimportant» being present mainly in trace quantities and reaching a 

maximum of only 3o4 per cento The grass-sedge group became an impor­

tant item only during period III» when the average reached 10a2 per 

cento The amount or moss present remained low throughout, the average 

ranging from 2o3 per cent to 6aO, although one sample during period 

III contained 1Sa7 per cento 

Table 16 shows» by the range and standard deviation» that the 

samples varied greatly in the lichen, woody» and fungal plant groupsa 

Statistical-ly {assuming» or course» that the analysis technique is 
2 2 

accurate), using the formula n = tx!m)2 . ~Snedecor, 19468457), the 

average percentages expressed for these three groups are within :J:lO 

of the true meansg at the 90 per-cent confidence level for the sample 

of 19 in period I» and at the 95 per-cent level for the samples of 

29 and 22 in periods II and IIIp respectivelyo To bring the true 

means of these groups to within~ at the 95 per-cent level requires 

a sample size of 95 for each of ihe first two periods, and 65 for the 

lasta These computations, of course» apply only to a normal distri­

bution; a larger number of samples is needed for verificationo 

The stomach composition percentages expressed provide an index 

to the fall change in food utilization b.1 the Steeee-Fortymile oaribouo 

Fungi and woody plants were dominant during the August 20 to 31 period» 

averaging 45a3 and 36aO per cent of the total volumeo Lichens composed 

only 15ol per cent of the samplesa During the September 1 to 7 period 

the fungi percentages dropped to 30a3 and the woody plants and lichen 

percentages rose to 43al and 17a8, respectivelyo This change is 

attributed to the effect of freezing temperatures upon the availability 
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of fungio The other plants had not yet been affected greatly by the 

frosto During the September 12 to 24 period the fungi percentage 

dropped to 19o5 and the woody plants to 12o4, while the lichen rose 

to 47o8o Again the change is attributed to frosto B.y then few fungi 

remainedp although apparently they were still a desired food itemo 

Many woody plants had lost most of their leaves and undoubtedly much 

of their succulenceo It was noted that those which retain their 

leaves quite late, such as dwarf birch, blueberry, and low-bush cran­

berry, increased in importance within this group, while the willows, 

most of which lose their leaves soon after the heavy frosts, became 

practically insignificanto The grass-sedge group beeame as important 

as the woody plants during this periodo This group, like the lichens, 

is not affected greatly by freezing te~eratureso 

The data indicate that the Steese-Fortymile earibou 1 s diet 

consists largely of woody plants and fungi during early fall, with a 

shift toward lichens and grass-sedge in late fall, and probably 

wintero More stomach samples are needed to give the complete picture 

of this diet changeo 

Analysis Technique for Stomach-sampleso 

Volumetric analyses of caribou stomach-samples prove· difficult 

because of the large amount of finely divided material presento Three 

classes of plant material are evident in the samples: 1) coarse, which 

can be identified readily; 2) fine, which can not be identified 

practicably; and 3) medium, gradating between coarse and fine~ which 

can be identified upon close examinationo It was found that these 

classes average approximatel y 15, 40g and 45 per cent, respectively, 

of the total-sample volumeo Also,- the various plants are not 

., 
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represented necessarily in the same relative abundance within the three 

classes mentionedo The percentage of lichens, for example, is uaually 

much less in the coarse then in the finer material, whereas the reverse 

seems true for fUngio The analysis method used must consider these 

factors, be accurate, and yet not be too time-consuming in applicationo 

Seventy caribou stomach-samples collected August 20 to Septem­

ber 24, 1954, were available for analysiso The stomach material had 

been placed initially in plastic blgs 11 and later preserved in jars 

containing 10 per cent formaldebydeo A description of the analysis 

technique used by the author follows belowo 

Each sample was wa.sb,ed in a large strainer (about 12 meshes 

per inch) under a steady flow of water to remove the fine materialo 

If the total-sample volume were small, the washing was necessary only 

to remove the formaldebydeo Cheese cloth (about 50 meshes per inch) 

placed under the strainer retained the removed portion for measuremento 

The material remaining in the strainer (coarse and medium) was trans­

ferred to a pan for examinationo 

The coarse material was picked out and grouped in piles accord­

ing to various plant typeso Broad plant groupings were used because 

the majority of the material could not be separated to genus or 

specieso Then each pile, after draining on absorblnt paper, was 

measured volumetrically by water displacement, and the volume reoordedo 

Next, a random sample of the remaining portion (the medium 

material) was anal.iseda For this step, 'bhe material was placed into 

a nine-inch circular pan on whose bottom were etched eight equal 

sectorso W~ter was added to allow free movement of the particles 11 

and the pan agitated to disperse the materiala One of the sectors, 



chosen by random numbers 9 was emptied--the vegetation being separated 

into various piles as beforeo After draining, the piles vere measured 

and the volumes reeordedo These volumes also were expressed as per­

centages of the total volume from the sectoro 

The remaining portion of the sample was measured and recorded, 

as was the volume of the fine material retained from the washingo The 

total volume of these represented the material not analysed--about 80 

per cento The composition of this material was assumed to be the same 

as that obtained from the sampling described in the preceding para­

graph; the only justification for this assumption as regards the fine 

material is the author ' s belief that the breakdown of plant material 

from medium to fine proceeds equally for all plant typeso As such9 

the volumes of the various plant types were computed from the percent­

ages obtained for the medium material9 and recorded accordinglyo 

Finally, the three recorded volumes--coarse 9 sector, and un­

analysed material--of each plant type vere totaled and the final compo­

sition percentages computed for the total sampleo Figure 29 illus­

trates the data sheet used in this analysis methodo 
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Figure 29., Sample data-sheet used in stomach-sampl e analysis" 

SAMPLE NOo 9 

DATE COLLECTED: S/Jl/54 SEX: Female 

LOCALITY COLLECTED: Taylor Hwy., -Mile 95 

Plants Coarse Medium Computed Total 
Material Material Composition 

in Sector Unanalysed 
Material 

~ _L .....QSa. _L ...QSg, .£.9.&. _L 

Lichens 2ol 9o6 o7 17ol 17.. 4 20.,2 15oS 

Woodyg 4ol 1S..7 lo9 46o4 47o3 53 ..3 4lo7 

Grass-Sedge o2 o9 T o2 ol 

Fungi 14o9 6S .. l 1 .. 1 26.. S 27.. 3 43o3 33 .. S 

Moss .. 1 o4 o3 7o3 7 .. 5 7o9 6o2 

Forbsg o5 2o3 ol 2o4 2.. 5 3ol 2o4 

Other: OoO o.. o o.. o OoO o.. o o.. o o.. o 

Total 2lo9 4ol 102.. 0 12So0 

Ms.terial Remaining: 77 

Material W&shed Away: 25 

Total Material Unseparated: 102.. 0 ceo Total Sample Volume: 12S.. O cc .. 

Total Material Separated: 26o0 CCo 
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CONCLUSIONS 

The great importance of caribou to the people of Alaska 

warrants an extensive management program for this game specieso Such 

a program, however, is faced with many problems that hinder the gather­

ing of sufficient biological informationo Many of · these became evident 

during the course of the present study, notably when disrupting some 

of the author~s best-laid plansa Nevertheless, some of the data 

obtained filled notable gaps in the life-history knowledge of the 

barren-ground caribou, as well as in the knowledge of the Steese­

Fortymile herd itaelfo But many important gaps remain to be filled, 

and the complete set of data needed for proper caribou management 

will not be a reality for many years yeta 

The Problemso 

The most difficult problems affecting caribou management result 

from the caribou themselveso The underlying causes can be attributed 

basically to the animals 7 inherent nomadism and gregariousnesse Spe­

cifically, the characteristics that most impede management practices 

are 1) the erratic, unpredictable movements; 2) the extensive range 

used; 3) the frequent wide dispersal of the animals; and 4) the custom­

ary segregation of sex and age classesa 

The erratic movements of caribou greatly hinder the plans of 

the game manager a Seldom can he predict the hunters 9 kill until short­

ly before it takes place, and thus the annual harvest is extremely 

difficult to regulateo The success of data-gathering field trips 

depends upon the accessibility of the animals, and how long they will 

remain soo Detailed planning often results in nothingo 
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The extensive range used b,y caribou and their frequen~ wide 

dispersal prove to be serious obstacles at timesa The Steese-Fortymile 

herd commonly becomes "lost", and hours of flying reveal nothing but a 

few animals scattered here and therea Yet, a knowledge of the herd 0s 

whereabouts at specific times is vital to a successful management 

programo The airplane is a necessary tool tor covering the vast dis­

tances of the range, but such flying is costlyo Much time and money 

is expended each year simply in trying to keep track or this herd and 

to trace its movementsa 

Finally, when the caribou are accessible, the segregation of 

sex and age classes often prevents the obtainment of significant datao 

Except during the rut, most of the adult bulls remain separa:te from the 

cows and young animals o The males seldom have been represented tully 

in the hunters 8 kills from the Steese-Fortymile herdo During the 

calving in spring.11 some of the yearlings and young animals are not 

present on the calving groundso The compositions of the various groups 

_fluctuate throughout the year, so that counts taken at any time other 

than during the rut usually cannot be applied to the entire populationo 

This discussion serves to point out some of the difficulties 

encountered in trying to . obtain the data necessary tor managemento 

When the author first began this study, he frequently became quite 

discouraged, because the caribou seemed to t~wart his every plano But 

after three years or experience, he has come to realize that defeat 

normally occurs quite often in one 0s dealing with caribouo The con­

tinued study of this game animal, , however$~ should eliminate some or 

the present problemso 

http:spring.11
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The Contributionso 

The contributions made by this report to the knowledge concern­

ing caribou fall into two classes: those pertaining strictly to the 

Steese-Fortymile herd and those applicable to the barren-ground caribou 

in generalo The former includes the following: 

lo The delimitation or this herd 1s range, with an elementary 

break-down or the vegetation occur~ing therein, plus an 

estimate for carrying capacityo 

2o A description ~r the herd ' s movement patterns during the 

past and the presento 

3o Data expressing the total size, composition, and annual 

increment or the herdo 

4o Data revealing the relative importance of certain food 

plants in the diet during the various seasons, especially 

fallo 

Contributions to the general knowledge of the barren-ground caribou 

include these: 

la Important observations of caribou behavior during the 

breeding and calving periods, notably the lattero 

2o Criteria useful for age and sex determination in the !ieldo 

3a A series of body weights and measurements of value to 

taxonomic studieso 

The Gapso 

Much information concerning the caribou remains unknowno Most 

of the gaps pertain to specific items which are necessary to manage­

manto The obYtous data still needed include the following~ 

lo The foods actually eaten and those preferred by caribou 
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throughout the yearo 

2o The relative amount of each food-plant eateno 

.3o The exact importance of lichen as a roodo 

4o The exact knowledge or the types and relative abundance 

of the range vegetationo 

5o The amount of food-plants available on the range, and their 

annual rates or productiono 

6a The effect or caribou upon the range vegetationo 

7o The complete knowledge of herd composition and mortalityo 

So The development of an accurate aging teobniqueo 

9o The thorough understanding or caribou bebavioro 

The solution to none ot the above items is easy to obtain, and DIE1llY' 

years or effort will be required to solve a1i or themo Future -caribou 

studies should concentrate on filling these vital gaps in the knowledge 

so necessary to the proper management of this vital big-gaDie specieso 
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SUMMARY 

Caribou range over a large portion or Canada and Alaska o These 

animals are classified into seven species9 or which the barren-ground 

group (Bangifer arctiggs Allen) is by far the most numerouso This 

group presently consists or six subspecies, t~ or which constitute 

the herds in Alaska: the Grant caribou (!!. "-• granti Allen) and Stone's 

caribou (Ro ~· stonei Allen)o The Steese-Fortymile herd belongs to 

the latter group and contains at least 50 9000 animalso 

The caribou' s value to society remains largely economico 

Residents or both Canada and Alaska still utilize this animal for 

rood quite extensively, and in the latter region there is a growing 

number of sportsmen who hunt mainly for recreation or trophieso 

Alaskan herds or greatest economic importance at present are the 

Nelchina herd, near Anchorage, and the Steese-Fortymile herd, near 

Fairbanks a 

Much or the initial ~rk on caribou was done by Oo Jo Murie 

and Lo J o ~almer or the U o So Biological Survey in the 1920 ° a and 

1930°sa The Canadian Wildlife Service began intensive caribou ~rk 

about 1947, and the Uo So Fish and Wildlife Service 9 about 1949o 

The present project commenced in September, 1952, under the 

auspices or the Alaska Cooperative Wildlife Research Unit at the 

University of Alaska and o£ the Uo So Fish and Wildlife Servicea The 

project was designed initially to supplement the intensive Pittman­

Robertson program then in effect using Federal Aid in Wildlife 

Restoration funds a The airplane played an important role in this 

study, but most or the data were gained through ground operationso 

Talks with long-time Alaskans and a perusal or the literature 
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produced a knowledge of the past history of the Steese-Fortymile herdo 

This herd once inhabited a vast region encompassing about 

85,000 square miles of east-central Alaska and western Yukon Territoryo 

At the present time the herd utilizes an area of some 35»000 square 

miles lying principally between the Tanana and Yukon Riverso About 

20 per cent of this range lies above 3,000 feet elevation and about 

90 per cent above 19 800 f'eeto Many streams interlace the area and 

keep it rather well-drained, lakes and marshes occurring rarelyo The 

Steese and Taylor Highways are the only roads traversing the range, 

but numerous mining roads extend from these for short dietanceso 

Towns are scarce and a maximum of' 60,000 people inhabit the area, 

most of them living on the fringeso 

Seven major plant communities compose the range vegetation, 

their lim!ts being influenced by drainage and altitudeo An analysis 

of their distribution reveals that the three communities (Dwarf Birch­

White Spruce» Dwarf' Birch-Willow, and Sedge-Grass) furnishing the 

bulk of the caribou's food cover 60 to 70 per cent of the range, or 

13,440»000 to 16,640,000 acreso Palmer's experiments and estimates 

concerning reindeer and caribou provided the blsis for estimating 

that each caribou requires 185 acres of' land each year for subsistenceo 

This esti_mate, together with the acreage expressed above, indicates 

that the present range can support 709 000 to 90»000 caribouo 

Man, fire, and the caribou represent the major factors causing 

range deteriorationo They lower the carrying capacity by destroying · 

food or by decreasing the available land areao Man, by expanding his 

civiliza.tion and by causing 80 per cent of the fires, offers the 

greatest threato The trend indicates a continued decline in both food 
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supply, and total rangeo 

The erratic and continual movements of caribou are difficult 

to predict or to understando The basic cause for these movements stems 

from the seemingly 1nherent restlessness of the animal, but many extern­

al and internal factors influence the expression of this driveo 

The movements of caribou vary greatly from day to day~ but 

certain activities seem to take place at certain times of the dayo 

Resting and feeding usually occur during the middle portioa of the day 

and night; traveling, during early morning and late afternoono Various 

gaits enable caribou to traverse distances quickly, and their nomadism 

and apparent disregard for a home range results in thei'r traveling 

great distances each yearo 

Major seasonal movements take place in the spring and fallo 

The available records .of these movements indicate two periods in which 

the migration patterns are fairly well definedg 1905-1935 and 1942­

1955 o The data concerning each period provide a general picture of 

the herd movements during the past and the presento 

The Steese-Fortymile caribou herd bas dwindled greatly since 

its peak of one-hal£ to one-million animals in the late 1920 9so Obser­

vations indicate that the decline began after 1928 9 and that the popu­

lation reached a probable low of 109 000 to 209 000 animals in the early 

1940 9so The decline is attributed to a population shift to new rangeso 

During the past 10 years the remnant herd bas increased steadily, and 

in Aprily 1953, numbered at least 40 9 000o 

In September the adult bulls join existing bands or cows and 

young animals for the rut, and remain with them through most of 

Octobero Most of the mating takes place during the first two weeks of 

Octobero Calves are born 9 after a gestation period of about 33 weeks, 
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from the second week of May until the third week of June, with the 

vast majority being dropped the latter half of Ma.y.. Calf production 

is known to have been high during the years 1950 to 1955. Calf:cow 

ratios in 195.3, 1954, and 1955, after ninf'antn mortality, reached 

72..-9, 72.. 5, and 64.. 9 per cent, respectively.. Calving-ground studies 

during the last-mentioned years produced valuable information on 

caribou behavior during that period; 44 calves were ear-tagged, also .. 

Certain physical characteristics and behaviorisms of caribou 

influence mortality indirectly.. Direct mortality factors can be 

classified as five types: disease, accidents, intraspecific strife, 

weather, and predation.. Animals considered predators on caribou in­

clude the coyote, wolverine, and bear; the bald and golden eagles; 

the wolf; and man.. .The author considers all the factors but wolf and 

man relatively unimportant as presentl.y concerns the Steese-Fortymile 

herd.. They affect mostly the calves, and probably take a maximum 

toll of adult animals of' one per cent.. The wolf is not numerous on 

this range, although its population seems to be increasing, and prob­

abl.y does not take more than two per cent of the adult caribou.. 

Hunters kill a maximum of five per cent of' the adults., ~be maximum 

total annual mortality, excluding calves, is estimated at eight per 

cent.. Present calf production and survival amply covers this loss .. 

~erd-composition data are difficult to obtain, because caribou 

!ill"e difficult to segregate into age and sex classes by sight.. A 

knowledge of certain physical characters and behaviorisms aids greatly 

in making counts, but accuracy hinges upon field e~rience., The 

best periods for classifying caribou occur May 1 to 14 and September 

1 to 14, when the distinguishing characteristics between sexes are 
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most evidento The rutting period provides the best time for obtaining 

true age and sex ratios, because the bands are most uniform theno Data 

obtained from hunter checking stations and from composi tion counts 

indicate that the population is young and that the sex-ratio approaches 

100:100.. 

Composition counts taken in May indicate that at least 50 per 

cent of the calves survive the first yearo The annual increment for 

this herd, after total mortality, was computed to be 10 to 15 per cento 

Caribou are cursory feeders and eat a wide variety or plantae 

The drive for food seems strong, often being expressed even in their 

nervous reactions, although the animals also are "fastidious" eaterso 

The main periods for resting and feeding are the hours surrounding 

noon and midnight o The animals seem to re~ greatly on their sense • 
of smell for finding and choosing foodo The caribouus diet hinges upon 1

1 

the available food supply, and thus varies greatly with the seasons. 

The greatest changes take place in spring and falls Weather conditions 

and the animals 1 location 11 both altitudinal and latitudinal, influence 

the diet by restricting the number and types of plants ava.ilablea 

Field observations and stomach-sample analyses are the main techniques 

for determining the relative importance or various food plants. 

The winter season extends approximately from mid-October to 

mid-A.prilo Available food plants are at a minimum, and most are cover­

ed with snovo Analyses of 23 stomach-samples provided quantitative 

data for this period; field observations furnished general datao The 

lichen and grass-sedge plants proved to be the most important food, 

with voody plants or some importance, alsoo 

Spring lasts approximately from mid-April to mid-J1,1Eleo Rapid 
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vege~tive growth occurs then, and the caribou's diet changes abruptlyo 

Food-habits data for this period came entirely from field observationso 

.Willow leaves, buds, and twigs and the new shoots of grass and sedge 

form the major part or the diet, but dwarf· birch foliage is importanto 

Caribou utilize many other plants, also, but most are not abundanto 

The summer season, extending approximately from mid-June to 

mid-August,p produces an abundant supply of plant foodo Most caribou 

tend to stay above timberline then, where relief' from flies can be had 

on windy ridgetops; this behavior limits much of the animals u feeding 

to alpine vegetationo Quantitative data were available from the 

analyses of 27 stomach-samples; field observations tend to verify the 

f'indingso Willow and dwarf birch foliage are of greatest importanceg 

followed closely by the grasses and sedgeso Fangi and forbs are eaten 

extensively when available, but lichens are a minor food itemo 

The fall season begins soon after the first frosts in August 

and lasts until about mid-October, depending upon weather conditionso 

The caribou0s diet changes swiftly as the vegetation falls before the 

freezing temperatureso Food-habits data resuit mainly from the analy­

sis of' 70 stomach-samples collected August 20 to September 24 from 

hunters 0 killso A complete description is presented of the analysis 

technique used and of the resultso The data indicate that the Steese­

Fortymile caribou0s diet consists largely of' woody plants and fungi 

during early fall, with a shift toward lichens and grass-sedge in 

late f'allo 

".rhe most difficult problems affecting caribou management result 

from the caribou themselveso The cha~cteristics that most impede 

management practices are 1) the erratic, unpredictable mcVements; 2) 



the extensive ranges used, 3) the frequent wide dispersal or the 

animals; and 4) the customary segration of sex and age olasseso 

Contributions made b,y this report are placed in two classesz 

those pertaining strictly to the Steese-Fortymile herd and those 

applicable to the tarren-ground caribou in generala '!'he former class 

lists four contributionsj the latter, threeo 

Much information concerning the caribou remains unlmowno Nine 

items are listedj a knowledge of which is essential to the proper 

management of this big-game species o Many years of eff'ort will be 

required to gain all or themo 



LITERATURE CITED 


Alaska Cooperative Wildlife Research Unito 1952o Population dYJl&lDics 
and movements of' the "Steese Highway" caribou herdo Quarter13' 
report, 3 (4lo 

Alaska Game Commissiono 192So Fourth annual report of the Alaska 
Game Commission to the Secretar.y of Agricultureo 

---~~-~~~o 1929ao Firth annual report of the Executive 
Officer to the Alaska Game Commissiono 

---~-~---o 1929bo . Firth annual report of the Alaska· 
Game Commission to the Secretar,y of Agricultureo . 

---'""!"""~----o 19:30ao .Sixth annual report of the Executive 
Officer to the Alaska Game' Commissiono 

---~-~-~~o 1930bo Sixth annual report of the Alaska 
Game Commission to the Secretary of Agricultureo · 

------~----a 19:3laa Seventh annual report of the Executive 
Officer to the Alaska Game Commissiono 

---~-~-~~o 19:3lbo · Seventh annual report of the Alaska 
Game Commission to the Secretar,y of Agriculturea 

-------------o 19:32ao The eighth report of the Executive 
Officer to the Alaska Game Commissiono 

----=-~-....,._--o 1932ba The eighth report of the Alaska Game 
Commission to the Secretary of Agricultureo · 

---------·0 1934a The ninth report of the· Executive 
Officer to the Alaska Game Commissiona 

---~~----·0 19:34ba The tenth report of the Alaska Game 
Commission to the Secretar,y of Agricultureo 

---'""!"""~----0 19:35ao The tenth report or the Executive 
Officer to the Alaska Game Commissiono 

---~-----o 1935bo The eleventh report or the Alaska Game 
Commission to the Secretary of Agriculturea 

---'""!"'"--=-------~a 19:36aa The eleventh report of the EXecutive 
Officer to the Alaska Game Commissiono 

___________o 19:36ba The twelfth report of the Alaska Game 
Commission ·to the Secretary of Agrioultureo 

-~~~-=--~--=-o The thirteenth annual report of' the· 19.37o 
Alaska Game ' Commission to the Secretary of Agricultureo 



Alaska Game Commissiono 1938o The Executive Officer1 s report to the 
Alaska Game Commissi ono 13a 

1939o The fourteenth report of the Executive 
Officer to the Alaska Game Commissiono 

---~~~~------=~,0 194.3 o The Executive Officer 1 s report to the 
Alaska Game Commissiono 18o 

1944o The fifth annual report of the Alaska 
Game Commission to the Secretary of the Interioro 

-----=-~-=-~-~=-0 1948 o The Executive Officer 1 s report to the 
Alaska Game Commissiono 23o 

---~-~~--o 1950o Federal Aid in Wildlife Restorationo 
Quarterly progress report, 4 (3), 

Banfield, Aa ' Wo Fu 195lo The barren-ground caribouo Canadian Wildlife 
Service 9 Department of Resources and Development, Otta'WB.o 56ppo 

------~-o 1954o Preliminary investigation of the barren 
ground caribouo Wildlife Management Bulletin: Series 1, Number 
lOA and lOBo Canadian Wildlife Service, Otta'WB.o 19lppo 

Bureau of Land Managementa Fire records for interior Alaskao Division 
of Forestry, Fairbankso 

Dawson Weekly Newsa 1950a News article of December 14, Dawson .. 

Dice, La Ro 1943o The biotic provinces of North Americao University 

of Michigan Press, Ann Arboro 78ppo 


Glaser, 	F o So 1940o Letter of August 16 to Regional Director9 Ua So 

Fish and Wildlite Service, Juneaull Alaskao 


Hadwen, Sa and La J o Palmero 1922o Reindeer in Alaskao Uo So Depart­
ment of Agriculture Bulletin Noo 1089, Washingtono 74PP o 

Hanson, 	Ho Co 1952o Importance and development of the reindeer indus­
try in Alaskao Journal of Bange Management» 5 (4) 324.3-25lo 

Hulten 9 	 Eo 1941-1950., Flora of Alaska and Yukono Hakan Ohlssons 

Boktryckerij Lunda 10 vola lll902ppa 


Jessen ss Weeklyo 1949o News article of July 22ll Fairbankso 

_______o 
1950o News article of June 30, Fairbankso 

Kelsall, J o Po 1955 o Barren-ground caribou movements in the Canadian 
arctica Paper given at the North American Wildlife Conference 9 
March 14-16, Montreala 1.3ppo 

Linderll 	Ao 1954o Letter of April 9 to the authoro 



143 

Lutz, Ho J o 1953.o The effects of forest fires on the vegetation of 
interior Alaskao Uo So Department of Agriculture, Alaska 
Forest Research Center, Station Paper Noo 1, Juneauo 36ppo 

Murie, Ao 1944o The wolves of Mount MoKinle;vo Uo So National Park 
Service, Fauna Series Noo 5, Washingtono 238ppo . 

Murie, Oo J a 1935a Alaska-Yukon caribouo Uo Sa Department of Agri­
culture11 North American Fauna Noa 54, Washingtono 94ppa 

___""""""""_o 1939a Description and distribution gl The caribou .!s 
North American big gam.eo Compiled by Ao Ely, Ho Eo Anthony, 
and Ro Ro Mo Carpentera Charles Scribner's Sons, New Yorko 
PPo239-246o 

Osgood, 	Wo Ho 1909o Biological investigations in Alaska and Yukon 
Territoryo Uo So Department of Agriculture, North American 
Fauna Noo 30, Washingtona 96ppo 

Palmer, 	Lo J o 1926o Progress of reindeer grazing investigations in 
Alaskaa Uo So Department of Agriculture Bulletin Noo 1423, 
Washingtono 36ppo 

---~~o 1927a letters of May 26, November 10, and December 6 
to the Chief of Uo So Biological Surveya 

---~~o 19~9a Improved reindeer handlinga Uo Sa Department of 
Agriculture Circular Noa 82, \ilshingtono 18ppo 

o 1940o Caribou versus fire in interior Alaskao Unpub­
----::1:-::i:-s'=""hed MS in files of U o Sa Fish and Wildlife Serviceo 5pp a 

---~~o 194la Caribou versus f'ire in interior Alaskao Unpub­
lished MS in files of Uo So Fish and Wildlife Serviceo 14ppa 

---~-o 1944o Food requirements of' some Alaskan game mammalsa 
Journal of Mammalogy, 25 (1):49-S4o 

Rhode, Co J a 1940a Unpublished itinerary report of August 21 in files 
of' Uo Sa Fish' and Wildlife Servicei Fairbanksa 

Schef'f'er, Vo Ba 195lo Rise and fall of a reindeer herda Scientific 
Monthly, 73 (6)g356-362a 

_Scott, Ra F D' Eo F D Chatelain, and Wo Ao Elkinsa 1950o The status of 
the Dall sheep and caribou in Alaskao Transactions of the 
North American Wildlife Conference, 15:612-626a 

Scott, Ro Fa 1955o Unpublished report of reconnaissance flight on 
March 24 in files of Uo So Fish and Wildlife Service, Fai!-"binkso.. 




Severinghaus, Co Wo 1949o Tooth development and wear as criteria of 
age in white-tailed deero Journal of Wildlife Management, 13 
{2)gl95-216o 

Sheldon, Co l9llo The wilderness of the upper Yukono Charles 
Scribner ;s Sons, New Yorko 354ppo 

Snedecor, Go Wo 1946o Statistical methodso The Iowa State College 
Press, Ames, Iowao 486ppa 

Stuck, Ho 1914o Ten thousand miles with a dog aledo Charles 
Scribner 1 s Sons, New Yorko 420ppo 

____o 1917 o Voyages on the Yukon and its tributaries., Charles 
Scribner's Sons, New Yorko 397ppo 

Watson, 	Go Wo 1954o Caribou movements, abundance, and distribution in 
Federal Aid in Wildlife Restoration quarterly progress report, 
9 {2)g43-60a 

---~-:-~and Robert Fo Scotto 1956o Aerial censusing of the 
Nelchina caribou herdo Paper given at 21st North American 
Wildlife Conferenceo 12ppa 

White, Sa Oo 1932-1937a Unpublished itinerary reports of December 16, 
1932; September lp 1933; May 1 and July 25, 1934; September 1, 
1935; October 31 11 1936; and July 4 and September 17, 19371 in 
files of Ua Sa Fish and Wildlife Service, Fairbankso 

Woolford, Ro 1950-1952o Unpublished MS in files of Ua Sa Fish and 

Wildlife Service, Fairbankso 




145 

VIVA-VOCE REFERENCES 


Barr, Fo 1952o Bush pilot for Alaska Air Lines, Fairbmkso 

Beiderman, Ho 1953o Manager of Northern Commercial Coo store in 
Eagle, Alaska a 

Blank, No . 1955o Game-management agent, Uo Sa Fish and Wildlife 
Serviceo Tok, Alaskao 

Brooks, J o 1952o Long-:time miner at Chicken, Alaskao 

Bucholtz, H., 1953o Long-time resident on Beaver Creek, near Fairbmkso 

Cole, Mo 1955o Resident of Dawson, Yukon Territoryo 

Cox, H., 1953o Resident (at that time) on Nome Creek, near Fairbankso 

Gasser, Go Wo 1954o Long-time employee of Uo Sa Department of Agri­
culture in interior Alaskao Resident of College, Alaskao 

Gerbart.11 Ho 1953o Long-time miner and trapper at Jack Wade, J.laskao 

Glaser, Fo So 195351 1954o Long-time resident of interior Alaskao 
Former predator-control agent for Uo So Fish and Wildlife 
Serviceo Resident of Fairbankso 

Hart, Pa l953o Long-time resident of Fortymile regiono Resident of 
Eagle.ll Alaskao 

Jewell, Wo 1953a. Long-time resident of Circle, Alaskao 

McCombe, Ro 1952, 1953o Long-time resident of Chicken, Alaskao 

_DMilan, 1954o Canadian Customs agent.o Resident of Dawson, Yukon 
Territor,yo ­

Miller, Fa 1953o Long-time miner and road~house operator in Circle 
district, near Central, Alaskao 

Miner, J o Eo 1955o Predator-control agent9 Uo So Fish and Wi ldlife 
Service, Fairbulks, Alaska o 

Purdy, Ao 1952o Long-time miner at Chicken, Alaskao 

Purdy, Fo 1954., Long-time miner at Chicken, Alaskao 

Robinson, G.o 1952., Long- time miner at Jack Wade, Alaska 

Wilkey-, J o 1953o Miner near Boundary, Alaskao 

http:Eagle.ll
http:Gerbart.11



