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Controversies concerning the effects of resource exploitation on North 

American ungulates have raged "hot and heavy" for several generations. David 

Thoreau sounded the rmrning in the 18001 s but the public did not really heed 

the advice of conservationists until the passenger pigeon and bison were 

eradicated and statesmen such as Theodore Roosevelt and Gifford Pinchot 

dewanded protection of remnant ungulate populations during the first decade 

of the 1900's. 

At first it seened the1� was no end to big game populations and for over 

300 years rural Americans fed themselves 1'lith their guns o Often ungulate 

populations were enhanced as homestead clearings opened up portions of the 

great forests permitting the grewth of desirable grasses, forbs and shrubs. 

The meat was not only abundant but free and held in trust for the people by 

the Crown. Settlers did not waste the game but used rrhat was needed to feed 

and clothe their families. 

However, as roads improved, cities grer1 and railways pushed r1estv1ard, 

wild game became a cash cropo During the last half of the 19th Century we 

developed the narkets, the railroads, the manpO\\er and the guns to really 

exploit game supplieso The eradication of the millions of bison by hunting 
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was the most spectacular- and by 1887 they were gone except for a handful saved, 

ironicclly, b:r a Hexica.11. 11 In 1887, the year tl-,e bison va...<lished, there 1..-ere 

no white-tailed deer left in Pennsylvania; by 1900 there were only 500,000 deer· 

left in all the United States of the incalculable millions that had once 

existed • • • • Elk had d\\i.ndled from about ten million animals and a coast-to­

coast distribution to some 50,000 >·Tapiti that clUI'.g to a few pockets of 

wilderness in seven western states o••• In the follovnng year, 1908, there 

were less than 25,000 pronghorn antelope in llorth America Betr:een 1885 

and 1910, our original big g-ulile supplies had faC.ed by more than 80 percent." 

(Had.son and Kozicky, 1971) 

The history of exploitation by year-long, indiscrimiP..a.te hunting for food, 

sale and sport is Hell knovm and I will not belabour the matter further in 

this discussion. Rather, I choose to examine the controversy and impact of 

SCV"JlCUrrent forms of res ource exploitation on native ungulates which are of 

paramount importance today and \·thich must be adequately understood if 11ise 

multiple-use decisions are to be ffiade in the futureo The land-use dev�loprnents 

which I will discuss are as follows: 

1. Forest Logging Practices 

2. Livestock Grazing 

3. Roads and Railways 

4. :Hining 

5. Da�s and Diversions 

6. Arctic and Sub-Arctic Resources Development 

7. Military Training 

Each of these activities is having a pronounced influence on the abundance, 

distribution and well-being of nati.ve ungulates throughout North America. In 

many cases they threaten the very E·xistenc.e of populations over large tracts 

of their range. l1odern 1:-eclmology, the trend to unilateral or single-use land 

management, and the trer.1endou.s inc1·ease in rate of resource exploitation, create 
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a demand for an jxunediat e and thorough knowledge of the impact of resou:rces 

exploitation on 1mg1D.ate s, if catastrop�ies to this i.reportc>.nt Se[ILent of our 

faunal biomass are to be preventedo 

Although a harmonic.us multiple-use mana.gement plan can be achieved ruoong 

renewable, non-rene\-.rable: ; and native ungulate interests, it is not being 

practiced· in North Amertca todc:.y except for a few token lip-service attempts. 

A new land-ethic approach Jrust be developed by politicians and land managers 

if true multiple-use philosophies are to be implementedo The follm.,ing 

synthesis of current knm·dedge on resource exploitation effects of native 

ungulates ru1d the associated controversies could lead to a better understanding 

of present dilemmaso 
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RESOURCE EXPLOITATION AND ITS EFFECTS ON NORTH AMERICAN UNGULATF� 

Preamble 

}�jor changes in land-use practices and philosophies have occurred in 

recent times, especially since 1945. In the 19501s notable changes in forest, 

farm, ra�ge, and fire management practices brought about apparent responses 

in floral-faunal ecosysteffis throughout the United States and Canadao Intensive 

land management practices replaced earlier poor silviculture, fanning, and 

range practices. Shrub fields and fencecro'Yi"S in farming areas, as \iell as 

deciduous shrub and tree cover on foothill and mountain rangelands began to 

disappear. Livestock grazir� of foothill and 1nountain r��ges i�creasedo 

Pulpmills with their extensive clearcut logging practices became more plentiful, 

with less emphasis placed on saw ticber harvested by selective or small 

-- �------ - .- -�- -
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patch-cut logging ope rations . Hunter acce ss via roads and trails increased 

treme:1dously. 

The result during t�1c past two decades has gen erally been an increase in 
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� white-t ailed deer and, i� some areas, moose, but a decrease in elk and mule deer. 

Associated vTith this change has been a pronounced forest successional trend to 

Jll.Clture pi ne, spruce, or �JOplar forests due to fire suppression, as aptly described 

for northern Idaho by Trout and Leege (1971). As the valuable big game grasslands 

and shrublands shrank in size and a correspondinG increase in livestock grazing 

pressure and hunting activity adjacent to these parks occu rs, there has been a 

definite cro·t�ding of wild ungulates onto the re:nD.ining critical grass-shrub 

ranges. Elk, r.rule and vrhitc-tailcd deer have becone more abundant on sub-

alpine and alpine ranges and several conflicts with bighorn sheep are evidenc ed. 

Since 1960, elk have invaded alpine-tundra ran£;es in Alberta and British 

Columbia to the apparent detriment of mountain c aribou herds. A major concern, 

especially since 1945, has bee n the sale of critical winter ranges of big game 

to private enterprise for fanr...i ng, industrial or co.::li!lercit.l purposes. �:omes, 

orchads and noisy recreational activity (particula�ly by motorcycle and 

p0't1Crtobogga..'1s) are making vast deer, elk and rr¥Jose winter ranges un:i.n.'labitable 

to these g&�e species. To counteract these deleterious trends, gove rnme nt 

and private conservation groups are purchasing ?-nd reserving winter ranges for 

wild ungulate purposes, restricting access and vehicular use and transplanting 

ungulates to suitable but unpopulated ranges. Unfo rtunately this defensive 

action is progressing at a much slovrer rate than the depletion of ungulate 

ranges. Hajor controversies occur between conservation agencies and groups 

prima rily concerned with the future well-being of native ungulates, and the 

government-private enterprise segment whose majvr concerns are f0� irr�ediate 

human needs rather than for wildlife. 
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It is agreed that .:orest �ranase:nent practices in fluence ungulate numbers, 

hO\fever the results are viewed as a mixed blessing by wildlife biologists. 
I 

Tremendous increases in forage production during the first 10 to 20 years 

follovfing logging are illpressive and lead \iildlife managers to be optimistic 

and to anticipate significant increases in ungulate ncrnberso In addition, 

winter logging operations in hardYTood forests have provided additional forage 

on critical winter rangeso Logging activities have increased hunter access 

thus enabling more effective harvests of surplus animalso 

Dense forests make poor deer habitato Hature coniferous forests on the 

West Coast often support no more than two deer per square mile (DasiTarill, 1959). 

This is true of dense stands of timber elsev1here and also applies to elk and 

rroose pbpulationso The lovr ungulate density and inferior productivity results 

from the monopoly of sunlight and soil nutrients by the established trees \-rhich 

permits only a small amount of low-nutrition herbaceous and shrubby forage 

production. The value of timberland for deer, moose, and elk is propor·tional 

to the degree that it is broken and interspersed Vlith openings which support 

low grO\·dng, palatable shrubs, grasses and forbs. 

The basic need for native ungulates is suitable habitat which varies ... lith 

the species accordir.g to their food preferences and cover needso \'/hat is done 

to land and its cover largely determines how Jnuch wildlife can be produced and 

maintained. 

Recent studies have shown that logging is not always beneficial and many 

cases of population declines, especially where eA�ensive clearcut logging has 

been employed on elk ranges. The recent concern over the effects of logging 

is most apparent in the Temperate Region Y<nere e.deq11ate shelter may be. as. 

critical to ungulate survival as adequate forageo However, biologists artd 

_..,..,.,...�-------=--- •r 1 ·�-- p jU 
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foresters agree that a p:mcity of knowledee exists on ungulate behaviour and 

seasonal habitat requirements associated with various logging and postlogging 

practices • 

a. Changes in Forage Production and Ungulate Numbers -

Studies in eastern Canada (Telfer, 1970), in western Alberta (Stelfox, 

1962), in coastal ztand�; of Douglas-fir ( Lawrence, 1969), in Montana (Le,ds, 

1967 & Lyon, 1969), Idaho (Pengelly, 1961 and Hungerford, 1969) and others 

6 

have shah� that forage production incre�ses rapidly following the logging of 

forests with most regenerating stands reaching their peak in forage production 

betHeen 10 and 20 years folJ.ow:i.ng logging. It has been shmm that on a 

ponderosa pine site in \·lashington that the critical canopy density was between 

10 and 55 percent (Eddleman, 1969). Up to a 10 percent canopy, herbage 

pr oducti on v/as comparable to that 0:1 open grasslands . \·lhere the canopy 

exceeded 50 percent density,herbage production was so light that it contributed 

little as a forage supply. i'lhen the ponderosa pine canopy exceeded 45. percent , 

forbs produced more dry ma.tter than grasses, rlhereas belo·..r 45 percent canopy, 

grasses were the superior producers . Haj or factors affecting herbage production 

(in addition to cano;)y) Here reported to be soil depth and te).-ture, effective 

moisture , shFub densi ty, basal area, a&e and size class of the tree cover, and 

the abundance of desirable perennial grasses (Eddleman, 1969). 

Si.Jnilar�y, a number of studies have shown that the old log ging practices 

(selective, swall patch-cuts) have been associated with marked increase s in 

"tThite-tailed and mule deer, mo ose and elk. 

A study of Roosevelt elk-forest relationships in th e Douglas-fir region 

of the southern Oregon Coast Range, sho;.,red that the greatest elk use in 

clear-cuts occu:·::-::-.:i i'iv� "LJ ::::ine ye::.:-s c::..::t:er .�-:;;sing (S�;aDson, ::s?O). B m rd .. 1�;; 

and heavy soil disturbance delayed brush development and prolonged the optimum 
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period for elk. The tr.1ctor-logged settings were preferred by elk over the 

high-head settin,gs becailse of eas ier travel along skid t,rails on gentle 

terrain. 

Following extensivu patch-logging and slash-burning in Douglas-fir 

stands on Vancouver Island, British Colu.11bia, deer numbers increased 

dramatically in response to increased production and quality of food from 

as low as 5 per square mile to as high as 150 per square mile in a fe"Yt years 

(Blood and Smith, 1969). However \1ithin another 20 years they are expected 

to be back to the former level due to regrowth of forest covero 

In south·,lestern Oregon, it Has found that follo·rli.ng the logging of 

Douglas-fir stands, elk grazing on cutover areas was light the year after 

timber remval, peaked from six to eight years after logging, and became 

light within 11 to 12 years . Ho·,./Cver, soil disturbance during logging and 

slash burning after logging extended forage production and elk grazing 

(Harper, 1969). 

One study, in the Douglas-fir - ninebark forest i n  Idaho shoHed that 

the shrub component of the vegetation increased for 15 years after logging 

7 

and then decreased as follo·..rs: unlogged - 22 percent, ll years post logging -

81 percent, 15 years - over lOJ percent, 20 years - 80 percent, 35-40 years -

55 percent, 45 years - 40 to 45 percent, and 50 years - 35 percent (Pengelly 

1961). The study showed that preferred forage species \vere in greatest 

abundance about 15 years after logging, but were still more abw1dant than in 

the unlogged forest up to 30-40 years after loggi ng. A study in the Douglas-

fir - pinegrass and the spruce - fir forests in rtestern Hontana revealed an 

increase in production of pinegrass ( Cala'!J.agrostis rubescens) and elk sedge 

(Carex geyeri) follor1ing clearcutting. Both plants species provide i..mportant 

sum.rner forage for mule and white-tailed deer as r:ell as elk (Lewis, 1967). 

Both Lawrence (1969) and Lyon (1969) have correlated forest carrying 



. � 

0 
· "' 

c: 
.... '-

. 8 

capacities for deer with forest succession periods following logging and burning. 

Lawrence (1969) developed a carrying cc..pacit.y r::.od.el for blr!.ck-taileci deer in 

coastal stands of Douglas-fir. In his model, carrying capacity varied from four 

deer per square mile i.11 an old growth forest to 70-100 deer per square mile for 

cutover lands some 15 to 20 years after logging. After reaching that peak, the 

capacity declined rapidly to fe;-;er than 10 deer per square mile for the balance 

of the rotation. Shortening the forest rotation period from 80 to 40 years 

supposedly doubles the forest carrying capacity for deer. In the 80 year rotation , 

the capacity of less than 10 deer per square mile lasts for about tvTo-thirds of 

the rotation, compared to less than on e-half of the rotation in the 40 year 

rotation. Thus the productive p eriod •·rith 10 deer or more per square mile, 

increase� from 25 percent of the 80-year rotation to somewhat over 50 p�rcent 

of the 40-year rotation. By shortening the rotatio�, the sustained yield of 

deer increased from one deer per 42 acres over an 80-year rotation, to one deer 

per 21 acres over a 40-year rotation. Figures 1 and 2 from LaHrence ( 1969) 

show the expected carrying capacj_ties fron the tHo logging rotations. 
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There is a similarLy in the above model which shows the period of 

' greatest deer abundance being 15 to 20 years following loeging, and Figure 3 

. ' 

from Lyon (1969) which s�ows that follornng a fireJdeer numbers increase and 

peak at about 15 t.o 20 y•.;ars , then decline to the lov;est level some 50 to 75 

years after the fire as ·::.he amount of available shrubs, forbs and grasses wanes. 

Conversely, woodlani caribou are more abundant in old coniferous forests 

(Cringan, 1956)o Fires, logging, and human contact have been the principal 

factors causing declines and/or the disappearance of woodland and mow1tain 

caribou (Evans, 1960)o 

0 25 50 
YEARS SINCE BURN 

75 

F1<:. l. Hypntherical model of forest succession following fire. 

100 

Figure 3o Hypothetical model of forest succession follovTing fireo From 
Lyon ( 1969) o 

Hungerford ( 1969) pointed out that a 11boom and bust11 economy of a deer 

population results when large area�; of commercial timberland are clearcut within 

a short time, or follm-ring. la;I:'ge bnrns o The SU!Jply of food for brov1sing usually 

peaks about 8 to 15 years after an area iB clearcut, and is correlated with an 

.... .., ______ _ 
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increase in deer popula1.ions coinciding with the increase in food supply. He 

recOJmnended that these l1oo� an<! b:.::t deer fluctuations could be .r.,odified, or 

stabilized, by clearcutting in blocks so that the broHse food production is 
' 

stabilized, 'rtith differcmt clearcuttings coming into peak production at 

different times. He emphasized the need for close cooperation betvreen the 

forester and the biolog�st in dete�ning when and where clearc�ttir� will be 

done, especially in areas such as northern Idaho where there is only one acre 

of winter range for each 50 acres of s�.rru::.er rangeQ Studies in northern Idaho 

by Hungerford and associates showed that vthen the forest management practice of 

thinning polesize stands of Douglas-fir is employed, that 25 to 30 percent of 

the basal area should be removed to create a significant response of various 

kinds of forage species for 'rlhite-tailect deer and ruffed grouseo 

U1�ulate populations do not al�ays increase following logging as 

evidenced on Vancouver Islru1d with regard to Roosevelt elk populations. 

Regional Hildlife Biologist LDQ Smith (N.maimo, BoC.) reported that elk have 

not noticeably boom�d following loe;ging, even j,n early times (personal comm.). 

He believes that historically there was a good balance between summe r and 

winter range on the Island, and that both habitat types would have to be 

j�creased to have increased the elk population. The elk appear to be much 

more specific than deer in their habitat requirements on Vancouver Island, 

requiring bog'habitat and/or seepage sites, generally with good patches of 

salmonberry (Rubus soectabilis) whi.ch appears to be their preferred food. 

Although logging probably increasec. s�er range, winter range could not be 

increased over the historical situ<.tion sj�ce it consisted of tall trees in 

valley bottoms and all inhabitable valley bottoms were occupied by the time 

logging began, ·a'Ccording to Stith. Lcggirtg w2s therefore detrimental as it 

remved valley ·bottom range. In scme areas elk populations dropped follm'fing 

logging, in others they did not; bt.t in no· instance did the population increase. 
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Smith's opinion wa�. t hat logging initially aided the deer, b ut that 

over- logging cc.u�;ed thci r declin�. If t!-.e ini ti.:J. loGt;ii1J; had follo1..red 

11 

different patterns ( i.e. patch-logging rather than clear-cutting) he s urmis ed 
j 

that the o riginal deer 1-oom ;.rould have been higher, and perhaps more sustained. 

This biologist t ho ught that m:mntain goats are l imited by sununer range as are 

deer o n  Vancouver Island and that logging could increase their summer range. 

He had witnessed mountain go ats usir� the slash areas at low elevations in 

Knight Inlet in late summer. Being vulnerable to hunting, like the elk, he 

thought the goats would never increase rapidly fo llowing logging although some 

increases could be expected if they were given protection. He expected them 

to crash dramatically if their winter range was completely loggedo 

b. Changes in Cover, Shelter, <md Sn<J.-rp:lck Conditions -

Recently biologists have recognized that an adequate s upply o f  forage 

for ungulates is not enough and that cover and shelter requireme nts may in 

many instances be of more importance . T his is especially trlic as harassment 

from machines , forest workers and hunters becomes excessive, and winter rteather 

conditions are severe. Th�s realization has sparked a major controversy that 

large clearcut areas become devoid of big game life because shelter-cover 

requirements are inadequate though an abundance o f  fo rage exists . Similarly 

many biologists contend that adequate winter shelter in the form of mature 

coniferous forest blocks is pararr.o:..mt to the survival of deer, elk, and moose. 

Studies in Maine ( Gill, 1957), in northern Idaho ( Hungerford, 1969), and 

eastern Canada ( Telfer, 1970) have sho�� t hat the critical winter ranges are 

those with the s hallowest and least. crusted snow conditions and where wind-

chill factors are lo\vesto These conciitions are asso ciated with dense, coniferous 

cover. 

Studies in Pennsylvania sho1ve<l that r;hitetails require good cover on 

winter range. Whitetails increase in wei�iht vThen supplied average to good 

0 
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quality food when the te:nperature remains above 40°F, but they lose weight 

rapidly no I:iatter how nutritious t.he foro..ge at tc�peraturcs below 30° F. During 

periods of intense cold or heat, when snow depths mount, or predators and 
I 

hunters increase )then the deer ' s need for cover increase. During periods of 

cold, especially when accompanied by high ��nds, deer seek shelter in coniferous 

or other heavy cover, us ually on tr,e leev1ard side of ridges (!J asmann , 1971). 

In northern Haine, whitetails select nearly pure stands of mature conifers 

with all but closed canopies as winter ytarding areaso The amount of forage on 

adjacent areas determines the number of deer the yard 'flill support o A pattern 

of narrow strips of m ature pine, spruce, or other conifers separated by lanes of 

open bushy cover about 100 yards "Vlide approaches the ideal winter range for 

deer. Several paper and ltunber corr.panies in northern Ne"t England arrange their 

cutting operations to leave uncut strips of heavy coniferous cover along stream 

courses and lake shores to provide necessary cover for deer (Das�ann, 1971). 

Telfer (1970) pointed out that despite the increase in big garue browse 

following logging, often there was inadequate cover left for deero Figure l 

from his article correlates moose arrl deer distribution Hith snow depths in 

eastern Canadao 

In zones A and B ( snmf depths up to 20 inches) of Figure 1, Telfer 

repor ted that the diversity o f  forest types and the lmter probability of 

confining snow covers reduced the harm caus ed by loggir� but local deer 

populations could be seriously affectedo In zones C, D, and E (20 to 30 inch 

snort depths), cover removal could· -:ause drastic reductions in deer populations • 

These are zones of severe snow coniitions 'VIhich lie in a boreal forest region 

where. extensive stands of softwood3 were being logged for pulp on a large 

clear-cut basiso In all zones exc3pt zon� F and some of zone L, logging left 

sufficient cover for moose o Telfe r ( op. cit� pointed out the importance of 

delineating and giving special att3ntion to criti cal vd.nter range for deer, 

0 
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FIG. 1. Median snow-cover depths in eastern Canada at the end of February are superimposed on map of moose and 
white-tailed deer ranges. The letters indicate approximate zones of w1nter survival difficulty for moose and deer. Zone A. 
Deer and some moose; in most v;intcrs neither concentrate. Zone B. Deer and moose. Deer have to concentrate in hail 

the winters CJnd are often confined. Moose sometimes concentrate. Zone C: Deer and moose. Deer concentrate in most 

winters ar.d c;re confined in half the winters. Moose are occas 'onally concentrated and confined. Zone D: Moose, and deer 

are scarce or absent. Moose concentrate in some winters. Zone E: Mease only (except in Gaspe and Anticosti). They 
concentrated in more than half the winters, and are often confined. Zone F: Moose only. They are confined in more than 
half the winters. 
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as their winter range i:1 eastern Canada comprised only 5 to 15 percent of the 

forest land. · 

Drifting and compaction resulting from wind action in the large clear-cuts 
I 

made it generally rr.ore ciifficult for reindeer to feed in these areas in 

undisturbed forests (Kluin, 197l)o 

c. Changes in Access, Behaviour, and Harassment -

Although it was originally supposed that logging would be beneficial in 

providing hunter access thus permitting hunters to crop excess anim:l.ls, it is 

now realized that the degree of access associated with modern clearcut methods 

becomes excessive and big game populations, especially elk, often decline. 

Elk and deer populations in the Schvmrtz Creek - Iris Point area in 

Hontana were reduced to a point of scarcity because of increased hunter access 

and visibility due to logging (Jru1son, 1970)o 

In discussing elk-logging relationships in the northern Rocky Hountains, 

Allen ( 1971) reported that logging can affect elk in two basic v.tays -

tt • •• the physical and vegetal chan ging of elk habitat; and, increased access 

and associated human disturbances resulting from logging road systems ••• The 

overall elk-logging relationship is one of degree and is complicated by such 

factors as pattern of cutting �ts, rotation periods and checkerboard 

ownership11• Allen indicated that a certain amount of access was desirable 

and necessary to maintain elk harvests at a level compatible with management 

goals, but that for each locality at a particular point in time, there r1as an 

optimum level of road accesso He stated that in some areas of Hontana, Oregon 

and i'Jyoming there \iere strong indications of shifts in elk harvest and 

distribution due to increased access following logging operationso 

Regional \"!ildlife Biologist I. Do Smith ( Eanairno, B oC o) pointed out that 

the major complicating factor concerning elk declines following logging on 

-------- --
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Vancouver Island was thE: effect of hunting which accompanies logging. Where 

elk po!Jalatio:ls disappe,.red follo;dng logging (a rare event), the decline 

generally occurred in conjunction with huntingo He knew of only one area in 
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which hunting rlas not believed to have been a factor in an elk population decline 

on the Island. Even where elk declines did not occur, he thought it possible 

that hunting prevented the population from making similar gains in density and 

range expansion noticed in deer populations., 

The ChesnDnnus elk herd in Oregon was reported to have declined appreciably 

from 1962 to 1968 (Bartels and Denney, 1969). The authors concluded - 11Timber 

\ 
management practices such as logging, road construction, and thinning, are \ 
believed to be adversely affecting elk habitat through loss of escape cover and 

areas '"here elk can obtain seclusion from human harassment" o They recommended 

that key winter ranges should be left roadless or else use of the roads be 

prohibited during the wintero Certain timbered fingers \'lhich provide necessary 

escape for elk should be left unlogged, and where mature trees are removed, the 

damage to associated plant species should be minimizedo Thinning of lodgepole 

pine should be designed to leave scattered patches of unthinned trees to 

provide cover corridors for wildlife o 

d. Effects of Various Forest Cutting Hethods -

In considering the effects of various cutting methods on deer populations 

and use in California, BisHell ( 1961) stated that deer like to feed in areas 

that are partially open, and �ill spend more tioe feeding where shrubs are 

separate or at the edge of a patch than \ihere the plants are grorring densely. 

Bro,·;se within the dense thickets that often develop after clearcutting tends 

to be unaccessible and therefore of little benefit to deer, no matter how 

abundant or palatable it may be., 

A study of elk relationships t.o block clearcutting of lodgepole pine in 

the Little Belt Hountains of Montana in 1960 and 1961 showed that those clear-

----. :------ .· T .. 



cuts associated with me�ic drainage heads on north slopes, received the 

greatest use by elk (Y.ir3ch, 1962) o Ir! this st.udy- the cuts varied in size 

from 5 to 55 acres, but 74 percent of all groups of elk observed \iere using 

cuts in the 15o2 to 25o� acre size classo Similarly, those block cuts that 
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,.,.ere seven and eight yec.rs old received 57 percent of the total spring, summer 

and fall usage, although they comprised only 22- percent of the total cut. Elk 

numbers in clearcuts reached a peak in July, dropped to a minimum in late 

August and rose again in Septembero Although the elk used the more mesic sites, 

deer tended to use the xeric clearcuts of the north and south slopeso The study 

showed a great increase in forbs and grasses in the clearcut compared to uncut 

areas, but a sharp decrease in low red huckleberry (Vaccinium scooarium) , thin 

leaf huckleberry (Y..o mer.1branaceur'\) and twin florrer (Linneae borealis) . 

The controversy over the clearcut crisis in the Bitterroots of l-!ontana 

culminated in several articles and publications discussing the effects of 

clearcut logging on the environment. The task force assigned to appraise the 

Forest Service's manageffient in the Bitterroot National Forest concluded 

( Burk, 1970 Po JAl) o 11The hard fact is that the net effect of clearcutting 

on wildlife numbers in the Bitterroot Valley is not knownon The task force 

was unable to conclude whether big game populations had L�creased or decreased 

because of clearcutting in the �itterrooto It could find no studies that 

indica te clearcutting by itself has any adverse effect on either elk or deer, 

but did conclude that the amount of forage for big game and livestock had 

certainly increasedo The force advised that �llch more information is needed 

concerning the relation of elk to other resource manaeement activities. 

Probably the statement that epitomizes the recent dilemma over the 

deleterious effects of clearcutting in the Bitterroot on wilcili;e \'las stated 

by Bolle et al. ( 1970, p o 13) - 11Quality timber manc::.gement and harvest practices 

---... - �=-------



are missing . Considera':.ion of recreation, watershed, wildlife , and grazing 

appear as aftertiougnts ." 
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An evaluation of  the effects of fo restry operations on white-tailed deer 

populations in the province of Quebec ( Pimlott et al o ,  1968) shov1ed that at that 

latitude , intensive rem:wal of coniferous cover renders otherwise suitable 

habitat uninhabitable by deer dur:ing the wint e r .  The article pointed out, 

p. 24 - "There are now more and more instances where forestry operations 

eliminate rather than i:nprove the vrinter habitat of deer . 11 In rcvievting the 

sequence o f  events in areas bordering Quebec, the article compared early and 

recent logging operations , Po24 - "Early operations frequently removed only 

the larger pine and spruce fo r sa\i timber. They did not remove a nwnber of 

coniferous species such as bals&� fir, he :liock and cedar. The openines created 

by the removal of the larger trees promoted the grm·rth of shrubs . such as mountain 

maple and many deciduous tree species such as yellovt birch which are good deer 

foods . In addit ion there were many openings created by logging roads, by 

construction of logging camps , by fanns , which were later abandoned, and by 

fires . In many areas the result Has ideal for deer ( Scveringhaus and Brown, 

1956 ; Seigler, 195l) o The early sequence of events appears to have been very 

similar in parts of eastern On�ario . In many areas the emphasis has changed 

from a sa\v-ti.-rnbe r to a pulp\vood. economy and from small forestry operations to 

large , often highly mechanised operations . In more and n�re instances these 

are resulting in the clearcutting of large areas and many of t.hese are 

urril1habitable by deer in winter. In Ontario, at least , there is also an 

increasing tendency to cut species which previously were unmerchantable . 

Hemlock, which is an important deer food in some areas, provides some o f  the 

best -vrinter cover for deer. It is one of .the i7D St effective trees in red1.1cing 

the depth of snow on the ground. In one part of the Parry Sound Forest District 

.... 
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o f  Ontario , during the ?ast, decade , a ve"r'J large deer yard was eliminated when 

the her!Jlock 'rtas cut.11 '�he article !")oir,-�ed out places in n.)rthern Quebe� Hhe.:-e 

forestry operations had diametrically different effects on the deer range and 
I 

the deer population. I:1 the deer yards east of the Baskatong Reservoir large 

areas were clearcut and now unsuitable for deer in the winter. In the Thirty-one 

mile Lake area, the log,-�ing ope ration vias small and progressed slowly across the 

area, using a method selective both to s pe cies and diameter siz e .  Hemlo ck and 

cedar were gene rally not cut and clumps of small spruce and balsam fir were 

often left. The winter yard was improved by the forestry o pe ration. Pimlott 

et al. ( 1968) stated ( p . 26) that selective logging of so ftNood and fir 

may have considerably reduced the dis tribution of coniferous fo rest stands in 

parts o f  Labelle County . The predominance o f  tolerant deciduous forests 

follmdng logging of coniferous fo rests  was considered to pose a serious barrier 

to the build up of deer populations folloHing a recent decline . 

Both Pengelly ( 1963) and Lawrence ( 1969) propos ed that shorter logging 

rotations Hould benefit deer by producing a co:1tinuous supply of ne11 suc cessional 

grO\-lth . Pengelly concluded that early logging activities at lov1 elevations in 

Dougla s-fir zones generally benefitted Hhite-taile d deer in the Northern Rockies 

by opening up the canopy and producing an abundance of seral shrubs useful as 

forage . Cur rent ( 1963) large s � ale clearcuts at highe r elevations in grand fir 

types ·Here not contributing materially to important deer wint er range s .  He 

advised that small, scattered clearcuts followed by burning may be the best 

practice for both timber and wildlife production in the Douglas-fir zone . Large 

block cuts vsith scattered islands o f  timbe r, followe d  by burning , in grand fir 

types should provide additional winte r  ranges for 1nule deer and elk . 

In Naine, a system based on clearcut strips or patches v1as reco.!TT.lended so 

that 60 to 80 pe rcent o f  the area··'rlas in an age c�ass o f  35 years or older at 

�- -- ------



all time s .  The strips �hould be ·less than . 200 feet wide, and Gill ( 1957) 
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recomine!1ded that 100 foct wide strips were ideal for deer in. Eaine o Verme ( 1965) 

suggested that in the Lc:.ke States clearcuts should be fairly large ( 40 to 160 
I .. 

acres) to allow cedar rEgeneration ( a  favoured deer food) to es cape serious 

browsing darnage o Gill ( 1957) stated that the forestry practices well suited to 

deer range improvement in hardwood forests, are short cutting cycles , all-age 

management in contrast to extensive clearcutting or cutting to low diameter 

limits .  

Dasmann ( 1971) pointed out that the year-long range o f  a group of deer may 

consist of 2 ,000 acres ( 3 ol square miles )  throt�hout much of the Easto He 

recommended the maintenance of quality ranges by a series of properly spaced 

and timed clearcuts ;  suggesting cutting one-quarter ( 500 acres) of the area 

every twenty years to maintain a balance between young and old timber stands . 

Both foresters and wildlife managers agree it ��uld be beneficial for 

the pulpwood industry and for deer to reduce the present 100 year cutting cycle 

period by one-half o Wildlife specialists recom.rr,ended that conifer pla;1tings on 

clearcuts be made in three . to five acre blocks separated by open strips of at 

least 65 feet wide and surrounded by an unplanted perimeter of  the same width. 

e .  Effects of Burning, Spraying , 'l'hinning , and Other Forest 
Hanagement Practices -

A review of the effects o f  slash disposal by fire follmiing logging in 

the Coeur d' Alene Forest in Idaho , showed it to be a useful and inexpens ive 

treatment of  mutual benefit to game managers and silviculturists alike 

( Pengelly, l966) . The practice did not ap�ear to create harmful effects to soil, 

plant , and animal resources. The game ranges created by slash burning have a 

productive life span of  probably n•>t Dore than 30 years . This ?roductive period 

can last considerably longer if pr. >per tree stocking rates are maintained. The 

, . 
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value o f  the big game r. mges c reated by slash fires is seve rely limited by: 

( a) inac cess ::..bility due to log j;:;.J,:s caus e d  bj· felling an:.l. incoJlplcte burn:Lng , 

( b )  poor s it e  selection, such as north slopes at high elevations o r  extreme 

distance from g�e conc 8ntrations , ( c ) cutting in blocks too large for 

acceptance by animals , especia lly >vhit etails , becaus e of insufficient cover and 

snow accumulation (Pengelly, 1966) o Pengelly ( 196.3) pointed out that in Douglas­

fir and grand fir regions o f  western !·fontana and the northern panhandle of 

Idaho , p .  7.39 - " Preliminary studies indicate that removal o f  slash and other 

logging debris by broadcast burning rather than bulldoz ing slash into piles and 

burning it would foster heavier initial stands of prefe rred forage . Ligh t ,  

s ingle burns create a very favourable r.rixture of preferred fo rage species fo r 

l'rhite-tailed deer for a period of fi ''e to thirty years . Smalle r burns are 

prefe rred by white-tailed deer but elk and often mule deer \iill accept almost 

all the conditions s hunned by the white-tailed deer - deeper snous, large open 

brushfields Hith patchy cover, steep high slope s ,  and a ldder variety of plant s 

for fo rage .n 

Other workers have s hmm the benefi cial e ffects of Hildfires that >-rere 

commonly associated with early logging activities in the Northe rn Rockies 

(Edwards et al, 1956 ; Lyon, 1969 ; Stelfox and Taber, 1969 , Dill s ,  1970) . The 

beneficial effects of l'nldfires in the Northern Rockies on wild ungulates was 

discussed by Lyon ( 1969) who stated, P o  214 - 11Unusually large fires in 1910 

and 1919 created thousands of acres of seral , high quality, brushfield habitat. 

Deer and elk populations L�creased in this favourable environment and reached 

unprecedented highs during the early 1940 ' s .  Since that time ? normal succes sional 

development of forest vegetation has resulted in a variety of problems including 

deterioration of sor.1e ranges U.!C.er the · ·tree overst:)ry, growth '>f shrubs beyond 

reach of big game animal s ,  and damage by overuse of reJM.ining ranges •11 
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The welfare of moos 3 populations are profoundly affected by fires in the 

boreal forest as shown b,r S!)encer c:..nd Ea:�ala ( 196!;.) for the Kenai Peninsula of 

Alaska. Diverse vegetative types developed following the fire, and mose vlere 
I 

attracted to the ne\v bronse \vithin five years . Haxinrum browse production 

occurred about 15 years after the burn with moose forage conditions favourable 

sometimes up to 60 - 70 years after the burn. However, the duration and volume 

of  browse growth was highly variable with some areas having produced no browse 

growth following fires.  Pengelly ( 1966) concluded, p .20 - 11 • • •  fire is a 

rough and largely unpredictable tool due to the follO\ving variable s ;  time and 

intensity of burn, ho�ogeneity of  burn, kind and availability of fuel and seed 

source and gro\-:ing conditions during the first season after the fire .11 

It is well kno\m that caribou abundance declines as the age o f  the 

coniferous forest decreases ( Cringan, 1956, Evm1s , 1960) . 

Hungerford ( 1969) surmised that forest thinnings offer one of the best 

possibilities for solving the problem o f  fluctuating deer populations . \·[here 

the production of browse peaks at 10 to 15 years after lozging, th:i,nning at 20 to 2 5  

years would stimulate a secondary peak o f  deer forage , thus resulting in a good 

supply of deer forage for 50 to 55 years after logging . He cited the results of 

thinning stands of western \ihite pine in northern Idaho where the climax is 

western red cedar and western hemlock. The beneficial effects of this thinning 

in production of vlildlife foods lasted for 30 to hO years. 

A study of herbicide treatffient. of browse on a big game winter range in 

northern Idaho (Hueggler,  1966) shc·wed that 2,4-D and 2 ,45-T chemicals were 

effective in lowering the live cro'm and increasing the basal sprouting o f  

browse grown beyond the reach of  e�� and deer. An application of 3 pounds per 

acre applied in carl;{ or late SUIT.i.�lr v:as r�st cffecti ve • .  \·:illo·,; sprouted 

prolifically ; ro ck spirea and maple sprouted rooderately; ceanothus and mock 

0 
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orange sprouted poorly. Due to the susceptibility o f  red stem ceanothus to 

killing by he rbicide apFlication, it was reco�ended th�t the s e  chemicals not 

be used 'ftherever this dE-s irable browse species was abundant • 

f. Su.mzna.ry and Conclusic.ns -

In general , it appE:ars that the effect o f  logging on wild ungulates is 

basically one of degree . One cut and one road will have little effect, several 

cuts and access roads in vast tracts of dense mature coniferous forests will 

likely be beneficial by improving the balance among food-shelter-cover 

requirements while concurrently affording the opportunity for hunters to harvest 

surplus populations . Numerous clearcuts and roads which deplete optimum 

shelter-cover requirement s and 'fthich induce excessive harassment from humans, 

vehicles and equipment 'rlill gene rally be detrimental in proportion to the 

intensity of logging . 

As .emphasized by Lyon ( 1966) p .  6 ,  7 - 11 • • • ne it h e r  logging nor vrildfire 

is all-rays dependable in producing good wildlife rang e s .  Hore often than not 

the plants that flourish aft e r  tree removal are only partially suitable as 

forage and cover. Clearcut logging , however, does have one vital advantage 

over wildfire : follo;·ti.ng logging , it is theoret ically possible to control 

slash disposal on site preparation to favor des irable plants and create high 

quality game range • • •  land areas be ing logged each year could provide habitat 

for more \vildlife than we now have . The missing factor is the combination of 

knowledge and technique s for managing vegetation so as to produce a superior 

environment fo r animals ." 

As the .Honta.ne forest form.aticn of western Canada. and northHe stern 

United States has a conife rous cl�J� of species largely unpalatable and out 

of reach of big ga. rn� ( Cm.,an, 1952) ) loggir.g can vastly iJnprove the big game 

carrying capacity of potential UP�l la.te winter ranges . However, in the northern 
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latitudes and mountainous regions away fl'?n the coasts,  an interspersion of  

d er:se rrature conife.rou!; patches vt:..t h  log,eed areas is required to  provide adequate 

winter shelter for big game species ( Stelfox and Taber, 1969, Telfer, 1970) � 

The effects of lotging depenct upon the forest cropping system, postlogging 

treatment , the length <md pattern of each cutting cycle , edaphic, physiographic 

and climatic conditiom; , as well as the behavioral characteristics and habitat 

requirements of the ungulate species a  

Hany authors pointed out the scarcity of  info:r"ina tion dealing vtith the 

effects of logging practices on wild ungulate populations, distributions , winte r  

shelter needs and tolerance , behaviour, , and, to a lesser extent , o n  forage 

production and preferences . They recommended more effort on research to provide 

ansvters to these logging-ungulate problems. 

In summary, then, many authors have suggested that logging has benefitted 

deer and moose range - Graham ( 1954) , Gill (1957) , Pengelly (1961) , Stelfox (1962) , 

Crouch .(1967) , Lyon (1969) , LaNrence (1969) , Stelfox and Taber (1969) , Blood and 

S rnith (1969) , Telfer ( 1970) . Ho•:fever, several of these authors , in addit ion to 

Reid and Goodrum (1957) , Pimlott et al. (1968) , Bartels and Denney (1969) ,  

SHanson (1970) , Janson (1970) , have sho'fm where excessive logging , improper 

cutting de::>ign or increased hunter acces s  associated vii th logging have resulted 

in decreases in wild ungulate populations or their use of logged areas . Authors 

generally agree that logging and Hildfires in coniferous forests are asso ciated 

with declines in caribou numbers o 

Finally, much of the controve�sy is clouded by the impact �nich forest 

succession during the past 50 years has had in co nverting the extensive pyric­

induced grass-shrub lands back int•:> unpro ductive coniferous forests. The impact 

of  this forest succession nust be isolated ani evaluated before the controversies 

of benefits versus deleterious effects of logging on native ungulates can be 

fully realized. •. 
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2 .  EFFECTS OF GRAZiiD BY DOI1ESTIC LIVESTOCK 0;-.I NA TIV""i Ul-CUIATES 
\ 

P roblems of livestock grazing in mountain and foothill big game ranges are 

often asso ciated with public land alienation and forest succession, and at t ime s  

\'later impoundments . A la r�e portion o f  livesto ck-game ranges in the Int e rmountain 

Region of northwestern U . S .  and Ca�ada are seral shrublands created as a result o f  

extensive logging and wildfires during the late 1800' s and early 1900 ' s .  In 

addition, extensive foothill-rP.ountain grasslands were converted to shrub-fo rb 

rangelands due to severe overgrazing from livestock during the same period . A 

classic example is the rangelands o f  Utah vthich v1ere so abused by excessive 

grazing from domestic sheep during the period 1850 to 1910, that shrub vegetation 

soon predominated and mule deer populations increased markedly. Forest 

regeneration coupled with other range los s e s  has diminis hed the extent and 

quality of seral shru.b ranges ,  Hhile a.ni.rr.a.l co:J.� entrations on the remainder and 

the less extensive native grasslands has produc ed sharper competition. For wild 



29 

uneulates this produced a greater stress during the winter when dome stic animals 

were being artificially .fedo 

The basic grazing management systems are continuous, rotation ( or alternate) , 
' 

deferred, deferred-rota�ion, and rest-rotationo Each o f  these systems results in 

variations in \vildlife :1abitat conditions o 11The effects o f  livestock grazing on 

wildlife may be competi>::.ive, beneficial, o r  neutral, depending upo
_
n many 

variable s .  Such facto rs as vegetation type s ,  kinds and combinations o f  livesto ck, --o 

topography, soils , and availability of water are involvedo Competition bet-y1een 

livestock and game may be direct where both feed on much the s ame forage species , 

as do sheep and deer • • • In many cases , ho'11ever, big game and livestock in 

moderate numbers do not graze the same areas or the same species" ( National 

Research Council, 1970) o Prope r graz ing rates by livestock at times help to 

ID3.intain a suitable grass-shrub bala.nce o In eastern Oregon and \'lashington dual 

grazing of dry ranges by livestock and deer ma intained a aesirable level of shrub s ,  

such a s  bitterbrush ( preferred deer bro·,.,.se) , which othe r\·;ise became depleted from 

grass competition when livestock graz ing 'fTa S  prevented (Eddleman & HcLean, 1969) . 

The authors advo cated that a sustained yield of big game could be developed, in 

many cas e s ,  by the use o f  habitat m:mipulation, fo rag e improverrent o f  depleted 

ranges ,  plus integrated use by livestock so as to provide control o f _ animal 

dist ribution and time o f  use o They pointed out that in western !·fontana cattle 

will eat broHse species intensively, e o  g o  s e rvicebe rr-.r, where forage is limited 

and after herbaceous plants mature in late summe r  and early fall; 'fTith most 

specie s that cattle find palatable being preferred specie s for deer and elk. 

Nuch of the Northern Great Plains witne ssed an increase in sagebrush 

coverage following years o f  exce ss.Lve cattle and horse grazing while moister 

grassland regions in the foothills anci mou .. "'lt ains responded to heavy livesto ck 

grazing and fire protection, by an . increase in aspen, willow , mountain mohogany 
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and othe r  shrubs prefe�·ed by deer, elk and moose . Since 1950 there has been an 

increasing effort by lb·estock i.'1terests to reconvert sagebrush and aspen 

shrublands to productiv� grasslands in order to increase livestock grazing unit s .  
,, 

Such pro[;rams will have a deleterious effect on rtild U11gulates . Antelope he rds 

that were confined to a foothill grassland area lacking in sagebrush near Glasgow, 

Montana suffered a winter loss of at least 500 prongho rns during the winter o f  

1964-65 .  Subsequent fa1m production from this herd was only about half that of 

normal. Antelope near Halta where saGebru s h  vras abundant did not suffer heavy 

rlinter losses o r  a decrease in fa1m production during and after this same winter 

although they were subjected to the same severe Hint er cond.itions ( Mussehl, 1971) . 

Sagebrush is also one o f  the th1�e most impo rtant mule deer browse species. A 

Colorado study concluded that removal of large areas of sagebrush on critical 

deer winter ranges could be the beginning of the end for many deer herds in the 

West ( Hussehl, 1971) . 

The history of range nanagement in British Columbia has s hovm an absence o f  

the recognition o f  Hildlifc and other rec reation based resources .  Gra�ing 

policies were inherited from a time when Hildlife \·laS not an important 

cons ideration. This unilateral ap;nuach has resulted in conunitnents to grazing 

interests ,  \vithout effe ctive measures to acco:n.'IlOdate o r  ret rieve wildlife resource 

capacitie s .  Conflict s  in the use o f  land for grazing and wildlife \-dll likely 

increase unless conside ration is given to both resources in future land use 

policies and practi ces ( D emarchi and Smith, 1969) . Wild �Duntain sheep utilize 

identical range s  as dome stic sheep and cattle and also identical plants within 

these ranges in many areas of southeastern British Columbia. The introduction o f  

large numbers of cattle t o  East Kootenay range s  resulted in a reduction o f  

available food for bighorn sheep . A reduction i n  wild sheep nwrlbers Has predicted 

in 1955 by the regional wildlife biologist . The die-off began during the winter 
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of 1964-65 and ended in losses varying from 50 to more than 90 percent of 

individual herds throughout the East. !�oo t.enay R�giono The die-off could have 

been prevented by the e;�clusion of livestock grazing from critical bighorn sheep 

\tinte r  ranges . The key to suitable winter range and the availability of food is 

snow depth which is dependent upon such features o f  the land as slope, aspect and 

elevation ( Demarchi and Smit h,  1969) o The major problem appears to be forage 

cqmpetition on critical bighorn sheep vtinter range as cattle and wild sheep do 

not appear to compete significantly for suro.-re r range o The cattle remain near 

timber fringes and meadows while bighorns usually summer on alpine slopes and 

ridges .  Cattle and bighorns do compete on \iinter range while deer also use this 

range in the spring ( Eddleman and HcLean, 1969) . 

Typical of the big grune-livestock conflict on lands that have undergone 

tremendous physical changes in recent times was described for the East Kootenay 
' 

· ·  region of southeastern British Columbia by Demarchi ( 1971)' , p. 17 . "The seral-

shrub areas that form the critical big game r1inter ranges iri the Rocky Mountain 

Trench were formed by forest fires in the early 1900 1 s .  These areas are now 

being reinvaded by conifer trees due to the present forest fire protection 

program. Reforestation that has occurred since 1930 no·o'i occupies 301 square 

mile s ,  while only 170 square miles remain as seral-shrub areas ( critical big 

game winter range) .  This s��e big game winter range is also overgrazed to the 

extent that 103 out of 170 square miles are classified as critically overutilized. 

Thus only 57 square miles of seral-shrub areas remain in good condition and 

presently unforested. The limited grassland ranges of the area, though not 

capable o f  the same degree of reforestation, are seriously overgrazed • • •  

Finally, 28.1 square miles of grassland, seral-shrub , conifer and deciduous 

forests and ripariQn habitat will be inundate d  \ihen the Libby Reser-voir is 

flooded in 1972 ." 
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A major problem st ems from the disproportionate amount of range available 

to >fild ungu�ates in th � Hinter co:-:pa:::-::d to the � W..:'.'ir, and the failure of land 

rranagers to grasp the s ignificance o f  this fact . Often managers are conce rned 

about livestock-game co:npetition during the sununer when the forner are free­

ranging . Livestock own �rs feel they are be ing fair to big game interests if 

the livestock summer on1y on the lm·rlands and lO\•<er mount ain slopes leaving the 

higher slopes and plateaus for big game forage . Hmiever, the crux come s  as 

winter approaches and livestock are at least partially subsidized on artificial 

forage . The big game animals are forced to move dO\mward by inclement weather 

conditions in the higher ranges onto the lower ranges only to find that the 

forage has been depleted by SUJ1!llle r  livesto c k  use .  The alternatives are either 

starvation or else to turn to artificial forar;e o n ,  or adjacent to , the preferred 

winter range s .  Livestock O\mers have not been willing to share their winter 

forage nor to reduce summe r grazing to the po int where adequate food remains to 

support the big game population through the vdnt e r .  Corrective programs which 

have usually not been in the best interests of native ungulate s ,  have been to 

reduce game numbe rs through increased hunting pressure on low elevation winte r  

ranges ,  and where winte r  game populations are high and considered valuable , then 

to initiate winte r  feeding pro grams . The big game resources suffers ult��tely 

by both methods while sutnmer r�ge and watershed values also suffer from the 

latter plan. One critical problem is the fencing of ra�ges used by both antelope 

and domestic sheep, Hhich prevent antelope from reaching \\'ater o r  sheltered 

areas in times of stre s s .  A fence that will hold sheep but that vdll pass 

antelope has not been developed. Similar problems may occur if fences are so 

high as to be difficult for deer, elk and moose to jump ( National Research 

Council, 1970) . One study in Idaho sho·>ied there · was only one. acre of deer 

winter range for every 50 acres of summr range ( Hungerford, 1969) . Most studies 

.. ---;--- * 
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in Canada and the Northe rn Rockies in the U o S .  sho·t� t hat big game animals rrinter 

on 10 percent or less oi their yearlong range ( Co·,Ian, 1950, Stelfox &. T abe r ,  1969, 

Telfer, 1970) • 

The present and fut ure welfare o f  w:Lld ungulate s  has be come acute throughout 

much o f  the Inte rmountain states and provinces where these c ritical 1dnter ranges 

have , and are be ing , allenated for single use purposes such as livestock grazing , 

cultivation, urban ��d industrial develop�ento A difficult aspect of the 

controversy to corre ct > is the concept that big ga�e is the prope�y of the Crown 

and managed by the governr....ent while muc h of the range occupie d ,  especially during 

the winter, is p rivately owne do 11';/hereas sto ckmen often are unreasonable in their 

demands for exclusive use of fede ral lands , some sportsmen add to this problem by 

blind oppos ition t o  anything reser.1bling control over the game numbers • • • Under 

present lm1s , there is little provision made \</hereby landowners can be remunerated 

for furnishing forage to publicly owned g� , and it is natural that they should 

resent excessive number s o  Conversely, on public land, the re· may be little 

justification for reducing game numbers below the carrying capacity of the game 

range • • •  Only when landovme rs , game managers , stockmen, and sportsmen can look 

upon land as a public heritage that must be conserved and usedto the greatest 

good of humanity, can game-livestock conflicts be settled11 ( Stoddart and Smith, 

1955) ; 
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\'/ithin the Ca.nadiar1 Rocky ! �oun"t.ain National Parks the author has observed 

two beneficial effects <�d three deleterious effects of roads and railways on 
J 

native ungulateso These are as follows : 

Beneficial Effects 

1. Roads are constructed primarily alone the valley bottoms and lo•,rer 

mountain slopes within the Prairie Transition and coniferous Hudsonian 

zones . Under 50 years of fire suppression follO\'ling e.xtensi ve fires 

during the period 1880 to 1920, these zones grew up into dense stands 

of  lodgepole pine or white spruceo  As the productive early-successional 

seres disappeared> the carrying capacity fo r elk, deer, and to a lesser 

extent moose and bighorn sheep declined noticeably since ahout 1940. 

Currently, the natural carrying capacities of important Hintering 

valleys such as the Athabasca Valley i n  Jasper and �he BoH Valley in 

Banff National Parks are lowo Hm·1ever, relatively large populations of  

elk, and lesser nwnbers o f  mule deer and bighorn sheep are being 

sustained throughout the Hinte r  on the grass-seeded high·,"ay back-slopes .  

The 3 5  mile s of grassland ( 900 t o  1,000 acres) adjacent to Highh•ay No . 16 

from Jasper to the East Park Gate provides most of the winter forage 

utilized by 800 elk , as well as providing considerable forage for some 

300 bighorn sheep and 50 mule deero 

Similarly, the grassed slopes adjacent to the Trans-Canada High,my for 

a distance of five miles west of Banff provides the majority of  the 

l-linter forage for 75 to 100 .bighorn sheep and some 25 mule deer and elk. 

Banfield ( 1958) pointed out that thi.s bighorn sheep herd nu.rnbered 37.5 

animals in the 1920 ' s  follor1ing extensive fires at the turn of the 
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century . The herd declined to 50 ·to 75 animals in the late 1950' s when 

the t;rasslands :>ecaro.e replaced by a Douglas fir-'fthite spruce forest. 

The construction of the Trans-Canada HighHay in the 1960 ' s  and the 
i 

grass-seeded back-slopes undoubtedly permitted the sheep herd to increase 

to an esti..'llated 7 5 to 100 animals in l968o 

2. The roads and cleared back-slopes provide easy travel lanes for elk, 

deer and bighorn sheep during seasonal migrations and have undoubtedly 

resulted in less energy loss for herds migrating during deep snm'i 

periods . During the rutting period for bighorn sheep in Jasper National 

Park a rnature r&� was observed to walk a distance of 13 miles along the 

paved Highway No . 16 between two ewe bands . The highr1ay traversed 

through ll miles of lodgepole p ine and 'r:hite spruce forests Hhich 

o rdinarily would have created a barrier to this rrovement ( Insp . George 

" }litchell, pers . corrm.) . 

Deleterious 

1. The vtild ungulates are lured to the roadsides and railway right-of-Hays 

in search of food or easy travel lanes or merely in order to traverse 

along a migration route . Large nurrbers are killed annually by vehicles 

and trains especially in foothill and muntainous areas . For example , 

the 50 miles of High\iay No . 16 in Jasper National Park accounts for a 

minimum annual toll o f  7 bighorn sheep, 16 elk, 19 mule deer, and 

6 moose, o r  48 ungulates ( 0 .  '12 per mile of railrray) . Trains running 

on a nearby raihmy line account for another 9 bighorns , 12 elk, 4 deer, 

and 10 ooose annually, or 35 ungulates ( 0. 75 per mile o f  railway) . 

2 .  Bighorn sheep are also lured to high'r;ays that are 11 salted11 during the 

w:inter to reduce icy conditions . Several bighorn sheep herds and one 

-�-- ,. �----. .  . . ..,..,.. 
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mountain goat herd have become infe cted with a soremouth ( contagious 

ecthyina) virus disease vrhich causes debilitation and mortality ,  

especially in lambs and kids o This disease in the Canadian National 

Parks is found only in herds v:hich have access to artificial salt . The 

U . S .  Bureau of Sport Fisheries and -tlildlife reported that vlisconsin 

scattered 15 o 8  tons of rock salt per mile of highway during the vrint e r  

o f  1964-65 .  They report salt poisoning and fatalities among seve ral 

game species in vlisconsin ( De fending All Outdoors 5( J )  , Harch 1971) • . 

In Scandi.'1avia , highv;ays and raihrays have transecteti reindeer 

ranges and migration routes vrithout appreciable interference to the free 

movement o f  reindeer ( Klein , 1971) . In some cases , fences were 

constructed along stretches o f  railroad to funnel reinde e r  beneath 

bridges or to prevent them from crossing tracks except at desienated 

locations . However ,  in Non1ay highways and railroads have obstructed 

the movement of reindee r o  They milled close t o  the tracks for lo�g 

periods before cros s ing and were repeatedly frightened away by passing 

t rains . 11Snow fenc e s ,  deep cuts through ro c k ,  and drifted sno\v acted 

as physical barriers to the reindeer along many stretches of the 

railroad. Finally, several years after the construction o f  the 

railroad during the early 1920 1 s ,  the reindeer stopped using the 

eastern region" ( Klein , 1971) . In the \·rest ern region, the population 

which had been reduced by hunt ing , increased under protection despite 

the railroad and highHay acting as a barrier to an:iJnal movement to the 

east. By the m.id-19501 s, serious range deterioration vras evident and 

some an:iJr.als began cros sing the railroad and highvray to use the eastern 

regio n .  After increasing t o  a population o f  15,000 animals in 1960 , 

the population was reduce d  by hunting and dispersal to about 1,000 to 
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1 , 500 animals in the vTestern regiono The western range has not yet 

reco v :; red fro:.1 o·rergrazing nhile the easte rn  region has ext ens ive stands 

of lightly used lichens . This case illustrates that railroads and 

highways may dis::'Upt caribou and reindeer n:ovements to the extent that 

serious range de·::,e rioration oc curs ( Klein, 1971) o 

Carcass cow�s along the high-speed Burlington-Northe rn Railroad in 

the Fisher River-\·lolf Creek winter range in Hontana from 1965 to 1970 

showed deer kills per mile ranging from 0 to 37 over a 20 mile sample 

area . Trains travelling less than 30 ffioP oh .  in Alaska killed far fewer 

moose than trains travellD15 at greater speeds . Trails bulldozed through 

the snoH parallel to the railroad right-o f-way, in addition to the 

c reation of feed yards by bulldoz ing dol-m dec iduous trees away from the 

railway tracks served to reduc e moose rr.ortalities from trains ( Firebaugh , 

197l) o 
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Stewart, I.. . Udall adcquc.t'=lY S'..:.":'_"":'..'J.rized the dile:r .. -ra of past Dineral resource 

exploitation and environmental ills as follo·..rs ( Udall , 1970) : " In the past , the 

myth of endless resourc(�S blinded us to the horrible results of reckless mining 

practices on our public lands. But times have changed and we realize now that 

we dare not destroy the fe\i \'i'hite Clouds which re:naino The scars are far too 

deep. Our mountains have been stripped and gouged by copper miners in Arizona 

and 1-iontana, by iron ore miners in Hinnesota, by jade miners in Hyoming and coal 

stripping in Appalachia • • •  all in the narr£ of 1 progress 1 •  Some of this mining 

was vital to national growth • • • but far too much of it was carried out under a 

strip-and-run philosophy, needlessly reducing the quality of everyone ' s  

environ.T,ent . The real culprit at \·fhite Clouds [Idaho] is not the mining 

companies nor the UQited States Forest Serrice , nor the people trying to save 

the beauty o f  those najestic peaks. Hhat is really 'frron.g is the antique mining 

law of 1872, a frontier law that protects the exploiter and ignores the values 

of scener-.r, wildlife, 'ftatershed and recreation. The laH no longer serves the 

public interest . 'de need new laws that will." This philosophy still exists to 

a large extent throughout North America and has been responsible for the 

despoliation of extensive areas of 'frild u.'1gulate range . Big game resources have 

been given little consideration in deciding vrhether or not mining should be 

permitted. 

Coal bearing areas in Canada are o ften lands that support aspen and/or 

grassland vegetation. In western Alberta these are productive and critical 

ranges for abundant populations of mule deer, elk, bighorn sheep and for a 

lesser population of mountain goats ,  caribou, moose and white-tailed deer. 

The critical nature of the grassland and aspen comm,�ities for ungulate 

survival in the mountains can be appreciated when vTe realize that during the 

seven-month winter period ( mid Oct - mid J{ay) these animals are forced to \>linter 
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on 10 percent or  less of the mountainous area with many winter ranges supporting 

densities of 25 t.o 100 animals per square mile . Open grasslands and aspen 

pastures compris e over 7 5  percent o f  this confined winter range ( Stelfox and 

Taber, 1969, Co-.·ran ,  195C ) o 

Of the 47o2 billior.. short tons of coal in Alberta, 37o3 billion are 

bituminous ( coking) coal located in the mountain and foothill region. Present 

contracts call for an annual export of 5 o4  million tons to Japan by 1975 .  Coal 

production in Alberta is expected to increase to ll o 6  million short tons by 

1975,  and to 32 .4  rnillion short tons by 1990 ( a  five-fold increase over 1970 

production) . The method of extraction of the bituminous coal will be almost 

exclusively a strip-mining operation along a 200 mile belt of mountain-foothill 

terrain adjacent to Haterton, Ba.nff and Jasper National Parks o By 1990, Alberta 

strip mining will o ccur at a rate of 2 ,200 acres annually o At least 32 ,000 acres 

could be strip-mined over the next 20 years in the roountain-foothill belt 

( Canada Dept . of the Environment , 1971) . 

].fining sites in the Smoky River and Coalbranch areas of western Alberta lie 

in the heart of crit ical winter range for bighorn sheep, mountain goat , caribou, 

elk, mule deer and rnoose.  These mountain and foothill ranges which lie adjacent 

to the National Parks of Jasper, Banff and Vlaterton Lakes also provide the 

necessary 'rlinter range for large populations of wild ungulates 'rthich migrate each 

fall from the parks to winter on the pri.Ine provincial ranges, Hhere snow depths 

are more favorable o  

There is concern over the effncts o f  surface mining for chromite and other 

minerals in the Beartooth gountain�; of south-central Hontana, on ungulates . More 

than 100 square miles are in dange:.• of total ecological disruption since major 

mining develop:nent begd.Il in 1967 . Elk, mule (eer, and IWose occur in the mountain 

valleys while mountain goats and b:._ghorn :>heep are found on the peaks and plateaus . 

•pt•• -.... -���------ -
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Wildlife authorities arE: concerned that habitat destruction from both mining and 

road construction will 'be deleterious w big ge.rn::: animals , and that disturba.r1ees 

from mining and improvecl access may force the animals from the are a .  Under the 

antiquated mining laH of 1872 there is no practical way to prevent a mine r from 

prospecting , mining the mineral deposit and then moving on, le aving behind broken 

machinery, trash and mir:ed holes ( Hastcoat, 1971) . 

A majo r  issue in the controve rsy o f  mining versus wildlife is the fact that 

re clama.tion o f  strip-mined areas is in general currently almo st non-existent • . 

Token efforts exist in some areas but there are few o r  no concrete reclamation 

programs being de s igned in conjunction with the actual mining plan. Re clamation 

in Alberta amount s to either extens ive pres s coverage with very little actual 

restoration, o r  extremely minimal res toration to dispel o.dverse public opinion. 

Another problem associated vrith mining '"hich has a direct bearing on the 

vrelfare of native ungulates is the influx of hum:ms .  Plant sites ,  as well as 

town sites are gene rally situated in valleys near adequate water sonrces vrhich 

alrr.ost invariably coincide vdth the locations o f  critical vlinte r  ranges for 

ungulate s .  The micro-climates and associated vegetative patterns along the 

valleys provide all the requirements for wintering ungulate populations . The 

harassment and displacement which results from the presence of modern man result s 

in disastrous consequences for animals attempting to compete for the same space . 
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5 .  THE EFFECTS OF DJJ•1S AND DIVEHSIONS IN NORTH AHERICA ON NATIVE UhlGULATES 

Two elements o f  controversy that have arisen are : 

a) a t remendous inc rease in hydro-electr�c poHer dezr.and for industrial , 

comnercial and residential use s 9  e . g .  deu1and currently doubling every 

7 . 5  years in Alberta. 

b) an acute water shor�age alre ady appearing in southe rn Alberta and 

Saskatchewan . \'later shortages are even more acute in desert and 

semi-desert states such as Utah . 

In Alberta this Hater shortaGe concern has resulted in the initiation of bro 

major impoundment and diversion scheme s .  The P .R . I .M.E. scheme will divert 

po rtions of wate r  flm·ling from the Foothills and Mountains of western Alberta · 

northeast to the Athabasca and Peace Rivers to the Arctic Ocean, towards the 

southeast across the southern prairies tov1ards the Hudson Bay. The pro ject 

includes 23 dams, many of which hav<.! already been completed or started. The 

Saskatchertan-Nel son Basin Diversion Propos al is designed to evaluate potential 

diversions of north flm.;ir..g ¥m.ters from. th€: SaE katche·dan-i:elso!1 Basin south into 

the Great Lake s and Souris basin are a .  It plans for 23 dams o f  which some . 

0 
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structures have been cortpletedo 

Several controversj.es as so cia ted i�i t-h 1-he above t· ... 'O schewes ara : 

l .  Are the costs o f  such los s es as wildlife, agriculture and recreation being 

calculated into pro j ect costs? The U . S . Army Corps o f  Engineers a-re now 

compelled in some cases to include the cost of replacing wildlife habitat 

and recreation lanc:s which they are about to inundate. Kenneth Boulding , 

an economist ,  states that 11The only way you could explain the water policy 

in this country ,::as the religious explanation that we viOrship the -vmt e r  

goddess and f1ence had t o  build all these pyramids - all these darns and 

temples • 11 There is no other conce ivable rational explanation 0 • •  The 

domination o f  al11'.ost all re!Jources policy by engine ers and people of this 

kind is utterly disastrous ( Harine , l969) o 

2 .  Hhat gross biospheric repercussions ·Hill evolve from major No rth American 

"rater dive rsions? vlhat part does the 11ackenzie River play in arctic thermal 

relations and in world clilr.a.tic stability? 

3 .  Vlhat effects will dams and diversions have on the availability o f  critical 

ungulate >"finter ranbes and necessary seasonal migr<!tion., within Foothill and 
• 

Mountainous regions? 

Examples of the impact of several ope rational and pro'posed dams and diversion , 

schemss on ungulat e s  are as follows : 

l. The Castle Reef DaTil in Montana is expected to block the fall migration o f  

elk to their vlinte r  range and to block their rett:rn spring migration. It 

would also flood bigho rn sheep range . The· Hell£ en Lake area on the Nadison 

River in Yellowstone Park now supports 250-300 elk compared to at least 

1,000 elk prior to the construction of the dam in 1915 which prevented the 

fall migration to the loxer !-�dison Hinter arec?. ( Craigheaci, J . L .  Pers . Comm. ) .  

2.  The Rampart Dam, if developed, ;-10uld inundate an area along the Yukon River 

. �  
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larger than the St 3.te of New Jersey and would cause the destruction o f  vital 

moose range Hhich ·�urrently support-s 12 , 000 moose ( Harine , 1969) . 

3 . The Everglades s ch<;me to construct a neh.·ork of canals , leve e s ,  and dams 

caused the destruc·:.ion of important deer habitat as well as thousands of 

de e r .  T he most im·)ortant single food item of the Everglades Park deer is 

the water lily vrhieh has been threatened by artific ia.l control over wate r  

levels by the Corps o f  Engine e rs .  In 1965 the Corps held up water from the 

drought-ridden Everglades unt il s eve ral vdldlife species were endangered. 

As public indignation greH, the Corps agreed to release \'later ( in one great 

rush) with the result that thousands of deer Here dn:n·:ned ( 1{arine , 1969) . 

4 . The Bennett Darn at the headwaters of the Feace River in B . C .  built for 

hydroelectric powe r began sto ring '.-late r  in 1969 . By 1970, reduced water 

flO\-IS of the Peace River caused a drying-up of the Peace-Athabasca delta 

in northeas tern Albe rta .  Stevens ( 1971, p .  3 51) pointed out that at 

least 7 ,000 bison inhabit the Wood Buffalo Park portion of the Peace­

Athabasca delta. · " Although m s t  of tr.e area ·is wet and marshy the bison 

thrive very \<l'ell, wading into wat e r  and mud to their bellie s ,  or even 

svdnmdng long distances on occasion. The reason for the ir semi-aquatic 

existence in summe r appears to be the presence of their preferred food, 

edible sedges of the genus Carex. One of these , Carex atherodes , grO\iS 

near the ,.,..atcr1 s edge and constitutes up to 80 percent o f  the diet 

yearlong The preferred sedges require a spring flooding in order to 

maintain the fertility and alkalinity of the habitat , and thereafter a 

slowly receding Hater level; othe rvdse less palatable sedges o r  the more 

xe ric gras ses repla ce them. It appears that a naturally fluctuating 

v:ater regime is ne c€.ssary fo r the !l".a.intenance of the stap�e food of the 

bison in the 'vlood Buffalo Park ." 



45 

Dirschl ( 1971) poi:1ted out that the exposed lake bottoms of the drying 

Peace-/1.tl:abasca ae:_ta are unde rgoing a rapid plant s·ctcces sion . This Hill 

lead to a great ex:)8.nsion in dense willow and phragmites thickets and 

reedgrass meadmvs and the loss of extensive awned-sedge ( Carex atherodes )  

meadoHs which is e:cpected t o  reduce the delta' s  carrying capacity fo.r 

bison. 

5 .  The Brazeau Dam in the foothills o f  ,.,estern Alberta flooded 17 o 5 sc;uare 

miles o f  prime moos e ,  elk and mule deer winter range in the late 1950 ' s .  

The author calculated the flooding reduced the winter range carrying 

capacity o f  the Brazeau Valley by 229 ungulates ( 193 elk, 18 moose and 

18 mule deer) or 13 . 0  ungulates pe r square mile ( unpublishe d data) . 

6 .  The Libby Darn on the Kootenai River in Montana vril1 be completed in 1972 , 

and will create a 90-mile long res e rvoir extend ing 42 miles into British 

Columbia . It will inundate some 12,000 acres o f  big game \vinter range in 

}fontana, and create problems for deer, elk and bighorn sheep ( Firebaugh, 

1971) . An estimated 18,000 acres of critic� winter range of 1.,rhite-tailed 

deer and elk in British ColuJnbia will be destroyed result ing in the loss 

o f  6 , 000 white-tailed deer and 500 elko Additional numbers will be lost 

as a result of blocking animal movements by \iater, mud, and ice o A 

potential indirect los s  to bighorn sheep and mule deer as well as to elk 

and white-tailed deer could o c cur if ranchers who 'tiill lose grazing lands 

when the reservoir fills are permitted to relocate highe r up on the benches 

where critical winter range for wild ungulates o ccurs ( S�th, 1970) . 

7 .  The Hica Dam being constructed on the Upper Coll.li'"ubia River in British 

Columbia is expected to result in the loss of approximately 400 moose ,  

50 elk, 2 5  carioou and 7 5  white-tailed ar:d mule deer ( Peterson a11d 

Withler,  1965a) o The 310 miles o f  riparian habitat and 4 , 760 acres o f  
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sloughs and wetlanc edge in the mainstem reservoir area supports about 

400 moos e .  Elk, caribou , and deex' are scc.t�cred througho�t the area to 

to be floodedo 
J 

8.  The proposed Duncar� and Arrow Lakes D arns  o f  the Duncan River and Arro'ft 

Lakes area of Brit j sh Columbia v1ill flood 11,000 acres and 40,000 acres 

of forested lands respectively . The Duncan Dam will displace about 400 

white-tailed deer, plus about 200 mule deer, elk and caribou, v1hile the 

Arrow Lakes Dam 'rul displace not oore than 1,000 deer and an unknown 

number of caribou ( P eterson and V/ithler, l965b and l965c) o 
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An insight into the effects of impoundments on ungulates in North America 

can be gained from past e ffects in Scandinavia . Klein ( 1971) remarks p .394,  

11Perhaps man ' s  most detr:iJrental influence on reindeer in recent years has been 

the extensive construction of hydroelectric p ro j e cts" o Klein pointed out that 

valley �ottoms are often the best grazing areas for reindeer although these are 

also sites fo r hydroelectric impound.ments o  These  areas also provide shelter 

during calvill£ o 11Because reindeer rove behteen their summer and winter ranges 

during sp ring and autumn, the ice on large impoundrr.ents usually makes travel 

unsafe , thus disruptjng migration routes o The draw-dm�TI of wate r from the 

reservoirs throughout the winter frequently creates shelves of shore ice that 

slant 
·
down to the floating ice , and this produces a dangerous obstruction • • •  

Storing v:ate r  in reservoirs in early Hinter resuits in greatly lm.,rered water 

levels in streams and rivers below the dams o  This often causes shelves of 

ice along the stream banks vdth an ice-covered moat between, which may be 

completely impassable or a veritable death trap for reindeer ( Klein, 1971) ."  
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6 .  EFFECTS OF 1-RCTIC P ND  SUB-ARCTIC RESOURCES EXPLOITATION ON NATIVE UNJULATES 

Ecologists c:.nd conservat io:1ist.s are i.'1creasingly concerned with the da.n:a.ge 

to fragile ecosystems ca.us ed by the currer.t rush to explore and develop oil and 

I 
other resources in the A rctic . They anticipate significant damage to the wild 

ungulate populations , ir.. particular to the barren-ground caribou. Disturbance 

of surface vegetation destroys its insulating qualities and pennits slumping o f  

the local terrain - a process knovm a s  11thermokarst11 - which alters drainage 

patterns , induces soil erosion, forms barriers to the IT�vement of animals and 

results in serious change to the ecological balance . Research is needed to 

determine the level of disturbance which northein ecosystems can tolerate 

without suffering permanent dauag e .  

Barren-gro�d caribou are extremely gregarious and migratory in be haviour. 

Herds of 5,000 to 150,000 caribou annually migrate over a range extending from 

200 to 700 mile s in length .  These habits necessitate an extens ive range and 

make the species vulnerable to overharvesting an:l habitat impairment on 

relatively small portions of their ranee . They range over both the Tundra 
' 

barrens and the Taiga northern boreal forest biorr:es where their main food 

source , the lichens , are specifically adapted to the poor soil, permafrost 

conditions prevalent throughout the reeion. 

As the caribou on the tundra have no escape habitat ru1d depend on vast 

open spaces for s ecurity, the introduc tion of highly mobile transport aids 

( aircraft , snow machines etc . ) a�d developments that restrict large areas o f  

tundra use by caribou could have harmful effects ( Brooks et al o 1971) . The 

loss of lichen range would be fat�- to most caribou populations be cause of the 

inability o f  vascular forage plant :.; to de·relop within this inhospitable 

enviror.�.�-:-,ent ar.d pos sibly their inu. )il:Lty t-o IT.e �t caribou nutriew:. requirements .  

The fixed annual migration pa �tern c overing several hundred miles makes 

the caribou espec ially vulnerable to : 

0 
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l .  hunting pressu� at any point along the migration rout e .  Exces sive 

ha!'ve sts and vra�"t.e by humans .from 1949 to 1958 in Cc.nada -...-er� largely 

respons ible for a 70 percent de cline in caribou nwnbers from 670,000 

to 200,000. The kill by hurrBns averaged 20 percent while the increment 

of the populatic-n averaged only 15 percent . For the period 1949 to 

1962, there \1/as an 83 t=e rcent waste o f  carcasses , with only the tongue s 

taken from 87 percent of the animals . O f  those carcasses used, 40 

percent \·rere fed to dogs ( Kelsall, 1968) . 

2 .  delete rious habitat change of any one es sential habitat component within 

the year-round rang e .  The barren-ground caribou is the only North 

American Ungulate specifically adap ted to the winter envirorunent found 

in I:Jature northern boreal forests , in particular to the lichen-rich 

component of those .fares ts . Development of the north follmving ·,lorld 

vlar II \v-as correlated with a remarkable increase in fo rest fires . The 

acreage of wint e r  caribou range burne d over in northern Saskatchewan 

from 1947 to 1961 increased 50 percent compared to the previous 60 years 

and 3 50 percent compared to the period 1840 to 1844 ( S catter, 1961) . In 

Alaska , Lutz ( 1956) estimated l . l  million acres of forest \·:ere destroyed 

by fires armually from l9L�O to 1954 , while Leopold and Darling ( 1953) 

stated t hat only 20 percent of the mature white spruce remaine d .  Mature 

spruce forestG produce 264 ti:ncs as much lichen forage a5 newly burned 

range o f  l to 10 years of age, and 4 . 5  tL� s  the lichen forage present 

in a forest of 31 to 50 years o f  age . Hature black spruce forests on 

winter caribou range were found to produce 360 pounds of arboreal lichens 

per acre and were capable of supporting 50 to 60 caribou for one day 

( Scatter, 1962) . 
3 .  migration obstacles such as settlements , above-grom1d obstructions , 

impoundments etc . ,,hich tend to de.:'lect migrations and cause abnormal 

"'"1""'�.....--- -----�- . -. 
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"bunching" . Kle in ( 1971) presented e:x.amples where high�,oiays and railways 

have obstru.cted r-he raover.�n"t- o f  rE:indeer <md resulted in ranee 

deteriorationo Similar effects could be expected \dth regards to caribou 
J 

herds in the North Ame rican Arctico 

In addition to the above effects o f  modern development in the arctic region 

on caribou, anothe r potential danger is causing concern to conservationist s .  This 

is the problem o f  air p�llution effects on lic hens and cons equently on caribou, as 

well as to humans consQ�g caribou meato Schofield ��d H��ton ( 1970) and 

Klein ( 1971) vievr air pollution dmnage to lichens as a distinct possibility with 

petroleum exploration and developrrent o n  the Arctic Slope , They show that lichens 

are in11ibited by air-pollut ion when a large part of the pollution is sulphur 

dioxide . The first lichens to go nre usually fruticose species , including the 

so-called reindeer lichens ( Clc.c!onia spp . ) , folloHed by foliose and then crustose 

lichens . Arctic Slope crude oil and natural gas contain significant amount s of 

sulphur. Sone 390 ,000 caribou swume r on the Slope and poss ibly 7 5 , 000 winter, in 

the area ,  and are dependent for much o f  the year on a supply of lichens as fo rage 

( Schofield and H�uilton, 1970) . Brooks et al . ( 1971) concluded that although oil 

development could caus e da�ge to caribou and their rang e ,  that conside ring the 

enormous area available to caribou and their ability to adjust to even fairly 

conspicuous habitat chang e s ,  it seemed unlikely that their wel fare rlould be 

s ignificantly threatened by the scope o f  oil development now contemplatedg 

In so far as the effects \'fhich oil development vrill have on other ungulates, 

the re is a dange r of ove rexplo itation o f  the small moos e  population by a large 

· ' human population as so cia ted with Arctic Slope development . On the other ha.r:d , 

land disturbances asso ciated rdth oil development are expected to have little, if 

any , effect on moose . The '"elf are of nuskox and '•lild sheep he rds i s  not expected 

to be adversely affected _ by developments on the Arctic Slope ( Brooks et al . ,  1971) . 

�·_.._..�--..-------�--.. -
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The major concerns regarding the effects of petroleum development in the 

arctic on ung <l1o.tc;s arc n.s follo·. :s : 

1.  transient camps will create most problems involving abuse o f  lands and 

wildlife and Hill be mos t  difficult to influence and regulate . Experience 

with transient e eismic camps in Alberta bears out this concern. In 1957, 

ii1 company with a Conservation Officer, vte found 2 moose and one great grey 

owl shot and left intact adjacent to a one mile stretch of seismic line 

rlhich had no human use except for the sei smic comtruction and exploration 

crews . The numbe r of wild ungulates illegally killed by persons involved 

in oil-gas exploration must have ��unted to htmdreds , if not thousands , 

of animals annually in Alberta since 1955o 

2 .  enormous quantities of seismic wire has ,  and v1ill be ,  scattered over the 

tundra vlhich rtill kill any ungulates which become entangled in it . Several 

instances of caribou becoming fatally entangled in this wire have been 

observedo 

.3 .  particular attention will have to be given to the management of m:>ose v1hose 

number and productivity are low in relation to the potential harvest 

pres sureso  

4.  as a .30-inch diameter pipe will be used for much of  the transportation 

system, and as none of this pipe will be buried, it could create a serious 

oovement barrie r to caribou . vlhether pipelines become a major barrie r 

will depend on how the pipe is laid in relation to the road surface or 

shoulder. A network of barriers throughout the area could largely exclude 

caribou from the entire area ( Brooks et al� , 1971) • 

5 .  the threat of oil pollution from pipeline leaks or ruptures ,  improper 

waste disposal etco could pose seriou3 proble�$ to uneuiates  by fouling 

drinking water, by soiline the hides of ungulates swimming in waters 

containing an oil slick, and by affecting both the production and 
. . .  
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utilization of ground vegetation \ihich come in contact with oil. 

6 .  there are a nun:.b�r of unimo'rms such as the respo::sc of car::.bou to 

pipelines ,  the i�act of harassment from vehicles ,  helicopters and 
I 

airplanes on sheep and muskox which ecologists would like to have 
. . 

answers to before develop�ent becomes extensive . 

7. the removal of v et;etation along seismic line s ,  refilled pipeline 

ditches,  etc. may become mires that will trap numbers of moose and 

caribou . Seismic line s constructed by scraping the vegetation from 
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the '\oFet tundra of the Tuktoyaktuk Peninsula in the Canadian Northwest 

Territories ,  developed into mud-filled moat s ,  through degradation of 

the permafrost,  and these effectively blocked movement· of domestic 

reindeer in the area ( vieeden and Klein, 1971) . 

Concerning the r:otcnt ial problems from pipeline spillage and barriers t o  

' ungulate moverr.€nts from pipeline s ,  a major controversy concerns the route( s) to 

. . 

be us ed to transport oil southHard. The Environ."'lent al Protection Agency advised 

that the Canadian route which would pass up the Hackenzie Valley to Edr.onton, 

Alberta, would not cross major earthquake areas as would the Alaska rout e .  

Furthermore , as the Alyeska Pipeline C o .  plans t o  build one pipeline along this 

route to transport natural gas from the North Slope to Chicago , the EPA thot�ht 

it preferable for purposes of mininizing enviror�ental impact, to use a single 

route for more than one pipeline than having multiple pipeline routes ( Conservation 

Ne\fS , April 15, 1971) . The alternative pipeline routes are shO\m in the figure 

belO\v from Conservation News , April 15,  1971 • 
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The to tal e ffe c ts of North Slope exploration and initial develo pment h as 

no t y e t  been ass essed, but the mos t  important bio tic effects anticipated are 

sumi1led up by vleeden and Klein ( 19?1) as ( 1) the disturbance o f  vege tation and 

soil on uplands (2 )  the removal o f  gravel from s treams , shoreline s ,  and ridges 

(3) possible behavio ral reac tions of tundra animals to o ilfield facilities and 

activi tie s  ( 4) hunting and harassment , and ( 5) oil pollution and Haste dispos al. 
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7 . THE EFFECTS OF Y.ill.ITARY 'IRAINIIG RESERVES ON NATIVE Ul\GULATES 

The northe rn v;ood bison was protected in 1896 by the este.bJ.ish.rrent of Uood 

Buffalo National Park in N . E .  Alberta . At that time it vras thought there vrere 
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fewer than 3C 0 anii!12..ls r orth of t-he i-'ea.ce River and \iest of the Slave River 

( Stevens, 1971) . Byl922 the population increased to 1 , 550 . During \•lorld War II 
.� 

( 1939-1945) , Hainwright National Park, in central Alberta, Has turned over to 

the Dept • .  of National DE fence for military manoeuvers. The Canadian· government 

transported 6 ,673 plains bison from vlainvrright to \-/ood Buffalo Park. 11 Not only 

did that action rnix up tvro races of bi�on but it also introduced t"\';o bovine 

diseases ( tubercullosis and bovine brucellosis) into the resion that represents 

a quandary and an embarras sment to this day.11 ( Stevens ,  1971) . 

Conversely, t";o other military reserves in the p arklands and prairie 

resions of Alberta have developed hir;h populations of Hhite-tailed and mule 

deer, and antelope . A portion of these animals move outside the reserves to 

provide additional hunt ing recreation. A controlled short-season hunt is 

permitted annually withi.'1 \-/aim�right Hilita.ry Re�erve to control deer populations . 

Populations of deer and antelope appear greater within the military reserves than 

on adjacent provincial ranges . This is likely due to the lack of other land-use 

practices such as agriculture , and from light hunting pressure . 
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SUNHARY 

The major cont.::-over�.r concernir.g thz effc(!ts of r-esource exploitation on 

native North Ame rican ungulates appears to stem from the tremendous magnitude 

o f  resource developnent t1)day compared to that o f  even one decade ago , plus 

the ''snm-rballing" effects o f  several years of poor land nanagement practi ces . 

In almost all cases t he conflict is one o f  degree . During early t :i.Ire s ,  

a small human population s�ooting big game for meat in the vicinity o f  

home steads o r  settlements had little effect o n  ungulate nu.:nbers ; in fact ,  the 

small homestead clearings ru1d trails opened up the fo rests and created a more 

desirable mosaic�· of food, shelter and cover thus increasing many wild ungulate 

herds . The conflict for forage from small livestock he rds was relatively light 

prior to the time that extensive 11bottom11 grasslands were either harvested for 

winter forage or _ove rgrazed so that insufficient forage remained to winter big 

game herds . Selective logging for saw-log timbe r 'fras o ften beneficial as 

reduced fo rest canopies pe r:nitted an increase in gras s ,  forb ·and bro\·rse forag e ,  

and a s  most o f  the 11 so ftwood" timber species ha r--1ested were net important 

ungulate forage specie s .  The exception to this case 'ftas the \\Q Odland caribou 

who se necess ary habitat was the mature coniferous boreal forests . 

A major change o ccurred in the mid 1300 1 s as cities grew, as roads and 

railways provided a network of access systems into the pristine ��'l'lest" . T hen 

demands for meat , fo r timber to build cities ,  raihrays and telegraph line s ,  

��d for metals for the L�dustrial revolution increased sharply aDd wild 

ungulate populations rapidly declined. The great herds of cattle and sheep , 

the plow, trophy and W4rket hunt ing , massive mineral dis coverie s ,  and the 

extensive st ripping of mature forests throughout the eastern, central and 

Lake states all col!'.bined to ove rexploit the rE newable and ·non-r .... ae"frable land 

resources to the general detriment o f  native ur�ulate s o  

·- - ""  � 
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Over-exploitation of the coniferous forests virtually eradicated caribou 

he rds from tLe lnit(;!d � tate s ;  >·:bile the b:l son met t-heir dem.se from a variety 

of pressures principal of which were excessive overharvesting fo r sport and 

delicacy hunting , plus forage competition f!Qm livestock. Vast areas 

surrounding cities ,  mit i·ng and lumbe ring camp s ,  e t c .  became depleted of wild 

ungulates due to an increasing den�d for meat . Extensive fo rest fires 

accompanied the influx of humans west of the His sissippi River and there also 

occurred over-exploitation of Rocky l·iountain and VI est Coast forest s ,  especially 

during the period from 1880 to 1930 . The result o f  extensive fires and logging 

was the c reation o f  early forest succession s e re s  rich in gras s e s ,  forbs and 

shrubs favorable for ungulate species such as mule and white-tailed dee r ,  elk, 

antelope and moos e .  Coincidental with this period, were stringent laws enacted 

in the ·first decade o f  the 1900 1 s to protect remnant ungulate herds . Grasslands 

vre re cont inually overgrazed by livestock vrhich produced shrublands des irable 

for deer, antelope and moose . Another act favorable to the build-up o f  native 

ungulates was heavy predator control on vrolve s ,  cougar, bears and coyote s .  

Thus we reach the Vlorld \'far II  period from 1939 t o  19'-+5 vthe n  moose, elk, 

deer, and bighorn sheep populations generally approache d or exceeded pristine 

populations throughout the parkland , foothill and mountain regio ns . Although 

the bison, elk, mule deer and antelope were virtually extinct on prairie s 

which were now producing cereal crops and livestock forage , the ·..,.hite-tailed 

deer and , in some areas , the antelope thrived in conjunction with the 

agricultural indus t � .  

A sudden change oc curred during and .immediately after 'dorld Har II 'tfhen 

the demand for both renev1able and non-renevrable resources accelerated. 

Affluence o f  an American society which was increasing at an as��ptotic rat e ,  

and making tremendous mechanical, phys ical and chemical discoverie s ,  enabled 
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humans to rapidly alt e r  extensive landscapes .  The impact on native ungulate 

species becaue drastic in many areas a�a controversies develope d  over the 

bene ficial and deleterious effects of resource exploitation on wild ungulat e s .  

Seven major land-use developr.J.ents have had, an d  are having , far reaching effects 

on native ungulate s  during the past three decade s .  The s e  are : 

1 .  Forest Logging 
2 .  Livestock Graz ing 
3 .  Roads and Railways 
4 .  Nining 
5 .  Dams & Diversions 
6 .  Arctic and Sub-Arctic Development 
7 .  }lilitary Activities 

Briefly, the impact of each of the above developments is one o f  degre e .  

A small rurount has little deleterious e ffect , in fact is o ften beneficial •. 

Hm'leve r ,  the degree of development has bE:conkl so great that many vngulate 

populations arc either badly impaired o r  virtually threatened Hith extinction. 

The maj o r  elements of controversy conce rning the impact of each of the seven 

resource developments on native ungulates are as follows : 

1 .  Forest Logging -

Dense forests make poor native ungulate habitat except for caribou. 

Therefore , the logging industry contends it is doing big eame species a favour 

by logging of the forests . The modern clearcut method is the least expeP-sive 

te chnique and conbined Hith modern methods o f  regenerat ion , forest rotation 

pe riods can supposedly be shortened to provide a higher proportion of the 

rotation in the early forest succession sere most productive for wild ungulate s .  

I f  this i s  true then extensive clearcuts must b e  beneficial. Some biologists 

earlier agreed, aP-d studies confirmed that forage produ ction generally increased 

many-fold follo;.ring logging . The T!'.ost product ive period for big game forage and 

populations \-:ere generally five to tv:enty-fi.ve years followine logging . 

Recently, hm'lever, consicerable evidence shm.,.s that often big game populations do 

- - --� .... , -- . 
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not increase a s  eXJ>ectec , in fact elk, moose and mule deer populations often 

decline . Th·3 ma. j o !' re:as :ms are firstly that extensive clearc"llt s  eliminate 

ne cessary cover and. she l t e r  dis rupt ing the desirable ttedge-effectn or mosaic 

of open areas for feedii"li: in close proxilnity to dense forest for es cape and 

brood:iJls cover and shelte r from inclement >-teathe r .  Secondly, the animals 

be come too vulnerable to hunting in large clearcuts and the associated 

extensive access to hunters is causing the animals to vacate extens ive clear­

cut areas due to exce ss ive harassment and sub-minimal cover requirer.:tent s .  

This dilemma i s  compounded by the facts that j0 foresters fail t o  understand 

or acknowledge that wild ungulate s  in the northern States and Canada must .,.,inter 

on ten pe rcent or less of their year-long range because of inclement weather, 

forage , and shelter conditions over the rerr�inde r  o f  the area. Biologists 

warn that the small crucial vrintering grounds must be m?.naged with the interests 

of the ungulates as the foremost land-use management consideration; }V wany of 

the trees now be ing harvested are import��t forage species for native ungulate s ,  

e . g .  the JOOst producing east e rn hardHoods and the poplar and birch species . 

This eliminates a major food source espec ially during "vr.i.nter 100nths "vlhen the 

low-growing veeetation is unavailable dt:.e to deep snmf; and that p.1 the present 

monoculture forestry practice is less productive to big game than one which 

manages for a variety of species and age classes, simply because tree species 

vary in their ability to provide suitable fo rage , cover, or shelter during the 

various seasons o 

2.  Livestock Graz ing -

The major controversies to da;:· stem from four source s ;  namely: 

a. T hat most of the critical winter range for native QDgulates is either 

overgrazed during the sum ne r  bJr 1ivestock on public la.n r1 s , or has been 

sold to private livestock intert;�;ts thus leavir.g a eross deficit of big 

0 
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game winter ran ge o  

b .  Publ:Lc lc.:1d rr:z.rne;ers have r..ot e s ".:.e.olished equitable livestock grazing 

allottments to t:.he satis faction of big game managers . Hildlife interests 

maintain that g �az ing management plans are designed primarily for the 

benefit of live 5tock and that the managers lack an understanding of big 

game ecological needs . 

Ho��ver, s everal modern anirral ecologists agree that proper 

livestock-big game grazing s chcrre s are mutually beneficial and that 

stockmen and biologists must corrmunicate and strive to optimize both 

resources harmoniously. 

c .  Extens ive prog rams are in operation to convert shrub and forest land 

into grasslar.ds for the expre ss o r  prime purpose o f  livestock production 

to the det riment of -..rild ungulate populatiol1!3 o 

d .  A pronounced shortage o f  pyri c-induced grass-shr�bland range important 

to wild ungulates has developed in the foothill and mountain regions 

follm-ri!'.g seve ral decades of fire suppression which pe rmit ted the 

re-invasion of forests . The livestock-big game competition for the 

remaining forage lanes on public ranbe has become acut e .  

3 .  Roads and Railways -

The major controversies here stem from the fact that firstly, it was roads 

and railways 'rrhich permit ted the destruction of the bison and also brought tropl}Y 

hunters into the mountains in the e arly 1900 1 s to annihilate herds of bighorn 

sheep and mountain goat . Secondly·, roads have be come so numerous that access 

to hunters , plus harassment from rr� chines and 't.O rkers have resulted in ungulate 

populations foresaking othe!".-�ise f.:.vo rable habitat and big game populations 

becoming sub-optimal . Thi�dly, roc: C.s a.r,C. rail"Y:ays are accounting for large 

ungulate mortalities , eg .. 0 .  75 to J . 00  ungulate s  per mile of higmray o r  rail-vray 

" 
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re r annum in Jasper National Park. Similar death rates are occurring on some 

pon-park · lards t�us reducing t.he allowc>.ble kill for hunters . On the other hand 

motorists are compl<�ining of the traffic hazard from wild ungulates frequenting 

"high speed11 h:ighviay right-of-ways . Fourthly, tons of rock-salt a..'1.d/or calcium 

chloride are being spread each winter on each mile of highway throughout the 

northern States and Canada. This 11 salt" induces wild ungulates to frequent the 

road surface to lick the mineral s .  This results in a traffic hazard to 

motorists, increases the ��ulate kill, disrupts the animals normal foraging 

behaviour, and is inducing a sore-mouth ( contagious ectPswa) disease in bighorn 

sheep and mountain goat s o  

4.  l·iining -

The major controversies concerning the effects of mining on native ungulates 

are four, namely � 

a .  Often the areas v1hich are valuable coal-mining regions have a vegetative 

coverage of grass , shrub o r  aspen vegetation which is productiye and 

often critical winte r  range for native w1gulates within the foothill 

and mountain regions . 

b.  Hodern strip-mining methods plus huge coal and other mineral markets 

have permitted extensive strip-mining of extensive vdld ungulate ranges .  

Until a decade ago only a few areas in No1th America, notably the 

Appalatia Region, Here involved. Today, extens ive areas throughout the· 

Rockies and adjacent foothills are involved .  For example in Alberta, 

strip-mining had occurred at a rate of less than 500 acres per year 

prior to 1969. It is accelerating presently at such a rate that 2,200 

acres per year are forecast to be strip-mined by 1990 . Much of this 

1�'1.d is c ritical �oose, deer, elk, and bighorn sheep ra�ge for both 

resident animals plus large numbers which migrate each fall from 
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adjacent Nationa�. Parkso 

c .  In the pas t ,  the reclama:.ion of C.enudcd strip-mine areas has been only 

a token gesture <:.t best controlled by inade(iuate and antiquated laHs . 

Thus the thJusand s of  acres of strip-mined land are virtually worthless 

to wild ung•.tlates . Conservationists are fighting for modern, effective 

reclamation laHS Hhich will restore denuded landso  

d .  Wildlife biologists argue that where the wild ungulate resource is 

important or vital that mining be conducted in such a manner as to 

ensure the perpetuity of the ani.Ir.al resource . This may require sub­

surface �ning in some areas ; it may also mean protecting critical 

pieces of ungulate habitat free from mining or other developments 

associated �ith rr�ning. 

5 . Da� and Di�crsions -

The major controversie3 concerning the effects of  dams and diversions on 

native ungulat es are : 

a.  Of the less-than 10 percent land surface on which \'l'ild Uf1o"lllates must 

winter, most of this exists along valley bottoms and lower slopes which 

presently are either inundated or threatened v1ith flooding from massive 

water dam and diversion schemes throughout North America .  The pro�osed 

Rampart Dam in Alaska-Yukon would inundate an area along the Yukon River 

larger than the state of New Jersey and would destruct woose range whictl 

currently supports 12,000 moose o 

b .  Adeq11ate laws are lacking to prevent states or provinces with selfish 

interests from creating Hater impoundments v1hich can have drastic 

effects on wild ungulate populations L� other regicns . For cx�mple the 

Bennett Dam at the head'traters of the Peace River in Bri c.ish Coltunbia 

began storing water in 1969 and by 1970 it rms realized that curtailed 
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water supplies downstream were causing the vegetal death o f  the 

Peac1!-Athab.:.scc delta in north-E:a3tern Alberta upon v1hich at least 

7 , 000 bison are dependent o 
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c .  Hater iJr..poundme nts such as the Libby Dam along the Kootenai River in 

Montana and southern British Columbia will not only drastically reduce 

big game numbers presently existing o� alluvial habitat along this 

valley, but ·,rill also greatly increase livestock-big game erazing 

competition for the remaini� grasslands above the flood-line o 

d .  Wat e r  L�poundment s pose serious obstructions to necessary wild ungulate 

migrations . The wint er dra\·r-do•..n1 of \vater f rom the reservoirs creates 

shelves of ice which slant down to the floating ice , thus producing 

either a migration obstruction or a ve ritable death trap o 

6 .  Arctic an d  Sub-Arctic Resources Exploitation -

The heated controversies p resently raging over the que stion of petro leum 

and mineral exploration L� the Arctic Reeion on native ��gulates ,  primarily 

barren-ground caribou, are the s e : 

a .  Due to s easonal weather vagarities herds o f  5 , 000 to 150,000 caribon 

annually migrate over a ran6e extending from 200 to 700 mile s in length. 

The extensive range requirements and fixed migrato ry routes :make s this 

ungulate spe cies extremely vulnerable to delete rious effects from 

resource exploitation ���dhere alo� the migratorJ rou te s ,  such as above 

ground pipeline s ,  or impo��d�ent s o  

b . · Except for the vanished bison herds , the caribou i s  the mo st gregarious 

o f  all North A.!rerican ungulates o Thousands can be lost at one time from 

deleterious effects of vrater impoundments or from mires produced when 

vegetation is re:::oved along seismic line s ,  refilled pi:p·:lL�e ditches 

etc o  Sorre 390,000 caribou summer on the Arctic Slope and possibly 

...-.,.��--- - --· -
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75 , 000 winte r  in the area, making it possible for l arge mJJnbe rs to be 

annihilated at a.J",y o:1e tirn::! . Pc:.:.st expe:::-ience sho"itcd tl:at in Canada 

during the period 1949 to 1958 barren-ground caribou herds ''�ere reduced 

by 70 percent from 670 ,000 to 200,000 mainly by over-exploitation from 

hunting . 

c .  There is a serious danger that air pollution in the form of sulphur 

dioxide from petroleu..m activities v.d.ll :i.Jnpair the gro>·rth and palatability 

of lichens which are the staple diet of caribo u .  The danger to the vast 

caribou herds from range impairment by air, ground and water pollution, 

plus mieration deflection appears to be a greater threat than the 

anticipated exploitation from hunt ing or other harassment factors •. 

d. There is a dange r that the small and spotty m:>ose population will be 

over-exploited by hunting from the influx of human resource VK>rkers . 

7 .  Military Reserves and Activit ies -

Public lands that have been taken over for military purposes have generally 

had little effect on wild ungulates . However, the conversion of a bison-elk 

p re s e rve in Alberta to a military training reserve during vTorld \'far II had t'-To 

se rious effects o n  native ungulat e s ,  na�ely : 

a .  6 , 673 plains bison were transported some 500 mile s north to "tiood 

Buffalo Park where the� hybridize d  with the only remr1.ining population 

of \'lOOd bison, thus virtually destroying that sub-species . 

b .  The introd�ction of plains bison to i�od Buffalo Park L�tro duced two 

serious bovine diseases namely tube rculo sis and brucello sis to the 

wood bison population. 

Military reserves have gene rally serred as foci for un.l-)unted vtild ungulate 

populo.tions fran wl:ich sorre animals migrate t o  provide hunt ing and also re­

sto cking of adjacent lands . The present cont1uversy is mainly focussed on hnat 
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e ffects nerve-gas testing military areas vlill have on wild ungulates which 

either in�al:; ., or ir2gest throur,n the veeetation ; the che:ni.cals testedo 

I 
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CONCLUSION 

"To . the average high�Y<ay e�gineer, a landscape is something to be cut 

thz�ugh , as di�ectly and e ffici ently as possible ; for him ultimate t ruth lies 

� in traffic patte rns , and the compound cloverleaf is the highest forn1 o f  art. 

• 

.. 

Similarly, a free-flowing river is to an army enginee r  what an unlicensed dog 

is to a dogcatcher - his first duty is to impound it , or othen�ise prevent it 

from running -vrildo Each agency that threaten� the environment has its o\m 

justification for what it is doing . The highHay builders quote statistics on 

automobile production to justify rrD re and Hider throughways .  The Corps o f  

Engineers cite a " cost-benefit ratio11 t o  p rove that the public wi ll  pro fit 

from anothe r damo The Atomic Energy Comrnis s ion must test bombs in a wildlife 

refuge ·�o keep ahead of the Russ ians o The timber industry must be allo,.,ed a 

�arger cut in th � national fo rest to meet an alleged shortage of lumbe r .  The 

stripmine rs must scalp the mountains b ecause that is the cheapest -.,ray to get 

out the coalo The pesticide manufacturers must help our farmers to feed the 

vFOrld. and so it goe s o 11 ( Bro oks , 1970) . 

But wildlife authorities counter that all forms o f  l&,d and water 

development mus t consider the ent ire ecological picture , as e conomic and 

political considerations are only part of the decision making processe s .  

Social cost/benefit decisions for both hwnans and the rest o f  the animal 

kingdom may be more important from a long term standpoint with a symbiotic 

relationship am:mg man-plants-an.ir.uus being essential for the vrelfare and 

survival of all three component s o · 

An important aspect o f  the controversy over resource exploitation versus 

wild ungulates is that North A:II!C ric:a is a young nation still operating unde r 

the pre text that unlimited resou!'cE :s exist, that fore sts , vTild.l.:.fe and rivers 

must be conquered, made subse rvent to man and to s.erve his inune diate needs, 

- . ...., ______ _ 
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and that the nation can o nly survive and prosper under an expanding , exploitation 

economy. Cot.:pled \Y':i.th tr :: se fc.lse ill�sions are the problems of inadequate 

environmental proteetion :from antiquated lavrs , and the )..ack of enforcement of 

existing laws • 
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