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(1) Objccti,vcs 

1. To determine present eizea of wolf populations in the 

western National Psrka. 

2 ,  To predict whether, in view of circumstances fac!ng or 

likely to face wolves on lands adjacent to National Parks, 

wolf populations can be maintained within the present 

National Parks system, 

3. To determine effects of predation by wolves and other large 

carnivores such as cougar on ungulate populations, and to 

evaluate tho potential of
'

toese predators as agents of 

biological control of ungulate populations in the National 

Parks, 

4. To investigate predator�prey relationahipo 86 they arc 

related to factors ouch as abundance and species diversity 

of proy, behavioral and spatial diotribution of prey, 

environmental and physiographic conditions, 

(2) Justification 

In the past it has been necessary to conduct slaughters of 

ungulates in 8omo of the western National Parks, These slaughters we�e 

dosignod to reduce the browGing and grazing pressures on wintering 

rengeo. Slaughters nre costly, dctrnct from tho 406thotics of the 

parks scene. and compromise the Nntional Parks ideal, At the same time 

a policy of "no control" could lead to drastic ehangee of the biotic 

eonununity, 
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Han's efforts to control the ungulate popl.ll4)tiOM arc contrived 

and artificial, Furthermore, because carcasses of ungul�te8 shot 

must be salvaged, it has not been poiHd.blc to adcqu8tcly control 

populations on lees accessible ranges, It therefore seem3 logical to 

turn our attention to poaiJiblo "natural" mothods of population control, 

Under pristine conditions predation by large carnivores may have 

played a larger role in the regulation of numbers of hoofed animals 

than it does today. It is questionable whether predation can always 

limit the ungulate numbers below carrying capacity of the range, 

llowovor, biological control, even �t not totally effective, would be 

more appropriate in the parks than present methods of artifically 

balancing the ecosystem. 

In the western National Parks wolves a1:e the mot:t widespread 

large predator. Wo Lvc11 often rango partially outside the parks 

where they become victims of predator control programs. 

Tho status of wolves in the we9tern Notional Parks is as follows. 

Wolf populations of Riding Mountain and Prince Albert National Parka 

have been reduced by provincial predator control programs in sur1:ounding 

areas, Wolf dcnsitice of Josp�r and Banff are low and have fluctuated 

widely, Wardens' reports indicate that wolves in Banff are increasing, 

This rMY be the direct reoult of an altered provincial predatol:' control 

prog1:am in Alberta. However, how long will this policy last? l�olv�s 

are occasional vi�itors in Waterton Lakes, Kootenay and Yoho parks, 

Because of the smnll area, and the adverse snow conditions of Yoho 

and Kootenay, wolves probably will not bo able to maintain themselves in 

those parks. 
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llccnullC o! their di.Hol:cnt t•h}'t.dC(l\'tlphicn1. l'nd biolocicul 

fcutut'Cfl (c .g. mountn:l.noun tcri.'I\J 11 vo. boreal forcot nnd Mj'Ct\ 

parl(lnnd), most \I¢Otc�n pnrlw cn:c ltt'll &\ti.tocl f:or. eor.·1>en·nt:h-o 

bi.olo::1cnl st:udioa on IJOlvco. Spcdc11 COI1\lOo.l Cion, movczrontR nnd 

ebundnncc or un�ulatc11 vory. Studies :In tho pllr.t: have left tnnny bnoic 

quent:l.ons of Holt' biolo&y usunc;:cl.·cd, l!'or ex:�n\.., lc, 1 t hnR been 

ehoHt\ th�t \-701 vcr. prey hco.vil.y on olcl nnd dilloMcd llnimol r., and young 

o.f the ycm: (l!iml.ott:, 1967). Thin fact doc:� not pr.ovi.dc ecloqunto 

llnlWers to cuct, qucnt:ions "c: 'l'o .,.:hat Oltt'.!nt il'l (cedinG ot\ young 

of th� yonr scnvct,3ir'IC o.c:ttv::l.ty? \Vht".t \)Cl:ccnte.no of younc unculntP.e 

\lOuld ourviv� in th� cboencc or ��olv�,:o, llo1·1 doco a reducti.on in 

young l\ffcct S\t�·vivul of the ron\Ciining nnim�lB in t:hcir firct o;.JJ.ntcr? 

Do diHcrcnC�fl in f<:m�lc- juvenile behavior pott:Crll!l of V<lrioun unculatc 

spcc1.o3 ml\!(c th'l youuc t.\(1�0 or lenD suscc{lti1J1.e: to Holf prcclntiol\7 

Furthermore: HhaL cont�olo \�oil; nu1J'Ibtn:s7 Hhy nrc c�rtuin lll.'Ca:J 

in th� mou1\tt\ill pm:ko devoid of ''olv�fl, even thO\ICh thNJC �re<1o hnvc 

en ovcrpopul(lt:ion of un�ulaLcG7 Cnn 1;oH packs be: rccst:alJHshcd by 

nntut·Al dioporsal or rolt!osc of! brocdinc; 6tock in pl\rk 1n:eM devoid 

of \o70lvao (c .g, Cnocl\do Val.loy J.n Ranff) \lhc�:e unr.ulnce don:�itics 

nrc hi.Ch1 Is avAilability of food il\ sp:dna nncl suF����::r cr iticnl in 

pup curvivCtl? Ho�·l clo�o socJ nl Ol'{:l\trf.zntion in 1-1olvcs clu.lnce !rom 

summat· to \o7int:or, and llou docs th1.c nf.Ccct predation suecotlo7 

I do not propose thnt the results of th1 s study \·/Ould t\nOw.;!r nll 

thcoc q\tCot:ions. \·!olvcs nrc extt:arr.:!ly difficult to study, 41\d fot· 

this rcnaon I believe it iD n!!ceoonry to take a brond 1n1t.tnl approach 

to tho to.,ie. Once tl10 study ho.� t-een in'i.l:.tntcd, 1 hope th.'lt it ,,,111 



be easier to concent1."�t:e OJ\ certain ph!UICG of wolf bi.olosy and o.t the 

umc time gather nil m1.1ch other informotion all i.:J ponsiblo. 

A major objective of this Rtudy ia related to tho preservation 

of the species, Ideally, National Part�o should preserve nll forms 

of wildlife for the enjoyment and benefit of futuro generations. In 

tho past wolves have been widely p�rseeutcd, 

Hith tho continued spread of the influence of "man .. the 

agriculturist" and "m4n - tho tcchnolonist," our NntioMl Ptu:ltll 

might soon provide the only refuge for certain wildlife species in 

Canada, It iS therefore if1'90X'tant to gather clnto. on ho\/ park development 

and the location of boundaries affect these specicR, Thill iG true 

for both existing and proposed new N�tional Parks. Many past 

difficulties can ba avoided by adherin� to a policy of basing parks 

planning on detailed scientific evidence. 

/ln ecologicol lltudy on wolvco in the wc11torn National Parks is, 

t!hcrcforc, fully justified at this time. It is p\'oposod that in this 

11tudy detailed bnaic research be carried out with n view to a practical 

application of the results. Since wolvco are "summit predators" such a 

Gtudy is not strictly a species-oriented one. Rnthcr, 1.-e o.rc concerned 

with the place of t�olveo in tho ecosystem, An i�ortant further justi­

fication is thAt, nlthough studies have been C(lrricd out on t�olvoo in 

the past, rMny b/\sic questions rcmllin unAnswered. F.v�n fewe1; studies 

arc applicable to tho orca under consideration. InformAtion gained 

from other studies provides a sui.tnbte background for this study. 

The study area chosen for this research is ideal because of the physical 

and biological diversity of the park�. Furt:hcrmorc, the distribution 

5 



of wardens in districts wf.thf.n the parks provides unique opportunities 

for mutual cooperation between the Canadian Wildlife Service and 

the Parks Branch. 

(3) Review of literature and related works 

6 

Two claasic$1 studies. both c3rried out in United States' National 

Parks, arc by Muric (1944) and Mech (1966). Young and Goldman (1944) 

p ublishod an historical and taxonomical account of t-1olveo in North America. 

Other generAl stud:l.ea are by Stcnlund (1955) in Minnosoto., and Pullio.inen 

(1965) in Finland. the followins nuthorll havo dealt with wolves in 

Canada's western National Parks: Banff and Jasper (Cowan, 1947); Wood 

Buffalo National Park (Fuller and Novaltowaki, 1955); Prineo Albert 

National Park (Banfield, 1951); Riding Mountain Nntiono.l Parlt (Flook, 

1960). Prosress reports, general wildlife investis�tion reports by 

the above and other authors, as well ns conlliderable correspondence 

with Park Superintendents arc additional sources of scattered in(or-

mation on Holvcs in western National Parks. Recently more specific 

studies, under the direction of Pimlott, arc beins carried out in 

Ontario and on Baffin Island, N .W .T , Rausch in Alaoko. has initiated 

a roooarch program aimed at gathering information on the wolveo that 

might be specifically applicable in gamo management, An up-to-dace 

account on wolf biology has been published in the Amorican Zooloeist 

(Volume 7. No. 2, May, 1967). This issue contains the papers given at 

4 Sytl1)o&ium, entitled "Ecology and Behavior of the Wolf." 



Food habit studies hnvo ahown that wolvcr. depend to 11 large 

degree on ungul4tos for food (Murie, 194'•; Cowan, 1947; Thorrpaon, 

1952; Stcnlund, 1955; Fuller end Novakowald, 1955; Pulliain.an, 1965; 

Mech, 1966; Shelton, 1966; Pimlot:t, 1967). 

Predation in euturner is heavily oriented tOilards youne of the 

ycc.r (Thol'f1>son, 1952; Muric, 1944, Mcch, 1966, Sholton, 1966; Pimlott, 

1967). It has been sugseeted that the wolf predation on young could 

effectively limit ungulate populo.tiono. Feces andyaco have shot-m 

that the proportion of rodents end other amall animals incrcnscs in 

the oummcr diet of wolves (Muric, 1944; Cownn, 1947). Pimlott 

bolieves that b�cau&c of the physical aizc of wolves (therefore 
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high energy rcquiremcnta), and because of their intricatl' eocial 

organization, wolves cannot depend on amnller animAls as a primary source of 

food. The question arioos here whether thill fact also holds truo 

in ycara of cyclic eruptions of rodents, and to what extent 

these influence pup aurvivo.l, Evidcnca on the dc6rco to 

which wolves cnn etablize ungulate populations is contradictory. 

HoU-prcy relationships arc eouvlcx, and few generalizations o.rc 

possible. Data obtc.inOd from one nrcn under certain biological 

o.nd physiograplliCil1 circumstances arc not o.lways applicable to 

oituations in other nrea11. For cxarrp lc, Cowan (1947) point a out 

that wolves in Jasper and Banff wore ineffective in controlling 

ungulate populations during the period of 1943-194&. Hurio (1944), 

on tho other hond, concluded that wolvo11 controlled Dnll sheep 

populntiona in Mt. McKinley National Park. Similarly, Mech (1966) 

and Shelton (1966) found thnt wolvco woro controlling moooo 



populntions in Iole Royale National Park. 

Data on repro duc tion in wolves under free roamina cotwition iG 

hllrd to obtain. Detailed obocrvations at :t den were deocribed by 

Murie (1944). Considerable information on reproduction has been 

collected from p redator control prosrama (Fuller and Nov�kowski , 1955; 

Rausch, 1967). ID"Qortant information n:; to ogo and sox, conpooition 

of paclto, <lnl:es of 1Tnpl4ntatton, spcrmtltoscncs18, prcsnancy rates, 

bree din6 age, aml litter si:-.e waa obtained from this source. 

nocllusc �4olvco arc long-lived, reach early nexucl TMturity, 

and have la1"gc l:l.tte1"R, they have a high potential rnte of pro duct! vity. 

The question arises: What controls �-1olf populations? If there were 

no natural con trols, the wolf population in the absence of man ' s 

interference '�>IOuld l:':tpidly build up in penk numbers nnd outs trip its 

food supply. Several theories as to l�hat controls wolf numbers 

hnvc been postulated . 

Indieatiol'\o nrc thnt 'I-/Olf papulation controls are intrinsic 

or "se1f-inpo3od," The fact that wolve:: arc hinhly social tlnitnnls 

is we 11 ltno�m. Sevcrnl studios have i"t> lied that oocilll behavior 

may be the greatest single population controlling factor . This ha8 

boon dcmonotrate<l in a co.ptive gToup of 'l-7olves (Ro.bb .££ � •• 1967) 

where duo to intl:'aspecific strUe subordinate fomnlcs �.;cro not 

fcrtilbcd. H01�ovor, Rausch (1967) reported thnt in n Hold study 

in Alaska 90 per cent of adult and 2-yeo.r-old (cmales collected 

from l'lnrch 13 to April 30 were pregnant. His data further indicate d 

that the production of ova by multiparous femAle:: ia greater than 
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that oC first bl:ccdot·o. StrC!all ro ault:ina h·om int.rt�apecifi.c !ltr1.fc 

could ctluso mortnlity f.n utct•o throuch losv o( ova bc!orc :l.tll?LO.ntatiou 

and resorption of blar.tocytJttJ. Rtlu:Jch hiHl !ound cvi<lence of in��� 

mortality, 
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Covan (19117) believed that on unbaltll'lcetl tcx rnl:io grer.t1y reduced 

tho rc1>roducUve po tcntilll of wolvetJ :l.n Jnspcr ond Ban(f Nat:l.on.:�l Parke. 

'rhh Hould be the caoo if wolve s H�rc str:Let1y mon08111110us. llO�>.'<!ver, 

recent evidence (Rau:Jch, 1967} ho.s oho1m that: �7olvot.J cont.:i nue to 

function ns a pnck durine t.ho· broEdins season. 

Evidence that 11olf pncks are territorial hns been prascnt:c<l by 

Mur:l o (1941.}, Co\1�1\ (1947), Stcnlund (1955), and Joe lin (1967). 

Bccnusc �1olvcs ore �1idc� rnnni nc, homo rancco overlap conl1idcrab1y 

}loch (1966). Conflict bct�1een packR and nn individuol '<lOlf or small 

groupe (2 or 3 :l.ndividunls) hnva been oboorvocl by Hurio (1944), CoHan 

(1944) and Hoch (1966). In sotr.c ensco ouch conClict resulted in the 

wounding nnd kill:l.n& of nlict\ �7olvos (Co\lnn, 19l•7). Jordan ll.!ll· 

(1967) repoT:tcd intcJ:act::l.ono of a pncl� and a small group of \10lvce 

within the s01mc otco. 1.'h<' roltltionships of smo.llet· sroups or t�o1vco 

a�d sJ nglr. �1o1vco to tho o1ttin pact� arc often not clcntly under:; tood. 

In the �vailabl� literature there is an obviouo lack of infor1nation 

on ouch aspects o.f ��olf biolo[;y as: intorrclat:ionships of p�cks; 

exchange o! aru.mnls bct�rocn packs; tmitratio:l and estnbli eluncnt or 

nc�r pocks; social status of cinslc 1-1olvcs. Jordan,!.!:�. (1967) 

clos:;i Hod lone anim:11D na: 1) trn:l.li ng cuboJ:diMtoo oC the 1nrec 

pnc\q 2) ecpu·atc on1l coc:i.atly unaccoptnulc \lolv�!l scavonci.n[l "ithin 



tho range of. the 111n1 n pock, or 3) nnimnlu totally indcponr.lcnt: o( the 

IOCLin pc,cl(s, Acehlcntc :l.nc�ll:l:cd by ''olvc.Hi v1h1.1o killinn un(\ulat:o!> ho.s 

been oueaected by Ro.uttch (l%7) as n po:;oiblo f'nctor in concrollinn 

uolf vopulatiOI\D, 
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Fuller 11nd Novnl•o,·Tslti (1955), Ro.usch (1.967), Jord�n � d, (1967) 

hnve coneluucd thee j uvenile mortality in frccM 11 vine uolf popultiHOI\D 

is hich. Jordan bol:l.ovos thtlt jnvcmilc mort:nlity could be a result of 

tho lac!� oE avl\i.lable :Cood i.n spring nnd early summer. Ginsbur£1 

(1965) reported thnt w.ort:nl.ity waA hi�h in 1·1otf pups born in cniltivlty. 

Jkro shortRC(l or food 110.0 not 0. f�ctor. Similnrly, Anderson ct al. 

(1959) have sholln that in do:rostie does t.hc cr.eace:.t mortality is at 

and shortly a!tct.• birth. In Arcti c  foxes fcv 11hC' lps survived in yc o.rs 

of lenunin{.\ sMreity (1-!�c�·horson, pol'S. comm.). Thus the evidence o.s to 

ft1ctoro eovctnins pup ourvlvnl in onnido io not cle ar. If dens could 

bo lo onted , thi.s could be a fruitful avenue o.f 1nvcstigat:i.OI\, 

('•) Location lind de::crlption of studY. Hill 

On tho bnof n of prey spccic!l divcrcity ond phys!or;rnphi c 

features the 1·/Cttct·n �lnt:S ono.l Pa1·ks provide three gcn2ral situtltions: 

(<�.) 'l'he mountnin parl�s have 1ov wolf densities and locally 

hir;h untuJ ntc populations, Hovcrfl('nt and concentration 

of seven different: untulatc !l�'cc1cs is governed by 

valleys nnd altitudinal gradients. 

(b) Ridin� Hountni.n National Putk has 11 fairly high 1·1olf 

popul.ntiOL\, This par.k is con�t)lctr-ly Gurroundcd by 



n&riCltlt\ll:t\1. loncl. Unzulntc pt>pulnU.on:� t\l'C quite 

s:l.mi.l.n�· to l:hMo of l'duce Al.bart Notionnl Park. 

Hoose nnd elk Ol'C the mt>&t con�;lon Ut\r,llllltcs in both 

parka. llo\·7cvcr, in Rid in::; Houul:ain l'm:k elk nro 

more numerous thn n rr.oosc 1 ��hich \H:ovidcs t�n i ntl't'CSt::l.n& 

contrast �rith Pri nco Albert l'm:\( uhcro the revcn:uo ia 

true, Unlilto Riding Nountoil' Ptn;k, Pl'lneo Albc�:t 

Pork fot'OSI:s �1·e continuous \-lith forests on prt>vinclnl 

land, 

(c) Hood lluffalo Nr.tf oMl l'ark h::ts fo�;cr unaulntc specie a 

and \ololvco nrc numcn·oua. D:l cnusc of :1. t� remote and 

:l.naccesflibla nature, detnf.lcd stud:l.co in this perk 

liOUld not bo rcasf ble Ill: this lime. 

(5) ��tion of pro1� 

Tho project 1�11 be divided into throe phases. 

£1'.!!0.£ �· (ScptenJbcr 1968 to September 1969); Headcjucn�tcrs -

Edmonton. l�ith Pnrk l�ar<lcn pnrticipation, con<lucL a wlni:OJ," 

survey or t�olvos in Japacr, Banff, Prince Albert, and Riding 

Nountai n Notionol Porkc. At the end of th1.c period the proje ct 

will be rc-cvaluotcd nnd it could then be decided l·lhethcr it is 

worth1�hilc to conduct pha::o v b ami c. An interim (or fin�l) 

report \tlll be '·mitten at the tcnninnt:1on of thic phase. 

!hE,SE, E. (Sop tctnbcr 1969 to Scp tcr.1hcr 1971); Hctu.lq�lt\t'Lcrc -

Field Station (Lrnilc-r). Conduct an :l.ntcn·.�.vc st11dy in nn 
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area where wolves ore obundont and the terrain is acceoaible. 

At thio stage, telemetric devices could be used to monitor 

movements. 

fh�s��· (September 1971 to September 1973); HP.adquArtcr•­

Edmonton, Conduct further field investigations in areas 

with different onviroi'IJOOntal nnd physiosro.phic features 

o,g, mountain �alleys v�. boreal forest. If feasible, 

reintroduce ��olves into '�olf-£rce o.roaa. A final, corrpre­

hcnRivc t'Cport wj.l 1, be written at the tcrmino.tion of this 

phase, 

(6) Methods 

l. Study of \>�Ol.f populations. 

a. Obtaining wolf population counto. 

Information of wolf populations will be gathered by 

intervic\-18 \nth '�nrdens, checking over wildlifc obscrvation 

cards, conducting patrols by motor vehicle, snowmobile, on 

horseback and on foot. ll.l1 infortn�tion on uoU siglltings, 

direction of travel, size of paclts, and location of wolf 

kills will bo plotted on maps (4 fll'J.leR "' 1 inch). Standard 

mimoogrophod ohcets �all be distributed to wardens who nro 

available to �ather data in their diotrtcts. Obaervntion of 

cougars will also be included on  these forms. 

b, Intensive studies of t�lf movements. 

Past stud!es on su�r movements of wolvce have 

been too subjective (Pimlott, pcrs. comm.). During the 
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intenliivt! rhnllO of the Gtudy, tolcn:l;)l:l•y on<l 1�01£ howUn& 

should bo COmbined \�.LI:h Girr.p lo Dl�'l:k1 nz tcchni quco (e, 6. 

don chain collm:s). M1.·inl nnd ground trachinz of \tolf 

pnclt& ii1 wintf11: Hlll bo cttrricd out:. l>urinu the oumm"r 

suonths , n proeram of "'oH ho11lin& (usina bnttcry-opet·lltcd 

tnpe recorder 11ith D.mp li!tor) uill be usc-d to locate 

wolves in tho field, Joslin (1967) st:atoo that hu1o�an 

imitations of wolf ho1�lins \1Crl• more succcoaful than tape 

recordings 'n induci ne; rt'&pousca. Both tmthods �1ill bo 

trhd , Evidence obtoined from houling responses, tracks, 

nnd sct\ta will. be uoed to determine suuUllC r range of pocks 

wherever feaJiblc, 

Once tho t'E!ucnrch is yicldine intct·cr.tin& infor­

mo.tion, prOEl.'O!lD :tcpor�o and perhaps also brief notes could 

be circulate d amon& 11ardcns and other cooperating pcroonnel , 

c.e. provincial �ecneios. 

c. Autopsy or cnrcneses. 

A eoneontr�tcd crfo-,:t ��ill be mndo to gathet" nll wolf: 

ca�c�nr.ee killed by predator control officc�s of the Albcrtn, 

Soskotehewln, and l>l.:lnitobn sovcrnmont ngencies in arcM 

adjacent to the National Pnrka. In no "IO.Y ��ill t:hoso 

efforts be dcsisned t.o oncournec auch procrons 

All Halves -will be individuallr tocsed, \o:r-irshed, 

and autopoic<l nr.: hcadqucn;t:er�lj sl:llnclnrd roonsurcm.::nts for 

aubspecific cla!fsificotion 'Till bo n1adc !or each carcass 
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(Jolicoeur, 1959), Autopsy will include a thorough 

examination for parasites, collection of reproductive 

tracts, and examination of stomach contents, Autopsy 

information will be recorded on Gtandard mimeographed 

autopsy sheets and then transferred to a punch card systam, 

Reproductive tracts and parasites will be presorvod in A,F,A, 

Particular attention will be given to female 

reproductive tracts to examine old and new placental 

scars, stages of embryo development, and ovidenco of 

resorption of embryos, A technique uainn benzyl­

benzoate to clear embryological material will be 

applied (Orsini, 1962). 

Volume of testes will be determined. Sperm 

smears will be stained with eosin, and stages of 

spermatogcncaia determined during the breeding season. 

Ago determination will be based on body weights, 

dental characteriotics, and baculum size and weight. 

Two age classes can be readily aooigned f'l:'om tooth 

replacement and �roar, pups (1-12 months) and adults 

over 12 months (:Fuller and Novakowski, 1955). Two­

year-old fcmilleo have been separated from pups and 

adults on the basis of size nnd development of tho 

utcruo and the absence of corpore albicantia in the 

ovaries (Rausch, 1967). I understand that Mr. Kuyt 

has been successful in using cemonta1 laycra 43 a 

criterion of age, 
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2. J::fLcct:a or HOlf prcdati.on on Pl'Cy populnt:ion:;. 

�. Populntion �tudicH o[ pr�y. 

Data e>n l\bun:lancc 1 mov<:m!!nta ant! t'Cproductj on of p rcy 

populations u:l.ll l.>o obt":l.ned tln:ough: 

(1) lntcn!>!S vo r.round ami aerial S\ll'VCYG; 

(ii) Park l�nrdcns' "lldHfc rcpottr.; 

(Ui) Unr;uloto research ctlrr:l.cd out by other 

biolo&hta in the perks (c .c. Stelfox on 

bighorn Ahccp). 

Particult\r c�hasi& l-lill be plnccd on cor�parin& ungulate 

pot>ulllti Ol'la in "IOlf· ft:c,c areas ulLh population:: that nrc 

prcyecl vpon by \/Olvcs. 

b. Dcterminatiou of eondit� Ot\ of uncull\tC prey. 

Onco n l·lole kl.ll hos bee\\ found the> lower jnH nncl 

one femur �1111 be collected fo1.· further o.nnly::i:: in the 

lnboratory as to tl�c an d phyr.iccl condition of the animal. 

Standcrd ncinn methods for un&ulntcs �1111 be Oll\}loycd. 

Remains of animnls !tilled by Holvco sho'' Hct:lc evidence 

of the physic.:�l condition of the victim �1hcn killed. I-'at 

contents in thu bone m3rrott of lone bon�a is � vnluablc 

cl"itcrion (Rinoy, 19!i5 j �loch, 1966). 

To dt·nu valid conclusion9 from co•n;llcs of m:lrrol� from 

shclctons found in tho field it io naecs�cry to kno11 the 

ehnrttctcl"ist:icr. of rtUrt·o11 of tlninml� of know\ sex, LI()O 1 and 

condition , It i:� nl&o ncc:cse:t-ry t.o kno•.t th" rotc ct. 'lhlch 
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fat and other components of marrow arc leached from 

bones lyins on tho forest floor. To establi.ah those 

benchmarks an oxpcriment is being conducted in 

collaboration with D. R. Flook ueing femurs of moose 

slaughtered in Elk Island Park. 

The procedure has boon to collect right ond 

left femurs of colvos, adult male and adult female moose, 

Tho length and wo:l.ght of those boMs was recorded, From 

a randomly chosen femur from each pnir a 10 em plug of 

fresh mdrro� was examined in the laboratory for consistency 

and colour, and ia baing analyzed chemically i'or moisture, 

fat, protein, And iron, To measure the effect of 

weathering on bone mnrrow components tho remaining femuro 

wore set outdoors :l.n two wire casco - one on a shaded areo., 

tho other in a non-shaded area, The marrow of those are 

being sarrt>lcd at intervals of 4, 8, and 16 monthll after death, 

c. Examination of wolf feces collected. 

Feces will be collected for food and parasite 

analysis, Particular efforts will be made to gather scat 

from den and rondozvous sites. Precautions will have to be 

taken by all cooperating personnel to guard against Echinoccus 

i. nfc c:tions, 

For each park n photomicrograph reference collection 

of hair impressions o( all the potential mammal prey 

species will be made to facilitate identification of food 

items in tho feces. Slides will be made by placing the 

16 



hnJr on otdps of plc·xluln:;s and th"n bru-:ltcd over \Tith ll 

light r.olution o( ace Lon�:!. A r.c:con•J ali<lc preoacu unto the: 

the first lci'VOIJ Lhc: dc:nj rc:d scnlc itl�j>rcnnion of; the hnit", 

Slll1,,lcu or (rcnh fecea wilt be: pl'OIJCl'VNI in vJ.(\1& 

with n pot nos1um dichr01Mtc {;Olution for cocc$.dj n onulyt:is, 

It h hoped thnt throueh samp lin{; feceo � n one pllrk ut: 

rc&ulllr inLcrvnln informatioo on ocaconnl vnrintlon o! 

symbiotic proto<�otlns could be obtained. 

(7) Furthc�£21lC: of�lutlv 

17 

Often prt>ccnccivc:d plllnv cnnnot be lll)p11.cd to field conditions, 

but n knoHlcugc or chc: p oosibi l1 tics is noccnnt�ry to toke ndvoutoec of 

�very opportunity 1.113!: l\\3y oriiH�. Succcoo of this study ui 11 depend on 

the availability or l:olvcs, and efficiency in applying Held tt>ch ni quco. 

lf phase a. lends to phMC:!l b. and c., then vat·Jott6 other ponulbilitics 

coul<l be! con:;idcrcd. 1'annin� (ctlptut'ins of pups, tranquilizinB with 

Cnp- ehur gunR, tranquil17.ina traps, annrinn in \linter), tracl:in& 

tlnimnls uith radios , monitorins phy:;iolo&ical dnta (cspecbll.y :l.n 

'Winter) , nnd introd\lc1ns \'IOlvos in wolf-free o�:c"!l nrc all possible 

cndcovoltrs. 

H suitable d�n oitos arc found Hotr scquol'lcCG ean be filmocl. 

These fi lma could be uccd by C11nadinn 11/idHfc Service {lnd Nati.oMl 

Parkn Branch stnC! fol' intcrprctntivc ptOfll't\niS. 



(8) PcrDonncl and cooperation roguired 

Field work will be conducted by L. N. Cnrbyn with aosiotnnce 

from n technician wl1enover available, and a student aasitstant duTing 

the sull'll'ller. 

Chemical analyses of bone marrow is being contracted out to 

University of Alberta Animal Science Laboratory. D. R. Flook will bo 

conducting research closely connected with thie phase of the study. 

Cooperation of the Parks administration is importnnt, The 

assistance of District lo7ardens in aiding in Hold work, obtaining 

biological specimens, and keeping careful notes will be essential in 

the success of this project. Liason will be sought with provinciAl 

Wildlife agencies where wolves range outoido Netional Park boundaries, 

(9) f.Rtimated totnl cost 

To be submitted and approved annually, 
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