
.. 

.-- · 

STATE: 

l'lORK PL.-'\~ SEGMi~NT REPORT 
F~DERAT. AID IN \HLDLIFE RESTOI<ATION 

Alaska 

PRQJECT.NOS.: W-6-R-5 and 6 
ancl lv-1~-R-r--

WORK PI.lu'\S: 
and 

JOBS: 
and 

J(l~-6-R- 5 and 6) 
oo~-rs-R-1) 

201-5-R-5 and 6 / 
-~---------l(W-15-R-1) 

TITLE: ·Furbcarer Studies 
TITLE: Wolf and Woi ver:li1e 

TITLE: Wolf Studies 
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ABSTMCT 

/ 

Information on Alaskan i·~-:>1£ por)ulatim1s t•ms obtcdned from exarrti!lation of 
bounty records'· 4,150 \•:olf radii and ulnoe, 1, 262 ;·:olf c?..rcasses) and from ob­
servations of l\·ol vcs _inh.::bi ting a 20, 000 squ2.rc :nile area \-:her e lv"ol ves ~·rere 
protected. · 

, Pregnant adult fem~J.c wolves 2-Ver ag;.:;c 6 . 5 fe t uses; two-year-old £e1r~~les. 
a\rt1r_agcd 5.3 fetuses; female pups are not. sexttaD.y ma.tun) . 

In 1Uask2. Kolves cor:.ceive fTom late FebTuary tn.rough early Ap:il, bpt most 
fcm:;les breed in i•r::l.1'Ch. ~ful tinarous £(;males breed · ear lie1· th2.n first b:recders . ... 
""lu, .. · -i··al'Oll- fc--· ~ 1 r-- - - r .... -':.rc an av-::.-·ar. ~ of 7 3 n\ ''"' anrl 6 S fo~- Ltse.::: .: TI'"']~r:•· 1''hrr:> 1~ ~ l..~£-) .:-:, - ~ i l !·:!~ . ..:,. ~ !.) - l,1 ... tu .... ' ~ L .,. • C J. ~I,; • \. C- 1 -.~ • ... - · !_. .... •• . .. .1.1 :.l-' . i:"! .• l L .. .L J-

1J.OSS 0 ~ 0'"-' .r.l·n·- "\l.'., ·> t l• 0 "1 t- ; n•p1 ~ n~ ~ ·-]. c Tl l. s - -i ,.,.,1.1. ,..]. - 8n -- '·- ,, .... : .,.....- ···~-. . . .r. "'"'l'" ~ 0 -_ ~ \;b. J . \.. H~ ,..; J..!...c.l. • 1 ll .uH .- ..... 1 Lc.L . ' " !) .. 5 J. I . . \... .. Lt...• :' l v .... '.... .L; ... a J.I,.L~~ &..t; ; l-::t..L~::, 

produce mo-ce ova than firs t breeder s; the dif.fere"1ce is highl)' sign:!.f icant. 

:Mortality· of pups rather than tha lack of initial pToducti.on of pu_t;s is 
believed to be the reason f cT the obscr .red variations i.n ti:e uro~c·rticn of mm, s ... . . 
in \\'"olf pc~iltlations. . Wolf packs i ncltxle me:rbr:: rs of all sex and age categoric~ 
d,..; t1-r~ .b'PC'- 1-· ": ..- c--- D , .,. c::·7(:'\ ~ <: · ·n?. i ~ 4. . ,+ a· t..~l ~t., t, ~nr ~ .. ~r .... ng -·'"· 1-.... c J..s _,, . ~_son. ~acl\. --1 ... ~ .L - · an 1 .. -~c"_ ~_.o r o ... u._,_ ._,_ ..•. ~·~· ' .., 

Wolves in an arc8 \{here t h·:')y 'i·:er e p-totected incn:c:.scd at an averHge rate 
of 20-30 pe1·cent per year d~:ring an 11 year period . 
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WORK PLAN SEGMENT REPORT 
FEDERAL AID IN WILDLIFE RESTORATION 

STATE: Alaska 

PROJECT NOS. · W-6-R-5 and 6 
and W-15-R-1 

WORK PLANS 
and 

JOBS: 
and 

Jw-6-R-5 and 6 
0 W-15-R-1) 

2ffi-6-R-5 and 6 
). ~-15-R-1) 

TITLE:· Alaska Wildlife Investig'ations 
TITLE: -Big Game Investigations 

TITLE: Furbearer Studies 
TITLE: Wolf and Wolverine 

.... 
TITLE: Wolf Studies 

PERIOD COVERED: January 1, 1964 to June 30, 1966 

OBJECTIVES 

To determine productivity,·population composition, and population identity · 
of l~ol£ populations in Alaska. To detennine \volf population levels and factors 
affect~ng them. To evaluate the relationships of wolves ~nd-~gulates. · .. · 

TECHNIQUES 

. . 
Wolf carcasses \vere obtained from bounty hunters, trappers and sport hun­

ters. Standard measurements, weight, stomach contents~ skeletal parts potentially 
useful in perfecting age determination techniques and reproductive organs ·are 
collected from each carcass. The radius and ulna o~ all wolves presented for 
bounty are collected as the degree of. ossification of the. epiphysis to the 
diaphysis provides a separation of pups-of-the-year from adults. 

An aerial census of approximately one-half of Game Man~g~ment Unit ~3 was 
conducted during the annual aerial moose sex and age compos1t1on cotmts 1n 

. October an~ November, 1965. 
.. 

Information on the size of wolf packs \vas obtained from aerial data forms 
completed Qy Department observers and £rem a bounty info1mation sheet completed 
when '"'ol ves· are presented for bounty. Data on ungulates killed by wolves ,.,ere · 
obtained by landing. at kill sites and attempting to reconstruct the action leading 
to the kill and to salvage skeletal ·parts and organs potentially usefttl in estab­
lishing the age, sex and physiological 'condition 'of the prey. One wolf held .· 
through the cooperation of the Aero-~ledi~al Laboratories, Fort Waim\Tignt, Alaska, 
\vas injected ,.,rith alizarin red·, a vital stain that deposits in bone, in an effort 
to measure the periodicity of cementum deposits on teeth. 

A sunmmry of ,~·olf spcc:Ur.cn and ·bounty data is presented i n_ Iab.Jc. .J. 
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VI 

--
Ycnr Arinuc:1ll 

Harvest 

'l'able l. \·7ol.f speeimen1> and data collected, rep:ccscnt.cd 
as percentages of the annual hnr.vcst. 

Bounty Inform<.~.tion 
Sheets Radii & UJ.na~e 

No. l\'olves % Annun1 Number %of N\lmber 
Carccs~ 

. . %of 
Info. Obtained on Harvest Obtained Annual ·narve'st Obtained lmnua ). Harvest:__ 

1959-60 520 201 . (39) 311 · (GO) 

19E.O-G1. 725 257 ( 3S) 392 (51!) 

1951-62 069 605 < ·Jo) 511 (5?.) 18 ~j (:D) 

J.9G2-G3 757 602 (80) 614 (81) 16G ( 2 J .• 9) 

1963· ·64 OJ.O 7J.3 (87) :. 5:·w (G-5) ~~~4 (2~>.3) 

.1..9G,l ~·65 coo3 eoo ( .. ) . !)09 ( 7.E!) J.9n <2·L ·n 
1%5··66 13003 1.292 (-) 1213 (93) '1-69 (36) 

'I'OTi\LS 5789 ... 44-70 (- ) 4150 (72) 1262 (28) 2 

1 Harvests determined from bounty affic~vits 

2 Computed only o~ datn fr~m 1961-62 through 1965-66 

3 Dounty affidavit records not complete at this time 
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I FINDINGS 

Introduction ) . 

Since the f~rst conservatio~ group was ~rganized in Alaska, the 'WOlf, . 
Canis f_upus, has been subjected to the same misguided efforts at' "control" or 
"elimination" as it has suffered elsewhere. The persecution was patterned 
after programs established throughout North .America and included the use of 
bounties, poison, and tmrestricted hunting. The history of 'these operations in 
Alaska has been summarized by Lensink (1959) and Rausch (1961, 1964). Addi­
tional doc~entation concerning this sort_ of -''management" of the wolf in North 
America is provided by Pimlott (1961) . · · 

Th;ouJhout most of the temperat~ zone in North America large carnivores 
interfered with agriculture by turning to domestic stock as native ungulates 
were reduced. The predictable reaction consisted of attempts to eliminate the 
offending predators. In Alaska the production of domestic livestock is a very 
minor industry, and conflicts between wolves and agricultural practices are few, 
except for the reindeer industry in North\'lestern Alaska. Consequently, control 
of most wolf populations has been justified solely on the premise that wolves re­
present an tmde~irable hazard to in~igenous ungulates and furbearers. 

Organized control activities continued until 1960 when·the new. State ob­
tained control of all natural resources. Formal predator control has nm'l been 
eliminated except on the active reindeer ranges, but for various reasons (Rausch, 
op. cit.) the legislature has perpetuated the bounty system. · ·· 

l • 

Although control efforts were intensive for a long period of time, 'WOlves 
still inhabit most of the suitable range in Alaska. ·The only major exception 
is the Kenai Peninsula where the wolf disappeared.60 years ·ago. Persistent re­
cent reports of sightings have not been verified by a subsequent population ·in­
crease on this iniportant recreation area where suitable prey species are abun­
dant. Interestingly, the wolf disappeared from the Kenai at about the same time 
that the caribou, ~ngifer tarandus, population was eliminated . 

. Wolves can live in association with man when afforded some degree of pro­
tection. This is typified by a situation in Interior Alaska where l'<'olves still 
travel on the outskirts of Fairbanks, and several active wolf dens are within 
ten miles of this residential and military complex of so1ne 30,000 people. The 
protection of \'l'olves in this case is in the form of seasons and bag limits, 
and restrictions on the methods and means of taking. 

\ 
This segment report presents some of the results of a study started in 1959 

to obtain' information on wolf population dynamics, life history, and relation­
ships to ungulate prey species. The ultimate goal is to obtain sufficient in­
formation to place management of this unique carnivore in proper perspective 
(Rausch, op. cit.). · 

- 4 -



Description of the 
1

Study Areas: 
I • I 

I 

Figure 1 shO\\'S the twenty-six Game Management Units used in adminis-
tering Alaska's wifdlife resources.. The urii ts generally represent drainages, 
or distinct physiofraphic areas sommvhat different from adjoining units. For 
the purpose of thi? study I have grouped the units into four regions that repre­
sent areas differ~ng in terrain, vegetation; climate, and prey species avail­
able to \volves. The wolves of Alaska are currently considered to represent 
three' sub-species~· These are: C. 1. ligoni, in Southeast Alaska; C. 1. .pamba­
silius, in Southcentral and Interior Alaska; and C 1. tundranun inArctic 
Alaska. The validity of this classification is presently under study. 

The follf regions mentioned above can be generally described .as follOws: . 

Southeastern Alaska - This region includes .the coastal mainland from· · 
Prince William Sound south to Ketchikan, and the islands of the Alexander 
Archipelago.

1 
This is an area of high rainfall, up to 200'inches annually, and 

temperate climate with much of the area in climax rain forest. The dominant 
forest trees are Sitka spruce, Picea sitchensis, and Western hemlock, 'tsuga 
heterophyl~ . . Sitka deer, Odocoileus hemionus sitkensis, beaver, castor~­
densis, and goat, Oreamnos americanus, are the principal prey species. In some 
local areas moose, Alces alces gigas, are an .:iffiportant component of-the wolf'·s 
diet. . . --- - · · ·· 

Southcentral Alaska - This region includes coastal Alaska adjoining Prince 
William Sound ru1d the adjacent mountains and plateaus to the crest of the Alaska 
Mountain Range. It constitutes 9ne of the finest exte~sive big game ranges in 
Alaska. Caribou, moose, Dall sheep, Ovis dalli, and goat form the basic diet · 
for wolves along with beaver, ground squirrel, Citellus ~:, rnarinot, ?vi.irmota 
caligat.a, and snowshoe hare, Lepus americanus. · . 

Interior Alaska - This area incluaes the .dtainages of ·the Yukon and Kus­
kobvim Rivers: typified by broad timbered valleys with old mountains ~n the 
central and eastern portions of the area. This region is bordered by the 
Alaska Mountain Range on the south and the foothills of the Brooks Range on the 
north. ~~ose, caribou, sheep, beaver, and snowshoe hare are prime components 
of the wolf's diet in this area. 

I 

Arctic Alaska - This region includes the drainages of the Arctic Ocean 
and the areas used as winter ranges by the Arctic caribou herds on the south and 
\'iest slopes of the Brooks Range. Caribou are the dominant big game species, 
although moose and sheep are locally abu.ndant. Ground squirrels are also abtm­
dant locally, and snm..;shoe hares are periodically numerous i!l the -Noatak and 
Kobt~ River drainages. 

Results \ 

Obsenrations on the productivity ·of wolves suggest considerable variation 
in the components of productivity: litter size, breeding age, breeding period, 
breeding frequency and survival (Pulliainen, '1965; Mech, 1966; .Murie, 1944; 
Young and Goldman, 1944; ~.Jerri am, 1964; Kelly, 1954). Most studies suggest 
that \\·olves have a ~igh fecLmdi ty which i s seldom translated into net prodtxt · ··Hy. 

- 5 -
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I 
My st~dies provide a quantitative est_imate of the reproductive perfonnance of 

· Alaskan wolves. 

Indicators of initial productivity include corpora albicantia of corpora 
lutea of pregnancy, placental scars, corpora lutea of pregnancy and fetus -counts. 
All of these suggest that initial production averages between six and seven 
pups per adult female (Tables 2 and 3). Counts of corpora albicantia are not 
considered to be exact indicators of the number of ovulatimi.s associated \'lith 
immediate past pregnancies, except in a general lvay. This is because groups of 
corpora albicantia may persist for a considerable time, possibly for the life 
of the animal. Also, scars similar in appearance to corpora albicantia may ori­
ginate from ovarian functions not directly associated with ovulation. Still, 
I have found corpora albicantia cotmts in close agreement with the reproductive 
history of individual moose and \vith the productivity ·of populations of moose 
(Rausch 1 in litt.). In \-.rolves there was a good correlation between the ntm~.bers 
of corpora albicantia and the ntm~.ber of placental scars found in the correspond­
ing uterus. If the ovaries contained a large ntm~.ber of corpora albicantia the 
uteri frequently contained placental scars of. two types. One was distinct \'t'ith 
definite borders lv'hereas the· other type \'t'as faint \·lith indistinct boundaries. 
Only the first class \vas considered representative of the immediate past preg­
nancy. I believe the second class of scars represents implantation sites of 
earlier pregnancies. 

The fetus counts showed an average of 6. 5 fetuses per adult female \'ii th an 
observed range of 3 to 11. Two-year-old females averaged 5.3 fetuses per preg­
nancy and apparently have a lower potential productivity than females that have 
bred previously. 

. 
Several references show that captive female wolves first breed at approxi­

mately 22 months, (Ivlurie, op. cit.; Young and Goldman, op. cit.; Garceau, 1961; 
Pulliainen, op. cit.). :tvly data supports the previous findings. Examination of 
246 pups less than a year old revealed only two pups· had follicles larger than 
3 rnm. Most follicles are 6-9 rnm at greatest diameter just prior to ovulation. 
The pups ldth 3 nun follicles '''ere collected in April after the period \\'hen most 
wolves breed. This plus the extremely small size of the uteri suggested that 
they would not have bred during this breeding period. Examination of the ovaries 
from 170 t\'io-year-old \•;olves revealed no scars · from ovulation or other ovarian 
functions. Ovulation by pups, if it occurs, is rare. 

The period during \oJhich ·\.,.olvcs breed has been reported to occur from January. • 
through April (Young and Goldman, op. cit.; ~lurie, op. cit.; Kelly, 1954; Fuller 
and Novoko\\'ski, 19 55; Pulliainen, 1965; MakTidin, 1962) . · 

\ ,, 
Pulliainen (op. cit.) revieKed wolf breeding records and concluded that 

copulation took ·place at the end of February and in March, but that the onset of 
breeding might be delayed in northern areas. }.!akridin (1962) reports :that 
in the Yamal North of Russia, Koh·es pair in late }.larch and early April. -He 
ci tcs one instance of a young fcnialc Kolf being p1·cgnant on the 15th of June. 
This indicated conception took place in mid - to late April.. 

- 7 -



'l'nble 2. Indicators of productivity in adult \-tolves, 1957-1966, 1\laska 
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~.'o.blc 3. Indlc,\tors of productivity in b-ro-year-old wolves, 1957-1966, Alaska . 

Nonbrceders* Corpora lutea Fetuses ----1\.rea(. No. No . . 
No. AnimaJ.s Ave. --------------------~N~t~11n~h~c~· ~r ______ - ~N-o~,------~A~n~~~·m~a~l~s ____ ~Av_e~·~------~~~------~=~~~----~~~-------------

Sout hons·t 15 11 2 5.5 O · 0 0 

111- J.2 3 L! . • 0 10 ?. 5.0 

"ll 42 5.7 4S 8 5.6 

1 ,, 
• ~ t:.. . 11 5.6 J.l} 3 4.7 

112 323 5.6 69 13 5.3 

.. .. .. 
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Records of breeding dates in northern North America are scarce. Kelly . (op. ctt.) 
doubted that wolves in Alaska bred prior to March 15. Fuller and Novakmvski · 
(1955) wor~ing ~n/Wood Buffal~ National Park report~d ~hree of ~our ~dult fe­
males exam1ned 1n ~arch conta1ned corpora lutea. S1x ~lantat1on s1tes were 
counted in the u1er.us of a wolf taken on March 21. They estimated that proestrus 
might occur be~ren March 5 and March 21. ·, 

. . 
Data from 84 adults and 58 u..ro-year-olds collected throughout Alaska shmvs 

that a very few ~dults conceive in late February, but that most wolves breed in 
March. The exact kill dates were obtained for 84 adult .. wolves and 57 two-year.- · 
old wolves. These observations \vere'grouped by .lO.day intervals from February 1 
through May 10 (Figure 2), and show 'that most adult female wolves breed during 
the ·first two weeks of March. Two-year-olds tend to breed somewhat later .. · 

The failure of wolf populations to realize their potential rate of increase 
and the lack of, or low number of pups in some populations that have been studied 
(Merriam, 1964; Mech, 1966; Stenlund, 1955; Cowan, 1947). leads to speculation 
that failure of females to breed could be an.important population control •. The · 
information obtained during this study shmvs that a high proportion of all fe­
males nvo-years-old and older did ovulate, conceive, 'and probably gave birth to 
pups .annually (Tables ·2 and 3 and ~ig. 2). 

Thfr reproductive tracts of 89 adult and nvo-year-old females collected from 
· March 13 through April 30 shmved that 89 percent were ·gravid. The ovaries and 

uteri from t-wo adult .and t\vo two-year-old females appeared to be inactive as they 
contained only follicles of less than 2 rnm in greatest diameter. The uteri of 
these four exhibited none of the vascularization normally associated with .. pro­
estrus. 

From these limited data I conclude that in Alaska at the existing level of 
exploitation, wolves breed from late February through early April. Most lvolves 
conceive in :March. Wolves breed annually and the observed variation in the abun­
dance of young-of-the-year is a function of in ute~ and post-natal mortality. 

The efficiency of the female reproductive system and the effect of experi­
ence are factors .that have not been evaluated in the \-.rolf. Adult female wolves 
shed an average of 7.3 ova and implant 6.5 fetuses. This comparison .is based 
on 23 wolves where both ovaries and intact uteri were present. This is slightly 
different from the data presented in Table 2 which presents "pooled" data and 
:i.nclud.es observations on animals from ·Khich only ovaries or uteri were present. 
1'he difference ben~·een the munber of ova shed and the number of fetuses observed 
is significant at the .95 level but it is not significant at the .99 level (t = 
2.21, t.OS = 2"075, t. 01 = 2.819 at 23 d.f.) (Simpson, Roe, L~wontin, 1960). 

In u-:o-year-olds where only 12 observations \.;ere available, the difference 
bcnveen corr)ora lutca, average 6.08, and fetuses, average 5.41, \vas not signifi-

. cant at the . 95 level. · 

The pooled observations on the production of ova by adults and by first 
breeders revealed adults produced n~orc ova, (Table 2). These observations \·:hich 
\vere based on 7 5 aclul ts and 58 t,\·o-year-olds shmved an average of 6. 7 and 5. 6 
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.; Figura 2. Progressio~ of p~~sr.ancy o~ ~laskan wolves 
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' ova resp~ctivell. The difference is highly significant (t" 4.547, t. 01 = 
2.576 at 132 d. f. ). 'fhe productio11 ·of ova by multiparous females is 
greater than tl\at of first breeders. The loss of ova bebJCen ovulation 

· and implantatibn is significant in adults and is probably a biological 
reality in firft breeders. · · 

The earlf sexual.maturity and large average litter size of \~olves in­
dicate a high-potential rate of productivity; a rate much higher than that 
of their tin.gulate prey. Natural controls on \~olf nwnbers in the fonn.of 
direct mortality or social activities Hhich inhibit the production· of pro-

. geny musi operate to prevent the wolf from rapidly outstripping its food 
supply. !There is good evidence that such factors, mortality or social be­
havior, do operate (Mech, op. cit. ; Merriam, op. cit.) • 

I . 

MY data shows that mortality starts in utero. First there is a demon­
strated ~oss of ova or blastocysts which was mentioned earlier. Resorption 
may be an important control, but I have -observed only two instances of re­
sorption ru1d in each instance only one of the litter was affected. Of 
course, the progress o~ the pregnancy could not be predicted but ·the out­
ward appearance of the remaining fetuses i~as normal. . Information on grmrth 
and survival of fetuses during periods of stress induced by adverse Heather 
conditions or food ·shortages is needed. 

MOrtality at birth and during the period spent ·in and at the den could 
be critical. In domestic dogs the greatest mortality is at or shortly after 
birth (Anderson and Wooten, 1959). They indicate that one-third of the pups 
whelped of one breed die before they are \~eaned. The hazards wolf pups en­
counter at the den are not kno"~· Murie (op., cit.) relates several instances 
of grizzly bears Ursus arctos robbing food from near the entrance of a wolf 
den. No -doubt, grizzly and black bears Ursus americartus would also eat wolf 
pups if the opportunity arose. 

Mortality after leaving the den, aside from that inflicted by WJU1, takes 
many forms including accidents while gathering food, diseases and parasites, 
and intra-specific strife. · 

Accidents associated ivith food gathering operations, particularly 
\~here moose are an important food item, may be :important. Examination of 
approximately 4, 000 left 1·adii and ulnae and 1, 250 skulls and skeletons, re­
vealed munerous fractures that had healed or were healing. Compression frac­
tures of the sk1.1ll, involving the nasal and the frontal bones suggested 
heavy blm-:s ivi th a blunt object, presumably the hoof of a moose. Blows 
sufficient to cause compression fTRctures of the s1.Ltll probably kill if de­
livered a \feiv centimetets higher on the skull. Because of the probability 
of direct mortality, there is no way of deteTmining the relative frequency 
with i·:hich i•:olvcs are kilJ ed or succtunb to injuries inflicted while gathering 
food. I believe survival of severely injured individuals is facilitated by 
the social nature of ,,·olves, as the injured animals clearly must depend 
upon associates for food. That feeding by imlves is on occasion· a group 
activity "·ithout apparent hostility is substant i at ed in part by Burkholder 
(1959) and by my Qi.\l l obsen:ations. 
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Although.little quantitative information' is available on specific mortality 
factors, other than man's bounty hunting, insight into annual survival of pl~S 
was obtained from the age composition of the· ·animals presented for. bolinty · 
(Table 4). · . .. 

The survival of pups to the period of harvest varies considerably with time 
and among the four regions. An estimate of p~· survival was obtained based on 
the overall age composition of female wolf carcasses examined. · A sample of 593 fe­
male carcasses consisted of 177 adults, 170 two-year-olds, and.246 pups. Appli­
cation of this age composition data to the material _presented in Table 4 by 
assuming a 1:1 ·sex ratic reveals pup survival of 40 to 100 percent.· . With the 
exception of the high estimates for the Arctic areas, which may have been biased 
by hunting practices of several villages, the estimates fall within the ranges 
of survival estimates prepared for other big game species including moose (Rausch 
and Bratlie, 1965), caribou (Skoog, 1962), and bear (Klein, Troyer, and Rausch, 19~8). 

The indication that pup SUl~ival is similar to certain other large mammals 
does not help explain the scarcity of wolves as compared to their ungulate prey. 
Mortality may be constant, affecting all age classes equally at a rate of 40 to 
SO percent per year. Application of these rates fits the present age composi­
tion data fair~y well. Further insight into age composition of the population 
will be possible when age determination techniques now being perfected are applied 
to the data. 

Wolf Pack Composition 

Wolves are considered gregarious animals exhibiting highly develope-d social 
structures \\·ith stronu familv ties at least until the pup5 m:c sc:-~l::tllv nnturc 

~ ~ ~ I 

c>.t about 21 to 22 months 0-Iuric, op. cit.; Pulliainen, op. cit.; BurkhoJd'c'r, 
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Table ,) Ag a coc..;>os n ~ c;, o £ {. , 15 0 ;;o 1 v e s ; !>a sed on the fusion · 
·of dpiphyses to ci~::-hyis o::: ==~:"!.bs ::·.:1.6 ulna, 1959-1966 . . 

·Year Adults P~JPS 

Number P~r C·.=::-:'c N·t:::~f;ar Per Cent Totals 

I 
1959-6P 195 (63) 116 (37) 311 

1s6b-s1. 209 (33) 10"' (4 7) 392 

1sJ1-J2 

_._. ... 

311 (61) 200 (39) 511 

1962-53 351 (57) 263 (43) ·. 614 

1963-61.- 289 (SS) 2L}l" (-<!-5) 530 

1964-65 305 (52) 28-1 (48) 589 

1965-66 671 (55) 542 (45) 1213 

TOTi1.LS 2331 (55) 1829 (44)' 4150 

Arctic region \·:ol:.': z:.s~ cor\.:?051. t::..o:-1, 1959-66. 

Yec.r. Adults P'L":.~S 

Number Par r-~ .. .._:... ...... ~!··- ~~'!.:i!:1~er Per Cent Totc.ls 

1959-60 78 (~5) 93 (55) 171 

1960-61 114 (59) 78 (41) 192 

1961-62 111 (60) 73 . (40) 18~~-

1962-63 71 ( .12:9) 75 (51) 146 

1963-64 44 (35) 62 (65) 126 
\ 

196~-65 58 (42} so (58) 138 

1965-66 147 (62) 92 (38) 239 

'I'OT.:.-...Ls 623 , - ')) 
\~- 573 (~8) 1196 

-. 14 -



Tabl·lJoll. ... : co. ~.ge co;:c::;-o::d.t.:i.C!"!. ·:;£ !;. , 150 '..:olv~, s: lxl.sed on the fusion 
,.. ePiphyses to di:;.?:~~;i.s o~ ::'~c:itis z..;-.1 ulna, ·1959-1966. 

Southeast reg i.e-~-: \'to.l:E ~1;-a con_?~;;;; i.. tion 1 . 196 2-56. 

!962-63 

1963-64 (.:.:.a) 20 (42) 48 . . 

19cA·-6S 

1965-66 22 (39) 18 (61) 40 
.• 

Southcentral region wolf age cc~positio~, 1962-66. 

~--~A~d~ult~------
. ____ .;N:..:u:.:.n:.:.::•b::.:e::.:r=--_,_;?~ !' ce:: t: ______ l~\11~·:":')-g __ . ____ ..___"'--'--._;;;.........-'----

PUPS 
Per Ce:1t Totals 

1962-53 5 2 ( 7 

i 963-·64 3 (40) 6 (60) io 

1964-65 16 (48) J.7 (52) 33 

1965-66 85 (3 S·} 133 (61) 218 

~· 
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Table 4 co. Aga CO!:';pos::.tic:~ c:: 4 ,2.50 -.. v-ol.vss; based on the fusion 

of epiphyses to dic~?t:yi.:: c£ :~~.C.i.us 2.:"!d ulna, 1959-1966 . 

Year . ->.dults ?uns 
Number Par C~:rlt :\:·'..:.:~}JC :::' Per Cent Totals 

1959-50 15 (40) 22 (60) 37 

1960-'sl 80 (4 7) 0' .-.L (53) 171 

1961-62 200 (61) 127 . (39) 327 

1962-63 280 (50) 188 (40) 468 

1563-64 245 (61) 159 (39) 404 

1964-65 210 (50) 208 (50) £1..-18 

1965-66 417 (58) 299 (42) 716 

~OTALS . 1~47 {57) lOS.:.!- (43) 2541 

\ 

16 



/ .I 
I 

op. cit.; Z..1cch, op. cit). Prestunably \valves pair during the breeding season and 
the pack may be /temporarily or pen11anently scattered by the 'strife ·created by 
males competingjfor females of breed~ng _age. · Intraspecific str~fe, associated 
\vith breeding, :).ncrcased populations, food shortage or injuries, is one potential 
population ·control that has not been evaluated. · During this study I had the 
opportunity to /examine a number of wolf packs killed by aerial hunters during . 
winter _and early spring. 111e material is p:resented in tabular form in Tables S&~. 

The pack sizes \'v'ere generally smaller than those observed in the overall 
population because aerial htmters rarely kill all of a large pack. Therefore , 
the pack composition information prese11ted may not be representative of that 
portion of the population comprised of large packs. 

Some l\"Ol ves contin~e to function as a pack even during the breeding season 
and as/ma~y as four gravid or potentially gravid adult and two-year-old female:; 
lvere fbtmc;l in one pack; \vhich also included t\vo adult males, two pup males and 
one pup female. Just about every possible combination of adults and pups was 
found in association during: the February, March, and April period. Pups and 
adult males were tmder-represented when.compared to the population averages in 
Table 7. In. instances where three or more \'lOl ves \vere killed from one pack du­
ring the period Febluary, March, and April, the composition was similar to that 
established from the harvest of entire packs. 

The siie of wolf.packs has been reported for several areas, (Stenlund, op. 
cit.; Pulliainen, op. cit.; Kelly, op . cit.). Pack size, if packs represent 
adults with their ymmg-of-the-year or if they merely represent temporary asso­
ciations of a gregarious species, is a measure of abundance. Because, if the . 
animals stay together even briefly after meeting, observations of pq.ck size 
would reflect the frequency of such associations which are a result of chance . 

A frequency distribution of pack size observed during differ'ent years , 
in the four Alaskan regions, is presented in Table 8. In the Southcentral region 
and Interior region the occurrence of large packs has increased l'li th time, and 
probably represents an increasing population. In the Arctic region the pack 
sizes have remained constant or decreased slightly. The wolf population in 
this region is believed to be static or decreasing. The data from southeast 
Alaska suggest that no measurable changes have taken place. 

The validity of the apparent pack size differences between areas in 1965-
1966 \oJas tested by ~Ir. Frank J. Ossiander, Biometrician, Alaska Department of 
Fish and Game, using a modified Kolmogorov-Smirnov test (Nickerson, Ossiander, 
and Pm'.'ell, 1966). The results presented in Table 9 shmv that pack size compo­
sition is similar in Southcentral and Interior Alaska. Southeastern· and Arctic 
Alaska are similar, but pack sizes in the Interior and Southcentral regions are 
larger than in the Arctic and Southeast regions. TI1e results support the hypo­
thesis that the frequency of larger packs is higher in popuJations of higher 
density. 

An opportunity to observe the cxpansiop of a protected wolf population 
in a large area \·;i th an abundant supply of prey species occurred Khen Game ~lana­
gcment Unit 13 and the north;::r:l portion of Unit l·l, comprising about 20,000 · 
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.. I 'l'a bJ.e 5. 
I 

Dat~ Pack 
r . 
s~z,": 

Oct. 23 3 

Dec. 22 6 
i . 

E'eb. 

lo 
2 

?eb~ 2 

!(~irch 5 9 

!-!arch 14 5 

Ma:-c'h 20 4 

~1arch "28 2 

)!arch 28 2 

1·iarc'h 29 6 

March 30 ' 3 

April 4 6 

l'.?ril 13 3 

April 13 3 

April 17 4 

April 21 
\ 

2 

To-.:2J.s 63 

Sex 1. ..... -: .. 
-'",;.·-

Pup · 

1 

2" , .. 
. 1 

, ... 

'I ... 1 2 

' 1 

1 2 

1 1 

1 l 

4 1 

1 1 

3 ].. 

1 

2 

1 1 

1 

15 
23 

l 

2 

(1) 

1 

1 

1 

1 

2 

] 8 -

~~tire Woli Packs, 

J. 

l 

i ... 

l 

2 

', ) . \.;.. 

,...,) 
\. 

( }. ) 

1 \mknown 

· 1 1 unknow~ sax 

Follicl-es develc,pin.;:· 

1 Non pres.fe~~l~s 
all hava developing 
follicl~s 

1 Large follicl~s 

l ferr.ale statu::: 
unknO\"n 





. I 

Year 

1961-52 

l%2-63 

1953-64 

1961~-65 

1965-66 

Tot~ls 

I 

Table 7. se~{ ar,d ag~ c~.:~~~;:;-c•!3itic!1 l"'~:f Al~.:.s~<an 'volves t:al<en from 
1961 to 1964 as C:.etr;:j:-.: .. ~i:.-;.e~ l1y ca!:""cass examinations 

------------------
Ptl}?§__ ____ ._ --· Jl..dults Totals 

rf % ~') C-/ 
----!'' ::1 " 9 % 

34 57 26 :~3 63 50 62 50 185 

39 57 -.-. 
L.u 4·3 /) -.::> 45 54 55 166 

55 50 5'1 50 6? 50 68 50 2.44 

51 50 52 50 ·,1-6 49 49 52 198 

118 56 C":' 
·' ..J 

4~ 132 51 126 49 469 

-··----

297 53 --":\ 
G~- 4.·7 353 49.5 359 50.5 1262 

'r'O'i'~.L3 all years 550 'lc3.5 712 56.5 

.• 

. \ ~ 



Table 8~ 
~-

Wolf pack frequency distributions. 

/ 
'l'otaL Range % Wolv~s 

Total Packs of Pack In Pncks o£ . 
~r Region observations· O'J?~ved* Size a or rnor(! __ 

19Gl-62 Southeast 5 4 2-3 0 

1962-63 II 11 7 2-8 23 

J ~);:) J --~f,~ II . ·13 ,., ,1· 2-9 13 ..-'!. :: 

t ~~61~ ~ ... ():; II 23 ].4 /.-12 r.n 

196!5-Gli II 4?. ?.3 ~!-B ?.0 
N 
1-' 

1 ~~6J.···62 Sou t·.hcen t:.'l:'a 1 4 ~ ·1·-·15 72 
.) 

J. 9G7. ·-63 .. 21 11 2-13 22 

1963-6-1 It 41 29 2-14 28 

1954-65 " 70 36 2-14 27 

1965-66 " 139 85 . 2-21 44 

1960-GJ. .Interior 14 12 . 2-11 35 

1961--62 fl 05 69 2-13 25 
' 



.. ; 

•ruble 8 co. Wolf pack .frc<Juenc-y: distributions 

--/ .. 
Total Range % tlolve,_~n 

. ' Total Packs of Puck Packs of. 
Year Region Observations Observed* size 8 or mo~ 

1962-63 Interior·· 77 . 44 • 2-15 39 

1963-64 ' " 102 59 2-13 22 

-~ 96-'!··Cl 1j II 1.-:t,G 100 /.'-20 3J. 

.1. 9(, !.i--G() " lGO 1/.1 2-20 sn 

J I)GO-·Gl i\:r.cU.c 32 2t1 2-·J.O 10 
N 
N J. ~j(". 1· ·6 :~ " 4-7 4~:i 2-·~0 ln . ..... 

l96~-G3 II 39 33 2-9 26 

J.~G3-64 II 39 26 2-10 25 

1964-65' " 44 24 2-9 15 

1965-66 " 59 42 2-8 22 

... ·: pucks=::two or more wolves 
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'1'c:tb!c 9~ Comparison of pac!<. Dize composi.tlon among regions for 1965-66. 

Probability of a 
Maximum Difference ·Equal 

~~~t_l:~~..::d,_ _____ .::;.D:.;:i::.:f::.··:::.f.:c~rc.:c::.;.n~c=e ___ '__,to or g_~er,,_. _______ . ...;:c'"'o~n~~.J.usion 

RonthCclSt VS. 

Sou thcon trc:tl .184 Pack size composition different 

.1"/"/ 

• J. '/:) . 697 

,,_. " ~ , . 
. 069 .978 . Pack ~ize composition the sum~ 

f.ottt:hccntraJ. vs. 

1\rctic .140 Pack size composit:i.on different 

Interior vs. 

.i\rcl:ic .148 .483t- Pack size composition d.ifferent 

-:: 1:llc tl1J.ll ltypot.hesis tcstecl ·'-*'''ts th.at pac1~ COI:14position was tJ;le sarne, this lO';I a probability 



. . 
square miles, was closed to the taking of wolves in 1957. Prior to the closure 
the U.S. Fish and Wildlife Service had conducted intensive control resulting 
in the removal of·over 200 wolves from 1948 through 1954. Bounty hunting ·con­
current to the control operation removed an additional but unknoi~.number of 
wolves (Ativell, 1963). In 1953 the wolf population was estimated at not more 
than 12 animals. By 1955 game authorities recognized that !JlOose, caribou, and · 
sheep were very abundant and that moose and caribou were dangerously · so from 
the standpoint .of management. Most of th~ large predators, wolves and grizzly 
bears, had been removed through control activities and aerial bounty hunting 
and sports hunting. Access to the area was limited to one highivay, the Glenn-

. Richardson, and the rudiments of the Denali Highiqay (the route to McKinley · 
National Park which formally opened in 1958). Restrictive bag limits and seasons, 
poor access and removal of the only effective predator, at a time when. the un­
gulate po_Pulation ivas rapidly increasing following a low in numbers in the late 

· 1940's, set the stage for an interesting and for Alaska a unique experiment. 
In 1957 wolves became a protected species in Unit 13 and the northern portion of 
Unit 14, with no provisions for ha1~esting them except as needed to conduct the 
study. The study area has an abundance of big and small game, and is perhaps 
the most important recreation. area in Alaska. · Some 5,000 to 8,000 caribou, 
1,500 to 1,750 moose and approximately 100 Dall sheep are_harvested annually by_ 
sports~unters from Anchorage and ·Fairbanks. The major ungulate prey spe~ies 
are estimated as follmvs: .caribou 70,000 (Siniff & Skoog, 1962); moose 25,000- · 
30,000 (Rausch, 1965); and several thousand sheep. 

The increase of the wolf population is presented in Fig. 3. The source of 
estimates are indicated in Table 10. Limit~d poaching during' the first several 
years no doubt influenced the rate of increase. The extent of the poaching is 
unJmrn,m. Legal hunting on the periphery of the closed area may also have slowed 
the rate of increase ·as wolves do travel considerable distances and some of the 
river boundaries and mountain passes that form the border of the closed area 
are knm ... n as "wolf trails". However, egress may have been compensated for by 
immigrant wolves from adjoining areas. 

Starting with 12 wolves in 1953 and assuming three_ \vere adult females, · the 
maximum potential population in 1966 would be something like 15,000. Of cou:rse 
the present population does not approach the biotic potential. The high estimate 
of 350-400 \~elves, Fig. 3, represents an annual increase of 25 to 30 percent 
per year over the 13 years. If 1955 is used as a starting point, the estimated 
net increase to 1966 is 20 percent per year, similar to annual net increases 
for uhgu!ate prey species. such as caribou (Skoog, 1962), and moose (Pimlott, 
1959). Unfortunately the influence of lirunigration, emigration and poaching 
cmmot be measured. 

Comparisons of the Unit 13 \.;olf population with populations in areas 
having similar pr~y species but where i'.'olves have been subj~cted to intensive 
bounty hw1ting indicates th&t ivolves in Unit 13 are not more productive than the 
exploited populations. If pack size is a measure of abundance then the 1966 · 
data for Unit 13 suggests a more dense population than exists in the Interior 
region, Tables 8, 9, and 11. 
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Figure 3. Wolf population estimates, 1953-1966, 
Unit 13 ,. Alaska 
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'i'i\DU•: 10. Estimated wolf poptllat:i.on Unit 13 1958-1965. 
.· 

}L~~~ --------·------·----~N.~~er~-----------'~~·c!J.lQP~~_term~natio~----
.'\b·1ell, (19G2) 1953 12 -~0\•iledge of urea from _,_____ __ 

·---............ ... ~ . 
predation ~ontEol uctivities. 

1\tv:ell, (J.962) 1955 · 35 Knowledge of are~ 

· .· predation con·trol ac·tivities . 

.i\ bJc.l._l, (1962) 1958 17.0 Ac·t:ive study of \·lolves . 

.t\·i: .. ~-;o].~r .. , (J.CJG~~) J:)GJ. 100··125 {79 accounb~cl. :t'm:) Census 

1\ i.~~·nll, (1-JG?.) 1.962. 145-160 (135 accounted for) Census 

'-' 

CCl1St1S 

J.<)G3 Project inactiv6 

R. l\. l'-.ausc11 1965 (91 accounted for) Based on combination of non-

(81··110 tracks) duplica·ted tracks and observation~ 

(J.?s--201 on 1/2 of the area) 

'· 



'l'.i\ll[,g n. l·Tol:C p;:.lck f:r.:equency d.lstributions , Unit 13 I Alnska 

R<1nge 
'l'otal To~al of Pnck 

Ye<:~r · OJ,scl~vations Packs Sizes ····-···--·---------·-·--·-----·----------------· 
l ~) 60·-G 1. 2-7 

l9fiJ.· ·G2 1?. J..-15 

2-·15 

].~J G~) .. ·Gf> :w 2?. 2-36 

. % l-Tolves in 
Packs of 

8 or more -------
0 

5G 



·In 1965-66 a harvest of 218 wolves from the Unit 13 population consisted 
of· 63 known illegal kills, substantiated by intervie\'15 and location of wolf 
carcasses within tm study area. One htmdred and fifty three \volves were har­
ves.ted from the adjoining units; 11, 14 and 16. Most, 117 ,'were from Unit 11. 
In October and November of 1965 a large portion of the Unit 13 caribou herd 
moved into this unit. Extensive aerial observation in October and November 
failed to reveal many wolves in association with ·the caribou. At that time· they · 
were concentrated near the center of Unit 13 feeding on moose and scattered 
bands of caribou. Apparently, a large portion of the \'iolves subsequently 
moved ·into Unit ll .where the caribou were wintering and becrune legal quarry . 
for aerial-bounty hunters. 

Discussion 

The pooling of the .reproductive material for all years and for the entire 
state may have masked local differences. One regional difference th.at appears 
upon examining Table 2, 3, 8, and 9 is that wolves in the Arctic region tend to 
shed fewer ova' implant fe\ver fetuses and are found in Sr.laller packs. The ob- . 
·servations of Kelly (1954) which shmved an average of 5. 7 fetuses in a sample 

. of 31 uteri tends to support the suggestion that \valves in the Arctic. have a 
lower potential productivity. Although most indicators. suggest a lower pro- . 
ductivity in•the Arctic, the adult:pup ratio for the period 195Q-1966 indicates 
slightly ~etter survival of pups in the region. Interpretation of the status 
of the Arctic populations is further complicated by the continued exploitation 
of wolves by native hunters, aerial-bounty hunters, non-resident sportsn1cn, 
and federal wolf control activities on reindeer grazing leases. The slo\v response 
of the wolf population even when the limit for aerial-bounty hunters and sportsmen 
was reduced to uvo wolves per year may reflect the capability of the wolf popu­
lation under conditions existing in the Arctic where caribou tm.doubtedly are ~ 
major source of food. The Unit 13 populations in the Southcentral region failed 
to increase at a rate much greater than the potential of their ungulate prey · 
even when provided complete protection and provided with abundant food supply. 

Although variables over which we had little control may have slowed the r~te 
of increase of wolves in Unit 13,the increase l.mtil 1965 seems to have been gra-
dual. · 

There 1S some indication that mortality of pups is the main factor prevent­
ing explosive irruption of wolves. However, mortality to all age classes appears 
high in the material exrunined, including thesrunple from 'the previously unhunted 
area, Unit 13. 

· The peak of breeding, mid-March, when coupled with a 60-day gestation period 
indicates that most wolf pups are born in mid-May. This is about tKo \\eeks later 
than the observations of ,~·elves copulating (.Mech, 1966) indicated the wolves 
on Isle Roxale would ''help. I believe the timing of parturition is significant 
to the survival of \'iolf pups in that the most abtmdant ungulates, caribou, 

. moose and sheep, all give birth in late ~Iay and early June. In Alaska those 
.ungulates that have been studied, caribou and moose, exhibit a sharp ·peak of 
calving; mos.t calves are born in a three-\\eck per]od (the last tKo \l/eeks of 
May and the first Kc8k of JLme). The Arctic <:aribou hcrcls are an exception in 
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that they apparently calve 10 to 14 days later than the southern herds. If 
·wolve~ depend upon the young of ungu1a tes, particularly during the summer,. 
then the benefits of whelping at approximately the same time as the ungulate 
prey species give birth are obvious . At present, distributional data of 
wolf ·den locations is not sufficient to show a correlation between \volf den 
locations and caribou, moose or·sheep natal areas. The few observations of 
dens ' that have been made recently suggest ' such a .correlation, but active dens 
have 'be~n fmmd th~t obviously were not,.we~l situated if ungylates are .. 
the major food source during the denning period. Survival of pups at the · 
various types of den sites \vould· be another ~easure of dependence of wolves 
upon young ungulates . Murie (1944) suggested that sufficient caribou prey 
may be present in some instances even after the main migration has passed. 
He considered most of the animals that remained "stragglers" . Caribou, hm'l­
ever, may disperse rather widely during the summer and may also exhibit some 
degree· 'of sexual segregation; adult male's sep·arating from the bands of cows 
and calves . Consequently, detennination of "stragglers", whatever it means,. 
could be rather difficult . 

The ecology of \volf denning areas· and the factors affecting the relative 
success of the various sites are important and fascinating unknowns ... I do 
have records of wolf dens from alpine areas · to swamps; most, but not all , are 
l'lell situated to take advantage of the abundance of moose; sheep or cari~ou . 
in the particular area. Some, however, appear better suited t o ta~~ advantag~ 
of the abu.TJ.dante of salmon runs, beaver or .snowshoe hare. The .loss of an . 
entire year ·class could spell disaster to wolf population if, as I suggested 
earlier, mortality of all age classes is high. · 

The impact of predation upon ungulate populations has been debated ex­
tensively and 'intensively during the past without much clarification. Re­
cently Mech (1966) and Jordan (in press) tmder Dr. Allen have sought to clari­
fy this point, using Isle Royale as a laboratory. Here moose is the only w1gu­
late prey. In Alaska, Merriam (1964) reported on a similar study involving 
black-tailed deer and \'.'olves. Again this study is on an island which probably 
restricts the range of wolves as does Isle Royale. Another study \vas started 
in Alaska in 1957 ~hen the Nelc~ina Basin, Game Management Unit 13, Fig. 1, 
was closed to the taking of wolves. ·Prior to this period, as mentioned earlier, 
\volves had been severely depressed through organized .control efforts; poison 
(strycl1nine and cyanid), aerial shooting, and botmty hunting. This study has 
provided an opportunity to observe the general effect of wolves upon moose , 
caribou and sheep in an area of 20,000 square miles. · While the wolves have 
been protected, the prey species hav.e been the object of increasing sports 
hunting pressures. 

No clear effect of wolves upon prey can·be demonstrated at this time, 
but severa;t inferences can be dra\\11. 

· The \'.'olf population increased slO\vly; perhaps there were 10-15 ·times 
as many ,,·olves present in 1965 .as Kere present ten years earlier. Dnring 
the same period the caribou population nearly doubled, from 40,000 plus 

· 0\'atson and Scott, 1956) to 80,000 (Skoog, 196~~). l'.l1ile increasing, the cari­
bou \·:ere subj cct to in.:rcasing pre.::su1·es by ·.·:ol\ccs 8.ild hunters. 'Ihe anm~~:l 
han:est by hunters ranged from 3,000 to 8,000 anin~als; the magnituclc of the 
harvest by sports hunters seemingly ,,·as dependent upon the a\·ailabil ity of 
the herd to the access highKays. 
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· The data on moose is not clear as no estimate of total pcipubtion \·:as 

prepared })eforc 1965, at which time the population was estimated at 25,000-
30,000 animals (Rausch, 1965). Insight to the \~ell-being of the moose popu­
~ations has been gained through making aerial sex and age composition counts · 
~f selected areas since 1952. The proportions of various age classes and 
sex'?s are believed to reflect herd \l'ell-being in a general way. TI1e calf 
crop to early or micl-\•Tinter is shmm in Fig. 4. l\bose apparently \vere in­
creasing rapidly during the mid-fifties and continued to increase l.lltil . 
1959-60 or. 1960-61. By then tl1ey were incredibly abw1dant. During the 
caribou survey conducted in February, 1962, (Siniff and Skoog, 1964) it 

. was apparent that many \vere starving. Starvation \•:as enhanced by the wm­
sual depths of the snmv cover. Subsequent calf crops .have not been good, 
except locally. At present the ranges appear fully stocked. Some 6,000 
moose were tallied on a .portion of the area. in 1965 , bt.tt in· vicN of lorv sur­
vival of calves, the population cannot ·be increasing much. The failure of 
calf crops may be related to a succession of late cold springs combined \'lith 
an over-stocked climax range. Much of the range is \villmv at, or just below 
tree line. 111e effects of prolonged overuse that occurred during the moose 
err~tption of the fifties is not lmmm, but visual inspection of a portiqn of 
the range indicates considerable deterioration. The recovery rate may be 
slmv. Concurrent studies on other areas where \volves are absent or scarce 
shows that moose do not fare well on overstoc1ced, decfident ranges. Of course, 
\volves undoubtedly are exercising some influence on the moose population, 
but l doubt that significant portions of the range can sustain a greatly 
increased moose population. 

An examination of bounty information data compiled from 1921-1966 is 
presented in Figures 5 and 6, and Table 12. The precision of the harvest 
figures for the early years is unknmm. Apparently the bounty ftmds fre­
quently had to' be enlarged by succeeding legislatures and the ·relationship 
of year-of-kill ·to year-of-bmmty payment is llilknmvn. Even in recent years 

· there has been ·a considerable lag by htmters presenting \volves for bounty 
and in processing the bounty payment s. Only the data from bounty infonnation 
sheets is believed to reflect accurately the period. of harvest. Botmty in­
fonnation data is not completed on all \\·olves, (Table 1), but is is reasonably 
complete for the last few years. The harvest by unit is presented in Table 12. 
No analysis is pre~ en ted at this time. · 

Ackno\vledgemen ts 

A large munber of sportsmen, botmty. htmters and Department personnel 
assisted in obtaining, processing and compiling the data presented. Although 
it is not possible to list them indiyiclually, I 1dsh to eJ\.-press my appreciation 
to each ~~~li vidual who contributed to this study. 
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Table 12 Statewide Wolf Bounty Analysis, 1959-1960. 

Class of Hunter MethodOt-,.ake 

1. Professional 1. Ground Sn&rtirig 
2. Incidental 

I 
2. Trapping --3". Recreational 3. Snaring 

~ ·------------4. Unknown 4. Digging Out --
' I 5. Aerial Shoot 
1Gamc ' 

Sex 

I BL 

Color 6. Unknmm Total 
l\f.,• I Wolves I . JO, "". 

(4) I [Unit (1) (2) (3) d <.? Unk BR GR w lJnk (1) (2) (3) (4) (5) (6) (1-2) Taken 
! I 

!un~< 3 I 3 3 3 3 
19 1 1 1 1 1 ----

I 20 9 3 12 2 9 13 5 2 9 8 9 5 2 8 24 ·----
·~, 

I - .!.. 4 5 2 5 4 2 5 2 4 2 4 1 4 11 
J 
' ?~ 18 18 5 12 1 18 18 I -J 

I 
4 1 5 1 2 2 1 1 3 .... 

I 24 :;:, 

1 z5 26 4 2 i 8 5 19 5 10 17 4 4 1 23 32 
I "I l 21 I 26 I 63 14 35 5 i 12 17 88 80 2 14 20 7 7 67 16 117 
'-----I ' I I 

I 
141 T()TAT S 124 26 so 11 I 27 35 149 3 118 2 47 57 16 7 9 67 55 211 I. . •" I 

I I 

I ! l 



Table 12 (Cont.) - Statewide Wolf Bounty Analysis, 1960-1961. 
I I 

Class of Hunter ! Method of Take I 

I I 
I 

I 1. Professional Gt:oWlCL_S~q:t_i_!\g_ I· I ! 
1. I 2. Incidental 2. Trapping - · 

I 3. Recreational j 

I 
3. Snaring · ----- i 

I I I 4. Unknown I 4. Digging Out -~-- ' ,. 
' 5. Aerial Shoot .. 

I I t I Sex Color . I 6. Unknmvn. Game Total 
I I 

. I 
·;>.iot. ' I Wolves 1 

I 
(4)! I BL Un..l<: I ' 

~~~~~ ... d <.? I I 
I (1) (2) . (3) Unk BR GR w (1) (2) (3) (4) (5) (6) (1-2) , Taken ; \..I • ..L\.. I I 

' . I 

12 1 1 I 1 1 1 I 
19 1 1 1 I 1 , 

.I. 

20 35 11 2 1 21 13 15 9 s 36 
. I 
1 1 11 22 13 1 2 49 

' I 

21 9 4 1 4 3 7 ' 2 2 7 3 ! 7 2 5 14 ! 

23 17 2 1 7 12 1 I 2 18 I 4 15 1 20 
' ! 

2,~ 44 3 9 5 33 I 15 7 23 2 ! 25 7 1 7 7 47 

25 49 4 14 I i 
7 2 15 33 17 5 31 3 6., 21 25 6 10 62 

26 60 2 26 1 15 14 34 9 7 44 3 I 11 25 1 63 
1 

I 

1 55 15 1 TOTJ\LS I 214 30 4 9 71 63 123 24 160 3 96 67" 14 54 26 257 
I I 

I I i 1 



Table 12 (Cont.) -StateWide Wolf Bounty Analysis, 1961-1962. 

Class of Hunter I l 
I I 1. 1. ProfessJ6nal 

2 • · ·. Incidental 
3. Recreational 
4. Unknown 

Method of Take 
Ground Shooting 
Trapping 
Snaring 
Digging Out 
Aerial Shoot 
Unknown 

/ . 
/. 

I 

lGa:ne 
11\!o ... . 
• 1,:, \... 

:Uni.!__ (1) (2) ! i (1-2) ! \o ves l (3) (4)i ~- 9 Unkl BL BR GR W Unk (1) (2) (3) (4) (5) (6) Taken j 

iunk 15 I 1 4 4 l ·1o 5 I 15 1- 15 ! 
j l i-tl(~ lS 6 31 27 9 I 20 23 9 15 57 1 1 67 ;-z---:- 10 1 1 1 9 2 ,:--:1:--~g=------:::2~---=.1---::::9:---------2=---~- 12 
~--3--.-1-5-. ---3-----r---8--9---1~i-1-0--4--4-----+--3--1-5------------:--1-8--! 

: 9__ 4 ·4 I 4 3 1 4 
:11 8 7 1 j 1 6 1 2 6 8 
.-------:-~--------;-------;---'-...,.-------+----------------i----! 
il2. I 5 3 4 3 1 I 2 6 . 2 5 1 8 j·-----,-----------+-------;-----------;---------------+-----i 
'18 I 2 1 1 2 2 2 
L ----------------~------r---------r-------------------~---~ 
119 i 9 2 1 6 5 1 l 6 1 5 6'' 2 3 1 12 :io---,-- 7 s---l-=-4---=---l-T!--4..:...6 __ 3_:.2 __ 1..;;:2-t!-1_.:..9_...;.6_:__6_4:__ ___ 1~1f---3-0--2-7--9--5--1...:.8_....:.1 ___ -+ __ 9:..;_:0~ 

ill I 70 2 3 i 44 27 4 I 30 2 40 3 I 16 3 6 4 7 3 75 
lz 3 i-6~6:------=-2----=-1--2-=--':----=-42=---=-2o=----=g-lr----=g--:z=---=-ss----=-2--+i--=-13=---2=---1-=----5---=2=---3----:---7-1- , . 

!23 fr 24 i 84 84 ! 84 l 84 84 i 
:-24-----;--i-1 ____ 1 _______ :--8--2---2--+l---2-----10-----~~--g------------.-3----------+--1~2~ 

~-----; ___ _:_ __ ~------:-___;:,-----i-----------+---------=----==-------+--::.:;.:::__--l 
!~5 ! 69 s 3 2 l 27 27 28 I 14 2 59 7 40 18 8 6 10 s2 
~I 45 I 19 8 18 I 7 1 36 1 22 8 1 2 . 2 10 45 

trOTJ\J,S ~· 530 ss 12 s j 255 175 175 1135 so 304 s 111 j 1s1 142 29 .1s 231 32 2 6os 

!_.::::.:.-::.::=:..::::::_ -·-· . 

• 



Table 12 (Cont.) - Statewide Wolf Bounty .Analysis, 1962-1963. 

I 

I 
fGanw 
\!gt. 
run it 

I 
I 
i 
! 

1. 
2. 
3. 
'4. 

j · (1) 

Class of Hunter 
Professional 
Incidental 
Recreational 
UnknOM1 

l 
Sex 

(2) (3) (4)i c! 2 

1 
t 

I 
i. 
I 
! 

Unk! 

Method of Take 
1. Groun~ -ShOOt-ing___ I 
2 . Trapp1ng · I 
3. Snaring -----.:_ . 
4. Dig.ging Out r 
5. Aerial Shoot j 
6 . Unknown Total 

! ~\'olves 
BL BR GR W Unk (1) (2) 3) ( 4) (5) (6) (1- 2) i Taken 

Color 

!unk i 3 1 1 3 2 2 1 3 4 r---. --,-----------'-------:----------:----------------::----! 
1 1 I 9 10 4 1 13 10 ! 11 4 8 7 11 5 23 
! __ 2 __ ;_-~...:_2~1-_-_-_~2-=_2-_-_-_-_-_-_-_-_-_-_+i,_-_2--=l-_-_-_l-...::..8-_-_-_-_4--+-r-j ~_--=l-_--=-2-=6-_-_-l;:o~~~--~~...:...6-_:-_-_2-.:;,3-_-_-_2-...:...o-_-_-_-_-_-_-_-_-__-_-__-_-_-_-_-_-__-_-_-_-_-__,:_-_-_-_4-3:_--i-! 

24 2 12 14 I 6 4 16 5 21 26 3 
: ~ ~--_2 ___ 6 _____ 1 ____ -T~5 ___ 4 ___ ~1 _4 ___ 2 ___ 3 _______ ~! ___ 3_~1~-------4~ __ 1 _____ 7-~~9~ 
l 11 18 3 10 9 2 i 5 15 1 I 3 12 6 21 

! ~~-------~---21~--~~~---~2-----~-l~~---1~3----+~ --5~--2--2~i ______ -+1-- ~7---·· -~-- ---l-------1~2---i _____ l~~ ---2~~~ 
l H> I 2 1 2 3 2 l 1 4 j 1 4 5 

·-----------------~~----------r--~---~----~----------------------~--~-4 10 5 8 7 5 10 ! 15 15 : 17 
I 18 i 1 1 1 1 1 1 I 1 1 2 I 

IJ9 ---i 26 8 1 23 11 14 1 19 6 7 3 17 1 34 i 
;-20------6:--4·--1-2--1-=9---;_ 1· 41 41 13 i 11 3 75 28 22 40 3 2 95! 

121--~ 110 5 1s 2 1 ss 46 28 so 2 63 17 18 9 4 101 I 132 
L~?--~ 4 2 I s 1 ! 3 3 6 1 6 I 

tJ]--==i ~~ ~ ~ i !~ 3~ . ~ : 2~ ~ s~ 1 ~ 1~ ~ 3 5 ~~ : ~~ : · 
1 2 s ; so 20 14 21 46 20 20 1 33 2 so 1 3S 24 8 3 1 · 1s ! 86 
!_2_6 ___ ·· 20 11 6 22 6 9 f 4 33 28 3 4 . 2 1 37 

f·oTAI.s i 479 113 75 s! 343 243 891190 49 387 11 38 191 143 sg s 241 30 3.1 675 

:=..:.·::--··oo,-.-:=-==-= -======== ======'=========='===================' 

"' 



Table 12 .(Cont.) - Statewide Wolf Bounty Analysis,. 1963-1964. 

Class of Hunter 

1. Professional 
2. Incidental 
3. Recreational 
4. Unknown 

Method of Take 

Ground Shooting 
Trapping · 
Snaring 

i 
I 
I 
i 
I Digging Out 

Aerial Shoot 
Unknown 

(1-2) 

Total l 
\\'olves. 
Taken l 

1 20 16 12 24 9 8 17 2 ! 11 24 1 
7 

~6 I 
.) ; 
53 1 z 31 · 22 29 21 3 4 28 1s 6 ! 16 24 6 

.~ -~----~~2-5-----1-2--------~--15~~2-1--~l--·,r~5---2--3~0--------;--~15~~20~--~l----------~l--------~---37--i 

,_, ~~~-=-~~:~~~~~~~~.;.:..l.:._-_-_-~_-_-_-_-_-_-;._:_.;.;.. ______ _:l_-_-_-~_-_-_+-,_-_-:-l_:_-_-_-_-_-_-_:_-~---_-_-_:~-~----1~~~~~~~~~~~~~~~~~~~~-=-~-=--=--=--=-~~ ·-1-j 
I l6 1 l I 1 1 :---Ii 
~ l 9 9 6 1 11 5 3 2 11 10 1 4 1 ·--l6i 

I , ! 11 15 9 13 11 8 1 13 1 1 1 11 9 3 ~---~~-~ 
L 12 15 1 1 14 3 4 13 6 9 1 1 17 
l 14 5 2 1 4 4 7 1 3 5 s 
! 16 16 2 2 1 15 6 6 11 4 3 3 14 1 21 
I 17 14 9 5 6 8. 14 14 
i_ 19 4 7 6 27 24 2 l 9 44 9 4 1 37 1 1 53 
I 20 168 33 28 8 i 124 101 12 ! 70 3 160 1 3 49 82 94 9 3 1 237 
1_2_1~~~~-=-~~2~3~~~~1~1~~~~-l-_-_-_-_a-_,_-r!~-2-3~~~1_5-_-_-_-_5-_-~+1~1~6~~~2~~-2-_3-_-_-_-_-_-_-2~_:-~_l-_l-_-_-_-9~~~~2~~~~~~~-2-o~~~l~~~~~~~:~-- - 4-3-1 
I 23 , 26 13 1 1 I 27 13 1 ; 13 1 27 14 12 13 2 ~1_1 
f '7 tl 8 4 1

1 7 3 2 ! 7. 8 1 3 3 2 2 2 17 __ I 25 . : 43 1 2 4 1 23 14 13 i 1; 1 35 1 11 17 7 · -~- ·s so ; 
l-2~6~--+l--.;.:..43~--~--~5~--1.~)~36~.;.;..9~~.:._4~1~1~5--~~3~4--~----r-~21~_--l~l~--------~1~7--~----~ 4g-; 

IT()TALS 508 140 41 24,390 280 43 1186 48 456 3 20 1184 230 114 147 30 8 713 



Table 12 (Cont.) - Statewide Wolf Bounty Analysis, 1964~1965. 

MethOd of Take 

1. 
2. 
3. 
4. 

Class of Hunter 

Pro;fessional 
Incidental 
Rec:reational 
Unknmm 

I 
1. GrOi.ind- Shooting 1 

II 2. · Trapping -- · 1! 
3. Snaring ~ i 4. Digging Out 1

1

--- ._

1

, _ . 

I 5. Aerial Shoot 
Gru!lc ! Sex Color 6. Unknown I Total I 
l~igt. 1 Wolves 
!Unit (1) (2) (3) ( 4)! c! 9 Unk BL BR GR W Unk (1) (2) (3) ( 4) (5) (6) (1-2) Taken : 

~~~--~--~~--~~-----------~------~-------+~~~~~~~~~~~~~--~~--~ 

~~}Z-- L__l~ ________ 2 ____ ~i ----~----3-+----~~~1 ______ 2-r--~1~~----------------2 ______ ~~~3~ 
i 1 ! 25 8 3 25 10 1 9 4 23 I 17 19 36 
1 ~ 37~--2~o~--~-----:~3~1--l~s~--~s~--6~~18~~176----~1~7~1--2~6--~3~1~---------------------r--s~7~ 
:-------.---------------------------;----------------+-1 --:-------------.;.._.__--------------=-~ 
i s : 15 9 2 li 15 12 4 4 1s 1 'I 14 12 1 27 :-s- ·~~-_-_.::..:. _-=-_-_-_-_-4==========::1 ==3~===1===============4=======:===4===========================:==--:4-
1(- I 1 1 1 1 1 :-i ~~ __ 1.::..:.6----l-7----ll------~--19---l-9---6--•i---l---3--3-7---3---~--25-----5~- ~6---------s----------+--4-4--~ 
iJ"i-------u; 4 6 11 13 17 I 11 19 7 14 1 s 3o 
1]:.-- 13 6 5 19 4 1 ! 10 14 8 4 5 6 1 ! 24 
; . 1 ,! 5 2 4 6 5 I 2 1 8 9 2 11 
i 1(, --1~4~--~9~--1~4----~~--2~2--1~5----~~---14--. -5~-1~7------l~--1-3---------------24----------~---37--~ 
;-l7 -----l--~-------~,--l--~----+,~------~1-------+---l--------------------------~---l~ 

l-----------~~-------+1~~------~------~--------+-~~-------------------------r--~~ i El 19 37 1\ 12 8 37 ·i 22 1 33 1 39 4 14 57 
12-J 167 24 74 21158 98 11 81 4 180 2 66 58 76 60 7 267 i 
Ci; ____ \ __ 2~o~--~2~-~l~o ____ ~l~~~l.::..:.2 __ ~9~ __ 1_2-+_1~2 ___ 1 ___ 1_6 ___ 1 ___ 3-+ __ 2_2 ____ 7 __ ~1 ________ 1 ____ 2 ______ -r~3~3 ___ l

1 

I L2 I 1 2 ll 1 2 1 2 2 1 2 1 4 I 
: 23 16 8 6 5' 26 8 1 8 27 10 15 .7 3 35---, 
(z:: 34 10 1 ! 28 12 5 17 1 25 2 39 4 1 1 1 45 
rz~ r! -724~--~l~---~-----~-:5~~6~--~14~~15~~~1~0------~--~6~~2~~----8~------~9------+j-.-:2~5~: 

j 21~---[47 10 2 ~ 29 18 12 10 46 3 12 9 19 19 I . . 59 
i--- I 
i'l'O'i:!J..S 473 126 187 141426 262 

i 
112 !225 42 497 8 28 

l 
320 187 90 8 149 45 1 800 



Table 12 (Cont.) - Statewide Wolf Bou..Tlty Analysis, 1965-1966 (through June 1, 1966). 

I ,. 
I 
I 
I 

I 
i 
! 
I 

~t 
3. 

Class of Hunter ! 
Professional 
Incidental 
Recreational 
Unknown 

I 

I 
I 
I 

l 
!

1. 
2. 

I
I 3. 

4. 
: 5. 

Method of Take 

Ground Shooting 
Trapping 
Snaring 

. j 

I 
i ,-
1 

!-~-
1 

I 
I 

lcmnc 
!Mot, 

I 4. 

l I Sex Color I 6. 

Digging Out 
Aerial Shoot 
l.Jnknm-m ! 

I 

! 
I 

Total i 

I" 
1:Jnit (1) 

I 

(4) i Unk I BL BR GR w Un..l( I (1) (2) (3) 
,,, ,.,. 
;"n '"-- 1 1 ! 1 1 

(2) (3) (4) (5) (6) c1-2) I Wolves! 
Taken 1 

1 I 
9 5 3! 10 1 I 4 6 6 1 I 13 3 1 1; ! · 

. r--~ --2~3----26~---l----~,-=30----19~--l-+l--~8--2_8 __ 1~4------~~~ ~2~8--~21~----------~---l----~~~50 
I 1 

~-~-.; ·----;-~--~~-=-=_..,-=_-=_-=_~l-=-7_-_-_-___ :...:..l_-_-_-_-_1-:!-=_-=-2_-7_-~:2_-5_-_-~_.:..:.._--.+-~-l-=-s_-~_~_s-:_-:_3~2-=--=_-=_-=_-=_-=_-=--:i -=_-=_z-=-l_-_-~_-2_~9_-_-_-_-_-_-_-_---~------~---~_2-=_-=_-=_-=_-=_-=_·;~-=--=--=-5~2~_, 
! ~ ____ 5 __ ~.:..:_1 _____ 1 _____ ~ __ 4 ____ 3 ____ ~ ___ 2 ______ 5 ______ ~ ___ 2 _________________ 5 __________ , _____ 7~ 

i . (l • 4 1 4 1 5 1 4 5 
I ' --------------~~~-------+----------------·r-~----------------------------~----~ n,·---!--23 2 2: 20 1 3 6 1s 6 12 1 2 21 

~· ! 70 4 42 1! 64 53 so 67 ! 9 10 5 92 1 117 
~-2----·;--l-7----2--3----5--2-=-i' __ 2_5 ___ 2_2 ____ -j--l-7----4--25-·----l-:i---2-l---l-3--4-------6---3-----~---4-'7--i 
i J3 5-6-----6----2-----+j -4-3---20----1-7!_3_2---2-.--26------4-lr -6-2-----2--------------------~---6-4~ 
r-- - · !..-~--~-----=------

. I v 7 6 6 9 6 4 I 7 12 I 5 2 2 10 19 

~-l· ~-=-~-~ 61 3 20 47 37 28 46 1 9! 6 4 74 84 
I 1 7 15 3 10 8 I 6 12 18 18 I J~l ! 10~5~--~----5----~I-'5-'8---5-'0---2-~I-2_1 ______ 2_6 _____ 6_3~:---10-----2----1-------9-'3----4-----T---1~1-=-0~ 

!zr) _ __ f S>s 33 12s 61 143 109 10 I 65 4 169 1 23 1 44 121 18 11 8 262 
1 

· 

i2_i__ 18·4---.2-----1-i-:-1-06---'-'--73--81 34 1 77 1 741 8 12 2 155 10 187 ! 
:-22 7 2 2 I 9 2 I 5 6 I 11 11 l 

r-i?, 2-1 13 10 ! 31 11 5 1 8 · 38 1 1 9 2 35 1 47 ._,__ 
! z;• 64 1 2 1. 33 22 12 i 12 4 7 1 7 i 23 2 1 38 3 67 

. !-2\ 54 s I 29 18 12 ! 18 4 34 1 2 i 14 10 5 10 9 11 59 1 

I ')(1 ' 3°-----2---~: 17 9 15 I 6 1 31 1 2 I 9 6 26 41 I 
~~~\1-T~-S-·i 89: 152 230 16:719 530 70 ! 341 62 696 8 185 i-~-3-03--24-5--3-8----10--6-24::.__ __ 72::.__ ___ -i-l-l-,-2-'-9~2-~ 
I' j====================' ============'================~~=====================·=· =·="=·=·=·=·=l·=· =·=· ·==~' 



' compiled most of the botmty infon11ation data on wolves and wolverine; and Sam 
Snyder and Scott Grundy processed much of the specimen material. 

· Other individuals and organizations \:ho made significant contributions · 
include the following: Dr. Max Brewer, Director of Arctic Research Labora:­
tories., Barrow, who contributed known-age \'lolf carcasses; Mr. Joe Nava, Uni­
versity of Alaska, processed many of the carcasses and parts .thereof; the 
Alaska Department of Fish and Grune provided facilities and funds essential 
to the conduct of V1e project. 
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