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TiiE ll0LF OiJ ISLE ROYALE 

This report summarizes the second year of study on Isle Royale by 
Rolf o. Peterson, who began work in June 1970. During his anticipated 
three-year project, the research effort will be directed primarily tOlvards 
wolf ecology and continue to feature the wolf-moose relationship. 

James M. Dietz arrived on the island on llay 18 to begin the summer 
field work. Dietz, a graduate student in ~1ildlife biology at Purdue, par­
ticipated during both the winter and surnrner periods in 1971 ~qhile on a 
temporary research assistantship. Peterson and his wife arrived on June 
8. Dietz left the island on August 20 to resume his graduate program at 
Purdue. Peterson stayed until September 7, then returned to campus for 
his last semester of course l10rk. 

The 1972 winter study extended from January 23 until lIarch 10. Allen 
was on the island from January 23 until February 29) and Peterson remained 
for tIle entire period. Fred H. Iiontague, llho is studying the red fox in 
Indiana, assisted in opening up the camp and made intensive fox observations 
at our Windigo headquarters until February 5. Dr. Erich Klinghammer (De­
partment of Psychology, Purdue), a member of Peterson's advisory committee, 
participated in the winter work from February 22 to 29. Dr. P. A. Jordan. 
(Yale School of Forestry), who did post-doctoral research on Isle Royale 
during the years 1964-1966, spent February 19-24 on the island, collecting 
browse samples for nutrient analysis as part of his continuing research on 
moose-vegetation relationships. 

Pilot Donald E. lfurray, in his fourteenth winter on the island, made 
his customary excellent contribution to the project. William J. ~mrtila 

made seven flights in the Cessna 180, transporting personnel and supplies 
to and from the island. Six park staff members gave valuable assistance 
during the winter study: William E. Dohrn, 23-28 Jan.; Frank J. Deckert, 
28 Jan. - 5 Feb.; Alan D. Eliason, 5-19 Feb.~ (Superintendent) Hugh P. 
Beattie, 19-22 Feb.; Arnold Long, of Grand Portage :'Jational i"!onument, 22 
Feb.-2 ftIarch; Richard Hoffman, 29 Feb. - 10 1larch. 
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Summer Observations, 1971 

In contrast to the hot and dry summer of 1910, precipitation and 
temperature were nearly normal in 1971. Fruit crops generally were 
successful, including an especially heavy bluel:>erry crop. After a high 
yield in 1970) mountain ash fruit failed compl~ately in 1971, both on 
Isle Royale and the north shore of Lalte Superi4:>r 0 

During the summer emphasis was placed on caxtensive coverage of the 
island, including as much off-the-trail hiking as possible in order to 
locate fresh wolf sign and to record moose obs4~rvations without excessive 
repetition. A total of 605 miles was hiked, 350 miles on park trails, 
and 255 miles off the trail. Efforts ~1ere madte to cover kno~m ~-1inter and 
summer travel routes of the wolves. All moose carcasses found during 
these travels l-lere examined ~ vlith appropriate lspecimens collected. l~otes 

were taken on beaver, snowshoe hare, birds, and other wildlife as they 
were encountered. 

Wolf-related work 

ttJolf activity la1aS inferred through indirejt:t means such as the study 
of fresh tracks, scats, scent-posts, and howling. 

A total of seven wolf observations were reported during the summer 
months, two of which are significant in light t~f our findings this winter. 
On 11ay 28, while on a routine flight over the :island, Chief Ranger Robert 
W. Rogers and District Ranger Frank J. Deckert saw 7 wolves, including 
one black animal, near Lal<e Halloran. This 1;-1a:9 the ilBig Pack.1i (called 
the West Pack this winter), which usually numbered 7 or 8 animals during 
the winters of 1971 and 1972. This pack had ruo recognizable pups this 
winter, and no signs of successful wolf reproduction within its usual 
~1inter range were found last summer. The seco1nd observation involved 
six grey wolves seen crossing the Daisy Farm t:rail, as reported by a park 
visitor on July 28. From the description, the wolves seemed uniformly 
small. In the winter study we found a new pack of 8-10 animals occupying 
the eastern half of the island (tIle liEast Pack. 1i

'), 't'lith strong evidence 
that as many as five pups were present in this pack, and it is possible 
that these were the wolves seen that day. 

During the summer months it appeared that wolves were avoiding the 
Greenstone Trail t which was heavily used by hikers. A considerable num­
ber of wolf scats were cleared from this trail in liaYt but when it was 
checked again in August not a single additional scat was found. The park 
trails where fresh sign and tracks were seen frequently were those show­
ing less visitor usage. 

Recorded wolf howls (or human imitations thereof) have been used in 
this and other studies to stimulate responses from nearby l-lolves. This 
technique met with limited success during the summer of 1971. Howls ';-1ere 
broadcast 113 times from June 8 until August 26, at locations over the 
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entire island. Only four responses were heard, all of which were made 
by several wolves, and all in the vicinity of Island Mine. Three of the 
responses lJere on one day, suggesting that the potential for response is 
good. It is believed that lack of proper amplification is partially re­
sponsible for our lack of success in this area, so a portable loudspeaker 
will be used during the coming summer. 

~roose observatjons 

During the past two summers we have recorded routine information (sex, 
calf or adult, location, etc.) on all moose encountered during travels on 
the island~ These figures are intended to furnish information on population 
characteristics, including reproductive success. Sane of these data are 
summarized in Table 1. 

Table 1 - Summer moose observations and hiking nilea~e~ 1970 and 1971. 

June 9 to Sept. 4, 1970	 lIay 18 to Sept. 7, 1971 

I,IILES lIIKED:	 rilLES IIIKED: 

50.0 off trail	 256.3 off trail 
391.7 on trail	 349.2 on trail 

441.7 total	 605.5 total 

lIOOSE OBSERVATIO(,lS:	 lioaSE OBSERVATIOI'lS: 

Total mm ff calves ?	 Total rom ff calves ? 

192 64 91 35 2	 141 47 64 19 12 

Sex ratio~ 7Omm/lOOff Sex ratio: 73~~/IOOff 
Calves per 100 adult ff*~ 38.5 Calves per 100 adult ff*: 29.7 
Percent calves in total popo: 18.2Z Percent calves in total pop.: 13.5% 

5 sets twins (20% of 25 ff 1 set twins (5.5% of 18 ff 
observed with young) observed with youne) 

27.5% of observed ff had young 28.1% of observed ff had young 

MOOSE SEEN PER 100 MILES HIKED**: MOOSE SEEN PER 100 MILES HIKED**: 

36.2 ± 21.3 (95 percent conf. int.) x18.2 ± 8.5 (95 percent conf. int.) 

*	 Yearling females are here designated as "adult females" because they
 
could not always be reliably distinguished from adults.
 

**	 excludes observations from airplane, boat or canoe. 
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Cow-calf counts are biased to a certain extent by tIle "hiding ti of 
young calves and tIle increasing independence of older calves. jJeverthe­
less, similar methods of travel and observation were follo~~ed during the 
summers of 1970 and 1971, and thus the figures su~narized in Table 1 
should reveal trends in population parameters. It appears that the pro­
duction of young in 1971 declined sorne~nlat from the previous year. 

From Table 1 it is eviderlt tllat fe,,,er r~oose ~'lere seen in 1971, even 
though the study period \~as longer and hilting mileage \'las greater. There 
~vas no significant difference in the relative number of moose seen on and 
off the trails. The figure hmoose seen per 100 miles hil<ed iJ 

' ..Jas calculated 
for the last two summers~ using successive IOO-mile totals to calculate the 
variance for each summer. The 95 percent confidence interval for the dif­
ference between the 1970 and 1971 figures is 18.0 ± 10.0, indicating that 
the difference is significant. During the ~7inter study of 1971 the wolves 
had killed more moose than in any previous winter study, and during summer 
1971 some moose were examined that appeared to have died of malnutrition. 
Since it appeared that a significant reduction in the moose population had 
taken place, an aerial census of moose l~as planned for the winter of 1972, 
the results of which are reported here. According to the winter census, 
there was no significant change in the moose population since the last cen­
sus in 1970. Only a partial census was completed, however, so the confi­
dence limits for the population estimates are rather large. 

l<loose mortality 

The remains of 64 moose were examined during the summer. Data from 
these carcasses are presented in Table 2. 

Table 2 - I'loose remains examined during summer:> 1971 

Cause of death 

Date of death i:lo. \~lo1ves* Ot11er natural mortality Unl~nown 

lJinter :) 1911 19 12 5 2 

Adults 10 7 2 1 
Calves 9 5 3 1 

Other times 45 17 6 22 

Adults 22 7 6 9 
Calves 19 9 0 10 
Unknolffi 4 1 0 3 

Includes knol'Jn wolf kills and carcasses utilized by l'1olves.* 
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t1e have now examined a total of 44 moose that were killed by wolves 
during the 'oYinter of 1970-1971, including t11e 33 ~J1:k,olf-koills!~ recorded 
during the winter study. Twenty-four (53%) of these moose were calves, 
born in 1970. Deep and fluffy 5n01;-7 during mucll of last '(o:rinter undoubt­
edly increased the proportion of calves killed. 

Of the 64 carcasses examined:i 29 ~·]ere of moose that had died since 
the summer of 1970 (includin~ 19 from ~7inter 1970-71). Evidently 10 of 
these animals died of causes other than ~]olf predation. Of the 10, 5 
were found early in the summer floating in bays around the island. Four 
were males 3, 3, 4, and 5 years old, respectively. The fifth moose ~vas 

an 8-year-old female carrying a fetus) l~hich indicated that death had 
occured in late April. All five of these animals may have broken through 
thin ice. It is interesting to note that most of them belonged to an a8e 
class not preyed upon extensively by the wolves. 

Four moose carcasses (3 calves and a 7-year-old) l·:rere found for ~~7hich 

there was no evident cause of death. These succumbed during ~~inter, and 
malnutrition or complications therefrom may have been involved. 

The majority of the moose l<illed by l·1olves last llinter ~V"ere not 
cleaned up immediately to the extent usually observed. If a carcass is 
completely utilized by the wolves, nearly all the bones are clean, with 
the softer parts gnawed. The skull and legs are pulled off and the verte­
bral column left in two or more pieces. In 1971 the skeleton usually was 
found intact, except that the head and one or more legs mirht be removed. 
Commonly much hide was left on the less, back and rump. Sometimes only 
the viscera had been eaten. This striking degree of non-utilization ob­
viously resulted from the unusual snot-J conditions, "{·Yl1ich significantly 
increased the vulnerability of moose. It should be noted that if the 
bones of such 2n animal were found at ~ome future time, they would bear 
little evidence that the moose had been killed by wolves. 

Other summer observations 

Beaver continued to thrive in sultable locations on Isle Royale, 
although no systematic surv~J was ~a~£~~d uut this summer. Three wel1­
established beaver ponds (bel.ovJ r'1t. Frank..lin on the trail from Tobin 
Harbor:. north of Chickenborle Lal<e (T66~1, R35l-T) S. 35) on the trail to 
licCargoe Cove; on Siskiv7it River tributary (T64Il, R37lj, S. 32) '(orllieh had 
been knot-m for years, l'Jere found drained this summer, apparently washed 
out by heavy rains in late spring. None of the washed-out darns was being 
rebuilt as of August. 

All identifiable bird species that were either seen or heard each 
day were recorded, and by the en4 of the summer 87 species were listed. 
Noteworthy observations included the first nesting record of the bobolink 
on Isle Royale, a pair of ospreys in the T!ashington l1arbor area, and 
sightings of a peregrine falcon (possibly a pair) near Chippewa Harbor. 
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For the second year, a majority of the aspen trees on Isle Royale 
were defoliated by the great aspen leaf roller (Archips conflictana). The 
infestation vlas not quite as extensive as last year in the l-losk.ey Basin 
area, but it was quite noticeable along the Greenstone Ridge, along the 
north shore of Siskiwit Lake, in the Island tline trail area, and along 
Coyote Ridge. i-Iost of the affected trees managed to leaf out before tIle 
end of the summer~ but not as vigorously as normal. In August, total 
defoliation of mountain asc ~rees in ~wal1, localized areas \laS observed. 
Specimens of the caterpillar causing the defoliation 'tv-ere collected by 
Part Naturalist Robert Janke for identification. This defoliation had 
littic, if any, effect on the total populati.on of mountain ash trees this 
SUlnCl-..::r. Tent caterpillars 't\Tere present in some areas, but no\vhere abundant. 
It is interesting to note that there were several black-billed cuckoos seen 
and heard this summer. The cuckoo has been considered rather rare on Isle 
ROy21e in years past. These birds are well knotm for their preference for 
caterpillars, and their apparent increase ir. 1971 may have been due to in­
c~c~Ged caterpillar populations, particularly the aspen leaf roller. 

t~Jinter C.onditions, 1972 

Winter conditions this year were characterized by deep snow and a 
hi3h i~cidcnce of windy days, similar in both respects to 1971. Tempera­
t"~.~~C:J ~'13re slightly below normal ~ with an average daily maximum and mini­
TI1U:10f J..1301° F and -2.7 0 

F~ respectively. The higllest daily minimum \vas 
23° F, on February 14, while the lowest temperature was -21 0 F, recorded 
011 l-larch 3. 

Flying was attempted on 30 out of a total of 48 days, though good 
flyi.ng cOLlditions (little or no ~]ind and good light) prevailed on only 13 
d~ys~ Gusting winds often precluded low level work. Deep snow frequently 
c::eatcd slushy ice conditions and this) together "t'7ith the ~-1ind, limited 
our landing opportunities and hence the number of wolf-killed moose that 
co·uld be examined on the Braund. A total of 92 hours of flight time ~oJas 

logged this year, which is considerably below the average figure for the 
rrevlcas 13 winters. This makes the third consecutive year of less than 
100 hours flo"tm. 

~!c arrived on the island just after a heavy snow~ with 35 inches on 
tb~ r;round. Little netv snOt-] fell durinc the first tlrl0 lleeks of February, 
and ~he ~novlpack settled to about 28 inches in that time. Frequent snows 
ther2after increased snow depth to a maximum of 40 inches on March 10, the 
dny vle left the island. Thus, 1972 ranlts "t-7ith 1969 and 1971 as a year of 
unusually deep snOll. An attempt 't~las made to Ineasure various physical char­
acteristics of the snowpack in order to assess more precisely its effect 
on wildlife. Preliminary results of the study are included in this report. 

There was little shelf ice around Isle Royale when we arrived on 
January 23, and no ice bridge existed at that time between the island and 
the mainland. By February 9 considerable ice had moved in, but winds kept 
leads open as late as February 18. However, by late February a solid ice 
bridge hed formed, which persisted beyond the close of the winter study. 
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An abundant yellow birch seed crop tms utilized heavily by small~mixed 

flocks of redpolls and pine siskins. T~lis winter no goldfinches were 
seen at all. Other birds commonly seen in the Windigo area included 
do"t·my and hairy vl00dpeckers J red~breast·ed nuthatches) c11icl"adees, Canada 
jays and blue jays. vJe also l1acl a resident pair of pine grosbeaks. A 
pileated woodpecker and a great-horn~d at71 were heard occasionally at 
\r.Jindigo. 

Small flock.s of goldeneyes and a fel'1 old-squa~'ls could be seen along 
the south shore, and one juvenile herring gull ~vas sighted near open water 
by t-Jashington Island. 

One mature bald eagle t-las seen soaring near lit Desar on Ilarch 6,0 

and a red-tailed hawk was observed on February 15. 

Secondary species of mammals 

After a population peak in 1970, the nunber of snowshoe hares de­
clined somewhat by winter 1971, based on relative track abundance. In 
1972 hare numbers appeared to be similar to 1971. Hare tracks were quite 
abundant in areas of suitable habitat, indic~tine that the population is 
not unusually low. High-density hare populations were observed on Matt 
Island in summer 1971, and on South Government Island in Rock Harbor 
during winter 1972. 

Otter sign ~oJas observed this winter at ,Ialone Bay, Booth Island, 
Little Todd Harbor, Cumberland Point, and Card Point (Grace Harbor) 0 

In years past, relative fox densities have been infe:rred from the 
number of foxes observed per 100 hours of flight time. From 1961 through 
1968 this figure rangt;d from 17 to 52, averajing 29. In 1971~ 141 faxes 
were seen in 99 hours Foxes evidently ~7ere rendered unusually visible0 

by the fact tllat they ,~ere feeding on tIle ab·.lndant mounta:in ash fruit 
and wolf-killed moose along the lakeshores. It appeared also that the 
fox population l-1aS very higll. lvhen tllis fig~lre is calculated for 1972 
in the same manner as 1971 (L.Jtalillb L~le fOXl~S seen each day, avoidins 
repeats on the same day) we come up \'litll 167., Most of the foxes ob­
served this "linter lvere on or near moose careasses SI as the mountain ash 
fruit crop 1;'las practically nonexistent. Thu.3 the same fox probably ,{'las 

seen repeatedly from day to day as 'tr]e routinl~ly check.ed the old kills. 
To offset this bias, in part, the maximum nUlaber of faxes seen on or 
near each carcass at one time was deterninede This figure ranged from 
one to ten, averaging 2020 The sum of these maximum figures is 47. In 
addition, 23 observations vJere made of foxes not associated ~lith a Hkill ii 

• 

Thus, 70 foxes in 92 hours (or 76 in 100 hou::-s) ~'10u1d be the adjusted 
index figure. 
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Five faxes (2 males, 3 females) frequented our headquarters at 
Windigo, including the dominant female that was present last yearo A 
litter was born to this female last spring, and it appeared that a fe­
male and possibly a male from that litter were still included in the 
i'resident population" at l'Jindigo t11is '\~linter. The younS female was 
courted by an unfamiliar male during late February and early March,with 
one observed copulation on February 29 lasting for 2 minutes. Fox 
copulation was observed also at Houghton Point on 11arch 8, this pair 
remaining tied for 31 minutes. ' 

A single silver fox was seen in 1970 at llindigo and in 1971 at 
Lake ~fuittlesey. This year a silver fox was again seen several times in 
the Lake Whittlesey area~ and another silver fox occupied a range along 
the north shore~ between Todd Harbor and Hawk Island. 

TlvO cases of fox mortality were recorded this winter. One of these 
occured when a pack of 10 wolves (East Pack) caught a fox on the ice of 
lialone Bay. It was killed and left uneaten. The other was an old male 
fox (missing several teeth) who literally died on our doorstep. This was 
a fox new to the headquarters area, and though there were three other 
foxes within 20 feet when it died, they apparently inflicted no injury. 
Its stomach was empty, though intestinal contents indicated the fox had 
fed on snowshoe hare. The frozen carcass was brought to Purdue's Animal 
Disease Diagnostic Laboratory for post-mortem analysis. The preliminary 
findings included Uwhite streaks throu8hout the myocardium'· and I)a marIt­
ed gastritis characterized by red rugae in the fundus of the stomach." 
A routine check for rabies was negative. The intestine contained but a 
single parasite, an ascarid. The lack of any serious pathology suggests 
that an old and decrepit animal may have succumbed, literally, to the 
social shock of an unusual situation. 

The Moose Population, 1972 

1100se distribution was highly stratified this winter, as in previous 
years with deep snow. Large areas of the island, notably the burns of 
1936 and 1948, received little usage, while areas of heavier conifer cover, 
especially along lakeshores, were utilized extensively. 

Heavy winds in late fall and early ~~inter caused considerable blow­
down in many scattered areas of the island. Moose were frequently seen 
browsing on fallen balsam fir, often feeding on such a tree until it was 
stripped of all desirable browse. l1indblown balsam fir undoubtedly 
served as a significant source of food for many individual moose this 
winter. 

With the exception of last year, an aerial moose census based on 
a stratified random sampling system has been f1ol~ every year since 1965. 
This year, due to the low total number of hours flown, only 43 of 70 
plots could be flo~m. Counting was usually attempted only when optimum 
or near-optimum counting conditions prevailed. Although counting was 
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extended over a rather long period of tinle (January 31 to I-larch 6), it 
is believed that no changes in moose distribution occurred \'lhich ~-J'ould 

significantly alter t11e results. Total sno\; depth did not vary more 
than 10 inches during the period of countinL The island 'vas dividedQ 

into four strata of moose density, based on counts of previous years 
and subjective obser·vations of moose distribution this \·linter. There 
was no significant difference between the rnoose density of the tl-lQ 10l'] ­
est density strata~ so these '-Jere c0111bined :.nto one. The results are 
summarized in Table 3. 

Table 3 - 1972 llid~·]inter aerial moose censu~) 

Area 1·10. of Percent of lioose IIoose per Estimated 
Stratum (sq. mi. ) plots stratum countec counted sq. mi. total 

1 120.L9 17 4.8 5 007 84 

2 57.39 8 6.4 19 5.2 300 

3 35.07 18 19.1 93 13.9 488 

Isle 
Royale 212.75 43 117 4.1 871 

The 95 percent confidence ~nterval for the estimated total popula­
tion is 871 + 2330 On the basis of the. aerj_al census j tl1e moose popula­
tion in 1972 is not significantly different from the population in 1970. 

This winter a total of 39 moose carcaSBes ,,,ere located from the air, 
0including 31 that ~qere killed by wolves dur:.ng the study period Because 

of poor landing conditions and wind, only 1: .. carcasses 'tiere examined on 
the ground. The age distribution of nine of these animals, together with 
data from the winters of 1969 through 1971, is Biven in Table 4. 

The percentage of calves killed in winter for the years 1959 through 
1968 averaged 23.8, 't'lhile the mean age of tr.e adul ts 1\.il1ed during this 
period t1]as 10.6 years. It is undoubtedly stgnificant tha t snow depths have 
been higher than average in 1969, 1971 and 1972. 

Though sample size for any given year is relatively small, it is evi­
dent that the percentage of calves in the winter kill has been higher than 
'inormali. in the last four yearsQ This coule be due to an increased propor­
tion of calves in the population, or increa~ed vulnerability of calves. Thus 
far, the percentage of calves in the winter kill is not ~lell correlated with 
the percentage of calves in the population curing the previous summer) so 
the latter explanation seems more reasonable:. The vulnerability of a calf 
is chiefly dependent on the protection provided by its mother. If a calf is 
temporarily left behind because of its inabtlity to cope with deep snow con­
ditions, as suggested in 1971, it vlould be e:xtremely" vulllerable to attack 
by ~701ves. It is probably that the vulneratility of the mother or her degree 
of mobility in protecting her calf is adverf.ely affected by unusually deep 
SnOl'1 conditions. 
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lTable 4 - Age distribution of Isle Royale ~~ killed ~ wolves in 
winter, 1969 - 1972. 

Frequency 

Age (years) 1969 1970 1971 19722 

Calf 14 7 24 4 

Yearling 1 0 0 2 

3 - 5 2 4 7 2 

6 - 7 0 0 2 0 

8 1 0 2 1 

9 4 1 3 0 

10 0 0 1 0 

11 3 0 3 0 

12 0 0 1 0 

13 0 0 0 0 

14 - 17 3 4 1 0 

Total 28 16 44 9 

Percent 
calves 50.0 43.7 53.4 40.0 

i-iean age 
(adults) 9.8 8.8 7.7 3.6 

lincludes both knOlm wolf kills and carcasse:> utilized by wolves (ex­
amined in both summer and winter). 

2partial listing to be completed after summe:"~ 1972. 

It is perhaps significant that tvlO of tlle eleven moose examined 
this "linter llere yearlings. The calf crop last year seemed to be oper­
ating on a definite nutritional deficiency, and it is possible that this 
increased their vulnerability this lTinter. 1:i1ls examined during summer, 
1972, should shed light on this question, as v7ell as the apparent lack 
of older moose in the winter kill. 
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Two moose were shot for necropsy purposes this t'linter. One, a 
7-year-old female ':<leighing 880 pounds, had eKcellent body and marrotq 
fat reserves, and carried a 4 1/4-pound fetus. The other, a 6-year­
old male 1;~eighing 990 pounds had good body and marrow fat reserves. 
The female had a total of 15 small to medium-sized hydatid cysts in 
its lungs, l~hile the male had four. Tick infestation on both was 
light. 

An 8-year-old female moose;) rnortally ~~]oL1nded by t11e v]olves and 
then abandoned, was examined shortly after it died. The anal region 
had been the primary area of attaclc;I '{A7itl! adjitional light ,-:rounds on 
the left shoulder and upper abdomen. The mo)se had undepleted body 
and marrow fat and carried a 3 l/2-pound fetJs. A total of 38 small 
to medium-sized hydatid cysts were found in its lungs. There was no 
evidence of peridontitis or degenerative joi~t disease. 

This winter it was established that the incisiforrn canine tooth 
of a moose can be easily and quickly removed using equine incisor ele­
vators and forceps. i~o moose have been live'-captured to date, so this 
technique has not yet been rigorously tested. Since an age determina­
tion can be made from the canine tooth~ this lJould make it possible to 
age a live-tagged animal accurately. 

The T:volf Population 

This year, for the first time since the Isle Royale studies began, 
tIle wolf population ~'Jas dominated by two pac],:s, both numbering 8 in late 
January and changing to 7 and 10, respective:.y, by !:lid-February. These 
packs became kno~m as the West and East pack:;, with Siskiwit Lake appear­
ing to be the approximate boundary bet'-leen tlleir observed ranges. In 
addition, a trio of tvolves operated in the Ilalone Bay - Siskiv7it Bay area j 
perhaps ranging as far east as Cllippewa IIarbc-r 0 A minimum count 1;-7as made 
on February 24, after a fresh sno't-] left us vl:.th ideal tracking conditions. 
Twenty v701ves v7ere observed that day (pacl(s Ilumbering 7 and 10 plus the 
trio), and it vIas obvious from tracks that at least ttl0 lone wolves '(-Jere 
also present. The West Pack had 8 members urtil approximately February 
15, after 'tvhicll the number dropped to seven. A single 't~olf, possibly 
the eighth pack member, was seen following aId apparently trying to re­
main hidden from the West Pack on 11arch 3. Pdding this wolf to the a­
bove census figure yields 23 wolves, sumnari2ed as follows: 

West Pack 7 + 1 

East Pack 10 (numbering 7, S, and 9 on occasion) 

iIalone Bay Trio 3 

loners 2 

23 probable total population 



12
 

T11ere 'vas no observed interaction betl1€2n the t~>jO TIlain pack.s) tll0Ugh 
both were observed on Siski~vit Lake at different times during the same 
day. The only overlap in the observed ranges of the two packs was on 
Siskilvit Lake and, possibly:; parts of lla10ne ~ay. 

The \']est Pack is the sanle group as the 1BiC Pacl~i: of 1971. There 
l]aS no evidence of pups in the pack tllis v.7inter. A large black 1;']01£ 
has been lead, or alpha~ 't'101f since ::L971. 1,:1 1970 tllis 'volf closely 
accompanied tIle lead pair and was COIlsidered to be the beta male. The 
lead female and mate of the alpha male in th3 last t"lO years has been 
an extremely small wolf 1 ~]ho also ~las present in the pacl< and mated 
with the large, grey alpha male in 1970. The black alpha male came 
from Canada with several other wolves in 1967, perhaps as a pup. This 
would place his age at a minimum of 6 years. It is possible that the 
alpha female is an older ~volf. She was of tel limpine~ favoring her left 
front foot, when closely observed this winter. In spite of this handicap 
she generally led the pack, falling behind oilly on February 24~ when her 
limping was obviously slowing her rate of trlvel. 

Ttle East Pack had its origins "'it11in th~ "701£ population present 
last l>linter, since tl1ere tvas no ice bridge either after v7inter study, 
1971, or before winter study this year. On the basis of behavioral ob­
servations and physical appearance, there se~m to be from three to six 
pups in the pack, v7itll a best estimate of file. TIle only sexual activity 
observed outside the main pack last winter t)ok place when a female~ evi ­
dently from the pacl<.» joined t'·70 males near Iioughton Point. It is pos­
sible that this group served as a nucleus foe the East Pack. The lead 
male in this pack could be identified by its relatively large size, dark 
back, and distinctive tail markin8s~ though le usually could not be dis­
tinguished when the pacl~ ~~as traveling inlanll. The lead female also had 
distinctive tail markings, but conditions hall to be nearly ideal in order 
for her to be readily distinguishable. 

It is probable that three females lvere Jred on Isle Royale this win­
ter. The black male in the Best Pack consis:ently traveled at the shoulder 
of the small lead female, and was observed ffil)unting her several times 
during the course of the winter study. They were not observed copulating, 
but there is little doubt tudt breedin.g too1< place. On February 26 a 
female in estrous \-7as chased out of the t-rest Pack~ after being punished 
repeatedly by the lead female" She '(-las appa:'~ently accepted back into the 
pack, since by tlarc11 3 their numbers 'V7ere bai:k. to normal, and a mating 
was observed between a subordinate male and it fenale (probably the female 
that had been evicted earlier). This nating pair was punished by the lead 
male and female during their six-minute tie:l but not severely. lJhen the 
pack '{-las last seen on l\larch 9, the subordinai:e fJating pair l'.Jere still in 
the pacl", l-lith the male closely follo~'1iIlg tht~ female. 

In the East Pack the only breeding pair seemed to be the lead male 
and female. T11e lead male in this pack did llot fo110v1 l1is female as 
closely as the black ma1e did in the ~-.!est Pack, but he 'vas seen mounting 
her and showing other courtsllip behavior. Oll February 7, at a time 't'7hen 
the lJest Pack numbered eight, tlle lead pair \ ras seen frolicking on Siskiwit 
Lake, several miles behind the other six meml,ers of the pack. They may 
have mated during this time. 
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As in the past, the main travel routes ~f the wolves were the 
shorelines of the island and the frozen lakes of the interior. Twenty­
three out of 39 ;jkills· l located ~'7ere 100 yards or less from a lake­
sllore;;. and all but seven "(-Jere less than 1/8 nile from shore. 

Durin3 the 42-day period in ~"1hich obser'''ations of the '·lo!ves were 
made, a relatively complete record was made )f the kills and travels 
of the two primary pacl<s. Since tl1i~~ requir~s extensi·ve and diffi ­
cult backtrack.inn;, a f evJ l<.i..~:s TIlay hu,''' t; been iJ.1issed. Also, the mile­
a8es obtained in this fashion are minimum fi~ures, generally including 
only major movements of the entire pack. This information is summar­
ized in Table 5. 

Table 5. Travels and kills of tt-70 ~volf pack~ in 42 days, 19720 

West Pacl~ East Pack 

I-liles traveled,
 
Jan. 27 to Feb. 22 153 (5.3 per day) 130 (5.0 per day)
 

l'liles traveled,
 
Feb. 22 to I:tiarch 9 118 (7.4 per day) 117 (7.4 per day)
 

Kn01;~m l~il1s, 

Jan. 26 to l''iarch 9 8 16 

In addition to fresh kills, the East Pa:k visited six old kills 
within its range) while the t1est Pack visitei one (plus an autopsy 
carcass in ~Jashington !Iarbor) 0 The tt'JO pack 3 sho-';·led similar travel 
rates, and bot"h sho~ved longer moveMents in late February and r·Iarch. 
In contrast to last year, this increase in travel was not correlated 
with decreasing snow depth 3 since the snowfall increased significantly 
durtng the same period. The lead pair in th 2 "Jest PacIe. shovled less 
courtship behavior later in the winter study, suggesting that a de­
crease in sexual activity may explain. the in~rease in travel. 

Sixteen moose-wolf encounters involving 22 moose '(~ere observed 
this winter. Only one moose ~vas killed, a c~lf whose mother ran off 
lolhen the v70lves attaclced. .A.nother calf vJas ;·]ounded in the rump area 
before its mot11er managed to chase the ~!101ves off. In tl·70 other calf 
encounters observed, the mother provided adequate defense. Eighteen 
adul ts ~]ere II checked d by the 'volves and aban :loned • 
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Sno\·] studies 

8nO'\'7 is an extremely important factor i 1 tIle ~\7inter eCulogy of 
Isle Royale wildlife, affecting moose distri)ution and certain fdcets 
of the wolf-moose relationship~ such as calf vulnerability and kill 
distribution. 

T11is winter snO'-l cover characte:"'istics Jere eJ{anired using t':\TO 
primary raethods. The first involves L~i~~g::.:lZ E~ pit in t11e SnO\'l i_lnd 
measuring the followine variables in each di3tinct layer In the pro­
file: density, llardness (the amount of fore:: necessary to colJ.c::.pse 
the snow structure)~ temperature~ and grain 1ize and form. This ~2 

a time-consuming operation, and it v7as done it intervals of a.bout t~vo 

weeks to obtain basic information on an expo~ed site at lTindieo. The 
other Inet110d involves the use of a ';penetrom :;";:(:1:, U .:J. hollo'('! al12il1:'_l1u:-!.1 
tube that can be loaded '{-7ith lead vJeishts" I :he de\r1.c r.::. sima]~a t(~S thc= 
pressure exerted on thE. sno"t,] by a '\}aJ_kirlg <.:~n _f1n1 "("ith a corrc3:>onding 
~leight-Ioad. The tube is 11eld at the, SIlO':7 S lrface '::.nd dropped, a·.nd 
the depth to which it falls is recorded. By adding weights~ Rny 
weight-load from 100 g/cm2 to 700 g/cm2 (in )0 g/CTI12 ~teps) can be 
tested. In samp1ine an area, total deptll "f'la ~ measured, tllen tIle 
average depth to which each weight-load sank in the snow was recorded. 
This was done every 7 to 10 days in ten diff~rent habit~ts in the 
vlindigo area. 

~'J11en ~-le arrived on Isle Royale, ov(~r 12 incfles of 11':~\7 srlOl;'] lay on 
top of a base of about 21 inches, 1;"it11 an ie'! crust s(;p:lr~~ting the t\"O 
layers. During the next three \f]eeks no nevl ~no'CJ fell, and the fluff)7 
top layer compacted tv about two-thirds of i:s original depth, the 
bottom layer settling only an inch or t"t'O II '~he crust bet\vec.n them l1as 
quite firm, often showing a vertical hardnes3 of up to 3000 g/crn2 . This 
easily supported a man on sno'talshoes and appe, tred to snppor-t ,-]olves, 
based on f ew observations c l"loose probably r· ~ceived some suppo~t froI.'1 
this hard layer, but in no observed cases 'Yre'''e the moose en,tirely 3\lP­

ported by it. During this time, an interest L11g "(-]olf-:::oose encounter 
was observed') illustrating ho,-] deep SUO,! can be advantag'2ous to ~'Jol'ves 

under specialized crusting conditions. The ~ast Pack. at:.teIl1pted to 
attack a calf when protected by its motllcr. Cows generally break trail 
for their calves) but \~ith the ,,,olves presen:, this cO'\:'1 took a. position 
at the rear of her calf, protecting the ar~a most vulnerable to ~lttnck. 

The calf made little head"(vay in tIle snOll, vlh .. le the vlol'vcs easily t::'otted 
alongside, supported by the crust in the sn~~ack~ They did not 2ttack 
the calf, hO''1ever, and soon left the pair. ~he cO~'J then tool< up herI 

customary position in front of her calf, leading it out of the area. 
1~Jolves did not all~ays have the advantage ove'" moose during tIle ~vinter, 

since there is great variation in snow condi:ions and other factors. 
Other hunts v7ere observed vlhere vlolves '{lere ,eriously 11ampered by the 
deep sornI. 
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DurinG the rema1u1ng weeKS of the stud) period~ several layers 
of sno'tv \'lere added, complicating the crust I ic ture. lJhen l7e lef t on 
ilarch 10, a total of 40 inc11es of snOll had ;; ccumulated, and the ori8i­
nal hard crust had settled to a depth of 27 inches. 

Analysis of penetrometer data continues, but a sample of the 
records compiled appears in Table 6. 

Table 6. Penetrometer data for three sites ~ February 17, 1972* 

Ridge top, \'1ith Balsam fir and 
iiOpenU station~ low density birch cedar grove, with 
\-lith no canopy canopy dense canopy 

Total depth (em) 73.9 + 2.0 60.1 + 1.6 53.5 + 4.1 

lOOg/cm2 26.1 + 0.8 22.8 + 1.3 32.6 + 4.3
Sinking depth 

150g/cm2 32.0 + 204 45.9 + 7.3 52.3 + 3.9
(in em) of 

200g/cm2 44.6 + 5.0 56.2 + 6.1 bottom (53.5)
penetrometer 

250g/cm2 63.6 + 8.6 bottom (60.1) bottom (53.5)
at specified 

300g/cm2 72.5 + 3.4 bottom (60.1) bottom (53.5)
weight-load 

2350g1 Cu1 bottom (73.9) bottom (6001) bottom (53.5) 

*l"Iean depths plus 95 percent confidence intervals are SI10\\m. 

In general, exposed sites accumulated mo~e snow than sites with 
canopy cover, and of the ten stations, the delse conifer grove in Table 
6 accumulated the least amount of 8n01:']. ~'!ind and sun crusts probably 
do not form as often in such sheltered sites, explaining the apparent 
high penetrability of the fir grove. In spit! of this, such a site would 
probably still be favored by moose because of lower snow depth and pro­
tection from wind~ 

lvlore data must be gathered to deternline "here the moose fits into 
the ''leight-load picture~ but limited data ind:.cate that most moose-track 
depths a"2e duplicated approximately by the p< ~netrorneter vll""len loaded to 
200 stem . 
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OUTLli:iE OF PROPOSED H.ESEAl Cll j 1972-73 

Research during tll~ COmi!lg year ~vil1 f( 110"\,] the same general 
lines as that of 1971-72. Peterson has COOIleted course work at 
Purdue and will spend as much time as possille in the field. Allen 
will be on a half-year sabbatical beginning in July and anticipates 
summer and fall trips to the island. 

Summer study, 1972 

Peterson and his wife plan to begin the summer's activities in 
early ~lay, as soon as suitable transportation is available. Ronald 
L. Bell~ a wildlife graduate student at Ohio State and summer assis­
tant in 1969 and 1970, will again assist in 1972 alone uith an under­
grad in \'lildlife fron Purdue. By traveling in pairs, coverage of 
the island uill be increased greatly. 

Of the 39 kills locateci fron the air thLs past winter, 28 remain 
to be examined.. This ~~1il1 be done as early 1S possible, in order to 
appraise the condition of marrOlv in the long bones. By following known 
winter travel routes of the "trlolves:) as in 19 71, it is hoped that a 
large number of pre'viously urJ.discovered l'1in.t :~r l<ills can be examined. 
A large sample of moose-kills is especially 11elpful in making inferences 
about age distributiJu, the percentage of ca...ves in the ''linter kill, and 
other f~cets of the moose-wolf relationship For example, several kills 
examined this "linter belonged to age classes -';'lhich have not been extensi­
vely preyed upon by wolves in past years. B~ finding additional carcasses 
in the SUlnmer, it should be possible to reacl ~ a more reliable conclusion 
regarding this apparent depnrture from the nermal pattern. 

t~1ith more extensive c0verJ.ge of the isle: nd vJe "7il1 have increased 
opportunities for finding fresh lrolf signs aId? hopefully, a den. The 
ho'vling technique llill be used as Inucl1 as po~ sible in attempting to lo­
cate 'valves. 

~IDose observations will be recor0ed as tefore, to cbtain information 
on herd composition and reprn~uctio~ ~uch ~lGLr~D become more accurate 
when the data are gathered during extensive travels over the entire 
island, as has been done in the past two suwrners. 

For the first time since 1969, fall flyi~g will be conducted to 
determine moose I-J.erd cOlnposi tiOIl i11 Oc tober, ·.yhich serves as a valuable 
comparison vlith summer observations. 
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'linter study, 1973 

Peterson looks for~~ard to his second 7-week study period, with 
Allen present for five weeks, as in 1972. ~ince neither Allen nor 
Peterson will have course obligations on cat pUS in early January, it 
may be possible to open the winter study eallier in January than 
normal. llhen planning the 't~linter schedule~ consideration must be 
given to the flying conditione; an er.rlier ~ tart '(",ould .nean shorter 
days and probe.bly more ear1_y morn:tn8 ~0(J, riP( to open lrlater. 

As in previous years, Donald Ell f-lurray ~'1ill pilot tIle research 
~raft. Emphasis 'tvilI be on c. study of the t ~10 main packs on tIle is ­
land. Since~ at present, each pack occupie~ about half of the Island, 
interesting comparisons b,:;tl-lec'n tIle; tVI0 can be made, and perhaps l-le 

can gain some insieht into the op2cing mech~nisms of wolf packs. 
Recog1.1izing individtlal \-lolves froIn day' to de: y (as "lell as from year 
to year) is essential if ~·]e ere to ]_c:J.rn mQl'e abottt such questions 
as the role of the lead wolves in a pack, hew social restrictions on 
breeding operate in the ~vild, .::nd hO~~i the se cial position of a. wolf 
affects its daily activities. It \Vas evider t this year that certain 
wolves can be recognized en the basis of thE ir physical appearance 
and behavio~, though this is initially ~ ~iLe-consuming process and 
is limited by the degree of variation in thE wolves. For exanple, 
nost of the animnls of the Eat)'~ Pc..cl~ (belic~Jed to be pllpS) l'lere 
virtually i-ndistincu.ishablc frOiil the ai:: 7 :~.r d photographs revealed 
D.D l1ClpfuJ. f C0..tures. The \vol'''eo of the: ~'1est Pacl: 't'1ere muc11 r'('·~e vt-'r~"ied 

in their physical app~arance &nd offe~ more hOP8 in identifying in­
dividuals i.~ sufficient observation till:1e is 'lvailable. 

Snow investigations will be continued in 1973 using the same tech­
nique as this year. Additional me3sure~ent[ will be m2de in other lo­
cations on tIle island to proviclc \.1 measure o:E the va.riability of the 
sno~v co,,""er on 8!1 islc'2.J-1'1ide basis, though i L1tcnsive measurements through 
the course of the winter study are practical only at Dindigo. Hoose and 
wolf track dept11s '-Jill be measured and pene :~romet2r data taken to de­
termine 'vhat "tV'cight-loc:lds sii'J.ulate moos ~ 2.:1d ~,]olf tracl< depth most ac­
curately. 

t\le 'viII contintl.e to eX8.nline moose ~<.illE::l by t-.701ves "\Al11enever pos­
sible, collecting appropriate specilu2no. In addition, at least one 
moose l'1ill be collected for ,f"\,utopsy pl.lrpOSCD '. 1.\ dart gun \'lill again 
be availabl~ for the i~~obilization of 1noose for tQggiug and agiLg ex­
periments, thougl1 opportunities for its use .1Q."'Je been limited to date. 

In the course of the winter study, obser.vations of the fox popula­
tions will yield data on numbc~s and behavior. Status reports on other 
wildlife species will be made as in past ye~cs. 




