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An investigation of the home range, pecpulation size and
natural history of an Interior Alaska snowshoe hare population

was conducted from April, 1959, through April, 1960. Live-trap-

4

g,J
.-_L
s

oing end iagging were used tc gather the bulk of the

w
o

The track count method, pelliet count method and strip

Yile under subaretic conditions. The Lincoln

Cengus wersg nov uess

Method and calender-granh method gave an indicatior

of the population size. The populaﬁﬁ&ﬁ was estimated to De

P ey e T Wl = . U - - -
betwesn a high of 255 hares 1n &dugust and a icw o in January,
LT Na
1960,

TR g o 1
delizies nea a

Wintexr, SUCCess to
ment, dvut rose to 89 per cent in January and April, 19860,
When the snow on the ares was not compscted or was thawing,

- T e G e S o oy s g
nares Undea™ 4 anT Snow
SEEF T g PR P B, ~- e
used the enitire snow covery for novenenlts.

vegetation lan

The gummer food of hares was mosl
the area. Winter food congisted of the bark and twigs of willow,
aspen, alder and spruce.

Hares studied did not show a cover preference.

The autumnal mclt began in early Augusit and was completed

by November 1. The vernal molt began late in March and was
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completed by mid-June. At least 68 days were required for a
complete molt,

Hares remained inactive during heavy rains or cold weather
(-30°F, or below). One hare was shot 12.5 miles from its tagging
site. Thie probably is the longest recorded movement by a snow~
shoe hare in the literaturs.

The breeding season extended from mid-March to mid-July.
Three juveniles weighed an average of 52 g. at birth. A growth
curve was drawn which indicated that Alaska hares gfow at a
greater rate than Montana or Maine hares.

Predation and shock disease were two mortality factors
observed.

Adult and juvenile hares were aged on the basis of the

external characteristics of fthe genitals.



INTRODUCTION

Cyelic flu@tua%ﬁon@ in pepulations have become one of the
most studied aspects of animal population dynamics sinece biblical
times (Blton, 1924). A great deal of effort has been expended
describing those species that fluctuate with regularity and an
even greater effort has been directed toward discovering the
cause or cauwses of ayeles.

After ar initial period in which many fluetuating popula~
tions were described, Blton (1942) reviewed the entire field of
¢cycles. His momumental work precipitated several other
investigations, and in 19% the editors of the Journmal of

e

Wildlife Management gathered the works of ten authors im the

field of gcyelic phenemens inte a syuposinm on fluctuations.

in gua

Sunspots, pradators, fluctua

the adrsmo-plituitary

ef food, random population forvoes

causes of cyelss, but it

ystem have all been clied as

2]

has not yel been proved conclusively that any one, or several,

of the abecve are the causes of oyolss
Christian (1950C) pointed sut that the problem in studying

gyclic phencmena ng phase bet rather the

phase concerned The sccelerating phase

tends to be an commen to all growing
animal populations. When the oyelie peak is reached, the
population may be reduced suddernly and without apparent cause,
The rause of this dle-off is the urknown of animal fluctustions:
The present study wae originsted by the staff of the Alaska

e

Cooperative Wildlife Research Unit as part of a2 long term siudy

of the patterns and causes of snowshoe hare population fluetuations
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in Alaska. Very 1uwtle actual field work had been done on
fluétuating animal papuiatians in areas of violent syecles; so a
continuing program of studies was initiated in 195%, Llack
(1945:25) pclnted Out th@ need for field research when he stated,
"The most astonishing»p@inty to a newcomer, ls that despite the
enormguglnumber~of papers written on eycles, no cone, so far as
I am aware, has ye% étudi&d any cyclic species iﬁ the field for
even the‘term of one full cycle. Bioliogy has not normally
advanced>£ar by arm-chair methods.”

Thé objectives{of this study were ag foellows:

@

1.)  to determine the size of the home range of snowsheoe haresy

Lepus americanuvsg Erxleben, in Interior Alaskas
2,) “to ascextain what census methode could be used under sub-
ars tlw conditions;

O T S A T RO VL T
BAMANTL SNOWIACe nareg L vaelr

%3.,) te compile natural

extreme norihern rangs.

H

Field studies began June with & four month

orientation in hare %trapping rrocedures., From March
to May, 1959, the hare study area deseribed in thig paper was

and traps were placed

selected, surveyed Tfor trapping

1959, and was nalted

P

in position. Trapping soawenced July .7,

Febraawy 299 196 @0 Field asasistant ilewicz reopened the
traps Aprll 6, 19609 and he is presently coll ecting data on the.

breedlng season of snowshoe hares.
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DESCRIPTION OF THE STUDY AREA

A 160 acre hare study area was established on the east side
of ‘Ballaine Reoad itwo miles north of the University of Alaska
campus. The study area ccecupies the nertheast guarter of
section 306 township 1 north, range 1 west of the Fairbanks
Meridian and is approximately 64° 5C' N. latitude and 147° 50!
We longitude. This particular area was selected because it was
known to support a population eof hares, human interference was
at a minimum, and it was readily accegsible for daily observations.

Figure 1 shows the location of the hare study area.

Topegraphy

The hare study area is located in the rolling country of
Interior Alaska hetween the Brooks and Alaska Renges. Uplands
rise just north of the Tanswna River and geparate the drainages
of the Yuken and Tanana Hivers wiith a series of hills known as
the Yukon~Tanana vplands. These hills rise between 2,000 and
4,000 feet above sea level and overlook the broad expansss of the
two river drainages with theilr molist mwskeges and numerous

tributaries.

the hills ia the Tanawna River Drainage. The study ares rises an
average of two degrees from iits lower border which iz 550 feet
above sea level to the upper boundary which is 700 fget above

sea level., PMigure 2 shows the elevations of the hare study area.



Fige 1. Location of the Interior Alaska study area. The
small map shows the area covered by the large map.
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| Péwe (1958) made a detailed study of the geology and soils

o 5 P s
P of the guadrangle in which the hare study area iz locabed, and
e |
| he found that only two =0ill types occurred on the study area

i (Fig. 2.).

The seil from the creeck up to the 600 feoot contour is

§ i

undifferentiated silt. This is solian gilt deposited from ths

2

higher hills and contains some orgenic matter and less than 10

-

' per cent ¢lay. Undifferentisted silt is found to a depth o«f 15
feet where it grades into a layer of organie silt. Organiec silt

is soil which hag bsen re-worked several times and contains much

organie matter, both vegebtable and animal. The layer of srganis

silt ccours between 15 and 169 feet below the surface. Under the

B 4

layer of erganic silt iz a hevizen of fractured schist whiech

£

extends from 169 to 176 faet below the surfamce. Between 176

O ]

o feet and 245 feel the sirata ave sompuzed of organic silt and

[ R |

5=

fractursd sehist., Permafrost ccours where there is undifferentia~

-

ted silt. The depth %o the permafvrost on the lower slopes and the

-

creek bottom ig one and one~half

= ;-iﬁ

T - » i Sy oy o5 .
helow) permafrodt lies

Near contact with Palvrbanks loezs

from 5 to 20 feel below %he The permafrost is continuous
except near the Falrbanks loess and 2t conbaing abundant ground

ice in sheets, wedges ard sancer-shapes.

The soil above the 600 foot contour is Fairbanks loess.
This also isg an eolian silt, bulf Lo tan gray inmcolﬁrg with
less than 10 per sent clay. It is composed mainly of amgulamu
s grains of guartz, feldspar and miss.

'W: depth of 5% feet and then grades into a substrate of schish,
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There is no permafrost below this soil type.

Climate

Interior Alaska is a region of elimatic extremes. The
highest temperature on record in Pairbanks is 99°F. and the
minimum recorded is ~66°F. During the study the highest
temperature recorded on the hare study area was 86°F. and the
minimum temperature was -47°F. Weather Bureau records show
that the mean annual temperéture of Pairbanks is 26.1°F,, and
an average of 233 days per year have temperatures below 32°F,
July is the only meonth in which no freezing temperatureskhave
been recorded, but the temperature did drop o 5h°Eo‘on |
July 18, 1959,

The mean annual presipitation is 11.7 inches. Sixtywtﬁree
per cent of the ammial rainfall secerrs between May andlﬂeptembera
Snowfall averages 66.6 inches a year. |

Table 1 shows the pertinent tempersture and precipitation
readings for the mopoths in which the study was active as recorded
by the U. S. Weather Bureau (1959). The Fairbanks weather is |
recorded at the Falrbanks International Airpert which is located
four and one-half miles southwest of the hare study area at an

altitude of 436 feet above sea level,

Vegetation

Floral communities were determined by analyzing aerial
photographs and by establishing sampling plote. The plots were
used to sample the density, frequency and basal area of the
trees and shrube. Trees having a diameter‘of four inches or

larger, two feet above the ground, were sampled with ten by ten
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meter plots. Bmaller trees and shrubs were sampled with four by
fouf meter plots. Four sample plots of each size were subjectively
located in each of the six major vegetation communities. One
fouf by foﬁr meter plot was set up in the northeast corner of
each of the larger sampliﬁg plots. Herbaceous plants were not
quanﬁitatively sampled, but general observations were récorded
to detefmine the relative distribution of certain species.
The data gathered on the larger plots has been converted into
the same units as the small plet data fcr the sake of clarity
and eomparisan; 'Thereforey density figures given are expressed
a8 thé'number of trees per 1€ square meters. Basal area‘is
expressed as the total cross-section area, in square inches
per 16 square meters, of all trees measured two feet above
the ground. Table 2 lists the densitles, frequencies and basal
areas of the spesies found in the s3ix major vegetation é@mmuni%iesu

| ‘The nomenclature of Hultén {1941-1950) is used in the
followmng desorlptions of vegetation.

On the well dra;ned sites blw@hmwilloﬁ communities typi@al

of Interi¢r Alaska are found. Ounly one species of birch,

Betula papyrifera Marsh, was found, but several spescies of

willow, including Salix arbtutif Pall.y 3. arbusculoides

Andsog S bebblana Sdrgent S. glanca L., S. pulchra Cham.,

S. rlchardsonll Hcok. and S scoulerianag occurred on the area.

Most of the trees are less %than four inches dob.ho and few are
over 20 feet in height. The birch have a density of 15 and a
basal area of 15.5. The willow have a density of nine and a

basal area of 12.3 square inches. Alder (Alnus fruiticosa

Rupr.) were fdund in the birch-willow communities but they had

12
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Fig. 4. Birch- willow community near trap El,

TR 55

White spruce community in the vicinity of trap A2,

13



Fign 7o

Dense willow community bordering Pearl Creek,

14



a density of only four shrubs per 16 square meters and covered
6.4 square i ches 1n basal area. The ground cover, whlch is the

vegetatien

Wlllow shrubs are rare in theispruoe uommunltles and”have a
densmty of one shrub per 16 square meters and ‘a basal aresa of

3.1 square inches. The ground cover is sparse, consisting of a

layer of mosses (Sphagnum spp.) and scattered lowbush sranberry

(Vaccipium vitis~idaea L.) {Fig. %.).

Alder-willow commuanities horder the birch - willow and white

spruce communities. The alder are seven tc ten feet tall and

- have a density of 22 and a basal area of 34.3. The willow have

a density of 20 and a basal area of 64 3 square 1nﬂhese Small
white spruce and blr@h are found s»attered throughout 50 per

cent and 25 per cent, rmspectlvely, of the communltyo Both

. Mosszes

R

trees have a den81ty of -one trep per ¢6 square”‘”

There

area 6Z£5§;6fSQﬁare inéhe
with a density of 2. The ground cover character

community comsists of mosses, blueberries (Vaccinium uliginosum L.),
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Fig. 8. Muskeg community composed mainly of black spruce,
willow and alder.,

Fig. 9. A view of the silage field on the west border of the
study area.

16



bearberries [mggwtostapgyIOS'uva-ursgt(L~) $preng_7,fLabrador

tea ZfLedum palustre L. ssp. gpoenlandicum.(Oeder)uﬂdlta‘7'and

a few grasses and sedges (Fig. T.).
Surrounding trap B3 is a community of low (3-8 feet)

black spruce / Pices mariana (Mill.) B.S.P._/., The spruce have

a density of 92 trees per 16 square meters and a basal area of
R - , : _
62,1 square inches. Interspersed among the spruce are 13
willew per 16 sqgaré,met@rs. Mosses are the only ground covaf
in this community. |

Almost one-half of the study area is a muskeg community of
black spruce, willow and alder, Spruce with diameters gﬂ four:
inches and larger have &dﬁensimy of nine and a basal area of
489.6. The smaller spruce, willow and alder have densitias 0ff
21, 39 and 3 irees per 16 sguare meters respeetively; The gréund.
cpy%xAi@ﬂalmqat entirely compesed of mosses and the berries
previousiy mentioned (Fig. 8.).

On,the,weﬂt.bavdar of the study area is a 10 acre.sil%gq

field of grasses (Brnmug inermis Leysa) ggroggro repens

and. (ﬁgg@g&m a&ﬁ@&ﬁ& L.). PFigure 9 is a view of the silage

field.

Mammals

Fifteen species of mammals were observed at various times

throughcuf'the'inveﬁbigati@h.‘ The'fbllowing is a list of the

e

mammels on the hare study area that were pmténtiaily important
in the ecology of snowshoe harem a8 food ewmpetitora or predators.
Mooaa (Alnnm alces P@tarson) A eow and her two calvea

were seen three times in the will@w along the areek,

17
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q?af,wélfﬁQE&ﬁis~1ugi§”ﬂillgr); :A;pack’ef‘five*wolves'Wés

sighted in’the Goldstyeam ¥alley, less than one mile north of

the study area.

Coyote (Canis latrans Say). Iudwig J. Rowinski reported

seeing .a coyote crossing ‘Ballaine Lake, one mile south of :the

hare .study -area. ' -

Red fox /[ Vulpes fulva (Desmarest)_ 7. Alan Courtright
ﬁgpserved‘a;foxon‘the hare sﬁqdy'ameaa Fox twacks:énd droppings
J;ereggen on five other occasions,

fﬁbgs‘(Caniﬁ'fémiliaris~L.). At Jwast four dlfferent dogs |
were known to frequent the stuav HTEH |

Lynx (&x_; cansdensis Kerr)., Two lynx wé%exliven#vapped; “

One was tagged and released Novemner 28, 19584 the other was

collected for the Unmversltv of A]%ak& Mua@um on April. 299 1959

Lynx traaks and &“&ba were twes of the west common memmsl signs
on the hare study area.

Mlnk Mmstela vJson SMMWQW“WAO A male mink'was live«trapped
dusvela M, PP

at station El on Sapt@mhor a%o LeRG dugped and released in the

area.‘ Minkiﬁra@kBFWﬁV@ %@@W*cn-%hww% mthmr‘wumasimna and on
December 16, 1959, o mink bried usngicossafully to kill a snow-

shoe hare in live- trap Ah

Shorttail waasal‘Lmeatmiu wwmimmm (memfam)m7 Two weasels

were seen during the study, and tvmeas vere quita common.

Leaat weasel [fﬁustel 'rlm*gg (Banga) 7 Only four sats @f

tra@ks were seen mf this ayemmwﬂ,

Blaok bear [—Euarctaa americenuy (Pallaa)‘7. A sow with

tw@ cubs was seen twice 0m the har@ study ares. On May 30, 1959,

one mf the cubs waavlivenﬁmapp@¢ in a‘Lynx @wap and released

is



http:ca.ria.de

unharmed. The sow ripped openvtrap,AB to secure the hare
insidef " | o |

Thewh;re sfudy area was not visited by:huﬁans untilythregy
hunters wére seen at the beginning of ﬁhe hunting season. After
the hare study area #as posted as a research area the local‘ |
sportsmen were very cooperative and hunted elsewhere. Cross-
country skiers traversed the hare study area frequently, but
the effect of their activities on the progress of the hare

study is unknown.

Birds

There were many different species of birds frequenting
the hare'study area but only those related to the hare study as
potential predators are listed. The nomenclature follows that
of the American Ornithologists Union Checklist (1957).

Goshawk / Accipiter gentilus (L.) /. An adult and one

juvenile were permanent residents of the hare plot and were seen
eating rabbits four times.

Rough-legged hawk [fhuteorlagopus (Pontoppioan) /. This

species was seen several times over the area in April and May
during their northward migration,

Great horned owl / Bubo virginianus (Gmelin)“7. This

species is a permanent resident in the College area. They are
seen and heard regularly by residents of‘the small community

just north of the area.

Great gray owl (Strix nebulosa Forster). Dr. William O.
Pruitt, Jr. observed one approximately three miles southwest of

the study plot.

19



Red-tailed hawks ZfBﬁ%edk5am£icénéiéﬁ(éméi{n);7, Swainson's

hawks (Buteo swainsoni Bonaparte)g‘hawk~ow1$»lf3urnia ululé‘(bo)_7,

and SHQf£¥éared‘bﬁls“Z~ASié flamméusw(EGﬁﬁgpﬁiaéﬁ);7Jha&é,Been
observed in the College area and could be cbﬁsi&éfe&‘pétéﬁﬁial'

hare predators.




‘them.  ‘ka; 

METHODS:

informatio

A to E, the n@rth«seutyfl_wﬁs were numb@red fr@m 1 to 5, Each

'statlon was labeled according to the grid 11ne that 1ntersaufed‘

it (E;g. A3, €2, etc.). All trapplng locatlans were aécesqlble
by a blazed, lightly cleared trail.

Collapsible, double-door National Live Traps, measuriﬁg
9x 9 x §2‘inches were covered witk two burlép bags and placed
in the most likely losking hare habitab within a 50 fooﬁvrﬁdiua
of the grid intersactiena All traps were placed in wellmused

runways and covered w:th moss (FlgSw 10 an& ilJ Funnelm vere.

construeted ofulmgs, stlcks,,' £oward the

traps and to prevent themn

Willow lsaves an for bait during the summer

even tﬁéugﬁ i£ waé ai

,'The willow

successful in capturing har s as W@fa balted traps;

o It‘ : »necessary

to substitu *ialfalfa hay forSallxdurlng the fall and‘wnnter.
Hay was chosen as bait rather than apples, oatmeal, lettuce, etc.,

because the hay did not attract rodents capable of éébaiting
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Fig., 10. Trap DS.
-covering the trap.

Notice the twig funnel and the moss

Fig. 11, Hare view of trap C3. The only clear trail is

through the trap.

22



fqrmgd quickly because

the hares be émé“ﬁéiimg and were capable of
~inflicting cuts amﬂ'awwatuhaw» Aftax rem@val fr@m the trap the
hare was pla@@&'iﬂ'a‘burlap‘hag and weighed ﬁ@ the mearest ounce

with a & pound capacity Chatillor spring scale (Figo 1ho).

The burlap bag was wei £t r each captura 80 the actual hare

weight could be det Na fwm:;, B;‘ d"and Tag style 1605

number 3 monel”ﬁeﬁélwaar,tag ,asiplawad @m the lower outside edge

of each ear by'ﬁ;;ﬁSfofi ;J palr of pllera (Figo 15.).

ntaga Werse the lebters WS (Fish and

Printed on eme”Sid@;Qfgthe

Wildlife Service)“whi esignated th . agging agency. BEach tag

was numbered e@nse@‘h” o, atiom purposeao Figure 13

‘shows the tagglng and e suring t@@ls used dgfimg the study.
L@ss of tﬁ$ )W' (ap o
only two retr@pg

One hare was captured

23
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Fig. 12. Removing a snowshoe hare from trap A4. The legs
are grasped close to the body to prevent jerking and escape.

%ig- 13. Tagging and measuring equipment used in the Alaska
hare study.



Fig. 1k4.

Weighing a hare on a spring scale.

Fig. 15. Tagging a snowshoe hare,

23



Fig., 16, Measuring the ear of a hare.

Fig. 17.

Taking the hind foot measurements of a hare.
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_ Fig. 18. Sexing a juvenile hare, The skin around the genitals
is stretched to aid in observations.

Fig. 19. A juvenile snowshoe hare--tagged, measured and ready
to be released.
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and secure. In ne case was there‘any indiggtion»that‘ﬁhe

tags caused infec

§fe taken
) Eiﬁ was’ |
:malities,‘
ﬁﬁéuraélé,

‘ xing the

Censuéiﬂéth@&s
The second objective of this study Wasrﬁo}tés#‘various hare
census methods tovdeterﬁiﬁe thch fechﬁiques vere usable in
Alaska. Becaﬁée this phase of the investigation was secondary,
@nhy five meth@da were att@mytnﬂ with varylng degre@s of success
mra@k &ﬂumt . |

Slnce sn@w c@vers the reglon for almost elght months, i

was laglcal“that the fig t?census index t@ txy was the track

count metho While the traps were belng checkedg all snowshoe

hare trails
barring col

-and runways

census methad,segms te become .less practical.
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Pellet Count i

‘MacLulich (1937) described how pellet counts may give an
index of hare population size. This technique was tried aftér
the last litter of 1959 had become active. Twenty circular one-
ten-thousandth (%10,000) acre samplipg,units were placed along
the trails,on_the,plot.f Each‘sampling,unit»had a stick in the
center with a'string4l;2 feet‘in‘length‘at£a¢hsd to facilitate
descfibing the,one-tenethousandfh_df an:acré when sampling.

R None of tﬁe sample plots had .pellets deposited on them dufing'the
winter. Up6m~investigation it was noted that the only place tﬁat
hare pellets were foun& was under logs and in”61d forms. The
hares d4id net seem to randomly deposit their droppinga as other
investigators had stated (Adams, 1959). Frequent snowfalls also
hindered.the?qellecting oﬁgpelletS'duriné the study and possibly
some of the drepﬁings were buried;

Strip Census

Webb's (1941) mbdifieation of the King stfip census was
carried out daily, from October, 1959;,£d January, 1960, using
the't?ails:through thé~plot:as sampling strips. Aé‘noted by
- Beton (1953) and Aaamé (1959), sﬁowéhoa_harés tend to "freeze"
rather than flush whenbapproaehed~éqd;because,of their protective
éo;oration they ére,almost undetectéble. It was;this freezing
vfendency'that~rendered Webb's methoﬁ unfeasib}e. -Phe greatest
numbér.of hares seen in any one day was three, and that wasg
after a week of no hare sightings in the .summer, whén the
population was at its highest level. This methed requires

further study to determine its usefulness in Alaska.



alendar uggg_ )

Adams (1959) correlate& i trap retrap and ‘pellet c@unﬁ
census. estimates w1th a chart whlch he: descrlbed as‘a calendar
J«graphb On thls graph he plotted all af the hares ‘captured and
‘ reﬂaptur@d agalnat the perloas in Which ‘he' trappe&°~ By ‘extra-
polatlng fr@m Aates when hares were known to be alive, he estimated
the populatlan by t@tallng 411 the ‘hares. present on a -certain -
dat@, Hls use @f an lsland ag ‘a study area, coupled with a very
high recaptura pereentagey made the calendar-graph metheod quite
~w@rkab1e under the cireumstan@eSa‘ ‘Unlike the work of Adams,
hewevarg thls study was @arrled @ut in an area where immigrstion
“and emlgratl@n e@uld have oacurred. Afteﬂ%plattlngfa calendar-
graph fer an lnterlor Alaska hare pepulatlon9 it was obvious
;thatyerr@rsfweygtin@ro@hced=hyimovementh~merﬁaﬁltymamd births
and'ﬁhejehartuﬁgs'ﬁgéiieggnly’as;5n index t¢ the mimimum

pmpulatlomo

E etrag

‘ * §data 1end themselves t@ analysis by the
?,'Llncoln Index (Li coln 193@) and- the Sehnabel Method (Sahnabel,
*1958) These meth@da are subaeet te bias from many sources as-

°x‘s@attergeo& (lgsa)lha“”paznted ou¥, but they were the bess

,meama &vallablea%o'  term1na~the papulatmon level ‘on the hare

study area, BQ hmds entall tagglng 1nd1v1duals during a

o preacensus perlod andwthen capturihg themg both tagged and un-

taggedy durlng a census permod.~ The Linc@ln Index gives an
estlmate of.’ the p@pulatlon gize aurlmg the census period only -
whereas the S@hnabel Method glves both daily and total pepulation

estlmatese
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Obﬂervation

To compile natural‘histéry of hares in Alaska observations
of snowshoe hares and their activities were kept in a daily
diary throughout the f@eld studies. This information was
supblémenﬁed with obSéfvationerf-hareé_kept in captivity.

An attempt was made te mark hares with colored plastic

_strips to aid in observations, Three hares were marked by

crimpihg 1 inch by 0.5 inch plastic strips to their ears with
the ear tags. One hare was captured twe months later with both

plastic tags missing and‘the metal tags intact. A second eolor~

_marked'hare was trapped one year later and had both metal tags

but no plastic tags. The plastic usedwwaa‘apparenﬁly too

brittle for color-marking puﬁpmsesn Vinyl 0.010 in. thick was used.
To aid in observing the hares'seen.after the fall molt,

12 hares weré sprayed with erange "Day Glo" painte Because of

thefwetneés'of the snow, however, the paint remained vivid for

three or four days aﬁd then faded rapidiy. It appeared that

spray painting of hares was impractical for long-term observation

use.

Estimation of Home ggggg

| Burt (1953) considered‘home range to be thé area over
vhich aﬁ aﬁimal travalé in its daily activities., In this study,
howéver, home range was considered to be the total area'fre- |
quented by a snowsh@é hare during the ten moqths of trapping'
because,déta were lacking to calculate home ranges for shorter
periods of time. Burt (1953), Blair (1941), Hayne (19&9);
Davis (1953 and 1956) and Stickel (1954) are only a few of the

aunthors who have either described a new method of determining
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home range, or have evaluated the present techniques.  Bagically

all of the technigues for determining heme range are modifications
of a trap-retrap method.

Te approximgﬁgﬁ#thhomé range for snowshoe hares in Interior
Alaska aAmq@ifiqgt@ngﬁﬁ the boundary inclusive method. ef Blair
(1941) was ugede_Tq?pglqulgtg home range using t?is_methp& the
points of capture for each hare are plotted on a map of the
study area and)qomnegtgdvby straigbtflines,‘ Then a boundary
strip equal to one-half the digtance %o the next trap is drawn
around the connected capture points. The ares within the geo~.
metrical f?gure drawn is ﬁonsidered 50 be an approximation ef
the true home ranggs. A boundary StripVWidth equal to one-half
the distance to the next brap is arbitrarily used because the
true distance moved by an animal arcund & frap le unkunowns
Blair (1941) believed that if the msvements around a irap ceuld
be plotted,.the mean distance wou.d probably be equal. te half
the distance %o the next 3rap. This method assumes that home
range is beyond_thg trapping stations since only & few animals
will have a range c¢oinciding exantly with the paittern of trap-
ping. This methed accepts the preﬁenma‘pf'ﬂmaps im the>hom® 
range that are not visited since an animal probably never gets
% chance to be captpred in every trap within its range.

Hayne (1949) considers Blair's method to be entirely objective.

32



http:eV�\�.ry
http:art::Lm.al
http:a.S$"1J.Jli.es
http:ta.n<.H7
http:a,ppro~d.ma
http:dE:,"te:rrn:in:\.ng
http:B.as:i,caJ.ly

RESULTS

Population Estimate

The capture data gathered were analyzed by the Lincoln
Index, the Schnabel Methodvand the calendar-graph; Each moﬁth
was treated as a separate trapping period. The first twé weeks
of each'month were consideréd the trépping perionéﬂd»the last
two weeks of the monﬁh were considered the samplihg;period for
each census technique. ,Monﬁhly population estimaﬁes based on
the three methods were made to determine the population trends.

Both the Lincoln Index and the Schnabel Methbd give inflated
population estimates when recruitment is occufring because somé
hares are nursing during thé trapping period and become active
during the census peried, thus biasing the sample. Converselyg
the calendar-graph method underestimates the population during
recruitment since it is merely a count of theractual animals
handled. It took eight months, frem June to December, 1960, to
tag enough of the populatiqn so that 90 per cent of the capturss
“were tagged hares. Undoubtédly during the eight month pericd a
- number of hares, both adults and juveniies, died‘before being
handled and consequenfly were not entersd on the calendar-grapha

- Since recruitment occurred throughout five menths of the study,

actual population size was probably between the inflated estimates

-of the Liheoln Iﬁdéx'and the Schnabel Method, andfthe minimam
eétimate of thé calendar-graph. Table 3 shows thé monthly
’populétion‘estimates‘as caléulated by the three indices.

R Confidenc? 1iﬁits were calcuiatéd for the Lineoln Index and
Schnabel Method population estimates and they are shown in

Table 3. The confidence limits are very wide because recruitment
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was ocdurring9 the sample sizes were small and the recapture
percentage was not high enough to achieve statistical aceuracy.
The populétian estimates are listed in spite of the‘pmaf:'
confidence limits so that some idea of the populgﬁion size can

E

be determined. During June the hare population was between 80
' | A '

and 155 animals. The actual poPulgtionggizg_;asvbrgbably ¢loser

FER PR

to 80 animals sinece recruitment wgg’infi;fiﬁgﬁthe_estimate of
155 hares. In July the populatioﬁ'was egtimated to be between
8% to 130 hares and in August beﬁ@een 85 and 255 hares. The
September estimates;ghowed betweénFSS and 240 hares, and in
October there were between 50 to 215 hares.

Recruitment, which was cccurring when trapping operations
began in June, ceased in August, but three more.months were
required to tag the greater part of the population. When 50

per cent of the hares capitured were Trecaptures in November,

1959 (Fig. 21.){ all three population indices agreed more closely

in their estimates of the population size. By November the hare

populatiqm'estimgtéhhad dropped t¢ 25 to 55 animals. .The deeline
in poﬁulation size;@wntinued throughout De@embérband January.
Accordiﬁg to the iﬁéi¢estber@ were 15 ﬁm 20 rabbits in’Dememb@fg
and by‘@anuary the population was down to between 5 and 10 hares.
Trapping reeord§ during Aprilg 19669 h@weverw indicate that ;he
low population esfimétes from Ko?éﬁberg 19599 to January, 1960,
vere paﬁtially biased by the p6®r trap respense of hare@kdmring
the winter. For example, during Januaryg 1960, aply‘five '
different hares wefe captured on the study afeaa In April,

1960, 5®‘hares, imcludin§ 16 untagged hares, were captured on

the study area. Only twe of the tagged hares had been trapped
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in Jannary. It is evident, therefore, that there were at least
32 tagged hares on,the»h@re_study(arga_in Januaryfﬁh&tfwara n@ver
recaptured during that month. A cleoser estimate of the minimﬁm
population during January, 195@9 is 37 hares if the number of
hares captured,durimg,ignuary is added to the number of un~
trapped hares known to have been on the siudy area during that
month.

Capture data gathaxed.daring,APrilﬁ_19609 was analyzed in
the same manner as the data of the previous months.  The populs-
tion size was estimated to be bstween 36 hares (Sehnakbel Mehhod)
and 68 hares (Linmoln Index). The calendar-graph estimate wag
50 hares qn.ﬁhe 160 acre sﬁudy ares. |

The estimated population siﬂe_indimated that the hare -
population being stu@iad was probvebly in the lower part of the
ascending leg of the uyple. DTuring the four momth orientation
peried in 1958, only 17 hares were captured indicating that the

population size was growing steadily . in 1959,

Caleulation of Heme Hange

During this investigation 72 hares (kh males and 26 fe-
Vmalea)Awere récaptm@gd a total of 177 4imes. The recapture
dats obtained (Table b.) for eash hare were plotted on a map of
the area and mmnsecuﬁiv@Lreﬁéptup@@fQ@ra mdﬁne@t@d by atraighﬁ
lipqé (gig; 20;). Tféﬁs were 1¢@at@d”5ﬁo'féeﬁ;apart sd:é 250
foot boﬁndary strip‘ﬁéa added awﬁuna th@ points of @aptaréq |
The area ¢ontainéa'wi%hihkﬁhe'bouﬁdaiy strip'armuﬁd,eawh trapi
was equal to 5.7 acres. Tu'approximaﬁ@ nome range the number

of squares equal to 5.7 acres that a hars W&B‘maptur@d in were
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TABLE 40

No.

15137

2139

2149

: 2153

2157

2159

2161
2165
2169

2171

2175

2177

INTERIOR ALASKA

Sex
M.

Dat ey :

g;ié/59

- bf2b/60

=

b

4%

YRl
1/16

T
h/i2
@/15

6/20/59
li/ 9
%/LO/;O
4/15

Trap No.

A3
B4
A2

AL
Bh4

B3
B3

C5
Bl
Bl

c2
Dz
€2
o3
)
Se
-
0l
D5
oh
o
i

c2
DL

o
ot

B
.

it
Ch
D4

Al
B2

Bh4
B4
Bk

' No.

a1

2183

2187

2189

(A
H
P
(8]

>
3
-3

3%
Eu‘-i
=
2

2503

A
A5
O
1

2507

RECAPTURE DATA -COLLECTED FROM APRIL, 1959, TO APRIL,
1960, ON A 160 ACRE SNOWSHOE HARE STUDY AREA IN

Irap No.

Sex'-‘Date
M 6/28/59 .
7/ 3 o

P 6/29/59 B3
8/17 23

L/ 9/60 B

M v6/29/59 .
779 :

F o 6/29/59 Dk
v "

7/16 i

7/19 2

7/22 e

7/31 2
to/5 Al
10/30 i

M 6/30/53 B3
7/79 :

B 7/ ﬁ/sq -
7/25 o3

10/ 1 s2
Foo7/3/59 b
7/[8 2.
10/15 7
w7/ 5/59 B2
R
"l %
4/(u/6u 23

/22 5

M Z/ 7/59 o
L/ 9/60 £1

F 7/ 9/59 : .
. 4/19/60 i3
M 7/1,/59 .
8/ 1 5
4/1//6} o3

h/1T 22
e
e B2



2511

2519

2523

2525

2533

2541

2545

2551

2557

2563

2565

TABLE 4. (Continued)

D4
Dé

Neo.

2577
2579

2581

2587

2597
2603

2607

2611

2613

Sex Date

Trap No.
M - :8/15/59 (B3
. 1l/e5 03
F ‘8/16/59 B1
ok /10/60 B2
F 8/16/59 - ch
T 10/26 €5
10/30 o
M 8/i7/59 D1
h/12/60 D2
L/16 - B3
L/23 B4
F 9/22/59 D5
o 10/13 D5
F o 9/23/59 Al
10/29 AL
P 9/23/59 B4
12/%0 Al
1/ 3/60 B4
1/ 6/60 Al
M 9/30/59 ch
b/14/60 Bh4
L/20 5
b/22 c5
- hf23 Bh
F o 9/30/59  E3
12/24 E3
i2/29 E3
1/ 1/60 B3
1/ % E3
1/ E3
M 10/ 5/59 - 2
hk/22/60 c2
Fo10/12/59 ¢35
U W/ezfe0 U3
F o 10/13/59 B3
11/13 B3
Lk/25/60 B3

38




2637

2645

2651

2655

2657

2659

2663

2669

2671

10/15/59
i

}v5§E% 
2677

2685

2693

2695

2697

2699

2703

2711

2718

2720

- Sex  Date

o

F

©1L/10/59

bf21/60

111/2&»/59
k/21/60

12/16/59
12/28

12/30

k/12/60
/13
L/18

k22

12/24/59
12/31

i/ 2/60

i/18

12/2459 -

12/27
12/31
b/ 9/60

12/25/59
12/29
&/11/60

k)21
&425

s

&/19
/20
&/22
/24
4/29

4/13
4/14
417
L/i8
b/20
4/23

b/13
4/18
Lf24
4/25

Trap No.

- B2
Bl

D1
D2

s
a2
A
yes
a2
A3
43

A2
Al
Al
- A2

59

ol
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No.

TAB;E.#.

Trap No,

2722

2728
2732
273k

2738

_Sex Date .-

M

L/21

L/30

L/26

- 4/28

" k/28
k/30

4/13/6
h/LT
“4/18

0

ek
i/on
k27
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summed. This procedure was repeated for each hare, then an
average home range was calculated mathematically for each sex.
Since adults and juveniles could not be distinguished with
certalntyg no attempt was made to calculate separate home
ranges for adults and Juvenlles. The recapture data gathered
durlng April, 1960, were 1ncluded in the caleulation of home
range size for the duration of the study. The April information
was also treated separately to estimate the size of the home
range during the early bréeding season. During Aprilg 1960,
26 h;res (20 males and 6 females) displayed an approximate
home range.

The eStimafed average home ranges for snowshoe hares in
Interior Alaské were 11,8 agfes for<mai§s and 13.0 acres for
females. The approximatevhcme\range& during the early braé&ing
8eaéon were 12,5 aaresafor?males and 12,4 acres for females
(Table 5.). The caleqlate& homevramges for both sexes during
the two periods did not vary signifiéantly from each other
indicating that both male and female hares have a similar Lome
range size.

?he distance moved during the 177 recaptures were tabulated
to check the accuracy of the calculated home ranges. Table 6
shoﬁs ﬁhe ﬁovements between recaptures of 72 hares.

Bighty~-nine per cent of thg recgpﬁqres,wére within I?OOO
feet of the last capture indicating that'hares do ﬁot usually
move great distances. If 1,000 feet is considered the diameter
of a cirecle, the afaa contained with;n the circle is eight acres.,
This figure of eight acres implies tﬁat the trap indimated\hom@.

range closely approximates the actual home range.
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20,

Noo 2645

el OO0
Secale in Feet

Home range movements of hares 2159 aund 2645 on the
Interior Alaska study arsa. The lines of movement
arée numbered consecutively in the order of their
oscurrence between resaptures. These home ranges
were chosen because they displayed the most typisal

home range shape.
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Further evidence that snowshoe hares do not usually move
great distances and heﬂce have small home rénges was gathered
during the April, 1960, trapping peried? Eight hares, five |
males and three femal@sg wers regaptura& that’had been tagged‘as
adults during 1959 and were therefcre aﬁ 1east twoe years cld inb
1960, The three females were regapturé&%at:GQ 500 and 750 feet9.
respectively, from their initial cayturéMPOihtu One male was ¢
recaptured in the same trap while the other four males had moved
only 5060 feet from their lasﬁ captuf; ﬁ@inﬁgg..This evidence
indicates that adult hares remain within avsmail area even over
long perieds of time. |

Seton (1928) estimated the home rgmge of snowshoe hares as
20 or 30 acres imn brushy wa@égu »Graﬁgé (1932a) pgrsuéd a hara |
and could not foree it out of an-area @fﬂaboutjlﬂhécrés, i he
believed that this indicated the home range size. Adams (1959)
caleculated the home ranges f&x adult male and adulﬁ female hares
in Montana., He found that the male,home,raﬁge was 2502 acreé
“and that of the female was 18.9 acres, t?hé%home fénge sizes
calculated during this studyjﬁary signifi@éﬂtlj enly fmom S@ﬁ@n“g
high estimate of 30 acres and Aﬂams”;@$ﬁimata of é5,2 amré& for
adult males.,

Neither male ner female h@mg ranges.during Apriljwer@
significantly different from the{&ﬁafly hcﬁefrange esfimateé

(Table 5.). This seems to indicate that the hares do mot increase

the size of their ranges during the early breeding season. Hares
apparently increase the use of their home range and become more E%
active during the breeding saasoﬁy This increased activity is

shown by the fact that of 34‘haré$‘®éptur@ﬁ,&uring the winter and
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TABLE 6. DISTANCES MOVED BETWEEN 177 RECAPTURES OF 72-

SNOWSHOE HARES IN INTERIOR ALASKA

Distance
Moved (Feet)

Less than 500
750
1,000
1,075
1,100
1,400
1,450
1,500
1,575
2,075
2,250

2,300

Nunber

75
61
23

e

Per cent

of Total

b2
3k
13

1.0
1.0

. 016

45




and the breeding season, ounly 28 recaptures were recorded for
the rest of the year, btut during the breeding season the 34

hares were rebrapped a total of TS times.:
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Natural History

The 1ife history of the snowshoe hare has been studied and
described by Seton (1928), Grange (1932a), Aldous (1937) and
Severaid (1942). The objective of this section is to review
those facets of the hare's natural history which were observed
during this study. The data in this section were collected
through live-trapping, observations in the field and rearing
three hares in captivity.

Trap Response

One of the first things learned about the hares was that
they were more "trap~-shy" than anticipated. Although great
care was taken in the trapping procedures, very few hares were
caught per unit of effort (trap night). Trapping success can
be expressed in percentage form as the ratio between the number
of hares éaughu and the amount of effort sxpended in satching
them. |

During thé study 348 hares including retraps were captured
in 4,098 trap nights for a trapping sucsess of 8.4 per cent.
From June to Sepﬁgmber the monthly trapping success ranged from
11 per cent in June to a high of 16 per cent in September. In
the fall and winter months the itrapping success dropped slowly
from eight per cent in October teo a low of two per cent in
Januafy. Only one hare was captured in 168 trap nights during‘the
first two weeks in February, and because of the small sample
during the month, no calculations of trapping success were made.
During April, 1960, the trapping success was 20 per cent.

Recapture success may be defined as the proportion between

the total number of hares captured during a given period and the
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number of tagged hares in the tetal expressed in‘percenﬁage form.,

Eleven per cent of the hares trapped in June, 1959, were re-

captures. Recapture success rose to 42 per cent in July, prbbably
due to the fact that most of ﬁhe juveniles'born in May and Jﬁhe
were tagged during the two months of trapping. As more juvénileay
born probably in‘iate JﬁneJaﬁd July; becaﬁé‘aéﬁive duriﬁé Apgust,
the recapture success érOpped‘to 12 per cent in August and
September. The per cent of reéaptures rbse'steadiljﬁfrom

September to January when 89 per cent of the hares captured were

tagged. During the April, 1960; trapping peribd the recapture
‘suocess was also 89 per caﬁt,“The high recapture bercentage
during the last months of thé stud}yindicated‘that a large
proportion of the hares on the study area weré tagged. Figure 21
is a graph of trapping success and recapture success during this

:studyo

A great part of the poor trapping success was due 1o the

low level of thevpopulationg but at least some of the peor

results can be blamed on trap;shYﬁess, During the summer it‘was
impmééible to tell if hares)ﬁhat approached traps were usuélly
captured or not, but on several occasions hares were zeen
regulariy»within 10 to 75 feet of traps that thé& did not enter.

After the first snowfall notes were taken on any trap that was

approached and aveoided by hares. Throughout the winter at least
four to five different traps were visited daily and avoided by
hares. Several times hares came up to the trap entrances and

then either leaped over the trap‘or hopped around the wooden

barriers and snow covering the trap. The hares even avoided

traps that presented the best path through an area of dense vegetatiocn,
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Thls trapashyness on the part oi hares can be exnlalﬂwd in
at 1east two WEYSo Flrst9 1t can b@ &3 sume& that the hare@

eventually assoelate& the traps w15h umnfmnemeﬂ@q and handllng

‘and thus av01ded the trapplng stathnbu gven ln areas whewe they

{ Sl

had never been eaptured before An@*h@r usaumptm@n is has @d on

the type of traps useda Burlng sold Wﬁ&ther b@glnnlng in

Nevember9 the steel traps were qulte cmld when the alr temperatur@

X

dr@pped béiaw.0°Fo< and the merest %euen xesuxﬁed in a Gﬂnua@t
burn.o Posalbly the hares av01ded walﬁwng inte the t%aps besaUS@
of the cold metal f]@ors &nd sides. The fur On the h&r@”s feet
is qulte dense and undaubtedly it is gno& ¢nsulat;0n9 but atA;5O“F;
steel is probably eold en@ugh t@ repei hares. W@@den live tréﬁs
should be experlmpﬁted WIfh to see if @raﬁplng success could he
inérease&o | o

‘A ﬁétal‘of 150 differ@mt‘ﬁarés; Bt maleﬂ and 66 femalam,was
uapturwd durlng the studya TnJ% dc¢@ nut v@ry slgn fi@amtiy from

an even sex rat109 1nd¢@at1ng +ﬁah maxu dﬂﬂ I@maxeﬁ were sgually

suseeptlble to belng cap ureda Acrf:; L9609 was the only month

in Whl“h the sex raf1o showed ary

a7
i [

26 males and 12 females were ﬂaptu s I hﬂd &nfﬁcrwnz@ iz

Aetortion, Dmring that month

probably &ue to the 1ncreas&d @CEIV3+V of the ma]e@ with the

| beglnnlng of the breedlng seas

Use of Runway&

The surface vegetatlon in the sn@wghom hare study ares Was
covered by networks of hare rurwayﬁg eépQ(&aljy in the muskegso
These paths were used el Qf*en th&t in arszas wf noss and soft
ground cover9 the runways were beaten d@wn‘on@ @Q two inches‘

below the ground level.,
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When the éérly winter snows felllin Oc£oﬁé£ fhekharés made
use of well-packed runways. The surroundlng snow was so looaely
compacted that the hares rarely ventured off the runways. One
hare was cornered by the investigator at the edge of some frésh
snow. After touching the loose snow with its feeﬁ; the ha?e’
chose to run only two feet from the observer\rather thaﬁ floﬁnder
in the snow. Single trails’were seen early inﬂthe winﬁerg’buﬁ -
only rarely. As'the sncwvthroughcut the area compaeted; the
hare trails were seen more often off the runﬁayso In Jamuar&»
single hare trails were seen all over the snow moverg‘and wéll
compacted runways wére rare. However, hares stillkused aefiﬁite
runways when crossing open areas from one stand‘bf dense #egetatioﬁ
to another. | |

As the thaw‘eommahced in April the denﬂity‘af the snow
changed\still further, and once again the hares used rumﬁays
almost exclﬁsively; It was interesting to note thaﬁ traps pia@ed
on snow runways in the winter were found resting on well-used
summer runways after the thaw. Hares probably fbllow certain
summer paths even in the winter months when the smow‘@over
offers numerous avenues of movement.,

The fact that hares alternate in their use aﬁd disuss ka
‘runways depending on the quality of the snow is in agreeménﬁ with
Pruitt (1960 60) who stated, "But wherever the hardness and
density of the sn@w fall belew a critical level, the hare roo
turns to packlng the snow to form regular tralls and runways.”
Further investigations are needed to determine what levels ofk

snow density and hardness cause the hares to use %rails.
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Early Ln the study it was belleved that th@ 1nvestkgator 8
ypacked tralls would @lter the mavemenvs of the hares by prevmdlng
“paths f@r themo Surprislngly ﬁhe hares made thtle use. of hunman
trallsS preferrlng to ¢ross over ra%heg than walk on bnemo The
'longeat disfance any hare m@ved down a packed +rall was 30 feet.
There are at 1east two pogalbWe reasons for thl response to
human trailse Perhaps the density and/hardness of the‘trail wars
n@t to the haxes“ llking, Als@ the lnvestagamost trails wef@
usually 18 to 2& inches belaw fhe surface of the surrounding
snowﬂ. A nare mov1ng at that depfh wou]d be unable %Q view his
sﬁrfoundings and oonsequen@ly would be vulnerable ito sudden
at?dok, Behavioral‘investigations méy sh@w that snowshﬂe hares
‘mova more freely in areas where they can view their immediate
surroundings. The latter seems EQ be t&e-querlogiaal reason
for hares avuiding‘manmmade %mailg? but & final answer‘must walt
for an 1nves+1gat ton of the snow f&:#ors;imﬁluencin& snowshoe
hare movemenbsa

Shelter and *gncealmen

Instead of maklng use Gf he“es or hollow l@gs f@r ridlng
and restings snowsh@e.hayes uﬁg areas ﬁall@@ forms. A rabbitl
form is nothlng but a lowaﬁlaﬁ +na* a h AT e rests in. Forms‘ar@
not constructed by the hares9 no &]Hlig 1s built up an& they,may
be used only onceo. Durlng the summer all hare forms. were found
in the mlddle sf dense elumps of low spruce or willow. Gﬁnerally
the har@a were seen restlng betw&en four or five %mall tx@e
trunks.

Two types of w1nter forms vere recorded. The more widely

used winter type was found under spruse, willew oy alder trees
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‘thatVWere bowed over by the weight of snow. A canopy of snow and
branches was thus formed under which a hare was protected from
_ the elements and predators.

Three snow forms of a type similar to those used by grouse
and ptarmigan were found in December. The snow forms were
depressions in the srnow measuring 10 inches long, four inches
wide and five inches deep. The walls of the forms were glazed
with ice and guard hairs were found imbedded in the ice. No
correlation was nqted'between the occurrence of snow forms and
climatic cond;tions or vegetation.

Hares dug at 1east six holes in the snow during this
study. Each hole was about three to four inches in diameter and
from four te 10 ineches deep. >In every case the moss ground éoyer
wasg exposed, but ne clués were found to explain why the holes
had been dug.

One hare dug burrows in the snow between and under the
trunks of the alder in the area arcand trap A4. The tunnels
underlaid an area of approximately 300 to 500 square feet.

This was the only evidence that enowshoe hafes de any bwurrowing,
and invthis easé tha:digging was in smow, mo% dirt.

Bgseape Behavior

When danger threatened, hares reacted in several ways
depehding upon the age of the hére‘and the season of the year.
It was noted that during the summer months juvenile hares would
immediately "freeze" in their location when the investigator
walked close by. The adult hares, however, would make a few
short hops, remain motionless for a few seconds, hop'lOior 15

more feet and then freeze again. In this way the adults quietly
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glided out of sight without any quick movements to.draw. attention
to them.

During the fall when the mclt was occurring, and in the
winter months when the snowy surroundings provided excellent
cover, hares of all age grcups remained motionless at the élighta
est hint of dangeroA Hares -depended on this "freezing" technigue
so mych that it was possible to walk within five feet of hares
before forcing them to bound”awaymw-Upon.reléasewfrom the |
traps, the hares invariably ran 50 to 75 feet and then froze,
only to move slowly away when the investigator changed position.

The only time of the year when the hares seemed conspicuous

- was during the early breeding season. Relatively more hares

were seen from mid-March to, June than during any other period
of the year. During the breeding season the hares seemg@!ﬁa,be
moving all the time; and their movements made them guite
noticeables

Fcod Preferensce

Information on the food habits of hares was collected by

observing hares eating on the pict; feeding all the types of

vegetation that could be collested te a captive hare; .and by
noting feeding signs in the susw,.

The summer food‘of hares prcbably includes most of the
green vegetation in the area. Wil@ow,_birgh,,asPen and alder
leaves and twigs were the most widely used summer foods.
Undoubtgdlyuwater-is obtained,fromJeating>thé,sudculenb vegeta~
tion since no hares were observed drinking water from the stream

or rain ponds.
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After the first snows the hares ate the dried grasses and
any greens that were left exposed. Wheﬁ the snow covered all of
the grasses and greens the hares begén to eat the bark of willow
and alder trees. They ate the seedlings of all trees down to

the snow level, and ate the needles of black and white spruce.

Blueberry and rose bushes (Rosa acicularis Lindl.,) were browsed
quite heavily. In four instances the hares dug blueberry bushes
out of the snow to nibble on them. Several clumps of rosé bushes
were eaten down to the snow line, thorns and all. During the
winter hares get their water by eating snow and it was a common
sight to see a hére scooplng snow inte its mouth with its teéﬁh
and tongue after being released from a trap.

A captive hare ate all the foods utilized by its wild
counterparts and in general confirmed all field obaérwations of
hare food preference. It was interesting to note thas in spite
of a two-dagy starvation period & captive hare would not eat |

rolled cats -~ a standard hare bailtb,.

Cover Preference

Adams (1959) showed quantitatively that there was a close
association between hares and cover. During this study the
hypothésis was formed ﬁhat if hares hawve a cover prefereunce,
they should be trapped more frequanﬁly in the prefafred vegetative
types. A monthly table was kept of the number of hares captured

and the per cent of the monthly total of capture for each trap

(Table 7.). A chi-square test was worked for each month and

for the total trapping period to test the null hypothesis that

there is no correlation between vegetation and the number of
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hares captured in the vegetation typeo The tests failed to

reject the hypothesis at the O 05 level for each month and for
the total. Thus, it would sSeem that the data gathered dur¢ng
this study failed to show a correlation between vegetatlem types
and the number of hares captured in each type. Since thi§v -
correlatlon could not be proved, it was assumed that durlng this
study snowshoe hares did mnet showva cover prefereneeo

One possible reason why the hares failed tc show a cavéz
preference is the fact that on the study area the various
vegetation communities are interspersed in such a manner ﬁhat
& hare could move in a radius of less than 500 feet aﬁd bevin
several vegetation types without being captured. For example9
a hare gould have a center of activity or a form near %rap D2,
move less than 500 feet Lnrfour dlrmeﬁimns and 1t would be in
four different floral commurities without show1ng a preference
through captures. If the vegetation iypes had covered enough -
area, a cover preferenge might have been detected. |

Adams (1959 152) remarkedq “quual cbservations of pellet
dlstrlbutlon showed early in the study that they oceurred in
greatest concentration wher@ trees and shrubs were thlckasto“
Sincé a cover preference could not be detected with the data
gathéred9 no correlation between hares and density could be
showg;

Pelége | | A | o

Grange (1932b) and Sevéraia (1942) described pelage changeg
for snowéhoe hares in Wisconsin and Maine, respectively. Thej
found that in their areas the antumnal molt began in late

September and was completed by early December. The vernal
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change began early in March and was completed in early Juneo

In Interlor Alaska, durlng 19599 the fall molt began during
the flrst week in August. The adult hares began to molt first,
followed by the Juveniles two weeks later in the monthq Hares
were observed in all stages of the golor change from August 9,
1959, until November 1 when the molt was completed. Tagglng
records 1ndmcated that a complete molt requlred at ieasf 68 dayse

The vernal color change commenced late in March and was
completed by mid-June. |

The dete collected during the autumnal molt were not
complete enough to determine whether there was a differenoe in
the molting sequence betreen the sexes. Hoﬁever, &uring the
vernal molt of April, 1960, capture data 1ndlcated that the
females preoede the males in moltlng, Thmrteen females oaptured
from April 24; 1960, to April 30, :}60 had patches of brown fur
extendiﬁg‘orer ﬁhe head and down the baokg butilé males oaﬁtured
during the same period had brown fur on the head and neck onry
(Table 8.)0 | |

Nelson (1909) stated that the front feef and legg and the
hind feet and lower legs of snowshoe hares in Interior Alaske
‘remaln whlte during the summer. Information on pelage collected
during this study failed to substantiate’the findings of Nelsen
since all adult hares captured during Julj had brown feeto B
A colored slide of an adult hare that had totally brown feet is
on file at the Alaska Cooperetive’Wildlife Research Unit for
reference purposes. Because the adults did not have white on
their feet; it was impossible to use the aging technique of

Adams (1959) that was based on foot color.
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Movements

Hare m@veﬁents séém to be 1nfluénced by tﬁé élimété in at
léast two wayso Durlng the’summer9 trapping succesé was poor on
days after a heavy ralno‘ For exampley durlng the mornlng Of
July 39 l959» three hares were ~apturedo Durlng the afternobﬁ
of the ‘same déy éhf;lnstorm began Whl@h &asted untllﬁthe evenlng
of July 6° Between July 4 an& July 6 the study area was wet and
enly two hares were uaptured during the two dayé;-‘The aky
cleared and by the mornlng of Juxy 79 +he study area was dry and
four hares were captmredo - v | | | |

bol& weather of m50° to 450°F, also restflcted ﬁare‘movéw
meni:;so For example9 hares were bexng céptured at an averagé

I y (,:‘

raté éf two per day du?lng Dguem ver until De@emb@r 16 when the’
‘temparaturé d%oﬁpéa ﬁéjm%o5fo Thls gold SpﬁIR lasteﬂ untll |
December 23 at whlfh tlme the low was 4°Fo From December 16

to December 23 no hares were captwréd‘bu On.De ember 4 three
hares were capturedo On one occasion wh&n the témperature was
=35°F,, the investigator apprcaﬁhe& wwthxn 5 feet of & hare in a
form and could not f@r@e the hare to ilusho .

Begides the dally movements wathln the home rangm> diéﬁersal
‘bmovements were reoorded f@r f@ar theSo If a hare was renaptuwe&
-several tlmes in an area dlstant frum th@ area of flrSt @aptureJ
1t‘was assumed that the hare had made a dlspersal movement |
Three Juvenlle hares made dlspersal movements betwaen traps‘of
L125 feetg 2 075 feet and 2,1 25 fee%) r@speatlve¢yv in 1959o
A Juvenlle female hare tagged oxn August 24 1958) ylelded ana

unusual reoordo After belng re@aptureﬂ tw1@e in 1958‘the animal

was not recaptured agéimo On September 27, 1959, a local sporisman
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shot the tagged hare at Mile 6 on the Livengood Road, a distance

of at ieast 12.5 miles from the study aéea. This is the longest
recorded movement of a snowshoe hare in the literature. Ciriddle
(1938) reported seeing hare trails that were several miles long,
but he never proved that any one hare traveled the entire distaﬁééa

f

| Reproduction and Growth

The breeding season began in mid-March Qith the descént and
enlafgement of the males' testes. By early April all males had
scrotal testes and showed coﬁrting behavior by chasing other
. hares and attempting to mount females,

By using the growth curve for Interior Alaska hares (Fig. 22.),
an approximate date of birth was extrapolated for all leverets.
Correlating the earliest possible litter by the graph method
with the onset of courting, it was shown that the first litters
were probably born during the last week in May. One captive
female gave birth to three young on May 24, 1959, In contrast
 to the Alaskan breeding season, Adamz (1959), Severaid (1942),
and Aldous (1937) found that the hare breeding seéson in Montana,
Maine and Minnesota began in miderbruary with the descént of the
malés' @estésu All males hagd sef@tal testés by March and the
first litters were born during the month of May.

After Juiy 18, ndkmaleé'witﬂ'scrctal testes were captured;
indicating that‘the breeding season had ended. After July 9
all adult female hares wére 1actafing but none appeared pregnant.
Pfobably no litters are conceived’after mid-July and the last
litters are born at that time. Severaid (1942) and Aldous (1937)
recorded hare births until late in August. _Tabie 8 is a list of

the breeding phenology of hares as recbrded»by five authors in
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North Ameriga.

Snowshoe hares have a gestation period of 36 days (Severaid9
1942) and’bréed soon éfter pafturitioh,‘ Since the firsi litter‘
in the Fairbanks area was born in late May, and ﬁhe leveréts are
weaned in 30 days, it‘would:have been pqssible for a female hare
to have had three litters during the 1959 breeding season. No

data were collected on the incidence of pregnancy but the late

Paul Tovey (vive voce) reported that his analysis of over 3C0

ovaries and uteri showed that scme Interior Alaaka_hareﬁ have

three litters per year.

A pregnant hare was trapped May 21, 1959, and kept in

\‘,
(
captivity. On May 24, at 11300 p.m. the hare gave birth to

three leverets. The young hares weighed 48 g., 50 g., and

58 gy respectivelx; for an average birth weight of 52 g.

Adams (1959) recorded an average blirsk weight of 39.6 grams,

- whereas Grange (193%2a) and Severaid reported 77.0 and 67.0 grams

respectively as the average‘weight‘mfwhar@s at birth,

The fqllawing merning the 5Q go.. Leveret had disaprpeared and
thekinveatigator was unable toc determine its fate. Notes were
kept on the behavior and growth of the remaining two hares until
the female accidentally suffocated them two weeks after birﬁhe

Only'one observation differing from those of Grange (1932a)
on juvenile hare characteristics was made. The Alaskan hares
were darker at birth than their mothers and appeared almést black
in certainA1igpﬁ.‘_Grange stated that Wisconsin hares‘wer@ lighter

in color at birth than their parents. Audubon and Bachman (1856)

fide Grange ﬁ1932a) stated that young snowshoe hares were darker

in color than their parents. The fact that the captive Alaska hares
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were darker at birth is probably due tc the fact théﬁdtheifv i %%

mothef was still in vernal color cﬁaﬁge pelagé;€ Later iﬁ the |
- summer, when the adults are dark broﬁﬁ; the'youﬁgvmf the year

are lighter in color than a&uityh&fes;'” -

” Egygnﬁal‘caré”did rot seem well déveldped'in tﬁe céﬁfi?e'
hares 6Esefvedg‘ On three séparate occasions, howévéf, éISééné
was repeated in the field that seemed %o ihdicaﬁe'that>adﬁlt
hares‘dé céfe far the very young'baresa ?pon fémOValbffoh a
trap, a young (200 g.) hare'sdreamed'untii’plaééd in the burlap

sack. When the:screaming began a large adult hare stepped.out

k | of.the brush only 15 feet away and watched the entire tégging
| procedure. When the investigator tried to frighten the adﬁlﬁ
F hare away, 1t would move only a féw“feeto As the‘jﬁVeﬁila was
released and beounded off, ths adult hare likewise‘boundéd a@ayc \

Whether or not *the large hare was the mother of the leveret is
unknown. | M

A growth eurve for Interior Alaskan Sﬂowéhee'haréé was
drawn up‘inﬂtwo:ways» First, the method of'Aaaﬁs (1959)“was
tried. Briefly, this entailed matching the weights of Alasken
hares on the growth curve of S@vérai&i(l9@2j; A hare’s wéight
was located on Severaid's graph irregérdleséiof the p@iﬁt sntfhe
time scale. Later resapture weights were plottéd a@cordihg to‘
the mumber of days since the last éapture and at the correct
weight ordinate, regardless of the points mﬁ'tﬁé durve.‘ If'the

Alaska hares grew faster or slower, it was assumed that the curve

" would be above or below thekﬁﬁr€e of Severaido” A secdnd method

was tried also. In the second method, the weights of the captive

hares were used to fill in the first two weeks of growth on a
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graph. Then the weight of a wild hare which matehed that of the
captive hares at two weeks was placed on the chart in its proper
place. When the hare was recaptured again the later weight was
plotted at the correct time interval from the initial capture.
By plotting the overlapping,weights‘of hares andrtheir,subsequenﬁ
recapture weights, it‘was possible to draw a growth curve which
proved to be identical to the{qne drawn using the method of |
Adams (1959). The érowth curve for Alaskan hares is shown in
Figures 22 and 23. |

The points on the growth curve were then plotted on sémiw
iogarithmic paper to @etermine the components of the curve.
(Fig. 23.). On semi~log paper the curve broke into three
separate parts. Each of thé three parts was treatgd as a
separate curve and a line of best fit was calculated maﬁheméti@ally
by the method of least squares.

The first segment was a typical expoﬁential growth curve from
birth to 10 days. The generaiized formula for a curve bf that
shape is w = aebx, A regression for the points between birth

and 10 days, yielded the formula w = 52e 1.006%

where w = weight
in gms, t = time in days from birth, and e = the base of the
natura’l‘logarithmso

Between 10 days and 35 days the curve also fit the formula
v o= aébx. Using the points between 10_and 35 days a regression
was calculated to determine the line of best fit. The regresaion
yielded the formula w = 115¢ =*00%%,

A major paiht of inflection occurred at 35 days. Afte£ 26
days the rate decreased at a constant rate so the remainder of

the curve was fitted using the graphic method of Brody (1945)
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for the formula w = A~Be ™", Finally, the three lines of best’

fit were united into the growth curve of Figure 22,

The curve shows that the hares in this study grew at a
greater rate than the hares in Adams' study. The“Aiéskaﬁ'hareé
‘grew”at"a similar rate to captive Maine hares until 60 days after
birth at which time the Alaskan hares grew at a greater fateo 
Tt took the juvenile Alaskan hires between 90 and 120 daysdté
attain adult weight. Grange (1932a) showed that it took Wlsconsln
hares at least four to five months te attain adult welghto

Because of the short period of succulent vegetatlon and the
vearly arrival of dense snows9 Alaskan hares have pr@bably evolved
a rapld growth rate to énable the young of the year to live
through the long winter. Adams (1959) states that hares‘borﬁ‘
"early in the summer reach maturw Welght in fall but that hares
born later continue to grow through most of the winter. The data
gathered in Alaska indicated that all the,juvenile hares regar@m
1ess‘of'b§rth date’grow‘ét’theASame rate. Haresbbdrn‘in'the last
litters reached mature welghts in the same amount of time asv
“those hares born in the first litters. All three Juvenlle |
classes grew to adult weight 'in the same:amﬁunt of time;{‘Th@
late born hares did not grow through most of the winter,

M@rtallbz |

Hares are low on the feod pyramld andv@upply protelﬁ to many
predators.  Lynx, fox, coyote, d.ogs9 mlnk9 weasels and black bear
frequented the study area. The most imp@rtant‘ﬁére predator“was
the lynx,and at least 20 hares on ﬁhe'étudy aréa were known to
have been killed by lynxes during the study. Mink killed and

cached at least five hares, and black bears killed two hares in

68

%%
E%




69

1ive traps. The other mammalian predators listed on page 17
are known to eat hares, but kills were not aﬁfhenticatgd for
them.

Goshawks and great horned owls were the most important avian
predators. Goshawks were seen eating,hares on four oeccasions.
Undoubtedly the hawks and owls aﬁe‘harés that were not recorded.
An unsuccessful attempt was made to locate the hawk and owl
roosts to obtain’pelletS‘fpr'food gnalysis,'

During May andiJune‘the,heads and ea?s>ofiall hares captured
were literally covered with ticks.. Several ticks were sent to‘
the Rocky Mountain Lgborato:y where Dr. Glen M. Kchls identifié@

them as Haemaphxsaiis leporis—palustrisa The ticks were abundant

on both adult and juvenile hares until late in August when the
last observation of a tick was made. The role of these ticks
in the mortality of Alaskan hapea is uncertain.
Trap‘mortality was relatively low. Only 21 hares (26
juveniles, 1 adult) of’§48 hares captured died in the traps.
The one adult that died suffered from exXposure when the trap was
accidentally bypassed by the investigator. Qf the 20 dead
Juveniles,; 12 were found in the opisthotonic death position
described by Green, Larson and Bell {1939), and it was presumed
that they died of hypogiycemi@ shock. The.investigator watched
three Juveniles die of symptoms exactly like those of shock disease.
The following are the observations made of a hare that was carried
around‘in a trap by a lynx on August 69 1959:
1002 - Trap Bl lying at a right angle to usual location;
on side and uncovered. Hare inside fine, no
cuts. Retrap 2523-2524,

1004 -~ Picked up trap. Hare began to revelve longi-
tudinally; kicked legs. Lay on side and
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moved legs as if it were running. Lay still
5-10 sec,

1010 - Took out of trap and placed on ground. Eyés,
glazed and covered with mucus.

1020 - Began jerking head.

1030 - "Uttered muffled cries. Still twitching.
Mucus coming out of nose and mouth. Acts
like it is sneezing or coughing on mucus.
Crying again.

1032 - Stopped jerking. Gasping for breath. Three
violent head jerks. Breathing quickly. Head
~held back all this time. Nose.and mquth filling
with dirt. Cannot see’ breathlngo
©1036 - Head jerking, legs movimg9 body convaulsing.
1038 - Hind legs stiffened straight out and a single
convulsive wave moved up body to head. Chin
and muscles of hind feet quivering. '
1039 -  Movement ceased. Dead.

1043 < Rigor mortis sét im. 1% loose scat at anus.

During this'sﬁudy shock diseasé'Waévnoﬁfrecor&ed for adult
hares. Seven male and five female leverets were found'&éad‘of
shock disease indiéatihg‘that the ﬁiée&sé”waé'mmmmdn to béth sexes
of the juvenile class in anngvén'aex“raéiégﬂ-Paul‘TOV@y\(gizg
voce) reported that &ﬁriﬁg‘the syele high both adults and juveniles
died of shock disease so frequertly that handling was enough to
kill a hare.

“Juveniles killed by shock dlsease were in theIZOOwBOO‘go
“weight éléss and had probably just.been weaned. All of tﬁé deaths
due to shock disease occurred in June, July and August; the months.
in which the juveniles were first out on theirfdwna3 Why only
juveniles‘yere"suscebtiblg'ﬁ§ishd@k‘di§e§seiwas”an mnanéWéred

question.
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Aging Technigue

There are no published field methods for determining the age

of hares. 'Since average monthly welghtsy growth curves and other

- calculations depend on the ablllty of the investlgator to dlstlngulsh

é% 4 the juvenile hares from adult ha._res9 an effort was made to observe

| | carefully any characteristics that might help to age hares° Tﬁo

,’agiﬁg techniques were discovered that were useful in sepérating‘
Hjuvenile”ahd adult hares. The penises of the Juvenlle males
‘observed were knob-like when the fur around the genitals was
Btretched. The penises of the adult hares were very pointed and

appeared much larger ‘proportionately than the juvenile ‘penises.,

- i (XA T BTN

% 3 g B
. |gJuvenile / ST g Adult
. / I a

-
b o

Riid , M

=

Fig. 24, Comparigon of penis shapes in juvenils and
adult hareSo ‘

From the information gathered it appeared that the Juvenmme hares

had small penises unt11 the first breeding season at whmch time

the organ enlar@ed and. beuame the pointed adult organ. Further -

work is needed to substantiate th&mw cbservations and to datermine
. when during maturation the penis ehanges shapao o

Recapture data also indicated that the genitals of adult

'female hares differed from the genitals of female leveretsa

When the skin around an adult female 8 genitals was stretched,

the vulva spread easily and appeared thlok and fleshy. The vulvas

of Jjuvenile females had the ﬂharaomermstio ramp shape but were

g@ - not fleshy and often would not spread open.
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SUMMARY

A 160 @Grelstqu‘area‘waS established - two miles north;oftthe
University of Alaska to‘determine the home range:of the snowshoe
ﬁhareg tozagcertainVQhat census methods might be used under sub-
arctic conditigns,and to. gather natural history of the hare:iﬁ
_its,northepp range. The topography, seilsy‘alimateglvegetatioﬁg
and fauna of the area are described. The study was made between
April,719593igni{Ap@ilyul96Q»

Live-trapping:andvtaggiﬁg were used to gather the«bulk of
’theﬂdatafggesaniedﬁ. To determine the level of the population:
sevéral methq@é were éttempted with varying dégrees 6f sumcéséa
The track count methed, pellet wsount method and st rlp census |
were mnot -usable under $ubarnﬁiﬁ eonditicnso  Howeverq the Llnaeln
’Iﬂaexg ovhﬂabex Method and calendar-graph m@thod dlﬂ glve an
indication of the population size.

Home range was calculated using. the b@undary anlu ive
method. It was found that ths home rangﬁ of males aWerag@d 11 8
acres and that of females was 13, 0 ﬁ@w@So‘ There were no signi-
fiaant differenaes between ﬁh@‘ammual and %ha early breeding -
seésbn‘home Eangééo‘ | o |

‘Tfafpgng success tendsd to be h;gher in thé %prlng an&
summer and drupped qulte low durmng +hu wznber‘u The low 1eve1 of
trapplng success durlng the w1nter vas probably due in pdrt to
the cold metal traps and the tendency 0f the hares to remain
relatlvely inactive durlng‘ﬂa'ﬁ wea*he . Recapture‘perkéentdﬁés
‘low during tha summer due to f@vru«nmant; but afterhseptember”the

reca?tﬁre ﬁfcﬁortions rose steadily until 89 paf sent of the
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captured hares were recaptures.

| Snowshoe hares varied inutheir‘qse of runways depanding
on the density and hardness of the snow.. During the early winter
whap the;sﬁow was loose, and again dﬁ:ing the April thaﬁ when’

the snow was. in a state pf,f’lux9 hares used‘paokedrunways°

Throughout the rest of the winter hares used the entire snow

cover for movements.

B The summer andrwinter;ggpms used by hares are described.
Summer forms‘ggually were beﬁween the trunks -of small trees,
whereas winter‘forms were éstablished under trees bowed bj the
sSnow.

Hares reacted to danger in several ways, dqpemding on the
agé of the ygre‘and the season of the year. Dniing the summer
but juvéniles remained immobile. During the winter all age
mlasseé gseemed to depend on immebiiity for protection.

Food preference is described as observed in the field and
from feeding & hare in captivity. Summer food conaiste& of mest
of fhe green vegetation in the area. Winter foods were ﬁhé hark
of willow, biroch, alder and spruce. | |
| Data gathered indicated that the hares did not show u
cover pfeferenaem o

Interiér Alaske hares began their autumnal molt in'egrly
August and were seen in all stages of color change unﬁil
November 1 whén the molt was eomplated; The vernal color change
commenced late in March and was completed by mid-June. Aﬂ-leést

68 days were required for a complete molt.
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Hare movements were influenced by c¢limatic conditions.: @
During a heavy rain or cold weather (=30°F. or below) the hares
remained inaetivearLThree;dispersal“moveﬁents»aré.descfibed;

One hare was shot 12.5 miles away from its tagging site. This
is the longest .recorded movement of a snowshoe hare.

The breeding season extended from mid-March to midéJuljg
Three juveniles weighed an éverage cf 52 g. at birth. A growth
curve was drawn for Alaskan hares and is éempared with twb atﬁer

bare -growth curves. Alaskan hares grew at a‘greater*raté than

Montana hares. : The Alaska hares grew at a similar rate to captive

Maine hares until 60 days after birth at which time the Alaskan

hares grew at a greater rate.
A field method for aging juvenile and adult hares based

on the external characteristics of the:geritals of both sexes

is described.

Predation and shock disease wers twe mersality fasctors

cbserved.  Lynx, hawks and owls were the maii’ predators.
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