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ABSTHACT 

An investigation of -che ncme rEinge, :popu1at:ion size 1.=.nd 

natv.re.1 history of an Interior Alaska snov1shoe hare populati.on 

1-ras conducted from April~ 1959 ~ through April, 1960 Live-trapo 

plng e,rd tagging \vere used to ga-!:,her the bulir of th<:> datao 

The track count method, pell&~ ~cunt method and strip 

census were no~ usable under subarct1c conditions, The Lincoln 

of the population size. estimated. to be 

between a high of 255 hares in 

the boundary inclusive 

ea ~id a home range cf 11.8 acres. Females had a 

~· '•.' 

used the encire snow cover for ~CVGaents. 

the area. Winter food consisted of the bark and twigs of willow, 

as:pen, alder anli spruce" 

Hares studied did not show a cover preference. 

~!'he autuFmal melt began in early 1\.ugus·:; and •I'Taf:i c:mnpleted 

by November 1, The vernal rno1 t b2gan 1 c:,te in ~hrc:h .::md \vt:-1S 

http:populati.on
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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. This probably is the longest recorded movement by a snow,

shoe hare in the literature. 

The bree,ling season extended from mid,"·March to mi.d~July. 
Three juveniles v1eighed an aVfHage of 5.2 g. at birth. A grm.,t;h 

curve was drawn which indicated that Alaska hares grow at a 

greater rate than Montana or Maine hares. 

Predation and shock disease were two mortality factors 

observed.. 

Adult and juvenile hares we·re aged o.n the basis of the 

external characteristics of the gen s. 



Il\f'fBODUCTION 

l.,y 
Cyc:llc fluctua'tions in popula t::~ons have 1:llecom.e on(~ of th<:'! 

most stud.ied aspects of animal population dynamics s e bibl 

t • (].'}t J9r>1' A great deal of effort has been expended1.mes "' .. on, .. "-4-J. 

desc:ribing those species that flu.ctuate with regularity and an 

even greater effort; has been d:Lrec:tect toward d:L3cov-ering the 

cause or causes of cyc:les. 

.A.fter an. pertod in v;rh.i.oh ruany fluctua:ting popula·~· 

tions were described, Elton (1942) reviewed the entire field of 

c;; cles His moxxumental 1-vorl.: pre~:; ipt·tated. several othera 

investigations~ and 1954 the editors of the 

~ro:ri~s of ten authors ir~. the 

fteld of cyclic phenomena i.:n.t;o a ~iYlllposiu.m <On :fluc:tuat, 

Sunspots, ~radator~, 

of ~ random population foroas nd the tary 

system b.aYe all 

has not yet been proved 

of the, above a.re 

ed 01..1 that: the 

cyclic phenomena is not the ac 

phase concerned wit~ the sudden. di6-off. The acoalerat 

animal popula.t;tonso When the cyc:U.c pea.k is reached~ th.e 

The r::ause of 

The present study wa.s ·by the staff tlf Alaska 

Cooperative Wildlife Research 

of the patterns and ca:u.st=:s hare population fl 

http:v;rh.i.oh
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in Alaska. Very little actual field work had. been done on 

fluctuating anim.al populations areas of violent cycles, so a 

continuing program of stud.ies ilras .ini. in 1955. Lack 

(1945~25) pointed out the need for field research when he stated 1 

' 
1The most astonishing point~ to a newcomerw is that despite; the 

enormous· number of papers written on cycles 9 no one~, so far as 

I am aware 9 has yet studied any cyclj_e species in the field. for 

even the term of one full e. Biology has net normally 

advanced far by arrr!-chair method.s e 
11 

The objectives of this study 1iH:lre, as lows~ 

l.) to determine the slz;e of.' the b.om~;;, range of snol-lrshoe hares, 

Interior Alaska.; 

2.) to ascertain what census meth.:;.ds eould be used under sub~ 

arctic conditione; 

extJ:eme llOrthern ra.nge: a 

Field. studies 

orientation in hare ~rapp 

in position. Trapping 9 7 9 9 an.d was 1?.a1 

Februa.r.y 23 ~ 1960" B'iel6. as :.:sis tan }'e·:~.. er Dz:tk:tewicz r<3opened the 

traps April 6~ 1960~ and .he is present;Iy collecting data on the 

breeding season of snm.rshoe ha:;:oEIS o 

http:meth.:;.ds
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Location 

A 160 acre hare study area was established on the east side 

of Ballain~ Road two miles north of the University of Alaska 

campus. 'llhe stu.dy area occupies the northeast quarter of 

section 30 township 1 north~ range 1 west of the Fairbanks 

Meridian and is approximately 64° 50° N. latitude and 147• 50° 

w. longitude. ':rhis particular arr,Ja was selected because it was 

knovm to support a population of hares~ human interference was 

a.t a minimum, and it was readily acceillsil:Jle for daily observations. 

Figure 1 shows the location of the hare study area~ 

Topograph~ 

The hare study area is loca.ted j,.n 'the I'(.llling (~ountry of 

Interior Alaska between thF.: B.rooks and .Alaska Ranges. Uplands 

rise ju.st north. of the 1fa,:r::te:na H:bn;r and separate the drainages 

of the Yukon and. ~~anana Hivers vri.i;}l a se:r'ies of hills know:r.. as 

the Yukon-Tanana u.plands o These h.tlls ris.(~ b~,t~reen 2, 000 and. 

4,000 feet above sea level and overlook the broad expanses of 1;he 

Jcw0 river clrainages with their moist JT;l~.skegs and numerous 

tributarieso 

The ha.re study a.:r.'ea is on a south,·:fa.cing slope of' one of 

the hills in the Tanana. Hiver Drainage: o The study area rises an 

average of two degrees from its lowrer border which is 550 feet 

above sea level t<> the upper boundary whi.ch :ts 700 feet above 

sea leveL Figure 2 shows th.e elevations of the hare stud.y area" 



Fig. l. Location of the Interior A1laska study area. . The 
small map shows .the area cov;ered by the .large map. 
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PEfwe (1958) ma.d.e a detailed ::d:;u.d.y of the geology and soils 

he found that @litly two soil types ocr;;u:r,rEHi on the stud.y area 

The sei.J. from the creek UJ'' t;o th€! 600 foot contour :JUs 

undifferentiated silt. This is e~lian silt deposited from the 

higher hills a11~d. uon·taius so:ou;, o:rga.nic matter and less than 10 

per cent clay. Yndiffere:rlt:i.a.ted s:i.l t; :ts found to a depth Gd:' 15 

feet where it grades :into a laye:r· 

is soil which has been re-worked s i;imes and contains mur;:lt 

extends from 169 to 1 

The soll above the 600 foot oontou.r is Fairba.nks loess" 

This also i.s an e1olia.n s 

less than 10 pe;::o cerlt clay. 1s c:o.mposed. ma.inly ef ang·ular 

grains of q1.1.a:rtz 9 fe.ld.spai" ar.1.d. :u:rica.. ~ Th..:e 

depth of 55 feet and then grades into a subetrata of schist. 
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There is no permafrost below this soil typeo 

Interior Alaska is a region of climatic extremeso The 

highest temperature on record in Fair·banks is 99°]1 
• and the 

minimum recorded is -66°Fe During the study the highest 

temperature recorded on the hare study area was 86°F. and the 

minimum temperature was -lt7°F. vleather Bureau records show 

that the mean arm.u.al temperature of b,airbanks is 26ol 0 l!,o, and. 

an average of 233 d.ays per year have temperatures below 32°F • 

.July iB the only month i.u which no freezing t;emperatures have 

been recorded, but the temperature d:irl dr"op to 31~o.F~ on 

i~ 
I• 

July 1.8, 

'11he 

19590 

mean annual prec;ipitation J.s 11 o 7 inches. Sixty-three 

Snowfall avE;ra.ges 66.6 i.n.ches a yea.I",.. 

Table l shows the pertinent; temperl:i.ture and precipitation 

read.ings for the mc;.aths in which t;be study wa,s act.t~re; ss recorded 

by the U. S~ lt/;.:.a.t;her Bttrea.u (1.959) o 'Phe Fairbanks weather is 

recorded a.t the Fa..irhanks. Irr~erna ttonal Airport 1r1hich is located 

four and one-half mil~s southwest of tht~ hare s·tudy area at an 

al ti·tude of 1+36 f'ee·t:; above sea lev·eL 

V_£geta tion 

!~ 
Floral commu.ni.ties were determined by analyzing aer.i.al ,.I 

photographs and by establishing sampLing plotso The plots were 

I~ 	 used to sample the density, frequency and. basal area of the 

trees and shrubs. Trees having a diameter of f.ou1· inches or 

larger, two :feet above ·f:;he ground., 11rere sampled. with ten by ten. 

http:aer.i.al
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!IIII'Ji 
meter plots. Smaller trees and shrubs were sampled with four by 

~ 
four meter plotso Four sample plots of each size were subjectively 

~ 

located in each of the six major vegetation communities. One 

four by four meter plot was set up in the northeast corner of 

each of the larger sampling plots. Herbaceous plants were not 
lllllllb 

quantitatively sampled, but general observations were recorded 

to determine the relative distributi.on of ce·rtain species. 

The data gathered on the larger plo+;s has been converted into 

the same units as the small plot data for the sake of clarity 

and comparison. Therefore~ density f:tgures given are expressed 

·af'l the number of trees per 16 square meterso 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 dE~nsi t:l.e13 9 frequencies an(i basal 

areas of the species found :L:n f'oe •"l :x maj;)r· vegetation commun.i ties. 

The nomenclature of Hult~n (:L9"+1,"1950) is used in the 

;following. descriptions of' v'egeta 
IIW' 

' . On the well-d.rained si1;es "bi:r'(;:lj.~.·w:i.llow communities typiGal 
: 

of Interior Alaska are found. Only one' species of birch,~ 

Betula J2.!pyri.fera. Marsh~ vms :fcur~d,, but several species of 

Ands~ ~ .§.• bebbiana Sargent~ .§ o s.J.~.~"!: L., .[• .'QR,lchra Cham. v 

.§.. richardsonii Hook.~ and·s. scouleriana. 9 occurred on the area. 

Most of the trees are less than four· inches d. b. h. and few are 

over 20 feet in helght. The birch hav·e 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 found in the birch-willow communi ties but they had. 

http:distributi.on


13 

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

Fig. 5. White spruce community in the vicinity of trap A2o 
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Fig. 6. Alder- willow community surroundi~g trap Al. 

Fig. 7. Dense willow community bordering Pearl Creek, 



q lfT~f 1·~· Ttl ··u rTf· · · · · ~·· '! · · "tPIIUIIIIPfiT' ·· r n nnr nlr'liililll]if Mli!lil'lhit · •Jipi'tiif'lt' 'l!llire:taT!ii Wf&iroi'll·i·;·ltiliior;ljiWof'l< ·~···~ ,,. , . ._. n:•Hvnn ~· ,,.,, '''"'-•-""'"" 
~....,.... 
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a density of only four shrubs per 16· square meters and covered 

6.4 sql:lare i,ncl/les in basal area. T,he. ground cover~. whiich is the 

vegetati,o~ l~ss than one foot high., ~onsis,ts. of'.\decayi'hg leaves 
''·,, ~.· ··:~:~,;~. ~' ·.. '' 

and a grq.w~:~/"i•of horsetails (Egui§tcetunt.:anen:s·e'.{t~~·)· The horse-. 
"'-" ', ·" ·! , ··/ ,,f >~· · · ·r · · ·~"· :·· · • '··, .; ·. ' ,._, ' . 

I t ai1s ~~~; i'a. density of abol:l t' 25 iian~~· ·:pei. sqti~~~·~;f:bot ;, (Fig.. 4 .. ) .. 

I 
tall ~fit~~,;;;~:t;h~~q;~A~!~~~1~:::~~i~ ::.J 

I commu,ni·t:i~~~;. Spruce }~f~:l;~~:~ ,4;~:am~~:~:e:r/o:t'.~·fo:ti:r t~ches ~¥d. larger 

have a·'d!~sity· .of .three;··~~~t~£:·~a~·{ai··~r.e.•a.·. ot:.4... ·~.J~."~·~.Ef~::··;$'maller
",:.~·. . . ' ~)·'i"/·. ;, ' ', <. . ' ~ ' ' 

I whi te,,):~·~~~e have a de~sit~,;·~i fiv.e and a b;~al ~~~~:l~t 27 o 9.. 

Willow shrubs are rare i.n the spruce communities and have a

I density of one shrub per 16 square meters and a basal·. area of 

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

layer of mosses (S;f2hagnum spp.) and scattered lowbush cranberry 

(Vacci.nium y__i.B:s-idaea L~) (Fig. :5.). 

Alde:r-:wi.ilow communities bordex·· the birch- wi.llow and white 

I 
I spruce communities. Tlle alder a.rf) Sf.';ven to 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 3493 square inches. Small 

I white spruce a.nd birch are found scattered through()ut. 50 per 

cent and 25 per cent, respective1y 9 o:f the community;<> Both 

I trees have a density of one tree per 16 square m~cti·'~r~·~' Mosses 
:· / .~;" '', 

I 
 are tn~':'Jbitilnant ground.. cov:er a.'tl·~thls comm~lil.ity (Fig·~ 6.).

'. •·• ·. ...• '' .',1 ' ' ' ·, 'J '•' __ ,, ', 

I. 
:Sqrder;i.hg fearl Creek is a c6innninity of' .~d.e:ns:e*.~i;t:i:ow o • 

'", ' .,,l_·. I':-~ ',;; 

area of 56.6 square inche~., Blac,k 'ospru.c'e ~66cui-; i:rlrt~~t'.communi ty

I 
 . , ', ~" , . " . ·, -·., \,;,iiV' .,.:· ,'··"~<· '\!.•._.:.: ··:~r: 


I 
with a density of 2. The,grdund cover chiracteti''s'tictof this 

community consists of mosses~ blueberri.es (Vacci:rli.um ul:i.ginosum r,.) ~ 

I 


http:Vacci:rli.um
http:blueberri.es
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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. 

1 
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I 
I 

bearberries L-Arctostaphylos m-~_(L.) S·prengJ, Labrador 

tea. .f)edum pa]:];~tre J... ssp. g:roenlandieum ( Oeder) H~lt oJ and 

a few grasses and. Sf)d.ges (Fig. 7.). 

Surrounding. trap B3 is. a community of low (3~6 feet) 

I bl.ack spruce L-~ ma.r~ (Mill.) JJ.S.P.J. The spruce have 

a density of 92 trees per 16 square meters .and a basal area of

I I 

I 
62 o 1. square inches.· Interspersed among the spruce are 13 

willow per 16 square meters. Mosses are the only ground cover 

in this commu11~'t ty. 

I Almost one-half of th.e study area is a muskeg .community of 

black spruce, vd.llow and alde.r.. Spruce with diameters of four 

I 
I inehes and. la.rger ha,re a d.ensi.t:y of nine and .a basal area of 

l+·89o6. Th.e smaller sprttce, ·wi.llew and alder have densitde.s of. 

21., 39 and ;~ trees per 16 squa:re meters respeotj.vely. The g.round 

I c:o·v~!lr. is a.J,.mor~t ev:~:i.:r·s:3.y c:cm:po~::~eii c.f mosses and. the berri~:;s 

' .. 4-. .:; 11!.' 0 )pre,n.ou.s.:.y Itr::·n ,:::~ ClX!.S~A. \ ':l.g. ~~. · • 

I On. the. Wl'iHJt. 'borae1r of ·tb.f~ study area. is a 10 acre eil~ge 

I 

,. 


:field of g:r.assel! (.:l~:Q.T:1!.~· ill:.~J:!'!.i:! Leyaa) L-Air~l..,rCJn .~·P.§E:!. 


(!u) 'BeaxJ.•r.:l, ["££::.19.m£~t:r~Cl.!.!L~..~~d.ensis (11iohx) Be~lu,r.J 


I a,nd. (![Q.££l!':Y!! .J.::?J2.~~1 I~.). Figui'e 9 is a. view of the sil.a.ge 


:f'i.eld,


I 

Mammals 

I 
I Fifteen species of xnammals were ob.served at vari.ous times 

throughott t the invea tig·1.:rlio.n. Tl'le following: is a list... ~.t' the 
t:,':,:,,, 

mammals ..on 1;he hare s·t~udy a:rea that were potentially importan·t 
~'h',l"' 

I 
 in the eoology Grf snowshoe hares as :f'ood o~.mpeti to;r.'s or predators. 


n~OSt) I~.~ ~~. Peterson). A QOW a.nd her two oalvee 


I were seen th.:r.ee ti.m.es in. the w:Ulow along the ereek. 


I 

http:th.:r.ee
http:sil.a.ge
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Grai 	wolf'.{Cari:'is ·lupif! Miller)~ A. pack of five wolves was I 

sis-hted in· the (}olds~;;~~ ~~l;:l:e;r~ less than ·ane mile north of 

the s~u.dy area.o I 
C.byote ( Cani$ latraris Say). Ludwig J. Rowinski reported 

seeing.~Qoyete cr<;>ssirig Ballai:o.e Lake, one mile s.outh of the I 
,_,,·. 

hare 	.study al:'ea. I 
Red fox C':Vulpes fu.l~ (Des;m.a:r.est).J'. Alan C9p:rtri.ght 

.o:bserved a fox on· the hare si;uct..v a.r~~a. Fox tracks a11d droppings I 
were 	seen. on five 9ii.her occa.s:ions. 

D()gs (Canis fa.miliarj.j! L.). At .l.iJa.st f'our different dogs I 
were 	kz:1.own to frequent the s·tudy ~U~f.;a. I 

Lynx 	 (.iJ.lnJE :ca.ria.de~.~! Ke:r:r). ~I'wo lynx were live-·t:rapped. 

O:n.e wa.s tagg·ed alil.d released No\rer.n.ber 28, 1958; t;he other· was I 
9()llected for the; t:r:n.iver·sitr C)f Al.a.~~ka. Museum on April 29~ 1959· 
~ .. ~ ~ . 

I 
on the hare stud:;• a:rea.. I

Mink {Mu.ste1a. ~:.!9!: )5::.1%·~·,Hi1~:.r'), A. :cn.F.t.lE-1 rR~~.r,.k.'''Was 1i"ve..·tra.pl>ed 

at sta.tic:m ;llll .on S~:P~·em'l:/er .'2:~;s 19~;,91, t..~~gg~~d and. released in 1;he I 
I 

shoe 	hare in. live-trap A4·. 

IShCl)rtta11 w<1:.1asel ·;_..-:M.M.s.te1!J. <'li.I''iiil:.:!.f!Jilla (1\l!t:~:r:I":I.~. a..m\J. Two weasels
.,.----·' n'""''"'"'~·-,..,~~-··""~ / 

were seen during the ..study~ and tra.c.:ks were quite common. Ij ,,' . ' 

Least weasel L!iustel..a: .!'i!O!~ (:ea.ngs)_7. Only four sets of 

traaks w're seen of this apeo~.t~a. I 
:;1··,• 

A aow wi.th 
')i 

two cubs was seen twiee on ·the hare s tu.dy a;,:~·l!lla.. Or~ May- ;o, 1959, I 
one of the cube was live··i;r:·a.pp€i,d. :h:. lit. lyr~x tl:'a.p and rf.tlea.sed I 


I 


http:ca.ria.de
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II 
 unharmed. The sow ripped open trap A3 to secure the hare 


I 
 inside. 


'I The hare study area was not visited by humans until three
I~ 
hunters were seen at the beginning of the hunting season. After 

-1 
I the hare study area was posted as a research area the local 

sportsmen were very cooperative and hunted elsewhere. Cross

I 
country skiers traversed the hare study area frequently, but 

the effect of their activities on the progress of the hare 

study is unknown. 

I 
Birds 

I There were many different species of birds frequenting 

the hare study area but only those related to the hare study as 

I 
I potential predators are listed. The nomenclature follows that 

of the American Ornithologists Union Checklist (1957). 

Goshawk ["Accii2iter gentilus (t.)J. An adult and one 

I juvenile were permanent residents of the hare plot and were seen 

eating rabbits four times. 

I 
I Rough-legged hawk L~Buteo lagopus (Pontoppioan)_7. This 


species was seen several times over the area in April and May 


during their northward migration, 

I Grea.t horned owl [)ubo virginianus (Gmelin)J. This 

species is a permanent resident in the College area. They are 

I 
I seen and heard regularly by residents of the small community 

just north of the area. 

Great gray owl (Strix nebulosa Forster). Dr. William 0. 

I Pruitt, Jr. observed one approximately three miles southwest of 

the study plot. 

I 

I 
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Red.. tailed hawks L~Bu teo 1iamdicensis (Gmei'i.n)J, S~ainson~ s I 

hawks (Buteo swainsoni Bonaparte) 9 hawk owls L,surnia ululct (L.,)J, 

and short-eared owls {)sio flammeus (Porii~pp":ld~n)J have been I 

observed' in the c~i(iege area ana. ccnJ.id be co~side;ed potential I

hare predators. 

I 

.' .~. I 


I 

I 

I 

I 

I 

I 

I 

I


,' 

;''.' 

.. I: 

I 

.-\"' 

I 

I 

I 

I 
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I METHODS. 
. 

.. ,.. ,, ' ,_,• .,., 

I inform.l!Lt;i.o~,,. on~:.~oili~,·. T~ng~, 'po)U::ia:tibn s:tze ·and. natl;J.rftl history Q 

<';.• '' '·,; ·., '"' '-"· ,, ' ·, '' .' •' .,...~_..,l ' • ,· • •• • ' • 

'Bhis t·ecb:!ii'~~e w:ik·eh~i~~n:J:lecii.us~ it peri!J.itted th~r'"i;~'tnering of 

.I infornta~;{o~ .:~~;(~:J.l;t~~ee•"·()~'j~g"~ives· si~ul ta.neously •. ; 
"' ..,.· ',. ' " •:, •" ·' .. ' ' _.' ·.· 

·,' ,,·.· ,·,·l . •' 

I 
I the 160 ac~e se'cti6n of .la.lil:~:~~ ·~ di*uj_:'iines w~re 500 f~et apart 

and those ru.:t1n:lng Hi. E;Ln ea~t .. :West d,ireot:i.'on w·ere. lettered from 

A to E,; the north-sotttb. .lines were ll.umbered from 1 .to 5.. Each 

I station was. labeled. aceordillg to..the grid lines that intersected 

it (!!•.S:O A}, C2, etc.) .. All trapping locations were accessible

I by a blazed, lightly cleared trail. 

I Collapsible t double-door Nati.OJl/::J.l Live 'rraps, mea.zuring 

9 X 9 X ;52 inches wer~ COVered Wl ti:- tw<':l burlap bags and placed 

I in the most. likely looking hare habi ta1"' wi th:tn a 50 foot radius 

of the grid intersection. All traps ~·ere placed in well-used 
' 

I 
I runways and covel,'ed wj~th .moss. (Figs- 10 a.nd u ...).. :F11nnels vrere 

constru,cted. ~f log's, st:f.,cks, and mos~:. to guide l~a.res 'toward the 
, I '• •o ' 

traps and to prevel);t the~ .';from avol.dirJ.g. the traps or ..hppping over 

I them.. 
I • ' ' ' 

: ,·;,·io ''. ·. · > 

.Willow ,l,eave.s an& .,twigs •were ueyed· f<;Jr bait ''a.uring the summer 
>' --: .. · ,·I even though it was di~:~·~:V';~::b:~~ th~t; .unba.i"tced. tl;'aps were. as 

I 
~ .. 

successful in. capturi:ng ~~r~~.as were:~~~ted traps~ The willow 

leaves als.o provided food for. trapped a:nima.ls. It ¥aEi•necessary 

I 

", ,-·> ' 


to substi tutie alfalfa. ,hay for Salix during th$ fall and ·wi.nter .. 

Hay was chosen as bait rather than applest oatmeal, lettuce, etc"' 

because the hay did not attract rodents capable of deba.i t.ing 

http:a:nima.ls
http:w:ik�eh~i~~n:J:lecii.us
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Fig. 10. Trap D5. Notice the twig funnel and the moss 
· covering the trap. 

Fig. 11. Hare view of trap C3o The only clear trail is 
through the. trap. 
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and springing traps.

I All traps• <iti¢~'p·# ot· which was in the mi<idle of a silage 
{~.~\}/.; i ;,__· ... ::.:':\ ,, .,·~:_;···' :. ~ ,. 

I
'· 

' 

:I 

.I 

.1·:· 

·I··: 


;.. I'I 


I 

I 


'I 


I ' 
' ' . 

I 
..,. 


field and wa.s· n~ver frEit,qa;entecl 'by hares, were in daily operation. 
~- ' . ' )•" •". :; 

The traps weie:'A~heeked a~ .earl.:y :tn the merlili~· as possible, 

aslil.ally l:letw-~~n 'fHQO a.m. a.:ad. 10:00. a.mo Several trips were 

made te. the .a.rEHi• 'o/~:th~ eve'l!l{i~~~~\'t~~;~,e 1~ :1,"1( ..r~:a'necessary to 
:~~-~)>. ::,.,·~ ·~···,\ ;·; ' ...~<~·,-,:· ;~\:;·.<i'·*~~:::<.~-.;~~::.~ ..· .:<} ~1·:·~~~~\~~: ..~:,.:.· < ~ ~~;·' ,· 

check the traps a..tt niihr"IU 'b~:t~.t"O ;·a.~e~:~\we,re. eli).-aght in the 
'\ c.~it, :··' ,·,f:~ •(; ''7'' ·;\\' .....· ' .•. 

evening ao a. ;nightlY' ~:}l,'e~;.~lf:&f,·C:fiie.~mea::rJl~necessar;ro When it was 
•. , :.... ·, ,, .···· .'':,''~' "' .. ;f',"';'il:; ·i., ~ .· .·· ..• ',· ..,. 

necessary to EJuspend' .tra~~'~ng; ·!~;t~): d~er·s ·we.re;,.:wedged open to 
···· . . .':•,';;'';,·~ , "';J:i;1'3.'•' '·:········· ".'~'<iP.(~ ' 

permit hare~ ~o frecrU:el'l·t>·t~e.:,ti;.:~~·;'.w:t~1i)i!c>ut b~~llg oaptured. 

Captur~~t,~~~~~~~~~~~*;'~•. fr~'tz4~~···~t quiokly thnst
ing a:n arm ±rt the. ·:t:t!~p::qcisJ~i-l'·;vJigr~~n)ing',;~he ha.re 0 s hind feet 

• '\ ' )'':,:'-:'),.,\~'~ } ·.· .· ·. . 't: .. ' ' . 
(Fig o 12.) • '.flits p;reeeiiuPe. :ij~d t~ ~~;·::;P~e~formed quiekly beca.'W.se 

0 
Yc • c ',~'. >, ' ' ,,, ' ~> M' < • ' ' 

'•· , ;,~· S'> . ,.-,_. t". , - : ~ 

the hares be'(fame 'belli'ge;eh~·''ilJ. ·i§b:~ '''fi~tps and were capable of 

inflicting ·~u:l.;s a.lll\.>3. srmra:ta::he!l.. Af'ttrJI' removal from the trap th.e 
l'; ,. 

ha.re was pla•i:led i:n. a burlap' b!lag a.nt~. weighed to the nearest oun.ee 

with a. 4 pound ea.paeity C:l3.atillen, srpring scale (Figo 14.). 

The barlap bag was weig'h,.~(l: 2~tt:er ea.eh. capture so the a.etual hare 
,.,_. : ..1: ·. . . ,· -"::\ / ,~·.': ~~~ ·>··y:{ ': i: 

weight cou.ld be <iet·e:t.>ii.lnec~~·,;,.,,, A'. .. Ja.tif.l~a.l lla~i,~d Tag style 1005·· ·· ~ ·-~>r:<~~·:A,:>::< ,. ·~ · ··:- ... 

:Printed or1. one side of. /t,he tags W'eJre the letters FWS· (Fish a:rnd 

Wildlife Service) whi~~;~;~esig:aated thE/ ,,t'agging age:acy.. Ea.eh tag 
:, ,. ,• ". i:l' ~ :.· / - ~~-· ·•• ~·- ' ,·, ' 

'- ·~:>. :·;·', 
'. f .·: \r.. , ,,.·· 

shows the tagging a:Q;d.''~e"~~~:;r,ing tools u.sed tbir.i~ the studyo 
:~: 0~-.---::~:::· : ·;.· :~:· ·!;~:j:·~~~?r~:>~:<' :-_· . ., · "· 

noss of tlg~'. w~,s: .·at ·;~~ mini•u. as' ~vi.ii'elt~ed. "by the fact that
( .·,: -\'._,': \,> \'f. - ,, \ .'-. ·; . ,.;: ;r ... ··: 

cmly two retralppe<l ail::t~:~;~:l;,~;i,ha.C!l> lo~.t o:ae of their original tags o 

O:ae llare wa.s e~~~J.;.~J~';=~~:l£.'~a·tr;J :~uul ·~oth' tags were intact 
t,~:-;~>;.•I 

http:beca.'W.se
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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. 

Fig. 13. Tagging and measuring equipment used in the Alaska 
hare study. 
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Fig. 14. Weighing a hare on a spring scale . 

Fig. 15. Tagging a snowshoe hare. 



26 

Fig. 16. Measuring the ea~ ot a hare. 

Fig! 1?. 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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' 

a~d secureo In B@ ease was there any indication that the 

tags 	eau~e!!l t¥ee*·i·e~. 

At>t~~~ tiag:~ilag~ ·st.~~~~di.m~a,lil~r~~.ents' of t~e;. ear :(rom the 
< • >" • : ·' '. '. • ~I • ' I • ' .)'. • '•,": .' ' ., ,.- ',, ; • •: • ,. :.·. '• '. • 'o,• '- - • 

notehp·:··~~~;r from ~he ··~a~·e and righi· ·hind· to~i/ l·~~tl-i ~E;)re taken 
• • ' •' .' • •' .IJ. ', • • • • • ; • • •' ' ' ~ < • I :, ' 

,:~:~-;>·~;·~:::-- . . ·<: •, "·. '." .. ·' ; ·:- -·_;:,:·- ... ,:_· ' . ·... ,,;~' ., ·:. -:: ..·,. ·..-__,_: ):; 
to th:S.'nearest.·Jilillij'a:eter·wita· a i·:tre.e'l tape ... ' .The. r,.))l':!'i t was 

i·: ,·, ' ··~;:~:; L ,., ~ ' ~' : ' ' ' '' . . i .;: . : i ' . ·~.' • ' : .'> l .:':••. V:... · 
sexed· aiitl.'.~}:)$..ervatiol!l.13 w~~e.·•m,aiile· of eetop.~r,a.s~tel3~:·;:i:l111Jiormali ties,. ~. 

• • -/. '.:,:·.;· • • • '.. • .;; ' .. ' ' • ,. ' ' •1" • • • ··:_":,:--.,:} r··~;c,-;,; .. i 
... ': '""''·•. :· '·.:··.·· .• ', . ·. ),; . . . .. .·. . '· . ' ... , :'' ,·. : •' . :· .

repro(l~p~ive 'eonditiori«1..:.,'*~d b~hav:ior after i-~lea:a;e.·~~.~:\:F~gures 16, 
, .. ···,·:li;.~.!i- .,._ ·\ 	 ' ,. 1 .;·t::~··:~.~ 

17 and> :J,;a,;:··~aow the p:roc~(bJ;~e ·use>d in meuuri:ng and;·a:exing the 
" '. • ••• :.; -~~ ; ·' • 	 -.-;:~ ;<'>< !,_ 'c -(~;~, 

hares.., 
:)· 

Census Methods 

The second objective of this study was to test various hare 

census methods to determine which techniques were usable in 

Alaska.. Beea.us.e thi.s phase of the investigation wa,s secondary!> 

only fi"ife methods were attem:pt~d wi.th vary'ing degrees of su.cces!8\, 
·' 

Track Cbuxit 


Since s:n~w covers .t.h.e. ~~gi9n. for almost eight months~ :it 


was logical :that. the fi;JilE(tc o'&nsus ~nd~X. t.o. tr1 w:,a.s the track 

count metho;d,, :w~ile t~~ itta:Ps were beiilg,;:cbecked~. all snowshoe 

hare trails: we;re oountelil' ~lld .list~d on a; cna.,;r:~~ · !1; soon beca.m.e 
., ' 

appa.rent tllal;'~be;·1'~$.ck·>o;o1lnt :.would zi~t :Work ~e~i without more 
·' ..., . ,, ' 

hare trails., ·rs',;;~ :,o.b:serv~d O!l the: 'p;t:trt,. !r(a: d.a;r.tli after a snow9: 

barring cola~:i~~ther t'he '1a,t~es w~t$ .so :$~.ti:lte'. ~b.~t the trails . ' .. . . . ' .. ,II . . . ' . . . ·-:•'; . ' ,.; ' i,/" ,. ' ··. . . . 

the~ 

.;.> .!:>~~.)";, .;, 

count index ·mig.~t .be U~f:N-1, :~'t a.a 'th~rpo.puiaticin grows thi~ 
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Pellet Count 

MacLulich (1937) .deseribed how pellet eounts may give an 

index of hare population size. This technique was tried after 

the last litter of 1959 had beeeme active. Twenty circular one

ten-thousandth (1/10,000) acre sampli?J.g .units were placed along•' 

I 

the trails on the plot. Each.eampli:ng unit had a stick in the 

center with a string 1.2 feet ;in .length .attached to facilitate 

. describing the o.ne-ten-thousa.ndth of an acre when sampling• 

None of the sample plots had pellets deposited on them during the 

winter. Upon investigation it was .noted that the only place that 

hare pellets were found was under logs and. in.old forms. The 

hares did not seem to rand0I!lly dep.osi t their d.roppinge, as other 

investigatorsha.d stated (Adams, 1959). Frequent snowfalls also 

hindered the cQllecting o:£. pellets during, the study and possibly 

some of the droppings were buried. 

Strip Census 

Webb's (1941) modification of the King strip census was 

carried out daily, from October, 1959, to January, 1960, using 

th.e tra.ils through the plot· as sa:mpling strips. As noted by 

Seton (1953) and Adams (1959), snowshoe hares tend to "freezen 

rather than flush when ap~roacked and because of their protective 

• 

I coloration they are .almost undetectable. It was this freezi:ng 

tendency that rend.ered Webb's method unfeasible. The greatest 

number of hares seen in any one day was three, and that was 

after a week of no hare sightings in the.summer, when the 

populaticm was at its hig)l.est level. !his method requires 
·:l\~ 

fu.rther study to determine its us,efulness in Alaska.• 

'I 
I 

I. 

'I 
II 
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. Calendar Graph . 
. -~ IAd~s · (1959 )" correlat~Q; hi's tr&.p..:·ret:&ap ·and pellet count 

,· , ' I ', .. · • : ,• ' 

census '$s'l(i!Jlat:~s ·with ·a-'cha:rrt:which he· describe'd as a calendar 
' ' ~ 	 '. , , I I , , 1 ,! ' ' I 

graph~ bp; thi~ grap~: he plotted_ ~~1 af tli:e. hares -captured a:nd 
, , • .. , 1 • ,I ' 


1 


I 
the popula;,t~on:by tq~alf~· ~ll th~--t!lares ·pre·sent o:m. a certain ...\ ' .·· 

f :~ 	

IlHs ·\lse c;:t' a~ i~la~J,~ as· a study area~ coupled ;with a very 
. •! '··. 	 . 

high ·reciapt~re ~er~~¥tta.ge~· ~ade tlie calendar-graph method quite 

' -worlcable under. the e-i:rcU.mstal'i:-ees • Unlike the> work o.f Adams~ 

howe"feir~- ·this .stu'dy }f'8.8' carried '-G\tt in an area where immigra:t:f1on 
' ' I

and emigva.tion· cottld. ·have Geelil!!reQ; . .- ;A-ftel"' plotting a calendar~ 
. . 	 I , ,. 

I 
that :·errGr.e nf.ere ,. i:ntrodtl.oed1 lily :mo1te-ments :i m:ortat:t ty -..and. 'births . ' '' 

popu·la.tion~ · 

I ·· ·.·. Tra:p2Retra:e .· ·. · ' 
. . ,· . ... ' 

.·,-. ;-~~~:~~::.:a~d\.l'~t¥ap·· daita\l~nd themselves·· to analysis by the 
.' ' ' ', , \.,, '. I .·.,: :·,.,. i, '<'" •' ,' •·' I.~: . • : 

Lincqln .'·Ind~JC :, (~i.n~o.l~:~~· <i~:;:G~),_:and ·the .Schnabel Method (Selbtl!llabel, 
l.' ' '' .. ' ' '. 

1938)<>. 'Taese·· Jll~t~9d,s.$~·e·.'sabject··to bias- from mai1.y sourt:H:Hs as I 
Soatter~oo<J;;'(i95~) ~~s/p9~~ted· ou:lr~· but they were the bes·~ 

mea:t'!Ls a~a.il~ble' ~o d~te·~-i~~ the p'opala.t;!..on level on the hare I 
·. ·.: '~. . ' ·•. :., ;,/' ;:',':. :-:\.. ' ':. : . . . .. _· '' 	 . 

stv,qy 	·a:rea:~:; .. :(!loth ·»i~t:~oti~·. en:~a:i,l •.ila.,gi~ Jndi.viduals duri:mg a. 
1i ;., ,•. . ,.:,;., 1 'I \ (.'}, '. , :·(" ·' i , . ,, •1 ,1 '• • • I 

pre-oensus. periotl:·~~-1\1, t~~n ca1t~ri~· them?. both tagged aria '!lD.= 


tagged~ ·duri~ a:.'?·en_sus.·pe:ri:0d.- .IJ!.be. ltinC)oln Index gives SJ,n I 

\ 	 '(~1 

estimate of. :the, p_opu,lat:f.on size du:r~ag t)).e census peried cnly 

whereas the Schnabel'. Me~hod gives '.:both. daily and total p~l(pula.tiO:l?l I 
,.,

'•.
' ,, j 

esti~ates. 
1 I 

I 

http:p_opu,lat:f.on
http:0d.-.IJ!.be
http:er~~�tta.ge
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Observation 

To compile natural history of hares in Alaska observations 

of snowshoe hares and their activities were kept in a daily 

d.~ary througbou. t. the field studies • fbis information was 

supplemented with observations of hares kept in capt_ivlty .. 

•• An attempt was made t.o mark hares with· colored plastic 

strips to aid in observations. i'b.ree hares were marked by 

' crimpir~ 1 inch by 0.5 inch plastic strips to their ears withI 
' the ear tags. One hare was captured two months later with both 
~~ I plastic tags missing and the metal tags intact. Asecond col<Dr

marked hare was trapped one year later and. ):lad both metal tags 

but no plastic tags. !he plastic used was apparently too 

·1',,.t.li' brittle for color-marking purposes .. Vinyl 0.010 in. thick was used. 

To aid i:a observing the hares seen after the fall molt, 
'I 12 hares were sprayed with orange "Day Glo 11 pa:i:.nt. Because of 

the wetness of the snow, how:ev·er• the _paint remained vivid for 

three or four days and then faded rapidly. It appeared th.at 

spray painting of hares was impractical for long-term obklerva.tion 

use •. 

Estimation £! ~g~ 

:Bur·t (1953) considered home range to be the area over 

which an animal travels in its daily ..activities. In this study, 

I however, home range was considered to be the total area fre

quentetl by a snowshoe hare during the ten months of trapping

!l because da.ta were lacking to oa.lculate home ranges for shor·ter 

I 
I 
~• 

periods of time. Burt (1953), Blair (1941), Hayne (1949), 

Davi.s (1953 and 1956) and Stickel (1954) a.re only a few of the 

authors who have either described a new method of determining 

http:pa:i:.nt


I 
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home range, or have e-li·alu.ated. the present techniques. B.as:i,caJ.ly 

.all of the techniques for dE:,"te:rrn:in:\.ng home range are m.odifications 

of a trap-<retrap, :met}1od@ 

To appr·oximat~ .the home ra:ngf3 to:; ~npwshpe n?rres ;in Interior .. . .' . ~·· ·• . ' " . .. . '' . ' . ·, ·} . ''•. .) 

Alaska a moCJ..ifiq<3,ti·(lf:.·.O:t: tht1 bo11::~;tary inclusive, method. _o+. B1a;i.r 

(1941) was Uf3ed.o To c.alculate home range. us:in$' this method t;he I 
points of capture fo;r, .each hare are plp"ti;ed on a. map of the 

study area and. connected. by straie;p.t ,lines. Then a bound~:t'Y I 
strip equal to one;half the distance to the next trap is d:t.'aw·:n 

around the connected capture points~ T'he ar~a. vd thin the geo·~ I 
metrical f~b"llre dra,wn i13 <:onsidered. to 'be I'J,n a,ppro~d.mation of I 
the true home rang~ •• A 'boundary strip wldt;h equal to r;me-half 

the dista:nce to the ne.xt trap. i8 .a:rbt trarily used because the 

true dis tancse moYed 'by an a:nimf!.l a:r·r..:u:nd a ~rap is ·u.nknow:no 

'be plotted~ the ~e~n ~;ts ta.n<.H7· w•:J\~.::..d. ,p:rob.abl;;t he, eq_ua..l. t;r,;. h<:J,lf I 
~~he distance to i;he nex.t. :~ra;p. ~;h.~.::, rnet;hc.d a.S$"1J.Jli.es ·t~J.a t r.:,OJ!l',t€l 

range is beyop.d the trapping st.at:.o:n.:5i. s:l.r..Qe only t?;.. few· s..:o.:i.mal:s I 
~r.ill haYe a range eoinc:id.ing f~.x.a,::.~tly with the pat·~ern of' ·trap-~ 

ping. This method accepts t;he p!'esen!::;f:. o:f' j;:raps i:n the b.o.m.e I 
range that are no.t .v:isi ted. sirwe a.:n art::Lm.al probably ne'n:l:r ge:ts I a chance to 'be capt·p.l•ed. :tn eV€\•.ry ·f.;:t~a.p w1t;h1:£!. it;s ra:Hge. 

Hayne (1949) con~ider~ Blair's method to be entirely obj.ectiye,. 

I 

I 


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
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RESULTS 

Population Estimate 

The capture data gathered were analyzed by the Lincoln 

Index, the S.chnabel Method and the calendar-graph• Eac-h month 

was treated as a separate trapping period$ The first two weeks 

of each month were considered the trapping period,and the last 

two weeks of the month were considered. the sampling period for 

each census techniq_ue. Monthly population estimates based. on 

the three methods were made to determine the popula.ti.on ·trends. 

Both the Lincoln Index and the Schnabel Method give inflated 

population estimates when recruitment is occurring because some 

hares are nursing during the trapping period and become active 

duri:ag the census period, thus biasing the sample. Conversely, 

the calendar-graph method und.erest;J..mates the pOf•ulat;~~orJ d.uring 

recruitment since it is merely a count of the a.ctual a:ni.mals 

handled. It took eight months, from June to December, 1960, to 

tag enough of .the population so that 90 per cent of U1e captures 

were tagged hares. Undoubtedly during the eight month period a 

- number of hares, both adults and juveniles, died before being 

,' ..handled and consequently were no·t entered on the c;;,9.lendar-graph~ 

Sinoe recruitment occu1•red throughout !~iYe mont:hs o:f.' the s tud.y ~ 

actual population size was probably between the inflated estimates 

of the Li:neoln Index·and the Schnabel Method, and the minimum 

estimate of the calendar-grapho 1'able 3 shows the monthly 

population estimates as calculated. by the three indices., 

, Confidence limits were calcuiated for the Lincoln Index and 

Schnabel Method population estimates. and they are shown in 

Table 3. The confidence limits are very wide beeause rec~1itment 

http:popula.ti.on
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was occurring~ the sample sizes were small and the recapture 

percentage was not high enough to achieve statistical accu.rarcy-c 
.· ..ij 

The population estimates are listed in spite at the poor 
I 

confidence limits so that some id.ea of the popll:l~tion size canI.• 
~ 

II 
be determined. During June the hare populat:,i.,on >ras between 80I . , 

I and 155 animals. The actual popul~:~-tion · s~z.~ W,~:~-s probably closer 
' ' ;., ' ·'. " <:.·... ·: • -~-~ : . ,i . . • 

to 80 animals since recruitment was·i:nf'lat~~'the estimate of 
.I ' . 155 hares. In July the population was estimated to be between 

85 to 130 hares and in August between 85 and 255 hares:. The•a 
September estimates showed between 85 and 240 hares~ and in 

October there were ~etveen 50 to 215 hares. 

Recruitment, which was occurring when trapping operations 

began in June, ceased in August~ but three more months were 

required to tag the greater part of the populat:i.ono When 50

I. 
. 

per cent of the hares capt;ured wer·e r·ecaptures in No"~temberw 

1959 {Fig. 21.) f all. three population .ind.:ices agreed. more elosely•I in their estimates of the populat:ton sizeo By November the hare 

I population estim.~te .. had dropped to 25 to 55 animals o The decline 

in population size continued throughout; December and January, 

According to the .indiees ther(::l we:r·e 15 -~,:!) 20 J;"abbi tis i.n. DeHH.7m.ber 9 

and by January the population was down tiC;~ between 5 and 10 b.a:res. 

Trapping records duri_ng April~ 1960 ~ how·ev·er~ indica~be that the 

low population estimates from November~ 195~ 9 to January~ 1960 9 

were partially bia.sed by the poor trap response of hares during 

the winter. For examp;Le, during January~ 1960~ only five 

different hares were captured. on the study area. In April~ 

1960, 50 hares, including 16 untagged haresw were capturei on 
I 

the study- area.. Only two of the tagged hares had been trapped 



1 1r · rn••nrrnr 1r·.rtilil'11 

in Januaryo It is. evident~ the.refGre~.·. that. t.here were at le.ast 

32 tagged hares. on the hare study a.r"ea. in January , tha..t were never 

recaptured durimg ~hat month. A elG~se:r.· es.t;imate of the mini.mam 

population during January9 1960~ is 37 hares if the number of 

hares captured, during Jaf!.uary i.s a.dded t;o the nu.m.ber of um

trapped. hares known. to have been or! the study are~ duri.ng that 

montho 

Capture da.ta gathered duri.ng Ap:r.:'i,l 9 1960 9 was analyzed in 

the same manner as .the data. of i;he p:r.ev:i.O'\l.S m~mths. The popula.

tion size was est:JLmated t.o be b1:f'~:·ween. :;6 hares (~eb.D.a.bel Method) 

and 68 b.ares ( Li.ncoln I.nd.ex). The calend.ar-grap'h est:tma;te wae i 
50 hares o.n .the 160 acre study area. 

The esti.ma.te.d populati.on sifie .tndi.cated. tha·t t,'he h.a.re I 
population bei~g studied was probably in the lower part of the 

ascending leg of the c;:;:y~le o Il:!l:t::·:hl,€; ·~·he. f,~fl1;r. mom.th o:r:J..e:n:tation I 
per:i.ed in 1958~ only 17. ha:u~es we::r·e. •:ia]ltl1.:tlflill'd i.ndio&.ti.:ng that the I 
population s.i.~e wa.s grow:i.ng etead:H;:r, in. 1959. 

I
Caleula.tion~ of ~gm!_ b.:..n£! 

During thts i.nvestiga.tion '(2. n.arer!l! ('+~· males a:r1.d. 28, f'e I 
males) wez~e: reca.ptux"ed. a t:otal of' 177 ·t.;lmes. Tk!e rel\.:.a])t>ure 

data obtained. (Table 4·.) .t'or ea.~'~h l!Aa:r:--e wfli,I'e plottell on a ma.p o:f I 
the area and ~~o.nseou t;i·i!"lfi r~~·~laptu..res were: t~on:necrteCI. by ertra.i.S:ht 

Ilines ,(ll:ig. 20.). 'l'raps were l.Cltzi:a.ted. 500 feet apart eo a. 2.50 

foot b<:>unda.ry strip was a.dded ar~)·u.nc~ ·hhe points c:,:f.' a:a.p·t·l.'l..re. ;, 
The area. oon taine<l. within the· boundary a t.rip a.re:nand. ea.ch ·tra.p 

was equal to 5.. 7 a.ores o To a.pp:rox:i.mat e llom.e ra.rJ.gEIJ 1:.he number I 
of squares equal to 5o1 a.c:r.es that a ha:rc·e wa.s oaptur'ed :i:~ Wfif.'fli 

I 

I 


http:a.c:r.es
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http:ar~)�u.nc
http:b<:>unda.ry
http:grow:i.ng
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TABLE 4. RECAPTURE DATA·COLLECTED FROM APRIL, 1959, TO APRIL,I 1960, ON A 160 ACRE SNOWSHOE HARE STUDY AREA IN 
INTERIOR ALASKA 

~.-:}si 

\ No. Sex· Date. Tra.B, No. Sex Date Trap No.l !2·-
2137 M 4/21/59 A3 2179 M 6/28/59 C3 

.I 6/18 B4 7/ 3 04 
lt/24/60 A2 

2183 ]1 6/29/59 B3 
2139 F 5/20/59 A4 8/17 Bl.I 4/26/60 B4 4/ 9/60 D2 

2149 F 6/18/59 E3 2187 M 6/29/59 C3I 8/ 8/59 E3 7/ 9 C3 

2153 M.. 6/19/59 C5 2189 F 6/29/59 D4 .I 1/ 1/60 Bl 7/ 7 Al 
1/16 B1 7/16 B2 

7/19 B2 
... 2157 M 6/20/59 C.2 7/22 B2~ 2,I 4/10/60 D2 7/31 Al 

I 
l+/12 C2 10/21 Al 
4/15 C:3 10/30 B2 

2159 M 6/20/59 C5 2191 M 6/30/59 B3 
11/ 9 G5 7/ 9 B)I If·'/"0/''J.. ':::0 ]!:;

.I 

+t15 ct~. :?193 F/. / 1/ 3/59 C) 
J, l2r· 
'i·/ ·' :05 7/25 E2 
4/21 G4 10/ 1 E2.I 4/25 C~-
4/28 Ci-t 2195 :F' 7/ 3/59 D:?: 

7/18 DlI 2161 M 6/21/59 02 10/15 Dl 
7/17 Dl 

2197 M 7/ 5/59 B33.· 2165 M 6/2L'r/59 C4 4/26/60 B5 
6/29 Qlj. 

2501 ~1 7/ 7/'CI B3

l 
i, ) I 


. 2169 M 6/25/'59 li}lf. lt/20/60 D4 

~/24/60 JJ15 l~:/22 D4 

' 
~ 2171 M 6/26/59 C4· 2503 :t-'I 7/ 7/59 El... 7/18 C4 4/ 9/60 E2 

4/16/60 D4 
2505 ]1 1/ 9/59 A3 

2173 :&~ 6/27/59 A.l 4/19/60 B4l 7/25 B2 
2507 M 7/17/59 B3 

2177 M .6/28/59 B4 8/ 1 B)]. 7/16 B4 4/13/60 B2 
4/16/60 B4 4/17 C"·.:. 

4/21 B2 
~;:},·l 4/26 B:2 ,
• 
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TABLE 4o (Continued) 

No. 

2511 F .. 7/18/59 A3 25J7 M t8/15/59 'E3 
11/11 A4 11/25 D3 

2519 F 7/19/59 El 2579 F 8/16/59 Bl 
10/30 E2 4/10/60 B2 
11/ 6 El 

11112


I E2 2581 F 8/16/59 C4 
10/26 C5 

2523 F 7/25/59 Bl 10/30 C4
8/ 6 B1 

2587 M 8/17/59 Dl 
2525 F 7/25/59 D4 i~/12/60 D2 

·7/30 . D4 4/16 E3 
9/23 D4 4/23 E4 
9/30 D4 
4/19/60 D4 2597 F 9/22/59 D5
5/ 1 D5 10/13. D5 

2533 M 7/31/59 2603 F 9/23/59 Al 
11/ 3 10/29 A4 
11/10 
11/26 260'7 F . . 9/23/59 B4 
11/27 12/30 Al 

I.1I 3;60 B4 
2539 M 8/ 3/59 1/ 6/60 A4 

10/21 B5 
2611 M 9/30/59 C4 

2541 F 8/ 6/59 B4 i+/14/60 B4 
1/30/60 D5 4/20 C5 

4/22 C5 
M 8/ 7/59 B2 4/23 B4 


12/16 Al 

4/16/60 A2 2613 F 9/30/59 E3 

4/19 A2 12/24 E3 
4/22 B2 12/29 E3 

1/ 1/60 E3 
2551 M 8/ 8/59 C4 1/ 4 . E3 

11/10 133 1/ 1 E3 

2557 F 8/ 9/59 D4 2617 M 10/ 5/59 02 
10/22 D3 4/22/60 C2 
4/16/60 D3 r ' 

4/19 D3 F 10/12/59 C5 
4/23 E5 4/23/60 A3 

F 8/10/59 D2 2629 F 10/13/59 B3 
10/ 4' B3 11/13 B3 

4/25/60 B3 I 
M 8/13/59 D3 

4/21/60 E4 I 
I 



,.,, 

12~ §.9 Date rf:ra.Je !!.· 

M 10/l5/59 C2 	 H !t/10/59 lE2 
4/12/60 D3 4/21/t60 El 
4/13 E51 2685 F 11/2·4/59 lll>!l 

2645 M 10/27/59 B3 4/21/60 Jl)2 
1'2/10 B3 
12/14 B; 2693 K 12/16/59 £.4.I 4/ 9/60 c; 12/28 A'Z 
4/12 B3 12/;o .tl4
4/13 c; 4/12/60 .ll4J 4/19 B3 4/1, .A2 
4/20 02 4/18 lA.~ 
4/23 0~3 "4/22
4/26 B3 lA'J 2695 F 12/24/59 A2 

2651 M 10/29/59 A5 li/31 .Ill

]' 11/ ; A5 1/ 2/"tJ All 
11/24 A5 4/18 A2 

2655 M 	 10/30/59 A4 2697 X 12/24/59 .IAilj
11/ 3 " A4 li/21 Ailj 
ll/.23 A4 12/ll .1A5 
11/27 A4 	 4/ 9/60 ,,
4/ 9/60 	 A4 
4/.14 	 Ai 2699 K 12/25/59 A' 
4/15 	 A2 12/.29 "' 4/16 	 A4 4/11/60 AJ 
4/19' 	 A4 '+/21 u

'+/2, 	 fA:! 
2657 X' 	 11/ 3/59 04 

12/. e . 04 270, • 	 1/26/610 11 
4/19. 11»1 

2659 M 11/ 3/59 D511/ .,, 04 2711 J' 4/.18 '03 
i+/19 C2 

M 11/ 4/59 :s; 4/20 C3 
11/ 9 c; 4/22 c,
12/13 02 4/24 rc.;J 
12/26 C2 4/29 IQ.5
12/30 C:2 
12/31 c; 2718 M 	 4/13 il3 

i 	 4/14 D;5lr,. 	 Dl' 2669 M 11/ 5/59 	 4/17 !10 
4/13/60 	 Dl 4/18 ])5J 4/15 D2 4/20 .!Bl'} 
4/25 D2 4/2, E3 

!J"··,t 
'·" M 11/ 6/59 B5 2720 K 4/rj IC?; 

4/13/60 A5 4/18 cs 
4/17 B4 4/24 IC1jj
4/21 A5 4/25 \C~ 

http:rf:ra.Je
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TABLE 4. (Continued) 

Noo Sex ·Date Trap Noo 

2722 M 4/13/60 C4 
4/17 C3 
4/18 . C4 
4/21 C3 
4/24 Ct4 .. ·· 

27,28 M 
.. 

4/24 E4 

I 
[ .4/27 E5 
I 

2732 F 4/26 c4 
. 4/27 B3I II 4/30 C5 

1273'+ M 4/26 E5~ 4/28 E4 
I 
,, 

I 
~· 

2738 F 4/28 C5 
it 4/30 C4 

l I 
~ '' 
[i 

il 
!l. 

I
ili 

il 
li 

II 

I 
il 
II,, 
I 

'·I 

i 
! 

if 
lj 

J 

II 
:r 
•I 
!i 
!I 
ii 
iJ 

!I 
'l 
rl 
'I 

'I 
!~\ 

1 



41 

< li' 

;:_;;''•J 

··-·.·.;',.; 

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 

certainty~ no attempt was made to calculate separate home 

II ranges for adults and juveniles. The recapture data gathered ' 
I during April, 1960, were included in the calculation of home 

range size for the duration of the study. The April information 

. 
. 

was also treated separately to estimate the size of the homeI 
range during the early breeding season. During April 9 1960~ 

·~ 
26 hares (20 males and 6 fem.ales) displayed. an approximate• 

I 
 home range. 


The estimated average home range~ for snowshoe hares in 

I Interior Alaska were 11.8 acres for males and 13.0 acres for 

females. The approximate home ranges, during the early breeding

i season were 12.5 acres f'or males and 12.4 acres for females 

(Table 5.). The calculated home ranges for both sexes d.ur:ing 

the two periods did not vary s:i.gni.ficantly from each othe:r· 

indicating that bo·th male and female hares have a similar hcnne 

range size. 

The d.istance moved during the 1'77 recaptures were tabula.ted. 

to check the accuracy of the calcula·ted home ranges. Table 6 

shows the movements between recaptures of 72 hares. 

Eighty-nine per cent of thf)l recapt;ures were within l ~000 

feet of the last capture indicating that hares do :not usually 

move great distances. I:£ 1 9000 feet is considered the di.a.meter 

of a circle, the area contained within the circle is eight acres. 

This figure of eight acres ::implies that the trap i.ndica.ted home 

range closely approximates the actual home range. 
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Further evidence that snowshoe hares do not usually move 

great distances and hence hav·e small hoxne ranges was gathered 

during the April 9 1960~ trapping period~ Eight l1ares ,, f:i.1re 

males and three females 9 were reGaptured that had been tagged as 

adults during 1959 and were therefore a;t; least two years old. in 

1960. The three females were re,::;aptured at 0 ~ 500 and 750 feet 9 

respectively~ from their in:l. t:lal. c1apture point. One male was 

recaptured in the same trap while the other four males had moved 

only 500 feet from their last capture points~ This evidence 

indicates that adult hares remain withi,n a small area even over 

long period.s of time o I 
I 

Seton (1928) estimated ~he horne ra:ttge of snowshoe hares as 

20 or 30 acres ir1. brushy woods. Gra:l'ige (1932a) p~rsued a har~~ 

and could not force it out of an ar12.'a of. abr.mt 10 aeres~ ar,.d he 

believed that this indicated the home range si.ze. Adams (1959) 

calculated the home ranges fer adult; ma:le and adult female ha.:res .I. 

in Montana. He found that the male home range was 2:;. 2 a,cres 

and that of the female was 18 .. 9 a,.,:;;res. Th.e :home range s:i:z;e,s., 

calculated during this study ":ra.:ry s:i.gni.fioantly only f.rom Set;l(()nu s 

high esti.mate of 30 aCJl'es and .A.(la.ms 1 E.'•SJt;ima.'Ce of 25.2 acres frn.· 

adult males. 

Neither male nor female ho:.v.e ranges during Apr-il were 

' significantly different from the y~~a:.tly horne range es:timates 
.I 

(~able 5.). This seems to indicate that 
I 

the hares do not increase 

Ithe size of their ranges during the eari;r breeding season. Hares 

apparently increase the use of' their home range and bec:ome more I 
active during the breeding season.. This inc:r·eased ac:tivi.ty is 

shown by the fact that of 34 ha.r·es {JaptureHl. during the wi.nter and I 

I 


http:ac:tivi.ty


J. 
' 

( 

TABLE 6. DISTANCES MOVED BETWEEN 177 RECAPrURES OF. 72 

SNOWSHOE HARES IN INr.rERIOR ALASKA 

Distance Per cent 
Moved (Feet) Number of Total 

Less than 500 75 42 

750 61 3lJ· 

1~000 23 13;I• 1,075 7 4 

I 1,100 3 2 

1,400 1 0.6 

I 1,450 1 0.6 

1,500 Oo6.1..I 
~ 

11575 l 0.6 

il 2?075 2 1.0 

2 9 250 2 1.0 

I 2,300 1 0.6 

I 

I 


'. 
I' 
~ 

I 
~ 
I 
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and the "breeding season, o:r..ly 28 rec.aptu.res were recorded f"or I 

the rest of the yea::c~ but d:uring the breed.ing season the 34 
 •I
hares were :r~etrapped a total of 75 ti:me!El. 

I. 


I) 
I 


I

I 


II 

I 


I 


I. 


II 

II 
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I 
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Natural History 

The life 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. 

TraE Res12onse 

One of the first things learned about the hares was that 

I they were more "trap-shy" than anticipated. Although great
I 

care ·was taken in the trapping proeedures, very few hares were 

caught per unit of effort. (trap night). Trapping su.ceess can 

be expressed in percentage forru a.s the ratio between the numb'zr 

of hares cau.gh·c and the amount of e:f'fort r:;ucpended .in oa tching 

them. 

During the study 311-8 ha:t'es including retraps were captured. 

in 4,098 trap nights for a trapping auc:;ess. of 8.4 per cent. 

From June to September the monthly trappi.ng Sl.lccess ranged from 

11 per cent in Ju.ne to a high of 16 per cent in September. In 

the fall and winter months the trapping success dropped slowly 

from eight per cent in October to a low of two per cent in 

•11 January. Only one hare was captured in 168 trap nights during the 

first two weeks in February~ and because of the small sample 

I 

I 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 t:he proportion tetween 

the total number of hares captured during a given period and the 

! 

I 

http:trappi.ng
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n~mber of tagged hares in the total expressed in percentage form. 

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

captures. R.ecapture success rose to 42 per cent in July~ probably 

due to the fact that most of the juveniles born in May and June 

were tagged during the two months of trapping. As more juveniles~ 

born probably in late June and July, became active during Xugust, 

the recapture success dropped to 12 per cent in August an.d 

September. The per cent of recaptures rose steadily from 

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

tagged. Duri:r:tg the April,. 1960 9 trapping perJ.od the recapture 

success was also 89 per cent. The high recapture percentage 

during the last months of the study indicated that a large 
! 
I proportion of the hares on the study area were tagged. Figure 21 

is a graph of trapping success and reeapture suc·cess durix;..g t.hie: 

study. 

A great part of the poor tra.pp:lng success wa.s due t;o the 

low level of the population, but at least some of the poor 

results can be blamed on trap-shyness. During the summer it was 

impossible to tell if hares that approached traps were usually 

captured or nGt, but on several occasions hares were seen 

regularly within 10 to 75 feet of traps that they did n·ot enter. 

After the first snowfall notes were taken on any trap that w·as 

approached and avoided 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 avoid.ed. 

traps that presented the best path through an area of dense vegetation. 

http:avoid.ed
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50 


This trap=sh;y-ness on the part of ha.res roan be explain!!!id in 

at least two ways. First 9 it can be a.n.sumed that the hares 

eventually associated the traps wlth oonfi.nement~ and handling 

and thus avoided the trapping stations 9 even in areas where they 

had never been captured before,. Another assumption is bas:e:d. o:n 

the type of traps usedo During ·c:old. lli'ea:ther beginn.ing iii. 
.. • J 

··' I 
November~ the steel traps were quite eold when the air temperature 

dropped below 0°F.i and the merest touch resulted im a eontaat 

burno Poss:i.bly the hares avoide:d. walkj.ng lnto the t.raps bec~austel 

of the cold metal floors and sides. ~he fu.r on the ha.re us feet 

is quite dense and. undoubtedly it i.s good insulation 9 but at -30°F. 

steel is probably cold enough to repel hare~S. Wooden llve traps 

should be experimented with to see if trapping :succeB:s could be I 
increased, 

A total of 150 different hares. 84 males and 66 femalem,vas I 
captured. during the study" T.hi.s does r.ot; vary sigrdfircallctly :&:'ron1 

an even sex. ratio~ indicating "'::hat males and. females were equally 

susceptible to being captured. April. 1, 1.960 9 wa.s the only month 

in which the sex rati.o showe1d any d.'L<: :J.)Ur:lrig' that month 

26 males and 12 females were captured. This difference is 

probably due to the increased a,ctiv:iLty :c~f the males wi:,th the 

beginning of the breeding seasm:,, 

~ of gunwa;ys 

The surface vegetation i.n the snowshoe hare· study area, was 

covered by networks of hare rU:t!.Ways 9 espe<r:d~ally in the muskegs. I 
These paths were used so often that :li..n ane&s of m.{)SS and soft 

ground cover~ the runways were beaten. down on~e t;o two iuches 

below the ground level. I 
I 

http:walkj.ng
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When the early winter snows fell in October the hares made 

use of well-packed runways. The surrounding snow was so loosely 

compacted that the hares rarely ventured off the runways. One 

hare was cornered by the investigator at the edge of some fresh~ 
I 

snow. After touching the loose snow with its feet, the hare 

. 
. chose to run only two feet from the observer rather than flounderI 

in the snow. Single trails were seen early in the winter~ but 

only rarely. As the snow throughout the area compacted, the 

hare trails were seen more often off the runwayso In January!I 
I single hare trails were seen all over the snow cover~ and well 

• compacted runways were rare. However~ hares still used definite
I 

I 

runways when crossing open areas from one stand of dense vegetation 

to another. 

As the thaw commenced in April the density of t;he sno·w 

changed still furtherp and once again the hares used I:'l..:~.n:ways 

' 

. almost exclusively. It was interesting to note that traps pla,ced. 

on snow runways in the winter were found resting on well-used 

summer runways after the tl'l,aw·. E:a.res probal;ll;r follow certain 

summer paths even i~ the winter months when the s:now cover' 

offers numerous avenues of movement~ 

The fact that hares a.l terna.te in their use and disuse of' 

'runways depending on the qu.a.li ty of the snow is in a.greeme:r.tt with 

Pruitt (1960:60) who stated, "But wherever the hardness and 

density of the snew fall belew a eritical level?, the hare too 

turns to packing the snow to fo:rm. regular trails and runways. 11 

Further inv·estiga.tions are needed to determi:ne what levels of 

snow density and hardness cause tb.e hares to use tra.ilso 

http:a.greeme:r.tt
http:terna.te
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Early in the study i·t was believed that ~he investigator 0 s 

packed trails would alter the movements of the hares by providing 

paths for themo Surprisingly ·the hares made little use of human I 
trails~ preferring to (..~ross over rather· than walk on themo The 

longest d.istance any hare moYed down a packed. trail was :;o feeto I 
There are at least two possible ra,sons for this response to 

human trailso Perhaps the density and hardness of the trail were 

not to the hares 1 lik:tng. Also the irnrestigator 0 s trails were 

usually 18 to 24 inches below the ::r.:trface of the surroundi:ng 

snow., A hare moving at that; depth would be unable to vie"tl his 

surroundings and consequen·tly would be vulnerable to sudden 

attack. Behavioral imrestigations may show that snowshoe hares 

move more freely in a:r.eas whE<::r.·e they can view the:i.r ::i.lD11Jledia.te 

surroundings. The latter seetr!.S to be the mere logical reaso:r;, 

for hares avoidir..g man"~made ·t:r,ai.l:s > but a final answer must wa:i t I 
fur an investigation of the snow· fa(;d:;ors influencing snowshoe I 

Shelter and C~ncealmeR1 

Instead of making use of holes or hollow logs for hi.d.in~ 

and resting 9 s:r1owshc~e l1a~res use a,:t:'li:~a.~:J ~:::a.lled f"o:r.ms Q A rabb:i·t 

form is nothing but a loca'tion tha;b a hare rest;s ino Forms are 

not constructed by the hares 9 no l:i.nj.ng i.s built; up and they may 

be used only onceo During the summe:p all hare forms we.re found 

in the middle of dense clumJ?S of low spruce or willow" G'nerally 

the hares were seen resting between four or fi.ve sma.ll tx·ee I 
trunks. ITwo types of winter forms were re•:;;ordedo The more w:l.d.ely 

used winter type was found under spruce$ willow o.r alder treE:s: I 
I 

http:l:i.nj.ng
http:f"o:r.ms
http:i.lD11Jledia.te
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that were bowed over by the weight of snow. A canopy of snow and 

branches was thus formed under which a hare was protectei 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 sriow measuring 10 inc:hes long, four inches 

wide and five inches deep. The walls of the forms were glazed, 

with toe and guard 'hairs were found imbedded in the ice. No 

correlation was noted between the occurrence of snow forms and 

climatic cond~tions or vegetation. 

Hares dug at least six holes in the snow'during this 

study. Each hole was about three to four inches in diameter and 

from four to 10 inches deep. In every case the moss ground cover 

was exposed, but no clues we:re found to explain why the holes 

had'been dug • 

.On.e hare dug bur·-ro"rs in the snow bet:ween and under the: 

trunks of the alder in the area aroand. trap A4. The tunn.e1s 

underlaid an area of approximately 300 to 500 E•qua:re feet" 

This was the only evidence that E>Xl.011iShoe hares d.o any burrowi.ng~ 

and in this case the digging wa.s in snow 9 not dirt. 

Esc~a:pe Behavior 

When danger threa.tened 9 ha,r.es reacted :in several ways 

depending upon the age of the hare 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 fe·w 

short hops, remain motionless for a few seconds, hop 10 or 15 

more feet and then freeze again. In th:i.s way the adults quietly 

http:burrowi.ng


glided out of sight without any quick movements to draw attention I 
to them.• 

During the fall when the molt was occurring~ and in the 

winter months when tb.e snqwy, sur·roundings provided excellent 

cover~ hares of all age groups remained motionless at the slight..; 

est hint of danger. Hares,-d.epended on this "free:z;ing 11 technique 

so mqch tb.~t ,it; w.as pos.sible to walk within f~v,e f,eet of hares 

before forcing them to bound ,away •. Upon release...f'rom the I 
traps 9 the hares invariably ran 50 to 75 :f.eet.and then froze~ 

only to move slowly away when the investigator changed position. 

The only time of the year when th.e hares see!Jled conspicuous 

was during the early breeding season. Relatively mo~e. hares 

were seen from mid-March to. June than during any other period I 
of the year. During the breedj_ng seas.Orib the hares seemed .to be 

moving all the time 9 and their' mo~tements made them quite I 
noticeable .• 

Food Preferen~ 

Informat,i.on on the food habits of. hares was collected by I 
observing hares eating on the plot~ fee,ding all the types of 

vegetation that could be .colle.ci;ed to a captive hare; .and by I 
noting feeding signs in the srwvrc 

IThe summer food of hares probably includes most of the 

green vegetation :i.n tP,e areao Willow 9 birph 9 aspen and alder I 
leaves and. twigs were the most widely used summer foods. 

Undoubtedly water is obtained fi'Om eating the succulent vegeta

tion since no hares were obserYed drinking waterfrom the .stream 

or rain pondso 

I 

I 
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I After the first snows the hares ate the dried grasses and 

any greens that were left exposed. When the snow covered all of 

I the grasses and greens the hares began to eat the bark of willow 

and alder trees. They ate the seedlings of all trees down to 

I 
I the snow level~ and ate the needles of black and white spruce. 

Blueberry and rose bushes (Rosa ac.icularis Lindl.) were browsed 

quite heavily. In four instances the hares dug blueberry bushes 

I out of the snow to nibble on them. Several clumps of rose bushes 

were eaten down to the snow line, thorns and all. During the 

I 
I winter hares get their water by eating snow, and it was a common 

sight to see a hare scooping snow into its mouth with :its teeth 

I 
and tongue after being released from a trapo 

A captive hare ate all the foods utilized by its wild 

counterparts and in general confirmed a11 field obse:nrat;io:r:~s of 

I hare food prefere:n.oe. It was i:rceteresting to note tha-t; :in sp:ite 

of a two-,day starv,ation period. a c;apt.i\re hare would :not eat

I rolled oats ·~·m a standard hare ba:.l.'l;. 

I 
I CoY!! Preference 

Adams (1959) showed quanti.t.a1;i•.rely that there wa.s a c1.ose 

association between ha.res a.nd coYe.r. During this study tb.f.> 

I hypothesis was formed tha,t if har·es haYe a cover preference~ 

they should be trapped more frequent.:J..y Ln the preferred vegetative 

I 
I types. A monthly table was kept of the number of hares oa.ptu:red 

and the per cent of the monthly tota.l of capture for each trap 

(Table 7.). A chi-square test was worked for ea,ch month and 

I for the total trapping period to test the null hypot;}1esis that 

there is no correlation between veget;ation and. the numli1er of 

~? 

~ 
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hares captured in the vegetation type. The tests failed to 

reject the hypothesis at the 0.05 level for each month and for 

the total. Thus~ it would seem that the data gathered during 

this study failed to show a correlation between vegetation types: 

and the number of hares captured in each type~ Since this" 

correlation could not be provedQ it was assumed that duri.n.g this 

study snowshee hares did not show a cover pre.ferenceo 

One possible reason why the hares failed to show a cover 

preference is the fact that on t:he study area the various 

vegetation communities are interspersed. in such a manner that 

a hare could move in a radius of less than 500 feet and be in 

several vegetation types without being captured. For example~ 

a hare could have a center of aoti.vi ty or a form near trap D2 ~ 

move less than 500 feet in four directions and it would be in 

four different floral commurd ties w:i thou.t showing a preference 

through captures. If the vegetat:to:r;;. types had covered enough 

area~ a cover preference might have been d.etected. 

Adams (1959~152) remarked~ ''Casual observations of :pelle-t; 

distribution showed early in the study that they occurred :l.l'l 

greatest concentration where trees and shrubs were thickest.i1 

Since a cover preference could not be detected with the data 

gathe:t'ed 9 no correlation between ha.res and density could be 

shown. 

Pelage 

Grange (1932b) and Severaid (1942) described pelage changes 

for snowshoe hares in Wisconsin and Maine 9 respectively" They 

found that in their areas the autumnal molt began in late 

September and was completed by early Decembero The vernal 

; " li 
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change began early in March and was completed in early June.

J. 
. 

. In Interior Alaska, during 1959~ the fall molt began during 

the first week in August. The adult hares began to molt first, 

followed by the juveniles two weeks later in the month. Hares 

were observed in all stages of the color change from August 9, 

1959, until November 1 when the molt was completed. Tagging 

records indicated that a complete molt required. at least 68 days. 

The vernal color change commenced late in March and was 

completed by mid-June. 

•:Ill The data collected durj.ng the autumnal molt were not 

complete enough to determine whether there was a difference in 

the molting sequence between the sexes. However, during the 

vernal molt of April, 1960, capture data indicated that the 

females precede the males in mol ti.ng. 'rhirteen females captured 

from April 24, 1960~ to April 30~ 1960~ had patches of' brown fur 

extending over the head and down the back~ but 16 males captured

I during the same period had brown fur on the head and neck only 

. (Table 8.). 
.3 

Nelson (1909) stated that the front feet and legs and the 

Ill hind feet and lower legs of snowshoe hares in Interior AlaskaI 
remain white during the summer. Information on pelage collected 

I
tl 	 d.uring this study failed to substantiate the findings of Nelson 

since all adult hares captured during July had brown feet. 

A colored slide of an adult hare that had totally brown feet is 

on file at the Alaska Cooperative Wildlife Research Unit for 

reference purposes. Because the adults did not have white on 

•!I 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 movements seem to be influenced by the climate in at 

least two ways. During the summers trapping success was poor on 

days after a heavy rain. For example~ during the morning of 

July 39 1959 9 three hares were captured" During the afternoon 

of the same day a rainstorm began which lasted until the evening 

of July 6. Between July 4 and July 6 the study area was wet and 

only two hares were lGaptured during the two days. The sky 

cleared and by the morning of July 1~ the study area was dry and 

four hares were captured. 

Cold weather of -30° to -50°Fe also restricted hare move

ments. For example 9 hares were beir~ captured at an average 

rate of two per day during December until December 16 when the 
''I' 

"I 

December 23 at whi{:lh time the low was ..,4·°Fo F'rom December 16 

to December 23 no hares were c:aptu:red. "but on December 24 three 

hares were captured. On one occasi.cn when the temperature was 

-35°F. 9 the investigator approached within 5 feet of a hare in a I 
form and could not force the ha.re 't;o flusho 

IBesides the daily movements w·ithin the home range 9 dispersal 

movements were recorded for fo·u.r ha;r:·es. If a hare was r~ecaptured I 
several times in an area distant from the area of first capture~ 

' 
it was assumed that the hare had made a dispersal movement. I 
Three juvenile hares made dispersal movements between traps of 

A juvenile female hare tagged on August 24 9 1958~ yielded an 

unusual recordo After being recaptured t'.\rice in 1958 the animal 

was not recaptured againo On Septem"ber 27 s 1959~ a local sportsman I 

I 


I 
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shot the tagged hare at Mile 6 on the Livengood Road, a distance 

of at least 12.5 miles from the study area. This is the longest 

recorded movement of a snowshoe hare in the literature. Criddle 

(1938) reported seeing hare trails that were several miles long, 

but he never proved that any one hare traveled the entire distance. 

Reproduction and Growth 

The breeding season began in mid-March with the descent and 

enlargement of the ma:Les 1 testes. By early April all males had 

scrotal testes and showed courting behavior by chasing other 

hares and attempting to mount femaleso 

By using the growth curve for Interior Alaska hares (Fig. 22.), 

an approximate date of birth was extrapolated for all leveretso 

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 vreek in May. One captive 

female gave birth to three young on May 24, 1959. In contrast 

to the Alaskan breeding season, Adams (1959), Severaid (1942), 

and Aldous (1937) found that the hare breeding season ::~n Ivlontana, 

Maine and Minnesota began in mid-·February w:lth the descent of the 

males' testes. All males had sGrotal testes by March and. the 

first litters were born d.uring the month of Hay. 

After July 18, no males vd th scrotal testes were captured, 

indicating that the breeding season had ended. After July 9 

all·adult female hares were lactating but none appeared pregnant. 

Probably 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. .Table 8 is a list of 

the breeding phenology of hares as recorded by five authors in 
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North America. 

Snowshoe hares have a gestation period of 36 da.ya (severaid~ 

1942) and breed soon after parturition. Since the first litter 

in the Fairbanks area was born in late May, and the leverets are 

weaned i.n 30 days? it would ha1re been possible for a female hare 

to have had three li.tters during the 1959 breeding season. No 

data were collected on the incidence of pregnancy but the late 

Paul Tovey (ti!!, ~) reported that.; hJ.s analysis of over 300 

ov·aries and uteri showed that some Interior Alaska hares have 

three litters per yearo 

I, A pregnant hare was trapped. May 21. ~ 1959 ~· and kept in 
( 
captivity. On May 24~ at 11~00 pomo the hare gave birth to 

three leverets. Tile young· hares weighed 48 g.~ 50 g. 9 . and 

58 g.~ respectivel;yp for an average biri;h weight of 52 go
••

',JH Adams ( 1959) recorded an av·e::raga b:L:rr;:t:. v.re:i.gh t of 39.6 gram:s ~• 
whereas Grange ( 1932a) and Seve:J:f:d.d report;ed 77 oO and 67.0 grams 

respecti.vely as the average weight c:f hares at bi.rth. 

Th~ following morning. the 50 go l.everet .had disappeared and. 

the investigator was unable t;o determine its fa;t;e. Notes were 

kept on the behavior and gro'lllrth of the remaining t'wo hares until 

the female acci.dentally suff'ocat;ed t;,h.sm two weeks a.fte:r bi.rth. 
. 

.J Only one observation d.iffer.ing from those of Grange (1932a) 

on juvenile hare characteri.stics was made. The Alaskan hares 

were darker at birth than their mothe:r·s and appeared almost black 

in certain li~ht. Grange stated tha.t; Wisconsin hares were lighter•' 
in color at birth than the.ir parents. Audubon and Bachman (1856) 

fide Grange (1932a) stated that young snowshoe hares were d.arker 

in color than their parents. The fact that the captive Alaska hares 

. 

. l 
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were darker at birth is probably due to the fact that their 

' mot·her was still in vernal color change pelage. Later in the 

summer, when the adults are dark brown9 the young 0f the year 

are lighter in color t;han. adu.lt .hares o 

' 
Parental care did not seem well developed i.n the captive 

hares observed" On three separate occasions~ however~ a scene 

was repeated in the field that seemed to indicate that adult 

hares d.o care for the very young hares. JJpon removal from a 

trap, a young (200 g,) hare screamed un1;il placed in the burlap 

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

of the brush only 15 feet a·way and watched the entire tagging 

procedure. When the investigator t;r,ied to frighten the adult 

hare away, it would move only a few feet. As the juvenile was 

released and bounded. off, the adr.l.J..t hare Ii.kewise bounded a.wa~r. 

Whether or not the 1a.rge hare w·~:.us the mother of the leveret is 

unkn.own~ 

A growth curve for Intt:rr:fv:J.r Alaskan s:rwwshoe hares was· 

drawn up in: tw·o ways. First~ the,' method of' Adams ( 1959) was 

tried. Briefl~ this entailed matching the weights of Alaskan 

hares on the growth {Hirv·e of SE-i>r~raicl ( 194-2). A h.~re' s weigh·t 

was located on Severaid~s graph irregardless of the point on the 

time scale. Later reea.pture wei.ghts were plotted acc<:>rding to 

the number of days since the iast capture ~nd. at the correct 

weight ordinate~ regardless of the points <m the curve. If the 

Alaska hares grew fasJ!ier· or slower~ i. t -w·as assumed that the curve 

would be above or below the eurve of Se1reraid. A second method 

was tried alsoo In the second method~ the weights of the captive 

hares were used to fill in the fil•st two weeks of growth on a 
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graph. Then the weight of a wild hare which matched 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 we;ights of hares and their subseq_uent 

recapture weights, it was possible to draw a growth curve which 

proved to be identical to the one drawnusing the method of 

Adams (1959). The growth curve for Alaskan hares is shown in 

Figures 22 and 23o 

I The points on the growth curve we:r:·e then plotted on semi-· 

logarithmic paper to determine the components of the curve 

I 

I (Fig. 23.). On semi-log paper the curve broke into t;hree 


separate parts. Ea.ch of the three parts \ITas treated as a 


separate cur~re and a line of best fit was calculated mathematic;a,lly 

I by the method of least sq_uareso 

The first segment was a typical exponential growth c:ur~.re f:rcm

I bi.rth. to 10 days. ~he generalized for:urala for a curve of that 

shape is w = aebx A regression for the points between 'irth 

and. 10 days~ yielded the formula w = 52e lo006t where w = w·eight; 

in grams 9 t = time in days from birth~ a.nd e "" the base of t;he 

natural logarithms. 

Between 10 days and 35 days the curve also fit the formula 

bx w = ae Using the points between 10 and. 35 days a regressiort 

was calculated to determine the line of best fit. The regression 

yielded the formula w = 115e l.005t. 

A major point of inflection occurred at 35 days. After 36 

days the rate decreased at a constant rate so the I"emainder of' 

the curve was fitted using the graphic: method. of Brody ( 1945) 
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for the form:ula w "" A~Be=kt. o Finally 9 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 i a.t a 
•, . 

greater ratethan the hares in Adams 0 'studyo The Alaskan hares 

grew at a similar rate to' captive Maihe hares until 60 days after 

birth at which time the Alaskanhares grew at a greater rateo 

It to'ok the juvenile Alaskan' h~res between. 90 and 120 days. to 

attain adnl t weight o Grange (1932a.) showed that it ·took Wisconsin I 
hares at least four to five months to attain adult weighto 

Because of the short period of succulent vegetation and the. 

early arrival of dense snows~ Alaskan hares have probably evolved 

a rapid growth rate to enable the young of the year to live 

through the long winter, Adams (1959) states that hares born 

early i.n the summer reach mature wei.ght in fall but that hares 

Iborn later continue to grow through most of the wintero The data 

gathered in Alaska indicated that all the juvenile hares regard= I 
less of birth date grow at the same rate, Hares born in the last 

litters reached mature weights in the same amount of time as I 
those hares born in the first litterso All three juvenile 

classes grew to adult weight'in the same amount of timeo The I 
late born hares did not grow through most of the wintero I 

Mortality 

·Hares are low on the food pyramid and Stl.pply protein to many I 
predators. Lynx~ fox; coyote~ dogs, mink, weasels and black bear 

frequented the study area. The most important hare predator was I· 
. . 

the lynx,and at least 20 hares on the study area'were known to I 
have been killed by lynxes during the studyo Mink killed and 

cached at least five hares 9 and black bears killed two hares in I 

I 




•• 
•fl 

live traps. The other mammalian predators listed on page 17I~I
are known to eat hares, but ki.lls were not authenticated for 

them~J ·.
" 

Goshawks and great horned owls were the most important avian 

predators~ Goshawks were seen eating hares on four occasions. 

Undoubtedly the hawks and owls ate hares that were not recorded. 

An unsuccessful attempt was made to locate the hawk and owl 

roosts to obtain pellets for food analysis& 

During 	May and June, the heads and ears. of all hares captured 

I. 
. 

I 
were literally covered with ticks. Several ticks were sent to 

the Ro?kY Mountain Laboratory where Dr. Glen M. Kohls identified 

them as Raemaph;rsalis leporis-palustris. 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 	mort;ali ty of Alask.an hares is u.nc.erta::l.n. 

•• 
Trap mortality was relatively low. Only 21 hares (20 

juvenilesv 1 adult) of 348 hares captured died in the traps • 

•• 	 The one adult that died suffered from exposure when the tra.p was 

accidentally bypassed by the. investigator, Of the 20 dead 
ill 

juveniles, 12 were found in the opisthotonic death positionI 
described by Green, Larson and Bell (1939), and it was presumed

•1J, 

I 

that they died of hypoglycemic shock. The inv-estigator \lratched. 


three juveniles die of symptoms exactly like those of shock disease. 


The following are the observations made of a hare that was carried 
1'1 
\1 	 around in a trap by a lynx on August 6 9 1959~ 

1002 -· 	 Trap Bl lying at a right a.ngle to usual locat:i.on; 
on side and uncovered. Hare inside fine~ no 
cuts. Retrap 2523-2524. 

1004 - Picked up trap. Hare began to revolve longi
tudinally; kicked legs. Lay on side and 

http:locat:i.on
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moved legs as if it were runningo Lay still I5-10 sec. 

1010 - Took out of trap and placed on grounda Eyes 
glazed and covered with mucuso 

1020 - Began jerking head" I 
1030 - Uttered muffled crieso Still tw'itchingo 

Mucus coming out of nose and moutho Acts 
like it is sneezing or coughing on mucuso ICrying a.gaino 

1032 - Stopped jerkingo Gasping for breatho Three 
violent head jerkso Breathing quicklyo Head I 
held.ba.ck all this :time o Nsse. ~nd. mqu th filling 

withdirt .. Cannot see·breathingo · 
 I

1036 Head jerking 9 legs moving 1, body convulsingo 

1038 ~ Hind legs stiffer1ed straight out and. a single IC()nvulsive wave moved up body to heado Chin 

and muscles of hind feet quiveringo 


1039 - Movement ceasedo De~~. I 

During this study shock disease was not. recorded. for ad.ul t 
i 

hares. Seven male and five female l.e:ve:r.ets were found dead of I 
shock d:isease indicating that the d~Lsease was l~.ommon to both sexes 

of the juvenile class i.n an ..,even sex· I"atioo Paul Tovey (!!Y.!, I 
~) reported that during the cycle h:igh both adu!ts and juveniles 

Idied of shock disease so freque:nt:ly tb.at handling was enough to 

kill a hareo I 
Juveniles killed by shock disease' were in the 200-;oo·go 

' ., .::' 

weight class and had probably just.been.weane¢1<~· All of the deaths I 
duE:~ to shock disease· occurred in June~ July and August, the months. 

Iin which the juveniles were first out on thei.r own. Why only 

juveniles were·. susceptible to shock di:sease was ·an unanswered I 
question. 

I 

I 


http:held.ba.ck


Aging Technique 

There are no published field methods for determining the age 

of hares. Since average monthly weights~ growth curves and other 

calculations depend on the ability of the investigator to distinguish 

the juvenile hares from adult hares~ an effor~ was made to observe 

carefully a.ny characteristics that might help to age hares. Two 

aging techniques were discovered t;.hat were useful in separating 

juvenile and adult hares. The penises of the juvenile males 

observed were knob-like when the fur around the genitals was 

stretched. The penises of the adult hares were very pointed. and 

appeared much larger proportionately than the juven~le'penises~

I' 

, 
. 

. 

tl 	 ~.~----...---j'·
• $Juvenile 

~· ····-·-..·-·· 

, 
.J Fig. 24. 	 Comparison of penis shi:tpea in juvenile and. 

ad.ui. t ha.res ~ ·.: 
. 

.. From the information gathered i.t appeared that the juvenile hares 

had small pen:l..ses uJ:l,til th.e :first breed.:i.ng season a.t which time 

the organ enlarBed and beca.m.e t.he pointed. adult orga.n•. ]i\urth~r 

wo;o.k is needed to substa.nti.ate thet~l.li.• o'bservat:ions a..nd to de·termine 
'" 
 '1•,' J 


when during maturation 
• 

the pfi!!nia clla.n.ges 
I 

shape. 
·'' ', 	 ' 

',; 

1. 
' . Recapture data also indioated that the ge:nftals of adult 

female hares differed from the genitals of fema:le'leverets. 

When the skin around an adult female 1s genitals"wa.s stretched 9 

the vulva sp;-e.~d easily and ap,;pt;tared. ~hick. a..:rld fleshyo The vulvas
l;.;... ':1. 	 . . ·:'.' :.·. .... , 

of juvenile females had the cha..raoteristio ramp shape but w·&re' 

not fleshy and often would not spread open.o 
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SUMMARY I 

. 
A 160 ~ere study ar~aa was established. two miles nor·t;h of the I' 

University of AlCt.ska to determine the home range o:f the sn<:rw·shoe 

hare, to a,aertain ~hat census.methods might be used under stib- I 
arctic conditions and to gl:l- the;r natural history of. the hare in I
its northern rangeo The topography~ soils~ climate~ vegetation, 

and fauna of th.e 13.,rea. are d.es:cri.bed.o The study was made between ••April, 1959, a.nd ,Ap!']il~ 1960:o 
' 

Live-trapping and tagging ·...rare used to gather the bulk of •I 
the. data p:r;esen;ted.·. To ,deter!l}ine the l,evel· of the .. population. 

; '·" . ' 1m 
llsev·eral methods were attempted witll 'iTa:ry:i.ng d.egrees of success o 

The ·track coun·t method~ pellet ::~ou:n.t method and strip census I ' 

were ·not 11sable u.n.der subard;:i.c condi ti.oris o However~ the Lincoln 

Index~ Sohnabel Method and cale:ndar·..graph method did give an I ' 

indication of the populat:J..on s:i.zeo 

•I Home range was :~a.lculat;ed '!ll.stng t;h.e ·baund;ary .bJ.oe~lusive 

method. It was fm.md that the home rang~ of males aw·eraged 11 .. 8 I 
a-cres ar~d that of females wa•,s l3o0 a.cr~so There w·ere no :s.igni -

.ficant di:ff'erences between ~;h•R · a.nn:u.a.1 and the early breedi.ng 1 
season home ranges. 

1:
ITra,pp1..ng success tended to be higher in th€, spring and 

summer and dropped quite low du.r:ing the wi.nte:r'o The low level of I 
trapping success during the winter was probably d.ue in part to 

the 661A met~l traps and the tendency of the hares to remain I' 
. 

relatively inactive during r3ol.d weather. Recapture per cent; was 

1ow during the summer due to 1~e.c:ru:i tment; 9 'bu ·t after September the •• 
recapture p~oportions rose steadily until 89 per aant of the I 

I ' 
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captured hares were recaptures. 

Snowshoe. hares varied in their use of runways depending 

on the density and hardness of the snow. During the early winter 

whe.n the snow was loose~ and again during the ~pril thaw when 

·the snow was. in. a state of fluxv :b.ares used packed runways. 

Thr~ughout the reet of the winter .hares used the enti.re snow 

cover for movements. 

The summer and winter forms used by hares are d.escribed.• 

Summex· forms ~sua.lly were between the trunks of small trees~ 

whereas winter forms were established under trees bGwed by the 

snow. 

Hares reacted to danrer in sev·era.l ways 9 depend.:i.ng 01~ t.he 

age of the ija.re a.:n.li the season of the yea.ro Du.ring the summer 

adult :b.a;::es would hop and "freeze" ·until they were out of si.ght, 
"''"'I"' 

but juveni.les remained immob:lle" Du:r:ir!g the winter all a.ger 

ela.ases seemed to depend on :i.ru.m.obil.i ty t>:;,r pi•oteot:i.on. 

Food preference is ·desC;~ri'bed. as observed i:m. the field a:n.d. 

from feeding a hare in oaptivH:yo Summer food consisted. of' mc.1et 

of the 1reen ,ve1etation in the area.. W~.nter foods were the bark 

of willow, biroh, alder a.nd spru01e. 

Data gathered indicated that the hares did not shew a 

oover preference •. 

Interior Alaska hares began their autumnal molt in· early 

August and were seen in all stages of oolor change until 

November l when the molt was completed. The vernal color ohange 

commenced late in March and was c,ompleted by mid ..June. At least 

68 days were required for a complete molt~ 

http:pi�oteot:i.on
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Hare movements were influenced by cl·imatic condition:s. I 
During a heavy; .. rain or cold weather (~30°F. or below) the hares 

remained inactive. ·.Three .dispersal movements are described. I 
One hare was shot 12e 5 miles away from i.ts tagging: sit.e. This I 
is the. long.es·t .rrec.orded movement of a snowshoe ha:re •. 

The..breeding season extended from mid-March to mid..;July. I 
Three juveniles weighed an average of 52 g. at birth. A growth 

curve was drawn for Alaskan ha.res and is compared with two other I 
hare growth cux'V'es. Alaskan hares grew a;t a g.reater rate than I
Montana hares. The Alaska hares gre.w at· a similar rate to captive 

Maine hares until 60 days after birth at which time the Alaskan I 
hares grew at a greater rate. 

A field ..method for aging juveni.le and adult hares· based I 
on the .ext.e.rnal characteristics of the gerxi tals of both· sexes I
is describedo 

I 
observed. Lynx~,; hawks a.nd owls were t.he inaiilt predators. 

I 
.·' 

I 
I 

I 


I 

I 

I 
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