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Activity and Behavior of Free-Living Sylvilagus nuttallii

Abstract

retufded l,.t{een I hr l,cfore suujse to I hr alier sunser durhg 327.3 hr of ohser\ation fron !n elerlred staD.l in tr'lar.h'August

1981. 92.9 percenl nere Donsocial ard accounted for 92.6 percenl ofthe time that cotlontails \tere in rier'. Of time in rien- cotlon

taiL spent 58.; pefcenr feedin8. 23.0 percent restins. and 6.3 percent nroling. Social beharior ivas obserred among adults onk

during the repulrrctire seoson rnd ocrurnted lor onlr ?.,[ pcrcent oi their acti\jt! budgfl. A binodal pallfrn ol dalrimf ocrilitr

became ertremel_r secretire after the reproductire season. Although no single .rnrironmental hcror of sroup ol factors iras a signiii

can tde terminanto i ' t t j r i t I in \u l ta ] j . s (o i ton ta i l . th r : re l r t i re | rso l i ton i1 |s t lbandnearabso lc

ing  dov l igh t  hours  rnov  l r  b i : fa rn r ro l  mcch ln isms rc  a ld  to  |qu iL lb lc  d i r i s i , , .  !n , l  (ons(n ' l l i on  rn  ava i laL lc  r ro is tu r r : .

Introduction

Kno*lcdgc of thc biologl of Nuttl l's cottontail
(SyLtiLagLs nuttaL[ii1. an endemic b the intermoun-
tain Srcst (Hall l9B1), is limitcd to dcscriptivc ac-
counts (Ba;le.v 19iJ6, Hall  195l.Ingles 1965, Jan-
son 1946. Orr 19,10) and to lecent ecoiogical
studie-q in central Oregon (HrLnclertmark 1982.
NlcKav ancl Verts 1978a. 19786, Ptxers and
Verts 1971. -Skalski ancl Verts l9Bl. Verls et dl.
1984) and British (iolLrrnbia (Sullivan er al. 1989).
Accounts oI thc bchavior of this ancl othcr lcporid
species are based largelv on scatterecl f ield obser-
\ . r l i on -  o f  on  ob -e r r . r t i o r r -  o l  r n imr l -  i r r  p "n -  e1
encl()sures. Tbe descript iorr and ( lassif i( ,aLion oI
behavioral pattcrns of lhe black-tai led jackrabbit
(Lepu colifomicrLs) br Lechleitner (1958) remains
the onlv detai led published account basecl on ob-
senations of flcc-living lcporids. Hcrcin. t'e
categodze behavior, .{uantifJ relationships amoDg
varioLrs activi t ies ancl en!ironrnental variablcs. ancl
r ' i . r t '  -p, r ' i f i ,  1,,  hrr iur.r l  r ,  t .  to r-,  oloFn ol \rr l-
tall's cottontail in centlal Ore51on.

Study Area and Methods
Field re-"earch u'as q)nducted on a port ion of a
115.7-ha site approximatell 5 km \\' ferrebonne,
Deschutes County. Oregon (elevation. Bi35-tt,l2 m)
uscd in sevcral previous studies ,. t [  S. nuttal l i i
(Hundertmalk J982, l .cKay and Vcrts l97Ba,
I9786. l'jowcrs and Vcrts 19? l, Skalski and Verts
l9Bl . \rors er ol. 198:l). 1hc studr area lies lithin
30 km of the u'estern edge of the geographic range

o f  S .  aa to l l r i  (Ha l l  198 l ) .C l ima te  i sscm ia r i d l i t h
hot dry surnmers and relatilelv cold rt'inteml mean
annual precipitat ion is 22.9 cm (L.S. Department
of Commerce 1981). \egetation in this , .ect ion ol
t h '  Co l r r r nb i r  B r - i n  Ph r - i u ; r . r ph i ,  P r . , r i r r , '  i s  mu- t
similal to lhe,I!niperrs o(:cidental islArtemil ia
tidentato-Purshia t/i.Jelrtald assoc;atiorr (Franklin
and D,vrness 1973).

Field observations lcre conducted from carlv
June-130 August I9B0 and 7 February-130 Augrrst
l981 bv s,vstematic live trapping. ad libitum
cruises. cruises duling operation of traplines. and
svstemdtic obse|r'ltions by focal-animal sampling
(Altmann 1974) frorn an clcvatcd (=6 m) stand
in  a  t r ee .  Tn  an  e f f n r t  t , '  r e , l r r , .  h i r .  i n  a ,  t i r i t r
buclgets related to differential ease of sighting in-
dir ' iduals engaged in dif ferent bchar. ior, thc cntirc
area observable f iom the stand $'as scanned unti l
a cottontail ua-s sighted. r'hererrpon that individual
was obsen'ed and its beharior recorded lbr 5
minlltes; then, the area lras scanned for additional
cottontails {or 5 minutes before obserr.ing and
recording beha!ior of the previouslv sightccl cot-
tontail for another 5-minute period. The onl,v deria-
tion from this routine was rthcn inclivicluals in-
teracted: interacting cotlontai ls $ere obsened unti l
the interactions r|ere corrpletc or the col lontai ls
$ere no longer in rie\r.

Lnbaited looden box traps (I5 X t9 X 5ll crn)
set in a 9- \ l3-trap gricl vith approxirnatelv 90
m betNeen traps $'ere operaled alternate weeks in
Junc, 3 consecutile da1*-. each week in Julv. and
dailr '  I  -30 August in 1980. Traps t lso rtcrc oper-
a ted  3  consecu t i ve  da , vs  du r i ng  3 .3 .2 .  and . l
l'eeks in April. N{a,v, June. and Jull " respctlivcl_"-,
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and dai!- l -30 August in 1981. From 25 FeblLran.
t o : t  \ l r r c h  l q B  l .  l ; \ c  r r r p .  s e r -  - ,  l J r  t i , u r  - : t F -
l  i thin the studv area chosen as potential aleas for
svstematic behaviolal obseNations. On the hasis
oi the rclat ive abundance of cotrontai ls and of the
phvsiognornv and vegetation lhat did not rnterlere
greatlv l'ith obscr-vations of coftontails. onc site
(=6 ha) *as selecterJ. lhis report is bascd largr-
lv on lhc svsternatic obserr.ations conducted frorn
a trcc - i tand f iom \ lhich rnosL ofthe -o-na area
r,;as lisiblc. All cottontails captured \rere rnar-ked
l i th aluminrrrn car tags; lreight. ser. and age
{bascd on sizc. pelage, and reproductire status) for
cach coltontail rvelc recordcd. (irttontails captuled
also were nar-ked for intlilidLral recognition bv dip-
ping guard hairs to lbrnr numelals along thc flanks
and clving lhe exposcd underfur t i lh \vnazol-D
' f e rnJ l . - r  o f  R l ruJ . r rn i r r . -B  I  ma l - -  r .

Init ial lv. periorJs oi 0. i5-.1.00 hr ol obsena,
t ions lrorn the sland lerc scheclulcd at al l  hours
of the dal and night during Nlarch-August 198 l ;
ho ,e\er. observations \ 'efc restr ictcd to the period
fr-om I hr bcfore sunl ise to I  hr al ier sunset whcn
art i f ic ial l ight and a SLar-tron night scope prored
unsuitable for Dightr ime obser-vations of \uttal l 's
cottontail. All -qrrbscquenL obserr'ations r,er-e $.ith
the aid of 7 X 35 l ide-angle binoculars. Bccause
Lord (1961) reporred that most act i \ . i t .r ,  ol  frec-
living eastcrn coLtontails {S..fondonus) l.as bcfore
0900 or aitcr 1600. t 'e samplecl the intelr,al bc-
t\r 'een lhese hours less intensirelv.

During svsternatic obscrrat ions from thc ele-
rated stand. Lirnc. location. identi fving rnarks. and
cletailed drscriptions ofbeharior rtere r.ccordecl on
microcassctte tapes and subsequentlr.  transcribed
to licld notcs for all cottontdil-i obscn.ed. Thc
classification schcrne devisecl for behavior of
eastern colLontaiLq anci srtarnp r.abbits {S. aqrzaricrul
in enclosules (Nlarsden and Holler 196 tr1 scrved
as a frarnel 'olk for identi fving and descriLing
lnol'cments. postures. and oLhcr- behavior erhibitccl
b.\  S. nuttaLl i i .  Sitc-and Lime-specif ic lreaLho.corr-
dit ions lerc recltrrded betofc and aftcr observa
tion periods ancl cr.ui-ses. Addit ional cl imatologicai
data were obtained lron records ol the Rednond
l 'AA AP leathcr stat ir)n approximatelr I I  km S
r n , l  o  L r n  F .  o t  t l r ,  - l l d \  , ' , ,  r t  . : .  D n l , , , r r r r , . n l
of Comrnr:rce 1980. t98l).  Dala relared to
astlonomical phcnomena tere obtainecl fr . l rrn the
L.S. Nalal Observarorr (1979. 19110).

Cocflicients of rrrultiple corr-clation .\rel.e com-
puted lcr l  al l  cornbinations ofacl ir i tv:rnci cnlrron-
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mcntal lar iables. Data col lectcd drrr ing obserr.a-
tion pcriod-r rr.cre subjectcd to principal-component
an:rlvsis; live depcndent r.ariables (total number.
ancl number ofadult. adult male. adult fem:rle, anrl
jurenile cottontails ob,.erved/hr) and nine inclcpen,
denL variables (date: tirrc ofday rclahve to sunrrse
or sunsct: nunbcr ofavian predaLor-s obsencd/hr:
mean temperaturc, cloLtd cover. and l indspeed
cluling the period; number of consecutive davs
\ ; t l r u . r t  p f ' c i f , i l J t i , , n :  l - ns l h  o i r l r ,  p re r i u ' r -  n i gh r :
index to lunar i l lumination during rhc previous
lrighL) rere chosen for analvsis based on correla-
tion coelficicnts. Nlultiple regression lras used to
delermine if principal componcnt-s terc related
signif icantlv (P < 0.05) ro acrivi tv.

Results and Discussion

The Sublects

A minimurn of l9 Nuttall's cottontails (indivicluals
caftr lr-ed or observed) used Lhc -6-ha site bc-
t leen 2z[ ] 'ebruarv and 30 August 1981. Among
this groLrp. l2 lere adults: four marked fernales.
six marked males. and at least one Lrnmarkecl in-
dividual of each scx. If all 12 aduhs r.esided solelv
nn  l h .  =o -1 , . r  c r . r  oh .e I ra l , l c  t i om  rhe  - r r n r l .
popl l lat;on clensitv of adultslr.as =2/r .  approx-
imatcl l 'equal to the maximLlm densi lv recoldcd
on lhe l  errebonne Stuch'Area during Lhc pr.eced-
ing B , 'ears (Slalski and Vcrts 1981). Like\ ' .  sev-
erd oi thcse irrdivicluals included aretrs in their
horre r-ange bc,vond thc limits at r,;hich obser.va-
t ions r lerc recorcled.

The Behav ora Fepertoire
' l  

he l . l  92 behavioral acts recordcd during 327.3
hl oi schcduled obser.vations were cl.rssiliecl initiallv
into cight catcgories ofposlurc and sevcn categories
t l l  r iovcments. and thcse inlo 20 nonsocial and
so.en -qocial behar. iolal partcrns iGchman 198,1).' l 'he 

27 behaviora. l  paLtcln-q \\ 'erc combined into
srven categories of nonsocial behavior (I ied. rest.
locomote. groom. trcc-cl imb. interspcci l ic inter.-
act ions, and transit ional actsl i lnd tr\o categorics
oi sor. ial  behar ior '(reproductire and nonrcprodLrcr-
t ir ,e). \onsocial behavior accounted for 92.8 per-
cent (|f the tdal number of act-q obsen,ed and 92.6
l , ' r , '  r r t  " f t h ,  t o ta l  t im ,  t h , r t  ,  u  o , r r a i l -  \ \ ^ re  i r r  r i e r r
(Table I ) .

OI nonsocial bchar iors. ieecl ing accounted hrr
the greatest propoft ion of lhr '  t ime during rr.hich



TABLE r .  Numb anr l  pc tc r r  o f  to ta l  o f  each behr r i r r  oLrned.  to ta l  and percent  o l  lo lo l  r i r , .  ea .h  ac t  (as  obser red .  and

mean dufariof ol .!.h !.r lor \unall s cortontail. Tor'borrr SLudr .{rea, De-.chures Counlr. Or.son. Uarch .{uguit l9lil.

Behrrtur Trpt and tseha\iol

\umber \cts llT(til of

0bsr rwr l  Ads  ObseNed

Pertent ol Nleal Dulation

T inrc  Obsened o f  1cr

lnnr )  I  n r i .  )

Feed

In terspe. i l l .  ln l . f  r (  l i , ) ,N

R(prx l ! .1 i \ .  L t r t *a . t ion i

\onrep foduc t ik  In lc r !  1 i , t r , '

303
r 6 J
.15!l

9 ;
:ti

l 5

2:l

25.t
1: l .  i
38 . ;

1 . 3
t . 9

6 .5
0 .7

2_202.r1
863.9
238 . ;

59.2
I 1 1 . 2

; . 5
I B

261 .0
l5 .0

23.0

3 .0
0 .2
0 .1

0 .1

l .2  t -

5 .30
0 .52
0 .61
2 .13
0.5t)
0.08

3.39
t.811

5 .  t t u t t o l l i i " . r -  " l ' -  n .d  rT . r l ' l c  l r :  72 .2  p . r c .n t
of feeding bolrts were on glasscs (principal l ,v

Bromus tectonrnl, Stipa thurhetiann, and ,51:tdni.rn
lr.,rsrnit). 7.9 percent on jun\rct LJuniperus ot:ci,tlen-
tolsr onl1 in Jul l  and August). 1.0 fercent on
shrubs (flor''ers of greerr labbitbrush - Cht .-rsotho.m-
nus t iscidif lonu, onh). and 1B.B perccnt on
unidenti l ied plants. No coltontai l  \ !as obserlecl to
fccd on forbs.

Resting accountcd for lhe rre\l Sreatest propor-
t ion of thc t irne during \ ihich cottontai ls \rere
obsen'ed (Table l) .  Nuttal l 's colLontai ls sat rno-
t ionlcss in either an alert or hunched poslure for
92.1 percent of thc l ime ther restedi thet lrerc
in a lving posit ion 6.9 perccnt ol rcst ing t ime and
spra*1ed in a loafing posture L0 pcrccnt ol rest ir tg
t irne. One female t 'as obscned to sprau I in a loal-
ing postr lre imrnediatelv af ier dusting on Iour oc-
casions. Contran to the conclusions ofN{cKal and
Verts i l97BDi, 5. ntt tal l i i  used forrns much more
frequentlv (78 [2.,1 pcrccnt] of 6:10 cottontai ls
obserred during Februarr-AugusL 1981) than
clcviccs and f issLrres irr rock outcrops (four [0.6
percentl  of 630 cottontai ls).  Hotever- ntt tnelous
cottont[i] tracks $ere obselved to lead to and frorr
openings in rock outcrops duling cruises condLrcled
r ' l r " n  - n u r '  , , ' \ . r - , 1  t h e  g r , ' u n J  i "  s i n r ,  r
1980 -1981 .

l\{ovemenls (locornotei liom onc arca lo anoLher
accounled for the largest propoltion of bchavioral
acts obsen'ed bul accounted fcrr less tirne th:rn
thrcc other behavioral categories (Tablc J).
X{orements tended to bc of rclat ivelv short dura-

r i l ,n (,Y : 31 s). Trec cl inrbing accounled for the
ne\t greatcsl proportion oi time cottontaiLs rrcre in
r ierr (Tahle I ) .  but l  as obsen ed onlv dul ing Jul,v
an , l  { r r g r r - t .  C r "u r r i np .  i n l e r -pe ,  i l i e  i n l c r r ,  l i ons .
and rr-ansit ional acts accounted for the rrmaindef
crf tinre that S. nuttalli.i engaged in nonsocial
behar ior (Table I).

Social inLeracl ion-q accountecl for onlv 7.3 per-
cent of the totd t;me Lhal cottontai ls irere rx \rex
(Table J). and reploducti\.e intcractions accounted
1ir 9d.6 percent ofthe lime spent in social interac-
t ions. Fol lovirrg of fernales bv males at distances
of 32 m and passi le attendance oi stat ionaN
fenales bv males accounted for i5.3 percent oI
replodl lct ivc interacl ions obsen'ed and for 87..1
percent of the t irnc that S. nuuall i i  engaged in
rcprodurt i le interactions. fr lale male mtcladrons
a r ,  nun ted  f o r  5 .2  p ,  r r ' ,  r r t  , , f  r ep r , r l r r r  l i r e  i n te r . r e
t ions ancl 3.8 percent ol t ime spent in reproduc-
l i \e interactions. Ho$,cr.cr. no phvsical contact be-
t lccn rrales as obserred. Although no copula-
l i on - .  J l l ,  r np l r , l  n , ' , , r n l -  h \  r n . { l p - .  6 rp rc - c r , l r l i on -

br fern:r les lere obscrrcd. on one occasi{D (2.6

pcrccnt of reproducti \e interactions. 1.5 pcrccnt
of l i rne spent in reploductivc inleradions) lhe en-
tire "face-off." ' rnale-dash," 'Jtrrnp-sequence." and
"reproductive-chase' '  repcrtoirc lhat usuallv i ."  a
prelrrclc to nrating in S. loridaruu anc) S. aquaticus
(l ' larsden ancl Holler 1964) r las obsened. Ple'
sLrmeb\. most reproductive intcradions occrrr dut-
ing the hours of darknes-r.

Nonleproductive intcractions (9.4 percent of
-ue in l  i n l c r . r , t i un - .  l .  l  l ' " r ' , e r ' t  o l  t ime  - f en t  i n

Activi tv and Beh:r l ior in Nuttal l 's Cottontai ls 233



sooial interactions) consisted o[ a juvenile ap-
ploaching and inrestigating an adult lemale that
t 'as leeding and three insLanccs of adult femalcs
chasing jrneni lcs that el)proached thern. \o
phvsic contacl $as obse^ecl.

Da ly Act vlty

Nuttal l 's cotlontai ls exhibitecl r bimodal pattcrn of
davtirrc behavior l iLh pcaks in the sccond hour
al ier sunrisc and the hour befor.e srrnset (Table 2).
.l\-q or,enll activitv increascd li.orn the hour.befbre
sunrise to 2 hr after-sunrise cottonLails spent a
greater proport ion of t imc feeding (Tablc 2): in the
evening the proporlion oftirne spcnt fceding tencled
1rl increa-ce as ovcrall activitr, dcclined in the hour
allel sunsel (l'able 2). Thc proportion of time spent
moving and grooming incrcased as overall activitv
dec l i n ' , 1  i r r  t l r e  m , , r r r i r r y .  l i k ch  i r r  r - - puns ,  t o  cn t -
toDtaiis seeking davtime retrcats and -cettling in lbr
the middal rcst period: both activities incrcased
in the 2 hr bcfore sunset (Table 2). Social interac-
tions lendcd to be greatest duing hours that overall
act i l i tv was greatest (Tablc 2).

Seasona Acttvity

Among aclults. acti\'iLv lcvels oi lhe L$o sc)ies were
similar cluring Xlarch-June. but during Julv and

August. adult male cottonlai ls $ere not observed
liom the elevatcd stand, and r.rere h.apped or
obsrn'cd duling cruiscs onlv about one-third as
often as adult fcmales (Table 3). l he lbnner pcriod
corresponds appnximalcly to the lasL thl.ce-lourths
ofthe breedirrg scason (Pouers and Verts 1971).
Among iuveniles. al l  indices indicatcd t irat acri l i -
t \  incrcased f iorn Lheir ' f i rst appearance in Apri l
through Juh " folloned bv a decline in August. An
increase in densitv as each litLer-gtoup (Pouers and
Verts 1971) became obscrr.able aboul I  month
aftcl birth lilelr las responsibie for the obsen'cd
increase rathcr than an incrcase in activi tv by in-
diviclual-s. The dccline in obscrved activitv o{
juvcniles in ALrgust likelv las a result of a declinc
in densitl rclated to mortalitv that commonlv oc-
curs amongjuveniles during the surnrncr drought
(Verts et al.  1984).

Env ronmenta ln f luences

No single cnr.ironmenlal lactor or group of factors
etnerged as a significant deterrninant of actir.itv
levels in Nuttall's cottontail. NIany rcrrr,rrv-
environmental relat ionships analvzed (Tablc 4)
11ere not signilicantlv correlatcd (P ) 0.05): those
c.'nelated signficantly (P < 0.05) Lrsuallv had low
, , ,F1 f i ,  i cn l -  , , t  , . , r n  l e t i on  I r  F . r r t h . rmor - .  r . h -
t ion-slr ips t i th moderate r values usLral lv could be

T{BLl 2. t'rcportion ol l.,lrl !cli\itr'of \lLt{lls iotrontails ohscnrrl in relation r,) srnrise and surs|r br beharioral carcgon on
r l i .  T t reboDre  StLr r l r  \ rea .  DeschLr r ts  Counq.  Oregon.  \1arch . {ugusL 1981.

{ ,1 , \  L r \  {  a reg , ,  \

Time"

(hr l

Total
ln l . r

s t . . i t t ( .

T ree  In l ,  r
l .ocomote  Carm cL imb a . t i , )n {

Transi' Social

SR.l  hr  ro SR

S R  t o  S H  + l h f

S n + 1 l i r  r .  S R + 2 h f

S R + 2 h r  r o  S l + 3 h f

SR+3hr ro SR+. lhf

S R + . 1 h r  r o  S n + B h r

S-r  BIr  r , )  SS 2hf

SS-2hr to S-s I  l , r

SS thr  11,  SS

SS Li ,  SS+ Ihr

6 5 . 0  2 9 . I

; 6 . 1  t B . t

6 1 . 3  1 6 . 1

; 7 . 0  1 1 . 3

9 . 1  6 3 . ;
.rl

T{

; ; . ;  : t . l . i l

; t . ! l  31.6

; i . : l  r r .0

u . t
< 0 . 1  < 0 . 1
< 0 . t  < 0 .

]  0  0 .1
0 .2  <  0 . t

0 . 5  < 0 . 1

[ .6

;3. .1

; 1  . 1

2:1.6

B . t

t 6 . ;

2 i . 8
,10.1

5,1.9

3 3 . 1

i ; .0

; , J

I  t . l

iJ..l

20..1
2 l . 2
; . 0
2 .2

0 .2

22. t-
L t . , l

; . lJ
6 .2
L l

t 1 .
17 .2
T'

: t . l
2 . 3

L .

1 . 1

l . ;

l ) .2

t  3 . ;
{).;

,1.8

I2 .6
l l .3
0 .2

u . t
8 .3

2 . 3

I i

; . 9

I  t . l

l ; . 6

9 . 1

"A{t iy i l l  = number (o , ' r ta iLs in r ieN \  t inr f  cof lonrai l i  h v i . r .

'SR : nrnfier -tS = sunser.

{a lue onir t ( l  be.ause r . ,k l  t im..o l ronrai ls  i , ,  l i rF in nrrervdl  <t .0 perceDr ot  Lotdt .
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T. \ i l l  F l : ] .  Numb, , r  o f r , ! r [d ] ,o r ronr r i l s  in  each ser  a r r l  age c lass  s igh ted  per  un i t  e f fo r t  dur ing  c ru ises  and nunber  capnr red

po un i t  c l { i , r t  .e .h  Inonth , )n  th , i  I . r { ih 'uc  -q tud \  -L rea .  Deschutes  Count r .  Oregon.  N l la rch  \ugus t .  1981.

llethod of Obserration. Effort. and

Scr  anr l  Agc  ( l la " "  o l  ( in to . l r i l Jul 'llar

Cruises ni {tea of Lrtenire Snrdr

Obs.N! ,n Tihc {hr l

)urrh|r ,q ighrr l i l0  hr

{dult X'lale-.

Crui$. i  o l i r  F l , , t i f t  Stud\  Ar!

Obsr:r raLion Tinr '  (hr t
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e\plained in lerms of phen(rmena other than those
olthe physical enrironment. For example. signi l i -
cant pos;l i re relaLionships belr\ 'een number of
jur 'eni le rottontai ls obser, 'ed per-hour and day oi
vear, da_y of 26-dar reproducLire period. con-
sccutivc davs l  i thout precipitat iorr.  and iength ol
the pre\ious night (Table, l i  l ikel,v were largelv a
reflection oi litter'-cohorts being lecruited to thc
popuiation as the sea-(on progressed. Also. signifi-
cant positil'e co elations between activitl of adult
cottontails and numbe| of oi\ls (Strigidae) present
and Lime the.r- *ere present (Table ,1) likelr is rnere-
lv a leflection ol the correspondence ol crepusculal
actiritv of owls and cottontails.

Principal component analvsis pcrfor-mcd on
nine variables selected because of thcil rnodcratc
r value-q resulted iD the creation of thlee com-
ponents that erplainecl ?0 pcrccnt of thc r.ar-iation
in enl ironmcntal rariabics. The f irstof the,.e com-
poncnts l  as considefcrl  represertut;ve ol seasonal
i n f l ue r ree -  t d . r r  o l  \ ca r .  l empc f r l J rp .  co  - c .u l i \ ,

days r l i thout plccipitat ion" numbcrs ol 'a,; ian pred-
ators prcsent, length oi night. and lunal i l lurnina-
t ion); the second r, 'as con,qi. lered representative o1
dailv in0uencres (t ime ol day. ternperature. and

vind speed). and thc third representatir.c of
a-rhonomical phenomena (length of night and lunar'
i l lumination). Nltr l t iple regression of the principal
componcnts on cottontail activity (number obsened/
hr1 dicl not c:<plain large proportions of the varia-
tion in actilit1. Although the seasonal componcnt
inlluenced actirity of adult males the most. thc com-
ponent explaincd onll l I pcrccnt of the lariation
in theil activitr. Similarl_v, the daill componcnt had
lhe greatest influence on activit,v of adult lemales.
but onlr '  4 percent of the \arial idr in act i \ i tv as
cxplaincd br thc conrponcnt. Juvenilc ac{ivi tv was
related to the seasonal component lli'z = 0.22) and
the astronomical component (,/i'z = 0.351: again.
these latter rclationships likcl,v rcsult from thc se-
quential lecruitment of litter-groups.

Conclusions

S'ithouL dorrl i t .  the m()sl spectacular and foten-
Lial ly ecological lv signif icant hehar, ior of Nuttal l 's
, , , uun r i r i l  i :  r . l a rFd  r , '  i r -  r r e - { l imh i r , g  dc r i \ i r i c - .
Or.trpatiorr of this legion br Nuttall's cottontail mar
be dependent upon at least some indir iduals cl irnb-
i n : r  l r n r - -  ' l r r i nE  l l r ,  su tnn t ,  r  d ru rg l r l  t u  . r , , 1u i r ,
\rater exuded bv boughs or concentlated in tips
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TIBLE ,1. CoeffitienLs oi nrrrlLip c correlation for number ,)l Nutlall s cottontails obserred per hour rlnd enrironmenral !$i!bli:s.
Ter re lx r r r r  S t r r l r  Area .  Deschutes  f t iu rh -  Or i r ion .  \ ta rch  August  1981.
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of irorLghs trf  junipcr trees {Verts et oL. l994l.
Houever, lhe lol,". rate of social interactions dur-
ing davlight hours mav have a r-olc simtlar to tree
climbing in the same e<rlogical rclationship: con-
-enJ l i on  o f \ \ a l e "  ma !  LF  J . ,  r i t  c J l  . r -  eequ i - i t i , , r r
ol rratel ibr surliral o[ S. nuttallii in the intense
rain shrdori of the Cascade Mountains at the
rrestern periphcrv ol i ts geographic rangc.

{mon9  l . pu r i , l - .  \ u t t a l l  - . , ,  , ' r , l J i l  i :  r t  u r  npJ r
the base of thc cl ine in social i tv that extcnds from
the l'arrcn-inhabiting European rabirit (Onctolagzrs

rzniculur: Nlvkvlorwcz l96B). to the s$,amp rab-
bit that displavs some of the strong social
chdlacteristics of the Europcan rabbit. thence to
the solitarv eastcln cottontail that interacts social-
lv onlv during the reproductive season (Xlarsden
and Holler 196rtr). In our studv, adult Nuttall's cot-
tontails also interadccl sociallv only during the
reproductive season. Orr (19,10) claimed that S.
nuttalLii is more solitary than other members ol
the genus. The solitary life-stvle mav be a lactor
in the relativelv uniform dispersion o[ S. nuttaLlii
(NIoKay and Verts 19786) vhich in tuln mav reduce

236 Verts and Cehman



intraspccif ic compctj t ion and faci l i tate optimum-
[orage (moistu]e) availabilitv at seasons lhen avail-
ablc moisturc i , .  lcast iHunderLrnarl l9B2) and
moisture requirements of lactating lcnralcs and
gro$ing young are greatest (Richards 1979). Pre'
sumablv restf ict ing energv-dernanding reproduc-
ti!e interactions (Nlarsden and Holler 196.1.
Castccl 1966) to nightt ime hours iwhen humicl i t ies
are highest) rnal be anoihel behalioral rnechanism
br  r r h i ch  \ L t t . r l l  -  ,  u l t , ' n l r i l  ,  u r - ,  n " -  r nu i - t  . r ' .

Ner.erthclcss. no singlc cnvironmenlal factor ex-
hibited a dominant influence on actir.itv of Nuttall's
cottonta;1" a result s;mila| to thaL obtained in studies
o{ activitl in aridJand rodents (Blaustein and Fuglc
l98l.  O'Farrcl l  19i4). Results ol our sLudv sug-
gest that seasonal and daih activitv levels ofS. nut-
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tollil during daylight hours ma,v be determined bv
comple\ iDterrelationships amonfi reprodudit.e
r " , r r d i l i n r .  t emfc ra tL r re  and  mo i - l u l e  re , f  r i f cmcn l -
of thc aninrals. and comb;nations of envir-onrnen-
tal constraints to !,ihich populations arc subjcctcd.
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