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Habitat Preference and Dispersion of Nuttall's Cottontails,

Abstracl

Dispersiod io.a population of Nuta.ll's coctonrails ls:/l!ilag,tt " ttalli;) was ascertained by live-
trapping and by direct obsenatioo of individuals flushed along 32 rrnnsecr lines across aq ti4.9-ha
rtudy area in cenrral  Oregon. Dispersion of  4s caprures in thrce habirar  rypes based on regetat ive,
edaphic.  and ropographic subsrrares wa. s igni f icani ly  d i t ferenr f rom a uni iorm disrr ibur io i ;  how
ever,.dispersion.of 86 co*ontails flushed in the snme habitats was not significaotly differeni from
a u_niform disffiburion, but was significantly different from the distribution of caitures. Observed
differences in dispersion were believed to be related to diel activity patterns of conontails, and to
the -physiographic aod v€getative differences in habitats. Based on thise conclusions, observed habitat
pleference.s oJ coftonrails or rbe srudy area were believed to be arrifacts of the methods of quanti-
f lcat ,on or  d l (pers loo ol  rhe populdUon.

hlroduction

This is a report of ouf attemprs to determine habitat preferences of Nutrall's cottonrails
(Syhtihgus Ituttdlli; ) by quantification of the dispersion of a pqpulation inhabiting a
sagebrush-juniper scabland community in central Oregon.

]$(/ithio its range, Nuttall s cottontail is reported to occupy ridges and slopes vegetared
with sagebrush (Artemitia tridentdtd), bitterbrush (Purbia tri.dentatd), rabbitbrush
(Chrytotbanuaut sp.), western janipet ( Juni.perus occid.entalfu), mountain malogany
(Cercocarpus ledifoliu:) at low elevarions, upward into pinon pine (Pinu ed,*lis),
Douglas fir (Pteudoxuga menzieiii), and aspen (Popalus *emuloides) zones ( Orr,
1!40; Janson, 1946: Ir'gles, 1f6)). Apparently, plains areas without rocky outclops or
thick brush are oot occupied (Or, i940). However, to our knowledge, dispersion of a
population of Nuttall's cottontails in an area eocompassing different vegetative, edaphic,
and topographic substrates has not been quantitarively evaluated.

Study Area and Methodg
An 84.9-ha study area was es,tablished 4.9 km vrest of Terrebonne, Deschutes Counry,
Oregon, in J,rly 1972, but vras shifted about 90 m north (one row of taps ) and in-
creased in size to 87.0 ha in April 1971. The area was situated in a sagebrush-juniper
scabland community of the Columbia Basin Physiographic Province (Franklin and Dyr-
ness, 1969). From an aerial photograph of the area (Fig. 1) three disdnct habitat types
were discernitrle. Habitat Type l comprised about 18.2 ha of the srudy a!ea, and was
about 835.4 m in elevation with a flat tolngraphy and very fine pumice soils. Habitat
Type 2 incorporated about 46.1 ha, ranged in elevation betvreen 835.4 m and 841.5 m,

rPre.enr addr, 's :  \ { roodnard-Clyde.4-or  Busine)s Park BhJ. ,  Anchordse,  Ala(kd rg5U{:Technical  Paper No. 45J8.  Orcgon Agr iculrural  Lxper iment Srat ioo.
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Fisure L Aerial Dhotograph of the scudy area wirh pordons in different habitar rypes delineated" 
and numbered, Deschutes county. oreton, 1970

and consirted of a mosaic of small lava hummocks between na.tow valleys with deep

pumice soils. Habitat Type 3 included about 22.6 ha ol brm'd flat lava hummocks at the

841.5 m elevation v/ith shallo$/ soils that contained oumerous pebbles and stones

During July 1973, the vegetation was sampled by establishing 10 rectangular quad-

rats (0.3 X 0.6 m) at 10-m intervals along 10 randomly established transects in each

tnbi at type. Species of Plaots occirting in each quadrat were recorded; perceotage fre-
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quency of occuffence of species in quadrats sras used to evaluate vegetative differences
among the habitat types.

Populations of Nuttall's ccrttontails on the smdy area were sarnpled by livetrapping
with 15- x 18.7- x 58-cm unbaited cedar box-traps distributed it a 9- x l3-trap grid
with approximately !0 m between t!aF. Livetlapping was conductd for 30 coruecu-
tive days during August 1972 arld L971, for three days on alternate weekends during
April and May 1973, and for three days each week durirg June and July 1972 and.
L973. Lcxatlors of sites of caprure within the grid were recorded for each coftontail.
During trapping periods in 1973, sites at which cottonrails vrere flushed were lecordd;
numbered markers were erected at 30.5-m intenals alor'g 32 paftllel uansect lines 30,5
m apart to facilitate locating the sires at which cottontails were flushei,

Resulls

Vegerar,h)e SMae!

Growth of herbaceous species ceased trnior ro the survey; consequeotly, plant species
recorded on the study area were primarily pereonial shrubs, and the &ied remains of
a few forbs a!1d gmss€s (Table 1). Cheatgrass, Bromu! tecrorum, rhe most commooly

i+elp r. Perceni frequency of occurrence ol plani species in 100 quaihats esiablisheat in each
habitai iype on the study area, Deschutes County, Oregon. July 19?3

Percenl F.equency ol Occurrence
Habitai Type 1 Habiiai Type 2 Habitat Type 3

BromrrB tectoruml
Chryiothamnus YtsculAorus'
Sitanion hysllixl
Stipo lhurberiatrEl
Ariomlsia hialenkria'
EriEonum Yimineunl
ChrJsoilamnus nnnseosus
Juniperus occldentaug
Sisymbdrm alusslmum
U€nlzelh rlbicorlis
Aglopyron alasJstacnllnl
F€stucr id:rhoensis
PurshlB iridenbla
-lgropyron splcalunl
Poa sonalhergii
Poa cuslckil
I,eptodactylon pmsenB

E 4
5
4
7

1 3
3
3

1
4
2

'1

1

7 5
3 0
1 2
3 2
5
1
1
I

1 8
6
4
1

.13
2 9
2 3
1 8
1 6
1 0

2
t
1

rFrequency ol occurrence sisnilicanUy difierent (P <0.01) from thal expecieal baseal on unilorm oc-
currence in all habitai types.

encoultered plant in all habitat types, occuired almost twice as frequently in quadrats
in Habitat Types 2 and 3 as in Habitat Type 1. Three species, green rabbirbrush (Clr2-
rolltanzntur oivi.d,iflorus), squirreltail (Sitanion hy*rix), and Thu.rbe!'s needlegrass
(Stipa thutbetiana) appeared to be of major importance in Habitat Types 1 and 2, but
of little consequence in Habitat Type 3 (Table 1). Other major differences in vegeta-
tiori between habitat types were the relatively low species diversity but relatively high

Pelcentage frequency of occurreoce of most species in Habitat Type 1, and the relatively
high species diversity but relatively low percenrage frequency of occurrence of many
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species in Habitat Type 3 (Table 1). Species diversity and percentage frequency of oc-
cuffence of species present were intermediate in Habitat Type 2.
Cottontail Ditpertion
Dwing 7972 and. 1973, sites for 457 captures o{ Nuftall's cottontails were recorded. In
both years, dispersion of capture sites in relation to habitat type was significantly dif-
ferent (P(0.05) from rhe e4rcted dispersion based on the proporion of each habitat
tyPe occurring on the study area ( Table 2), Cottontails were capmed coosiderably

TABLE 2. Dispersions ol Nutialt's cotloniails in retation to habiiai based on numbers caughi in lile
traps or ilusheal in each habitai iy!,e on the sluily area, Deschutes County, Oregon, 10?Z-
19?3. Dxpected numbers based on propo ion of stuaty :rrea in €ach habiiat tyDe in Dar-

Meihod oI
Type I Type 3

Habiiat
1ft1re 2

1972
1 9 7 3
1 9  ? 3

8 4  ( 6 5 ) 1
4 6  ( 3 5 ) 1

1 1  ( 1 8 )

( 1 5 3  )  t

(  8 9 ) l
(  4 6 )

? 8  ( 7 2 ) l
2 \ )  (22)1
29 <22)

Livetrappeil
Livetrapped
I'lusheal

1 6 8
9 2
4 6

lNumbe.s observed sisnilicanlly dit(erent i.on numbers exDecied (p <0.05).

more frequently than expected in Habitat Type 1 and considerably less frequently than
expected iir Habitat Tlpe l. NumL,ers of capnues in Habitat Type 2 did nor deviate
gready from expected nurnbers ( Table 2). Because there were no significant differences
(P)0.3; *-1.529, d.f.:11 1" numbers o{ captures in the habitar t}'pes between yeats,
these data were combined for subsequent analyses.

During 1973, Nuttall's cottontails vrere flushed at 86 loca,tions. The dispersion of
sites at which cotontails were flushed was not significantly differen from the expected
dispersion based on the proporion of each habitat type occurring on the study area
(0.10)P)0.05; X2-4.759, d.f.-2 ). However, 32 percent more coftontails than ex-
pected were flushed in Habitat Type 3 and only 61 percent as maoy as expected were
flushed in Habitat Type 1 (Table 2 ) . Dispersion based on records of cotontails flushed
was significantly different from that based on livetrapping records (P<0.05).

Discussion and Conclusion
\7e believe that explanation of our ob,served differences in disprsion lies in a com-
binarion of rhe diel activity patteros o{ Nuttall's cotonrails, and io the physiographic
and vegetative differences in habitat types. Because records of cottontails flushed were
obtained during periods that liveraps were examined ( about O70O o 1j0O pST), we
believe that these records were influenced by the diurnal activity of cottontails. Like-
wise, we believe that dispersion of captures in live tfaps tended to reflect the nocturnal
activities of rhe species.

Nuttall's cortonrails appeared to use crevices and fissures in lava outcrops as day-
time fetreats, and were commonly observed in or nmr such formations. They were
flushed much less frequently from forms of the type used by eastern coaontails (S.
fLoridanu:; arrd some othe! lagomorphsi apparently, rhe s1mflie, mostly shrubby vege-
tation in the sagebrush-juniper scablands is not conclucive ro consrrucrion and use of
forms. Although we did not measure activiry systemarically, Nuttall's corton ails ap-
peared to begin foraging eady in the evening and rerired to their daytime retreats eady
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in the morniog. Similar periods of activity were reported for trher lagomorpbs ( Lord,
1961, 1964; ldech et dl.. 1966).

Habitat Type 1 was essentially devoid of lava outcrops; rhe pauciry of suitable day-
lme retleats may account for the relatively few cottontails flushed there. The relarively
low numbers of Nuttall's cottontails flushed and the iarger than expected oumbers
caught io live traps in Habitat Type 1 tended to indicate that most extensive use of that
habitat type occurred during the hours of darkness. .We suspecr thar Nu,ttall,s cottontails
foraged in Habitat Type 1, but rerurned to areas with suitable refuges during the day-
light hours. Cottootails may have enteted our taps set in Habitat Type 1 to obtain
shelter similar ro that plovided by crevices and fissures in lava outcrolrs in other habitat
types; such behavior could explairi, in part, the larger than expected numbers caught in
live traps io Habitat Type 1.

We believe that fewer Nuttall's cottontails were present in Habitat Type 1 than
indicated by the number flushed in that habitat type. Crevices that appeared to be suit-
able daytime retreats for Nuttall's cottontails were presenr in Habitat Type 3, alrhough
coruiderably less abundant than in Habitat Type 2. Consequently, this feature alone
doub,tfully explains the larger than expected n'mbers of Nuttall's co*ontails flushed in
Habitat Type l. I(/e suspect that the relatively flat topography and the sparse vegecarion
on rhe thio stony soil permitted easy visibility of cottontails that were flushed; in turn,
these facrors caused couots of cottontails flushed in Habitat Type 3 to be elevated. If
densities of coronrails were actually lower in Habirat Type J ai post,rlated, fewer cap-
tures than expected would be a logical aJsumption. In addition, the low frequency of
crccufrence of some plaor species in Habitat Type 3 that were common in Habitat Types
1 and 2 ( Table 1) suggests rhat those cottontails residing in Habitat Type 3 may have
foraged considerably elsewhere, and vzere not subject to capture in live traps set within
this habitat t4>e during much of their period of activity. Habitat Type 2, with an abun-
dance o{ preferred dayrime retreats supplied by innumerable crevices and fissures in low
lava hummocks in close proximity to vegerarion of a type sought by foraging cotton_
tails, seemingly should be preferred by Nuttall,s cotttontails and support more dense
populations of them.

Ifre strongly suspect thar Habitat Type 2 supported more Nuttall,s conootails and
that the observed hafitat preferences of the species on our snrdy area wele artifacts of
the methods of quantification of dispetsion of the cottontail popularion.

Acknowledgmenls

This srudy was supported, in part, by grans to the senior author from the Theodore
Roosevelt Memorial Fund of The American Museum of Natural History and from the
Grants-in-Aid Commitee of the American Society of Mammalogists. H. Holechek gen-
erorisly supplied space and utilities for field headquarters. A. H. STinward guoe aduic"
regarding analysis of vegetation. H. F. Horton, B. E. Coblentz, and J. A. Crawford pro_
vided editorial assistance.

Literature Cited

Franklin, J. L, and C. T. qyrne's. 1969. Vegetation o{ Oregon and lTashington. U.S. Dept. Agr.For. Serv. Res. Paper PNW 80. 2lo pp.
rr'"i*;"?;n,i,,53fer:,:l:\i,;"#.r3r*. Carifornia, oregon, and \Tashinston. stanfor.l

Habitat Preference and Dispersion of Nuttall's Conontails to /



Jansoa, R. G. 1g46. A Survey of the Native Rabbits of utah with Reference to Thet classification," 
D'istribution, Life Histolies and Ecologv. Utah Stare Agr. Coll., M. S Thesis 

-101 pp'
Iotd. R-lt;It.l96i. Seasonal chunges in i6adside activitv of cotrontails. l WildJife M^nage, 25l

206209.

18-41.
uectr,1. b., K. L. Heezen, and D. B. Siniff 1966. onset aad cessation oi. activitv in ^coftotratl

iabbits ?nd snowshoe irares in €Iation to sunset aod sunrise. Adim Behav, l414lo'4rJ'
Orr. R. T. 1940, The Rabbits of California Califoroia Acad. Sci. Occas. Papers 19 227 pp'

Recei.ued Mat' 24, 1977
Accepted for publication lrrre 3, 1977

ANNOUNCEMENT

The Northvest Scientific Association and the Editorial Board are

Pleas€d to aonounce that

DONALD R. SATTERLUND

will become

EAitot of No huert Scieftce

Effective with the February 1979 issue

Papeu and cotes|ondence thould' be ad'd,tested. to bim
at tbe lollouing aldtesr

Donald R. Sattedund
Department of Forestry aod Range Management
'Washiogton 

State University
Pullman, Washington 99164
(509 / 335-4006)

368 McKay and Verts


