SR Ol Geawth Arnat

ow red-backed voles find habitat patches
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Abstract: Ths purposs of this §iudy was to discover hiow reéw%z&éksd voles {wa;zrzmwmys gapperi p{t?;éﬂ%‘m 0y found prefeceed
“habitac pateiies: Tivo Hypotieses lesied weie that voles discover Tishitat paiches by chance, and thay they peregbve titm:fonm.a
distance and fravel fowards thers. The distance ai wisich voles detedied a wooded habitar was d@i@rmmed by measuring the
AcCHIALY of nristation at different distances. Animals were raleased in an unfamilior gr"sslaﬁf:i ar oneof flve distazges

{0-20 m) From. ihe-boundare of an'adjesent anfmiliar wowdlind and tracked usitg the’ spool and line-technigue. Atall
distastes: the voles oriented towardsthe woods. However. their séaction was much weakers? greater distances. Thus. radction
to the woodisad was not an *aji or npthing respense™™: the closer the voles cime 1 (e woods, the sraighier were their zzzzihs; ;zml
thé miore Jiredtly they orented” t@w:zxzis the wouds. This addds 2o oue bnderstanding efhow Tabitat f’rﬁvme'uutmn affects foles.
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SSUrALL i:ﬁ. pricision de l‘orz;egmttms & divarses distandes. Des- campacns!s oy d2é reliehés dansune praife mquelie His
aavaiens jamais 28 exposés, o 'une de cing distances (G20 mi de Y barduse dun Botad adjaceni et is-ont £ suivisau moyer
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distanies de 20 @1 entre dex $i6is de leur habiiat préfied wiscle pus compidiement fes catupagnels, mals une distisoe. dzileu
diaindtis de Teur domgine vital- (5070 m les: isolerait probablement.

[Traduirpar la Badacion]

Introduction
Habitt selection is typically mressured by determining that
wnimals usz one habitat more than otiers {e:z.. Btheredge
et al. 1989 Barnum et al. 1993 Krémeater und Bunnell 199

‘Samuel and Kenow 19971 Acbischer 2t al. 1993; Barbour st
Litvaitis I993) Most studies have concenitrated on - which
-habitats dre selected, bLi: we dlso need to know e mechs-
nism of selection. A'umais can seleet bahitats in two non-
prifaally f-‘*{cfuglve Ways: thav eIiLezr thent more often {Kmme{

graté-{Martell 1983), so perhaps the Clearcnts aretoo farge for

“voles to find the wooded habitats it the edge. Thus. under-

standing how and fFom what distance animals fad preferred
habitats might allow us (o predict optdmal habliat paich sizes.

Purpose )
Qur objectives were 1o find o bow red-backed vistes founil
preferred habitats (wooded arees). Two hypothieses were {1}

that veles discover the waodland by chance. and once ‘he

waods are snconatered Wmam there, and 123 fhat wales:

1976; Pyke 1984);
Und@rstamﬁrg these selection mechanisms might help in.
snderstanding how anfmaly fespond to habite fragmeniation.
For ﬁ:&mg}%&. ved-backed voles. gﬁleinrsaﬂamys gapperi pal-
fespens Vigorsy prefer wopdsd fahitatg (Clough 19604 Krehs
and Wingale 1976; Marris 1983}, acd their numbers drof sig-
R aamiy following cleac-entting (Martell and: Ra dvazw;-

K773 1t has heen suggested that thay die, cathér than emi- -
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FEICEIVE The woods tzom a distanee and travel owargs them,
Methods

Wa réleased voles in grasslandd it Vérious distances frons & wooded
aren and tracked fieir paths for the Aoy 38 o ravejed. Srmal auie
mials veadily tearn habitab feahires within their aves of daily. Mmove:
aenyy Alyan fnd tander 19%4: Samon $994). To ensute tial we were
s2stiag for habitat derection rather than location-based nivigation,
s fesred the voles more than | kin o tedr paing of capiore.
{Humon and Benohameu 1989} Cor general provedure wos:simiirie
thiit of Zolinér and Lima 19974,

The exPET srimertal ared was ocated ut MeElmons Pond near
Debert, Nova Scotia, Canadn. The ares coosiyed of 2 gesssy
memlow adjacent to & woodlaad, with u shasp boundary between the
twio habiats. The meaduw was ~2 haln size with 4 grasd Femht of’
130 em. s m izizla xmui grass cover, The-wooded aisa ’*wz“mod
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Tahle 1, Proportions of thread inside versus Outside:ihc_'w_ﬂ odiand habitat for voles which entered
the woods, showing ihat veles-selected woodland habitat.

Proportion in

Preportion in

Release location " woodland erassland Test of sighificance
Om 4 100 000 Exuct binonital, /7= 0.0623
All otherdistances? 14 096£005  0.04=0.05 7=229, = 0025

Note: n is the number of voles that-entered the woods.
a Measnrements were taken once volés had crossed the boundary berween the two habitats. Values dre-given

as (he.mean Z 95% confidence: limits.

Tahle 2. -Oriefnitation of veles at various distances from the wood-
land.

Distance from

“boundary (m3} i Oriéntation (deg)® V 7
5 15, 6.7£82 6953 <0.0001
10 12 0,4+ '1-9.4 0.821 <0.0001

15 7 143%466 0384 <010

20 6 32,3478 0.386 <0.1¢

Mote:# 15 the number of volés which crossed at that distance. Each vole
could be counted only-once.at ench distance. V-is 4 measure of noarapdom
movement towdrds 07 (the woodsj,

“Mean % 95% CL

Prunis wrgmmna L. (chokecherty)), 90% shrub cover: (predomi-
nantly Alngs $pp:: ~3-4 mtall), and 60-80% herbs. Both the wooded
and grassland Habitat were capible of supporting red-backid volés
(Iverson and Turner 1972).

Voles were: hvetrapped using Ugglan multiple-capture traps. The

anirals were driven 0. the release area with covers on the traps so.

that they could not se¢ thieit. surmundmgs We attached a 0.5:g $pool
of thread {~55 m’long) encased.in heat-shrink plastic to-the:back of
each aiirmnal (Boonslra and Craine 1986) Traps were placed paraile}
to the boundary between the habitat types, with 4 randomly assigned
exit direction to-prevent any bias towdrds a particular initiaj travel
-direction. At the release. sif¢, the trap was opened todllow the vole 1o
-exit by choice. Aftera minimom of 2 h (1 ehsure that voles were not
inflaenced by human-activity) the thread irail was followed.

Animals were réleased In the gtassiand 0, 5, 10; 13, or 20 mi from
the grassland/woodland boundaty in éach of five release rows. The
-release rovs were situated 9 m apart and perpendicular to the bound-

ary. To minimize the effects of odor of previously released vole:

measure of path “crockedness” and was derérmined foF each atimal
over a net distarice 6f § m.at each test distance. Overall-tortuosity i
the cvrasslzmcl was-measured:directly and gverall woodland: tortuesijty
was calctilated from the maps. A paoled # test could not be used to
compare the two mean tortuosity valites because of extreme non-
normatity, thereforea x> test-was used 1o test for i intéraction between
tortuosity and habirat.

‘Tortuosily measurernents were depéndent among: d1sw.ncefi singe:
each gnimal yleldcd several measurerents (one at each'distance). To
test for 4 general relationiship between tortuosity and distance, we

. first. esnmated the. correlation between tortirosity and distance for

each amimal. These estimates were now independent among animals,
so-we used a7 testto tést for an overall non-zerp correlation,

All of these path stutistics were measured at each test distance for
gach vole. However, since some voles did not reach the waoded
area, sainple sizes (the number of individual voles crossing at-a par-.
ticular distance) varied dmong et distancss. All means-are given =
95% confidence limits.

Results

Voles' paths were significantly straighter in the grassland
(path tortuosity 1.3 *+ (.2) than in the wooded area (26.8 *
32.7; comparison. of thé humbers of tracks that were straighter
in wooded versus grassland atea; binomial test, p <0, 0001)
Once voles reached the boundary berween the grassland and
-woodland, they traveled significantly fartherinside the wood-
land. habitat than back into the grassland (Table 1). This con-
firms that they selected the Wooded area.

At distances <10.m, voles oriented themselves strongly and
significantly towards the woods, -While at” gréater distances.
{15-20 m) voles were less direeted (Table 2). .Furthermore,
whllc the paths wege onented closer tooether and. were

"'w T

pleae R~ WERPTOCKEd "HEAInsT [ime in d latin square design.
Twenty voles {4 individuals at each distance), 17 males and 3 non-
lactating females, ranging in mass ‘from 13 to 24.¢'were released at
the expenmental area berween 14 June.4nd 2 October 1993,

To measure havitat selection, the proportions of thread inside the
woodland and grassland hibitats were caleulated and compared for
those voles released at the boundary (0 m) and’ for- all other voles
once they cmssed the urassland!woodland bcundar} Pmportlons

The oriéntation of each vole was measured at each test d:stance
‘Orientation was the direction of the. path overa net distance of § m,
with-0° pointing straight to thie woodland, Meéan angle and anguiar
deviation weré estimated vsing circular statistics (Batschelet 19813,
.and a ¥ test was performed to determing if the voles at each-distance
were aviented randoraly or significantly more fowards.the woods,

Tnnucmty {gross distance/net. distance triveled) was used as a

3. j < 0.003), both changes were gradual (Figs. | and 2,
respectively). This means that the voles’ Tesponses were not
all or nolhlng

Discussion

The results conceiming both orientation and torfuosity support
the tiypothesis that the voles do net discoyer the woadland
through the random, unotiented movement exhibited: by some
-Spiders (G:lllep;ne 1987). but rather by directed, orlented’
maovement, mdicating a perception of the woodlaid habitat.
Zollner dnd Lima (1997) found similar vésilis. For white-
footed mice. However, we cannot say how the volesknow the
woodland is there, .

Vision may have played a role in the voles’ detection of the

© 1998 NRC Canada
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Fig. 1. Relationship between orientation deviation of vole paths in
the grassland and distance from the grassland/woodland boundary.
Orientation deviation theasures how close vple paths wére oeach
other at each distance, Fiftéen, 12,7, and 6 voles crassed-at 5, 10, 15,
and 20 m. respectively). Vole paths were eloser. indicating that selec:
tion of the woodland Habjiat became sironger. closer 1o the:boundary.
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woods. as the grass was not high enough nor was there

enough of a dead grass mat in the grassland to prevent them

from seeing the woodland. Vision has been shuwn to be an
important factor in the navigation of some other small mam-
wialy (Teroni et al, 1987). but'is not necessanl) the otily sense
used in navigatibn (Das%uell 1959). Other factors. thar may
have aided the voles inglude odors. scunds, or.shadows assn-
ciated with the woods. All these ciies would decrease in inten-
sity with distance from the woods.

Why was the voles™ response to the woodiand gradual and
not all or nothing? The reason could be'that the voles gradu-
ally detected the woodland, or that, once it:was detected, they
gradually chose to go towards it. Our’ study cannat differenti-
ate berween the two; this question has generally not’ been
addressed before and needs furthér study.

There are some ways to expand this preliminary study.
First, use many experimental sites: we {after Zollner and Lima
1997) used only one experimerital sité und there is a chance
that the animals cued into some unique feature of the site
ratheérthan wooded habitat in oeneral Second, test the effect
of even orepter distances  Tha. e e

Fig. 2. Refanomhrp between vole path torwosiy ferookedness)

the- grasglamd and di%nme from the grassland/woodland boung:
Fifteen. 12, 7, and 6 voies crossed at 5, 10, 15, and 20 m,. Tespet
tively. Vole paths were strazghler indicating that seléction of the
woodlamd becdma stronger, closer to the bmlndzuy {aniong anin
mean 1= 0.66; (=385, n =13, p < ¥ H03 _

= é
8
X
E 50 zL =0.66
&
=
- X
2 E X
% 2.0 %
s
= e v
@ f X
g 15
2 i % x
2 { X X X
._5‘_ i ) ; X
T 1.0 o g % X X
I T B P ] H
0 5 10 15 20

Distance fram woods (m)

of red-backed voles” home ranges, Since habitat seleciien
based on directed movemen, the area of grassland required
create ‘a true island would be larger than that required if t
habitat was found hy random movement. White-footed mj
aré similar in.size 1o voles and their résponse distances z
simiarly short. It weuld be interesting to know if detecti.

distance is mostly dependem on aiiimial size,

Animals can respond to habitat on many different spati
scales {Addicott et al, 1987; Kotliar dnd Wienis 1990). On:
large scale, habitat selectzon is swdied-as animal émigratio
immigration, migration, and orientation (Orians 1991} Mec?
anisms used by dnimals 1o navigate and éfierit bn a larg
scale might-also be dsed to find smaller scale hiabitat pat “he
In this study, we have tried to bridge the gap between orient:
tion and the traditional concépt of habirat selection, studyin
orientation as part of the $election process.
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