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: ' ABSTRACT : _
\\\\;;VEEQnts and home range size of Clethrxonomys gapperi were investi-
gated during the summer of 1970 nnd the summer and fnll of 1971 on a

13.75 halplot near the Heart,Lake Biologxcal Station (60 5}'N, 116°37'H),
in the Northwest Territories. The CKR mgth&& wag used, with live-traps
placed on a 50.23 @ gr%d and'ieft in ﬁos;tién for the entire trapping
season. Data ‘on ali animals captured % or';ore times were used to draw
“
home range Jﬁps and to establish home range sizes by use of standard
measures: area (M1n1mum Polygop, Exclus;ve Boundaxy Strip), Observed
- Range length (0R¥); and Mean Intercapture Distance (MID).

Values forrhomé ranges were 1 r than those recorded in the liter-
ature for Microtines,'and in most cadai ééveral times larger than those
recorded forbg. gapperi. ‘Hale hpme.rgngé 8izes were considerably larger
than those of females, and males appéared to move gbout'qgre.

Ranges oVerlapped'consider;bly 15 both sexes and amount of overlap
appeared to increase as the season progressed and hﬁmberS'onithe'piot
incre;sed. Sex ratios never departed aignificantly from 1:1, and botﬁ
sexes were captured with equal frequency; although males showed a tendency
to use more traps as numbers of céptures»increased.}

Seasonal diffetenceﬁ in ORL's were observed for‘males_bgt not for
females. MID's also tended to be related to seasoﬁ, anéﬁdid not appear to
be affected by numbers on the plot. -

. Ranges of overwintered #nimals ;ere larger than those of fall captur;d
animals and ranges of‘those animals,attaining sexual maturity early in the
B8eason were as large as those of overwintered adults. Fall‘rgngv disinte-

o
gration was accompanied by general unsettledness on the plot/in both sexes,

‘and density of animals in the fall was more thén double the 8pring-summer

density. 4 . iv
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- INTRODUCTION

A Home range is efconce§t4that.has been aefined'in rany ways. ‘The bast
vvxknown is Burt's (1943) defxn»txon: "th&t area travereed by -the individuul
in its normal activities of food gsthering, mating, and'oaring for young."
Since 1943 much controveray has nrieen and much workdhao peen done in

attempting to define home range p.rnmnter?, Methqdll eepecially those
employed in attempting to e-timate hone,range eize,@dve come*under close
‘ecmtiny. S a | ‘
j _ Home range boundarlea are amehoxd and not etatic (Burt 1943) -and are
-dxffuse and general rather than eharply defxned or outllned (St1ckel 1954) v :’
In order to eatlmate the size or area of a hOme range, however, concrete
. ;boﬁuiurxee must be assumed. Various workers (Hayne 1949, S%ickel 19*4,
rBrown 1956 kaxtzna 1965) have collated the dlfferent methods of home range
calculatton, and have enumerated advantages and dxsadVantages for.each.
Some have made comparatxve studles nsxng d1fferent methoda for calcula&xon
'of range areas (hohr 1947. Stlckel 1954, uazurkxewxca 1971) huch has
'also been done regardxng home range shape.' Or1glnally thoueht to be c1r-.
- cular (Hayne 1949), they are now aleo assumed to ve 11near (Stumpf and
i Mohr 1962 hohr 1365) or elllptical (Hazurklewlcz 1969) |
,‘A metbod for calculatlon of home ranees uq1np a'georetrlc'center of
'act1v1ty was d-flned by,Fayne (1949), and elaborated as standard d1ameters
by Harrxson (19,8) qu refxned Yy Calhonn and Caahy (1958) A11 of these :
-.methods necess1tated cIrcular homé ranges and Jenrlch and Turner (1969) .
'and Hazurk1ewxcz (1969, 1971) wodxfxed and extended these methoda to - ?“»:-"-
1nclude elllptlcal home ranges uainc a. blvar1ate he¢4§:!d1str1butloh to . o

} allov for calculatxon of an ellxptxcal area. The tqndency for rangea to 1

' e
Do elliptfcal was substantxated by Tanaka (1972) who aido shoued that



lengthi of loua und uhort ue- of tho 70119.0 shquld not bo o(lculntod

using the normal diatribution. ‘ Recont].y. the validny of. ano ) (1949)
center of mctivity concept has’ been feltod (Smith, Boize, and Oentry 1973)

with results indicating that aninalp were found in hurrows‘on the outer ff~,
“ \

edgeoftheirknownhomarangu.v" CoL T

ane (1949) suggosted that trapping mchanica csueed a lgvelling offl
of calaulated range a.rea after a certain numbcr of rocaptures. According
to vu.rioua rezaarchoru the munb‘r of capturee roquired for reliable ‘

: estmtion of home ,lze dif!era since thc curve for, inc‘reuo of ,range
: >
’s'qx111zed levela off at different values, depenaingﬂifv

* "3'0',

type of- ares an& other factors, Stickel £1954) used 10-12

'..si'z'e per

on. range sha‘ ,
" captures as the minimum cut-off point llazurktowicz (1971)‘*5 mdapturqsr

' Tmaku (1972) 6 or more recaptureu. Netzgar and Sheldbn (1974) developod

a method b;r which it iu gousoble tb comp:tte an index of home ra.nge sizc
that in indepondent af umple lue and 13 free of usumptions reguhing
_ shape oﬁ' homo range and number of captu;'es of ea.ch mdi.vidu’l
Dutnncea between tra.ppmg pomts have al.o baen reported to affect '

-

apparent size of home rangs. Clouly spaced traps restrict anwal'a --',“3;
memnts, wlule vi.de]qr qpuced traps make it dif(f:.cult to establish
"'bound.amos precinlx Nikltma (1965) found that 2 50 m grid’ was- too
la.rgc for Clethnonm la lna, while & 10-20 m grid spacing on ‘a 5.
| ha plot was "ideal" Chitty (1937) found that widoly ‘spaced grid pattem: .
favored linear capturen ‘of animals’ (__ glare olns) lohr (1947), Hayne (1950)
and .Sticko} (1954) ‘found that ca,lculated range ma mcreued with increase
* of dutanca batneen trape. - Da.vis (1953) snggeuted that tra.pa de placed at
va.ryx:;g dintanooa fron each other, but ‘this complicatedf t;xe analysia of

- data, u.nﬂ resulta obta.ined vere usually the sm as vhen a regula.r grid

EN



pattern was used‘(Stickol 1954). '

Nikitiﬁ§‘(1365) suggaatéd: thét_range sizes are dependent upon
distances be#weqﬁ traps only when tq;ps femain in position for a long time,
and are'not'rdlocated during the bourﬁe of the field work. “Thg.anidals
rely on the traps aa‘réfug§s or f;eding pigces. " She Siso stated, that traps
could he‘qut‘oﬁt for one ueqk in.foiest_siiuations, but'fﬁis time was
ydriable,'dépendiﬁg on uvﬁilable food and shelter in thenloqality afd
pbpulqtion dgnéity. Burt»(1943) in his dafinitiqn of home f;ngeispecifically
~exsluded'éallies‘from’the normal‘range, bﬁt no completeiy.objéctiVe method
.exygts-to differehtiﬁfeléxploratory sallies'fyom the nbrﬁai ;ange traVels.
(Tanaka 1972).; Also, examination of ah dhimai;s moVementé for»fqd long'a

AL

'txme makes ah1fts from the normal range more notlceable.

The present study of red-backed vole, Clethrionomys gagger ‘in the

. nd}thern boreal forest usxng a large trap grid on a large plot wlth a
minimum amount of trap relocatxdn xs an attempt to:

1. ltabllsh size of home range by standard measurcs; area, Observed Range

Length (ORL), Mean Intercapture Distance (MID),

é. "Determine whether homo rgng§s arqve;c1usive(9r whether.théy‘overlab;‘

3, Determine  if differeneeé in gize of réhgeé‘exist-ihvmales.anﬁ fehalés;
4. Determins whether seaapngi differencés exint‘in home rapgeﬁsiées for
both sexes;. ‘ | |

: 5. Determ1ne whether Bize of home ranga is 1nf1uenced by population numbers;
' - i .
6. Defermiﬁe whether hﬁﬁe r;nge sizes vary dccbrding to the ages of tﬁé

indigiduals..

E}



THE STUDY ANIMAL

C. gapperi prefers wooded areas and is reputed QQ prefer moist

'situatiobs. Its diet 18 made up of a ﬁariety 6f plant and animai~materials

(Dyke 1971). Females are multiparous and have a ygestation peribd of 17~1)

days (Svihla 1923). Onset of breeding corresponds with spring thaw, and

. overwintered females within the study area may produce three litters a

" season (Fuller 1963). Females born early in the summer mature, but females

born late in the summer remain immature (Fuller 1969). Overwintered males
galn wo15ht ear11er than females in epring, suggesting an earller onset in
spring grpwth;(Fuller, Stebbins, and Dyke 1969). In one study (Patrxc 1962),

littgr‘sizo and percentage of females breediny was inversely related to

cdensity. Youny are weaned at about two or three weeks of age, and no voles

are known to survive more than one winter.

THE STUDY AREA

"

Field work was carried out at the University of Alberta Research.

' Station at Heart Lake, N.W.T., about 80 km (50 miles) west of Hay River.

‘The 13.79 ha (34.138 écre) plot consisted of a rectangle é51.5 mx 553.3 m

(110 rods by 50 rods), with its long axis lying approximately N ~ S magnetic |
(Fig 1). A low beach ridge that runs diagonally across the plot (included

in the mixed white spruce — aspen association in Fig 1) ie covered primarily

Yy aspenf(Pépulﬁs tremuloides) and deciduous shrubs such as low bush cran-

berry (Vibufnum edﬁlé), green alder {Alnus crispa), and prickly rose (Rosa

acicularis). . Jickpine (Pinus banksiana) stands are gébobiated with an

underétory of Juniber (Juniperus communis, J. horizontAIis) Buffaloberry

(Shepherdla canad~ns1s) and shrubhy c1nquef011 (Potent111a4frut1cOSa) are

“found in. assocxatlon with both P. ba;ksx ana and the less dense etands of

wh;te spruce (Plcea glauca)f Alnus,cr1sga forms the major part of the

-
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understory in less dense white spruce stands. No shrub layer occurs in
dense white spruce areas which are found alongsthe base of the beach ridge.

Ground cover ie.méde.np primarily of mosses and lichens, with large

nunbers of bog cranﬁerry (vaccinium vitis—idaea), bearberry (Arctoctaphylos
uva-ursi), wintergreens (Pyrola spp.) and bastard toadflax (Geocaulon
lividum). Some aspen areas are characterized by presence of grasses

 (Elymus, Pbsfuca, and Calamagrostin)'and gedgs (Carex sp.).

Area A has a hxgher proportion of . open Jackpine with little cover

\and was qualltatxvely Judged to be 1nfer1or to Area B in habitat,

\\ -tonomys shares the study plot with deer mice (P-romz

\ . \
maniculacus), meadow voles (Microtus pannsylvanicus), and heathsr voles

(Phenagggxg intermedius). Shrews were not captured. but probabdly were

present at very low density. Chlpmunks (Eutamlas m1n1mus) were present

and were occasionally captured. Potential predators were weasels (hustela

erminea) and marten (Martes americana). . Canada Jays (Derisor-us canadensia)

attacked animals released from traps, and a red fox (Vulpes vulpes) with

mange, attracted by a garbage pit and litter left near a publxc area1

»frequented the plot. No account was kept‘oﬂ\faptor1al blrds.

. MATERIALS AND METHODS |
Grid lines at 50.29 m (10 rod) intervals divided the plot into six
parallel lines of 12 trapp1ng statlons. Three Longworfh'trape provided P
vzth lab chow, sunflower seeds and terylene batt1ng were placed within |
3m (10 ft) of each’ stake marklng an 1ntersect1on of grld lines. Durlng
the fxrst season (1970), traps were left in posltlon the entxre seaeon,
concealed under logs or other natural cover, and protected from dxrect

1nsolat10n u$erever necessary hy pade of ephagnum or llchens. Trape}were

only open on one half of the.plot at any g1ven5t1me, the north (A) and



) ¢ .
south (B) halves being trapped for seven consecutive daye in alte;ngke
weeks. Each such trapping period is referred to as a Rota, Neetiboxe-
were cleaned and contents replenished; and tepsion of "the peleasejnechanipn
was checked at the beginning of each trapping period apd at the time qf
release of each ¢aptured animal. Traps were inespected twice‘daily in mild
weather, and three times daily on hot-dry or cool-wet days. Frequent
walking pf the grid during trap checks regulted in formeﬁion of3fraila.~

Trapping proce@ures remained relafiveiy-uhchanged the secohd fie}d
season‘(l971) with elternate halves of the plot-beiﬁg trapped alternate
weeks, but 1n addltlon, in, order to try to further de11neate or define
range boundar1es, traps in selected areas were rotated -veny two days to
locations balf-way be tween trap points. -Also, for one week, the two qub—
plots were run.eynCHrénously. | | | | -

The‘trappihg season was begun.on'nay 13kin 1970, and q.ptinued»until

August 27. The“season was started later in 1971, pn May 17, because ofie

 1ate sprlng snowfall and carrled through until Auguet 213, whenbtraps>vere
plcked up for a 2 - week 1nterva1. The traps were washed, rebalted and

’ reset from September 9 until October 7 when fredz1ng rains and frosts

_Q%owered trap efflclency and caused deaths due to exposure.

e

All animals that succumbed in the trape due e1ther to overheating

or éooling were~autopsied and skulls were kept for-age determlnat1on.

In the fall of the gecond field season (1971), area B was snap—trapped
‘with two Museum ‘Special trape per station on rows and mldway between them
'_(a-dlstance of 25 15 m). The folldwing epring the entire plot was snap—

a trapped agaln, this time with two addit1ona1 pomts,makm0 a 12. 57 m ngd.
_ Animals that were snap—trapped from October 10-15 on area B dhd in the

epr1ng ofv1972 on the entire plot (A and B) were also autopsled and their



o range areas were calculated.

ekulle and internal paresxtee were eaved.. g ' f o o ’ -

An1male 'were 1n1t1ally marked by toe-cllpp1ng, later hy both toe- (
clipping and ear—tagg1ng. In addltion, they were wexghed to. the nearest : Sy
O. 5‘g using a Pescla eprxng balance equlpped with a c11p that in turn was

ttached to the nape of the anxmal's neck. Thus suspended it could not- _ii !,‘ul

struggle much, facllxtatlng fast accurate readingfdf“the scale.- Pos1t10n |
of testes 1n males and presence or aheence of- vagxnal mucoue plubs n
females were also noted. | | |

The data for the home range size (e1ther linear or area) include
anlmals that were captured on the boundarxes of the plot as long as these
lianlmals were captured at least five t1mes. (See graphe-of capturee vE.
A number of trap points in Reeulte.)'Expleratory trlps were excluded when-
 ever they were detected. . | | | |
| BOme ranges were calculated usxng eeveral technlques‘ Cbeerved ﬁange
Length (ORL), Mean Intercapture sttance (mID), M1n1mum Polygon technlque,
and nxclunge doundaxy Strip. -All of theee are descr1bed and dzacuseed hy
Hayne (1949) and Stlckel (1954) who also enumerated advantages and dxs-
.iadvantages of each method. ' ' ;

1A calculatxng home ranSe léngih crzarea,:zero.Valueelcccurredvin L
Abpih’male and female groups when an anxmal had been captured repeatedly at;_
only one.point. Since a zero value is not poeszble unleee the anxmal Was
.'sedentary, a value of 50 m was glven to. each zero value 1nd1v1dua1 in
calculations of Observed Range Lenbth (ORL) _ The Glatance of 50 m was

chosen because Lt was half the dzstance to- the next Lrapping poxnt, taken

-.on. each sxde of the trap poxnt. Thze procedhre was almo used when home
W%

’:



hESULTS
Demogrephy
Numbers . 7
- During thxs study, 463 ehimels‘of four uifferent spepies were captured
and marked (Table 1), 154 in 1970, 315 in 1971. The results and discussion
uxll be centered on C. segger (402 anxmals) For ali other speoiee,
1nsuff1¢1ent data are avaxlable to plot reasonebly accurate home ranges.
P. maniculatus was the second most abundant spec1es, but most 1nd1vidnale

were taken in- border trepe, thus makxng any celoulatxons of home runge

suspeot. P. 1ntermed1us and M. pennyslvanxcus were not common 1n the .
".reg1on. | |
The numbers of C. gapperi and P. manzculatua comb1ned were remarkably
similar for therperiod~from May to August in each yeer (Table 1). A

qecline in C. gaggeri in 1971‘was compeheated vy an increeae in g.:maniculetue.

}

. In September ‘and October of 1971 however there was an influx of
‘unmarked C. 5agger1 onto the plot whxch resulted in e doublxng of the
populatxon marked for the seaaon. Hhether thle dOub11ng, or at least an
increase in mumbers alao occurr;d the prevxoue year could not be confxrned
in thxe study e1nce the trep season ended 1n Anguet of 1970.~-
5522221 were about evenly dlstr1buted on the two halves of the
 plot ulth area B harborxng a sllght excess of animale in the summer trap
eeeson.of 1970 “and a.greater excess-1nxthe fall season:of 1971 (Table 2).
o ‘In the sumner of 1971 area A harbored more animals. f'¢
Numbers of 1ndiv1duals captured per day were extremely varzable when-r
taken in 2 - ‘week perxoda throughout the season. Numbers remalned relatively
' stable in 1970 (7#2) thh only very gentle peaks (Fxg 2!) The lowest A

S
.1eve1 occurred in- txme perxod I&E_/Irom June 8-21 (Table 3) In the sprxng 7

10



Table 1.

'otal numbers of 4 species of animals captured in live-

traps on the study grid, including those that died in

thgps and those captured only once.

1971 (Total)

C. ga ri

P. maniculatus

K. peméylvwicus
'P. intermedius
s '

-~ Total

19%0 . - wn
13 V=27 VIII 17 V-23 VIII 9 IX-15 X 17 V=15 X
135 109 158 267
o 46 B! 47
2 . Y
1l 1
154 156 159 s

1l
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and summer season of 1971, values again closely resembled those for 1970,

although they were slightly higher (9+4). Again,.the lowest value occurred \

in time period III, form June 14-27. However, while values at the end of
the season were beginning to decline in 1970, in 1971,_when trapping was |
stopped during time period VII, August 9-19, mean numbers of indivdduals‘
captured had increased to double that of tne low during time period III.
When trapping continued in September, (time period VIII) numbers continued
to rise until at the end of the fall season (time period IX) they were
double the number that had been captured at the end of the summer season
(time period VII). In the fall increase in numbers of individuals, mean
d;ily captures of males and females were almost equal (Fig 2, B and C)
.afthough in actual numbers more females uerevceptured than‘males.during'
this period (Fig 3) . |
| Rlses in numbers of *individuals captured daxly roughly correspond
_with emergence of Juvenxles, which began in time period IV in both seasons.

Although the Young began to appear in time period IV in-voth years,
.numbers of unmarked animals did not etart‘increasing until time period v
in 1970. Then throughout the season and untll its end, in each time

)

period a slxght maJorxty of unmarked individuala were femalea (Fzg 3)

In 1971 an 1ncrease in unmarked 1n41v1duals began in time perlod

IV but numbers of un-arked anzmale were not deflnxtely in favor of females -

until the fall trap season,.when more .of the newly captured animals were.

females.

7

In 1970, mean daily eapture of males was on the average lower than
that in 1971, while mean dally cap » e'of'femalee were~slight1y-higher in
1970 than 1971 (Fig 2, B end C). fThe fall values in both males and females

So
are more than double the sprine—sum-er capturee.'

\
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Table 3.v'Relationsﬁip between time periods as used in the text, trapping

rota , and calendar dates.

. ' ' TINE
ROTA PERIOD DATE
1970 1&2 1 Nay 13~-24
384 1I ' May 25-June T
5&5 II1I June 86-June 21
1485 Iv : June 22-July 9
9410 S v o, © July 6-July 19
11412 ~ VI ~ July 20-August 2
13&14 - : VII August 3~August 16
15&16 VIII August 16-August 27
1971 C1&2 . . I - May 17-30
3&4 S g II - May 31=June 13
5& ' 1r - June l4=June 27
a8 . v June ‘28-July 11
© 940 vV : July 12-July 25
1142 . VvI - July 26-August 1
13 vII © August 9-15 o
‘15&16 . . . VIII . September 9-September 23

' "417618 : 2 e X September 24-October 7



Figure 2.

mean numbers of C. xapperi captured daily, taken at 2 - week
intervals. Horizontal lines are means; bexes show 95% confidence
intervals; and vertical lines indicate ranges. Total number of
animals caught during the 2 - week period is indicated in
parantheses. Fig 2A represents number of males and females; |

Fig 2B represents numbers of males only; Fig 2C represents

‘pumbers of' females only.

A
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Sex Ratios

On area B, the sex ratio never departed elsnlflcantly from 1: l elther
in 1970 1971 or 1972 when the plot was enap—trapped (Table 2) although*‘
fluctuat1ons occurred in total number of an1mals captured. On area A,
total numbers of animals captured remained relat1ve1y constant. Throughout
the entire spring and summer seasons of_1970 and 1971, males made up146_and‘
- 52% of ‘the populat1qn, respectlvely. However, in the fall (September 9 -
October 7) numbers of males had dropped to 34‘}: of the trapped sample (C( -
3.69; p) 0.05)" Hhen area A was snap—trapped in the eprlng, 75% of the
eample were malee (X 2.00; p)> 0. 05) dhen results for areas A and B are
combined, the ratio remains 1zl 1n ‘both 1970 and 1971. Snap—trapp1ng
<<::dgca.ted that although numbers of anxmals were lower in the eprxng, per;

tage of males in the populatxon had 1ncreased though not 51gn1f1cantly

(Table 4).

Surtlval . »
A!lﬂliﬁ More anlmals had survxved the winter of 1969-70 than 1970-71
‘;although the number, of anxmale that entered that winter (1969-70) is unknown.
of a possxble 35 anlmals kn0wn to be alive in the fall of 1970, (Fxg 3)
only 2 marked anlmals (both females) uere recaptured 1n a sample of 22
taken in the spr1ng of 1971. Of the 73 marked anlmals that entered the.,.
sznter of 1971-72 (Table 5), 12 were recovered in the eprlng of 1972 (Table i
4), wzth the largest proportxon belng Auguet—marked an1mals (Table 5)
This ndmber mlght have been larger 1f the B half of the plot had not been-
enap—trapped in the fall of 1971.. Thls Iarger sample of marked anxmals
in 1972 may 1ndxcate that trappmg was ended too early m the fa.ll of 1970 A

and that a great deal of m111ng may be caused by th1e general fall unsettled-

MSB. .3

/



Table 4. Numbers and sex ratios of marked and unmarked snap-trapped i”"
Eo SaEEeri.‘ . o : o

R 9T . . SPRING 1972

Unmarked ' Marked . Unmarked . Marked -

a . A ) . : 2 Lo 2

h  x %d n X %8 n X %4 n K.

Caread x5 63 6 2.5 " BE

 Area B 24 S 50 38 '.842  61 18 44 61 4 ’..5 o
' . i : -/ I - B : B
_ ; / .

TOMIS 28 50 - 38 .842 Bl . 26 .69 62 12 . .66 83

» hdt_snﬁp—tiap§od -
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Even though area B waeranap-trapped-in 1971, more animals were snap-
trapped on it in the epring'ofv1972 then on area A, which was left undis~
. turbed in;the fall of 1971>(T3$Je 45Q?>HoweVer; a ldréer.prcpcrtion'ot
" area A animele uere marked (50% as oepoeed to 18%). bl
Summer In both'l??d end\1971; by the end of August, May and Junercaptured
.animale made up a very small proportion of the popuietionﬂ(Teble.S)r
: Nearly-half of the populations in’both years uere'made up‘of Augusf capturee,.
and 1/3 of the popuiatione cvauly captures. By October of 1971 May, June, |
‘and July captured animals had dzeappeared and .more than half of the © \
pOpulation was made up of September capturee. . ]
_A Montnly eurviual of overwintered,animels (Table 5) (i.e.'xay and June
_ captured-enimale)eappeared.to‘he better'in'l§70 than.in 1971, with a ieréer
.proportxon makxng an appearance in the August sample.i Tne proportion of '
. 1nimals 1n1tlalky caught in 1970 was uuch Lower than that in 1971 although

‘raJ to June and June to. July surv;val was especlally hxgher 1n 1970 than

vt'~_197l. In both yeara, however more so 1n 1971, the wcret eurv1va1 of

-overwlntered anxmale occurred from June to July and from July to Augue_
_:Best monthly surv1val of ycung of the year occurred in the August caught
“,eample.

Actzvxty _ - o ‘
' Hhen the°punber of anxmale captured per day ‘was dzvaded xnto thoee\;»;;;/:rl
cangnt durxng the evenlng trep check (day actlve) and those captured e,' o
"durxng the mornxng trap check (nz actlve) in both 1970 and 1911, number EE
Jof capturee was 1n1txally the same durxng the mornlng and evenxng irap .
checks (Fxg 4), 1nd1cat1ng no preference for nocturnal over d;urnal act1v1ty.-
..Near the end of July and beg1nn1ng of Anguet larger numbers were caught in

:ip the evenlng'suggeat;ng a tendency toward nocturnal..

B U O P
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aotivity‘as nights lengthened.' lhisiseparation was,especially:noticeable
ﬁhen»trapping uas‘resumed ln September,‘197l.v. h -
Home Range ) o S . N

Introductxon

_Two problems plague the student of home range ‘as revealed hy 11ve~
trapp1ng. How many captures are necessary to-gzve an adequate picture? -
How do you recognize exploratory sallles? e

I attempted to answer. the first questxon by plottzng number of times.'
an“indivtdual'was captured agalnst number of-d1fferent'trapsuused hw that
individual. Representatxve results are dlsplayed in Fxgures 5 and 6.
is clear that females reach & plateau rather rapidly so that for the; 1 ;
| felt Justlfxed in 1nclud1ng all anxmals captured 5 or more timee (4 gr more
Hrecaptures) Some males (eg.. 0—164, 0-37) behaved much lJ.ke femalé\s, . ’ \ : -
~whereas others, notably 0-152, and G—36 were stxll addxng to their trap—

-'_revealed home ranges after 50 captures. In most cases in malea, e\small

. plateau occurred after 4-7 captures so I also used 5 captures as. the cut~

"’off poxnt for males. On these bases, 44 anxmals caught 1n 1970 quallfied S,‘,l

N, -

Vplus 59 1n sprxng-summer of 1971, and 34 1n Septemher—October of 1971

- '(Table 6.

\ On ths second poznt I drew maps of all trap-revealed ranges of all
‘.anlmals that quale;ed (Flg 7, 8, 9) Some exploratory trxps were easy
- to xdentxfy (Fxg 8 Fig 9A) whereas. others were less obv1ous (Fzg 7, ng |
9C) Flnal ‘decision as to what to 1nclude 1n the home range was made
'subgectxvely., The movemsnt in Fzg 8 I classed ‘a8 sxploratory. The extreme-:
movement in. Exg 9A I. also classed as . exploratory'zn nature, uhzle movements j?:':
_ mapped 1n Fxg 9c sere accepted as . due to normal actlvxtzes.':" - ‘

All femalee captured 5 Qr’ more . tzmes 1n both years were captured at



“

Figuré 4. Daytime (®) ve. night time (W) captures of C. gapperi by 2 ~

: -~ " " week ‘intervals for the whole plot. Note the similarity in
‘numbers captured around the solstice -(Periods II - IV) and =~ =
the separation as nights lengthen in August (Periods VI - IX) . .
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A

ire 5. Representative results of number of captures of individual
C. gapperi plotted against number of traps the individual used,
to determine how many captures are adequate to plot a home range.
The y - axis represents number of trap points; x-aXis the number
‘of captures. 1370 females are represented. on the left side of
the page, 1971 females on the right. YOY stands for young - .
of the year; OW for overwintered animals. o
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Figure 6. Representative results of number of captures of individual
C. gapperi plotted against number of traps the jndividual
used, to determine how many captures are adequate to plot a
home range. The y-axis represents number of trap pointis;
x-axis the number of captures. 1370.males are represented
[ " on the left side of -the page; 1771 males on the right. YOY
" . stands for.young of the year; OW for overwintered animals.
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- Figure 7. Trap—xfévealed home rangé of Q—3é malye' show’ing no obvious
¢ . . exploratory trips. Size 6'1" circles is proportional to
' frequency of  capture at each station.
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Figure 6. Trap-revealed home range of G-158 male showing one obvious
' exploratory trip to station 3-4. Size of circles ;s proportional

to fréquency of captures at each station.
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Trap—revealed ranges of 3 female C. gapperi. .Most female ranges.

- resemble C.(G-30), in lacking exploratory trips. A (G-23)
shows one obvious exploratory movement to station 2-11. Size
-of circles is proportxonal to frequency of capture at- each

station. szfzculty ‘arises. in. cases- ‘such as C (G-198),whose
visits to . 2-2, 2-4 ‘and 3~4 could be considered as short explor-
atory trips._ I decxded, subaethvely, however, not to. conaxder
them" as such. , : o _ .
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‘1-9 different trap poxnte on the plot, with 88% bexng captured at 2-5
"po1nte in 1970 ‘and 80% being captured at 2-5 po;nte in 1971 (Fxg 10 B).

In the female group, in‘1970, one animal ueed ‘6 capture points in 8 captures,
_ but in both years, although 1nd1v1duale were captured as many -as 40 timee

in 1971 ‘and 55 tlmes in. 1970 no female ever. used more than 9 trap.p01nte.v

. No eubstantxal dlfferencee occurred between years in spite of the additzon
Cof . traps at 25 m 1ntervale late in the summer of 1971 (See Methode) In

the females, therefore, there was no tendency tc uee more trape with
1ncreased number of capturee after the fzret few recapturee.

Malee ere captured at 1-23 trap poznta in 1970, thh 89% bezng

' captured at 2-1 trap poxnte., In 1971, malea were captured at 1-19 trap
poznts w1th 92 5% of them hezng captured at 2—8 trap p01nta (Fxg 10 A)

;Hhen the trap grzd. as eltered 1n 1971, the rev1eed epaczng d1d not change

» the number of capture poxnte elgnlfxcantly but d1d allow for more. recaptures \
.:.per lndxvzdual. hales aleo ehowed a tendency to° use more traps a8 the

" number of recaptures 1ncreaeed. Up to about 10 captures, malee and femalee
~ were slmxlar (1—6 trape) Beyond 10 captures, males contznued to ‘use : .te"i

IS

v _addxtlonal traps.

, nale home rangee could usually not be drawn w1th confzdence eince few::‘t
of. the ranges were completely w1th1n the confinee of the plot.“ The eltuatxon o
dlffered eomewhat for female\\e1nce they occupzed fewer trap poxnte and o
‘ pome of the femalee had thelr ent1re aregrof actzvzty encompassed hy plot '
.Abounlerles.- Manw femalee, however, also had rangee that bordered on plot ~}

-_boundar;es.,

Observed Ra.nge Length (om.)
Observed range length 1e the d1stance between the moat wxdely eep— :

‘arated capture eitee and is a 11near expreeexcn of. home range‘exze. Ita
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' Figure 10.  Number of captures’and number of traps utilized by male (A) = . - '
SR and female (B) C. gapperi, grouped in the following trapping -
L operioder . oo o PP

too . .

" e'Spring-Susmer 1970 -
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Fi_guzie“l_l. Observed Range Lengths (ORL) of female (A) ‘and male (B)
: _q._ £apperi during ‘the trapping seasons of 1970 and 1971.

T



41

mmmhmi NI wmoz<._.m_o ‘.
cov.onn 00¢ 0ST 00Z OSL 00L OS n« 00Y 0SE 0OE 0SZT 00T OSL 00L o.., sT

E R B R 08D
w0

AT E TR L

. ° .
P

L

1261
‘190~ «nem.. £

'STYWINV 40 HIGWNN

: rT—rT1L[];ff‘l];lT.Tl B T -

o8



main advamtaée ia.that fewdr-captnrés are necessamy td determine ORL‘than
to calculate ranse area (Stxckel 1954) Observad range lengths were cal-
' culated for each 1nd1v1dual trapped fzve or more times for the entire
trapplng seagons of.1970 and 1971 to get some ‘idea of the total range
covered by the\vqieg, and at 2fweek_inter§dls,durrng the trapping seasons
to seé'if'any seasonal Variation occmrred.v |

.~ The female-curve is unxmodal in 1970 1971 (Bprlng—summer and fall),
._and fhe two years comb1ned (}ig 11 A). Essentlally all (97%) of the
- females had ORL's that were Iess than 151 m. Of the two females that had
ORL's that exceeded 151 m the longer of these (201-250 m) belonged to a
female that was captured near the end of the 1970 geason (August) and the
shorter (151-200 m) to a female captured in the spring of 1971. Most of
the fall—captured females had ranges be tween 26—50 o, .

The male curve 1s unxmodal for 1370 ulth 79% of the anlmals hav1ng

ranges exceeding 150 m (Ilg 11. B).  One male Had ‘a measured range oi 400 . m,-
but its true range may have been ‘larger slnce it was bounded by one of the o

plot borders. Another male. thh .3 measured ORL of 300 m, was also trapped

- approxzmately 3 trap 1ntervale (150 m) beyond the western border of the
plot. All of  the fxrst litter males of the aeason, six in number, had
ORL'B greaxer than 200 m. ) | ‘ |

_ Tha male curve is blmodal for 1971 and for the tuo years comb1ned.'
Fall captured animals (40%°of the total 1971 sample) contrxbuted 60% of

_ the short ranges (6~150 m), while overwintered anxmala contrlbuted 17% of"

42

'thb.shqrt'ranges Of-tha longer_rgnggs,'SG%'of the anlmals were.overwxntered

males, while the rest were young of the year.
Males and females behaved quite differently, especially in 1970, -
with essentially mo females exceeding range'lbngths of 150 m, while the .

l
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nagorxty of male ranges were greater than. 150 m. In 1970, all of the
male young of the year had rangee greater then 200 m, uhxle in 1971 the
numbers were evenly divided (excleding the fall. eample) with 50 % having
long and 50% havxng short ranges. -

lean ORL's were calculated at 2 -weeg 1ntervals for. both years comb1ned
since sample sizes for each year taken separately were too small.: Mean-
female ORL's (Fxg 12) never exceeded 120 m and never drOpped lower than
84 m, whxch was the value for the laet trapplng perxod in the falle
: Fluctuatuone between these two. values qccurred, but they were not eign1f1cent
(p<0 05, Duncan s Multlple Range. Test). | B

Hale mean ORL'e were unxmodal (Fig 13), wlth mxdsummer valuee bezng ;
’ exgn1fxcantly longer (p<0 05,_buncan 8 Multlple Range Test Table 7) than

' early spring and late fall valuee.

hean Intercapture Dxetance (MID)

Average - dzetancee moved between succeesxve capture s1tes:.: ‘be used
. a8 an index ef extent of range. No.adauetment was.m o remove bxas.
caused by ueing anxmale captured frequently. 18 were calculated hy"n.
eombxnxng the dxetances noved betveen capzuree within one complete plot
:j'rota, and dxvzd;ng the combxued velue hy the nunber of capturee.

.A ‘ In 1970, . males etarted et about one intertrap dlstance (Fag 14).
'dJAa the \eason progressed, the HID 1ncreased to 2, and then to more than.
ﬂl 3 1ntertrep dxstances. Females levelled off at O p) 1ntertrap dzatancee -l

:and never exceeded l 1ntertrap dxstance. *

; /”Iﬁilazl, the pattern was similar for females. Nales etarted the eame
”as in. 1970, but peaked ‘at Just over. 2 1ntertrap dxetancee. Hhen breedxng

"g'atopped n September'°°t°b°rv b°‘h "3109 and famelea were movxng ebout half A*l;

'\'an @ntertrap distance hetween capturee.



Figure 12.

'Observed -Range Longth (ORL) for female C. ga gggri'hy 2-week

,1ntervala, for 1970 and 1971 combined. ' Each 2-waek period
'ends with the morning irap check and’ beg1ns with the evening

trap check on the dates shown. " Horizohtal lines: are means; .
boxes show 95% confidence intervals; and vertical lines.

' ‘;ndlcate ranges. = Sample sizes in parentheses.
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‘Figure 13. Obaerved Range Length (ORL) for ma.le C. Egggen taken at 2-week
o 1nte;rvals, for 1970 and 1971 ¢ bmed. Each 2-week penod ends -
with the mornmg trap check and :gins :with the evanmg trap
‘check on the dates shown. Horiz ntal lines are meahs; boxes

‘show. 95/o confidence 1nterva.ls" A verucal lJ,nes 1ndxcato
& rangee Sample sizes in paranthe‘es. . ‘ o : :
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Mean Intercapture Distances (MID) by 2-week intervals. Numbers
in parentheses indicate ‘total number of each sex captured on
 the plot during each period.’
~ of first appearance of young.

~ Figure 14.

Arrows:indicate approximate time
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’inebeth yeare;{increaae>in NKID for,nalee ccinciaed wijn appearance
of "young, possibly because emergence of young.may_increese conpetitien for
'trape, or beeauee:the:young, in eetabliehing a "known areaﬂ, may be moving
a great deal. | o ' | | | | _'

Both tzne perlod VI .in 1970 and time perlod Vi1 in 1971 1nd1cated a
drop ‘in NID, which may be related to breedlng.‘ However, thxe drep occurred
nearly tuo ueeke later in 1971 than 1970 and 1netead of the MID 1ncreaee
observed in 1970 the trend in 1971 appeared to be the decrease of MNID to
'half the 1ntertrap dxetance, below even the loweet spring levele..f

~The KID's may be related to vole populatlon den31ty on “the plot.

.Doublxng ‘of numbers -of” malee in 1971 produced an 1ncreaee in HID, whxle

J.Vdecreasxng numbers 1n 1970 aleo produced an 1ncrease Ln MID, whxch however,

"was almoet 1/3 greater than the lncreaee obeerved in 1971. For the. moet -
} part, fewer males on the plot proupted greater MID'e but other factore may ‘

A‘aleo“be 1nvolved.

ceo
LY

. Winimin Polygon _ _

Home range areae were plotted and calculated for each of the 3 perxode
| i(ﬂny-Auguet 1970, Nny—Angust 1971,and September—October 1971) uslng the
Axnxmum Polygon method.. In order that data on all animale captured more
;i' than 5 txmee could be used, anxnala captured at only e trap poxnt were
ngen a. hone range area of 36 mz. Thle was derxved hy uemng the redzue of

" the czrcle centered on the mark;ng etake thhln uhlch trape weTe set (3 m)

T

-

5

'as ‘half. the e;de of a equare hawxng the etake at 1ts geometr1c center. Hhere'

two or three trape in a etralght lxne or. two dzagonally poextxoned trape :
 were utxlxzed, the area was taken as a rectanguler corrxdor Jo1n1ng all the’
trape utxlzzed, and havzng a vxdth equal to the dlameter ef the.cxrcle

' within. uhxch trape were set (6 n)



.
. Usmg thu ‘method of area calculatlon, the mean female ra.nge in 1970
was 2176, 6 m (1-‘13 15 A), wh:.le ty. 8 the ).ay—Auguat penod of 1971 1t was’
2391 3 m . (Fig- 15 B)e In both _v,_'eare, females ne\rer_exc_:eeded ‘a‘_home .range
areaoflOOOOmz.’ - | |

. uean male range vas 11, 810\ 7 n in 1970 (ng 15 a) and 7317,8 m® in
the Hay-August perzod of 1971 (Fxg 15 B) ~ Nore males had Tranges wluch
‘exceeded 10 000 m2 in 1970 than 1971. In bctb yeara the largeet range
.exceeded 28 OOO m . o »

Fall captqred females in 1971 had a mean area of 640.4 m while fall

» captured males had a mea.n home range of 874 7 nl. o b -A

Excluswe Boundaxw Stnp .

- Us:.ng this method, uhxch is. based on the eseumpnon that -animals range

at leaet half wa,y to the next ca.pture axte, a bou.nd.a.ry stnp equa.l in w:.dth ‘

.%o half the dxstance betueen trape is set off around the mm:umm area. For

easier ca.lculanon, each tra.p po:.nt at wh:.ch the anmal is c tured ia

N

": cons;dered as the center of the squa.re ut;oee e1des equal the mtertrap d:.e-

tence. Theee squares are then Joxned to each other so that they encompaas

a minimum amount of area.. 'I‘he area ca.lculat:.ons were made for the entxre -

;

' season, and values, beesnae of the methode employed m thexr calculanon, e

are la.rger than the bare m:.n:.mme expreseed by the mmmum pol,ygon method. .

The mea.n home range u‘ea for femalee remamed ba.e' ally the. same 1n ;

the eprxng—qumer seaaons of both years (F:Lg 16 A a.nd B), : ‘mg 9130.1 mz' ‘

in 1971, and in 1970, 9oo3 w2, Uamg this’ method, _the largest female ra.nge .

"ma did not exceed 18 000 m2 n? e

1n 1971, and 23,000 ‘n m l970o
_Male rangee in 1970 and 1971 went to as lugh as 63,000 u? (Fxg 16 A

end. B) and. 40, OOO nz reepeet:wely. 'I'he sprmgu-eunmer mean in 1971 was

-.."

16 486 8 m° ' wh:l.le in 1970, the mean was almost: twice as large, at 28 814 5 l .



' Figure 15. Home range area (in m2)'.'f'or‘ male (solid line) and.female .
: "~ (broken line) C. ga ri in the spring-summer irap-seasons of
1970 (A) and 1971 4(3‘5 using the Minimum Polygon method of
calculation. Seasonal means are indicated (X). K o
. -
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* All of the Septembex\October animals had emall ranges (Fig 17 B) with
av ma.aority having Tange sues of 5100 m (1 e..1 tra.p, pomt). Some a.mmala,
both males and fema.los, did, however, have a home range area greater than

. l0,00Q m2 durmg that time penod‘.‘ The mean rangos, houever, were small and
eosehtially the aome in both sexes, with the mean value for fall famales-

-bnng 5933 6 - and for males, 63'82..8 mz. :

asonal Sh:.fts and )mlnplo Trap Utllxzation

Eomalor Over xntervals of two weeks, m 1~9"{0

“two or three pomt confxguratxona througﬁou t .

'aecond lxtter females (for whxch range‘x cou x-' ‘ . nded to be oaught-"

-~

in a la.rger ‘number of traps than did the ovcrnn ;
| the 1mprosazon that they had a la.rgnr ra.nge Nothmu% apparent range dm—
: 1ntegrat10n occurred at the end ,of the trappmg season. Although the trap-
-revealed ranges shxftod and sizes fluctuated, anmals could alwqys be. found .
in the 'ame general area. | _
Two animals exhzb:.ted large movomcnts in the spnng (#23 and #26), one
~ (#23) eirentua.lly establishing a home“ungc on.the plot. This spring mobxlxtw

‘_(alao reflected ‘ny ORL tncreues, Fig 13) did not manifest itself at the end

of the trappmz season, and vas due possxbly to unsettlednesa resultlng fron :

§tQ’thoedmg S ;‘b AR '?.. | ' B
Home ra:ngee overla.ppcd only occaszonal]g, nnd mltxple use of a trap )

poxnt by two females occurred on]y nine tmes durxng the season (Table 8)

e
<

(I defined multa.ple use as capture of 2 or more anmla at one tra.p site

ﬁur:.ng a trap cheok.) | | '
‘In 1971, ranges were uu.tu.lly larger than in- 1970, but anmal numborc

were lower (Fig 19) " As in 1970, ranges becane larger as the season pro-

grcssed and vanatxoua 1n areas and shifts in ra.ngen oocurrod. At about the

DA

I~



F . 16. Homa range area (in m ) for male (sohd line) and fema.le (broken
S line) C. gapperi in the spring-sumger seasons of 1370 (A) and

1971 (B) using the Exclusive Boundary Strip method of calculation. .
Seasonal means are mdzcated (’f)
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- Figure 17.

LS

\

Home range area (:u.\ m ) far ma.le (solid lme) and fenalo
_(broken 1ine) C.- r1 in ‘$eptember-October of 1971, using -
" the Minimum Polygow and’ Bxclusive Boundary Strip (B)
methods of calculatmn.; )leaps are’ indicated (x)

2 -,

e .
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Figure 16. |

.

S’ellec'%evd emlle C. ga wri')fome fanges_ to u;_dlcate

‘throughput the trappu;g p%nods of 1970: . . o

(1) . movements aY cutset-of the trapping seasc ‘#26 qn& #23 :

(2) +xs changes. oe sm.fts throughout the season“-o my pige? '
' ,”&nd ‘location, #23 and #8 - e ‘

(3) overlap of range; #08 and #8 - !

4 (4) 1ncrease in range of ‘young of the year, #76 a.nd #77

k N
';,, o : \
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tzme of emergence of the first litter, rangee generally decreased in exze, '
with new en.mele bemg captured e.t only one or two pomte. 'I‘hie trend con-

'tmued unt:.l penod V, vhen even eet&blxehed overwxntered fenel 8 ﬁed red.-

3

uced thelr e.ree of concentratmn to one or two points. Later n Auguet

‘however, trap-revealed rengee begen to teke ehape, e.nd mcre e in sise.

In September, when numbke\of fenalee had tnpled, moat ere ne pqint cap- ‘

tu.ree but a feu three pomt and twc pomt straight lme range stilil'exie‘ted.v

Thxe trend contmued \mt:.l trappmg ended m October. '
tuo multzple temale capturee occurred dur:l.ng the .ap

%\ 3? l?ll (Te.‘ble b) 'I‘heee mcreeeed to n mﬁtaple captures in the

fail, however, mmbere of a.nma.ls preeent had also mcree.eed.

: _gg., In 1970 {rap-revealed home rengee began :uu.t:.elly quite emall in

:compe.neon to the exze they attamed la.te.r in the eeaeon (Fxg 20) Fron ,

" the: tme of eiergence of \he fxret lnter, they contmued to :.ncreaee J.n "

o eu:,' overlap, | ehift to edcompa.ee other areas as the season progreeeed.

B ’.l‘here ve.a e.lmost- no dxfference between trap-revee.led re.ngee ‘of adults or
.young of the yeer, narw movemente of up to 300 m occurred in "both a,ge ‘

' claeeee. %eage ereae often compn.eed a corndor of unhzed tre.pe around A . :
"' a core :;;’/untouched *ones, eepec).e.lhr when .rangee uere urge, and bccaexona.ll,y 7.
'ra.nges a.ppee.red to be tuo sepa.rate arees not Jomed tw a corndor. At the .

‘-end of per:.od VII the revee,led rangee- grew emaller and ended exther as. two
pomt‘(etraught lmee) or one po:.nt capturee in. perxod VIII. . - _
/Only fxve utetancee of nmltxple use oi trap extee occurred although
_1n one mtence three malee were ce.ptured a.t ond s;te et one tre.p check.

Fe)ter th.rel pomt e.reas were im.txany ev:.dent m 1971 than 1970,
a.lthough lme&r rengee occup1ed IU ma;l.ee m 1971 often excee_ded 300 m (Fie

' .2_1)'.. The rengee contumed to mcreaee end durmg the eeason were largs, . e
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‘Table b+ Number of times different conbmanons of an:unals were cmght
' in the three traps at any trappmg pomt during any one trap
; check, in the summers of 1370 and’ 1971, and the fal% LQ%I. ‘

o

Combinations e e

& 98 Sg . 098 ddg oep - 43
1979_ 4 9 41 4 0 U

M 16 .2 4 1.4 0 0
. Septediber- LT
© QOctober ~ 1371 15 15 QT -2 8. 0 - 0
.y . t 0 . Co. o ' S . N B ‘

ML 35 26 ST 4‘f-j16 o1
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Figure 1y. Selected female C.- Eagger ranges (,v136 #145, ,r146) to

indicate. the £pllou1ng throughout the tra.pp:.ng season of 1971: , |

- " (1) period IIl - decrease in range sige -
(2) period V - further decrease to 1 point areae, appearance
of young animals -
(3). penod VII - plot inundated \uth animals, some. 3 pomt
o ra.ngee are ev:l.dent. T S 5 K
- %mg ce

,,A*.TJ\ ) ’ *.
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Figure 20, Selectqd male C. gaggen ranges to md:.cate the follouxng as
', the season (1970) progresses: :
- (1) _mcreaso of range, range ah:.ft overiwa.p, and eventua"l
~ @&ipappegirance, (#36, #13, #50)
. (2) initial capture, drﬁappearance, return and subseqnentt
-~ disappearance, (#2l1) - : ‘ ‘
(3): ranges of young of the year (#92 #97) oL
- (4) return iii time period’ Y111 %o single point captures

»
LA S N .
e . . &
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overlapped and shafted in areas they eovered, gettxng smaller at the end
of the season, These smaller fall ranges d1d not break up entirely as did
the per1od VIII ranges 1n 1970, although numbers of anlmals greatly exceeded
Wbers present on the plot in 1970.
Four tlmes as msny males were mulflply captured at one trap‘sxte 1n N

the sprlng-summer season. of 1971 thsn the same perxod 1n 1970 agaxn though

‘ numbers were lower (Table 8). Numbers of multxple captures per trap gite in

the fall season of 1971 equalled numbers captured 1n the sprlng-summer season
of 1971. | | |
Mals - female assocxatxons are to ‘be expected, and multxple use of a

.trap s1te by a male and female occurrsd more frequently than same ‘86X

. multzple use, thh values bexng the same for the spr1ng-summer season of

'.both years.e Both sex multxple trap slte use 1n the fall season of 1971

'exceeded the value for ths springbsummer season but number of anlmals was l:
.also greatly 1ncreased (stle 8). --; ':5_f?d;_f' ‘fi_j;;t g 1':“7 L

Frequency of multxple utxlxzatxon of a ngen trap sxte by anzmals ofAif 4

o the same sex ('l‘able 8 columns 2 and 4 compax‘ed thh l and 2) suggests thst .

'.__males are mqre tolerant of each other than are females. Also, tolerance of

'TI]females for each other 1ncreeses 1n the fall after U§!511n8 is. t°n“1"‘t°d‘ :

'If thxs 1s‘3o, they may occupy the same eret or actually ahare nests in wxn- -:;
'ter for heat conservation..:f {?f“f:f”" . : vl ‘. ) __' |
‘ In 1970 and 1971, tuo l:tters were born 1n traps and were subsequently .ed
_removed hy the female (presumably) On two occasxons in 1970 snd on 4 Lo
occaszons in: 19?1 dur:mg the spnn@-suﬁer season Y nale aq&a female were

both faund 1n one trep.



Figure 21.

v

Selected male C. ri ranges to indicate range dlffenncps
.throughout ‘the season . 1371); :

s

(2)

(3)

‘_‘ (4)

‘ perlod VII.

AN

straight line rangeés in time period I B I
increases, shiftg and overlap of ranges in tz.me pemod
II and III. o

"rénges of young of the ye& with shifts. (#173, #169),

".overlap of ranges of young and adulta, declme of adult

ranges (#152), .
presence or small (3 pomt) ranges in the fall (tme

.,
i



10



_ DISCUSSION R _ »
Studxee comparing trapping to other me thods of detemmmg home

ra.nge parunetera, mcludxng ucnope narkmg, trackmg uemg sand or

""‘°k°d" paper, fecal d}'” and bits of: If&'ﬂn. mochamcal-electncal senawg

and recordmg, direct oheervatxon. and auto photograph{ recordmg have f-" o
1nd1cated that trap. revealed home rangee have severallﬁtadvantagem
Justice (1961) enumerated the three most mportant d:.sadvantagee aa l)
trap mh:.bxt:.on - the trap mpedes the animal'!e movemente, 2) a etrong
poextwe or negatwe 1earn1ng,expenence may reault, and 3) trap fatigue?:"
fro:n frequent trappmg oausee loaezof anmal .hfe._ The Capture-lark- -
, release (CNR) method, however, ma,y offer a hasxc eetmate of the ameunt’;:
ﬁ,of aree. tha.t an an:.mal does cover, provxdme that other fa.ctore are =

taken mto conezderat;on. In pa.rt:.culer, emphaexe muet be placed on

.

aeeeeemg an adequate, e!ze and the beet zrap spacmg fer the noet

-

. : rehahle eetmate of h range aise. | e s 4

| | N:.kxt:.na (1965) atated that eptmum. axze ;‘or‘a plot for the etnd.y
"of home range in the red vole °(c. m‘t:.lue) was' 5.8 ha, however, plot eize '

"wae dependent upon relxef and vegetat:.on, see.aon of work, lmobxhw of |

- anmals in that part:.cular area, and the character of their. settlemen‘t. :
IAleo, ahe noted that the moat eff:.c.tent trap epacmg for/ . ~glareolue

was between 10 and 20 ®. At 50 m animals were. captured only a few times |

: and ueual]; at one or two pomta. Ewne (1950), in a study of M. 2 gl-— J:_"' ;
vanxeue, alao ‘noted that lncreased trap epaemg :ulcreaaed the apparent E '.

¢ a of the home range 'I‘hxe was aleo denonstrated by Nohr (1947) and _'I . '

"-4-1 (1954). o .

In thxa atud,y, the 50 m gr:.d on the 14 ha plot was. too large to

: aocu.rately defm the hone rangee of femalee. : jlalee, hovever, ranged

-




:ex*l';ennvel,y on the plot,u well as beyond ua conrmee, thus only a fev

'mule renges were entirely delxneated. . The lerger grxd in thi& etudy may
’:hnve been more accufite for male rangee because of the type or dxetrzbutxon wf

’"'of vegetatxon (density#or a paucity" of certaln plant specxes 1n ceﬂta;n ' =

%
;\C N

ffareas of the plot, lot A was subJectzvely termed 1nfer1or), and because

‘:i: of the densxty ‘of the unlmala themeelvee. Klkkaua (1964) sugsested that

' .mvolvee a cem __gna,t:.on of gr:.d e:.zea, thuq mcludmg am.male, wrth smell

f more accurate meeeurement of home range is posnble if trappmg procedure : o

- -,_ra.ngea. Perhaps if the 50 m- gmd had. been used to get general locatx\on ‘

i.-‘of the amma.le, a emallex @rzd could then have been adopted. to ﬁxrther ’

' 'delmeate a more’ eccv.rate home range size.. ‘nns would, however have
- necess:.tated tbe ‘use. of mexv trepe or:- some other r(ecordmg techmmxe. o :
A movxng gnd, a.lldumg emeller trap apacmg uas attempted m thxa;studar,

: - bn‘t probably the duratmn was not 1ong enough and the a.rea chosen for
. . - R . _:,) .‘(‘ .

intensive trappmg ua.s not auxteble.

Dependence of x‘unee size 0n dutance betu“een tms is obta.med on.ly
¢ %

_ if traps are located in one place ror e fnrly long perxod. of t:une (N;kxtine o

1965) Reloce.non of trape is neceeaary B8O that anmels do net become
»
Metomed to them, a.nd. use then as refuges emt ‘feedxng pla.cee.; Gonetant

3\
utuizat;on of the same tupe"qt the excluaxon of otbere would ten& to g

t,_

p decreaae the re.nge size becanee 'only k.nown e.nd fevored traps would . o

»be fre ented.' If thu 18 tme, the leree ranaes demonstrated m thie 1.,‘;5:5 s
. / 1, -y ‘, [ N .

»

etuchr mght be caused in pe.rt by the fa,ct that tra.pe were not reldceteﬂe o
for the ennre irapping seuon and' could,. perha.pe, have been eee;ef- to
fmd Tpe traps, however, were closed elterna.te weeks, 80 that the anmelq

' could not e.lwa.ys depend on the evailabxhty of a pa.rticula.r trep am a - B

| refuge.‘_ Some am.ma.ls, pa.rt:.cularb' females,\uere recaptured repeatedly

-~



:,(."";v . R =
R

Qt one or two tre.p po,mte{ ‘l‘lue could be an mchcation that certun

. RER
e.mmale depended on eome of the traps or knew otytheu- locanon end fre- ,

-o- i 4’ .
quented them.j There is some conaolatzon," in & case like - thie, in ﬂut

".theee pume.ls were not ectxvelLy aeeking out trape. Thu w aleo be en_ ?

. \
¢ | r4 "

mdzce.txon the.% tx:ay epao:.ng was w‘tOO large. Nonetheleas, the trap-vreveule&

ranges mey:imve been pa.rtl,y de.temined w the preeence of trape. -

:'

w0 ‘ -
-_." e Nnuf.mag(' 1965) atd%ed. tha.t \n.tlnn one. ueek enmala became used to

'trsp :m forested d-eg.s, \ih:.le Hamar and Sﬂtova—Hame.r (1968) suggeeted o
"'j"i’ t).. &-e.nge detemxnat:.ons abould be made durme an mterval not exceedxng
20 30 dive. ) Smce ::x ttue etudy trape uere closed alternate weéke, Juet i
-'! as ‘bhe 1?31 found the trap amd began to- frequent n, the”‘t;‘&p uould. be
“ﬁosed, hence becoming unava:.lable to the an:unal. 'I')ue could deter the

T o @

anﬂal f’m retumxng 19’ that pa.rtxcule.r pomt however, clo.ed trape ‘ *‘ ,

. occanonally had feces e.nd tra,ckk (muddy smxdgee) on them m&:.oatmq&that

Y
Y
»~
-

e

il T o
they were bemg vxegted and explored although; they were not open. - RERANRY (R

U Chnty (1937) ‘found" that m.ce‘ were caught in one line .or tgo para.llel
o Y \§

d
lmes of trape, _especx:l},y uhe% 'a.pe o:t‘ a gnd :wstem were eet flu"aparf.

.;2’4

9"-"‘ R

He explamed ‘that placmg tre.ga in- lme mqy ha,ve caueed. a.xu‘ 'a. to follov : ,

hnes and alter the sha.pe of the range from one. governedfv natur;} ¥

dzetmbuuon to one m:t‘li!enced lu x:egular epa.cing ot‘ trape. dut lxnee.ntgy &

'. m&y be duphcated by setung tra.pe more than one ra.nge w:.dth apa.rt (Hgyne N ,}
(1950) Then enmale e.re caught only by thoee trepe on or- neat- the iong T
N P

is of the:.r real rmgee. : In eome etudxes, houeVer, home ra.ngee heve

7

‘oeen found to be liixee.r d.ue eztben to ha.bxtat preference o;t‘ the epecieo .

bnng etudzed (Zeada 1971) v or tollthe nethod of analyeie (Hazurkiewics
1969, 1971, lohr 1965, oodfrey 1954) In thie study, although the 1rlpe R
ad fenelee, vn‘th thez.r mller re.nges etrll mengged to o

were wxde"" b




: * b y Lo oL e - :
é}# * 'j -«zﬁ T “_’:'._ T
,,.. oF o o | q‘.. . .

trava tb at leaat ‘ dxffﬁvnt tra.p pomts, thege ngmta only rmly
bewg in.a straight line. uales too, d:.d not sluft 10 a. lmoar typo of
‘f rang., 80 the trapﬁ:pacmg was not sa gren -a8 to @ke them adopt exclunvoly oo

k lunar ramgea.’"'However, in so& quh in. bot&malu and fenalu, limq- ,
X ‘ g g

!

e movents were ohserved, espcb&nllx in tho 3

» out the seuon in maloa. &i;ﬁ 1

v ~‘§ lﬁ \ ’
mcreased actxvxﬁy and establi’hhent qf a mor’o comonly utxliud ms ot

ntn werq attributod to

the known rmge in fenalu. _ In ﬂe LNeAT novencnt- ‘q fron tha -oro E
commonly unlued range ‘were attributed to tha &gnator nobiliv of nic‘&-oa '

tine male!s a8 reported in the Ixteraturb (Tﬁt? 1§9, Snirnu v 1961,{' B

- Van Vleck 1968 a.nd othor:) '01' L 4 ». .‘_.-' o : ‘-
CPEREe & -
Burt (1943) excluded "sall.ges" from the "usual rugo ma and ro:t‘o

’(A

.mg behav:.or :.a based dn prevxous knowledge ‘of thn ms, than dhfnals

nuat “ larger rmg}s ’m reooraed m the lxtorature. 'rher)?a u‘q ﬁx— =

::dxeat‘ﬁ‘:m 'bhat subadul'ta w trav,el tho entire’ extfmt o:t‘.a ;tudy '."‘“ S . ]
vm,lo adults, who are. ndre, or léss ostabluhpd m,tl‘zoxr homo rqnge 'r" A. ?L
sﬁller portmns of the s;mem (Sticm 4195*) 3 Althbugh ro ' . g "J ;
rangé mas ;.r: compuauvw‘mll, _rocorda of dxtrene n%vemnﬁ havo'__‘ . ’ii
heen ludo, u)uch take the' tgrh d‘ a 1ong tmp tuth a. subuquent return ” : i
to tho home ungo (Storer, E\?ann and Pgmr 1944, Shoppe 1967, Ivo?ionv f

and Turner 1972) 'l‘hough tbue novomenta are usu.alh mﬁrequently notOd

_in any particulu‘ tr p:.ng pcrxod, thny nmr be: ﬂﬁporta.nt in. orinntniona

a.nd mqv explain the gppmnt famli.a.nw \uth la.rgq‘rmgo areaﬁ dzsclond 2\ i
. :.n va.nous ‘nng studies (Chxtv 1937, St:.c.kal 1954) 'Ehese movemnta . \ L

w a.lno reprcnnt a Mural tendoncy for cxploration nocuum for e

RO e

) mulon Of dopowhtod mu. gem pool nmng,; or extenqion«ot !peciu N
» C .. o . N . ) L ) ) N . L - . "\-_ ,

|

L. . R P e . . . e ; ,"'U’. . L AN e R S
. . . - N - . ®, , U . - Lo S0 Lot N .
- - el e RV ; S - D “,’ DRC B T e o 5




i ran%es (Stxckei 1954) 'I‘here are md;ca.txo?\hat uadxud:ualn naking
long d}s)ance novemnts havo 1ouer pﬁhb&i;doq of ﬁptnre m live-tra.pg_
' than other a.nmals (Fmt et 'ﬁl.‘1971) thus . qecehq;tntmg groitor sm{:,ng
efforta oor uae of other t;&chmquo; to oonponuto for bx:su ‘inherent i.u
lwo-trappmg. Sheppe (1967), utiluzng both tru*ing and"trappmg
tod‘!fnique:, noted that tra.pa w have nonc d‘fect an behavzor of nxce .
(‘_. Ieucogus) by mcreums their wtzvzt\v. ih also%sues_u,s:t_ed that

'iim pra *cdaod

m&gcwzonal movements ontndo cstahluhad hoq-. ,
Cd A A
by pl\yexolpgzcal changes produch hw con{xmu. ‘_‘m trapa. ,‘Bo - ‘tht

' nouse s tendency to e_xplore an&‘%ra-éxplore its mrougdings 1' “‘fs"
. u);en ‘Qm a.n!nal 13 m ’the trt.p, fhe mcroahed ‘ﬂuvi‘ty after tret A T
"8, relgdé:é;ay be compex'lsatow. }(}Shep%&966) Bl,?:aun& ot thfil d‘ten— &»
'“trappmg efcht,q range; n. bé :rgncnn,y enla.rgtd und temporm changu ‘ '
of ﬂmnnent, ahoul’d ‘he;,upectcd‘\’nd ,coixl% :.ntcrfere \uth dn‘ﬁ.uled ltudiw‘ t ‘
' '__..' t’w

o

o:t range utz.hutioq. TR T e " '
- Y "*&w ' ¥ /(
: Seversl uu.mals nade qxplqr;tory tr:.pr m@is QW,. fbgt such ya
tnps aun‘ only obv:.o&s for i‘mleg ;nd on]y uhnn ﬁ;e ra.nge mp fo:r the :

k) T a x.

# uhole seasqn w& em:med. )ulua dzd not ;ppo;r 2o bo rutric

home b‘,sg, and if t.rxp‘ ‘em txp),ora.t . . A
separate from noml ngemonts. lgain. uﬁhn nngi naps fcr ‘_
laason- were an&J,ysed., 'I‘hn cuggents that tué techn:.qnoa u'e up'.
ga.in:.ng fam.ha.nv \n.th tﬁe surroundmga Porh&pu ulea; amce thq

N [ 3 e

‘do not need. to center on a hom. in’ ono pont:.on, cm eatablxsh fho largo
K ra.ngea suggested ‘w Kendugh (1944) Feulu, rutrictcd hy prnenco of -~ /
young in . pemanenf or aem-pomanent home nent qa.n on’!a a.ftord to luic ‘ o
exploratory tr:.ps 1.0, "salliu" SBBPDB'II (1966) "a:tter-tupp.ing" artoot
‘- coﬁld be ponzble in’ nverpl ema xn 'this study, noat notabu, :bi tb.l e

e a'_ ] é“;f. R ,- .-;‘~. -:;'_,



T SR R D "y s

. case uheré' a‘ialoaqea uie movad a a‘:.sta.nce of throo trap points in 20-30

‘,:,c . : "

AR
L UIEN
‘e

A mnutes. ) é‘h&a Ys/ only canJecture

R . - - - '_ K . Lo e
. - : i;-m. " . 4

© Ve o

ﬁa!',h .‘ I? mcreaae hom rmge overla.ppng is- accompanied by increueq

e . ﬂ'l R
Q’-:. J '.,
mmber of qontlcts thon degreé o:f overlcp tolerated nhould giv

J.ndz.ca.txon of torntonality or. ox‘nnveness in homo ra.nge (

.Gets 1961) H.u'vay a.nd Bsr'bour (1965) ue'ud ovorlap in maie ra.nge. I

LN I

: l. ochrogaster, snd 'I‘Iuka (1972) could ﬁnd no. qvidence of territornliw

nodn l. montebell:. am‘diwhothﬁnale a.m:}rfemalc ra.ngea overlappod considera‘bly.

o Friesen (1972), hovimr, m a pen study notod that a terntory wu necenax‘y
. 0. R
e 4for c. gagger females to auccesaﬁxhy mnd a htter. Ee sugge;ted, -on .‘-_ A

and peﬂxaps 1ncl"uded only that area. ‘Qmediately amoundzng tho- n,dlt l
. ‘ahetz (1961) fonnd. \ha.t althqugh ovealap occumd :.n kzcﬁa, por\:eihgo * '

-

Of anmm hav:. 'unshared portion: bf ‘theu- home ranges ahowod no re}sation-

t’ ehJ.p uith dgns'

'im*to 800 nz

,'..

"Getx (1961) also used mltip}.qw
. j'-' g
e captures as an 1ndicat:|.on (he -st:.asod the u.se of thu tem) in detemming

terr;torxahty on'the usumpnon tha.t a.nma.la -of - the sm ‘sex would not be

tra.pped togather if their rmgés ynrc ozclusivc. R

Althaugh no s\neping qpnclusxona rcgardmg territorulxty ccmld ‘be
»

‘ : 7%1 frdﬂ thu B‘mdy. in w casqs“nges o\rerf\‘ﬁed,, suggsstmg lack \
- of

~ ..-; e SN

terr:.to’na.uv-, Also. umitiple capturea of same eex animala,at ono L ‘; L
. Lo

trap pomt 1n tlns atud,v, whon ma.les are cohbxdered, :anreued when mmbors

of m,ales docrepud ' spnng- T 1970 to apnng.-mnmr 1971), vhilo

’ mult:.ple ca.ptures ot‘ famales decrouid. \th-n totn m.upbem of fona.lu ,
&‘ocx;ned during this nm ti-o poriod. Perhaps, houever, aq I‘ricun (1972)

.ﬁ .. " [ . ' N - o B S
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mentgned, females are territorial but defend only a ver& small p‘brt'éln“‘»

of 'theu- range ’

‘ Young femalea in th:.s emdy umlly fxrst appemd‘- n‘aia'r 'a.n e tgblished -
: range of an a.:lult femalo. In a feu cages the trap—reveﬂed Tan ' ._61’ |
' young uﬁmals overlapped the range of ‘an Adult. Perhaps, as Fra.nk (1957) o

: 'a.nd Getz Ql.gol) noted in Mcrotue, and Howa.rd (1949) nated in. P. m. baxrd:.
yonng fmlea remun in the 1meduta vxc.imw of the “pother's ra.nge '
ey % ST
h they nay - not move too far N I
e . .

' Young males ma,y leave the vxcmw,

. away, a8 m lt. g, sns (Godfrey 1953 B Thza could not be, dqtemxned, '
f'beca.uae males wete very ‘ﬁzle, a.nd on]y a few Juvomlea of oxthar.,,,sex / Cy

ore im.t:.ally -ca.ptured or establiahed range aroas n;ar a.lready preaent

"~
[ Lo R __. . . ) }- . e

- gdnlt femgles. o .

' .,‘. g Estmsnon of h&mo 3 me on 't.he bas:.s of prolonged. uﬁgu_e A ”.' L

S

'.-'

hu been cnttclsed becau:e ) a léng per:.od of tmewo{k. i nioﬂth& T 1
* cars
thehnma“l w repeatedly ehaﬁge xp rdge (mma.y and Kwe 1 Ly x;_ g.ua: ,%
oo SRNORRRA

.f

I964?ubroae 1969, Ta.naka. 19?2. Nuurki’éucz Jﬁm) With & d use - KA

_q 9
pttterns cha.ngxng as. envxromnental, béhav;oral and - plws"' , R
.7 : R ’i‘{ B
an indication : ° ,"”‘
» of changee in’ dutn’mtmn of tho ununns m tho m‘t.o«. chmE@ .in. | '
. ' AR

‘the home ranga (Admzyk et %966)’ In thu -t\gy, ‘ts :n revealed

L ungu uere noted duri.ng the entiro trn.ppmg uason‘, part:.cular]y m the ' E e ;

condzuona change, constant rewlatxon of new. pouxta cou-

°“‘ °f “‘I“o ﬂﬂlwsh femalos 'tendod to sh:.ft theu- rgp.gﬁ to a I%asern . ‘i’ -
\‘ oxunt. 'l'heu chifta of rnns. fron oie ares {o mothcr, g.lou,g tu.thw 3 ‘
, """;“’ b"h“"'”v W ”]J im p&rflcululy in mulea. tha.t aeveral-. L ll-iz
i&: ﬁiit “‘ﬂmd 1 1] r_Ixi :oua speqiu tho adult ';'_; "_b ._.' ) 1 '

foule d&nq laaving the old mn ppcupigc; by tner ;mm:w *f"‘w&f’” If.‘:. ". j ‘ "‘

tha adult feml,o shn’ted. her rnnge ma slighﬂy to a.ccommodate motpoxf _
oy ¥ : R

e ey




indi.va.dua.l the fev obv:.ous adult female - young ma.le or female m.nge :
‘ overlaps a.nd ahi}‘ta that occurred in this ‘study mght be expluined. nazur-
- kie\ucz 8 {1971) fmd.;ng, that jﬂ’ale rangea slu.fted more tha.n fema.le ran&eb,

. was subato.nt:.ated by . this stuiy, beoauae malea normally moved about more. E
,y SR T
Ve.!'iatxona in home range nze from yea.r to year in a gJ.ven ma N

_m one ww that anmals ad.apt to emn.romnenta.l cond‘:.t;*a, xncludmg - , :

; ‘density (Stzgkel 1954) ' Buckner (1957) fonnd tha.t dxfferencea in range

. . v : B (R
.nze in two. dxfferent a.rea.a J.n C. ggu_e__ mght be a re‘flect:,on of habztet

: ) o
-utiluation, amce all foragmg took pla.ce on. the ground on .one plot, wh:.le i

~ et
v

T

: foraging excurszons mto treea on the other plot 1imted the horxzon,tal I

: component of range Blau' (1940) stated tha.t nmaller i‘ood eupply in apuaely

1,':

- £ S
: vegeta.ted areas resulted in la.rger home ra.ngﬂuhgn in a.reae in mh:.ch veg—- f ,",

e

.Getx -;(196% found that reduc‘?:“.oggz‘n ra-né‘e &Nﬁ

T

etat;on uas mog,e ;’fwxdant.

rgbundence %f »vegetanon?: f\nth xncrease m home -m::‘ge m aprmg ,faeult-
mg fm mo’ne nod.erate environnental condiuone t'hat pex’mitted foi‘ i a"
b‘ Rv . - ; e

Q

. ey
(m l. pennsllvamcue) In %mé study, rxut:eal 1nht~ease m ra.nge wa.s ayn- K -

ohronous uxth onaet. of 'oreeding and e.rnval of epring. IQ' etud,v plot. g
however{ compriaed a moauc of i‘gvorable e.nd leen favore.ble hahzta.ts (Fig 1), -
but 1 a unable w u,y uhether home ora.nge eize wa.s rela,ted to hnbxtat ’
type m the vny that eithe . Blur (1940) or Ge*ts (1961) suggeeted. : l(ost

‘b

F‘ Qﬂ“ ““u“ﬁd their ectxvx ."‘,I'.b a nngle comum.v Wpe. there were ho ~
nrked. differonees in tho inda.oel v: hou ralee aise.‘ . 'I‘here "‘1"1 however,._':i
| '°‘t‘ f"“l‘ Wﬂr&ﬂeﬂi i the -pt;ce 'l‘@ l&pon mu thnnm e

nk. mk pme ‘and’ op.n mﬁlm mm‘ L, - NN

-
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. steral faotors m suppoaed to exert ,, stréng lnfluencg on the BN

N

Y. .
trtppa.hxhw of 't.he° populat).on naelf - factora such as the indxvxaual'e
*ohance of bnng captured, the degree of mtexsat :.n trapa betng uxhxbngd

: )by the wpulat;on as a wholq (l(ukaua 1964), ~ami tha socnl 'truqturc of the

A

5 pogulgtxon. H‘omo ra.nge mmice hq.ve also beew_.‘&elatad to behzvmrgl
5,, interactmna among tho mﬂ"xv:.duals of the specxes (hua et n.l. 1973)

'l‘he moat trappable 1nd1v1duals of a populatton arm ﬂmuned. to. ha\re_..; .

IR !

t,;m luéest hvmg a.reas, occupggg pkwtosocxologzcal halxtaﬁ\a preferﬂd* 'L”-',?

& ; .

\:y rodents, and enten L traps ea.rhest a.fter they ha.ve be'en opened . : %,
(Andrzeaewaiu &t al. 1967) The yo”é' "g tlﬁa J.ndi\’ndu%l, the lodex\' Ita “; -

* it LA :a “('.é‘
»-trappa’b:.hty ((}lx\n.cz 19170) due to f’td .smaller Livmg m& (W“k“skl S
s - : % ‘,A“-' VoW

S e

rom trsps by qldiat fh&w:.duals,

. 1962) and beca e 1t
B

“pa.rtxcular],y du.rmg

The oldaet xndxwd.uala a.rc known to el%t«hit diffémgcg%.b:,-.trappab:lxty

.

accordmg to m (mazkowskx 1968, kaka.wa 19& Glzwms ]:970). Among

mdwzduals of othe'r cohorta, ago a.nd x‘a.te of maturatwm, not s&, a.re the

.j,'dmtleso shoulé,qs the o
n ) S
%

gﬁ(.mu;aon Qrogrqasesﬁ%l}ave X3 hi&her trappsb; 4 ._ tha.n males of the same age

grou‘p or. o:t both maloa nud females Qf yomgr cohqrta (Glnn.oz 1970)

Howem, each trapping period s a alightly di'fferent populauon -

-R

dennty (d:.ﬁ‘eront trap tb md:.v:.dual ratios) a.nd dxffer&:t clmatzc a.nd
o
phanologmal cond:.tions, all of which w have an effoct otappabxlxw. L

c -

'l‘hroughout tha hteratnrs, in thoqp gpem.ea 1n*ghich male is

.' polygamous, naios tend to ha.ve ld{yr rmge‘ ahd uander nore than do. fema.les -

"

premahb bocause the lattar have to qm tor young, a.lth.ough f.r«qnoncy

~of rectpturo nv be the sane in both uxes (Vm Yleck 1968)

.. .
. - : .‘” . O



)ﬁ LU = h -~
cant:try to w;de-spread %10. (eg.

‘. 970) that n&loa m nore snb.)ect to bn.ns trsppcd, both aoxo\a/

. y .

4 d when trapping was nntntad 1n sprzng, probably becauae of f%

actxvitioa, ice. actwe search for i‘ates as well as milder

L

’ ' '-onnt oi‘u hree
‘ v envzronmente.l oondzt:.om. nges of young maln of the year, or at leut
tho :t‘y-at lrtter were as large as: thoee of adult ma.len.‘ Averaxe trap—

. J It

-~.'revealed d:.sta.ncu mom hetwun captui'en 1ncreued thaﬂy as tho -
f':‘""aeason progrcssed. po«i;h./ because of the movement ommals across and o
. off the plot (emgration) : _s | |
Fenales, too, mc‘:reased ra.nge size in spr,ing but actual ma&f

.;‘ rang& pta.b:.lixed a.fter the un.uu 1ncx~am.'-' Obsewﬁange lengths

R SO A ,."
*‘nnotua.tcd but this is probably an artxfact of the a.na]qrsis.,
Averm d.utance- moved between captures réma:.ned the 8 . gnce raggea
S -, , ’ f L
had“oen onhbluhnd L e --“.“i. S —_— -'.L‘l.; :
B .

| G'liwxcs (1970) obsatviod tha.t dmfferencea in - trappabxlity of mdivi- ‘\
.'.f".'dna.la of dxf:ferant ,aoxen' and ages dxsappomd in fnl;ﬁand Ha.zurk:.ewicz - N
"'1'11(4970) ”ted th&t hone ranga nie tendcd to becomo unifom then, . Both o
""."“mthors suegastcd that chanm in aocial stmcture arter temmah%uf Lo

. ‘br“ding vas & l:.kely cuuaa, and tha,t indxv:.duala er{ubz.ted_” tendam to

__‘7# 6‘

B clunpod disperszon before thq uxnter P¢ »J,‘Od. Reduct&on o&summer agéression el ;—A

- hap baen reported W C‘- m__ (I-‘r:.eseﬂ-l972, Hatts 1970), uhxch sh.ou.ld. :
i ' LI
a m&rea.n wlntor surv:.vul hw !‘eancing enerw expendituru : .

Hm ransu u this stud.v tended vto disxntegra'h in thﬁ f‘ll m -tf-

_both ms, qlthough noc.lggraganon or clu.mplng (Beér 1961, Fomozov 1946)

'wa.s cvident. 'I'hia d.umtegranon of hopo ra.nge maar be due to tra,pping



mechenice.' If the ren&e had lnerely become smaller; and if clumping o'r

'at least ooncentranon of mamr emell ran&eo in eome areas had been ocour—

-rmg, it wonld not have been‘noted on the la.rge gnd._ Houevor, eome

a.m.me.la were extremely mobile, eo perhape coneta.nt turnover of anmals '
o : l

o did not a.llow for}etablxehed ’range areas. If the trappmg seaBOn had

been extended, perhaps olumpmg or aggx:ega.t:.on would have been derted
n

, przor to the firat enowfall or l.fter the hiemal threehold ‘had bee

.o

W

a.t tuned.

\ : - . . v * Ry

3 .':-. S e e T ,
Deorea.se 1n size of '““l" e.nd feme.le x'anges to a :t‘racnon of their

denai@r end greeter appa.rent mobﬂity of the antire populat:.on, or the
b;reaklﬁg down of eoc al, eemal and chronologzcal barnex}z(GhuoquWO)

wh;ch g:.ves grgd a.nmale ,dq equa.l che.nce to enter trepa. If moreasod

- ' nobllxty iae md\xced' $ ’dct:.vat:.on of the ‘reproductive organs (Beer and

Lo

o

heyer 1951, Howamt‘wﬁb), there. ehould be no fall upheava.l, becaueo ’che
fa.ll populat:.on consl..te of éd'few old am.ma.le that heve cee.sed: to broed.

end ma.ny young onee tha.t d:.d nof a.tta.m puborty in tho s\unmer of the:.r
% :

.g.

81

‘.summer size in the ].ate,-&pll w be correlated with mcreased popula.tion L ”

bxrth.. Thxe goneral fall upheava.l nxght fuc:.l:.tate uinng of *tho gene :
l@ R

i pool, -.nd n cOuld ooni‘er an edventege on a.m/ amul eurvivmg the° :

.», = .
ﬁrmter, beom,\se, dunng the penod o!‘ grei.'t nohihty the jmzvxdug_lo

"

A conl‘d 'become fam.lu.r uxth 2 la.rge mu uhich could etand then in good‘ B

etead ehen \tebhehmg e‘holn renge y the fo;llowmg epring. Perhepl'_j'.'
theee en:unelo m tho onei that hooo-e tho "Bouinente" menuoned Xy |

-

Andrseaouo)u ot u. (1961) % S LT .
| . .; e (doubline ot epring—mnor
mbere) occurred elong with gre .ﬁ .-ounw u:d dilintegrat{os)of ro.ngon. o
'I‘heee enmale w he.ve hoen W‘ﬁd Ind third littor mmle tha.t herl. not

In uuﬂw.l of 1971. ucnm of

SRR AP

B



‘\mado thur‘ appearmce unhl tha fall upheaval for %g‘oilnw’ib&» reaso)

T

%, »

ause enstmg traps are preaumably ocoupxed py older or semally ma.turo _
Q.

.ults (Gluncz 1970) (although in tth st\{dy three tra.ps were prov:.ded
at! ach trap pomt) As fa.ll apr.r.machedR aocxal? sexual and chronologioal
'ba.r xers broku dovm, qnon.ll anma.ls had re);atzvely equal chancas to ]

.enter traps, thus offering one expla.nanon for the 1arge numbera noted . A
-'.:Ln the fall of 1971. ‘ These anmale mw have been of;f the plot avoxdmg the |
e traps, or 'they mqy ba.ve moved from more or leas favorab}e areas surrou.nding
'..‘,the plot. Chitty a.nci Phxpps (1966) notcd a. large xncrease m mmbem of ;

WE G- g_____g_}_g;n July ar;d suspocted, gith uncert‘.'

mmgra.nta. Anmls \ure a.lno Mdﬁd to theu‘ "“"h’" v

e B

aeason. . i{er' agafn, theu- ongm uas obscure. : STl :
'I‘be obaervod shifto in sex utxo in fa.ll 1971 and sprmg 1972 aro.:

perplexxne. _ In the ’fall ot‘ l971 lxvo-trappmg rem&lts :.nd.xoatad thn B

: mmbers of mhas in: tha population had’beg\m ta declme, ul‘chough not | ‘ |

' .'ng:ni.ﬁoantly. 'xho rociuoed nnnhern naw havo boen duo to a t:sppu;g arf;i—_-.. & |

) -faét’. Raturc tenalu m, dun - the sprxng-cugner per:ods.,"of:s;nbly Q,.

" occzup;ed lv cany ror lxttoro. ‘moy maw hnve a.Vozded tra.ps or w not g

| ‘havo h“n ablo *1 novo qund quxto as lmch beca,use o: thur littera. In . S

. 1’;11 howtvor, u li)ﬂer: uturgd' they udro a.hlc to move around uoro S

frnl:,\'md tlmu wcra able to fxnd non 'cx-aq:m."t ‘I‘ho f;ll anap—trapping

L.

rcsults woro in favor of thc u.lol. a.lthaugh lgun not' hignxf:.oantly. E
: 4 :
o .';"i‘:." Howover, thq cpnng oxoon or luln as rovn.led hy un&p-trappwg, 'unecially



Tr

g y ra.nge cllculat:l.onl a.nd conchuded tha.t they all hava, 1h Q&gxq-ins"twé B

A

_- _‘capture, the ..lnuul's bchavxox‘, or m qf a.. dcore ot factora ‘aslo mflu-

’ 'asaunpuonn lave o be made rqgamdmg nther sha.pe of range, accuraqy of .

*

' maleu may h.aveibeon caught hecauu ot the:l.r groater a.cthty. Pex-ha.ps

'\ "m snn beilg made’ xnth ‘the ultmate goal of determitiing the moat accurate ,5"‘»

has been obsorved ina number of ﬁtudxu ('I‘ownsond 1935, Ta.nton 1969, >

~

Smrnov 19677!“‘1 1: believed to be due. to greater uander:mg temdency and -
grea.ter activ;,w 1n'm;1u. ‘ S:.noe plot A had feuer a.mmals than plot B in
“the fall of 1971, perha.ps plot B was bemg chosen as the area. of clumpme

or aggregatmn xf such ogurred.. Hhen spring snap—trappmg was carriod

| out in 1972, plot A may still have had fewer anmals than plot B, mt noro

Cb

plot B waq tﬂ \unterins area. md xprovided plot A, through emgres, wnh <

Ld

,‘n..
v M i

’ 1ta summar compleuent of breed.mg animals. - S B

-¥

nawne (1949). snckel (1954), Sander-on (1966), uohr a.nd Stumpf (19@&;._:3 )

have s,ll enmperated a.nd made conpu‘atwe studies of va.noua methods of hoa" B

e

vanous adva.magos and disadvantagea.' Stud:.es on mothgds of calcula%xoﬁ
et ) \

Amthod of c&?htmn. Even \dth a.ll"the mprovenents houever, variaus

2N

enc;ng x‘aneﬁ aiu. .-

In this std&v, average ORL's for the entzre ﬂseon did not differ . ,
- .
J.. - [ ]

- _luch,from the averago ORI, taken ét 2-week 1ntervals :t‘or either males or

J‘ ‘

tenafu mg 9)e The ORL values were ﬂ’ch la.rger thait those obtuned

j i‘og )(. gennylvhxcus (Ambroae 1969), M. 952 stzs (Godfrey 1954).

K. mont&el]. \(Q,anaka 1972) }2;1:10 16) 1In uch of theae- stud:.es, howevor, s
gitd. and plot Ases were mller tha.n in thzs study and obvmua].y, d.:.frerent |

<

_'ﬁecies'uore stum.cd. o L

e Y . ’ T
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by Iverson and ‘I‘urner (1972) for females. 'I'hey assumed ell;ptlcal rangu,- .

- f°¥‘ C..

_m a fall 1o ignng study of C. .Elgger w Iverson a.nd 'l‘urner (1972) w:l.th

. stnp method, the 1970 and 1971 valuea for malés obtaxned in th:.s study

: _were the same 1n both years (0. 90 ha.~), were snll» smaller than t-heuj\l 23 R

. Meah Intercapture Distance (MID) for males in this study was more .

tha.n twice the dista.nce'fax;"fémlga who seldom woved farther than the inter-

A

" trap distance (50. 29 m).. B SR

" The minimum polygon method of area detamﬁxat;on ga\’a smaller values

. ‘“

‘in thzs atudy than cxclusive bounda.ry atnp va‘luer. ‘This is rea.sonable,

cause of the methoda omployed in galculatmnf’(snckel 1954)

howe_ver,
When - comied thh pubhshod winter va.lues (0. 1l ha) obtam‘ad by Beer (1961)

» pperi (Table 10), fall values in thu studqr (0 09 ha for males and

'or females), as well as bemg more nmlar than spring—summe; valuea"“~ :
for'. _ sexea, are sl:.ghtly, though not s:l.gniﬁoa.ntly, smaller. Sﬁnn@-

summen'range a.reas for both sexes 1n 1970 ‘and. 1971, calculated by the mmimuq

7
'polgon method (1 18 ha fqr males and O 22 ha for females in 1970° 08{?3&

for mes and (D 24 ha for fema.les m 19?1) are umllar than thoéh,. obta; en

ok
g . --k- ©,
o

"

1970 va.lues for males in thxs atuch more closel,v vesemblm& values obtamed y-‘

9

howevgr, and areas were calculated hy the method of” Jenr:.ch ,agld Turner (19 ))/

v L A
Hhen home ra.nge a.reas were d.eterm.ned u'smg the exclusxve boundary ERE

- .,.c

(2 3 ha and 1. 6 ha. respectzvely) were laihger tha.n Iverspn and ﬁl‘umer‘s (1972')
g :

"valde although the range areas. obtamed for famales ip\ tlus etud,y, which

(.,

T

) -ha value.w Fall valuea, usxng ‘the exclus:.ive boundu;v str:.p method, yeﬁdod

B dqon equal areas for both males a.nd females, and aIl values were la.rgcr

- “a

than tho.e obmned ?or other spec:.es (Tahl.e 10) Netzga.r Knd Shaldon' - L

(191‘4) wtbod o:l" calculanon. gaw ranqg a.tqa.s closely approzimtm.g those

"‘.’ R -J\ E

| obtundd uning the mmxmm polygon netﬂée B R AR



'I"a.‘ole' 9-, Compa.r:.son of mea.n homo rmge 1angtha a.nd aréas of C.
-." resulting from diffqrent methoda of calculanon. -*Data

obtamed in this atudy. ca T e g c ' ‘

o

' . . e ) - ’ . ‘.l o . . . . .,. . . |
- "_SI?EﬁOF'IMGE‘ %' METHOD OF CALCULATION

" 'Entire season
,. | -"2'Vwe‘ék- ﬁéiiods

O 2' week penods

M’:l970 Spnng-lSumgar

| 1971 Sprmg—Summr'.._' -

/ Fall‘

e “”Jhu

RS

\ 1970 Spnng—Sumer.'_, -
: '19&591‘1::&-3\1:&01‘_ ‘

, . © p64 ha
. PR

w 2,.25,11_; o

R - : .

15g m o 98‘ 6' D Observed Rank‘fengt’h -(ORL) )
.

‘Qg ni eeN 30 o h‘ Maan Intercapture ﬁiatance (MID)

.u?""- LI

" 1. _13!1& - 922_,1\5 hmmx% Pohfgom ?”,"'v_"

v .73‘#‘: «.Zzi‘i;;'----'_ Ninjma pow el

.t ha-.- .oz Ba Wimious Rolygoh - ".5-. T
Excluégve Bound.axy Si!‘ip

1465 h& Excluuvq *Boundary «stnp

W59 ha ) Exclusz.ve Bonndary Str;.p e .

C e

- <=1<='twi¥tlfa

T

B Kotugar add ,Shéié\bu g
. i o P T

Nt S g
. T}

¢« o5 S R

(1974) methOd Of cq,lcnlation’gavg rmge m” X .‘ N

R : v
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3.
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87

’ CONCLUSIONS -

Values for home ranges as determined by the various methods in this
were higher than most recorded in the literature for other kicrotines,
and with the exception of values obtained Yy Iverson and Turner (1972),

they were several times larger.than those recorded in the literature

for C. gapperi.

- Ranges overlapped considerably in both males and females,(which suggests

lack of torritoriality. However, the trap grid may not have been

sensitive on6§éh, because of its large size, to detect actual avoidance, .-

»Multiple use of one trap area per trap check suggests that males were

more tolerant of each other than females, and that tolerance of fem#les

for each other increased in the fall. In a few cases, trap-revealed

ranges of adult femalea were overlapped by ranges of young of either

sex, alyhough it could not be determined whether or not the young

I

animal was the offspring of the adult. Amount of overlap appeared to

~increase as the season progressed and hence as the numbers of animals

on the plot increased (indicating that young animals were settling on
the plot, although not in entirely unoccupied areas).

Compared with female;,'males showed a tendency to use more tfapa as N
numbers of captures }ncrease&, and hence, cov;reg\much.largar ranée‘
areas and moved considerably longer distances between successive
captures, althgugh both sexes were captured with equal fredueﬁcy.
Seasonal differences in ORL were observed for males, but not for females.
Soon after trapping was initiated in-the 8pring, mal; ranges began to
increase in size, reachxng a peak in July. Average range size decdreased

in August, and by September and October had returned to the low level

of early spring. Females showed a similar trend, but none of the

A .
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observed differences were statistically significant. MID also tended
to incrﬁi;e“;ﬁé;on;lxy,lnéﬁar;ntly not being affecfed.by.numbefa on
the plot. Values peaked in August of 1970 when numbers on the plot
were low, ahﬁ in June of 1371 when numbers on tﬁe plot ;ere higher,
althqugh the 1371 peak was not as great as the 1370 peak. Low fall
values may be geasonal or they may be the‘result ofllarger numbers.

As vole bopulat;on density increased, as the season progressed, parts
of the plot which were not previously utilized became inhabited by new
animals, or ranges of animals.already p;esedt shifted to incorporate

a part not préviously utilized by the animal. Howevér, home ranges
did not appear"to becom; smaller as population numbers increased.
Ranges of overwintered animals were larger than those of animals
captured in the fall, but smaller fall range sizes could possibly be

attributed to break down of social, sexual, and chronological barriers

if such existed.- Young attaipning sexual maturity early in summez had

_ . v
. Tanges as large as, Or in some cases larger than, those of over wintered

adults. Those attainihg sexual maturity later had smaller ranges.
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