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‘Talga study 51tes were w1th1n 6 km southeast of IanIk (68° O'N

ABSTRACT = . -~ - '
B : L : ’ 5 o

: Tundra ‘and talga populat1ons of the northern red-backed vole,l

CZethrmonomys rutzlus, were: studled in the Northwest Terr1tor1es o

aow

from 1971 to 1973 prlmarrly by means of dead trapplng and autop51es
\

133”43'W) and prlmary tundra study sites were w1th1n 15 km of Tununuk

‘&

(69‘00'N 134 40'W), approx1mate1y 80 km northwest of lnuv1k

Age bf anlmals was determined by stage of development of the second .

upper molar Reproductlon body and skull s1ze’ adrenal k1dney, and

1nterscapu1ar brown 3d1pose tlssue welghts' and wound1ng were analyzed

\

o in rerutlon to changes 1n relatrve numbers and enV1ronmental condltlons..

]

An1mals were shorter but not l1ghter, 1n the talga in 1971¢$han 1n

j~other years;;n the targa or on,the tundra, thls may hame been related

to e h1gh populat1on den51ty in 1971 Adrenal we1ghts d1d not reflect

,4changes ine relatlve poPulatlon den51ty, and kldney and 1nterscapu1ar
G_brown adlpose tlssue we1ghts generally refleéted only annual changes 1n

Henvxronméntal condltlons Inc1dence of woundlng was higher 1n the

)

d-talga in 1971 than in 1972 or£$9739 thls was related to the h1gh popula-j;_

.1hypothe51zed that thls was due to 1nten51ve 1ntraspec1fic compet1tlon -

: ‘for the restrlcted su1tab1e overw1nter1ng hab1tat on. the tundra

(

'.;tlon den51ty in 1971 / Inc1dence of woundlng 1n late-born young-oce" e~ .-
. | i

ﬂ_year was generally h1gher on the tundra than 1n the taiga It-was ~f S

..‘. RN

Talga populatlon 1nd1ces (number caught/lOO trap nlghts dead

‘f?vtrapplng) at. the beglnnlng of‘summer decreased frOm 1971 (4 4) t° 1972

/

:';(1 9) and 1973 (l 2) but late summer 1nd1ces were hlgher 1n 1971 (7 7)

[
BRERVS




y RSN

_ and 1973 (6 8+) than in 1972 (4 1) Tundra populatzon lndlces were

v B .
' lower than those in the ta%ga and were probably s1m11ar each year at

- o g ’ 1
- N

the beglnn1ng of summer (about 0 5) Late summer 1nd1ces were llkEIY{

e ; 51mllar in 1971 and 1972 (6 S) but were lower in- 197é\@2 1)
Changes 1n populatlon 51ze were caused pr1mar11y by’ fferences;in -

#
overw1nter1ng mortailty and annual productlon Varlatlons 1n over-

n .
o . N

w1nter1ng mortallty (55 95% ) were attrlbuted to. dlfferences betWeen" o

R ".
. years. and areas 1n env1ronmenta1 cond1t1ons durlng fall cr1t1ca1 perlod

- L SIS o

d’wlnter and sprlng cr1t1ca1 Eerlod Varlatlons 1n summer productlon

K}

- ¥

were caused by varlatlons ‘in the proportlon of f1rs€ 11ttzr'young

breedlng 1n the year of thelr blrth (45 77% of femaleS'”2 8% of males)

Do The proportlon of flrst lltter young breedlng appeared to be 1nverse1y

'&\a‘v : related to: populatlon dens1ty at the beglnnlng of summer

i_f.hj . The populatlons stud1ed d1d not. offer 1mpre551ve ev1dence of belng

.

cycllc. It was hypothe31zed,that the talga populatlon was regulated by o

' denslty dependent regulatlon of the proportlon of f1rst lltter young

breedlng in fﬁe year of thelr blrth wh11e the tundra populatlon was

P

jf;"' contrelled by den51ty-1ndependent overw1nter1ng surv1va1”

Extrrns1c
factors therefbre played a. greater role than 1ntr1n51c;£actors 1n

control/regulatlon of the tundra populatlon while the roles were d gai_

v - IR
—— o ;

- reversed 1n the talga.,u “}'“'
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mewern

Elton (1924) fltst clearly po?nted out the marked flnctuatlons in

& LI .
5 anlmal populatlons, partlcularly those in northern areas. Since that

.

tdme 1nterest in population dynam1cs hAS 1ncreased (see Warren 1958

i Boer and Gradwell 1971) and many theorles of‘populatlon regulatlon have :

been advanced (see Bakker 1964, Clark et aZ. 1967) Population fluctu-

'atlons have often been part1cu1arly marked in small rodents (Elton 1942)
in reglons where snow ;s an 1ntegra1 part of the1r env1ronment (Formozov

f@%) ﬂ@ 7' © "”,i'-'y RO ,»»»
o Fuller (1967) revrewed some character15t1cs of the northern

enV1ronment and stated that he belleved 1t was some of these features

‘ whlch play an essent1a1 role in controll1ng the numbers of northern

o
s

anlmals. He suggested that thefe are‘two cr1t1cal perrods rn the year

R

. for small mammals The f1rst “had prev1ously been suggested by Prultt

.

{
(1957) and 1s the t1me of changeover from summer to winter condltlons.
%

l The type of fall ‘Fulleresuggested would affect rodent populatlons both

C‘ .
dlrectly through mortallty and 1ndirectly through the degree of preser-. '

vat1on of the food supply The second cr1t1ca1 per1od occurs durlng the

changeOVerrfrom winter to summer condxtlons. Thls sprlng crlticar "

perlod 3Fu11er noted had prev1ously been impllcated by(Soviet workers .
N .

at least 51nce Dunaeva (1948) The Sprlng cr1t1ca1,per10d could affect

small mammals both\through mortallty and by controlllng the timlng 2@

;’;‘the onset of breedlng Fuller et.aZ. C1969) also hypoth351zed fhat o

T

L w1n€er mortalltyﬁhlght control the numbers of small mammals 1n regions

w1th long snowy w1nters but hlS study (Fuller 1969) 1n the talga*

‘e'v

In thlS thesrs‘the ‘term-. talga w111 be used for the northern conlferous
(boreal) forest (Hoffmann 1958I s .




;1974 P1telka 1973) to lemm1ngs in tundra areas.

. . A \;f“;ifa

prov1ded no support for this hypothe51s However the study did 1ndi—y_
X

cate the 1mportance of the spring critlcal perlod and suggested~6hat 1t

e
O - .

'acted not through alterlng morta11ty, but through advancing or T d-

1ng breedlng and hence alterlng recrultment." Recent studles have indi-

cated the 1mportance of the pr1ng cr1t1ca1 peraod (Fuller et aZ 1975b)

and of the fall cr1t1ca1 perlod and winter cond1t10ns (MacLean et al.

.

Snow condltlons vary drastlcally between soft relatlvely even snow K

in. the taiga and dense unevenly dlstrlbuted snOWvon the tun ra (Formozov l e

1946 Prultt 1969 970) Talga snow generally prOV1des betrer 1nsula-f

“

- tlon for subnlvea; mammals than tundra snow.

v

The northern red-backed vole or - red vole, CZethrtanapya ruttlus ,

(Pallas), occurs throughout the Eurasaan talga, the spec1es' northem
;boundary c01nc1d1ng approx1mately w1th the treeline but with some R

".‘1ntrus1ons 1nto the tundra (Ognev 1950) In northwestern North Amerlca

ﬂ'(Bee and Hall 1956 Mannlng 1956) Because the spec1es spread into most

’of 1ts North American range s1nce the end of the last glac1at10n

'(Macpherson 1965), C. ruttZus can be cons1dered to be primar11y a taiga

'-v5pec1es whlch only relatlvely f%cently ha§36xp101ted_tundra hahltats to

e

..;'any extent (qf Schwartz 1963) _ff;'5_n‘iunf?f'il";ﬂﬂfi,ﬁﬁﬂ¥7wdﬂ,‘ﬁ“

\\\\\

.Un1on gxoshklna 1957, 1965 1966b 1967a b 1974a, Kz’lvosheev 1961- S

Popov 1564 - Shtll'mark 1965 and others) and innNorth America (Fuller
1969 Fuller et aZ 1969 Sealander 1966 1967 1969 1972 Sealander

and Blckerstaff 1967 Wh1tney 1973 and othersﬂ but tundra popuiﬁtions

o have recelved lrttle attentlon (Bee afg Hall 1956 Mannlng 1956 Mayo

LIS

however, 1t is common on the malnland tundra as- well as 1n the taiga




"y

- : ) g ‘ -

*"1963 Prultt 1966) and no comparatlve work has been done.‘
The uplands east of 7. Macﬁvnz1e Delta, Northwest Terrrtories ufé_E
1nclude talga and tgndra aress in wlose proxlmlty due to a narrow

trans1t10n zone The macy 1’ nate, mrcrotopography, and ground cover

b EN Kl

shrub ~laye vegetatlon are qulte 51m11ar but ‘as ment1oned
p evrously, ‘snow iower is markedly dlfferent Thls then presents an
area where a comparatiVe study of talga and tundra populatrons might

lbvprov1de a basls for testrng Fuller s hypothe51s on: the role of fall ‘and

1

5pr1ng crrtlcal perlods and w1nter condltlons on small rodent popula--';:f
i tlons Zwlkff" f*;’ L 5'3”}j_ff'fi“ h ‘fﬁh;“~‘a,"
One would predrct that the effect of adverse fall winter, and - ls[ij.

sprlng cohdltlons would be more pronounced on the tundra than 1n the -

n talga and thatzghjs nght be apparent ‘in the mortallty rates, uiming e
 and 1nten51ty of reproductlon, and general condltlon of the two popula-;,a'fﬁ

S

ftlons.' Thls study was. de51gned to mon1tor 51multaneously both tundra ﬂ:h -

and. ta1ga populat1ons of c. rutzlua to see if: such drfferences were

s ‘ ' e

‘,apparent and 1f they were related to dlfferences in snow cover and

':env1ronmental cond1t1ons

S '-'-'STum' AR‘E_A'S" S

oo

The talga study srtes 11e wlthln 6 km southeast of Inuvik (68°OO'N

'Hi:133°43’W) and the tundra study s1tes 11eqw1th1n lS km of Tununuk Pt.-_‘:f
!:T(69 OO'N 134° O'W), approxlmately 80 km northwest of Inuvlk (Fig. )}j;;b.‘y.‘

4"‘.,. "In 1971 a tundra 51te 11 km south ?V'I‘uktoyaktuk (69"27'N' 133°02’W) o

o was. also tra ’ed ‘ ”05“°.d'ﬁ§7;' 3:;'“ ',‘.[ '7¥gh

The _ununuk study area 1s 1n the Tununuk Low Hllls Sectron (IIIa)Tefﬂ;3jﬁlz

\

of the Plerstocene Coastlands Phy51ograph1c Reglon of Mackay (1963)

° . ‘ 'v,.f".~,-__
ST
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Th1s area 1s characterized by gently rolllng hills up to 61 m in height.‘
The vegetatlon of the area has been descrlbed by Cody (1965), Corns

(1972 1974) and Lambert (1972) At the prlmary Tununuk study sites

F

: “the dead-trap statlons were c1a351fied 'as to habltat type accordlng to =

Corns (1972 1974) w1th the mod1f1cation that each of the heath elaSses'
- was dlvided accordlng to presence or absence of AZnua ortepa ' Sedge  v‘

Heath became Sedge Heath and Sedge-Alder Heath (Table 1) The study

3

shrub layer of BetuZa gZanthoea, Shltx gZauca, and AZnua crzapa.-

1

Assoc1ated w1th theSe shrubs are many heath\specles such as Ladﬁm

paZuetre, E’mpetrwn mgrum Rhododendron Zappomcum Arctoetaphyloe rubra_, T

A alptna, Vaacznzum uZtgtnoau@b and V vztzs-tdaea. Also assoc;ated

) w1th these communltles are Specles such as Chrer Zugens, Luptnue arcttcue

SN

Eubue chamaemorua, Pedzcularzs Zanata and Petasztee frpgzdua, as well as

\

' mo§§es and 11chens In m01ster locations Chrex Zugena and varylng

f amounts of Ertophorum vagznatum domlnate the ground cover..

The Inuvxk study area 15‘ 1n the Campbell Lake Hzlls Ph}'SIOgraphm o

Reglogj(Va) of Mackay (1963) ThlS 1s a rocky and h111y area w1th a

“thln veneer of glac1a1 t111 The forests are 1n the Open Woodland Zone R "T

:of the Boreal Forest (Hare and R1tch1e 1972) and in the Whlte Spruce-;d

Black Spruce-L1chen Reglon (1) of Zolta1 and Pettapiece (1973)

;iarea has been burned repeatedly and all study sites are 1n approx1mately
: N .
f{80 120 year old burns.; Reestabllshment of the forest takea about 150

N f:years on dryer 51tes and may take hundreds of'years on mo1ster s1tes

”'(Zoltal and Pettap1ece 1973) Accordrng to Strang (1973) the absence

fof frres would lead to an almost tundra-llke cbnditlon 1n the area. ">

‘5.hWh11e there are no quantrtatlve Studles on’ the fozests of the study

g O A
: S : ‘
. T S

T

sztes were dom1nated by dwarf shrub-heath commun;tles characterlzed by a ﬁjf?~f}7l
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;Mackenzre Delta (Wein 1971 Hettinger et aZ..1973)

‘._ area szmilar forests have been examined in- the mountains west of the

v _.O
S .

'I'he successional forests of the study area fall into two main types

s paper birch-white spruce forests ‘on relatiVely dry South or. southwest
’facmg slopes, and black spruce forests ou other e:cposures.‘ Willow |

o 'associations occupy lowlying drainage channels but these were not

trapped extensively.- The paper birch white spruce forest is dominated
by BetuZa papymfera humlw wrth a small mxture of Pwea glauca. : )
‘_-,Salw sppr 1s sparse in some stands and very dense in others Low sh«i'ubs R
" i_.’BetuZa gZanduZoaa and Ledum paZuetre are not common and ground cover ; o
»_tends to be sparse The major ground cgver Species are Vacozmum mtw- , :
'zdaea, E‘Inpetrwn mgrwn szee tmste Lupinua aratwua, Pyrala seounda
‘and Roea acwulane._ Mosses and lichens are common but not abundant A
~_The black spruce forest is charactenzed by Pwea nm‘z'.ana and varying _
: amounts of Salw spp There is a dense shrub layer of BetuZa glanduloea

: and Ledwn paZustre The maJor associates of the colnunity are Rasa S
" Aactculam,e, Petasztes fmgtdus Calamagmstis oanadenez.e, Rubus 5 :

o "f,ichamwewma, and Vaqu,mum vztee-tdaea. : SOme other species present are

= ..'L,‘Pyrozcz gmndz,flara E'rwphanan vagz’r’:atm Enpetrwn nigrwn,\ and Vacamemz

P

) Cf\ul;gznoewn.%*@gﬂgre As also a dense ground cover of mosses and lichens

AN

Lanbery, (1972)° noted that on the uplands east Aof the Mackenzie P

Delta, the dominant plant species appear almost e\rerywhere in'the

E tundra and forest comunities without regard to landform. . 'l'hese are

P ;are common elements of the groungl surfac (Mackay 1963)

- :,.".-‘;.he noted BetuZa gZanduZoaa, Vaem.mwn vtna-tdaea, I}edwn palustre,
Al Empetrwn mgrwn, and Arctoataphyloe z'ubra.:“

Throughout both the taiga

and tundra earth ‘hmnmocks of 70-1 _0_',m .aneter and up te 35 cm high

o-"




although there 1§§§ marked shift in plant communities from taiga to
L tundra, the microtopography and the plants*with which sﬂ‘fl m@mmals are
! Bs., ' C

closely assoc1~+ed are essentially the same. ;~7‘ B SR

The.seasons w111 be considered 1n terms of snow on the assumption
| that 1t 1s the single most. important climatic factor to northern small
o jwmammals. Winter, therefore is the season of persistent snow cover
and hence relatively stable subnivean conditions, summer is the seasen
' w1thout a persrstent snow cover.‘ There is a period of active snow melt T
sh_ln late May or early June marking the changeOVer from W1nter to summer f:; ,
A conditiona and an ephemeral perlod in late September or early October e

preceding the establishment of a persistent snow cover and marking the :;H

) changeover from summer to winter conditions.‘ This latter period is “‘h

often characterized by frequent light snowfall and rapid melting These

times of changeover are the spring and fall critical periods prOposed

for northern small mammals (Dunaeva 1948 Fuller 1967 Pruitt 1957) .?h N
Spr1ng and autumn are of short duration therefore small mamnals 1n _;;'l;f'fr‘f
o the study areas experience, 1n effect only two seasons a four-month ~:’” 7;f{f;
: summer and an elght~m0nth winter.g,aif" idp' N | ‘_ | ‘ :h. -

‘ Since 1957 there has been a ueather station operatrng at the Inuvrk
airport approximately 7 km southeast of the taiga study area, and at 3
Tuktoyaktuk appronimately 80 km northeast of the tundra study area.a aﬁiwf
eather station operated at Tununuk Pt., the centre of the tundra|study

\ 3

area, from 1957 to 1963 Nofﬁal* valjes for Inuvik and Tuktoyaktuk are "

"Normal' refers to those values published as‘such by Env1ronment
. Canada AtmOSpheric Environment Service’ Convereions were. made
i from English to metric units.AJjﬁfj;, ] R :




)
T

“ -
[l

*_J‘more*representat1ve than those at Tununuk Pt. due to the longer record
V-. .

a polnt to be kept in m1nd when comparisons are made.;

:"EE,:J e 3

o Normal mean- monthly temperatures f%i,I““VIR Tununuk Pt.; and -
Tuktoyaktuk (F1g 2A) are srmrlar during the period of changeover from
‘_summer to w1nter condztrons (Sept er-October) During most of the
wlnter (November-Aprll) temperatures atﬁ;ununuh»Pt and Tuktoyaktuk are
51m11ar to each other ‘but Inuv1k has lower mean m;nimum temperatures 7‘
11November to February and higher mean maxrmum temperatures 1n March and -
‘ﬂTAprII At the t1me of changeover from winter to summer condrtlons (May- g
- June) . Inuv1k 15 warmest, both in mean m1n1mum and mean maxlmum tempera-‘;hV
Atures and Tuktoyaktuk is coldest All three areas are srmrlar in. July |
and August although Inuv1k has somewhat hlgher mean maximum temperatures.. ;z:h
o 7, All three stat1ons show srmilar amounts of rarnfall in May and . "v_:
;E ‘JJune (Flg ZB), wh11e 1n July and August Tununuk Pt. shows 1ntermed1ate pﬁhh
p; values for prec1pitation. Tununuk Pt has a wetter September than the PR
'f];other statrons//jﬁnuvik has a heavier snewfall than Tuktoyaktuk 1n May;ilijifiix
3';h'August and September Cumulative normal wrnter snowfall values (Frg

»

‘f2C) probably underestimateksnow accumulatron in the taiga and over-' o
'~;nestimate 1t on the tundra due to)thevtranslocation of snow by w1nd
1*.(Hare 1971) Snow accumulation at Tununuk Pt. shows a similar pattern ?;1;’ L
tto that at Tuktoyaktuk Much of the snowfall in Mayvoccurs early 1n )
:;7 the month before snowmelt, and much of the snowfall in September occurs

y ilate in, the month and usually s

TN

"j‘lee-trapping bh‘j’pi‘_!vif;;‘ff}*g';* fa .

Two 6. 25 ha’ 11ve-trapm.ﬁé.l‘_‘él's;?;t;’Quﬁﬁappvrox‘imiately’i4-‘;;km;south%_'-:'_
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‘east of‘Inuv1k Plot I lay across a small stream valley and was char-"‘
_oacterizezibydﬁﬂture black Spruce forest on: the north facing slope, l-p“ ‘
; white b1rch fbrest on the south facing slope, and willow scrub 1n the ;:c:.i.:”\
: fbottom of the valley Plot II lay entxrely in black spruce forest.,fpgf..u
o Wlthout my prior knowledge, a w1nter road was cleared through Plot II ’fi; -

- on 20 Apr11 1972 and a" road was cleared across Plot I on the lower FRE

...Cedge of the south facing slope on 4 March 1973 I could do n0thing ?>;;;;;;}¢

: i about the 1972 road but I restored as much of thefcleared slash as» .jabll:‘i :
N ybp0551b1e to the 1973 road before 11ve trapping began.v A third 6 zs‘haéfdd:ff ?f
| ddves mtrap. plot | was set out’ aPproxxmately 3 km northeast of Tununuk Pt. ;;‘ﬁiifiﬁ
';1“ an area covered by a dwarf birch heath.and a sedge-cottongrassnheath “iﬁijfxg

'icommun1ty and the ecotone between the two. In all three plets, trap

_“‘points were set out 25 m apart and tWO 7. 6 x 7 6 x 22 9 cm, (3'
f.foldlng Sherman 11ve-traps were set at each pointmand covered with mess
F,or l1tter. The traps were checked morning and evening, and all small e
':lemammals caught were toe clipped for later identification, oq,their LT'W.H&

flrst capture.‘ Upon capture each small mammp

s 1d°"t1f1°d-s°x°d

’ we1ghed and then released Adults were separ,"ed fromtyoung-of-the-yearv

Months were dmvided 1nto three
- 1,71-10; °FI, 11-205 TR, 21 w8
used regularly in the thes1s



g were,runain§the‘fore5tjfor population{indicesjdurinéjtheystu__

ht' Dctober 1972, 21 192 Apr11 September 1973 Apprdximately 22 850

“d~f:,for forest areas except that tvap 11nes-were run in pairs rather than

"' jfln grlds In 1971 the 11nes were usually 375 n long but 1n 1972 they

':f‘nJune-August 19715 23,850;,pre-0ctober 197""

e 1973 Approx1mate1y 8 400 supplementary trap~n1ghts were:run:durlng

r_grld was approx1mate1y 2 9 ha 1n s1ze and usually two (1 3) sites were
-trapped each trapplng perzod Any giVen 51te was trapped only once a
'p.year usually at the same t1me of year.i Altoﬁether 52 997 trap-nlghts ;

.;MaydOCtober 1971,£3 300, November 1971 Apr11 1972 21 438 May-
/

,supplementary trap-n1ghts were run durmng the three years to obtaln

u‘-addltzonal anzmals for autopsy

75‘dead?trapped One add1tiona1 area, approximately 11 km south of

”';Tuktoyaktuk was trapped in 1971¢v Trapprng methods were the same as .

j'they were normally 1 875 m long A tezal of 44 104 trap-nights were

e

_v'and mixed forest w1thin 6 km southeast of Inuvik were trapped perlodical-‘;,
: W) SR
ly durihg the study.4 Trapprng was done 1n a- grid with trap hdnes normal- SN

*ly 375 or 750 m-long, trap points 15 m apart and 15 m betwe#n 11nes.‘ :;(A"

- / K \“\1’
These d1stances are. approxrmate 51nce measurement was done pacrng. Lo h

butter, and almond extract. When snow'cever was present p1ts were dug

ha1n the snow and traps were setf_t ground level 1n alcoves off the main 5"

oo
/\"_

'epit,* Trap 11nes were normally;run'for 72 h and checked each 24 h Each 'eﬁv;jﬁ

'7 047
/’ .

o

S1x shrub tundra areas, w1th1n a 15 km radaus of"Tununuk Pt., were »iffT

. ,were«up to 2 430 o long and usually at least 1 125 m long, 1n 1973 u:‘CJZZS ;

_ p:run on . the tundra for populatlon indlces during the study‘. 2 290i_j¢?~*

t Y

17,964, Juns-September .

‘1




2.

n'the three summers to obtain add1t10nal animals for autopsy. fv

et

Measurements of totah length tail length and H1nd foot length (to .

e the nearest mm) and tetal welght (to the nearest qo mg) were\tak n on a11

"'”:r5adrenals kzdneys and

.d“:erpresence of bites.‘ The stomech was weighe

&%

-fwene made to chec‘

' -recorded 'Tra'ts Wlth embryos were preserved 1n AFA »;embryos were

m’}f dead trapped spec1mens. The skin was remﬂVed and checked for the

e

ww*; the nearest 10 mg and the

Q0

- 'r>externa1 connect1ve issue, dried at room tem erature, and weighed toLwlT
P S

'-3,_6 9 mm* _ Female teproductive tracts were weighed to the nearést 10 mg

! M R

'J;'f and the number f embryos and/or placental scars, if present was

/ ;-- . dxfz’:

'£:f;(usuarlyfat 10 20x);fo“@the stagevof deVelopment CTupikovai1964)ff '{In

e

‘fff*Exam natlon of epiaidymal smears‘ef all males: in the: ummer of 1971““

.'i'JShOW d that: mqles with a testls 1ength of 10"mn
o (;‘macroscopic U always -
‘A;‘(functlonalj,_.

13 -

sacescuplas o £4 A oty e preservd

'tfln AFA After fixing‘at least one week 7the3e organs were cleaned offoﬁ“”"i°

tthe neare§t 0 1 mf// Test1s length was measured and ep1d1dymal smears;yf S e

f°r the presencqt'f,sperm khen the test1s length waslrtg"J°




3‘were not’ Welghed Hsing Tupikova's tabies the age of the\emhiyeé“ues

-:'earlier than lz;jays:before birth

_A.51nce Koshkina (1957) reported 16 17 days fOr C;xl tzZus, Svihla (1930)

o - . S

~ mean was: recorded It was very dlfflcult to dissect qut and weig ;'i“efa'f_

embryos weighinc xessﬁﬁaan 0. 02 g, therefore, a number of sych 11 térs R

n,v?-

.

- determined by the external appearance of the uterus 8nd embryos for the
'.period of 11 12 days before birth and by the developmental characteris-_h»:ff‘.f

o t1cs of the embryo for the period from 10. days before birth to birbh’

I did not feel that pregnpncies could be determined with any confidence
AN .‘I‘ . . ‘
. v .//’

Huggett Widdas' technique requires an est1mation of gestation

-[.period and weight at birth Gestatlon period was‘taken,to be 17 days fhid:foh

. found 17-19 days, usually 17 for c. gappem, Wranéel (1940) gaVe 17 s- SO

.’1:18 days for C. gZareoZue and twoilitters of C rutzZus born in captivity

fl.Cleaned skulls were examined under a dissecting microscope at ZOx and

- tjmeasured to’ the nearest 0 1 mm using en o;ilar grid J:u;;;Zf”fff”t:a&W o

-f et aZ. (1954) found the average birth weight of CL rutzlue~ based onrsix

. 7and 1. 86 g Birth=weight was considered to be 1 71 g
-Jithe second upper molar (MZ) (TuPikWa et &Z }968 Viitala 1971)
"1d.M2 (normally right) %as eXPosed bY flaki%e,a"ay th° b}pe °°V°ri"g it'f1¥'f3fi

“”7The stage of devel men of the tooth ‘was noted and the root length
| °P ?

‘ffrom the closure of the anterior grqove along the anterior root ‘was.

l

'during thé study had max1mum~gestation periods of 17 days.. Morrison e

@t T T

PRI
4

K_Jlitters to)be 1 71 g (1 Sgrl 95) Koshkina (1957) gave a range of 1 4-,1.
v < .
o 1.75 g, but the two Iargest embryos found in the present study were 1 84

Age of dead-trapped animals was estimated from the.deveibpment of

i'\ Four successive stages 1n development of the tooth Were notedgt,
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ﬁ'Flgﬁfé‘3 Sketches of the lablal aspect ofﬁthe second uPPer molar (MZ)

o of C. vutilus show;ng the characterlstlcs used. 1n age determ1nat10n.‘;
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3 (111) neck formed (1v) rogts formed Overwintered animals were easily .

1

L dlStlngu1§h8b184by the presence of long roots (> 1 0 mm m1d~June through

October) ‘Non- overmintered animals were separated 1nto tWo groups de-

pending on. the degree of M2 development, the group w1th ‘more advanced 'f.:.
e _ .

L

1n males and'embryos or. placental scars in females) and non-reproductive--

c,

' M2 development was d1vided 1nto reproductively active (functlonal testes

¢;~1y actiﬁe 1nd1v1duals S hl‘.i,:'**'ndh

R -

¢

Uhta on temperature, preezp1tat10n and snow accumulation were |

S

complled fmpm Env1ronment Canada, Atmospheric Env1ronment Service
, records for Ian1k and Tuktoyak%yk for the period September 1970 to
September 1973 Conversions were made from Bn/lish to metric unite

5 P .
During the Winter of 1971 72 and 1972-73 snow survey :

uil carried out. at three locations near taiga live-trap plot I and arirmnr

locations near the tundra IIVe-trap plot. At each site sndw depth was
v measured at 12 points and thickness and densrty of each layer of the

“snow. cover was measured at one pornt u51ng instruments and methods

/‘:

o

| v..dgxised by the Natiénal Research«Council of Canada (Klein et aZ 1950)

o} '

;f.51te. p,v.fva

‘:1»2 was calculated by the follow1ng equation' zI ’3= 2 (t /d )

16

Depth "of «-ow at the densrty-measuring point and thickness of each “““ ”'A5ﬂl'ft;

layer in the snow cover were adjusted to the mean snow depth for the

nf; Thermal re51stancé 1s directly proportional to thickness of ‘

1nsu1ation and 1nverse1y proportional to thermal conductivity, and v‘ffft :

thermal conductzvrty of snow 1s directly prOportional to the square of pdkftf%fﬁy

the densrty Therefore, an 1ndex of thermal re51stance of snow cover

A\‘

© .

. il



‘ where t and d are the thlckness and den51ty, respectlvely, of layer i

Statlst1cal procedures used follow Sokal and Rohlf‘{1969) When

?

of the snow cover ' ) o
~

Statlstrcs ,
“”’signlfrcant dlfferences were found in var1ances the approprrate adJusted ":Lg‘f
t test or F test was run Because of th1s the actual test values are
not presented although the test used and the probabfalty leVel 13.’ For
1the purpOses of unszrmlty Ch1 square‘tx ) test results w111 be presented

RN

'1n the same manner
- RESULTS -

| Taiga PopuiatiOn o

. Populatlon levels ’

The populatlon level at snowmelt decfrned each'year from 1&71 to
Jv1973 wh11e the peak summer 1ewe1 was highest 1n 1971 lowest 1n 1972 S
' { and high again in 1973 (Frg 4 Appendlx 1. Between 1 June and 15 , ;fflf,ﬁﬂj
'September the populatlon 1ncreased 75% 1n 1971 and 80* 1n 1972 but .1‘1' . v
:Q:Le1ncreased 466% in 1973 The populatlon showed a winter (September III -:;'*“; °
"'*'June I) decrease of 76% 1n 1971 72 and 55% 1n 1972-73 Between August .

_III 1971 and June II 1972 there was a declrne of 85% 1n the total

Ir[number of C ruttlua on 11ve-trap—Plot I and 99% in marked anrmals‘ The
':f:?estrmated decrease for the same per1od from dead~trap data was 78% o
fThere was a marked declrne 1n populat1on (27%) in September'1972 but not |
f1n September 1971"1d-./>;’/*"}i5fh ‘;i ‘gfﬁ? Iii}f i;:]z_;;;; ;'}V"'
Age structure | _ ; S e i A e
Comparlson of the days to blrth of each 1itter as: dq?ﬁmmined by '.ja":;

e
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Huggett and Wlddas' and Tupikova 'S technrques (Table 2)* showed that -

the average drfference between the two 1ndependent estlmates was 0 61
0 054 days The greatest observed dlfference was: 1. 8 days._;Vh'

- When brrth dates were plotted (F1g 5), 1t was apparent that young ;
~Hf are produced 1n two relatlvely easrly separable groups', those born in ;_:.
_ vlJune and those born 1n July‘and August The frrst group-~ 'early co-f-
| “hortt -vcon51sts of the flrst 11tter of overwlntered females and the

; second group -a'late cohort' - con51sts of ‘the second 11tter of overwrn-ff‘
tered females and the f1rst and second 11tters of young-of-the—year.‘li:

| Durlng the study, elght lrtters were rarsed ‘in captivrty and in t'ff'“:‘

all cases, young f1rst emerged from the nest at 15 or 16 days of age.,:éz'h

Measurements of young from three of these 11tters (Table 3) suggest that

anlmals 1hs than 25 days old are eas1ly separable from older 1ndrviduals. S

'.[Mo"vson et dZ (1954) have shown linear growth for the first 20 days of

- l 11fe for C. ruttlua. faipﬂffr[lﬁ’utfﬂk ‘ o
g Based on the assumptlon that Juveniles cannot be trapped before 15
days of age and the 1nformat10n on blrth dates, the age of members of

each cohort in- each trapprng perlod was determ;ned\{Table 5) Comparr- pfg,“

son of cohort ages and dzstributron of MZj"aracteristics 1n\young~of— ,)fiii?fﬁw

) ,&

the-year 1n summer trapprng periods (Table i} 1ndicate ages for formation L
N of M2 characterrstlcs (Table 6) : Different rates of development are ‘

’fi*lndicated fOr the two cohorts and for reproductlvely actrve and non-:_/ﬁzﬂf

jf;r'eproductwely actrve members of the early cohort. Ages for development

"aof M2 characterlstrcs of non reproductive members of the early cohort

’are essentrally the same as those presentedﬂby Tuprkova et aZ.,(1968)

t}for 0 rutzZua and C. gZareoZua and show the same trend as’ those ageslgﬁnhf

Data from tundra animels were 1nc1uded 1n thls ana1y51s
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‘h'Teble 5 Calculated ages of talga young of—the-year
1n the sampllng perlods. »

j ;
{
yr

, - Age (days) _.‘;J"l €~o“j‘
Mld-p01nt of - o o o
trapp1ng perlod : Early cohort . ‘l‘Late cohort

LN

1971 ST
July 14;’u 27 fi4o,k,, R T AR RR T
~ July.28 .. 41540 0 o o OISR

- Aug. .28 . . 72 .85 15 =43 LT

| S‘*’P‘i 25 7 200 1130 19 .71 T

1972 S DI T e e
. June. 25" . .7 5190 e P
duly 180 o Bl 42 o e DL

CAug. 10 330 65 - -~ . 15.TBl o o

- Sept. 1 . .. . 55.787 cUL LB B s
Sept.24 T 78 - 110 1B 76 e

Oct. 24 - 108,_‘-",140' s 47 -106- " '"

- 1973 T T T T L e

- '3fv-_ June 21 .. 15 20 zhls%fv%‘f'jlp L e

Aug. 4 39 ieal L o18l33 Loy AR

Aug,- 22 - fﬂ57‘~v82'f _Efw‘ 35 - 51.V17*T, e

.Sept 3 79104 - “15 =75 R L

s

R poo KA e T BT e e T

' Table 6. Approx1mate ages, ‘in. days between wh1chfformat1on of AT
B 1nd1cated M2 characterlstlcs occurs in: taiga animals. ~1'~_ “ki,_]; 5m

_ »f“;fhff m{ Groove closed Neck fbrmed Roots fbrmed
{;Early cohort - reproductive h[ 40 - so v; li_és'o];; ss -‘65

Early cohort - non-reproductive 45 - 55 Z‘h_65 - 75 ‘f' 110

’lz-Late Cohort f’i:* ;xfnll"”»~7f¥ 55v-~70_‘*h“;75 - 105 105 = 120

Ly D ,' .--., __[,




e

presented by V11ta1a (1971) for C. rufbaanue a slower growmng species

A slower rate of development has been suggested (Tupikova et aZ. 1968) ‘
and’ demonstrated (Viitala 1971 Lowe 1971) for late cohorts in Clethrzan~
omys.'g7., o .; ”f{ o _¢Q ER - 4
' The- separation of cohorts 1s clear during most.sampling periods _
o however, in two periods (10 August 1972 4 August 1973) early cohort non—_'h"
L reproductive tended to be overestimated and late cohort underestimated ‘

.~

because the 25 55 day old animals were not separated by'the M2 charac-A. :

hvg ’ter1st1cs measured -M2 1n these two samples was then Te-~ examined to

sub;ectively separate the cohorts based on degree of closure of the : [‘“

of [

'_anterior groove An ls w1th the anterior groove c1051ng were retained
L in the early cohort those w1th the anterior groove broadly open were
shifted to the late cohort. Re examination resulted 1n a reassignment
’ﬂ'hd of 24 animals from early cohort non-reproductive to: late cohort in the
| 1972 sample and six in 1973 The adJusted distribution was used in ﬁ.f:
:': further analys1s The representation of each age class in the population f"”'k

.71 May-October 1971 73 1s presented in Figure 4 and,Appendix 1

§. . sexratio | T
g;gf.f Sex ratios of all dead-trapped animals caught during 1ndex trapping

%%f ‘were examined (Table 7) and only a few significant differences from a
LT

2? ;;1 1 rat1° were found Although hlghly 318nif1cant differences were_:;°- AR

'y

ratio ETable 25) There were no 31gn1f1cant differences betWeen years ~f15[11[§;;l




s f?Soff'“

Table 7. Sex ratlos (proport1on of.males) based on taiga"u
index trapping catches (sample. size in parentheses) and . - -
compared to.a 1 vl ratlo by goodness of ﬁit Xz S

;.Sampling 'v.»'.71971': — ,-“,;1972;a;;f.r7]-f 73

o S vir‘?foxf 0verw1ntered TR
Apr I - LT Sy wB0O .12y
S T "ff»-" 500 ( 4 e

- May I . T 500 'ﬂ'( 8)f 667 - (3
June- - I -.615 . (39) ' 692**'»(65)f_1"'583‘, (36) o o
‘ July;TII W T78** @27 - ,514 S (35)»j=. 7505_«.(12)31'5 S

o Domreo.s00 €2 e e L e T
. Awg I .. .46 (13),[‘,».428g" (s .o

SRR _%.III,’E1417 (12) ",333, C9) v .333 (B
Sept II :° - o . S, S A0000 - (S) o
' “1IT . 100* "j(10) ' '33];;2(f9)1g‘>'.vﬂfjv;:f :'o*»“'vif::Tllk“o
octf.AIII[kr.ooo _-y (1) SRR A RETEESE

 Uotal’ .58 (102) ‘6;3: (181) ,'5'5_'6: (135&
G Early cohort R

. June IIT 7'l'lv T T 1'ooo& L2

¢ July: II ;417¢f.;;(36) 921~',(49) 417 (12) .
o JITD L4170 o (12) i '_-'f'n-‘?v‘,: I
Aug X 561 .(41) ’ 367Jiﬁz{50}‘»;;,';;5-;«of;-v
- ;.“1;1:’.;§43v-;j-(2834 _,‘4so;;c {20) 500 (16) . el
“Sept LI S 375a:;F{16}
'~{1',111,.',571,:,-.(21) 500_3_5(10) R
- Oct. III Vf.167x g '( 6) 300-~v;(10) _
-, Total. :.;;w?495'¢x;(1os) 31 (130) 421>+*“§753:2 -

SR T Late cohort : _
. July III 11,000 ( 1) ; ' g{f*ﬁ*‘ufffip‘»@,L“
A T L7 (29) ssvﬂvvrc 7o
L III . .540. §(124) 494; rj{?g) L5167 (33)

Cosept 11 ¢ ok .598% (142);j_“3'*??L9‘ e

o g;,}III;A.ySslﬂoﬁ;{107) ssoﬂa{f(sg)p.,.”. P e
Oct | III- .425. . (40) -..500 ﬁ;(szy;*:a_,izgsgl;;,o;-»

 Total’ ":r?-;52931'4(272) 55 (209), 598 (182).\§ff? s
o vO'.‘OS > p > 0.01: = e e
3 ?*'20.01 > p > o 001




a2

.fof males in early summer and for a defic1ency 1n late summer.‘ May III _,';;,'*
June I sex ratios were significantly different from August III - Septemeig"' o
‘ber III sex ratios in each year (x test._ 1971 and 1973 0 001 >p>

0. 01, 1972 0 05 > p > 0 01) 1s Shlft in sex ratio may have been dua_

' :to decreased trappahility of females when pregnant and nurSJng, increas _1. S

C iy

'?vnsummer mortality among males related to their gree}er mobility (males,-55 IR

:.have larger hOme ranges than females), or a. combination of the two.: The‘

ﬁcombination of factors is the most likelx\explanation since late cohort -;;_f,i

f_animals October III 1971 and 1972 and overw1ntered animals April II and

e

‘TMay I 1972 and‘April I 1973 showed no exceSs of males indicating that ';‘

| 3 ar”the overW1ntering populations had very close to a l l ratio.~~

e ‘_RPProduct_iQh‘fj'If IR

'

89 94, and 119 days for'1971 1972 and 1973 respectively The apparent- SRS

ly IOngg;)breeding season 1n 1973 was because oné female was found
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Table'& PrOportlon of talga breed1ng females cgptured ;i,'a
" July: II-October 111+ that produced a second 11tter, AR

R .~ based :on'placental scar’ counts, Slgnlflcance of © v
L dlfferences between years by X2 te$t is indicated e T

i‘fa 17}¥Q3i: ';  OVerWinteer?}; Early cohort S ml-"u{" N
. LRI TSR CE . D sample .. % sample  ”°“ SR
s AR A Jsize--%'g'Au‘hv size

+ S oy

) i o1em ~85 7 (28) " 114)
Sl e .g‘“§- 1972 - 85.2 { @n - Sasy:
B - 1973 i 81 o ,(21) zz s 135)'

UL :u'j(71 72 73) o 9> p "> o 5 0”5 > p > 0 1

. ""(_, (,-" 5 ~ - - - - L
',* The July I 1972 sample was ‘not " con51dered
& due to the delé&qd bree&1ng/season.:;




“Table’9

- test 13 1nd1cated

("

,Proportlon of taiga early cohort females. w1th
‘embryos. and/or. placental scars.

~Significance, of. 2
difference between July II

—October III means by X

Oct II

111 ;80-‘;_0' o

g -

) f111,36}4f{

Q4S‘ZIHIZ

) - os0.c

(;5);f 286 (7D

@Zy"456 =a5)i%§%1f§(4$j:_],

1972

% " sample.
[ 1" &ize :

0.0 ,(20):

'&33;31;,;f18):

7,,(13)?“: 72;7-v‘-(i155

- #(10)

%

28,6

84,2

a9

87,5

5:85:?*

e

oy
& .

delayed breedlng seaSon

Q'L’ 'u‘ ‘ .‘_'-; . .

* The July II 1972 sample was not cons1dered due

to'the; R

L



ave“age of 16% of early cohort breeders surV1V1ng to July II - Octoher xf
I1I had a second l1tter (Table 8) with no signlflcant differences between
years Pregnancy in’ lateqcohort females was rare: 0 9% (1) of the

females in 1973

There was no. 1ndlsputab1e eV1dence of a th1rd litter :
be1ng produced y any female Although some varlatlon occurred in
, 11tter 31zes (Table 163 there was - no. s1gn1f1cant dlfference 1n lltter

,»H; ‘ 51ze between 11tters years, or age class' of females (F test 0 10 > p

Y 3

>0, 05)

o Overwidtered males became funct10nal durlng lafn Apral in- 1972 and

-

1973 (F1g 6) and remalnedjthat way through the end of September 1n 1972 :;'”, ;

: but ceased ear11er 1n the other two year&u Regre551ng males were f1rst

° g
'\3

found August III 1n all three years.v June-August test1s length for'”;ic

7 &,
overW1ntered males Was 51gn;f1cantly less 1n 1973 than 1n the other two
years (Flge 6), no dlfferences were observed 1n non-breedlng males.' All
'.r,‘ males exam1ned October 1971f- March 1972 had a testis length of 3 mm. 'An;;f
. '/::,

'average of 2 8% of early cohortvmales became funetlonal in 1971 %nd 19/2/

but 37 5%, 51gn1f1cantly«more,‘did in 1973 (Table ll) '7f'd-'ff'“. / _f>

Y Wdunding

The frequency of wound1ng 1n an1mals tended to be 1ghest durr‘g

July and August (Appendrx 2) The mean frequencres ° amales and fe_ales

e

wounded (Tables 12 and 13) were compared bY aze cla§$ 1n each yaar.;j;b:uf?fviafl

[81gn1f1cant1y more overW1ntered males than overwxntered females had

RS

; wounds in 1971 and 1973 (x test p ‘< 0 001 and 0 05 > P 5 0 o respec-7r771q';

tl t1ve1y) and signlflcangly more late-cohort males than late cohort

”'.;? females were wounded 1n 1971 (X. test, p <n0 001) but these were the iﬁ” 2

only 51gn1f1cant drfferences between sexes.; Comparlsons were also made'
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;Table'll} Proportlon of tai
S1gn1f1cance of dlfference
means by X< test. are 1nd1cated

”

-

s between

ga early-cohort males functional
July II-August III

T -,,__;'; 1971
-:Sampllng _ % ‘

?k; perlod
June 111
July II S |

I =
Aug II-

S
- Sept II

PO

U Oct 1T
SEETR ¢5 SRR

| gMeaﬁge;}'ﬂ7 4a5f

0.5
S IID ), 0.0
III  0".,0 "

CIID 0.0

ae) -

(‘_19-)_;_%5;;
az

s )

’:.(71 72) O

N GEOR

@219

Sample)”fi‘
. size . -

L0

11.1.
0.0

fo’o[

1 6 5

"f 1672
§

Sampie
size
(29)

(s

f*éb-o
oo, o‘A

@ 3. ’&:j_‘
(9
‘ '5537.5we

62.5

——Tyrr—
%

Sampie:

’¢ size-

n
(.
an
o

th 3)‘1:§:;f:ef3f57 .

5 > p > 0 1ﬂi ;
p < 0. 001.. " -
® < 0,0011‘>

~(62): _jﬁ

s

&f?45f;fev='f

b




.-Tablgfiz. 'MeanﬁJﬁHéFSépiembei prdpértion‘of iéiga“aniﬁals‘yith :
' wounds. ' Significance of différenceSjbetween{yearSuby?xz’test“xz
'_arefindicated.nqﬂ-’Q;aku/»i R T SR

Yépr ";Overwintéréd'.»; Eérly'éohoft _  -Létégcbhort 
% “"sample. % . sample - " % . sample -
. - size . size . o.osize.

 Males . . o
71 7
1 1972° '

.2 (155)
. n 9
© 1973 agl

S19.60 - (56): - azi2
(4.4 7(68) " T 0.9 (109)
C 7 L2273a38).
(1) L aee S L S BRSNS
L TLeTEy e Moy e W e
(72-73) - qigll *a"':u;¢ﬁ;n?s.--_w;;;_A-'»'n;s;g:;f,;vggﬁ%éffj”*;f

A R S e S T T S

- Females . . - '
a0 1971 21.4 S 23,
18720 2,400 (84) © 6.
1973 2.2 8

A(71§72) ',‘“  L”***fsz  -  . jg* _::&:~
o (71-73) - EE T e P
L (72-73) Comes. o Mes.

t .
b

" m.si (not significant) p > 0.05 .
:Av*: .Jo;05:>;pu>wqi013,t_‘ o S o

e 001>ps001
7ﬂ3*?£“»V pf‘l9£OO1:”“t  f::futy::ffw

¢-




e v_~,j,“j;j_m_, ;-.5_'; : %i‘\“'lf'

v f3fTab1e 13. Mean June-September proportlon ‘of early -cohort taiga -

~animals with wounds. ‘Significance of differences. related to-
breedlng status and years by x2 test are 1nd1cated e

 \"7Yéar. T breedlng “”“;'»non-breedlng ‘Ibreeﬂihg -" '

% sample %:; ‘ sample s non-breedlng) ‘
T size .‘ﬂVg,’ 51ze T e e

_Males . . fix_v .J[i*-~;@t S -.»:j'f:'?ft;_ R
17200 (D as e oms
fl973f{s ;:23al:>u_(13)r" 9.5 foCZI)_*Lf'“ T CMS. A

M-y s, N
L (71-73) o o0y, ST T T
;  -(72;73)v ',_h}S.  ‘ {;'fT'u(’ p;$§1;U1°_ ﬁifi?}:lij" -- L ;7 : j,;%:m5wi

Females . . . T ool e
1971 0 37,5 (24). 135 (37) . o owSi T d
1972 - 15.8 - (19) - 25 (A0) L i mes
1975 o8 (BT e (A1) s el

V:f(71~73):f'»”[**’;T SIS, s T e

_wnﬁs.. (not 51gnif1cant) = p .0, 05 e
S 0001 > p_?\Q_OOI,,” o




'W1th1n each age-sex class between years (Table 12) and 1n general
:there was sxgnlflcantly more wound1ng 1n 1971 than in the other two .

'years When eariyi-cbh_ort an_imais( were considered in relatio_n’to breed-
'. Also, 1971 was the only year in wh1ch 51gn1f1cant1y more early-cohort v
‘breeders ‘than: non-breeders were. wounded ;ﬁ?f;VLfih]g_f'h ,'j - _ﬂfef'.. p

Organ welghts

i trapped August III 1971 were compared There were ‘no szgnificant dlffer— SO
| ences between mean fresh and flxed weight of any organ (t test 0.9 > p

BN O 5 for all organs) ' Dry weights of organs»were significantly

".ficorfelated_with'theirifreshgweights?fcorrelatiOnfcoefficients: adrenal R

”',-064 005>p>001 kidney=096,p<0001 aarzogl‘p<ooo1)

R Mean dry welght ‘as: a percentage of’ mean fresh welght was 50. 9% for,'5

| v‘:.‘adrenals 27 9% for k1dneys and 54 8% for BAT

Data on organ we1ghts were analysed separately‘and only dlfferences ;hlb»
.“3?between years and summarlzed data are presented Organ weights of anl-:yf

- ‘mals judged to be less than 25 days old (Table 3) were elrminated from
-htfana1y51s 51nce th1s 1s the perlod of most rap:d growth '__Ejﬁ}fdf;;thbia}b'i{

,_.ij.r,,_,_..
(i) adrenal o .L'

In overwintered an1mals the onIy m_;;ed differences between 55f;H s

years occurred May III 1971 when both males and females had

51gn1f1cant1y heav1er adrenals than‘ n~.:_;tther two years Lo
(F test p < O 001) (Append1x 3) by June I th1s drfference B

was no longer 31gn1f1cant There were no marked d1fferences e




:gln adrenal welght between years in early cohort anlmaIs but.f. -[1H"
adrenals of late cohort anlmals tended to be heav1est 1n 1973
and 11ghtest in 1971 _ There were no s1gn1f1cant changes in’

‘ j ‘Vadrenal welght durrng the winter of 1971 72 (Appendix 6)
;I.tii) kldney "b “‘wf”t }'“‘””

: Kldney welghts were relat1ve1y 51m11ar between years in earIy -
',vsummer and Iate summer However, early summer welghts tended f‘
iwto be hlghest 1n 1971 and lowest 1n 1973 while late summer
”‘welghts tended.to be hlgher in- 1972 than in the other two

years The most marked difference between years occurred 1n

‘»wm1d -summer when values were h1ghest 1n 1972 and lowest in 1971
There was a marked érop in- kldney welght September III to o

: ﬁ‘}"‘5‘0ctober III 1n 1971 but not 1n 1972 Essentlally no change 1n , L
o  kidney welght occurred October fiid 1971 to April 11 1972 AR
| (Appendlx 6) but weights were notaﬁ%y hlgher 1n October III imlad'i;;g
1972 and Aprll T 1973 than in the ﬁreceding w1nter -':’fffl SR
(111) BAT. o0 // ST |
"Interscapular BAT welghts tended to be highest dn early and
'I;rlate summer 1971 and 1owest 1n Iate summer 1973 (Appendix 5)
-‘JThere were no maried d1fferences in BAT weights between 1971
'band 1972 1n September III or Octdber III or between 1972 and

N

fﬂj1973 in Apr11 and May.;:

"1. '

Growth was measured by three parameters body 1ength (total length

.f”mlnus ta11 Iength), condylobasal Iength and corrected body weight

\\




.

- tract e?ﬁht): Anlmals Judged to be less than 25 days old (Table 3)

1m1nated from analy51s since this 1s the perlod of most rap1d o

."thf Mean ‘body measurements (Appendlces 7 8 and 9) and thb 51gn1-
o flcance of differences bet:Len males and females (Append1x 10) are h
‘fy presented ‘ | ' B ‘~ : o
Growth 1n overw1ntered animals in 1971 was 51gn1f1cant1y less than |
~in the other two years 1n body length and markedly (but not. s1gn1f1cant1y)
fless 1n condylobasal length (F1gs 7 and 8) . Growth 1n body length 1n
"'? young of the-year was also 51gn1f1cant1y less in 1971. There were no
"umarked d1fferences between years 1n body weight (Fig 9) fe_, ??‘:4"/

QR

No s1gn1f1cant changes in the growth parameters were observed
. ,‘\-. .

November 1971 - Apr11 1972 (F1g. 10) A 51gn1f1cant drop 1ﬂ:>

"i’wbody welght was observed in 1971 and 1972 durlng October (Flg.
‘:’growth 1n body length did not begln until late May but growth 1n-the ?2;:%15-f

fother two parameters appeared to begnn as early as Apr11 (Figs._? 10)

| frlnlsappearance rates’ kh[ jﬁﬁ’tls??fhiwﬁigblyﬁf,_?if‘"ﬁziy -
The summer dlsappearanee'rate of overwlntered anlmals was calculated d
f._f;by comparlng early summer (May IIIV- June I) and late summer (Aug. III —7:??va}vf
'r;Sept III) dead-trap indiCes (Flg 4 APPendix l) An average of 86% of ,,jfﬂ~?*
»ﬁthe overwintered anlmals disappeared over 3- 4 months dur1ng the summer
7;},(1971 87. 2% 1972, 83 o% 1973 86 2%) w1th no sigmficant dlfferences
: fibetween years (x test > 0. 9) ‘ REE R

o A measure of dxsappearance in early and late cohorts was established

ufby calculat1ng the max;mum number of young Wthh could‘have been produced
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ngth; and corrected*body ei;ht
comblned,“durzng the winter of
are shown exggpt

~lgure 10 Body 1ength condylobasaly
of. taiga: anlmals, sexes .and- age classes’




added to the populatlon It ‘was con51dered that the f1rst|11tter of
>."overw1ntered females was born from 1. June to 30 June and the second
) '~11tter from 5 July to 5 September 1n 1971 and'1973 and from 10. June to
10. July and from 10 July to 10 September respectlvely, 1n 1972, 'Forvb
"»gflltters born to early cohort females brrth ﬁates were assumed to be from‘»3
hlS July to 5 September for the first 11tter and from 10 August to 5
'-,September for the second Itxwas con51dered that young would not 1eave
‘_the nest until at least 15 days of age A 1 l sex ratlo was assumed for ff‘/f”

,

’all age classes and months

~The maximum number of young produced in. each cohort was calculatedm:

lby the. follow1ng equatlon wh1ch assumes that half the pregnant femalesJ-'
'bdying durlng the perlod when the lltter is belng born die before they
- give birth: Y- ;s L) -"!5(1 L 12) BL B
.‘;t'_ . Where. Y'% xndex of young produced
: . .]Iié index of females at- trme f1rst young are born -
LIZ' 1ndex of females at tlme/last young are born ff_’b
B prOportlon of females breedlng "‘}_v |
L = number of V1able embryos per breedlng female 'bif”iy;::
Only the contrlbutions of overw1ntered and early-cohort females
{5ere calculated because that of late -cohort females was consrdered to bebf;f'
1nconsequentlal All of the early cohort were assumed to have: entered
the trappable populatlon by 15 20 July and all of the late cohort by
20 25 September ' There were no 51gnlflcant differences in disappearancen‘ﬁ}i

between years for the early cohort or between 1971 and 1972 for the latej:flgfﬂf*

/// cohort (Table 14) However, an 1973 more late cohort anlmals were foundf'j:'*‘“

. ; i

“din m/d September than was predlcted ThlS suggests erther that one or’-

1

//more of the parameters of the predlctlon equatlon were underestlmated or.jzf'
/ P " cos - . ., . S X - . L _"i /- .
\/- . e o S 3 _'_ - . o .. . i o ‘. .

i
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Table 14.. A measure of disappearance in early and'late»cohorts‘based;bnf;_
- the potential index and the observed index at. a time when all of the
.+ cohort would be expected to have entered the tgapphblefpopulatipn; e
- Significance of differences between #pars by X° test -are indicated. -
L . [ . .. Lo . s . 0(.?‘ ! "

T | . ... . EARLY COHORT - R Lo
Year : el vPotential‘Index_ilsézo July ‘Index Disappearance

Sl Y amas s ¢

‘;1972, ‘ ,VT\\'-: 5-0\6 N Do 1. 63 ’_  ce L 68% e

CleTs oo ses o oel L sow

A ' v(7'»i;..72,_‘73.)'p' >09 L
Year ' Litter Potential Index 20-25 Sept Index - Disappearance . . .

1971 ‘overwintered 2nd . ;S;63f'. .;;3_': R, o ;';:M' ej"‘1fff" .i3 
.. early cohort lst 3:10 o T o s
early cohort 2nd o 0.43 0 ERITIPE SR

tetal a6 Y ose sy

1972 overwintered 2nd 2,34 v e
. early cohort:1st - L7 e e B DI
early thbrt*ani;wfl ~o.2r » _

| 1973 . oveiwintered 2nd - “.04
..~ early cohort 1st =~ . +1.857
early cohort.2nd . . 0,45

. ‘ ‘total .. .. . .. o .- -3/;,34 _» . » .- 5‘ 92+ ‘n L

L7y p0s

RS
L
DN
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«

‘that the September populatlon was overest;mated I Was unable to fﬁ,'d'.‘—
‘determlne which, parameter (or parameters)’was most 11ke1y 1ncorrect.
| At the onset of wrnter each year. the populatlon was composed of
"three age groups of an1mals' overwentered less than 10% early cohprt,

- about 10-15% late cohort »ver 75% G1ven a. general winter decline 1n .
: .populatlon level of SS 76% and equal loss‘between groups, a small number :'"'
vfm@‘overw1ntered and early-cohort animals could be present rn the early
rﬁmmer trapplng In 1972 no overwrntered anrmals were caught October III
- and in 1971 only one female was taken October III and none after that

fdate 0verw1ntered anlmals trapped in September generally had very

L;ttle crown left on. thelr teeth and a few had'bnly roots left .7,o‘ '

-animals wath th1s degree of crown wear were taken 1n May or June of any

o year These facts suggest that no anlmals successfully overwintered

'hij.twlce and that they may have dlsappeared early in the1r second W1nter. RS

“«72 on the basrs_ovaZ root length (F1g 11) The early cohort had

I felt I could separate the two cohgrts durlng the W1nter of 1971-n, : d-:

}fjlonger roots because;they formed ear11er butvboth groups apPeared.to {;i.
;‘1exhib1t a srmllar érowth rae Tho distrlbutlon of‘M2 root leugths of 'lffjlj
..b“overwln't?ered anlmals June I egéh yeﬁr was plotted (Flg 12) The ,‘: Lo
ffgeneral ShaPe of the distrzbutlons was sim11ar each Year but the mean ;;t:‘?‘
and range sh1fted Itxls unclear from these d15tribut1ons whegher the yh_“‘
-shlft was due to general d1f£erences in M2 root growth rates:or to. drffer-efril
"V?ences 1n the proportlon of early-cohort an1ma15:1 {Junenl Populations-;;jfi‘hij
}‘A sample frOm TraValllant Lake*, approximately.izs km southeast of Inuvik if;?

;_vwas uSed as. a clue to the cause of thefshlft The dlstributlon of M2

Game Manage-.,;'fif5

The ampleqwas trapped late May-early June 1973 by N W T’
men“$h§v151on personnel » : L ‘ :

“> Ty iy

’ Gl . e
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_:«j'u{"?wTravaullant Lake L i %
| 1973 o

"""-'4'<-;_’ﬁEM2 Roof Langth S

Figui‘é' 125 Dlstrlbut;l.on of M2 root lengths 1n early June samples at‘-j_',.,
Inuv1k 1971 1973 ‘and at- Travalllant Lake in 1973 o :

‘f\f (_



o ey

oroot lengths of Travalllant Lake an1mals was clearly disJunct, and the
r:'mean and range of the larger portion of thersample was within the limits ;‘
'dcfound at Inuv1k / ':»h_t ‘ ~f(€f : __' ;.f'{ ﬂ::' ' | o 4 |
' I suggest based on the 1971 72 winter M2 root growth (Fig. 11), | .

"fgthat the two animals from Travaillant Lake, a male and a female; Wlth

t::2 3 mm roots (s1gn1f1cantly larger than the main group, t test, p <.

” gO 001), are the only early cohort animals in thlS early summer sample.‘

h o also suggest that no early cohort animals were present in the Inuvik :»g;»'
',fsamples and that the Shlft between years 1n the distribution of M2 root
¢_e1engths was due to general d1ffereﬂ@es|in MZ root growth rates.- Barly-

;cohort an1mals therefore, either disappear durlng their first w1nter-or

"55form an 1nconsequentia1 part of the population during the1r second

i_f fln 1971 and 1972 but was somewhat less 1n:1973 Winter declines can only

"*;summer ‘ Based on this, early-cohort animals seldom reach 12 months °f

:ifiage but late-cohort animals reach 13 15 months of age. l"uﬂvif-“ﬁp'

Assuming that only late cohort animals overwintered successfully,_ e
S a measure of their winter disappearance rate can be calculated from the

nf'opopulation 1nd1ces (Appendlx 1) The winter (September III = June Ij

”f?disappearance rate was 69% in. 1971 72 and 42% 1n 1972-73

Population 1evels ffytfjfﬂffyfiirf:“

An estimate of the variability of the population xnﬁgtes was calcu-

~lated assuming Eﬁgﬁ 980h Of the 2- 8 paired traplines run at each tundra d“‘a”un

':2 szte was an 1ndependent estimate of{the populavion (Fig 13) Popula-

A :;

'tion level July L was simllar between years but may hawe been higher at

\

'1.'snow-me1t 1n 1971 than 1n 1972 or 1973 The summer 1n¢rease waS 51m11ar_”"‘”*
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be estimated but may have been 90-95%
s Because tundra areas were trapped in paired 11nes and taiga areas in '-' ‘

:‘grids, a greater number of home ranges were crossed on the tundra per

e N

- unit effort and the edge<effect was greater than in the taiga There-ii

_.__/‘/7'

'fore, tundra indices are relatively higher than taiga 1nd1ces for a- given o

}';population density | At the beginning of summer tundra population

'-den51ty was only a fraction of that 1n the taiga, even 1n the year of
'; lowest taiga overw1ntered densrty, I973 Peak density on the tundra in
1971 and 1972 may have been as high as; or higher than that 1n the taiga

~in 1972 but was well below the levels reached 1n the taiga in 1971 and .'
1973. e | | ‘ e |

4 \

\\;.-"".I ‘ - ; ‘ - A 5 B
Age structure fh,j; ?j ff;: "iﬂsd;‘75i- . ke |
The distribution of birth dates of tundra 11tters (Fig 15) 1s :

: ‘jsrmllar to that for taiga 11tters but 1s biased srnce th§ ear11est

‘tundra trapplng was. mid-June (after break-up of the Mackenzie River) and

5_.few animals were caught Tundra 11tters were lelded 1nto two cohorts

)

_'v;ln the same manner as talga litters.v The representation of each age S
. ‘class in. the population June October 1971 73 1s présented 1n Flﬁure 14 llf“nﬁfl
‘ﬂ and Appendix 11 IF;IJg;J'TW S . R ,
R : U -

Sex ratio ;_;.;-___Jn;

Sex ratios of a11 dead-trapped animals caught during index trapping

gpwere examined (Table 15) and only a few 51gnificant differences from a it”itifﬂ"

..1 1 ratio were found . Mean sex ratio (proportion of males) of late-ffj?;t:'{“
F}cohort an1mals was 51gn1f1cant1y smaller in’ 1973 than 1n 1972 (x test
{,0 01 > p > 0 001), this was the only 51gn1f1cant difference found

between years in mean sex ratios of each age class.v"’ L



(1) 33040d=~e3eT ‘pue *(3) 230Y0o-

“ides Bny  Apnr

oo
B

ounp . Aoy

Arzeo

...-UO

«mhov wmwuwnw:ww>ovo

u3

“ideg Bay Ajor eunr ow

Bursoy

™

:?ﬂ.

- I9A0JMOUSHFO SPOT
1S82T 4y

; .wbm .22. -
ano,ﬂww.mﬁﬂmom Q..H@E.. :

v s

eunp Aoy’

.wv:u@omﬂbww;
pT smBry

._om %w

N

wn

i1

“HYOIN dosy 61 / 109




o Oct II

“Table 15." Sex ratios (proportion of males) based on tundra = -
index-trapping catches (sample size in parenﬁhngg) and

compared to a 1:1 ratio by goodness of fit X,

S 97T
- Sampling .

- ¥

197z

period - B

- June'II . .500 - ( 4)
1L - .000 (2
July T L o
oo II 5000 (2)
Aug II  1.000 (1)
Sept I ' . ’
I § |

Total © .. .444  (9).

July 1
E ‘III .. .400 .. - ( 5)

CAwg II L7184 (7).
“ ;Sept 1 : LS

- I1
.Oct II

4,

Total 583 . (12)

.

“Aug I 1,000 - ( 2)
Sept 1 e
R &

Oct 11

., Total ~ 1.000 .~ (2) ..

&

~ Overwintered -

0333 (-6)

213 (@

333 (9)

18330 (6
T 500
CLieTr oy o
333 (3

| 328% (58).

~‘;EarIchoﬁorf

500 . ( 8)-
©.533 - (60)
477 (65)
11&-;496'”,3(51j7 _
..750  (16). -

520 ¢ (200

. :-:'”7, _;'i-v"z o u-:LéteVCOhdft  C
~July IIt =~ Lo 2000 0 (5)

568 (1)

535 (260)

444

.556. - (9)
533 (a8)

17 (12
©.000 (1)
1.000. (1)

4

.652 /

596

&

1973

000 (1)

o €533‘_‘“(15)f

T T e (ad)
-..524 0 (143) 0 0
557 (61) -

. . - ;tﬂi  \ﬁ,'J;
q*> 0;0_
0.0

5'>:p %
** 1>p2>0

or .
0,001
AL

52
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) Mean sex: ratlo of each age cIass 1n each year was compared between o
‘tundra and talga samples and three sign1f1cant drfferences were found L
_Mean sex: ratlo of overwintered anlmals 1n 1972 and Iate-cbhort an1mals..//;f
71}1“ 1973 was 51gn1f1cant1y Iess oh the tundra than 1n the taiga (X test |

_ »0 01 >. p > 0 001) and mean sex ratio of early-cohort anlmals in 1973

” was s1gnif1cant1y greater on. the tundra than 1n ‘the” talga (X test ”0 05

' > p > 0 01)

' "'Reproduction"”

Comparlson of tlmlng,of 11tters between years was diffncult due to
e snall sample s1zes (F1g 15) however, there appeared to be no pronounced o
-7 dlfferences In .all th@ﬁ? years 100% of overwxntered females produced

; a flrst 11tter and an average of 92% of surv1vors ‘to July II - qctober : ‘
o III produced a second litter 1n 1972 and 1973 with no signiflcant Tdﬂ‘t“ i
dlfference between years (Table 16) | An average of 58% of early-cohort 57:_

- females produced a first 11tter w1th noAsignlficant differences between j'axb
f~vyears (Table 17) In 1972 and 1973 an aVerage of 35% of early-cohort :

3@@ females had a second l;tter, w1th no srgn1f1cant difference bet@ﬁen years

’ dffable 16) Pregnancy in Iate cohort females‘was rare' 1 7% (2) of the ‘livf
tjfemales in- 1972 and 1 3% (§3 1n 1973 There were no. signlflcant differ—vf'" ”
'edences 1n 11tter 51ze (Table 18) between litters, years, or: age class of

fh;females %ﬁ test 0 25 > p > 0 1)

OVerw1ntered males had functional testes June II - August II each _ SR

w,fyear (F1g 16) No regression was found September I 1973 but it had
”b_ﬁbegun September II 1972 Males were st111 funct10na1 September II but
ot October II 1972 It was not possible to compare tlmes of 1n1t1a1

' iregre551on and 1oss of funct1ona1 status between years
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"ef‘Table l7. Proport1on of tundra early—cohort females w1th

[y B ’).

Table 16 Proportlon of. tundra breed1ng females captured
C July fI-October 111 that produced ‘a- second litter, = -
based on placental scar counts. Signzficance of differ- -
~ences between years by x2 ‘test is indicated ‘

7.,

b“‘Xear”‘: Ovegwlntered .I‘Eaxly cohorthu =
' o %y 'sample. .,%0 sample e Y
e osizel e sizes R

1972, f"é4}7,;;(19)»"'5 732'4 (37) ‘”;;Ifr e

1973 . 83-3’*‘(*6)* a7 a2 T A

s

embryos and/or placental scars. Significance of differ-f~lr
. ‘ence between July II-October III means by X2 test is
L 1nd1cated L g

v Lom L Lo

- Sampling . ;,19714_ T T — . S
coperiod il LT T T T
LoJulyiy o T i ) B A R

? %11 ' 1oo 0 ¢ 3) 60 7. czs) _fsq’o e 4)ﬁ;[«‘.'

hﬂ'f].Aug 1 S 1oo 0 ( 2) 70 6 (34) :‘&’:so;o (101f;',;ffl7-

B I S ‘ﬂl v .'f"w R '5.0*:..0'.-(14). -
";'.QGt.;11~ LAt 10040 4). e if,'?:*5¥-u7§>:‘;7

" Mean. i__:~jalqo§oi¥(f557;ffz‘Sg;7if(9gj;‘;,;;éo;pf”kZijf:uj“

S 'f’ S LTy R ‘-...:‘ o
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._but 100%, 51gn1f1cantly more, d1d in’ 1971 CTable 19)

Breed'ng early cohort males first became funct10na1 July II - III

" éach y' T.. They appeared to, regress. earlier 1n 1973 CAugust\II) than
; wk

. in the other two'- years (probably late August oT early September)

verage of 28% of early cohort males became functional in 1972 and 1973

Part1C1pation 1n reproduction/of early cohort animals was compared

E between tundra and taiga for each year (Table 20) gni\isantly_more

A

= early cohort males became functronal ‘on the tundra/in 1971 and 1972

o srgnlficantly d1fferent from that fo nd in the taiga (X test, 05-;: _w?9~'”

/

' was. no 51gn1flcant dlfference 1n 1972

; w1ntered an1mals ‘was: s1gn1f1cantly

0 cant dlfference between the two a easQ

/‘ .
» -
!

.than 1n’the taiga but" there‘was no 51q1i£;eant dlfference in. 1973

‘ Significantly more\early cohort fema . °s/produced a litter on the tundra

in 1971 than in the talga, 51gn1f1cant y less did in 1973 and there'v

l

The proportion of overwintered

e

and early cohort females producing a econd litter on the tundra -was not'uy'

l0 5 and 0 1 > p > 0 05 respectively).' Litter 512es were compared ty
:litter and year between tundra and :aiga. The first litter of over~ |

/larger on the tundra than in the

talga each year (t test O 05 > p

Woundlng ' _“h-{fpﬂ-j'?_h

‘wThe frequencies of wounding on males and females in 1972 and 1973

0 01) but this was the only 51gn1fi-;p BRI

(Appendix 12) were compared by age. class 1n each year but no 51gn1f1cant]f

differences were found between sexes No significant differences were o

l found in the mean proportaon wounded betwegh 1972 and 1973 (Table 21)

N
' The mean proportion w1th wounds was compared between tundra and

talga (Table 22) On the tundra, 51gnif1cant1y more late—cohort males ti"‘

[
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Proportion of tundra early-
ance of differences between
st are’ 1nd1cated -

cohort males func;;

July II- August rxi m ans-‘ -

‘QSampling ’“*.“

"anperlod

June III

,Ju;y 11
Ilb

-J'Aug<’4{
-_'”“'“i o
. Sept 11"
R III
‘ I
Oét II

IIT

100 0
1-.q0;-wo,, e

SN .
o

e

ft .'8);.: B
xz test (71- 72)
S S ON B
(72-73) 0.5 >

1oo 0 238

v . . . T L
RV K e

° :(..2153

"'ti?) ;):r:fi7f' §

(63) oL BE

P <°o.001 7EV?1 ;s~'.“5

> 0.001 . -
0.1
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Table 20. Stat15t1ca1 d1fferences (by x2 test)
between the mean proportion of tundra and-
taiga early cohort an1mals breeding 1971 73

: ,'MALES'_ T
- ‘Tundra -

e 1972 ,‘1973" o
S  h AET
1971 . ( + o+ ;@ T

*hk R T T

" i: Taigé" .1972 S e T ;\. 2 +

e 1973:»”7i'n;s; _v‘:ﬁ.éﬂ . ns.

(( ‘:‘f':l‘,‘ll:. o FEMALES [ A

. . Tundra - .., T
' 197113 : 1972 . 1973

R

1973 mes. =

Lo n,s.v (not 51gn1ficant) P> 0 05,4; S
¥ 00055 9:>00.01 P
0,01 > p >0, 001 - ﬁTl»': RN

L FRR D 20,001 - R o

B 4proport10n breed1ng greater on tundra than in taiga

A ', proport1on breedxng less on tundra than 1n talga j'-ﬁ‘f S



: \\",
" tablé‘zl.
- ‘wounds.

Mean June September proportion of tundra animals with
Slgnlflcance of d1fferences between years by X test

' are- 1nd1cated

. jSex §
; ‘Year

"Males -
. 19720
1973

.Féméies
1972

1973 .0,

12,5

Overw1ntered .'
% . sample

s:.ze
PR )

1.1

18
08y

;3 2§7-  (37) .’”'
asn..

E,arly cbhort

' sizg"‘

:59;5:_‘(925
(46) .

.,; 1c927
9 (36)

HLate’éohort'-v_
% sample

' size.

7.6 (105)

TR
">6.s on

35 6D

‘n.s.. (not

. ° i

significant) p > 0.05

LR

61 -
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'1:Teb1e'22 Statlstlcal differences be X2 test) between the
mean June-September proportion of - tundra and taiga animals
Wlth wounds. ‘ ‘ B T . .

KRS .‘MALESj T . FEMRLES .
.7 tundra .. 0 7o tn T tundra
Y1972 ¢ 1973 S 1972 1973

e mmmummmm T

S1971 0 - el o ENRCTRERS W HIE

1 TR ~j; 't'; R

w S

- teigav:-1972 - MeSe nis. 'f.i,fnte;j.‘ nts.f R :

. 1973 n._S'.v n._s'.. ) n.s'. ".:;n.s'. .

PRI va'EARLY COHORT R e :
1971 .m,s. m.s.o . 0 muse . n.s.

.n"taiga_'>1972 s, ks + n‘f,f:':vjf‘ane;,lw’ nts.
’ 1973 n.Sj.b .‘ 'n.S- “ r‘ot H n.s. . ﬁus. ' E

R " 'LATE COHORT.
1971 n.s. on.s. o

‘_-n;s.ﬁ'(not 51gn1f1cant) P > 0. OS S e
S * 0,05 > p > 0,01 :’;.!_ RN TR  E
e 0.001>p>0.001 . L T
Lokk* o .p <0.001 1IN ' '
‘_+ix'=,proport10n with wounds greater on tundra than in talga

- 'proportlon w1th wounds less on tundra than An taiga e
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in 1972 and late cohort females in 1972 and 1973 were wounded than were

in the talga. These were the only 51gn1f1cant dlfferences between areas

: when compared w1th1n years

o Organ weights7_ o T G
. (1) adrenal e ‘fu:,_”‘ i'.v ' .;x‘ o

. There were ne marked dlfferences between years 1n adrenal

f,;welghts in any age-sex class (Appendix 13) Nelther were there

' any marked differences in adrenal welghts between tundra and u

, o
. talga

ReT) Kidney i

. June - August kldney we1ghts tended to be hlgher 1n 1972 than -
"Tiln 1971 or 1973 the latter two years were 51m11ar to each _
:laother (Appendzx 14) Kidney weights on the tundra were simi- i[bfh

. lar to those in' the talga in early and late summer of each o

N "'ﬁear,‘whereas mid-summer welghts tended to be higher on the |
.v‘tundra ‘than in the talga, part1cu1arly 1n 1971 and 1972 ‘w"‘»“

(111) BAT | o ol i\' -

Interscabular BAT welghts were s1m11arNbetween years in June'

el }f:_)- and early July but later 1n the summer the values tended to

: i» be hlghest 1n 1971 and ;gwest in 1973 (Appendlx 15} There |
were no marked dlfferences 1n BAT weights between‘%undra and e

"‘.' .

: talga.»f'gff'f‘

| Grbwth‘”"" .

el

i. NS

Anlmals Judged to be less than 25 days of age were ellminated from

‘}analysls Mean body measurements (Append1ces 16 17 and 18) and the -
"51gn1f1cance of dszerences between males and females (Appendrx 19) are 7’"'””;

=l - . ig . Gl oo

0‘.\
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1.

Body - length ( 1gr 171 tended to be greater in 1973 than in the other

‘years but no. conslstent dlfferences were apparent in. condylobasal ;_ﬂf

length (F1g., ) or body welght (F1g 9), There were no consistent

differenceS“f dy measurements between tundra and talga.

: QompariSOn obeive—trapped'and‘Deathrapped Samples«

aDen51ty of C. ruttlus on. talga and - tundra 11ve-trap plots (Table 23)

is 51gn1f1cant1y correlated Wlth the dead-trap 1ndex for s1m11ar t1me

-]_perlods (correlation coeff1c1ent = O 90 -po< 0. 001) and is- related by

"_"the regre551on y = 1. 99x 1 14; All 11ve trap den51t1es were below 9/ha

[except that for 26 31 August 1971 wh1ch was almost 19/ha (Table 23)

f:'Thls hlgh value excluded 11ve trap den51ty 1s 51gn1£&cantly correlated

’:'fw1th the dead—trap 1ndex (correlatlon coeff1c1ent 0. 92, p < O 001) and

‘f'ences were found in age comp051t10n (Table 24) but 11ve traps caught

s related by the regress1on y =1, 33x+0 04

- Age comp051tlon and sex. ratlos Were compared between 11ve-trapped

(\

'and dead trapped samples taken at 51m11ar tlmess .No451gn1f1cant dlffer-rb

”'51gn1flcantly more young males than dead traps July III and August III

,1971 (Table 25) These were also the only two samples 1n whlch the

’ ,‘llve-trap sex ratlos dlffered 51gn1f1cantly from 1 1 (X test p <

~T’;o 001)

" = Introductlon

-n

For Inuv1k and Tuktoyaktuk mean max1mum and mnnimum temperatures by

lO day perlods September 1970 to September 1973 and total preclpitatlon t‘:;7;1~

',~a \'

R OV

= T
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Téble 23, Denslty of cC. rutzlus (Number/ha) on: talga and tundra
live- trap plots, 1971 1973 C o , : §

w_Trapplng Perlod Spruce Bi}bh Forest ~Spruce Forest Shrub Tundra -
_ o AR AR S R
"v1971 - L ;;
May 28-June 18 - - . 4.00° - . S H PR
June 25-30 . S Y 0,32 0
July 5-17 - © 8,80 . o S
 July 17-29 LR A o864
CAug 10-1§ .. 0 oS o024
Aug 26 31 - .18.88 B L :

1972 S
June 1227 - 2.72 - S

July 12-21 . | 192
June 10-18, - 176 - ot
| July‘11.16 e e e

LXS

. a
) S e -
1 .
-
< .,4 .
e N
o ;
’»,'1 .. |
V] .
. - -
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1Tab1e 24 Age composmtxon of llve trap and dbad-trap samples..'(saﬁblé:.
size 1n parentheses ) PrOportlons are cﬁmpared by x2 test, e

-’

. Sampling. fﬁEtﬁod' Sample * Percent. Ccmposzt1onf1';ITSignificance‘i_ Co
oV Périod R o 51ze . Overw1ntered Young of the = RN
B PR B Soeoer i Year S

. v
SV

'y TAIGA3.“ T T e ;f.~*17 Sl
7L o S
July IL . Live. = .(55) - " 4o S o
LoDepd (63 4

2

0 ‘Jg1y 11135 Live  (s4) . 2,
Co T e G

N Aug Iiiﬁﬂf“‘sze;“u,(118)af'f}lf;Q8‘
R _'f'ﬁj;fDead '1'(164)';,:r 2

‘ s Dead >" - (84) - . 417 . e T

S Jul)f-‘..I.I' .o Live ¥ R € 5 KU L 6. .
S Desdi () 500 wiiselo

o ot

T St
':~\-A“8v11-"i“"Eive‘ a1 sy
LT  1‘,Degd.:: ¢(10) ‘¢,‘ 10.0. s 5
| ms.(mot significant) p>0.05
L PR R R R D £ 30 I
R A .f-Vf-"efa‘7?.ﬁf} q;Wg_; AR Sl




f"TabieVZS

/,

‘trap- and dead- -trap samplss (sample 51ze in. parentheses)

";, Rat1os are compared by X*

test

1

Sex/ratlos (proportlon of males) qbserved in live-."v”

Sampling

s period

“TAIGA
1971 -
June I

- July II

July T

Ea
S

1972

June 11

TS July 11
SR

19737

‘—June RS

. i;.

TUNDRA =
e

L Aug I

. -Aug III -

'fjulwaI.*ifg

Method

's» .
S
oY

v

. Live
~ ‘Dead
‘Live -

~ Dead”™

Live

~Live

Dead | .
U Live
V.Dead.”‘h
CLive T

Deéd L

 :LiQeﬁ@i
'Dgad :

Live:

‘ lee.: 1_f
>[,Dead "

v .ﬁL;ye S
+. -Dead "'

B e ¥
Cd

Overwintered:

(25)3j1560 o
(39) 615
S (22) 727

@ s

a2 417
SC'Z),Cﬂsooi‘J

10y 4700
(12) a7

Can L5292],[;'“””

.1(10)1'2506_? ff
- (%6) - .585

“; :( 4)15.500 f-;"u
;v(12)*f.750 B

.500

Pan X ama e
NJNJ<':!‘

SRR W R\l I

N

" .000

4) 750
(38) 514

000 .

1.000

- (38

42)

(108) v

(152)

Cen
| (12)

o ;clz)
S

e
BN O ) R
R G R

@ ess

.559

'?69:?3  ;f;7i;:n
778??‘!E-'L"’ o

485

731

*%

=1

' ; Yp§ng of'the Year -

. 462 o

A

:i+OQq”  o

RE

#%0.01 5 p > 0.001

RS
-

K



[
a

//_‘ ’5/ -« S o ) . ’ o - . ._ A ' \

/ -
by/lo day periods May September1197l 73 -are presented in Appendlces 20 °

21 and 22. Comparlson of depth of snow. cover at Inuvik and Tuktoyaktuk
can be obtalned from snow on ground at end-of-month values (Appendlx 23)
ThlS measurement 1s taken at only\pne p01nt and is probably more. unre-

RN . =
i

llable at‘Tuktoyaktuk than at Inuvik becau5e Longley (1960) observed

J i e

that for tundra areas the depth of Snow at any Sth, after the 1n1tia1

o 1ncrease in early w1nter is a functlon of the ground surface contours R

- in the V1c1n1ty and the . d1rect10n of the last strong eroding w1nd For ;I

e

2

(

Inuv1k more accurate values are avallable from the snow cover survey : %w
R S

b

(Appendlx 24) The mean dlfference between the two surveys compared v;e’ L

on a monthly ba51s for the W1nters of 1970 7I to 1972 73 1s 10 1\+ 1.6

e - R
cm w1th no 51gnif1cant dlfferences either plus or minus. : ‘f» L g
. . . - o ' J - :
Fall o . St 1 2 . ‘ m{‘

f‘ : c . y 'l - N l, /
Weather in. September fell 1nto three c1a55e5'= (1) warm and dry

(tundra 1971 and 1973 ta1ga 1973), (11) cooﬂ ‘and moist (tundra 1970
and 1972 talga 1971), and (111) cold and wet (talga 1970 and 1972)

(Flg 20A) o Fall cr1t1ca1 period (FCP) 1s the perlod between the t1me ‘
kY

h when a1r temperature falls~below LA at of the substrate and the tlme when.g
1

La suff1c1ent snow cover (15 20 cm) has formed to stabllize subnlvean v

\.

R : ‘

b c

temperature (Prultt 1957) An estlmate of the severlty of thls perlod

i "'4

' was made by comparlng mean m1n1mum temperature Qctober II III wlth depth

3‘_*2 \.{:__e

: of snow on the ground at the end of Octobér (F1g ZOB) In order of 1n- .';

k=

o
crea51ng severlty FCP's were (1) taiga 1971 (11) tundra 1971 and 1972
and talga 1972 (111) talga 1970 (w) tundra 197@ ’ BT TSR
. hored SR
Fuller (1967) postulated that to be most favorable to small mammals :'Aj“;;\
- . . }) o

fali should be; dry w1th quck frosts and early stabzllzatlon oﬁ snow

. 'f\ ol




"Figure-ZQ Summary of weather data for talga (solid) and tundra (openjf‘

°

1970-73. - ° , ,)
A, September mean m1n1mum temperature Vs, total prec1p1tat1on
@
B.; Fall Critical: Perlod ‘mean m1n1mum temperature October II- III
Vs, depth of snow. on the ground at tQp end of October -

C. .Wlnter ‘mean m1n1mum temperature December-March VS. mean depth

: - snow.on the ground at the end of the month December-March
D.. Sprlng Critical Perlod ‘mean m1n1mum temperature May 1I- III “
s, total prec1p1tat10n May II-III .. R T
E. _June. mean m;numum temperature VSs. total prec1p1tat10n
‘E.

Julx-Augg§ !~ mean minumum temperature July August vs. total :

prec1p1tat10n July—August
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_'cover' In thlS context the changeover from summer to wlnter cond1t1bns
.~ was most favorable in 1971 apd least favorable 1n(£§70 In each year s

.conditions\on'the tundra tended,to be better than”those;in'the taiga.ﬂm

Winter = B S o ST e

m1d—w1nter mean. mlnlmum temperatures Wl

_tfour g 'upsl “In order of decrea51ng temperature they were .
1972-73, (ii) tundra 1971~ 72 and talga 1972-73 (111) tundra 1970- 71 and
”'.talga 1971 72, -and (1v) talga 1970 71 (Fig 20C) However snow’ depths :

.helped compensate for the lower temperatures in. tge talga.v Insulatlon.
.'of snow cover after m1d-w1nter was. 51milar between the w1nters of 197lo
72 and 1972‘73 but was ‘much less on the tundra than in the talga (Flg

. bl '
S21). However, in ‘the talga, 1nsu1at10n was much bett r in. early winter

'1972-75 tran in 1971-72 desplte the greater snow depthAJ971 72 (Appen-

R
\l

;dlc“< 23 and 24) Thls 1mproved 1nsu1at10n was pr1mar11y due"to the
greater ptevalence ‘of wind in early w1ntetf1971 73 Wthh compacted the T ’.h
snow, thus reduC1ng its- 1nsu1at1ng ab111ty e ﬁ'_- lﬁr A o 1 Z@r'
| Fullecr (1967) postulated that to be favorable to smallsmammals

th Te should be suff1c1ent snow cover to stablllze subnlvean temperature ;
,.Talpa snow’ cover was 51m l:; all three w1nters ahd{wa: probably sufflc-, o
ient to dampen fluctuatlons 1n air temperature.and stablllze subnivean ﬂ
'temperature (qf Fuller et aZ 1969 Johnson 1957 Prultt 1957 Whltney
‘”1973) Tundra snow cover was probably 51m11ar all three w1nters but
offered less 1nsu1at10n and probably was 1nsuff1c1ent e1ther to malnta1n'”

uas h1gh a subnlvean temperature as fdund in the talga or to stablllze'

~subn1vean temperature

itt 1957 Whltney 1973) ?herefcre, condltronsd;.'"d'

- AfMacLean_etbqZ..1974,,P'
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76 -
were much more favorable for small mammals in the talga than on the
tundra each w1nter and may have: been most favorable 1n the wlnter of

1972 73 and least favorable in 1970- 71

tSprlng o ?5 | ‘h
Sprlng cr1t1cél perlod (SCP) 1s the per1od of act1ve ‘snow melé?whlch.
marks the changeover from winter-to summer cond1t1ons (Dunaeva 1948 I
','Fuller 1967). Because, snow cover is rapldly decrea51ng dur1ng May
'(Append1ces 23 and 24), an- estlmate of the severlty of SCP was made by a
'compar1ng mean m1n1mum temperature May I1- III w1th total prec1p1tat1on |
‘”durlng the same perlod (F1g 20D) In order of decre851ng favorablllty,
. Scp- was relatlvely (i) warm and dry on the tundra 1n 1971 and 1973 and
in the talga in 1971 (11) cold and dry on the tundra in 1972 (111) warm
and wet in the talga 1n 1973, and (1v) cold and wet in the ta1ga 1n 1972
"Snowmelt was slowest in the talga 1n 1972 (Appendlces 23 and 24) and _
" June I was relat1vely warm and dry in the’ taxga in 1971, 1ntermed1ate on e
Hdgthe tundra in 1971 and 1973 and in the ta1ga in. 1973, and cold and wet - YL
»Jboth on the tundra and in the talga in 1972 (Append1ces 21 and 22)
Fuller (1967 1969) postulated that to be mzft favorable to small

mammals sprlng should be. earlyélshort warm and dry, with more

' subllmatlon than melting of snh In thls context,-changeover from w1n- o

: L
ter ‘to summer condltlons was (1) most favorable 1n .the ta1ga 1n 1971
:’~ (ii) perhaps sl1ght1y less favorable on the tundra in 1971 and 1973

(111) somewhat Iess favorable aga1n in the talga 1n 1973 and (1v) least a“,rﬁ’;

~ Summer - i ..




assumpt1on that cold,,wet ‘Summex weather is detr1menta1 to small mammals

. In order of decre351ng favorab111ty, June weather was relatlvely (1) warm-

“and dry in the taiga in'1971 (11) cool and dry on the tundra 1n 1971 .

77 .

and 1973, (111) cool” and wet in- the talga in 1972 and 1973, and (1v) coldr

" and wet on the tundra in 1972 gFlg ZOE) July and August var1ed much
less in temperature than in prec1prtatzgn but the weather was probably
So@) best on the tundra in 1972 (11) poorer on the tundra in 1971 and

:,r1973 and in- the talga 1n 1971, and (111) poorest in: the talga in 1972
d.and 1973 (F1g ZOF) In general,_summer was (i) most farorable in the

: ’talga_ln 1971, (11) less favorable on the tundra in 1971 and 1973 and

(111) least favorable on the tundra 1n 1972 and in the talga 1n 1972 and

'1973

In Summary, 1970 71 éomblned the least favorable fall w1th the most

{

favorable spr1ng ‘and summer 1n the /aaga and w1th a less’ favorable sprlng

‘and summer on _the tundra 1971 72 comblned the most favorable fall w1th

2

the least favorable spr1ng and sum@ﬁr both .on. the tundra and in the d

: & o
) talga, and ' 1972 73 comblned an 1ntermed1ate fall w1th an 1ntermedlate .”

i sprlng and a poor summer in the ta1ga and Wlth a sl1ght1y better Sprlng
- and an 1ntermed1ate summer on the tundra ' A11 three W1nters were prob-

“ able 1n the ta1ga and less fauorable ‘on théftundra

~DISCUSSION:‘

_,;,/‘a,n' . L . - } "_-.;l )

One of the 1nherent problems of dead trapplng samples for popula--~-'{~'

Uy

tlon ana1y51s is that ‘the same 51tes cannot be re-trapped at close

;1ntervals w1thout bias because the second sample As. 1nf1uenced by the .

removal of the frrst. To overcome th1s problem I trapped dlfferent



-

'then raises a p0551b1e b1as in my samples because I may have been "’\/.

’;each sample

"be 1nfluenced pr1mar11y by general habltat type and be reflected in

-
5- o

'd‘sites each t1me belng careful that each was, as well as I could tell,

: 51mllar vegetat1ona11y and structurally, and representatlve of the area

'J

as a whole Anderson (1970) however, has suggested that small mammals

. 11ke1y 11ve 1n small, soc1a11y deflned breed1ng groups (demes), séme of

|

»hwhlch exist in the most favorable habltat types (surv1va1 habltat) and

£

.fexport the1r excesses to the less des1rab1e areas (colonlzlng habltat)

'

where mortallty is h1gher., In favorable years the 1ncreased surv1va1

of anlmals 1n colonlzlng hab1tats may lead toa populatlon hlgh Thls

'sampllng a dlfferent deme or dlfferent demes, each tlme Each deme

-

. given 1ntr1n51c populatlon control mechanlsms, could be demographlcally LT

o dlfferent

Myers (1974) studled two w11d populat1ons of Mus mueculus but d1d

tnot flnd a. temporally stable dem1c structure ! She also noted that
‘poPulatlons of Mtcrotus pennsylvantcus and M oehrogaster wh;ch have:h\
'been stud1ed (Tamarln and Krebs 1969 Galnes and Krebs 1971) d1d not
show genetlc subd1v151on It is qulte p0551b1e then that the C ruttlue‘}ﬁii-;h

'populatlons I studled do not exlst in. demes. However, thls d0es.not

'\

,exclude the p05515111ty that the proportlons of surv1val and dlspersal ?”‘_,g,'

habltat wlth thelr qu1te dlfferent populatlon types may have varled in

Proport1ons of surv1val and dlspersal habltat would be expected to.f

pOpplat1on den51ty, wh1ch has been observed to vary W1th hab1tat type

.‘1n c. ruttlug (Dyke 1971 Koshklna lgéVa) Slnce talga dead trap areas R

Ly

are large (2 -9 ha) and all were 1n srmllar forest types they probably

L conta1ned 51m11ar proportlons of surv1va1 and d1spersal habltat

i




v
Therefore talga dead- trap samples were llkely representat1Ve of the '

e

" area as a whole. .
Tundra de;d trap 11nes were suff1c1ent1y 1ong tooexpect that many
,f areas of surv1val and dlspersal habltat were sampled at each site “also
the general habltats sampled at each site were 51mllar Tbndra‘dead trap
‘'sampl:zs should therefore also be representatlve of\}he area as a whole,
but the s1tes are so w1de1y separated that local cond1t10ns\probably )
have a greater effect on each sample ‘than 1n “the talga."
A check on the poss1ble b1as of dead- trap samples was made by ¥
' comparlhg them w1th 11ve trap samples taken at the -Same t1me There was'”
A s1gn1f1cant correlatlon between dead trap 1ndex and 11ve trap dens1ty,
there ‘were no 51gn1f1cant dlfferenCes in age comp051t10n of the two types.uf
of samples, and there were. only two sampllng per1ods in whlch a 51gn1f1- o
. cant dlfference in sex ratlo between the two- types of samples occurred

R

The higher proportlon of young males caught in l1ve traps compared
hg. W1th snap traps July III and August III 1971 suggests that these anlmals
- - were attracted d1fferent1a11y to the tWQ typés of traps. Both traps
offer the stlmulus of food ‘as well as 'somethlng new-1n the enV1ronment'
but live traps also offer shelter 1 suggest)that young dlsper51ng males :
K were seeklng shelter 1n July III and August III 192J thus cau51ng the
hrgh sex ratlo Young males have been shown to have a greater tendency

: to dlsperse than young females 1n M%crotue arvalzs (Frank 1966) M.-‘ ‘ '_"-“»,‘

pennsylvantcus (Van Vleck 1968), and Peromyscus polzonotus (Sm1th'1968)

. The close correlatlon between 11ve trap andﬁuead trap samples fﬁ

suggests that no 51gn1f1cant dlfferences weTe . present between 31tes

' Other studles have'found correlatlons between catches from 11ve trap

1ndex llncs and 11ve trap grlds (Hansson 1967 Pett1crew and Sad1e1r , S
) . ) . “."r’v‘ ; “‘.; v . X - | .

A
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J

'1970) and. dead trap 1ndex lines and a 11ve trap gr1d (Yang et aZ 1970)

Pettlcrew and Sadlexr (1970) also found s1mllar surv1val rates and body

-welghts in samples obtalned by the two technlques and Yang et aZ (1970),»

“found no- 31gn1f1c§nt dlfferences in weight classes or sexes- caught

f

Factors Affecting the,Popuiation

Extr1n51c factors such as weather food predators, d1sease, and

‘para51tes may affect reproductlve and mortallty rates of a populatlon
. Because the role of weather is central to the hypothe51s I set out to

test the maJor1ty of the dlSCUSSlOH on the effects of extr1n31c factors

will relate to it.

To accurately appralse the role of food detalled study of seasonal .

was con51dered beyond the scope of the study only qualltatlve and

11m1ted quant1tat1ve appralsals of relatlve food quantlty were made

No marked dlfferences in the abundance of berrles between summers were
#'gf detected Also, a high percentage of the berrles present in fall were

“-st111 present the f0110w1ng sprlng, after snowmelt (ef Dyke 1971)

1

.a study of food in relatlon to fluctuatlng northern small mammal popula-

tions, Dyke - (Ibtd ) d1d not f1nd any clear control exerted by food

‘although he suggested that food supply may have 1nf1uenced the magn1tude <

N
and pattern of numbers I do not feel that d1fferences 1n food supply

.

e1ther between tundra and talga or between years were suff1c1ent to

-

produce the demograph1c dlfferences observed

ST .
Predators ‘were not common 1n the study areas, although both av1an

4

Vf.and mammallan predators may have been more common on.the tundra than

[y

v(VuZpes vuZpes) as no 51gns of. arct1c fox (AZopex Zagopus), marten‘

S w coeE . e L 3

. 80,

food usage, preference, avallab111ty, and quallty is needed Slnce thls’ f

in. the ta1ga f The prlmary mammallan predator was probably red fox . "; A
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.“ . ot N - - N = s . - v
(Martes:americana) , or ermine (Mustela eérminea) wore encountered and

signs of‘iynx (Lyﬁx thxs andnwolf (Canis lupus) were rare. Avian
predators'were generaliy\rare; Predation wasinot considered a signifi4
cant‘mortaiity factor in thiS‘study.‘-' F
' /'No detailed'stUdies werevmade on disease or paraSites, except for

stomach nematodes (Mustophorue and thtularza), although all anlmals.

"autop51ed were examlned qua11tat1ve1y No consplcuously dlseased an1—

LI
L

2

O

N thelr role by monltorlng thelr effects. e | ‘ _eﬁﬁ"f“i

mals were found dur1ng the autops1es, and, in general the -5 ame pattern

'and 1nten51ty of 1nfect10n by stomach nematodes was found each year,

both on the tundra and in, the talga (unpublished data) Dlsease and
para31t15m were not con51dered 51gn1f1cant factors in. populatlon‘control
in thlS study V | |

| Extr1n51c factors may cause demographrc changes in a pepulatlon

e1ther dlrectly by alterlng mortallty rates, or 1nd1rect1y by modlfylng

behaV1or and phy51ology Changes in behav1or and phys1ology may also

’f

the former case demographlc changes brought about by prox1ma11y 1ntr1n-

_sic factors - behav1or and phy51ology - are u1t1mately extr1n51c, in.

the latter case they are u1t1mate1y 1ntr1n51c It 15 the role of these

ultlmately 1ntr1n51c factors Wthh I w111 con51der Because I d1d not ?‘

o neasure behav1or and phys1ology d1rect1y, Iwill attempt to assess-

Effects of Extr1n51c and Intr1n51c Factors '_ BRI .

—

Mortallty rate
‘ A general pattern was observed of overw1ntered anlmals dlsappearlng

by early in thelr second w1nter, early cohort an1mals dlsappearlng late

81

result from 1nteract10ns with other 1nd1v1duals of the same . specles. In

Q
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in thelr first winter or very.early thelr second summer~ and late-cohort‘
animals maklng up the overw1ntered populatlon in the1r second summer,

Thls general patternﬁhas also been reported for Ci gZareoZue (G11W1cz -:—«e~
;et aZ 1968, Kalkusalo 1972) and C rufbcanus (Fuglmakl 1969 Kalela |
:v1957) and suggested for c. Puttlus (Sealander 1972)

Poor weather durlng the post breedlng, pre- w1nter ;eklod may affect'
the pOpulathn d1rectly by 1ncrea31ng mortallty rate and/or 1nd1rect1y
by e1ther weakenlng the anlmals and maklng them more susceptlble to over-
winter mortallty or by decreaslng the quallty of the food supply needed
"by the overwlnterlng populatlon The weather 1n September was most

w}favorable on the tundra in’ 1971 and 1973 and. 1nrthe ta1ga in: 1973 less N

.favorable on the tundra 1n 1972 and in- the talga in 1971 and least‘ .f

’ favorable in the talga in 1972 A marked September decrease 1n popula— 2

tlon level occurned ‘in. the talga 1n 1972 but: not in the talga in 1971

B r

and prohably not on the undra in 1972 or 1n the talga in 1973, _ Thls_

-decrease waS'assoc1at dlw‘

”.an unusually cold wet Septemher and may'_i

‘have been due to an in ,se 1n mortallty rate caused dlrectly by

e weathert
Slnce overw1nter mortallty was measured by compar1ng the pre~FCP-
',, o ey

. populatlon 1§Ve¥

h the post -SCP populatlon level both FCP and scp -

: w111 be con51dered along wlth m1d wxnter condltlons 1n asse551ng the

o ; .

"txl effect of winter weather on the populatlon Anjunfavorable BCP would be ;
— exp\cted to affect the populatlon dlrectly through 1ncre351ng mortallty -

rate and/or 1nd1rect1y through poor preservat10n of overW1nter1ng food

supply Adverse w1nter condltlons and an unfavorable SCP_youﬁd also be
':expected to affect the populatlon through 1ncreased mortallty rate 'b'wxfﬂ'

| . The w1nter of 1971 72 had a much more favorable FCP and a much less
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may h. e been more favorable in 1972 73 than 1971 72 Condltlons were

4(76 o£ all anlmals 69. of the late cohort) than 1n 1972 73 (556 of all

'f_-an;mals 42 of. the late cohort) but was greater on. the tundra (about,sulf%f/f/

)

95% of all anlmals) than in the talga both w1nters v_‘j

Fuller (1969) and Fuller et aZ (1969), work1ng Just west of Great

”Slave Lake NoW. T s reported a. W1nter decllne in ¢. rutzlus populatlons

: 'of about.80? (100 of marked anlmals) 1n one w1nter and only 30% (476 of :

marked an1mals) the next - The: hlgh mortallty 1n the former year was.

. con51dered to have oocurred 1n early March and to havbnbeen the dlrect

’ stable durlng the low: snow W1nter than durlng the hlgh snow w1nter I

,v taken In th talga, the wlnter of 1971 72 was notlcably less favorable,

: .than the whnt

C e

[ \

result of exposure to a prolonged perlod of low temperatures from late

»December through early February ThlS perlod of low temperature Was HF.,;.;

'reflected in subnlvean temperatures desplte the fact that snow cover was,
greater that year than the fOllOWlng year, snow den51ty was 51m11ar both
_ years : Whltney (1973), worklng near Falrbanks Alaska, found wlnter

. decllnes 1n 04 ruttZus of about SSﬁ in % 10w snow w1nter and about 550

g el
in a hlgh snow w1nter Subn&vean temperatures were much lower and less SRR

Intmy study, a1r temperatures in the talga were lower durlng the "(,f?

El

o W1nter of h1gh mortallty (1971 72) than durlng the w1nter of low mortal~(ﬂ

\ :
‘1ty (1972 ?3) but I do npt know if thls was reflected An subnlvean tem-'

. \ ¥
peratures si ce no contlnugus readlngs of subnlvean temperature were L

r- of 1972 73 durlng SLP I suggest that although low mld-_w

: oy
‘”.4‘ H ~
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w1nter temperatures may have'been partly respon51b1e for the h1gh

r_overw1nter mortallty in 1971 72’ the poor weather durlng SCP was also.

Aa factor o

- - o 3

A comparison of snow depthy and air temperatures during'theitwo

‘w1nters W1th those of other studles suggests that subniVean temperatures

s o
K .

'were mueh h1gher and more - stable in the talga\than on the tundra There—

co

7y fore, the hlgher overw1nter mortallty on the tundra may have been due to ';;

poor m1d W1nter subnlvean condltlons on - the tundra

Poor summer - weatfer mrght 1ncrease mortallty rates, partlcularly of’

’ K

young anrmals A measure of mortallty rate is’ avallable only for the
- 3

Tt B
. " -

talga populatlon There was no 51gn1ficant dlfference between years in ,.["

>,

- 4the summer mortallty rate of overw1ntered anlmals although summer weather et

- 7 'hxhcond1t10ns were relatlvely more favorable in. 1571 than 1n IQi:mand 1973

| :.:\ ' In order of decrea51ng anorablllty of June weather thL summers -
| ranked ‘as’ follows taxga 1971 otundra 1971 and 1973 talga f1972 and R

1973 and tundra 1972 There was no dlfference 1n early cohort mortallty

rate in the talga desplte the dlfferences in weather COHdlthDS between

years Inaorder of decrea51ng favorablllty of JulyeAugust weather, the
< A,

R summers ranked As. fOllOWS‘ tundra 1972 tundra ﬁ971 and 1973 and ta1ga,'?f‘

1971, talga 1972 and 1973 Slnce there was no dlfference 1n 1ate-coh';tw__\h o
s | ; / . | . ST

N ,//Ehd 1973 the p0551b1e decrease in late cohort mortallty rate 1n I973 - f?d
' was probably not due to Weather : It 1s also p&obable that there were no_

T

'~d1fferences due to weather in early cohg}t oF Iate cohort m#rtallty rates v;ﬂiwﬁT

*”between tundra and talga 1n-any year ‘,1; oL s P
— :: ,\ ) Cn ,~‘i‘ lT ",

. o &
T In the ta1ga "the average dlsappearance for the early cohort was 75° S

e

. over approx1mate1y 40 days (1971 73) and 35% for the 1age cohort over 3{[/ ;ih\f;
. ‘ e Q‘ P - ~,_- B S o Lo I Sy \f';‘-’:' “', J
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S R SUnpe
2),uthe late cohort d%sappearéice r’\f may

,&

. R . A N ».3;‘- ;e . " . .
1mate1y 45 486 ogpr 43 days (BuJaiska ét aZ 1968) 24 34% over 42 days
(Petruspw1cz et al. 1969

Truszkowskm 19 )jdependlng on ﬁhe met@od of calculatlon. On the same\

T .'

1sland %ha dlsappearance rate for summeT cohorts was estlmated to be :'

e

'\cohorts‘dependlng on the forest type.

to be true for G. rutzlus 1nnqy~study.

than for summer-born cohbrts °1n Mbcrotu&,arvai?a;

f TR /

approx1mate1y 88-95% over 43 days (Bu;alska et aZ 1968) and 87-96% ové?

R
42 dais,[

42etrusewxcz et aZ.f1969/70) Ryszkowsk1 (1971) stud1ed C.

gZareoZue 1# four forest.types and foggd dlsappearance rates of 63—90%

‘%
‘over. 4 7 months for Sprlng*cohorts and 53 70% over 1 4 months for summer_‘

Whlle ‘he var1ab111ty of these

Adamczewska-AndrzeJewska and

5 'C‘C

For.an'1slaﬁh populat1on of C. gZareoZu& j;"

}ZD), and 39~53 over 32 59 days (Ryszkowsk1 and

e Qv th

”Testlmates 1ssapparent and any c0mparlsons must bp‘made cautlously, 1t 1s.? o

glareolus HE whlle the revqrse appearsl“'f“-

; Prec1p1tat1on was leSSulnaJunetand earlx'JuIy than 1n late July and \y;-f*ﬁﬁ
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: It 1srposslble that the bet&er nutrltlonal base for nu151ng females and S

e

' "l
newly weaned young contrlbutes to\the 1ncreased surv1va1 of the late

K Krebs et aZ (1969), worklng on Mzcrotus in’ southern Indlana found

"that surv1va1 rates changed 1n a cyc11c manner accompanylng a cycle of

‘k_nuMbers Surv1vel of Both adults and Juveniles was good durlng ‘the’ -:<.v

[;1ncrease phase but 3uven11e mortallty 1ncreased durlng the peak and h'f\ s

l

‘iudecllne Su‘%dult and adult mortallty, though staylng low durlng the
: ;peak, 1nerea5ed durlng the decllne. Thls general pattern has been found

B in other Spec1es of small mammals (Krebs 1964 Krebs et aZ 1973 Krebs
’ ‘and Myers 1974) R S e / S
, L O s o N

,),\ In terms of a cycle 1n numbers, the t%:ga pOpulatlon 1 _my st dy

can’ be con51dered to- havé been 1nAa peak phase N 1971

rO‘

nye,phase in 1372 and in an’ 1ncreasg‘phase 1n 1973 The}

“&

-

Y wa§ é;gnlflcantly lgss thanm;“ff

, - "‘ '. 4_.' //'u\ .t .




fha;<¥? ’tundra and 1n the talga. Also no indication of biEEdlng was found 1n

o Myers and Krebs (1971), worklng on Mtcrotus pennsylvanzcus and B "

':IM ochrogaster found that re51dent p0pu1at10ns shOWed ‘a def1c1ency of - SR Y
" E
' males, Whereas sex ratlos of newly caught anlmals showed-an eﬁcess of

0

5 . i .
J'males ; Th1s was found to be due to decreased surv1val and 1ncreased

'ﬂmob111ty’and growth of males rather than elther a dlfference 1n sex
: ratlo at”blrth or trappab111ty They found no con51stent correlatlon 1 o
SEETA ‘ R

ffbetween sex ratlos and Populatmn parameters, us1ng measures of den51ty,

J rate of change in dens1ty, reproduct1Ve rate, and mortallty rat fl

-noted 4 correlatlon between secondary sex raélo and maternal genoﬂype Wj<fi;i '

' -dln M ochrogaster.z The pattern I found may also have been due to*dlffer-‘hf

: ences 1n amount of dlspersal between the populatlons or to a Sh%ftﬁln‘).mt
- \

k maternal genotype durlng the summer.v.fﬂ“dbf‘%'; g- A’j H*' R )
5 _ . F S .
Reproducﬂion . g” SRAR :
Wlnter breedlng (breedlng under the snow other than 1mmed1ate1y -

| x.,gffpr1or to, snowmelt) 1n a number of small mammals has been associaf'd w1th ‘:j”;{,:

_unusuallyrfavorable W1nter coudltlons (Sadlelr 1969) Durlng my study, ;f'

"*;‘only overw1ntered animals were encountered 1n early summer both on the

A .
\\\an\\als trapped durlng the wxnter of 1971 72”;‘ ’

'ftas.a, reﬁnrted two litters of K

Sloah,

rutzlus born 1n metabollc chambers 1n late Marchjand early‘Ap,il in afﬁg;

“a.ed traps were left open at all txmesmveThls proV1ded the anlmals wrth

‘ 7f;add1t10nal food and shelter and;food ‘pply_has been"related to winter”

i “ﬁibreedzng in C Nglareolus (Z'J'a'7962 AndrzeJeWSkl 1974) The °"1Y b



Sayan/;Mountams USSR (Khlebmkov 1970) where bo't'h pregnant and lactatmg ‘_‘

Fuller (1969) suggested that an unfavorable SCP m1ght delay the L

: '“',set of breedmg Smce I was not ablegfto sample tundra 51tes unt11

S "mid- June only talga data are avallable for SCP SCP 1n ﬁhe talga, was

relatlvely most favorable 1n 1971 and 1east favorable 1n 19 2 Also

./.

y -

snbwmelt was delayed a week to ten days 1nr 1972 relat1Ve to 1971 and

_l

/years However mean cbncep‘tlon.

wmtered females was delay'[ed

(2N
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-:the summer 1n the two spec:es on.the Kola Penlnsula (Kbs

- weather-m1ght be expected to 'rolong rt (Ashby 196 )

o o 1n 1971 and 1972 and on tH [;undra‘1ﬁ 1972 the last conéeptzon took place P

'*1171973 althOUgh earlya

'*1fperm1tted an extens1on of breedlng seas

' ‘Heart Lake (Fuller 1969) but thls:de}ay was compensated

.:f’be expected to. shorten:

“1n late August whereas av

::.1n the talga 1n 1973

a .

_&reported for cu rufbcanws (KoshkznaJIQS and Lemmus Zemmus (Koshklna

; and Khalansk11 1962) on the Koia-Penxnsula,and.Pbromyscus manzculatys at

*for la?pr 1n
hklna,19663

.tPoor;yeather near tHe end of tne-potentlal breedxng season nght

the'reallzed breeding seasen uhereas good

I the talga

least one female con¢e1ved 1n earl

cohort males Were fhnct1nnal'1wiw L

A

Favorahl, September weather may ha

h late snowmelt has #130 bagn 7

”'Koshklna and khalansk1 1964) ~_3f¥~1 - ﬂJ',fvw* ' “ T3;”< Vi':i<<

y September fﬁ‘iﬁé
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9
1n 1972 and 1973 51gn1f1cant1y more early,cohort animals bred 1n 1973

ot v

than 1n’1071 or. 1972 On the tundra”there was no sxgn1f1cant dlffggence f}:;jfﬁ

.‘0 . +

fvln the proportlon of ear1y~cohort an1mals breedlng between years,,des-

v W

plte the d1fferences in weather Also thege was no 51gn1f1cant d;ffer—;ie

R

encé 1n 11tter size' or resorptlon rate between years, elther on the tun—:_:-?

N

,:},

dra or in- the talga The obServed varxatlons in: summer weather were not[

assoclated w1th 51gn1f1cant d1fferences 1n 1nten51ty of‘reproductlon or

‘-,.,, E\

s

numger of v1ab1e embryos per 11tter.1i5f35 ff*f.5;5§'j :; 'f'-'fk

”decrease ‘in reproduct1ve output w1th an 1ncrease 1ndpopulat10n

den51ty has been shown for ‘a. number of smallorodents (Sadlelr 1969)

SeVeral causes of varlatlons 1n reproductlve output have been suggested

1

sprrng.A Krebs et al. (1973).and Krebs,an Myers"1974) noted that

Chrlstlan (1971a) reylewed the relatlonshlp between poﬁulatlon den51ty 5?

, talga the most favorable summer occurred 1n 1971 and the least favorable¢;vﬁj7‘f




.

' there was no decrease 1n reproduetrwe rate;;

>7€_ cohort males and females bredvthan:in the.other two years.a This fzts

quant1ty and quarity (K31813§}957,31962 Koshklna k§57 Lac
\ .

SokoLov and Balagura 1974 Tast and KalelaI1971)

LR TR

There were no 51gn1ficant

B

dlfferences between years 1n eltherxproportlon of overw1ntered anf%als

years 1n the length of breeding season. HbWever 1n 1973 the ye@r of

EI.

lowest overwintered den51ty 1n thewsprzng, 51gn1ficant1y more early-"*\ﬁ

A

**thére may have been no differégc. be



<o . t
- . - ;-

-.,'

v number of 11tters/breed1ng female/breedlng season there

®

was probgbly no -

' '51gn1f1cant dlfference 1n product1on between years‘

% . : ,1'
J S

oI 1971 and 1972 the proportlon of early cohort males breedlng wa§“v.

. slgnlflcantly hmgher on the tundra than in' the talga but there was no . s
e ~"""‘451gnli-'1cant dlfference 1n J973 The proportion of early cohort females'

.

breedlng was s1gn1f1cant1y hlgher than that in the ta1ga in 1971 ‘not

dlfferent 1n 1972 _and 51gn1f1cant1y lower ‘in 1973 Con51der1ng both

v

> tundra and ﬁhlga animals, early cohort males f1t Koshklna's (19743)
A hypothe51s of htgh matur}tion rates at low overW1nter1ng densrtles but

”fv clearly, females do not. { ;/V=_ - d L :"v“id_f.f;?ffigh'

| o . \,,/_ . v‘ e

Ao emding ) ST e
13,5;:_'o%i A S SRR R TR

e Inpldenpe of woundlng 1s an 1ndex of 1ntraspec1f1c 1nteract10ns and
;h"fh\ _Hhas beqq related to maturatlon and population den51ty (Christlan 1971&)'xf;*‘f e
{ RRCo and to phase of a populatlon cycle (Chltty 1967) Krebs (1964) found a’“.; .

R 51gn1f1cant ancrease 1n the proportxon of w1nter generatlon Lammus
o »-/ . ,

iJof a hzgh den51ty ("peak") year, these dlfferences were not sxgnlficantrﬁgﬁ e

2

- He suggested that maturat1on of young male Lemmue vfﬁ_fffﬁf

'Q

‘r‘blrth leads to a great 1ncrease 1n f1ght1ng and
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In the talga I found a much i gher level of woundlng in 1971 than .f""

| h. in the other tﬁg;years Becuu«r pn;ulatlon den51ty was also greater in’ : >
!;A 1971 the 1ncrease in w- Hld]ﬂg appearn Lo have been related to hlgh denSI—fjhﬂi V
¥?: Thls Telationsh': is 'urpr151"§ as greatest dens1ty in- 1971 was only y ;fh‘
ot . wfha-;"! | e T
o : :

Krebs' (._64) and Chistian! ’¥W71a) suggestlon that maturatlon of

< oale

'-young males 1n the year ot the11 birth leaus to a great 1ncrease rn

..*"

f,fflghting was. not supported in thlS study Only 1n 1971 were 51gn1f1cant—‘

UG P |

1y more mature than 1mmature early-cohort anlmals woun]ed, but the 2"“: ;;‘uuh'ﬁ.ﬁ

*g_}’greatest pr0port10n of early-cohort anlmals maturlng 1n the year of the1r T ;Q

»Vf.~b1rth was 1n 1973 The levei of woundlng xn early cohort anzmals was

'ﬂ“better related to populatlon dens1ty than to maturatio o

Slgnlflcantly more late-cohort malesfn'dsfemales'lh 1972 and late- o

?'fcohort females 1n 1973 were wounde 0 fhh'rflft'f iﬂ;b, _the talga.--~fl"”‘
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':In Mullen s "peak” year the populatxon den513;/ﬁas hlghest in June and :
1 ifﬁjdecllned rapldly durlng the summer wh1le ln.my study{ 1n,1973 a low ?,_da SR

/I éen51ty populatlon in June 1ncreased rap1dly towards the end of the v-ff;,::li

-n.;g;,‘”summer These data sqggest that testls length 15 related elther dlrect-ffj

. ' _ ,,j‘ _‘
"Fﬂ,, ly tovdenslty, to dens1ty and to the rate of summer 1ncrease of the ppp—mﬂ'

i ulatlon or to the phase 1n a cycle of numbers. }R any case the blolo~7._.
L ‘glcal sxgnlflcance of the relatlonshlp is obscure "Mi_I'ifﬁTt-.s:. b\ ;1ﬁ d“(i
fi_“i’ f. An alternate solutlon is. offered by Bodenhezmer's 61949, c1ted by '

= Sadlelr 1969) work on w11d pOpulatlons of Microtus guenthevt.; HlS studyg}ef*p e7c

f suggesteg‘;hat an: 1ncrease 1n the Ievel of avallable nutr1t10n caused

an 1ncrease 1n testls 51ze

- - o

Thls does not appear to have been a 11kely

facto n my study bec se: an unusually low level of food avallabillty”v -
}

wo d not be expected to accompany the s1gn1f1cént

«'w{. 1ty ohserved 1n 1973

(pounds of

"‘1n the year follow1ng

the peak (Mullen 1968)..=y

P

Organ welghts :

( 1)~ adrenal




o L ‘_f;"'e ' benween.years or’ between tundra and ta1ga bccurred May III 1n Af4ff"f
B -:‘ the talga when bnth overW1ntered males and females 1n 1971 had
.heaV1er adrd.als than 1n the other two years BecauSe these

o | heavy welghts occurred dur1ng the peak of the sprlng breedlng

;.'F"‘\i*,'._;wl ¥ S
T N season 1n the year w1th hlghest overw1ntered populatlon den51-"'“

.~Em~;;y; 'ﬂ dens1ty Adrenals 1n lgte cohort ta1ga animals tended ;o be 3;”j¥wﬁ:;

‘ .*ﬁfi‘;fj';vn heaV1est 1n 1973 and llghtest 1n 1971 show1ng no- dlrect '“/

S

reIatlonshlp w;th popuIatlon den51ty‘. In general; no consist-»

;f ent relat10nsh1p between adrenal welght and population densxty




"tions were 1ess favorable If the decllﬂ‘e in 1571 ‘1sw consmder—\;, b e
‘ ~ ® S Lo

- ‘ed part of the normal decllne from summer to wmter k:.dnéy R

T 3 : S n;i.‘-" R e .

R0 A ;.welgfxts, then the adverse condltlons durmg FCP 1n 1972 nfay TR




er

SO
o

(11) ta1gé 1972 ( i )f.f'_;,f
»uw‘;b” e

(v).talga‘1971

_tagw.‘

1-at10n 11'1 \
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_-tal condltlons experlenced by the animals during sprlng and Co

e N E 3 o e o

o In fall and wxnter however the physlologlcal state of the

'.anlmal may be more affected“by enV1ronmental cond1t10ns than 1n

‘:gsprlng and summer, hence the closer correlat;on-found dur1ng
Jv_i.thlsaperlod Fall and W1nter kldney we1ghts may, therefore, {.*

'N:::7serve as an‘;ndex of the en 1ronmenta1 condltlons experlenced e
“ft»by the volés Based on thls 1nHex FLP in. 1972 and the w1nter

'“l;fa of 1971 72 were envlronmentally more unfavorable for woles than

FCP in 1971 and the w1nteraof 1972 73 FS

(111) BAT‘Q:f}J_‘di-'df‘fJi'f;f&?-'}jgfxéff":f-.;J]‘f,v«‘-;-j7fi§f ,4‘ e

-f;;;j; ."4 Brown adlpose tlssue (BAT) is, known to be a thermogenlc effect-f';‘;é
,v,. ,. M . ) -‘ ’ : T .

or organ 1n mammals [Smlth and Horwitz 1969), and Didow and
Ly

Hayward (1969) %emonstrated that in a natural populatlon of

! M%crotua pennaylvanzcus relatlve BAT welght was related to the
e seaSonal requrement for cold thermogeneS1s xD1dow and Hayward°f7';§;

é;“‘f : ' <.
o (Ibzd ) aIso suggested that thermogenlc mechanlsms are most

e

'°f 1mportant 1n‘thermoregulat10n of voles durlng the cold exposure 4_"'
”‘.ff of late autumn and-early wznter~ o

R‘ .
TR AR
s.
" Y

+

oy




o oo

”3,5 the B1fferense‘1n'enV1ronmental conditlons

was not present.u

In the talga there was no dlfference in BAT welght durlng

PCP between 1971 and 1972 desplte the d1fference in’ env1ron~*§: ’

X

mental condltlons.v There w

';also no dlfference in BAT we1ght

. o~
;“and SCP between 1972 and 1973 again desp1te

Auv

§ - :
Early summer BAT welght 1n the ta1ga tended to bg/h1gher 1n

A

1971 than 1n the other two years and late summer BAT welght

both on the tundra and in the ta1ga tegded to. be Sighest 1nmf;T‘ |

1971 ant 10West 1n 1973 Early summer (June) env ronmentalf“

) 1971 than in 1972 or_'-,_‘.

cdndltlons were better 1n the ta1ga' 97

a

. e

1973 and late summer (August-September) cond1t10ns in order e

of 1ncrea51ng severity were as follows.{:

tundra all years,_‘hhfgﬁf[g

Interscapular BA wfﬁght:'as nothvon51deredf;:fff:i




\\yzd%lected 1n condylobasal length 1n one of the populations (Boikova and

“301kov 1972) but no Slgn1’LLaﬂf change 1n body length from October to ":

3"

3-»March was found invanothe (atebb-ns 1968) i""h-fr';'j; ' i ]ddat’-:’fo
I observed a s1gn1f1caut dec11ne 1n body Welght in. late cohort

 ta1ga an1ma1$‘;n October 1971 and 1972 and 1n early-cohort tundra an1- S

e

,*mals 1n October ’972 October decllnes also occurred 1n early cohort

'Atalga anlmals 1n 1971 and 1972 and late cohort tundra an1mals in® 1972 :
' Qbut were not sign1f1cant° No further 51gn1f1cant changes 1n body welght

‘tfof young ~of - thefyear occurred October III 1971 through Aprll II 1972
'C'Condylobasal length and body length of talga young-of-the-year showed
: fsome 1ncrease through November 1971 a decrease to m1d-March 1972 and

':an 1ncrease after mld-March but‘these dszerences were generally not

@

';,51gn1f1cant

Uflduals.3.Th;s“snggests;that early




”'lFuller et aZ 1969 Kalela 1957 Mezhzherln 1964) thls welght loss 1s feﬁ”ii

"'.ﬂprobably a cold c11mate adaptatlon, at least 1n subnlvean mammals and

-

‘ -ifthe advantage Iles 1n a decrease 1n overall energy requ1rements L
ﬁ Hyv8r1nen and Helkura (1971) observe? 1n C. gZareoZue that growth  V:f;ﬁ
gfwas more: severely retarded and bone alkaline phosphatase act1v1ty was.;‘
'5igllower 1n a W1nter of "very hlgh" pOPulatlon density than 1n a W1nter of:~1ulfi
";ﬁlower populatlon den51ty and "better-llvzng condltlons " The October 1‘>”

i

‘“;;decllne 1n body welght 1n late-cohort talga animals,lln my study was

:‘7751gn1f1cant1y greater in. 1972 than 1n 1971 i Thls may have been relatedfef_f'4

s[to FCP whlch was more severe 1n 1972 than 1n 1971

Fuller (1969) suggested that an unfavorable SCP mlght delay? eight{f;‘?“s




':'summer Spr1ng wexght ga1n 1n females ‘is probably delayed relatlve to _ﬂ
. - e i B

‘l?that in males due to the energy demands‘of pregnancy . ‘ .

B In the talga, Summer growth in body length was 51gnif1cant1y less f_"
‘ :1n 1971 than 1n 1972 or 1973 Th1s ﬁrend was also apparent 1n condylof': _=T'
; fbasa1 leLgth but not 1n body welght ZeJda (1971) noted that grOWth iS€?:1j:_j

_;;better charaqter1zed by body length than by body‘welght a fact Wthh

fi may'he1p atcount for the lack of dlfference 1n we* htﬁb

..y

etw’en years.-';ii, e

-”v'years. The retardatlon 1n growth, thereﬁore, does not appear to-be




in_tlnes haVe been characterr&ed'by a@ylts of large body size (weight) whlch

:'_are e11m1nated 1n declining pdﬁulations‘(ﬂhitty and Chxtty 1962 Fuller ,”
b'et aZ

197Sb Kalela 1957 ’keller and Krebs 1970 Krebs 1964 1966*§Krebs




p0pu1at10n dens1ty 'ﬂ”vg ;3’.tg:“f“;:4q_51 ’

'-':"f Sl T B, e T ’

S In my study, w1nter mortallty varied betweép years 1n the t§1ga and

between ta1ga and tundra. In the ta1ga,WQVerW1nter mortallty was 1mpor-

tant 1n controlling sprlng populatlon density but was not related to the ; 

rate of populatlon 1ncrease the follow1ng summer. Fuller (1959 Fullqr

On the tundraL\Spr1ng SRR

et aZ 1969) also concluded this from hls_study



C108 e

‘condltlons,_the effect of adverse faly, W1nter, and
5pr1ng conﬂ;tlons WOuld be more pronounced on the tund§% thgn'1n the
ftalga and tha1 this effect mlght be apparent 1n mortallty rates, tlmlng.\\

‘ 'band 1nten51ty of reproductlon‘!and general cond1t1on of the two popula-'

_,ﬁtlons .~A1though early summer tundra data were scarce, maklng any comparl-. o

<rsons wlth%talga d1ff1cu1t, there appeared to be no dlfferenCes'1n t1m1ng:r‘”

‘-;and 1nten51ty of reproductlon or general condltlon between the two popu* s

"b,latlons whlch were dlrectIy attrlbutable to dlfferences rn env1ronmental i

1.

cond1t1ons However, the marked dlfference 1n overW1nter mortallty‘ratev? R

- .

between the two areas was dlrectly related to the severlty of fall, e
l‘ W1nter, and sprlng cond1t1ons on the tundra ,;,_‘ =»‘j;f;‘; , ,;<yv.,;,

i

Both my study and Fuller s (1969) study offer no eV1dence that tamga

];C ruttZus populatlons are controlled by FCP w1nter, and SCP weather

Yo

shvﬂcondltlons, but the tupdra popﬁlatlon I stud1ed may have been controlled

ffvfby weather cond1t1ons‘ urrné/ eSe per1ods. Thls offers some support for

if,Fuller s (1967) hypothe51s V'T“ffﬁf”‘jfﬁfo:fkiibf'*“'




%s the results of studles on a number of other microtlnes, were con51s- |
WL, SR
tent w1th Ch1tty s hypothe51s These cycles follow a general pattern A

- . )--,

(Krebs and Myers 1974) ;} ] -*A“i SR “-'iff - fj_~;f*1v;?j.{§3

j' (1) Inc‘ ‘se Phase -aa perlod of large 1ncrease in’ numbers ushally U
. three-fold to ¥ix- fold over\ﬁjgix month perlod but occa51ona11y o
¢~‘over 2 or even 3 years e I

(2) Peak Phase Za per;od of: h1gh numbers wh1ch may last only
‘br;efly or as much as 1 Or even 2 years. - In species’ with a L [.‘
" well- def1ned peak an: initial spring: declxne ‘in numbers in a. peak
.- year: may: occur but this. is followed. by a more or: less r&pld ‘Tise’
‘jln numbers so that fall numbers are 51m113r to those in spr1ng
- (3) Decllne Phase ~.a perlbd of decllne in numbers over a: varlable
. ‘length of time.. The decline may occursrap1d1y ‘over the winter and
- early. spring, after a peak (type M, ‘gradually over.a’ year.or less
“with no recovery over . the b eding -season- (type G), or: gradually
over. 1-2 years w1th some reco.ery durlng the breeding season

; | (type H)

,(4) Phase of Low Numbers - perlod of low numbers wh1ch 1s absent
-+ in some’ ‘cycles: and may 1ast 1- 3-years 1n others.. Very 11tt1e“'5»;fq“
. known about thls phase T L o o

Con51der1ng my data 1n terms of a cycle,,ﬁp

IZQbeen 1n a peak phase 1n 1971 in a type H'decllne phase 1n 1972 _and 1n'

':l;an 1ncrease phaé?{f -
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“?7‘”1"_the other tWO years but the exten51on 1s based on only one femaln ol

) 1_If th:.s ammal were ex"‘ Iuded ‘there wouldJ ST
")_' ‘..1'1, .
’_.have _been no marked dlfference m the length of breedmg season between \"‘

o found {ﬂgnant September II
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1!herefnre,

e e oW
the pattern f change 1n some b;ologlcal parameters of
the talga populati: ot . yea ’ ttle. co

}fftpha§e of low numbers for three years but'very llttle is’ known_about thlsj
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-0

breedlng was observed to take place even41n years of’peak numbers.i Rap1d f

K
©

' growth 1Q/B7>}anwus numbers was almoét unlmpeded except by em1grat10n,'
and the Tesu trng hlgh den51t1es depleted food supplles whlch could only

be replenlshed slowly As w1th populat1ons of C;‘rufbaanus and C.._ffff

7

gZareoZus, L Zemmus populatlons exper1enced hlgh peaks followed by low

depre551ons..:'f,” B ";ffﬁ.;'bfﬁ' . '{\ﬁ-*gb_"fiif'-'fﬁ,'3"@"V,'”'"7b

et v

These exampmes show varlatlons from well deveIOped homeostatlc regu-.' 7f}i

L - "

N

latxon'to 1ts v1rtual absence.- Kosﬁklna noted that the method of regu-- f“;ﬁ*{

,,,,,

latlon varled between specles 1n a s:ngle areab and ‘W1th1n a spebles, f~;‘ﬁz-iﬁ

between areas and between habltats in 8 51ng1e area._ Thus C._rutzlus i.?n,,of;




f U

”: -deVe1oped and env1ronmental condltsons may play a large role in control—‘:i'*{

;- ¥
e llng p0pu1at10ns

The strongest GV1dence Koshklna had for her hypothesis came fram ff A.‘J

;rIvanter lf?g};

Vijlher work on C futzlus 1n the Salalr taiga (Koshklna 1974a)

:75 61974) examlned small mammal populatlons 1n Karelma dlstr1¢t USSR and 7 §

M

1:ﬁconc1uded that the malntenance of opt1mumxden51tyﬂand structural homeo-;yf;anf

t;fist351s 1n a ﬁopulat1on was secured by speczfic autoregulatlng mechan1sms

&;operatlng by negatlve feedback He noted thbt the mechanismVoperated

”,through varylng proppntionrof young-of-the-year bréedlng and rate of”ﬁ*’ o

o sexual maturgx1on.f- *was most consplc-fl;f:“i"

“ uous inC. gZareoZue and Microtusbagrestzs the'spe01es chagacterlstic  fu_*”¥{

;ﬁ.vof the habltat i

f;lted summer Ancrease 1n nUmbers




but noted that 1t m1ght have been 1ndependent pf mcrea\'lnf populat;.on

den51ty because 1t was dlfflcult 1o env1slon the necessary feedback at

eV' such low numbers J:;fjjf o jf;}_-ifff ;_,u'f.”

o
S s

In my studx4 the ta1ga populatlon.showed a. deflnlte relat10nsh1p

between sprlng'populatlon‘denslty and the proportion of early-cohort

animals breedzng,{
]fx and 1973

sized by Koshklna (1974a b), were operatlng to attemptqto malnta1n the

e




B R \ SRRt

atlons i ark1ng fre uenc ; the fre uency of scent encounters by an SRS
n"\ q Y q .

- 1nd1v1dua1 1n 1;5 da11y travele may be high desplte a very low 1eve1 off'f~7“n“

o actual encounters w1th othepmxnd1viduals, especially 1f home ranges are;‘ff

3

'?i large and overlapplng.u Both sprlng group1ngs and scent communlcatlon
. ",‘, . L

L may functlon together to produce soc1a11y 1nduced populatlon regulatlon"i}~ﬁf?f

1. .

xe at low den51t1es Elllott's (1969) removal exp%rlments on a C.‘gapperz‘;fy‘:--”
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Appendxx 19, Statlstlcal alfferences (by t-test)“in.mean body RS
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