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by winter food resources

B T'hi“s'v stu{ly was ' undertaken -to-i examine‘ s "Ona‘l’ 'cycles' of body

' compes:.tlc{n 1n mature females and calves in relatton to available
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‘ forage,& %d thekrelationships' between these cycles and population
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females had a hlgh rate of - pregnancy en.tering winter Calves grcw

K e

';' rapldly but were unable to fatten to the sdme extent a8 adults R

Snow per51sted fro *to 1ate October until June By March

. with Canadw\n hardne%s

Ry

eneral‘ly ranglng )from 4000 to 9080 g/cm2 and 50 80 cm of snow on -.'. B
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o Southampton I{‘sland to the north ‘is the nearest and likeliest'.

A}

'on Caughley 1970) Th

. ‘,se'verity, . and the'

o':q_r'

! i‘solated population of barren ground caribdu'( ggi£ lg tamudus

o s O
e origin of the_,p,opulation is unknown but oar% '
' . X

ts Island sincé at least 1919 (Polunin ‘1948 .

<

~

h].stor'ic source of these caribou although wolves also r@tive _ ‘to
qSouthampton Island have not §een recorded on Coats Island ‘Caribou‘
. : Ve B 9 : °
on Coa;ts\ Island have been known to attain exceptional wei,ght E and _

’

N

: Coa'ts. Island in no thern Hudson Bay (Eig 1) hai{?ors 'ah' e

fatne‘ss during summer\ (Parker 1975) but extensive winter mortalit.y,, o

~

poor ‘(/alf production,_ and poor xcalf sorvival have often accu;red

e

\‘(Gates et al 1§86‘) G;wen a virtual 1ack of predation and limited /

o -

hu in‘g,, 1t seemed probable that long w1nters hard snow A an.d sparse

w o

.' vegetation controlled the dynamics«and ecology of this populati‘on

\ SRRN

c_o;mpos'ltion 1n~ mature females "and c-alVes. in rela,tion to availdble‘
‘(. : o . . . v

,ffora'ge and the relationshi s betwaen these parameters and population

characterlstics

pattern of "variability in environmental

»

}7 - . (Y

. This study was. 1,ni.tiated to ' examine seasfonal acycles of ho“dy,u‘
: ’ . S . ya -
g -

de sity, diversity, and resiliency of the_"vg.
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:,;considerably in severity ’Stable population cycles (type B Fig 1 2)

are rare i.n insular reind,eer and caribou because arctic weather is -

. ..~ .. B o '. : c . R - - . .l ) . .4 l
C populations The most unstable (type A 'Fig: l 2) . has OCCurred"

S SRR

.

. , where reindeer were introduced to islands with vegetation dominated»

by rich but fragile lichen resources (St Paul Island ‘- Scheffer'”_

1951 S. Matthew Island .;- Klein 1968) and where winters varied_-'"

' -4generally unpredictable and frequently severe Reindeer introduced,

b

: to St George Island (Scheffer 1951) are probably ‘an example of a

S

»type C population"‘ remaining at a 1ow density because of conSLStencly

\

'severe w1nters Most },nsular populations of rpindeer follow a:

. 1

. f

'.j subject to winters of variable severity ' Svalbard reindeer (R g

1 tyrh: nchus) historicall deple ed their lichen reSOurcés and now '
; D..ﬁ_.l.vx__ y

~

.intr duced '_to South Georgia (R, £.~ tarandus)..also depend 'on_

_ zing resiStant @raminoids (Leader Williams et al 1981) In both

: ,-'kases, populations gain stability from a cdnsistent annual i‘)d%)ﬂ

. of forage availability by . ice or - deep snow ‘,which act to preven.t'

over-use-of forage ( : L) _ Peary caa;ibou (R ta pearx) also

“-pattern intermediate. between types B and C well established but

.'..'.:-'depend on resilient graminOids and mosses, (Reimers 1977). Reindeer S

;suffer from drastic reductions 1n forage availability due to deep,

‘ %

hard - snow (Miller et.. 1' 1982 ThomaS(aﬂd Edmonds l983)-and thesev

jhave recently been severe (Gun et al. 1981) Skoog (1968) and

.

Formozov (1946-) have documented examples of populations altogether'

8 : 4

extirp‘ated by severe icing m . ’

Coats Island caribou also\thibi,t a population pattern

. . [ SRRRT SR . .
PR _ PR .‘.»A R c Ve

~



i 1984 have ev1nced rapid 1ncreases 'crashes due to sevele wintets, and

v . o . : . e
‘~generally unpredlctable patterns (Table 1. 1) Numbers “have Lnnged,

3 R ..

-

. Ay
from an estlmated hlgh of 6200 prlor to the severe die- off of 1975
K to 1800 after 1t and more recently (1980 198&) about 2000 Limited

lIComp051t10n data 1nd1cate a very high proportion of mature femaIes 1n

—— _ .
the populatlon (Table 1 2) w1th a correspondingly large capacity for:'_“

N 7

calf producgron ' However- ealf production has been poor or a virtual”u

'»ufallure during some years »Calves also appear to, be Ve;y\susceptiblef

- @ R - N
to, w1nter undernutrltlon

‘ C g .
. etween males and females beglns early female calves tend toosurvive

Y N
-

., excéllent calf crop in 19&2\ was’

winter better. Seventy one . per cent "of 62 calves c1a531fied Ain Ma»

: 1983 were females :and 62 3 of 58 calves in May 1984 were ﬁemnles

BN
Y

'Carlbou generally have a near 50: 50 male female ratlo among calves at ‘p

\ . 4
blrth»(Bergerud 1980). Inult harvests have'tended to exacerbate the.

' i)

"y,
dearth of males by concentratlng harvests in northenh aréas whwele

_there are relatlvely high proportlons of.males However the‘mean

t

declmated durlng the #ﬂ2£§ow1ng w1nter - Differential mortalityyg

~intermed1ate between types B and C Population sulveys from 197& to~"

annual harvest of 139 (s e 20) for the years 1968 to 1983 has not‘

'Laffected populatlon trends nearly as dyth as natural mortality

Y

'\

Spudles of body composihion have proved a 'valuable measure in

N - ’ ARl

-»analysing populationdfdynamics of?;?vbwdeer and .caribou a Calf

production depends on: tK; Yemale gaining and’ conserving adequate body

'reserves throughout conception pregnancy and lactation Females in
o o

poor condltlon in the fa11 arehunlikely to breed (Dauphine 1976) and
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April 1sed

'"_\.~:,_\ " Estimated number . . ek

" Dato._-»".v o7 of cardbou.. . _ - . - Notes .

S "

‘ Jine<1875  1814=(320) live. " - 78 additional dead caribou on’Bencas

L. Ww1sT(735) dead - -ffj Island.

"Ap.x.'il,‘]..gijs’" . 868 (335) live ? . poor v'l_sib,ili-t_y_v during. census:

Nov. 1078 = 4236 (376) live .o . . . = B

J. :(223) Iive poor viéibi lity during cen‘s(:is.'»

..

’ JT’ 1980 1672 ‘-(224)“11\;’0 " estimate excludes x;éwqu calves. -

.170 (40’ * dead SN

v . - o

RN .
i - ca

“June 1984 .. 7130 (228)- l-:iv’\_/_e‘ .only 3, carcasses sedd on survey ‘but 23
T . 2 dead calves and'1l dedd bull found within

’

km of Cary’s: Svyan Nest March-Aprm

-

L %gﬂlgea T

udupt.ed from Gates et al. (1986) ' Based on strip-}ransact surveys from'
' Jlow-flying fixed-wing aircraft. (standard error of est.imatm

parentheses)

3
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| TABLE 1.2. Composiuon of the caribou popu:l.ation on Coats Islnnd 2an Y » :\
pa:entheses) : :

‘ e . e - Cr
- Total Mature  wuvehile ,

_ ‘Calves:
Date - >lyr.  males | males = Cows . Calves

100  cows'

“June 1975% 311 R . o - .

' * Nov. 1978% 880 LT P - 113 . - _ P N

June 4980%° 34z - - S e Lo
' . - C. . P
\ . Lt . o ; e T

Nov 981"'

s62  60(10, o LT i tase -

.Nov 1982° 3\‘57}1 7€10.4) - 2(3.0)  S8(86.6) . .33 - 569 . oo . (’ -

* May 1983 311 \ 31(9 e) 2207097 262483.2) 78 '29.8

. Oct. 198_313 94 o D e

© May 1984° 506+ 26¢5.1) .63(12.5) 417(82.4) 80 7 13.9 '
June 19842 407, ' A o ared :

adapted from Gates et 'al. (1986). - .. S L R .
‘a -.estim'ated ‘during ‘aerial 'survey. v . v T ; L T

i - estimated for intengive $tudy area; ground-based. ’ ,I . ﬂ/q*‘ ¢
"¢ - estimated ffom iS»land-v'vivde ground-based, survey., h
R : to o . v , ~. .
t ) . . ,’ g . . ) . S X
d. ~. cows ‘assumed’ to be '83.22 -of adults. . ( . - .

{




considered: . -

. __populations depends on, ca°lves co‘nserving enough fat and proteln to

l

survive .until- spring. This, 1n turn .requires suffi.c:.ent nutrltlon '

in summer for growth and fattening Calves typlcally have poorer_"'

=

'body reserves than adults and are more susceptible to undernutrltlon

’

during se\zere winters (Relmers et al '1982‘» ;Re1me_rs‘ :'and';R'irlgbe’rg

1983) ‘ Poor calf _ su’r}viv-al'v,' ,varqi.ah-le-’calf ' '.p'.roductionj .an'd‘

_"-winter caused death are promi’nent.. fé‘at{ire’s'. o'ffthe Coats Island

.
IE

"population , Slnce these carlbOu appeared generally healthy (Table
: 1;3), an intensxve study of body compos1tion in females and calves,

.seasonal nutrltion and for,age resources seemed cr_uc_ial. to’

.ﬁ“

e
understandlng the dynamics of Coats Island carlbou

S

H_.d' o . I Dl

1 To assess t:he adequacy of. forage a.vallable to carlbou on Coats '_

s Island during all seasons K o RS o : Tx ~

2L To evaluate seasonal .changes 1n'body composltlon of mature femalei

‘\

'cariw and calves in. relatlon to d1et-,- and to relate these changes

‘e ©

‘to! reproductmn calfo surv1val and o‘ther popula-tl,on_ parame_te-_rs s

2 [ :
~

.

To  meet: tilese ..p‘hj'ect_iv‘eg_., the following questions were




- ’ :)
1ABLE 1.3, Anulyses of sampl.es from Coats Island caribo’ﬁ Ior brucollosis and L
l\ R parasitas : . ‘ 5 o ,- o
S ‘Sﬁmple e . Test . : . _ S - .
' ‘Prol‘i'l_ein - number . me't,hpd. . Result : . Notes . _ @ .
. i , . : : < »
:Brucel-' = ‘26 ) standard _‘ . Callite - tests done at Animal Pathology * . I
J‘.o‘sis' o . serum test -~  .negative .. ° Lab, Unlversity. ot'Sankatchwp.n: .. '
‘ v e, T - samples from fomales and b .
T i : _ " calves, variouu seasons
I‘..u._ngwormb-‘ -.26  Baermann = ald B t.est.s. done at Dep't of Bloldgy,‘
’ Elaph'o-- Tecl}nique,, " ‘megative - - Lakehead University, by Dr. M.
‘. 'st.rongx' lus $£4or ndmu;odé' ® - Lankester .' . X
cervi .= Jlarvae - wlnter sa.mple: from females and
; o R e R 2 calveh '
' &nalL-cysts .2 Miéx;p;copic Probnbly ~ no ‘exact records‘t\aken but. )
in skeletal _exéfhih’at.ion cysticerci . probably present in 20-40% of >
,musvcl}les L c lag:wag of . caribowied in’ vurlous
o SR .Taenia kiabbei .numbers; idant 1od. by Dr. . . . <.
R e o o . " Lankester' i W S
S " : ) o - mature: t.a;_:ev)orm found - , . R ‘
. . in canids; little effect - -
' ST encamtbow Tt
Gést.ro— 25 Baermann". R ‘all‘ - summer samples from males and'.
intestinal . . -Technidque _ negative - “females shot in 1981 ' R o
: _'parasites e for nematode - .- ~ done. By J.° B. Gray, Dep’t of . LR
:i,.' S o o " larvae N R Zoology, Universit.y . oo @
] coe R B Y Albertu i S .
. Fvlotati'oh: -2 cases positive - # of egas 2 and 48 o . ’ o
Technique for Monezia sp. ' . ] . o N
g £or»;§arasite‘_ 2 cases positive- - #. of eggs 1 end 3 T
eé’g_s ‘(lb by qu Osterategid- o ’ )
S - ‘Sxigér‘ ‘35 - : - of eg'g's 1, 2 2, und 2 ’
‘ -{?y zin® £or Nematodlrid- -~ Fesults indicabo lw pzevu-v :
i - Bulphat.q) t.oype ‘eggs RN loncs and J.ow lnt.enlit.y ‘
‘Ihfo'ifln:a'ti.:dgx'on:'vqa'-'rbles k ‘(Oedomag‘e“ha tarapdi) is’ pr’asent._ed.‘ in Ch.u'pt.g‘x:_ 4
. f - 'l‘ ‘ .
o z
- v s !
. v Lo




R T e v '
' : co ;**l 7"”’,,' ' j. s
'b'l;ba. Is vegetat(on available in summer sufficient to susfain rapid
. M ,_ /. ,,_ é ) .
growth and&fattening and the recovery of body reserves7 Jw.}. ['7-*”. *4,"

B How does snow “cover limit the quantity and quality of forage
I : . . . . : :

';_available during winter?

' sufficiently over summer to achieve high pregnancy rates9

What seasonali%banges in-diet compos1tion diet qua11t§3 and

;habitat ‘use are’ forced by environmental 1im1tations7 ' _'4— . e

) . R AN

X ‘,.. . o G

e

2. Can w1nter stressed caribou females recover body reservef/”l

r °

b, How severely are the body p@serves of females stressed during

-

:.winter and what effect does this stress have on fetal growth‘and

C

;ﬁT-CPregnancy7 : ':{;_“ if[. t'ivhr‘\i i fn . i:.'l ,ﬁ._7: .

, e AR Lol _ ;
Toe.. Can calves grow and fatten rapidly enough over summer to B

survive Severe winters7,"l ,7-ff, CT j;"fz- S , "

o P . . .
M . . - .

The study is presented in@three papers _-_The first paper 1s

'_intended‘to meet the first obJective.- an env1ronmental assessment of

- e T e

_.forage;,xsnowf~limitations and seasonal diets ' The’ second"paper

-] s

presents an evaluatldn of teehniques used to measure body reserves of -

.L:< .

,-‘caribou <ang the third paper 1s 1ntended to meet the@second obJective

e

~;4-an analysis of seasonal .changes “in’ body compggﬁtion and their

- Y . - -
&
! 13

A'irelationship to reproductive parameters.,

- DERE . ‘
¥ . .
~ ‘\;— —r °
ST - ,
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' : L : and diets of caribou T e

2. 1. Introduction ;

. .~ R . N A ' [ .o v . . .
.7 RS L N Q.. . . P o L A4

Insular populations of caribou and reindeer are rarely limited by

the quality of summer nutrition ‘the’ short but productive arctic
’ _ > : : .

summer. typidally produces vascular plants with concentrated nutrients a

-

(Blis _t al. 1973 Maesse 1 1983) In most popula.tions ‘ such,

Y - . e ,
forage pe,rmits rapid growth and maturation of young animals W and the ’

s recovery of body reserves and refp ucti%e capacity after wInter
. 3 W\ - ‘ L4

ﬁx (Klein. 1970 Reimers 1980 Reimers et al 1982) .HOWever forage

available in w\.nter and a restrictive s’now cover 1asting 7 10 months ,

; pfc%ly llmlt the. \dynamics of island populations R&deer may

dep nd on highly digestible lichens (Kelsall l968 Gaare and Skogland
M

1975 ThompsOn and McCourt 1981), but lichens are easily ‘Tover grazed

-

(Pegau 1970), ¢ .often with d sastrous *sults *on islands ‘(Scheffer

\lQSl Klein 1968) ' Reindeen on’»Svalbard (R plgtyrhynchus) and

3 T
tgrandu )*'depend o more resilie& graminoids»

v (v” 3

‘and these populations are more stable : (Staaland ~and Punsvik 1980

S‘outh Georgia' (R.

°

"’_— Punsvik et al 1980 Leader Williams et al 1581) Reindeer on these

islands annually find part of their range unavailable under ice or

R - S
deep, hard snow (Reimers 1977 Leader William et al 1981) Severe

forage restrictions de01mated Peary caribou (R t peary ) during the

1970 s (Gunn et al 1981) and populations may be extrrpated under R
' Vo ol

\.Aa;"&.,’t;:'.‘“ . : ".;,, . .‘ ) . 15 .: B . o ' ~.

N

- \%hapter _2" The 1im1ting effects of snow onv sea.son_ailh-t'hah'i}.ta‘t,use: R

X



o fco;iditio 'f se)vere icing /(Vibe 1967 Skoog’ 1968)

'CoaftS' sl’End Northwest: Terr‘itories\, Canada supports an 1solated

x

o

B _ population of ‘some 2 OOO barren ground caribou (Rangifer "\tarand

‘ -grognlandi‘cus)' primarily limited by . unpredictahle W1n‘ter ‘.
. K |., ®
; undernutrition (C}ates et al 1986) Caribou attain exceptlonal’:@

B fatnes.s in summer (Parker 1975 Chapter 4) despite Sparse vegetatiom

‘."_iof low diversity '(Gillett 1976) : There Zs_:tjrecord of 101ng o‘n o

'Coats Islémd but winterq in this region ar long and harsh and snow'
: PR

B v ;;--:'l.rs consistently hard Caribou dying of undernutrition on Coats

¢ SN

L ‘t Islﬁnd have typically .had full rumens (Gates et l 986-), suggesting- i

that food quality, v as well as’ quantity "is ,a limiting factor 1n"
.winter e o E '._'“' . R .} L __, | R
The unique conditiorxs found on’. Coats Island prompted a detailed ’

',r?study of seasonal nutritlon There were two objectives (l) : to: i

ir)

'vassess the adequacy of forage on range used in summer and (2) to"_ o

el

E *determ{ne . the qualita’tive and approximate quantitative effects off',
-'snow on forage availab’ility and resulting nutrition in winter' The

:; study comprises an analysis of veget‘E‘gion of five broad range types,

’

.snow %urements during two - consecutive w1nters and resulting\'

caribou’ habitat usg,’ diet ' -compos_ition,' and diet quality during : tuo o

? seasonal cycles. e e e e

AN
o~



.upland at the'northeast end . of the island this study area’ has

BRI e S T POt S
1‘_ . a. - E o ¢ . L v o
BRI ! : "4 . e . A .'; g”.q_ oy “ . .
e ‘ 2.2 Materials and Meéghods - - . ; :
\ The study area was described by Gates I' et g_-_ (1986) _;. All ) ,
: o ST ﬂ"" o .
> . mbasurenents with the exceptum of composition surveys in May 1983' e
- . - ; ~
and Hay 1?84 and the 1979 vegetation study, . were collected within' '
- 10 15 km of Cary s Swan Nest (62° 83° 1]_' w).;_" at'- the
o southern end of Coats Island :‘- Exeept for an area of Precambrian

A

vegetatlon and topography typlcal of much‘of coastal‘;Coats Island
1arge areas of wetland 1nterspersed?ith irregular strand 1ines and‘v
raised beaches ot shatte/red limestone B - = ,‘ ' "
N
‘ 2 2 -1 Vegetation studies ' |
. Five' range .types used by caribou in distinguishable'sez‘i‘sonal-
patterns were selectéﬁ in ?eptember 1982- for hboth the snow ' and
. vegetation studies The rang .types tended t:o occur in s‘eries in thp
study area- (Flg 2. 1) Range types.defined were - .
(1) . Ridge crests(__l_:g&s barrens) - barren tops of strapd lines
- i-‘ and rai:sed beaches with 1ess than 25% vegetative cover and with :
: vegetation domlnated by mat‘ plants - . _ . . ._ ‘_ _b : ‘
g "(25‘ _i_‘la_s llchen slopes ‘:‘- dry slopes of strand linesﬁ below the :
crests,,_ and in a few cases dry tupland heath 1ike areas(\. more than 75% \-/
velgetative.cover and: do’minated by cushion plants and 1ichens
Transitions Vbetween crests and slopes were typically /abrupt ; ‘“-g'
. ; ('3)44‘“' ,l}iesie riie-adOQS< .;.,,usually hummocky lowland with sedges (Q_m
' A | o 5.

N



\i

N

-~ Fig: 2.1a.

‘Profile of typical topography on coastal:Coats Island.

)
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Fig. 2.1b. Top _(riewi’- of typical coastal topography, showing vegetation .

.. and snow study. plots. :__~(ﬁp;:_'.dréim".tq.,;sé'é-lg).,.'r..‘ e

\
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5pp ) and will LEE (Salix spp ) about equally dominant R
(/&) Wet mqadows - flat wet and sedge dominate;d | o
(5) - Polygons ;-.: -r\aised ffat topped peat polygons 2 7 m in.

."diameter poogy vegetated, separated by wet sedge domJ,nate'd dltches, o e

K

Eight study sites"' each w1th 2 slopes containing most. or all of
the deﬁig“atﬁd range types were ldentlfled by stone ‘markers m

o September 1982 Six representative 'sl'opes - were . chosen'-‘ for the
. ‘o . - » J ‘
' ‘vegetatlon study gom thé 16 available Sampling was' ca ried out in

no !

1ate July and ear 'ﬁ—August 1983 the expected ‘time of peak standlng

crop Within each rgnge type 'seve;cal 1 m plots (S or 10,

depending on: the diver51ty of the’ range type) were selected randomly

along a - 25 m- transect ) Cover of all plant types bare~ground,

-4

.a'd

--op'envw‘-a.ter_'was estimated v1sually in the plots using- the

: ,Braun‘-'.lelan,c';uet.- revised . cover/abundance scale (Mueller Domb01s and'

'Ellenhe‘rg11974v). The a551gned values (ranges of percentages) were_

.converted to cover values uS’ing the median percen.t in each category,

Sedges and grasses were not :Ldentified to speeles due to the frequent:
- R . ¥

absence of flowering parts o Standing crop of llchens and
K ¢ .

above ground green biomass of vascular plants were determined ~from

Ql m2 plots_ (%ubenmire 1959) placed in the lower right hand

¥’

i i N
corner of the"cover plots All spec1es were clipped at ground level o

R
P v 2 -7"

except for( largprf willows ry integrifolia and Ca351ope"

trag a'," for which dead material and large woody stems were

-'-:,':d'i.scarded Samples were stored in paper bags -agd welghed after'.;-,'f

a

LR
,,arying, at 65° c for 24 hours.



S S ‘ . "QIA : T AR
-In_August 1979, a Vegetation' study "'was: carried out in.'.‘ﬁ .

‘n~orth-oentral "‘-Coat's Island (62° 30"-N’v';'.8.'2_9_’_3 w> and s

presented here to compare w1th the ‘mote recent study Standing crop};”,P

&

of 11chens and annual productlon of willows and sedges were clipped

2

P

from O l mw plots located randomly W1thin the following vegetation

: '._,g‘
s types (defined after Parker 1975) raised Dryas barrens

é ryas-sax1frage-sedge barrens)“ flat Dryas'barrens‘
(Dryas sax1frage 11chen barrens) patterned ground tundraf

» Sedge-heath. tran51t10n, sedge-willew bog, and sedge willow meadow Hfiﬁ

' Clip samples were welghed after a1r drylng for 14 days. at 20°C l l::

Ralsed ryas barrens sedge willow bogs and sedge willow meadows of

" the 1979 study corresponded to.. rldge crests wet meadows- and mesic**
meadows of the l983 study, respectlvely The sedge heath transition

E and flat Dryas barrens of the 1979 study' were combined under the »
SRR N o

ryas 1lchen slope type in. 1983
g e '

_'2.2.2'Snow measurements
Snow measurements were made during early, mid-' and late winter '

a

(November late March/early April “and May) during winters 1982483

<

and 19&3 84, Five of the 8 vegetation study sites were used to study;tfiggf

£ seasonally changlng characteristics of the. snow  cover. Pe%manent f*""

'_ transects .were la1d out’. along a ﬂslope using stone markers (Fig

. &

2mlb). At the m1dp01nt of each range type 3 snowpits were dug one "

meter apart,‘and a set of measurements was' taken at each snowpit
Means for the 3 -replicates :were‘ used} in.:analysis: B Since,imost

Co



e g

. S ‘ S St .\‘ -
'tran'sects were -used 3- times. each w1nte’r 1ater snowpits were shlfted'

Ny few metefs laterally to undlsturbed snow At each band snow cover,., .

- v.was estimated visually by a351gn1ng 1 of 8 COVer classiflcatlons (%)
ey

i

;"-O 5 g 6 15 16 25 26 50 51 75 76 95 95 99 and 100 The ,m-edian

_:.'varlues of these classes wexe used 1n further analyses A BRI 3

<

At each'snowpit the “upslope" face of the p1t was cut vertlcally_i

- E

. and thickness of, the indlvidual layers were recorded The horlzontal’

'hardness of each layer was measured us:Lng Canadi.an hardness gauges
. v\7

Ceel (followirrg Klein __t; al 1950) 4 to 6 measurements were\ made in each

_layer and the mea'ns of these were: used in further analyses - The

* v

o

pre,se,nce of : ground,-‘fa,_st_. ice .and*any other ic’e ];aye‘rs' was. not‘,ed.;-_.

X . " ST, :l', e IR o : , ' S oy
- '2 2 3 Axailgble Qiomass w o S o e
T e [ T . oo X {i:) . o "" -‘.-
L, Approximate % estimates of gfeen blomass avallable to carlbou _

”vduring summer were mad% as fol].ows Total 1and area of Coats Island .

e

) S ST
l'and N a_rea_s-;: covered ' by-, the Precambrlan northeastern corner flat

. ’.w’e»tlands élabelled '"Tyndra ponds"), central barrens and coastal

range were’estimated by¢electron:£c planimeter from ‘a 1 250 000

a . _@
€ topographic map of Coat;s Island (C,enadian Department of Energy, Mlnes

and Resources 1970) " ArEas of open wate; (r1Vers lakes an \ponds),'

M,

s o s\

".'slopes polygons, and meadows"‘(wet and mesxc meadows could not be‘ C .

@

' separated) were’@outllned on. 35 X 60 cm prOJections of- 16 aer1a1
" P ’ S “

‘:thotg\J taken’ during a flight over the southern coastal region oﬂ‘ o

: . e R U 1
: _Ja" s o T P ""-“..."

5

ridge crestg, 4bare ground“ (other éian ridge cresﬁs), ryas llchen

brushed to expdse 1nd1v1dua1 snow layers "Total depth U

3

\



LI
"

Coats- Island 1n July 1983 “ Percent coverage of each category wﬂs /
, e . . : . ) . ..‘ ,“

‘-_estimated for each drawing using -an electronic planimeter ' Mean _

§ cover estimates from these slides were multiplied by estimates ’)f

4
-

K "usable abo"e ground green: biomass (from the vegetation study)«to

,_Aobtain estimates of 1sland wide available biomass The Precambrian"'.,'

v'corner of the island Jand the central barrens are both very poorly |

vegetated and little used by carlbou (Gate et al. -1986)_ “and ‘weére

”

. excluded from 'these calculat‘.ions R

»iooo : : o ' . ' o
' The area- covered by six vegetation types defined in the l,979 ‘

kS :

study was 1ndependently estimated by dot grid (p‘recision - 90%) from

~

: '1959 aerial photos of Coats Island at a scale- of l 60, OOO Wa'te‘r and" 3
. T e . ~'q .
the— Precambrl&n upland were excluded from these calculations ' These

L

;'values were ghen multiplied by estimates of biomass to approximate.

availab_le_ forage. :

2.2 Ran.‘g‘e use_and diets | "
o S,easonal' range use by. caribou was 'de:termined' using '.pe.ll’et-group' :

d‘ensity, direct ground observatiomcf from observations during-
: ground based comp051tion surveys in May 1983 and May 19814 Fec"al
""'4‘g'roupsf/(_10' ‘or more pellets in c'lose proximity) were count'e_‘_d-'indu'ly

ihand"'August 2 1983" as Vthey -otcurred on l m2> vegetation cove"r plots.

L

: Observations during ground -based composition surveys in May 1983 and
1984 prov1ded eVidence of: habitet use during late winter anf n‘otes’

"-made during seasonal observations of activity budgets were used to

determine habitat use o % : T



vextended t:O. cover several square meters

Cratering 'Adep_th .was mebast‘}red during m;id; andn"laté_'v wxnter l983-8!+ .

e Mea'su'rements "of ‘Amax'iir’n.u»m "'sni depth "to . 1. »cin,‘» ‘ wer-e made s

- r

' opportunistically at’ 88 feeding craters Only 1 measureme,nt was, made

.""at any - crater althoughmcraters shallow throughout: had beenvf_

»~

S b C .

Diet composition was estimated from .preServed rumen contents of"-

7 :caribou shot during a concurrent study qf body comp051tion (Chapter__"‘. o

"4) EleVen ,s«amples _ each pooled from 4 9 mature females of one. :

seasonal collec-tion -werevanalysed at the Composr'tion AnalySis-
AR .

' vLaboratory at Colorado State University Food habits vere analysed

"'.by microhistological analysis 4-‘.sl1des of .20 fields per sample

Qu’\f?y of seasonal diets was assessed using chemical analyses of

_dried rumen contents ' Individual samples of rumen contents were

.‘-frozen, dried to’ constant weight at 60 C ,and ground in a. coffee

" grinder g S;nples were analysed for nitrogen by tﬂ;e KJeldahl method‘
(A 0. A C 1980) and for ac1d detergent fibre (ADF) and permanganate ‘

. ,’jlignin following Goering and Van Soest (1970) Seas0nal means were '

‘ ¢ .
obtained for mature females and separately for calves (when

'c

'coll.ected) Samp.les of rumen contents were also analysed from -8 calf.-'

_ caribou found in Maz&ch and April 1984 and p.resumed to have died of

e

' malnutrition ,(based on’ gelatinous red marrow in the _long bones)

~

- 2. 2 5 §tatistical agalxg 3 *'r " . .

) components of the five range types followed _by-:SNK -mu'ltiple» ‘range._«b

Analysis of vari-anc.e (ANOVA) was used to 'compare biomassb'-

:,-\‘ 0 ‘«v_‘,b - s , : -

=




'-'.comparisons- (Steel an :Tg,rrie 1980) t‘o 'COmnare:_ individual range

R typ"es' Nalues for rid‘ge crests were excluded from analysis because

3 "only 2 of 30 plots had any measurable plant biomass Analysis of;‘_:

7 cover data was limited to meanst'\'and standard errors by cover type

Analysis of the 1979 vegetation data was also limited to’ means andV SR

fa . t ‘}.

"standard errors

'

' Snow measurements were analysédt'.ﬁus'i?ng. FHarv'ey,'-s’ least s_quares 3
” . ANOVA (U S DA 19‘60) , which permits missing cells -the ef'feg%siof
' - S

'_the two winters, three seasons and five range' types 'on.-'fd'epth-‘

hardness and cover were evaluated Data for polygons were excl ded -

Toel

area. Canadian hardness measurements were ﬁveraged to ‘a s&pgl
)

for eaobh snowpit ' Duncan s multiﬁe range’

»;ésts (Steel and Torrie.‘ .

-

1980) were used to compare speciflc range means and season by range

R 4

cevll means were comparedﬁi’lith ts gsts (Stee‘E’ ﬁd"Torrie 1980) .

Dietary n1trégen ADF ‘and lignin data were analysed ”by two- way

ANOVA with season and age »_(cal‘ves and adults) .as main fa-ctOr-s

Sea‘sonal means for mature females we;e compared L;sing SNK multipﬂe-

\énge tests Signlficant age-by- snason interactions were explored

_usin_g sepa‘rate ANOVAs_ for ,t_he snow-frie”;' :‘.ﬂi-nter, and’ Juﬁe “1984 data
[ « " T % .

' sets - o ,

All statistlcal analyses were carried Qﬂ‘t with SPSSx (SPSS lnc
. oy

"~1983) - V'f



-l2}3¢1”Egnzelcharacteristics”in summer_'
'.gfiyegrangeotypesv(Rigf 2.2).' Most range types were domlnated by a
dfsmall number of ﬂspecies

| '(_el_ia‘sw ). and a few

Zgof 30 plots ; ryas liche:h

o

fRidge tops ‘were . bare of

":biomass than other areas (P <

j?:more sedge and grass (P < 0. 05) than other vegetation types

. 2.3'Résglts o

;-

,”(_Végeﬁationfwas’sparse ”with bare ground present thﬁbughout all

\ rxas integrifglla, 5 species of w1llow i.fgf-

Lo

‘ecies of sedge (Carex spp ) (Table 2 la)

’

yegetation except for 'ryas integrifolia in 2'

slopes had significantly more ‘total

S) @EFause of the w1despread mats of»hgh
Y .
significantly more Dryas total]’

d. Cetraria lichens than on other range tvpes (P <-0. 05)
tained significantly more willows (P < 0. OS) than,‘

v

‘ Qypes - Wet meadows had significantly less: lichens \-'-

'“fd willows than mesic meadows (P < O 05) and 51gh1£1cant1y

Polygons were poorly vegetated Vegetation measurements from I

-;north central Coats Island were 51milar and confirmed.thé low: biomass'

12

’jspresent on all range types throughout Coats Island (Table 2. 1b)

'..lichen-bearing range

-

Sedge’heath transitions were clearly the mosgghmpO(tant,

o .
. R

Mesic and wet meadows represented by far the greatest quantities'

B of forage' (Table 2 2), ryas lichen slopes had relatively high

:concen*rations of biomass but guch of it’ was eras 1ntegrif01;g

)_ H'.‘ T
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| Fig. 22, Estimates of Vegaggtive cover on fivgraige types. - -
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, TABLE 2 1a. Gre%n above—gzound biomass (g m/m ‘) on rour range typaa of
sout.heust.em Coats Island July August. 1983. Means j standard orrora.

“

PR e AR __Range types
_ Plant type : Dryas-lichen’ Mesic' 'meadow__' wec meadow - Polygons
L v . n=28. n=39 7 me2sT T w20

)

"UDryas integrifolih . 78.5 (11.4) . 13.3 (3.5) el -

Gusse’s &_’Se_dgesl S 5317 16.8 (210) _38 (] (s‘z) 146 (6:2)
Lichens® . - s @ 25 @ eras )/ afan
. Cetraria: spp.0 . 26.4.(3.7) 6.3 (1.0) . 'S 6 (1.7) - 2.5 (1.0)-
o m’_qu's". U asuney ] L2 '-0;&'7- (0.5), 1.2 (0.5)
. vCiassfio‘pe 't'ei;ragonﬁl .7 15:6 (4.3).
* Vaceinjum vitis-idaea

A

N R T
8 1 (2.5)

L]

Saxifrega hirculus . = - 0.2 (0.1) 0.1 (0.1) R

. ‘Cerastium'sp. . S ez ey s 0.y <

. Draba'sp. ... . . - 0.5 (0:2) 1308 -
Polygqnmr_l_vi.\;i-p.aruin 0..‘_32 (0.1) (\ : .0 .

. - o - c : .
- ¥

. Tofieldia sp: 1.0 (0.9) BT R -

Equisetum sp. ~ © . 0.7 (0.7) 0.9 (0,5 * .- 2.0¢0.8) . . =

_iang'e'm{n/i-'gmm,_ S AP F6 O € P B

Rubus"'ch'é_maemorus-, ' e 1.0-¢0.%). . . = St 22 0.8y

0:1 (0.05) - - -

Total biomass 1347 (118) '{53;5"(4‘.9) 50,7 (7.1)  ABLE (7.5)

'S
i



.T_ble 3. ;q conbinued _ e - SRS . - — _ ) : " oo .' RN L
- uot" ; Pl e e o e

jl - ca 801 of’ sedge and guss biomau conaist.ad of sedses (Carex app )

PRI : <.

2 - Cetragia npp.,»and Ochroleghia ap , Al!ctoria~sp , ,Ih@olia vemicularis,- - — e
ﬂxlina sp , Cladonia- sp., and Parmelig omghaloides T ) _\, R

e

; Cetrugi cucullata‘ slandica J'Livalis g el
.’ N R . . . " f‘ ».-.

4~ ca. 601 SJH:_’S. e’ticulata, and’ Lesser quunt.ities. of S. herbacea, S. * L o E
" agetica, §. I§fata,)end §. arctophila * . . - S SR 2

B o
poNTn

. .
T o~
\ . « B
‘ .
N
‘ .
.
. . \ o
L4 - = 3
. LN
. - oo
- .
> , PR



‘ 'Iablo 2. 1b Annual ptcduction of sodges and grassos nnd standins crop of -'.‘

"

'Wiilowsﬂ Cotee 0

lichens (g m/m ) on vegetation o£ north-cent.ral Coats Island
August. 1979 Means & standud \arrors

¢

A

R Raiied’.

2 LT _EX__
Plant typé™ -
' . . n=30°

.

: Flnt . Sedga-'

barrens . barrﬁns :

Vege§5t105 type -

_ﬂ_ round
t.md_ra

“Be3d n=60

‘Paht.ermd‘-

s&dgé:!
’ .Ni'llow
.meqd'oil_' :
n-jioS;' e

: Sédgef .
“willow

bog .
n=39

Lok

.

Sedgas &, T 0l007

srasses

" Lichens ".0.13

b

* ‘Total i 0.14

. (0.007). +(0.18)

8.0 0 355 ¢

037 578, 7" 3,00
' (0.45)

7.0 2.35 6.60"
(0.84)  (0.85)" . (1.34)
. - g
0.3 27040 ' 1.47
(0.32): .. (6:08)  (0:88)

11.077

24317
T (1.82)

13.47

(2.73)

. 6.50
(1.52)

TR

30,75

' (3.35)
1.55
500,509

@ - AR
" NS
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 TABLE 2.2, Elt:tmuéu" of ‘ginﬂd-w{do avatlable: fo‘rggoﬂ, Coats Island. .

.

CAL ','Eut.lmato's based cn the 1983 vege;ut;on at.udy,.

'(1) Axcu of rango (gm’) ut.lmatad from 1 250 000 t.oposraphic mnp
g ﬂgian uglnn . encraL burrens Cogat’ai‘ r‘ange‘ . Total "

"use . S Jii_ss"j-f .55'75'. g

. _‘(2) Covcr ut.lmaf,n (z moans und at.undard efra:ors) of terrain types from aexial
phocoa ovor sout.hetn coast.al range. o o R )

~, -

B ggen vf&tér"-v

1B L 6.5 10848 142 . n _.66;3'(7.'1;) 3.2.(1.8)

() Resulting qat.iniates of: ;'"ré'n,‘coverage (lfxn ). .by gsgblp range types: e ) o

o : . »

th_u_g_b_-_q B :Polygons S Meadows ‘ Total =~ ”

&@590 st e 2645 .

(). Eutim‘htas of avnilable grpen biomau'gg DM) on- usable range
3 € S

[

} Dgxaar-gichgg = Polxgons - . Mendows . . “Total
. T Tt MRS I o

. . . ) N . ' ) '/ i ~ ~ )
7.7,806,000 625,000 - - 10,955,400 19,486,500

(5) Eatimbu\qg available grass, sedge, willow and lichen (Kg DM) only:-
.Toﬁal *

« 11,444,030

Down

l.34>..’. -




“TABLE 2.2 (continued) e T o . : R R o .

. Estimates based on the 1979 vegstation stidy. -

o A . ~

!

1y Areas of range (kmzv)- est.imétacl'.f"'(#-l—"loz) from aerisl photos: -

. . . o . . . T Ty

' Raised . . 'Flat' . 'Patteme'd © Sedge- -;Soc;ge- ) Sedge- L : '
‘ D;xas" .- Dryas’ vl 5romd “  heath, o owillew . ° ) willow - ,
. barrens barrens fundra Lransition . bog - ‘meadow Iotal ¢

iogl. 640, 881 .. 183 676 . 968 ™ " 4k43 .

‘ s T I . ' %
L . (2) Available . standing'crop of lichens and annual production of grusses, uedges

and willows (kg DM) by range t.ype‘ ’ R

‘.Raise'd - _»I-‘J.at _ R ‘Pattefﬁ&l' "‘ Seﬂge- . Sedge- . Sedgd-

Dryas . - Dryas. ' - ‘g ound - ) heath o owillow willow : .
barrens : barrens t.und’x:n‘ t,rgnsiblon “__bog meadow Total B )

.

AT \" .
A

. " ’ . N N\ : . b LN . k . . . N
15,316 . 512,000 - 975,260 649,650 . 2,183,480 . 4,297,920 8,634,016




S

$2.3.2 Sgow cover. - R = '. f'f' | o ..

Snow generally persisted from late Octobs early November auntll
'-early to mid- June . Snow waa con51ste>nt1y hard and w1p.d packed

- ";\ M

;._,,’depwted either during blizzards or re- dep051ted @y nearly cor\stant_

>

winds ' Hardness measured usvlng-Canadlan hardness gauges was:

"types or winters ('I‘able 2.3). Layers of snow often V.

significantly lowé(r durirtg the 2 early winter periods than durlng the

' 4 later on‘ea (P .< 0 05) but did not vary significan 1y among . range

1ed greatly’“\ln/

hardness but there were very few pltS w1thout se'eral very hard

. .layers Snow with hardness greater than 10 000 g/cm occurred at

298 @nowpics dur:..b 1982 83 and at 41% durlng 1983- 84 By April

?%, . " / ..
%he g ttom 5- 15 cm of snow often coalesced 1nto ﬂ amorphous

large cr_ystals ahd air near the ground ':'.' L :
, : g o S , e

'ayers occurred rarely during the two winters - of the study.
3 §

Ice lenses between spow layers were never more than 1 mm thlck -and

“2 - -

ground fast ice occurred at’ only % of snowpits during the first'

'3 ; . >

' winter and at" 5 2% duri'ng the second : ' X .

Tue ;;rests of 'strand 11 es and raised beaches maintaiﬁed

siﬁgnif'icantly shaIIOWer snow ~dover (P < 0. Ol) th'an other' areas’

.throughout the two winters of the study (Table 2. 4) Substantia : re

-

ground -was -often. vis_ible. era 1ichen slopes had ‘substantially

: ldeeper snow.than cres'ts but the overall mean depth was s:.gniflcantly

«

'-"lower (P < .0. 01) than for meadows Slopes and- meadows showed little ‘

AL . [

’and'.wet 'meado\!s with the flat wet meadows hav1ng significantly .‘

Q

R U

.bare ground after early winter The ’deepest snow was found ‘on mesic o
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' ‘TABL_EAZ.; Snow hudnau on Coats Island winters maz P3. and 1983 84, e
) LA Means 'xd standard ex:rors -
' : L. . R . o -‘ . . . ( ) ‘ "
. Ve L : : : Winter 10882-83 '
[l - i - S - = ] T .
e L Early Winter . .‘Mid-wintef T, Late: Winter
: L (October November) (March~April) S (May)
e o | : .
. ' ) )
"Canadian hard-- n=13 ' 2012 - @ n=29, 8034 n=29 7514
) ness (g/cm ) : (1391) ,(1105) (1101)
. . - » N . : '
B ’ . v ‘ e . ’
depth ‘of snow (cm) 0o - 4.1 - 8.6 '
~with hardness > 5 o - ®1.0) ., ’ (2.1) -
o 10 0’00 5/cm )
h‘t . © -
o
. N .
R - =R .
L s « -  Winter 1983-84
' Early Winter. Mid-winter - Late Winter
(Octobet-November) ‘(March-April) (May)
Canadian hard- n=35 9319 n=22 4465 - n=29 5219 )
ness (g/cmz) < v (1469) ‘ ' (931) (948) .- '
B . o S
depth of snow (cm) 4.1 5.2~ T 6.5
with hax:dness > (1.2) (1gyvi- oo (2.6
10,000 g/cm® ' ' . ; ‘ , i
. v ‘e
)
N
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‘I‘ABLZ 2.4, Charuct!orilt.ics ot ‘snow cher ‘on. Coats Island during winte:s
o ' 1982 83 and 1983- 34 Hauns & st.mdard errors '

oW

BN

o I Early‘.uinr.er '
- L et (Oct.ob,r-quembor)

' Mi.d.-_v‘vihte'rv

‘(M"a‘réfx-A’pfi,’L) i:“.-,‘ Sl (May)

.:Lgt;e Winter:

. Rungc 'I“]pe 6:: n’ Mgl;n
o Churnctsrint,ic © Dépth
o ot ey T

n

&

Maan " S n 'Mean S )
Dept.h ; C nDepl‘.h

Cem) © T (em)

ng fichenv . 10 S
slopo

. a. ."v o e .
©. % s Mesicimeadow 10 3.8 '
S ' 0.4y 7 -,

e

“Wet meddow . 5 " 40

':/.. » e ‘
Winter 1082-83 - . . .

i

T ogl0y.

Sa3:80 7 o0,
(7.6)

.8_.,9 E L 6

Ve

R S 76‘.§'_.".:'
.7y oo geley

55,5 R S Y

. . . a . - A . N
: (0.7 coteny e ed)y

.R,i_é—go Crest o . 8 4 7.6 _. :

Dryas: Lifchm Lo e v,
’? _slopo oo

s “Mgs'i'c meadow -4

Wet meadow .2 15.4

" ‘Winter 198%-84

B a6.7. .8 118

s

3.1 . (3.9)

-8 #49.8 .8 ssis

@8 " anw

8.5 . 8. 72.3
a2y - (8.7)

65.5 - ' .. 5 .65.4

O T < R




. 'TABLE 2.4 continued : . :
“B. -Esf.:lmat.ed"sﬁgtvv'-fi:"e‘ej é}o\(nid.._'v o,

. Eq.gly Wi;ter,_ R
SR, "*‘f-"(OctqbérfNovenxbé;.) *  (March-April) *

B

" Mid-winter

-Late Winter - .

' .' (M'avy)""- :

L

' Renge Type or ~ m
- Charact.arist_.'io -

Estimated

shqw-free
- ground (1) "

__-n‘ :‘Estikﬁaf;;‘d

-’ snow-free--

- ground (X): - .-

n  Estimated

" snow-free

- uq‘und-A(i)'

Drxas-lichén T 5
" slope *

.
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:.-"

comparisons, but: mean snow depth measured at l8 snowpits (6 slopes)
during mid- and late winter ‘was’ 32 2 “cm - (s e. 5 0) ;whilg the o

comparable figures for ridge crests slopes meSic meadows and wet e
meadOWS were 10 9 cm (2 5), 50 9 em (4 1), 63 7 cm (4 3), and 66 8 cm

4' (41) An estimated 8 7% (s e‘ 2 9) of pclygons remained exposed%,

during these periods

o During early winter 1'982 83 substantial bare ground remained on |

i

6 7

all range types : Snow cover \remained minimal until early December S

o some 15 20% of the aréa’ occupied by ridge_crests remained bare‘

2 "-_.

throughout ' winter By contrast, lsnow cover was already

_November 1982 (P < 0 025) A further heavy snowfall occurred justlff"

- . 1’
Y v - .

s'ignificantly deeper during early November 1983 than during 1ate-“v" B

after data were collected in November 1983 ,crea ng a deep snow."

cover which was not re distributed by WLndS this buried all range

: types throughout t‘he island (Table 2 5" g ) i _' '.

The two winters differed considerably during the final stages
-8 anow was significantly deeper during March April 1984 than dur\ing"‘
March April 1983 (P < O 005) Several major snowfalls in May 1983 s

. significantly increaSed snow depth (P < 0 005), and the proportion of,

a1

bare ground remained virtually unchanged The peak of snow‘melt d;_d;'

-4

not occur until the end of May 'By—contrast mean depth of snowA',. ‘

._Q

- remained nea:ly unch,angé,d from
: A

'_" was a- rapid increase of exboséd ai}ea’s Qaribou had ceased cratering,'

R VI

..

.March April to May in- 1984 and there f



’,-

TABLE _2..'57 'Early winter. ch‘a}iﬁ"és in shov;'covqr at ‘one st‘.udy;s'_lt._,o' og.

.. Coats Island; Nc_ivve'mbé: 1983, Means and st.andqx.j'dx_.‘.x_-';'ou.

v 'Ridge crest ~ . - ".Dryas-lichen
- . ‘.‘s:]iopé . ‘ s R
- Lo . .:’.,,
v o . R : o . .
! -Depth, ‘em S o
) . S & 'S c- ‘

15.2 (0.8)

307 (3.0)-

Vg

Cazals) o

21.0-1.2) 0

2133 (0,7)

&

Cwsam T

. ‘Novémber 3
. .

' N'ov_émﬁe.r-' 7

Eépimétea e*po’sgd ground, %,

R s




Throughout spring and /summer caribou fed‘ only ':'.in low lylng

Nw"meadows ‘during 90 hours of observations They moved little oftenﬁ..-b.'..- :

l!_“spehding an entire day withln an area of 1ess than 2 km There._v'.

Y

-"'v,"-was occas‘ional use of raised areas during the peak of su.mmer (1ate,

.July early August) to escape insects but not to feed Toward the-'.'-'

Dur ing the relat'

hummocks dur ing feeding

':r)', -caribou occasmnally fed"'_' '

.-,_on polygons and raised beachﬁlopes' and ,ln a few cases dug 1nto-”

- Y

¥
‘-

Winter brought a localiZ£d shift to areas w1th some rellef

o

":e'ly snow free be'g'inning of w1nter

'(Octo‘ber-;‘Nov'embe-r) caribo‘u seen feeding durigg 20 hours _{o‘f’

.d',

:'observation were all in meadows As snorw accumulated range types-,"' :

\

.became impossible to identify,_ butﬂ all caribou feedlng craters found-i'. .

.
o+

_' duri;ng both w\inters were’ in areas of shallow snow The vegetatlon at'
"i".‘88 cra,(}ﬁ‘s was typical of ryas lichen slopes and polygons : Pellet .I

“,groups were also concentrated in: these areas mean numbers of pellet

T

L

.;gr_oup_s/plot fo‘r ri%e Qt:rests‘ xg lichen : mesic, meadows,-':‘ ’we_‘_‘

meadows and polygons ' respectively, “were 0 2‘ 1.9, 08, 0.1, and’

|‘A'

n y :_-‘ . ’
) '-14&9 xcm (range 7 26 s e. 0 4) These shallow craters were sbmetimes

R ‘:extended ow’er 100 3’0@ m alxmg a slope -Cratering behav1our often

'.consisted of fracturing the snow cover rather‘ than digging through‘:' '

e oA s e . : R . R
S B . . B ; i . E e N 4 o LI N

'.;__vMean oratering,"depth at 88 craters in March and Aprll 1984 was . .



Looal shifts from meadows to adjacent relief areas also occurred'

i

.:;'_"flat a!(eas w.here strand 1ines raised'.__;'.f'

‘.',?,on a larger scale coast-:a
beaches : and polygons Were not= present were devoid of caribou or any :‘;.'.

o b-_"s:Lgn of carlbou use when searched Ain May 1983 and May 1984
S v

Spring 1n June brought rapid snowmelt "'"_nd a return to feeding 1nf'"

'_1ow lying meadows even while much of the island was still'

‘t,, R A 4 :
1ocomotion occurred in 1ate May a@ early 'June when soft melting, o

L

) ) snow covered The :?1y t1me a,t which snow appeared to impede caribou ' .

snow slowed' caribou‘ movement At these times caribou concentrated

14

) thelr movements or rldges and other exp?sed areas

/; 3(Seasona1 food habits R

Patterns of diet selection 'we‘re consistent among years ‘with

- summer w1nter and spring perlods of the study (Fig 2 3)

47

From the o-nse-t- o.f‘ pringfln June until the begi' ning of_':.'_

Septembe.r caribou ate a very high proportion of willows ' Visuai

: 4exam1natioh of rumen con,tents ;uggested a high proport:ion of 1eaves

Wlnter diets were more d1verse but willow ‘x‘continued to be the
@ Ll E N, ’i R -

largest single item In ‘Oct:'ober-No’vex’nbe];"l the dietary proportion of\'."

vw1llow dropped to Ats® 1owest level (ca 30%) as the proport‘ion of:'

“ »

o 11chens peaked“(27 35%) 'Over winter the use of willow gradually

N -~

'increased particularly during the second winter as did the use of

B vsedges ryas 1ngegr1folia and Emgetr ‘nigru During winter =

rumen contents were often brown and ,xhe ﬂateria]’. appeared woody

w'v



- Coats Tsland caribouw. . .

‘ ,Fig 2.3, S::e'a'so_né'lf’.pi"'opé';};}g.ns_o'f'vp“_léntg type_s_ in rumepcontents
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. e
;o .

.‘Wiliow ﬂ.eaves K were not readily ;istinguished fMosses, ‘Cassiope:

¢ .

;gtrggona and axiﬁxaga __p_p_ : were ~minor c‘omponents
-

'i.“‘

e "Means for nitrogen ADF and lignin content of,"."rumon mater;'ial'“

. ma ture

female were : consistent /wiehin season (Fig 2.4)_‘,

B “- oot

‘ .alt" ough anima- s'-- e’re-. shot at’ _all‘.‘ -\'\s;t.-a_g-e_s; of feeding cycles

','Variability was highest in w1ntef l Co “ i ,'ﬂ) e
N1 rogen content of rumen materihl peaked during both summers 1n'_‘.'.':

late July - early August : A‘rapid and signlficant (P < 0 05) decline';v

‘ 0 e TR
fol]owed over summe@td the. start of w1nter (October Novembe):) o

) ' " '

S

Nitr in content continued to decline&over -.‘winter and 1ncreased,_y

~z‘

' rapidly in §pring (P < 0 05) ‘I'he lowest mean( occurred in May 1983 .

i and‘March/&p)ril 1984 At: 3 1 g/lOO g DM ' Lignin and ADF content of‘

\

nimJﬁ material generally varied 1nverse1y with nitrogen content

i

- f.peaki.ng :lﬁ winter and reaching lowest values 1n mid Summer

Calves had mean nitrogen kD‘F and lignin values similar to those S

ofa ature cows However there 'was’’‘a. signiﬁicant age by season‘ - .
: ’ ' .‘~- _ a : I .

During Spring, summer '

inte action (P < \0 01) for all three i
. L

. Q
‘and '-early winter when diet quality was

L"i

nerally high ealves had_.‘:

,and 1ower 1ign1n in their.-" :
7y
"w1nter, g however, ' when.. diet

'-‘».';'sign ficantly higher nitrogen lowe_‘r ._AD

:“rume _ cont:ents (Table 2. 6) 3 ,D*rln

. qual’ty was poor calves had. valu\es very si’v' |

| 'females-. | In June 198& : run‘nen 'c-onten-t_s‘ f.g,ol ét ed _fr'o#alves 7- lO_l
_ . : B A -

e ° :
0. 0“ \ \‘ ‘ ’
AP i

lar “to: those of adult.’“ .




I

" Fig. 2.4. . Seasonal changes in ADF, 1igniﬁ}*fnd nitrogen’ of rumen: -

i

o L e G w
- contents: in Coats. Island: caribeu feﬁales.

v ) i . . Lo . . . ._“

et
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TABLE 2 6. A. comparison of seasonal nit.rosan ADF and lisnin ('&/100 3 M) .
of rumen, cont.en-ts for calf and adult caribou on Coahs Islund

s

. R . " b ‘
N s R - .‘ Matu@females N "‘;.\'f"d'{." :

.- . Season ‘n \nihrogm A.DF

&y

li 5nin

"‘\ - P
~ ': o o
) Sprin;,-aum_ner,

' N and ear,_ly‘ winter

(0

RRRCIR Y B
RN (Y

1"_(0';'1’)‘, .

w wm '
1%.8.
T(ol4y
' :5'2';5,""
E ':(0,_".'.9)'

* . %
71611
© 0.7y

: Ii\it;rogan ADF- 11

A




"-.days old’ .(age judgeMby size posture y and mobility) were
z"-'"'significantly higher 1n ADF @ 11gn1n and 1ower Ain nitrogen than'

-

those collected ﬁrom mature females . o . : SRR

Mean values for nitrogen ADF and 11gn1n in rumen contents of 8.'-

"winter-.killed calves were 3 2, 46 O 'and 32 1 g/lOO 3 DM N_ltroge:n‘
Cwas comparable to the poorest w1nter values* for shot animals but_ the

,’.YADF and Lignin values were s:.gnificantly higher (P < O QS)

2.4 Discussion I

B

\ Vegetation on. Coats Island was low 1n density %d diversn:y but'

.. e

'=provided _t'a ple.ntiful summer food supply of hlgh quality

EXAN st C

'3m‘ ) B

'Above ground biomass particularly of 1 cl ens 'was _as sparse as’ on

-high aré'tic Devon Island (Muc 1977 Svaboda 1977 and lower than on

.'.V.Southampton Isla@';;‘.(Parker 1975 Reznicek and Svoboda 1982) L'ow_‘ *
~ summer temperatures 'strong w1nds  low 5011 m01sture and a sh&i'-.

.8’_-‘owi_ng“-$eason s all found'on Coits Island - tend to limit.ﬁthe’

‘_;L973.', Svoboda 1977 Maessen et

. w’

T‘ie island has only been- deglac1ated relatively recently

_:(Gillett 1976) and few . species of plants have colonized the island

'_'organic layers have been slow to develop Most useful forage -
i willOWS . sedges and lichens - was concent*ated in meadows E Peak :

. nitr Een and fibre of rumen contents (proportlonal to nitrogen and

S /fibra i forage Klein 1962 Staines and Crisp 1978) compared wellﬂ :



'-’-v.,‘;f‘ash calcium and phosphorus von\ nai"

'little disturbance» (Ghapter 4) - this P

:'.p i 1 4 e - .
e

:

s . T -
e - L

fy -

.

’of good quality (Parker 1975)

resource allowed carlbou
to grow and fatten rapidly and consistently .‘( ..’i )y ‘A similar

srtuation prevails on Svalbard (Staaland 1984)

The strong preference for. w111ow in summerv may have been related

to recovery of body protein Mature female caribou may-" .

’ of carcass muscle mass dur:mg w1nter in thls pupulation (Chapter a)

N ‘ 4,
- - .
»: Y

Extensive summer ‘use- of willows and other shrubs has been shown in’

i

‘several caribou and reindeer populations\ (Kelsall 1968 Parkerf‘ 1578

Kuropat and Bryant 1980 Thompson and,)McCourt 1981 Boertje 1984)

and caribou (Klein l981) ' Vegelt,ation analysed for protein fib_er‘.,' o

Southamptocn Island 'was.

w1th summer means for several Aleut Island populations of ;eindeer o

" untiful food%supply and

Mean crude protein eontent of the current year 5. growth of five A

\‘, ", R

y spec1es of Sallx 'was ‘23 2 %. on - Southampton Island in August 1972

l, . ._.v .
while current' year growth of five species of sedge and grass

'>averaged ‘18, 0 %» and five species of 1iche‘ns also found on Coats

Island averaged only 2 3 %. (Parker 1975) . Willows 1ike1y provided )

_the best dletary source- of prot:ein The shift from a diet of an

_' R . -

B estlmated 24% w1llow and 43% lichen in May 1984 to, a diet of 82%

willow and 6% lichen in June 1984 (before the peak of green up)

. IP
~,

suggests the 1mportance

-l-act‘ation' This shlft ca ried the cost of increased ADF - and lignin

‘
116 ‘the diet along with incre

K

ed nitrogen AT
By contrast the increased use of lichens,ine fall during 1982 and

dietary protein during late gestation and -



R :'v'm}i:~_ L T

ih:jﬂ< 1983 coincided with a period during whlch carcass muscle levels had

~

'reached a plateau but fat 1evels were still increasing (Chapter 4)

;.

Verme and Ozoga '(1981) have suggested that fattening may be "

S f~': obligatory during this period in white tailed deer (Odoc011eus

Cos2 ol

Y irginianu ),’ Iichenq are well suited for fattening due to their'f

high digestibility (Person et al 1980 White et al .1975 Thomas and
)

| Kroeger 1980) and low fiber and 1ignin content XParker 1975 Person

1975) R f;]-” Do, i

_ ‘ . , N

32;4w2~Snow cover*and'winterinutrition
- = o

Snow cover -on'Coatsm'Island was conSLStently hard}gnd

W U IR ‘ e
wind packed o Depth and hardness were. comparable to those recorded
for Peary caribou by Mille “_g (1982) and. T%pmas and Edmonds‘_':"

.;/} (1983) This snow. put most vegetation beyond the reach of caribou

LIRS
-

; e -and forced them to forage in' areas where littliif?% ‘the :preferred

. . s g e . ) ,,’ )
forage could be found --;~-",~-:' . R 8 S e

5 ;frny . Availability of forage under such deep hard snow was difficult to: .

L . o . -’
. . . _

quantify, but clearly,lvegetation buried under 60 90 cm of snow wasl

)

o

t'v'unavailable when caribou cratered only in snow ca 15 cm deep Peary‘ B

i

caribou also crater only to a depth of 10- 20 cI (Thomas and. Edmonds'

B b 1983) Like caribou on Coats Island Peary caribou encounter snow

v'A;: orders of magnitude harder than snow in the taiga where caribou may

dig through 50 90 em: of “snow (Pruitt 1959 Henshaw 1968 Laperriére
.

. : .. . Tten . . : .
A - ‘ It PSP A

.o

bj and Lent 1977) Caribou on Coats Island sometimes fractured hardu;-

snow rather than digging through it digging',throughvvsnow withf-‘



:‘hardness approaching 100 000 g/cm would have been impossible

g 4

During mid-, to 1ate winter only those areas of urange withl‘

- gtopographic relief and shallow,snow'— the tops of ryas 1ichen slope51“

jqand polygons_' presented opportunities for foraging 1 Over grazing{_f'

.4

'particularly of lichens,; may have occurred over time in these‘:

' critical areas 'i‘ Like n.;Ealbard reindeer (Reimers 1977) South'r.

-

Georgian reindeer (Leader Williams et _l 1981),:andJ£eary caribou/n"“

* [}

;h_(Miller g_ _l (1982),.car1bou on“Coats Island have rarely had the,

P N . : . S

*opportunlty to over- graze range over much of the island

e

-

N

forage. uavallable but also (indirectly) a much poorer quality of--ﬁ~

-4

Deep snow brought not only a major reduction in the quantity of»‘

q“"food. While the sprlng to autumn changes 1n diet quality were mostlyfﬁWir‘

S

due to phenolo

‘e

, _the ovefwxn!er changes were forced by snow

;accumulation rlhou were much 1ess selective and made increasede
: \_,‘) . N . g
“ usé of D yg 1ntegr1folia senesced sedges'ugrasses«'and'willows,.andr

q even mosses which tend to have 15% trient content (Parker 1975)

v and poor, digestibility (White et _al. 1975 Perso et - l 1980 Thomas-'

.and_Kroeger_l980, Thomas.gt gl. l984).w A similar pattern has been_

shown‘hin"Peary caribou ‘(Miller

’1953).. . While ~the ;decline in di t .quality ‘was not as rapid over

winter as‘thersummeréfall'decline

" small 7differences in digestibility and nuttient‘ yield can ‘have .

~-
"multiplier effects"\of considerable significance Very high 1ignin

‘concentratlons radically reduce digestibillty (Person et ,;l 1980

Do Van Soestg 1982) ' Eventually, bodyg reserves »dwindled under these

l
. o,

R v
© P -’f
: o

ite (1983) hns demonstrated thath

'_li 1?82, Thomas and Edmonds :



: .conditions (Chapter 4) Rumens full of woody brown material hwave ‘ _
L vbeen found 1n other dead caribou pn Coats Isfa?d*‘(Gat "'gL a_ 986) PR

L)

’ "and this pattern suggests that the %uality of food “eaten is normally ¢

- the limiting factor in winter rather than the absolute availabi}ig};ﬁﬁ@

of forage '- ﬂ

Timing of major snowfalls and their distributlon:‘f
' critical factors for this "populatlan The relatlvely snow f{f%e early
b : \
months ‘of wihter 1982 83 permltted, carihou éo choose pre?&rrcd forage S

“

i _re A hkely

and conServe bod reserves while heavy earl Snow' o 1in October and.—"
y }’ 5

. J

November 1983 stresséd caribou throughout winte,rf 'Ablation and a"'

'la‘ck of addibib );d caribou to cease._

.“

‘cratering apﬁ gain aceess to hlghly digest’ible lichens ‘even though-‘: N

- : . most vege"tat‘lqna was sti’ll buried The biankgtlng nature of snowfalls

T ,.-.'»w‘,‘\& o‘_w',,? : : .
Q-in Nbveember 1}8? was.r i’mportant\, forcing caribou to-: crater for all_ _'

° o.-.v
] °\

4 ' ‘Sucﬁ conditions were unusual s'ince ridge Urests are normally
) ? . v a ._\ . ; i A ; . )VV .

'.,exposéd all winter (Gates ‘gl;;’19§6) . Tho‘ms-on ' (1‘971) a not‘ed -ia
g s-‘« g N - ’ ’ -
r topog«faphic effect ony: vfgi‘a,ge availabl}ity for reJ,ndeer at

: -.u/j : -»»':-V.;f B "’.!’ :
B '_.'Hardangervidda Norway,r the importance of ‘wind- blown 81tes with

NN 2
v o A,L

)y

shaIlo’w STiow has been w/idely recognized in Canadian ¢aribou (Bergerud

1974, Miller 1915 Miller et al 1982). . T T

adult‘s du.r ng the Sno. “free seasons” of this study, assmning that’-"
$ '6 .

1”7" tents“ accur}ately reflect diet characteristics - Abundant_"""':' %
. "s" B &' - H ; ’

Ly . . ) : ~‘:'/f

e




' green "»forage :'iand' fsmaller”v;absolu e th rient requirements may have L. .
: ,pe'rmitted -this 1uxury - This high quallity of diet 1ike1y made .

possible their rapid growth (Chapter Af Red deer hinds Smaller-

% .

C

than s-tags and with higher proportionate nutrient requirements tend

‘ A» also to select diets of . higher quality (Kay and Staines 1981) : Ly . _
" “'- Ingestion of gredn food by calves ‘no. more than a’. we,erc old J ;"

empha51zes the «importance of rapid ruminal development duiing the
short arctlc summer " The poor quality of the oiet selected by [young 5 ‘

- / B 1

calves suggests that .some learning is involved in the selection of

'fo_rage._ . \ . - el S A

RN

o oo

‘Under":'se':verev_"w-i'nt‘er “co_nditi.‘o’ns', calves were forced to use the L

same senesced ,1ignified forage‘ plan-ts used ‘by' adults. ‘ Their higher

.relative : nutr:?fz requirements c6u1d ‘not, be satisfied by slowly
. " f

fermentlng for and this may have contributed significantly tov _kk

thelr' poor survival durlng -severe-- wﬁiters _"The remarkah,le i

_g@nlargement of rumen’ volume in wrntering calves (Chapter 4) apptared

. to be a compensatory mechanism , o . - VN G
. . : N : . *

2.4.4 Ra-ng‘ e c’ap‘acity ‘and reduction in availability .due @ snow
I o y— . L Cow

'A‘..co‘ns'ervat-ive calculation of range capacdty (in the absenJce of-/

.

Vsnow)' can "be“/ based 'o‘nithe two mgetation studies Lsing 4 mean daily
, .

1ntake of 2 5 kg DM/day for a 90 kg caribou (based on White ‘_e_t; _l ‘:v i

1975 and Arnold 1985) _or 914 kg/year g'annual producton of‘:.sedges-" '

K ., , 0
grasses an,d w1llows alone cou]nd support 9500- 12 500 caribou in one‘.

yea; or 2850- 3750 if caribou removed no mo‘re thap 30% of tﬁ annual

' )



e . - i -‘
k . - R

prodq:tion 'Ilhe populati(on h‘hs generally remained well below this

- conservative estimate (Gates et al 1986) B Clearly vegetation" <
D . : i R
available in summer readily supports the present carlbou population =

Under average mid-~ 1ate wi‘nter conditions, we ‘“uggest the .
-r . PR d’ o

following reductions in.availability for eparticular range ty'

.

QgLa_ lichen slopes 85% polygons 75% 'and meadows 95 98% Reductlo \

2
'.4. I .

in forage availability has been estimated at up to 97% for"'v'
:+white~tailed deer (0d00011eus virginianus) (Moen and Evans 197‘]_._)»,-"':“'

over 9L0% in mul)e deer (Odocoilgus hemiogus) (Gilb,e—rt e al; 1970), R

and 82% in Soviet reindeer (Sablina 1961 quoted in Kelsall 1968)-‘1

) under severe winter conditions

2.4, 5 Conclusibn e ".j,. R

~

' «9 Summer range on Coats Island provided a surplus of high quality o

'food for caribou ' Over grazuxg is unlikely to have affected range -

-

chﬁracteristics except on ridges and polygons where small areas have

' "Ibeen heavily used in winter IR L S

—

" Hard packed deep snow reduced the forage available to. taribou to

‘a fraction of that available in summer and forced caribou to feed 1n‘

=" \

-‘areas of shallow snow where vFgetation was.scarce and of 1ow.v'

‘_quality Low quality of food appeared the prox1ma1 limiting factor

B
;

‘.in winter,-, rather than the absolute reduction of forag'e
,availability Calves were particularly suaceptible to malnutrition

o because of their higher relative nutrient requirements

IV
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G Chapte.ré 3."'Fat'.distr‘ibution'_and_‘ indices of car_'c‘as‘s composition.l

" 3. .'_1 v Introduction ‘

. Coat:. I'slan&, Northwest. Territorijes. (NWT) (62 63° 82 840
b w')'.' i : fiat»rocky, pdorly vegetated island of ca. 15600 km2 |
o no-thern Hudson Bay - (Gillett 1976) Barren ground caribou ( angife;
‘m_g_u_S_ groenland_i_cus) ‘on: this island are free of predation but they
eadure harsh winters d&ri:%g which wind- hardened snow may cause
'extensive malnutrition (Gat’s_. et _1_ 1986) Summers are short but\._.r
vﬁavour rapid growth and re;tlenishment of body stores A study of the
" seasonal nutritional e\,ology of this population required rapid

accurate methods of determining body composition from indices readily

: measurable on a large number of .shot caribou o ol

. “‘(.'h,; . ‘.‘ ‘ ég.
Dissectible bone,/ muscle and “fat make up over 95% of" the dressed

_:,car_cas_s." Dissectible fat: represents a large-proportion of the

'reinde_er's‘ (g-_, t. glatxrhmchus) stored fat and 1ncreases in relation

to chemically extractable fat as fatness increases (Reime-rs~“and

a

Ringberg 1983),‘musc1e represents the animal's largest protein

-reserve__ The proportion of total tissue contributed by each bone and .

-»-----.---------_--_---_----_---_-_-----------------------------------.

A version of this chapter has’ been accepted ‘for publication

'ADAMCZEWSKI J.z., c. €. GATES, and R J. HUDSON‘»' 1987 Fat.

distribution and'indices of carca'ss composition in: Coats Isl-and -

.caribou (gangife tarandus groenlandicus) Can. J. Zool. {in press).

62



‘ 'g-»-t(Davies ,z’nd Pryor 1977 Jones _g’l?_l 1980 Jones 19827 22

Lt
-

- H ‘ ..‘ \/

R

- muscle at.any particular total tissue weight 1s relatively fixed

(Berg and Butterfield 1976 Richmondiet a_l 1979 Butterfield _; _1

-f‘_.1984a . 1984b) and ‘can be

allometric or rectillnear equations (Huxley ],f)
cwy ¥ "4 "

1966' Price and Berg 1976 1977) . I-‘ t, while more variablemﬁso

4_.,; . < e . 2 '. " o )"B‘._“ : ", L Neﬂ‘ "

_— tepds to’ be”’_ pa'rt'i’tione_d to yéfioh'%f depots vin ‘a predict"~ ? \;e""',ma_nn‘er
n E‘J' . . E £ . . o L ‘,’.‘ ‘:'\ . B .

f; . ‘ AL S
These proportionalitgs permit assesst}reht of carcass bone

muscle, and fat using relatively simple indices Ringberg'et‘ al.

’

(1981) dissected 35 gr‘.

fegressions between tptal muscle weight and

between total “bone and indicator bones (femur and metatarsus)

Dissectible fat is ‘more. di\xficult to predict: from indices

because

~in part

i(Kempster 198l)° and because fat depots may - be variably aﬁ'ectgd by

nutrit:ional restriction -and realimentation (Little and Sandland 1975 :

Murray t al. 19@) Reimers and Ringberg (1983) found. depth of back

fat (DBF) a useful predlctor of dissectlble fat in Svalbard reindeet.

- .as has

lso been shown in cattle (Bos spp ) (Berg and Butterfield

.
I

1976) = A';pigs (Sus spp.) (Skelley and Handlin 1967)

&sed* to predict total weight using

EmButterfield and May o g

ing reindeer (g t. tarandus) and established- '

»ﬂ- muscles (biceps femoris and gastrocnemius) and.

distribution among depots varfes widely among species '

-,




L weight 1ess the,following head severed at the atlas hide

rfdistribution among depots in. caribou‘

l‘fhigh fatness 1_ Resu1t51 are coﬁ@hred ﬁaﬁﬂh similar studies -on

A

64

This study was undertaken to determiﬁg

| predicting dissectible bone | muscle and,‘fat to quantify fatl

[ 4

these relationships for calves and‘i&?l‘

'4\ . v®
M

! ;vF“ %

A

»gangige; ) An abstract of preliminany results'will be pub%ashed in

<_conference proceedings (Adamczewski ét _l 1986) The study area apd

: Collections during two seasonal cycles

- 1ncluding kidneys antlers uterus

ct ‘Gates et alt (1986)
. B ; .?'\ )
- . Co o 2' 3@"‘
! 3.2 Materials and methods - %ﬂl
’ Lot ' o
a r ) S , ‘ ’ 'wf”‘:; ‘:‘:—.-: “/'

: Iy . T TR
3 2 1 gollections DA N A‘f\ . Tt o

A

, Twelve seasonal collections of female caribou (S-9l per’

. collection) and their calVes were. made from June 1982 to June 19845
.. ‘ P

BER

or early winter (October November) mid- winter (late March early

April), and late winter (May)

Carcass weights df;}arvested animals were. determined as bled body&'

and 'conceptus and eadh limb

severed at the distal end of the tibia or the radio uln K

3i2.2 Dissections

As  time Permitted during the

. s . "

»ndices. useful'-for

included spring (June},'

viscera'

to examine the validity ofrbk/

; \

'nmid summer (late July-early August) 1ate summer (late August) fall‘“

e

seasonal .collections, ‘carcasses




v.,‘

B 65

.

selected for ‘a w1de range in fatness and size and with minimal .shot

//Qamage_ were. cut along the spinal column_ in the median plane with a

‘ o
‘meat saw and the right 51de of the carcass was saved for dissection

Twenty:seven carcass sides were dissegted from caribou .ranging in

condition from advanced malnutrition'in May (rio diss ctible_f;t)-to
-~ maximal ,fatness in fall._‘ Ten sides ,dissected were .from calves

-

varylng in age(from l week: to Just under 1 year, 16 were~from addlt

females (4 years old or older) and one was from a 2- -year old feﬂale
. PR

v(treated here as an_adult).A Based on relative changes in fatness—_a
from one collection.to the next, caribou were in,poorest condition in

late May and early June, 'gained fat from’then’until'a maximom in

_October-November and thereafter lost fat until the following spring

(Chapter‘h)' Assumlng these trends held for individual caribou in

-~

- each cﬁllection 5 calves, 10. adult females, and the one 2-year old”

female were losing reserves when dissected, and 5 calves,and 6 mature

females were either gaining reserves or at peak condition
v e (..' .
2

Half carcasses were stored under plastic sheets for 1- 3 days and

>~ . .
were kept cold but pot frozen. Each carcass side was separated into
H ) : - (e ' .

bone,\muscle, and fat in a permanent field camp. Connective tissue,
. T .

S e

neural tissue, and glands were discarded. Dissected. material .was-
R

S

weighed~to O.l g on a triple beam balance.' The following weights and

measurements were E/eorded durlng dissections

>

13.2.3 Muscle ' PO ' . ; 2

. Carcass muscle weight inclnded all muscular tissue, tendons, and

*



o

.' ligaments doubléd from the half carcass ‘- ‘“The gastrocnemius-' was" b

e
e

'weighed after being stri ed or extraneous fat and tendons "‘-u'_The_ R

flexor digitorum Superficialis 'a smaller qmuscle v1rtua11y contained‘__ e

— i*

wit_hin._ th.e\__gastrocnemius," ,‘was separated (see Butterfield and May.'

ey
VA

TR

LY

@";ﬁ‘t'omhe hﬁf carcass The femu£ : tibia scapula, radio ulna and""

humerus were weighed after being individually stripped of tendons

.

: ligaments and articular cartilage : o C .v S

T

Dissectible fat inclb.ded three carcass fat dypots - subcutaneous

intermuscular and pelvic ‘ and two v1scera3 depots - omental and

perirenal Pelvic fat included fat lining the body cavity after'

‘\

. D

Weight of the fresh oment\.un, 1nclud1ng pockets around the omasum and»_' R

. v, ~ .
’

kidney fat remaining after trimming according to - Riney (1955).

‘f, marrow fat in the femur (following Ransom 1 65) DﬂF was . recorded BUERREN

- "4 . . . Lot

K along a cut ca 2 3 cm from the midline of the spinal column an;lIV%

; parallel \o the spinal column, from the base of the tail cranially

S \._‘ :.‘ Co "_' '»

Carcass bone weight included all bones . and cartilage ' doubled

sy

removal of j:he viscera (including kidnevs) . Omental fat ‘was: the‘
abomasum - PErirenal fat was wefghed both as total kidney fat and as_

- Additional fat indices measured were depth of back fat (DBF) and.’ -

This japproach gave measurements identical w:.th those by Riney s' ; _'-“



.(near the scapula from' the~vbiceps femoris from*

gsamples Jere autoclaVed for 90 min at 120o

(1955) technique in 30 animals tested R
'. Gastrocnemius muscles were retained for compositional pnalysis

from caribou collected over 51x periods spanning the seasonal cycle
. : S -

.

In two females of. 1ntermedrate condition additional samples of ca

10 g were taken.opportunistically from six regions of the musculature

intercosta1-~
- e
muscle near the pelvis ' and near the metatarsué)-ﬁ‘

5.

: ﬁ‘v)rbvide 44

gﬁperal comparison with composition of the' gastrocngmius/ 'ﬁuscle .

L4

) ho ogenized'b,

[P

'freeie-dried and small subsamples were oven- dried to cons‘ant weight.

T ' -

at 60°C to determine moisture content . ’Fat_-wasv extracted using

chloroformamethanol-water 1ngthe ratio.l:l:O;Q ,following Ntkinson‘gf :
: : . e e R S

4

al. (1972). o b

il - : g.§ “

3 2. 6 Statlstic 1 methods ‘

' Data were analysed us1ng APL Statpak (Smillie 198&) andlﬁPSSx‘

(SPSS Inc 1983) ‘: Occasional damage occurred -in fhe fie]d and B

'n_reduce%7the number of full data sets for fat anafysis from 27 to 23

1 and also reduced the number of bones awailable for regression‘

T

i . o . : _ o
analysis bleast squares regression?was used to evaluateu'
. % .

>

relationships between index measurements and total tissue weights Ahl’

. ‘

—wﬁ; Equtions predicting dissectible fat from indices» were‘ developedlh

-

using stepwise multiple regression , The effects of aga (calves_if 1';3”“

,%compared w1th adults) and condition (animals gaining fat or in peakf‘;'f‘

Y TR AR
fall conditlon compared wifh animaIs losing fat) ‘on the slopes of

Sl T St s

[ 'l-”ﬁf ;ﬂ;li':jh.:.jV hf;x'f“fl”;.;iﬁil;“?xf*ﬁ'




vo" " o C : B
A

‘,regressions 'for" muscle wd Lone : were evaluated by covariance

Ttk . A S S e . N . .

B _analysis Multiple regression was use v:-‘ test the effects of age_ -
L g '

g :and condition on’ equations for individual fat depots and predlctive -

P

a o

' '-_fat equatlons

. 3.3 Result's;'
P .. . | y"‘ : . ,’ . .
LY /\ "vweight of the' gastrocnemius 'musfcle:‘ was'. »strOngly '-related' “to

carcass muscle Weight (Fig 34 l) : Greater absolute variation ‘wés. .
N evident in a&l}% (> 25 kg carcass muscle - Fifg 3. 1), but age and"
v - condition had no effect on thrs regre551on (P < 0 01) : ’ ‘ B}

| Fat oontent! of the gastrocnemius was 1ower in very ‘lean caribou.
| (young calves and malnourished females' in late winter 1984) buti
/showed 1itt1e consistent pattern at other tme (Table 3. 1).
'.'_.Percentage fat in this muscle was weak]y correlatede1th predlctedl'.;}'
| '_dissectible fat weight (r -0 09) Samples from f:Lve reglons of the.".
:.musculature showed that muscle tissue in ca.ribou was generally lea‘

v

__<Ta51e 3. 2) SN : i'“tg7 B S }f.]-. T

TS 2 g one 7;> S .»§'~; . .3:'9 R

Femur weight was strongly related to carcass bone weight/ (Fig

3.2 ége and condition had no- effect on this relationship (P <

L 4

‘i;ﬁo&1w"0f'

"'allometric regressions less than 1 (Table 3 3)

e A

A LN . PRI . N I AR

;he five indicator bones f a11 but the ; scapula had
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“

Meana and shandard ermra (a er

’ TABLE 3. 1 Seasonal compo:it:!.on of the sasttocnemius muacle :ln Coutl Ialand '
’ : caribou

-

-

<

"Adults

E ; '(‘z'.) .

Fat
z)

“

»_Cul‘vos‘.

M ."s'..e-. . Fat

A

&.0.

. 'mid’-‘suq:pe); 1682

» - o
late summer 1982

eai:ly winter 1982 -

’ mid-winter 1984

o late fwiﬂf,er 1884

" .spring 1884

8 -

.25.8 0.2

., 25,0 02

24.2 0.4

243 0.3

2166 0.3

23,5 D.4

2.2

22.3 l.)b..’-\"' 1

23.6 0.1 1.8

24,3 0.3 1.8

70,10

0.1

DM Dry Matter -

e _




. IA_BLE 32 Dry: v'lnat.vtqur-.([.)'!'d) and fat cqntent'_,og:six muscle g’uhp_le.s “in’ S S
: v ,‘t"P'A cu_:ibou.f, ‘Means and standard érrprs_‘-."(s.e.')' ‘ C : : '_ R . ’

‘Anatomical . - ‘DM - sve.

.

locatien .. © . .

I'.No:_u’ aAAA.puL_.",, R '2.2“;9 _; 0.0 | - ', ._'2‘,-13‘1 o-‘,Ao,7,-
«"Blgc‘:cp's' t-mo:u . 123_‘.""9., _. oaa o le.'l.s.' .-o.gs

Intorcostul 279 032 S 704 079 : " ) ‘ - ,. i v
"  Nuz pi‘l;w'l‘j;s. :.' . 21.;»2} : ‘o_..oa;'-“: _' . 3.;5'1 .9.1'2"

. Near ‘metatarsus - TS 24,80 0,060 1.87 0.23 -
‘Gastrocnamius
- PR

24,5 032 . 232 o028, . .. s e

&)
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"TABLE;"S.S.’ ‘Pregl,iétive_ Fquation's',for muscle, bone and _fuvt".‘in c'arli'bou on Coata

: Scapdla '

" Humerus

i
Ty

L

P

Index t,iss;ue .

Equation - .- . m

1

. Muscle and bone

Allometric a.e

regression (b)

:¢b)

Gastrocriemius

Femur

Radio-ulna:

Tibia

In(Y) = -2

v ]'.nj(;!) - -4
- In(Y) - -4,
ln(Y)' -4,
- In(Y) --4

In¢Y) = -2,

781 + 1,071 In(X) .- .27 ©.98

878 + 1.137 In(X) 27 0.98"

299+ 0.811 In(X) = 24 . 0.96

208 + 1,050 1n(X) 2 0.97
525-+ 1.169 In(X) -~ 22 © 0.96 -

823 + 1.160 ln(X) - 18  0.98°

.81
86
.83
v‘v -
o

1.18

.028
.024
.033

.037 -

051

L5

By

Dissectible fat.z '

"Equation - n

with total

" kidney fat.

ﬁit-h kiney-‘brimned' Y-

’ deiexvfat._',‘"

{ ~0.178 + 1.058 X

s
3

23

1

+ .g:k..l_n-vxz

-0.246 + 1,151 X, + 26.401 X,

23

0.98

.98

2 -Yis ptedict;d.'ﬁo;tsht of 'dluoc‘u‘lb,l.n £

0

1 - X is predicted weight

15’ weyght of kidney fat 'in kg.

]

» )

)

at {n kg; X, ie DBF in ¢m, and X

of tisave in kg: -'Xr{k'woi&hf- -t }ndicator’:‘ tissue in g.

2-




'._',3332_4 depots

'l‘he subcutaneous and intermuscular depots were by far the 1argest ‘

. in fat animals, while the three internal depots remained small (Fig

3 3a) ' Subcutaneous fat was absent in ,very. 1ean __anlmals -but*

.' increased' q_uickly,' and becam_e _the largest- depot A"as dissectib_le fat’

a
’

app‘roa’ched 4-6 kg '
| . Subcutaneous .and perirenal depots. vere related rectilinearly to
total dissectible fat whlle 'oment‘al. and_‘ ,pelvic depot:s- were
- allometrically related ‘to total fat s,low.ly._‘. deC'reasing" as ""fractions_

) of total fat (Fig-;. 3.3b). Changes in 1ntermuscu1ar fat appeared

3

-~

b-ipha's‘i:c R Caribou losing fat-teuded to conserve it in the omentai
vand pelvic depots Vbut there - were few clear differences between
calves and adults and between caribou 1051ng fat and thosa gaining’
fat or at peak condition | _ .
3 3.4 Fat indig

Dissectible fat was accurately predicted from DBF and kldney fat

(measured as total kidney fat or as trlmmed according to Riney,‘1955)

0.'*':L(Tab1e 3 3) Neither equation was affected by age or conditlon .(

76 o

0» o1). Marrow fat was }a poor overall predictor of fatness becauge ic

"',';_"varied litfle with kidney fat except in very lean animals"'(Fig"

«

- 3.4) . Omental fat also did not contribute significantly to- the".

L equat 1ons




Fig\lﬁii-é.B (é axj"xd> b)}. : Cha’nge% 1n b'f_at,’ de‘poté relé;ivé- 'tov total
- c:l‘i‘_ssecv:tiblle fat in c’ari'bouv..- X i)s total bdis‘s‘eqtvi'.ble ifat ;(kg) . '

Y is fat 1in ind'ivi“dpa.]_.' dépoit“(kg).' Thg_- equé_tfibn. for"-v
subcut::ax‘meoﬁs.. fat_ is baéed oniyﬂ on ..weight:_s‘ of vsuiaéut"anebug _

fat'> 0. L Y
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DISSECTIBLE DEPOT FAT (KG) .

INTERMUSCULAR

SUBCUTANEOUS -

- 061

"OMENTAL PELVIC

PERIRENAL
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Y
e -
4
e
K

‘o Cllv

'v -Mnuro Iomaln gulnlng hl or in

o Calves: gulnlng fat or in peak condl\lon ‘ B o
¥osing tat ' ' '

pnk condition
o Mature fermaies losing’ tat
Y 20714 40629 X
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&
e
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'
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e

generally cohstant relative to total m,scle weight: in cattle through“‘"

Ly

. . : ; . - .
i I3 . ’ S .
BIER " MY 3 ~ ;
. . . . \‘J‘.‘ et
N ¢ B
. . : s
- R " A
- e -
> - s . -

Predictions of dissectible muscle, bone 'and fat from th'is srudy‘ s

R

© Y

. were. compared w1th predlctions of, carc,ass muscle from weight of the

[y .
B . LI
- :l‘._ X . 4 ‘( .

gastrocnemius,.,carcass bone from weight of the. femur (R'i:ngberg g_t; ﬁl <

issectible fat-vfrom DBF xeimers a’hd— Ringberg 1'983) by'v”

.- O

"'-entering 1dent1ca1 index values in the related <%squations alnd
o . N T N ; e

comparing with values from actual dissectiorrs (Table 3. 4) »f"I:he,,s_e 3

comphrisons are discussed below . . '
. R DI PR ;. .-.‘ P ‘ . : .f‘__._ X ‘1 "::.“ - . . - ) . A -
Lo e S * 3.4 Discussion - . oL
3 4 1 Muscle ; P T R I M

A strong relationship 'x‘i'ste'd "b"e'tween the wetght of ‘the

0 o ‘ . . - Yo PR .. ' ?
gastrocnemiusi and carcass muscle weight: for/‘ caribou at any body'.: .

. ¢ . ' .

weight ‘and the relationship was not affected by sex. (Ringberg et al
1981) Similarly, distribution o‘af weight among the musc1e~ remains" s

’

¢

N

‘nutritional r‘a\st\riction and compensatory growth 'early maturing?:-'v-.v:.,

_ S 8 _
muscles *(such as the gastrocnemius) lose‘the 1east weight during

nutritiﬂonal restriction and | recovery of muscle ‘weight duringii; -
'compensatory growth follows the x‘rmal p.attern of growth (Butterfield :
'1966) Although all ;‘muscl‘es ma-inta‘i‘n ‘a strong aIlometric:‘"’
relationship with total muscle’ (,Berg and Butterfield 1976) o
ga;trocnemius was Jparticularly,_ useft:l because it is small readilyv“":”_".:
.1dent:ified and its removail‘ does .not ‘cause major damageisto the‘-:: ‘
Seasonal changes in muscle weight of caribou pn Coats Island can:‘:‘:‘i‘.*-’
SUNG . TN . -

. _'-.,.
o . . AR



Prodidt.ed
. [

g Ringhor; __t‘ _L muscle. ,this
1087 (ks) ; __stqay-(xﬁ):4

. Bone:

‘Predictor” ©  Pradicted bons
_ ‘eanyri. . ; Rinsbers st __L. _
- tweight (&) . . 1981 (kx)

RS
ocalf
T . , -

L e femate . ‘a2l

I g nissebcible fat

e Li s : L
;" Animal. ---."  Predigtors. E / ’Predicteg fat: Cv Predicted % Ac
: gaqnquk .. ut. DBF (cm) &. ,/ Reimers & Ring= : * - fat; this L

: : kidney fat (3 -, berg (19_83)._ (kg) -, vstudy.(kg).. -

P i . R
S e I v N
an. L -.0:8, *39, oo 1.3 . R N .

i © 38, 1 . v !
- [ T e

1'«- .adjustod pwurd dup to'uu of extra maclo by Rinsbarg ot a_i_ (1961) (sae t.axt.) ’ Lo o

N

- Rin;bers _9_ __L '(1"9%1 "{xicludod welghts of mataé‘afp;";'metnt.arsi.‘in éarcq‘ssibpné..' R

.
.
N B . [
. . .
: . : - ’
. N N A » <
. . . .
> * ’ i < . :
o t - ; . w.
» - . - -~ . T




four calves collected in October 1983 had a me»an pretlicted ‘

) N »"‘)

' ""e,xght of 19 4 kg (s e. o 68) while two cahves collected ﬂ"e

months 'later had a mean predicte‘i weight of 11 3 k% (s e. 0 6&)—\ o

(Chapter 4) geimers and Ringberg (1983) found comparably'-large ,.-

N .overw1n'ter changes 1n 1ean body mass of Svalbard reindeer Perhai).’r
- mof:e "’consio'erition; _should be given to | evalua’hion sof* m\.!SCler as "“.a - \

, érotein ,reser)ve in"’ ild ungulates as/{rotein is'v‘.:,‘ ma_ior factor in-ﬁv

.' 8. ‘.se.ason'a].j weibght thange ana:l ,constit\ites‘-:a%m-’ifnl;‘)or'tant"-’te‘sier\?er (Torbit | -

e el 19.,85) IO TR RN API UL NS S L SND

" ‘;",_:'."Garcas‘sf""‘boﬁe;~weight wa,s »accuratelﬂy predictable from femur weight L *l

g v"\for~ caribou-'at all stages of growth ana weight loss '{he strength =of

' -":the allometric equations for the fiv;a bones%easured demonstrates the R
o - ) - ;_'G Y .5
e constancy of these anatomical relationéhips from birth to maturity

‘The consistency of the l;elationships may, however : mask large changes

. . E . _.A.u .

at) ana in denzity of

.bmineral salts with nutritional status (Hyva#inen et al: 1977) '
. | Allome tmc slo\pes. less .than ._ 1\:1'-3 .cih'arac‘:terist‘i'c ‘of

o early maturzng tissoes (JBergb-_aﬁd'-"-Bi;vtterf'_iél.d : ‘1{'976‘)' and thus.: .t“,he_.-t,
L .f.e‘mur humerus,l radi’o-ulné "én‘d lt':'ibia: | er; ’ ea'rly maturing n" the

: ~caribou while the scﬁpula s late maturing | These result;s are .

LS 9
o consistent with results of Richmond et gl (1979) in pigs,b mJones

t..- 1, \(1978) i.n catt;le,‘, ,and reflect priority in functionalx‘

» - o R . s

L deVelopment o _»-._ s , s B : ' \ ' '.: /



Wyl

wi

< Bone weight changes 1itt1e in animals losing or Bain.ing reserves“;“""
(Price 1976 19775 Boné“lengths and\thei'.:‘ ratios have been used 1n~
. . ] :

c.omparis‘ons ' of population nutriti‘bn (Klein and Strandgaard 1972

‘ ‘ I

3

B}

,

.K;Lein 1981) , Wei,«ghtzs ,.of indicator bone‘s may be useﬁul -in-this";‘:‘,-j
| Caribou like Sv’albard reindeer (Reimersjoand Ringberg 1983),“""";\
Q :depositcrelatively little fat internallly‘ and subcutanecfu: fat is B);
. {‘: far the 1argest depot: in fat animals The laﬁte deveiopment of’ the
s :‘s:bcutaneousl depot suggests that insula'tive value A‘of subcutaneousv fat
”._‘15":0:‘ egsential and that fat around major blood ves\sgls and organs
has a higper prior,ity, perhaps to permit ]..}calized 1ncre§ses 1a
- ‘;J'_metabolic l:ate- (Frisch 1984) #’ The'general pa\{:te-rn of

depletion/reple‘t;ion is consis ent with results for waplti —(Eervus‘_'fi_";'

.\_ - EL

_Lagh_ui gangdensig) (Flook 1970),“thar (Hemitragus jem_lahicus)

(Caughley 1970), and caribou (Dauphine 1976) Although the depots

- RN
e

SN T .. ) ) .

R S . . : . s NIRRT

h,, S S .

mobilization.

Th ‘inherently more _ coxhplex nature .of distribution among fat

N e

. depots (compared\with muscle and bone) is indicated by the varlety of

curves fitted to» individual ‘fat depots in Fig 3 Fat allocation

: (

does ‘not: - follow allometric rules in marrow and muscle ,and the

,»,—“‘.- l_

; "f c'onvenient depot designations usedf,n{ay not. reflect actual biological

priorities in fat distr»ibutiony Fat was l@st most rapidly during

’ vatied in rate of maturation ' there was' no discrete ."sequence'“ .of'_.»i_:;

3

e



" K ‘\,' v '_""::a'.
el o S W
T nutritional stiress from those depots which were lelest to matule. as""
- " ‘ .

’
«t .

. found by Buvt:erfield (1966) in cattle Both subcutaneous and-"

-

internal depot have .been, suggested as/disproportionetely susceptible

l o : g
B to undernutrit on €Murray .al, ld’lS Little and Sandland 1975)

- weight and DBF’ both of which haye' rectilinear or near- rectilt\ear
The e&uation using Riney trimmed""

g .nce this 0method o'f designéting’lv -
while identification of total perirenalz L

3

- Huot and Goudreanlt_:f‘”,-:.‘.

. ‘ " T . - ] . ' x
noted 1ts posmble"%‘”é 1n fatter animals E R I - = £ o
A et SR VAR SR B SR o : &
. 'y contr~ast marrow fat in the caribou as 1n white tailed deer
!e \

'_ debees te (Qonnochaetei

M, . (‘r‘

taurigus) (Sinclair Jand Duncan 1972) 'ls pleted 1ate ani{ replenished E fé_
It is a useful measurement in lean animals :', Similerly, N
~.fat’ i‘n ' <gastrocnemius was useful predlctor of =

le f t: onl 1n ver vTean animals Huot: an '. Gdudreault_‘:"»',
g Y- y - ; L

.'(1984) reached a similar conclusion while Ringberg gt .. 98 \;-f
1 found lchemic‘al fat in the gastrocnemiu’s stl’ongly cdﬁ\lat'
# % T | L
) . N ’ -/"
\ - l -» LS




. : both kidnefs in adult female caribou

«’(Riney 1955 Ande‘rson _g al 1972 Monson

""'.‘1981) T‘his index is & val‘id measure o~
\ N

strongly p*roportional to dissectible fat

weight ‘in caribou fluctuates . seasonally
2

s.e -e 9) m Juiy 1983 “to 166 ¥3 (n-8

body weight changed from 87 5 kg (s e. -3

(Chapter 4) The use of kidney fat weight as a measure éf fatness.‘-_f

v .‘.

weight eccurately (Dauphine 1975) On'Co'

SR

e .

nd may

not reflect body i'

3

1?74 Fipger a1’ |

body fatness ,if kidney»

.'eight in carlbou r"’kldney -

_ts Island mean weight of':“ 5
*variedf frOm 332 g (n-5
e-'.-9 “ i%May 1984 whne.".'.

5) to 767 kg (s .. -3 2),.'-"',

(Dauphine 1976), is preferable to the use bf KFI in caribou because

kidney weight is d poor correlate of body

e - T

be used with caution in any species for which these relationships are'

‘ r(nown -as suggested by Van Vure.n and Cobl

S e

-

" i.‘,'-r‘csr;alj.*'&.;ﬁs-cté weighfs‘ pr’edicted

= gasttocnemius using equations of Ringberg..”,,‘t_g_ty

study compare favourably Ringberg et ia_

."j'i:th'é;_?' flexor dig.i'torum ' superfiqialis "

b
. B ".» "o\ .
o

l'wei ght

fi.-;,m : tbe _ welght of the
(1981) and this co

3

PR

.th -the

4ntz (1985)

This 1ndex should

(1981) incl.uded weight of

-~
gastrocnemiusﬂ

"



N

S ! . . . . - ..

‘(Ringberg,-. per's »comm ), which represents an. increment of 33 9% ‘over v.ﬁ -

the weight of the gastrocnemius (n—33 . §.e. -0 45 A_damc'z‘ewski‘_;,

..

"_.unpublished data) T »._-"‘.

-"..and Butterfield (1976) in c ttle - This slow decline may not have'

e -

B L The gastrocnemiuS\}}declines slightly as. 5 prxo)portion of total-»“»'

,‘:’.‘muscle weight. with lmaturity (allometric slope < 1) as shown by Berg:‘

v ol

showno !?n the data range of Ringberg et ak. (1981a) becauSe their. R

[

[

study was limited to growing reindeer

Carcass bone weights predicted from equations of Ringberg et gi N

4

v

(1981) and this study are soxixewhat less comparable perhaps because~.

o L

g their "carcass weight” included the,skull metatarsi 'jta_rsi,'

metacarpi and carpj, (not included in this study) v Inclusion of
. Y

skull and mandibl "'.weights would likely have decreased differences in .

’:j»'a

Reimers ,and

""”s‘how the' NVEL

predi,cted carcas bone weight

Predictior{s of dissec&ible fat .weight from the equation'..of _"_

v K3

-Iab“ility inherent in prediction of fatness Dissectible.'

fat measured" hy Reimers and Ringberg (1983) included some fat: not
e ‘

mea,sured 1n ‘this study, but <1nternal depots in caribou and reindeer

| . a v’r{

.

: are_small.

1

'."‘These comparis"ons suggest that p_roportions ' between Weight-_s-e'f*-

:“‘indiv'iduall” bones, musCl_es;_ fat: depot:& and their respective -totai-]”‘

: . . v . 4 4 . d
- .wei‘.g‘ht's are relativ'e?y constant a;ng subspecies of g giﬁ ; given

L that most. differences in predicted values were due to methodology

‘,

N
g Similarly, ‘breeds of cattle varying widely in size and apparent body-

‘.: "
S -

Ve



‘ ~ I ~ . .
. - . L >, . . C
. X LI IR ; co
- L .2

conforma,g:i.on rarely sho‘ significant differences .in distribution of

weight among bgmes mu}scles;,v: and fat depots (Berg and Butterfield

S R I
C. 3 4 6 anclusion &

) _V Dissectible fat muscle .and bone were readily predicted from‘rf"l
simple indices of each tiSSue in caribou . A110metr1c relationshlps

within tissues appeared to hold for different/\subspec1es of Rangifer .

'_TThe_‘ o

ﬁnd ‘were. largely unaffected by age, \se:‘_x,, and conditlon”’v

o

variabiliéy of predicted values ‘ﬁompared with actual ;_values,

particularly for disse;—tible fat suggests that predlctions from :

>

2 : S
= . \.,

: these indices can best be used in comparlngo groups of ani,_mals and\-a.n' ,

P

. comparing individuals differing sub.stanti.ally,'ln -'condltion and_'

- .

-

U
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Chapter 4, Seasonal changes in body composition of mature female

| o , N
S , caribou and” calves 1

Overw1nter losses of body reserves strongly influence morsglityff"

331and reproduction in insular populations of: reindeer (R L _ggggd §)rv‘
: (Klein 1968; Leader-Williams and Ricketts - 1982;, Reimers et _i“'

'1982). Calves of Svalbard reindeer (R L. platxrhynchus) typically

deplete reserves by late winter and their survival during severe

'5w1n§ers,1s poor (Reimers g& l. 1982' Reimers 1984) Adult female

"Peary caribou (R. Lz'pearx ) and Svalbard-reindeer survive winter .

begter. but poor nutrition during late winter may adversely,influence

v »>

bfetal growth survival vand adulg size (Thomas’l982; Skogland 1983;
198491" Durigg ekceptionally severe winters extremehldss of body'

reserves isihssociated w1th heavy mditality of reindeer and’ caribou'

'in all age classes (Klein 1968 Thomas et al. 1976)‘

Full retovery of body reserves during the short arctic. summer is

essential for w1nter survival and reproductionw' ‘Summer reeovery is
: 4 v « . ‘a I
- S _ .

1. A version’of this chapter has been accepted for publicationf

*- ADAMCZEWSKI, J. Z., C. .C. GATES, R. J. HUDSON, “and M. A. PRICE.

Y
[N

1956; ~ Seasondl ’éhanges in ,bodyl composition of mature female i

_caribou .and calves (Rangifer tarandus groenlandicus) on an arctic

“

.;island with limited winter‘resources. Can. J. Zool. (in press)

94



o rapid in Svalba\rd reindeer despite severe depletion of’ reserves and a-
short growing season ('Reimers et al 1982'- vReimers 1984), :

7

disturbance by i_se_qts—ean'severely limit summer fattem_ng in

T

barren ground caribou (Kelsalll 1968)«] ‘An’ upper limit to fatness may"'.,".

be determlned by a seasonally varying set point (Ryg 1983) bu.t few.‘;"'v '

o}
wild reindeer and caribou approach such fatnes‘s e T
Protein also decreases substantially in nutritionally stressed'

’ mule deer (Odocoileus h mLonus) (Torbit et al )198-5) as- does lean‘

-tissue in wintering Svalbard reindeer (Reimerswet al 1982)
However 1ittle is known of seasonal dynamics of muscle mass. and of
: their imp_o/rtance in wild ruminants ' Muscle catabolism' may occur in 1

reindeer eating lichen diets even under conditions of positive energy'

- . ,\ .
balance (Nieminen 1980) Large changes in rumen flll and size of ‘
—— . L + -~
internal organs characterize seasonal "cycles in red deer (Cervus.

. . ~ (
'_ela us) (Mitchell et al 1976) Such chgnges may have a large ,

'3 o8

effect on total body weight in sheep (0v15 ariel) and ca

tauzus and E os indicus) (0 Donovan 1984) and prov1de i direotg
evidence of nutritional quality ) : oo
- Barren- grouhd caribou ( angifer tarandus groenlgndicus) on CO‘ats

Islﬁd Northwest Territories are isolated and free of predation

‘>

They fatten far more by '1ate summer than most: mainland caribou
. - (\ . \’\_x :

(Parker 1925) bu_t extensive winter malnutrition and poor. ‘productivity
o u h ] _ . .




oy,

- have occurred frequently (Gates §_t gl 1986) °Calf production has"-l h

o SR R
nearly ceased following severe winters on Coats Island (Gates et _a_]_ ' /|
ST . RN 3 R
’ ';1986) In the abs nce of" predatio. , population dynbmiés in this.: )

'..fpopulat--ion- arew 5 early dependent on t‘,g depletion of body o;'\‘eserves-'--zf.'f""'

'f»"and prbpertl‘es nutrirt‘on during winter and on. the abiliy.y of

' .caribou to recover these reserves during summer ' ) T
. : : - x N

", . This study was undertaken to analyse changes 1n body composition L
~of mature female caribou and calves on ‘Coats Island during two
\l L o, \. .

N . N 3 \,

successive summens and winters from 1982 to 1984«. .' Dynamic\s of fat ’

'and musele werffg compared between females and calves and related to

-

1‘ . Lt

, fetal and calf: growth‘and calf survival B f ' . B s
. [} . . 4,‘ . A
B T e VNN : -
° S . e S . . . e
i L 4—2 Materials and Methods - -
W \ o ' o ; 's ~
- . 3 .“\ . ») _. 4. . S X ' ; ’ - - . . = . '. . 3 : ‘ . . ‘n q ‘L

4. 2 l ‘Stud area .and o ula"tion ‘ S " . ,
\\ . ’ . : ) »

Coats \Island ‘is a flat sparsely vegetated island of ca,, 5600‘; ‘

".-I;mz ln north&n Hudson Bay,,(Gillett 197‘6) :-I There 1s an elevated:.'

a_rea-eﬁranlte and gneiss at the northeastern end,- but much of the

- interior 1s composed mainly of shattered. limestone and resembles flat' o

*
N\ .

-‘polar deserts (Svoboda 1977) on high arctic islands ~Coastal areas,_

3

. are prlmarlly lowlying wetlands with*myriad small. lakes and ponj
| nd

_llnterspersed in some areas with a network.of old strand lines_
raised b:zaches Summer% tend .to be short,’and cool due to. the.marine.

'Venvvi'ronmeﬁ;t which brin,gs ‘frequent fog, rain wind, .and‘ 24 -hour”’ ‘mean

.‘temperatures rarely exceedingf\S 7°C 1n sun:mer ' Persiste_gt _snow'( ' :

P

.
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T

\{:"Isla d. A‘nimals we.re, collec‘ted within a ‘15-20 km radius. f this‘

: dis tinct subpopu.lations

cover begins i’n October/November and the peak 9

[T

.in early or mid June. ! ' I' ! \

’

Caribou are generally found on the island"s peri hery, wq.,th n’o

Southampton Island to the north is \the

?
B V%)

nearest and likeliest historic source of the population (Gates et al

1986) Wolves have never colonized the 1sland and despite

significant hunting by Inuit from Coral Harbour on Southampton rsland

in'r\ecent years winter mortality has been the major force

.
-\

o population dynamihs (Gates et al ; 1986) A large die off in 1974 75

e

eliminated two thirds.—of the population ( op.- cic) and some winter

‘g

' va_rying_de_g‘ree_s .every yean;f. (op. cit.y. _/‘J. ‘.; . : '

Y

~ .

T T

‘ .Snowr; Nt ".i'isualljy._ is

BN .4 - ' . - '
©4,2,2 Coll-ec;ions- N DI Rt '*‘\. * e e
Twelve seasonal collections “of mature female cz{ribou (4-9 per
e [ I ¢ A} o \’- S

"collection) and their calves were conducted from May 1982 to June

—\

:In the second seasonal cycle the late summer °
. . L N

1984 (Tahle 4 l)

col].ection \was omitted and the early wgnter collection was made, ‘1n:

. N . ‘.

N "October A final collection was made in June 1984 TR

'a

The study area centered on . 8 permanent \camp built near’ Cary s

. [
»

Swan Ne Nest (62°'5' N, 83° 11’ W) at " the. southern_end of Coats

’

typically over a 10 day period Tissue samples we{e frozen: in

- a propane powered freezer Animals were aged using annuli in the

<

©, i"‘ .

cementum of incisors (Miller 1974) : ) .

! -
'\ e < «

S

¢

-

4

9.

= mortality occurred in R1979 80 1'9.81-'-82;3 1983—;84‘, “and .may.;:oc’c’ur @ .'

i

.

W

’
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TABLE 4.‘.1. . Numb_o‘rs. of mature 'fomal.es, calves , ..&ld yénrlings

.

S )

" collacted during 19821984 on'Cda€¥ Taland, N.W.T. .

Te i+ s . . . .-

Collection period - Season

) K - females’

gv . ',f.

" Mature .Calviq'. anr;iﬁssl

R
‘°f mid-June 1982 - "~ " ‘spring _ & o ..‘_I.

] . .

- ofabesuny -0 0 - mid-swmer 5 2
‘ f‘-é"a_:;)\\iaust 1982 ¢ vt T ' S

T S " . oA . .. - ) »-

late, August 1982 late summer

~, E T
' ’ v ’ ".” el . : .

i early November ..1982"_5. N éarlly y;inter 5 o '3
5-"},4 |‘ . Y 3 ' . B D)
et ’ .- o
late;.MfSrch = N ‘mid-winter = . 8 -3 -
early April 1983 - oy ’

‘mid-May 1983 late winter 8 R

mid-June,1983  ° " spring 4 3
. :

‘mid-October 1983
. §

late Maxch - ° -

“., early April'flﬁad '
. . r . e “ ; "
mid-May 1984 ‘*

N

N .
mid-June 1984 -
’ . " B A

a

lata July - s 4
-~ - early August 1883 -
. . .

- R .
. .

Totals = . - ot 79 36

o
i
—/\

r.

.
-
. -
‘ ) .’
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R
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. Lo A = ‘93‘»”99‘
s Measurements to the nearest 0 5 cm included total body length and -
_' .body length to base of tail (Langvatn ‘1977), head "length (Krog et _l
._;';‘1976), mandible 1engtl‘w chest girth (fangvatn 1977), shoulder height‘b
.é‘ -}to base of dew claw (Dauphine 1976) and to hoqftip. (Kro __t; _l
'. L 1976), foreleg and hindleg length and femur length (Langva?:h £977)
el The entire "ahimal 'was weighed (except blood 1oss from shooting),";”:

- B . ‘»

skinned and eviscerat*edv. ) Carcass welght (dressed ‘carcass’ remaining',?_;" '

L

Come =

_-.after remo'val . of' vhead skin lower .legs severed at distalj .ends- of.. R

SRR o R N |
: met“acarpi;: and -.metatarsi' Vo viscera ‘ including kidneys with fat: and

grav,id uterus in pregnant females) was reqorded Other Tme,as_urem_ents

L
. .

R . recorded were weigh't of the . skin ' antl-e_rs, ""reticulo-,rumen ...w'i'th"a'nd’_'r

-

without contents remaining full gastrointestinal‘ tract fromf-oma's'um ’

q B R | . M

'to ‘anus, ‘liver kidneys and heart (wi}:hcut perlcardiu.m stripped of_ ‘-

blood with the ma_‘]or vessels severed at the tops of the . auricles)

LI

In pregnant females the gravid uterus 'fetus _and stripped uterus

AN collections o . 5

were weighed presence of lactation Was noted during summer and\fall

) _‘ Anatomicalj dissections .were carried out on 27 carribou carcass
. ¢ . A .

. sides to calibrate predictor indices of dissectlble tissues (Chapter
I. . c / - av . ..

3. . -Regression -equations from’ these ; di‘_sSe,ct‘i‘ons (all wi_th‘ >r2 -of

. ~
AN ’




i o . . ) “

fat from welght of the femur weight of the gastrocpemius muscle, and

w o » ™
‘O 'depth of back fat (DBF) and weight. Riney trimmed kidney fat
i respectively (indices measured on every animal) Dissectible fat

‘ ‘1ncluded fat of the\ carcass-and the 1nternal omental and pefirenal

depots a Percentage of fat im the f/emoral marrow (Adamczewski et a __L
. a . \ N l A -

1987) was also determined Marrow fat depth of back fat (DBF), and

'welg* of k1dney fat have been reported in addition‘ to_ dissectible

. . .
R o .. ; Sl
. . R ) .

fat weight

T R BERRTD” AR
o . I A P
L TN . . . . . P MR '
. i T e N R Vo B N '

4, 2 6 Statistical methods . _t

0 98) were used to predlct .weights of dissectfble bone., muscle a’nd',..

Anal}’s1§ of variance (rA,NOVAj'} wa,s_ used t0'establish' .the

s‘ignificance of seasonal changes in- mean weights, followed by

multiple range comparisons (SNK) (Steél and Tprrie~ 1980) of seasonal

L means in adult females an;lJ calves Least squares regression and:-
! fpcorrelation ( cit. ) ‘were' used. to establish relationships between
\;E':]‘. . '-'.1 -3

"

A

-

maternal condltion and fetal we ght ‘ comparison between lactaﬂ’hg__\\

" -. .y \

and non 1actat:ing females was made for \summer and fall dat:a,_using ah’-

- PRI L R . A ‘

5

K o KL

October/November) and,.year followed by a least- squares YANOVA‘

24

s:l.gnifiéance ef 1actation and month ;Stati\stical analyses were’ made
‘v. 3 \ N . - s N ; . . . . »
with SPSSx (SPSS Inc. 1983) e Loy e o
v 9‘ } b ‘ s E B ' TN
;,,:‘} Y 9 . - N e
- Ty ©o ] Y
i ’ : N v
0 o
A . . «

(U S D A "1960 use.d d°ue to unbalanced data) to _test for-,the'

._ANOVA‘, to. test fog"}th_e effect of month (July, Augu‘st 'v'a'n'd»'-'-“
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L shown in Table 4, 1 b. Results for 2-v and 3 y\ear old females weret

insufficient for analysis ' Data for calves were few l}s{variabilityb

4 e e : - .\_.

(standard errors of means) ‘was consistently 1ow \\ Fema}es four years‘

;old and older were referred to as mature or adults ‘~ ‘
E DT S R \ ) e

R R

e 3 1 Linaer_'msas_urem

Growth was rapid in calves from birth unt_’il October November but ’

. Numbers of mature females ,‘ 'cal'ves, and ye\\arlings collected are"

then slowed to'near zero unt11 Spring (Fig 4.1)f_ Rapid growthv-

resumed in : the second summer Growth achieved by the two calf»_'

cohorts during their 7_ ! e‘rs was compared by pooling data for - .

‘: both winter periods 3 height from hooftip was significantly".v'.

N
greater (P < 0 Ol) in ’\ orn calves than in 1982-born calves (82.6 -

" cm v’s 79 4 cm),f and metatarsal 1ength‘ was also significantly greater
. A

(31 3 cm vs‘ 29.9- cm P < 0 025) Males whi.ch would be expected to'v

be larger made up 4 of the 7 calves in 1982, and 2 of the 6 in 1983,

-

—

.‘ Linear measurements for females 4 years old and older (Fig 4.1)

were grouped since they changetf little'after- that age\ Linear o

&geasurements compared by year of birth showed no 51gn1ficant trends

P o
TR R

PR ] v ‘ -

4322 Body andscarcass- weiiht . B I
. . 5 { ' L e . R
E Carcass weight of mature females decreased‘markedly ‘over w1nter

'and increased rapidly during summer but t%fal body we‘ight showed

v L
- o -
. L' . ’ b . . .
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Lo Flg&lt]: Growtl in carlbou calves from Ciats, sland up to 17 months
O, QH:,,, SR

‘of age and linear size of mature females Means and

-

standard errors Sl fi. ~- T : 7.
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~_‘lgss \fluctuation (Fig 4 2) Carcass weight was weakly related to |

,v, -

.,...,'_.;.:_total body welght (r —0 66), correcting total body weight for,_ o
o .
-‘welght oﬁ the ‘eonceptus 1mproved the r2 to . 0 ~81 Similar peak

b,'t:otal and car,cass weights were reachéd in fall/early winter \Qf 1982'

and 1983 Overwinter loss of carcass weight was 38% frbm October'

o . ) \ \

".'1983 to June 1984, Part.uritlon occurred between' the May ana June

a

' collections .

Growth of calves was a- rap'

390 g/day from cail.ving in mid June

to 1ate July (Fig 4 3) assumlng a birth weight of 5 kg (Reimers

L] . "~

1983). _ Growth rate slowed to 270 g/day over the August October
: 3
period. . Total’ body weight in calves showed 1ittle of the severe
' : . w : \.\
overw1nter losses in carcass weight (Fig 4. 3) ' "1‘\\
. R ' N ~
/ I . . .- . . v c\ ‘ \4,_‘ .

.4..3.3 Dig‘ estive tract | S .

s X Y . . co. ~—

Changes in weight of retlculo rumen contents were .a major factor .

-

* in tl’te relative composition of total body . weight‘ The’ weight of
v'_rumen contents ln mature females was highest in winter (Fig 4 2),

-with a. maxxmum in March/April 19%&* %nd a. minimum in October 1983

=3:

'.These two extremes were signifiCantly different (P <0, 05) from the

PR .
L

weights at all other seasons ‘ Weight of the reticulo-rumen contents

increased even more markedly over w1'rrter in calves (Fig 4.3). 5 »
' *Empty reticulo -rumen weight was 51gnificant1y higher in July 1983

: than at any other season (P <. 0:05 coinciding with peak summer
pl-ant growth The we[ght of the rén(i:;g diges;ive tract ((omasum to

"'anus) also peaked in ~)uly 1983 (Fig 4 2) fEmpt:y »reticulo-rumen
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. Fig. %72. Seasonal changes in.boif ah&i¢thoﬁént heigh;s in mature
0 of Coats Islandf<Means‘éﬁd standard errors.
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4,3, Seééonal chahges in body and'component welghts of calf

N . K L .

cariboueof Coats Island from birth to 17 months of age

fData were comblned from the cohorts of 1982 19&5 and 1984

since, there were no. 51gn1f1cant dlfferences Means and

e

stahdard errors.
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- weig.ht.' increased marginally oyer winter im calves.ﬁ :

C 4.3, 4."Interna1 organs

l‘ L

I

Weights of the heart liver 'and kidneys changed w1de1y w1th-

h

: season in mature females and calves The llver and kidneys reached o

maximal weight in mature females at peak summer plant growth in J\uly

-~

3 .1983 when tfhey were more than double the weight of the ‘same O}z/ans

i _in May 1984 (Fig b 2) Weights of these organs were poorly related .

a

-

approached those in adult females (Fig. 4. 3)

’__v 4 3 5 Dissectible fat

,'to carcass weight the 1iver represented 4 2% of carcass weight in

July 1983 and 2 2% of carcass weight in October 1983 The heart by\:_.f

contrast,‘ remained close to 2 0% of carcass weight through the yeax

.

Changes in 1iver heart and kidney weights in calves show’ed the

. Wsame pattern as, in adults (Fig 4, 3)@ although the sharp July peak in

liver and kidney weight was obscured by rapid growﬂx of ca&ves

~Organ weight changes in caribou in their second season of growth

., -~ N

. Weight of the hide fluctuated in- c-oncert w1th carcass weight

"I‘

(Figs " 2 @ 3)

Fattening of mature females was rapid but dissimilar between the/

summers of 1982 and 1983 : Females beganﬁ summer 1982 in poorer

condition than in . 1983 (Figs 4.'4,;.4.5).:"': They gained fat most

rapidly during the early part of summer 1982 while most of the

fattening in 1983 came late in’)e season after a’ slow start



o - ‘ “'-,‘ . PR o
L - \ ‘,'_ ’ \ Ty . v
o A , \
* i R . : o . -" e A
Flg 4@% Seasonal changes in dissectible fat and carcass musclekip
'\:‘, : adult female carlbou Fat and muscle welghts were , e e

~\*standardlzed to a mean: carcass bone welght of 5 0 kg, to Q

.standardize frame size of anlmals compared Muscle
\- Q o * ~

o (left axls) and fat (rlght axis) weig&ts have been arranged

L.

. so that minima of both are level Means and standald errors,

PURE o o
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B 1ose over the final weeks of winter

IR 6?. 0.81 kg, P =0, 06)

' s LT
o _‘{',adul-ts (Fig 4 6), by March May, they had - virtually no marrow fat_:»:‘f._

- ' S T e T
PR . B ] o
RN / Lo - o
oy : Wi
R g . ST D
S L ¢ L

° G l’"" 1\‘ e
Simila§ peak fatness occurred at the beginning of winter during both

Bve.

years ‘, S E ;-" °Y L .'.";‘n"» S

L

5 : ”/ IEAETN S N

. £,

"w1nters in magnitude and timing : Fa; was 'lost from November 1982 to.

\

) March/Aprll 1983 with ‘a rapid decrease in fatness during the final

.xless dissectible fat than in June -&';983 (P < 0 05)

IR . : - Y

Overall losses were more severe

'weeks of winter (Fig 4 4) ' Females were significantly leaner (P <:‘v

' Calves were lean durlng their first summers in both years .»and""

e

B dep051ted proportionately far less fat'\n fall than adults (Figs
4.5, 4. 6) Calves bdfn in 1983 were significantly fatter at the end '

" of the growing season than calves born in 1982 (3 4 kg vs 1. 6 kg, P <"'

' 0 05) Females %re fatter than males 1n goth years - at the same

1'~- .
".

Over w1nter calves lost fat earlier: and more completely' than'

) 'during the second summer approached that in adults (Figs 4 S 4. 6)

- 4.3.6 Musele ..+

el

-~
[ .‘

¢ " ° . .

Females gained muscle rapidly during the summer of 1982, reaching

v-left (Fig- 4.5)'.. For calves that survived winter fat deposition‘

a platea’u' in.latesumrher (Fi..g. 4.4).  As -.with‘ fat, pe»ak weights of ‘

Je o o ..- "»' . R "

~ 'Mo‘bili':zation- of "fa'c'",i'n- métﬁre 'females \iiffe‘"red - between "ch’k ‘tw‘o': .

.

02 05) 1n March/April 1984 than a: year earlier and had little fat to-:

‘ 'durlng 1983 84 w1th most females An June 1984 having significantly;.y'“"-

:carcass bone weight but }he difference was not significant (1 32 kg
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“Seasonal changes in dissectible fat and carcass.muscle.

in calves born 1982 and-1983 on Coats Island. Means and- .
R P S S VR R
' standard errors. . .
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S .‘1983 84, (Fig 4. 4) Muscle losses appeared most: rapld at Wi“‘er -

‘_:end An: both years

ST

Y

.Ca_lves 8 gained muscle rapidly throughout their first grow1ng_'5‘

\.

Both absolute .and 'relative gains and lbsses ov

. _‘ S ‘,: "w-\ _.‘:'\ _‘» ..
larger in calves than in adults Lo TR -

Muscle and dissectible fat weights generally declined aud":"

‘ '. IR /-\-

e

apparently continued when muscle weight Hhad a;eached a plateau (Flg

-~ \.

\ 4 4) During winter rates of fat loss and muscle loss also were not

with ‘the largest increases occurring early Bone weight was statlca
. i . »
S during winter but indreesed again early in the second summer ST ;/ R

Ce3gBene . o T

.

. 117 .

; vscle were comparable between years despite a- lower stgting pc}ie&t
'zi'lin 1982 and a. slow initial gain of muScle in 1983 Maximal 1osses of‘..v'_é 3:,_

‘f":,.‘imuscle weight were 24 5% during Winter 1982 83 and 32 8% dur:.ng"

‘.'_?.,'_l')'se'as‘on even after adult muscle weight had stabilized (Fig 4 6)

3

mus,_cle ,..wer-.e “much

,,increased concurrently in mature females but their relat‘iVe rates

were not nécessarily similar ’ During late summer 1982 fat gainsbb

) identical muscle catabolism in late winter 1984 appeared to 1ncrease‘.‘ .

. as fat exhaustion aPP‘(OachE'\ (Fig‘ %, 4) 'I'he Pattern in calves was e

generally similar but muscle we‘ight changed considerably more ‘than .

fat over winter (F"g 4. 6) . _‘_'t -

»
Dot

ooy . . w . - .

- A -

Carcass bone weight varied little about a mean of 5 0. kg in.

Aﬁ

mature females with no clear seasonal variation 7(Fig 4 2) Bone

~
growth was substantial in calves during the ffirst summer (l-‘lg 4 3), _

- o
- : . v



1‘ condition

.([ All 16 ‘mature. females shot in March April and'May‘l983_wéreifﬂ
pregnant as were 14 of 16 females a year later

The\products of conception grew rapidly from March/April to May\;:_

during both years (Table 4 2) : Fetal weight was comparable between‘k@:
S R Y E
the two ’March/April collections »but was significantly 1ower (P ~<;'

B T~

o 05) :1n May 1984 cﬂEn o

1983 ‘even though .the May 1984

- icollection was | d%nducted a ‘week: later ‘ T ‘_ .{ ; .'_f ”‘”f _i
Maternal body condition was significantly related to fetal weight,:7

.in ﬁhz but.not in March/April There was a significant (P < 0. 05)1'

a positive correlation between%ﬂissectible fat weight of the mother and"
. A 2 v
ﬁé; - fetal weight in May’ 1985“ (r -0 50) A significant positive

|
Aoorrelation (P < 0 025) hEEWeen independent varfables marrow fat and

t. of dissectible muscle and. dependent variable fetal weight Jas

. BN
-,

found the May 1984 collection (r 0. 53) -

.9‘ Birth weight of calves could rarely be measured In June’ 1982
’ 4, ¢ . | Sl

te weighed\s 0 kSaand a second found dead weighed“'*

one healthy
only 2.7 kg ak calving was estimated\at between June 16 and 18 in'.
_ N
7 1982(,_ All calv s shot in late June 198§\were at least 1- 2 weeks

-old u?h June 19 4, calving peakeghhbout June 1%5‘ One female shoC on

\
e .

20 Jung contain d a 5 .78 kg fetus while'two'neonatqualves weighed

“;ﬁf\4'32 kg and 6. 16 giving\ an apprgximate birth weight for 1984 of

5.4‘kg (s.e 0. 56) i

:Ddring July, Adgust:\and.November 1982, 7 of 17 mature females -

' : : . v
o ] .




1

TABLB 4, 2 Hoi;hts (kg) of f.ho tot.uv and uterua in prsgnant famules -

S ]

on Coats Isluncl 1983 and 1934 !
‘ .
. ¢ mmmeeea- 1883 T~ -mu-- Py 1984
lat.o March -Mny '_ ' lata March
vnrly Apz:il . eu‘ly April -
Ty : .
. ) n§8~_ n-B ‘&% ne-ﬁ_ . nm=8
" T TR -
Gravid Uterus . 403 9.0 4.8 8.0
. 0.4 .06 0.2 0.5
‘Stripped Uterus 0,83 . 11450 " 0.92 1.51
.8.8. 0.08 0.09 0.04 0.06
" Fetus L =1.41 5.10 S 1.56 4.17
s.e. 0.26 "  0.35 . . 0.06 0.32
\ ” . LA . . :‘ 1
oy )
. N Fl
a, '}
:
‘ 0 -~ : cx
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A
.,‘..

were lactating,-. all 12 females shot in July and October 1983 were'

i lactating | Lactating females had significautly Less dissectible fat -

.kg vs. 10.3 kg, P < 0 025) than ‘non- lactating females c-ver this

'period but nearly the same muscle weight (30, 9 kg Vs, 31 2, kg)

Data for 1982 and 1983 were . pooled since there were _no: significant

R

’ differences between years S C

L4 Di'scussiqn .

'Total body wei‘ght was a’ weak ';)redictor of body condition

particularly in callves« ' This was largely due ‘to variability ’in rumen

fill- a phenomenon commonly observed in other ru.minants (O.D_o'nov.anf' o

'1984) ‘ Carcass Weight by - contrast'v.fi'_i_c«],early reflect_ed “ seasonal .

.
Rd -

trends in reserves of fat and muscle

Winter increases in rumen fill appeared to be a compeqsatory

response‘ t :"n increasingly fibrOus diet Snow conditions forced_

‘ carlbou to use foods high in -acid- detergent fiber and lignin (Chapter’-

- .,—'/

2) Slmilarly large compensatory rumen fill has been found in red,

L deer (Milne 1980),, chamo_is (Rugicagra ;ugicaggg) (fHofmann : 19‘82),,'-: .

A

»cattle _(B8s -indicus) (Mould e_t _a‘_Lt 19'82),'. and sheep (Qvig arieg)
. (Weyreter and Engelhardt 1984). The high rumen f£ill maiﬁtained in

winter suggests that absolute ‘quantity of forage available was not"‘

limiting‘ for these caribou. B , ‘ﬁ

o e

The high weight of the emp.ty' '-rwlien in July 1983 may have _bvee_n due

-



.'jl

,"‘ ,‘.... ‘ - \ v : '121. a

: L

t:o increased papillation of the ruminal mucosa vin response"to:"-highi o
AN .
i rates of volatile fatty acid production Forage quality was highest

» ‘.
during late: 3u1y/ear1y August (Chapter 2), : and studies summarized by )

Hofmann (1&) haVe shown 1arge seasonal changes 1n rum1na1 papillary

development of the chamois, roe deer ( agreolus capreolus), red deer '

-

Y.

: and other ruminants P T . .. A \ ,' o

) ""T'\ .
.~ v = .. e . ; ‘o

Changes in liver, kidney, ",and 'he‘ar.t weigh-ts reflec'i:e’d their

physiological funct;ions Liver and kidney 'Weights were greatest in.

>

'» July when forage quality was highest (Adamczewsk t' 1v 1986b) and\

. R4 %

energy expenditures and *’intermediary metabolic processes presumably;

“ KJ

“ were "at high levels Functional hypertrophy of " the liver in response o

- # ,_3

' to diet quality has been suggestéd 1n cattle (Bos taurus) (Leche_ i

v
1973) and red deer (Mitchel t_ 1. 1976), while large seasonal

. . .

variation in kidney welght has been %ound 1n red deer and caribou_

=% . l'\ﬂ- '

(Mitchell et _1 19767 and Dauphine 1975 respectively) ’ Liver

weigh‘t as 'a vfraction of carcass weig’ht could serve . ‘as -‘an index of

éiv

. recent nutrition as suggested by bﬁ?tchell et al (1976), in contra’s_t

y

2

s

- to fat and muscle which are cumulativiaI measures of nutrition, " The

heart serves a11 body tissues and;, therefore maintains a'strongfl
L : ‘

. Proportionality to- empty body th Carcass Welght -\ . -
\ ) ’ . :._YJ“J o | . B .b..,. .« - t ! . |
. The amplitude of the c}'cle of” fatness was con51derably larger in

this population than that observed in mainland barren ground\ cariboull'

"

(Dauphine 1976) andf approached the extr“eme cycle in Svalbard reindeer: !

,, . S ',7,'-
Lo - s . E

ot

-




- v o , e \ ’
Y o .
(Reimers et al. 1982 Reimers and Ringberg 1983) R A

‘.

: _ 'condition

e

e o

Winter fat losses reflected changes in diet forced by gaid packed:: -

snow cover vwhich restticted caribou to foods of very pobr qualityg
(Chapter 2) During winter 1982 83 fat losses were initially slow.

due to a relatively mild early winter period of little snow “but ‘a

¢

:'5-,gestation to force an increased use of fat during the last weeks of

5

winter. Heavy snowfalls early in the second winter ~(op. __i_t. )

v

reduced available diet quality and%produced a more. rapid° loss of_

Lt . ’ ! .

f"late winter increase in snow depth (op. 1 ) coincided with late.

Recovery af fat during both sun‘rs was - complete despite seve'ce-’_

depletion . Gaod- quality summer forage and few impediments to feeding L
Coats Island fed on high quality foods ,mostly willow (§alix spp.)

feedlng was. disturbance by mosquitoes (Aedes spp ) and warble flies

s

'v"::,'vl."A;."?'(Oedomagena tarandi) o Whié\lactation apparently, slowed fattening

'.’previous fall o ' " ' .' B i

summer and reached a similar fatness by October 1983 as during the

Lo

Disturbance by insects may also have contributed to slow initial

‘ during summer and moved" little (Chapter 2) The only restriction to’

)

h "during early summer 1983 females were able “to compensate in 1ate-_

_'are essentlal to growth and fattening (Re‘rs 1980) Caribou cn '

fattening in summer 1983 . Insect‘s‘disturb grazing im &Lgi_ﬁ_z‘

tarandus mosto on hot calm, sunny days (Kelsall 1968 White _rt; 5_1

environment. - Abnormally dry ‘warm weather during late J uly and
. . . N ) A oo .

. 1975), conditions thatharely occur on Coats Island due to its marine

-



' L

,early l.‘Au‘gust ".1.983_ (Adamczewski unpubl data) would have fostered

-;lnsect activity Indeed the mean number of warbles in adult: females
. e

| Jls significantly hf‘ue"gp <o. 01) during late winter 1983 84 (mean

- ‘6l.3,'~-" 8 4) than during the previous winter (26 9 s._e_. 4 8),

: which followe,d a- cooler wetter summer (_p_ c1t ) ."Hot - weather and

G ——=ag =

. insect harassment have been linked to considerable summer welght 1oss

~

'-in mainland caribou (Kelsall 1968), whlle Svalbard reindeer which

.“encounter no insects at all (Reimers 1984), fatten rapidly throughout N

- . - . . R '
© . summer (Reimé?; et 1 "1982, Reimers and Ringberg 1983)
o : ) * .
©4.4.8 Musele B R

’Changes in muscle weight were -a major factor in seasonal weight

dynamics'of Coats Island caribou : Svalbard reindeer (Reimers and -

Ri-ngberg. 1983) - and white-tailed deer (Odocoileus virginianus) Vo'n' :
A Anticosti Island (Huot 1982) also ‘show large seasonal changes in"‘lean
‘.q. - .

body mass, -
» Muscle- in caribou 'parti'cu-larly calves, represents» a significant.
N '”.- . ~

-

‘energy source which increases in importance as fat is depleted . The

- -

, ‘ . N L :
impqrtance'of amino acids - as an ener.gy store, partlcularly

contributing gluconeogenic precursors is- well. known and has’. be’\v
demonstrated by Torbit et al (1985) in mule deer‘ -However skeletal ™

muscle is also a nitrogen store ' Changes in’ body protein are not

: Y
' -lentirely dependent on chan-ges in fat and energy balance (Orskov

: 1982)-; It is possib,le to induce positive nitrogen balance during e

L ne.gative energy balance (Orskov 1982), conversély-, ,reindeer ‘o.n’_

Y —



'i‘bw nitrogen lichen diets may degra.de muscle despite abundant
l‘digestible energy (Nieminen 1980) ‘éimilarly, the composition of
',b'.'empty body weight gain in sh&ep and cattle depends to a considerable

a_-"extent on protein concentration of the diet (Andrews and Orskov 1970 ‘

o T A"A" ) a%o R
Byers 1980) Protein accretion and loss in’ vx;he ruminant: depend ‘e}mc;,st;',.‘x
PO . \ E r\ '
S on a supply of microbial protein adequate to maintain tissue (Orskov

o - N

1982) Body muscle may be bu11t or used depending on this” supply

Dietary nitrogen “may. be a.limiting factor for Coats Island

e

caribou in additnon to.energy . Car‘bou reéﬁele urea e\fficiefntly

3

‘_,es _E al 1975) 'but ddring 1ate winter the

':‘1?st fnuscle ‘mass during late ges&gtion in%‘ril May despite an
apparent 1ncrease in‘ diet quality in late winter 198 (_p_ g_i_t)

: _'-Similarly, G.ats may deplete body prJtein at the end of pregnancy in

spite of a hlgh quality diet (Naismlth and ﬂorgan 1976) +

L LA

4 4 4 E\‘.vidence for a set Doint in bodv cow 3 o ,
Ryg N1983). provided evidence of a scannnnlly varying set point

"for body fatness AAn reindeer as ha‘s been suggested in domestic

:'..ruminants (Baile ’énd F.orbes’ 1974 - Forbes 1977) and othe_r-.mammals'
L] | . ST C a___ ) » .

(-Mrosovsky and_. Prowl;ey'~1977; MrosoVsl__cy /and Sherry 1980) .. ' There 'was

?:"i'r'éu?{tantialevident‘:e- from meagures ‘of. body" fats muscle and rumen

fill that mature female caribou in this pOpulation were at ‘or near

set. points in body fat End muscle in October/November 1982 and 1983

' They had similar (and seaspnally maximal) levels of) body fat ./add

1

@ : v 4 /‘



\ 4
,_
-
5

muscle in 0ctober 1983 and November 1982 despite a \dorer "-s!arting" o

conditio‘n in 1982 and slow gains of fat and muscle in early summer f

- 1983 At their set pointﬁ, in body energy, ruminants are: expected to

decrease intake andvrumen fill to a maintenance level (Baile and

Forbes 1974) : Rumen) fill maintgined by female caribou was,

L

considerably lower in October 1983 than at any other season although -

dié: quality was similar to that~

%
fill-was much greater Body fat an «protein 1evels appear to be Ehe

seasonal targets rather than body weight itself

al survivl

fattening S L. calves was likely,a ma_]or handicap to their

T

also typical of red deer (Drew 1985) and cattle which normally do

not fatten substantially ,until a certain lean body growt&s been

1Y

achieved (Berg and Butterfield 1976) In contrast to mature females

_which demonstrat‘ed some degree of flexibility in their summer

weight The greater fat reserves of 1983 born calves on Coats Island
. \&z-.

’occurred because they had already ’

"~hieved a greater ljan body size

'- "‘Cal:ves Aof Svalbard reindeer fatte(

y

females perhaps in part because lean‘ body size i/\smaller in

Svalbard reindeer‘(Reimers et - _al_ 1982 &eimers 1984) e@

v L ; -

% sp@ng (Chapter 2), when rumen )

fat was deposited until late in the grow1ng season ‘ This 'pa’ttern is .

_.:almost- as quickly as adult B

c(pensatory growth 'calves used the entire snow»free seagon. to ga1n S



Is';]'.‘and -(Gate t 1 1986) may also be related to their smnller., a

larger mature size (Dauphine 1976 Timisjarvi et al 1982)

(S

. N : S 4' o » . .
rates suggest that females were ‘not - vulnerable to undernutrition-

retarding effects of poor maternalt comdition on fetal growth havA

. .
.. @

.consistently better survival of female glves than males on Coat‘s;‘ -

,\»_.,.»,

mature lean body mass and apparent tendency to fa‘tten slightly more_‘.'.' .

- LI N

than male calves, male caribou/r'eindeer take longer to reach then"

. Ux)fer condltions of deep, hard ‘?ﬁow forage available to Coats
N ) . Qa‘ B \ l L \
Island caribou tends to’ be of very poor quality (Chapter 2) , Such -

'

'food ferment,s slowly in the rumen, ands calves with their higher-"'»'

’ '-/~ - . "’-‘r

relative energy requirements due “to. smaller body ize,‘ are at a“.': '
dlsadvantage \Giv“en a, presumably poor ability to supply energy frcm
food and smaller body reserv \poor winter survival would be*~w

expeeted in«- caribou calves under severe winter @onditions In- fact, \

.

: §
ef{ten51ve starvation of calves was found in March and April 1984 "’_‘

weCLl before snowmelt while no - dead matur@females %re found that\

“year (Gates et al l986) ‘ s ':. ) "‘;‘“":_:‘.Ai s o o '

T Ei'{cellent summe‘r' r‘écovery of -'~body reserves -

"J.l'ltll 1ate winter B ‘ "
'7 oo v L W3

Poor maternal conditiorg apparently ret.arded fetal growth and -

reduced production of viable calves during l\te winter 1983 84 'I'he

P

’ - 'l . Qg e
been shown in sheep (Pal'%@;ou and Verges 1)952), white tailed deer

(Verme 1963), ~and 'reindeer ,(Skogland 1984)» : The percentage of

.A, ‘ - _ } ’,. o s ﬁ: @




S e e e il
ne’o’n& calves in the population in l‘gte June 1984 was well below its
o potential and has been as low as 7 100 following 1}10re severe winters

Ty

? (Gates g_ al 1986) / While la«ctation may delay fattening in females

':.;they a}e clearly‘» ;abl to recover condition by fall and the cost of *(,‘

Lightb ._-weight and poor lactation may reduce subsequent'.; ~

3

's-u-rvival of calvesq Two emaciated females shot in- June 1982 on Coats
| .:"»Island had both given birth but had ‘ regressed’mammaries b- and no‘ -
'»Imilk _ The depressing éffect of poor .maternal condition ‘on milk
. -'bproguction is well known ifr sheep (Doney et al 1981) The combined*_j :

_l",_'effects of light birth w,eight and poor early lactation might then ;

hinder calves from achieving a. growth4 stag

"'at wh%ch substantial fat

i'could be.deposited . The greater fatness and 1arger fall size_‘.{"
:'._fachieved by calves born in 1983 to relatlvely fat mothers ' relative.

E "_‘_._to"'_ calves born in-l’982 to emaciated mothers "support this

..

suggestion-, Poor sur\rival : of cal'ves below a threshold birth weight'. ”
-ha‘s been documented;, n red deer (Blaxter and Hamilton 1980)

I‘.ight weight at birth amd poor early 1actation may also aﬁ:'fect.”"
%rentual mature. size o Skogland (1983) and Clutton Brock et al

(1982) have shown that mature body size of re\‘hdeer and red deer '
reSpectively, is ’ most vulnerable to : Stunting during the late .

: fetal/neonatal stage ., Total body length in mature females on COﬁ.tS'_;.<."-
~ ) N L

'-'Island was- nearly identical to'that in mainland Kaminuriak.f‘.

3,11 barren ground caribou females' (Dauphine 1976), but shoulder height. .

. - . e
o and metatarsal length were less i.n __Coa_ts‘ I's;land ' .females.- I_he_,s_e
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differences were similar in magnitude to those between the 198{» 'a"nd

. G
_1983 calf coh‘orts en Coats Island and may, indicate a large number of'
: . :

'_',ma_,_ture. carlbou stunted durlng the gritical neonatal/late fetal.

.t

stage Severe winterso are common on Coats Island and several
: : N .

"winters more severe ‘than 1982 83 and 1983 84 have been documented

‘ ,(Gates gt al 1986) ‘ Shorter extremities may also be an indiqation

E of sllght rac1a1 (genotypic) differentiation .on Coats Island )
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: _f':';‘ ' Chapter 5 General Discussion and Conclusions _
\. Dol .

7

N A Vot

. .Winters 1981 82 ‘1982'-8.3,7 and 1983-84 severely s_tr'es'sed _carihou |

on Coaﬁ:s Is,land de'spite ‘ex'cellent nutrition Gin sununer. Winters-‘

’ considerably more ie\mie 'than these have been docurpented on Coats

Islénd &Gates et: a1 1986), yet mature ‘females catabolized nearly all ;

4

dlssectible fat and a- substantial portion of skeletal muscle during

these t:hree wintens Mature females of- all classes ar least

‘\

'«'-stressed nutri?tionally by winter in white tailed deer (Huot 1982)

'."._"wapiti (Flook 1970) and Svalbard reindeer (Reimers 1984) Adult'

[ N 1

fefnale caribou apparently can withstand remarkable'depl_etion of

‘rese.rves over winter However, Asince they seem® to frequently'

'approach the nadi‘r of their reserves in late winter fetal growth and

‘ the roduction of health calve ma often be vulnerable Co’nsi-.stent:t
% y 3 }' ons.

calf.production seeis unlikely in this popula,tion Once spring

s

arrives female caribou regain reserves at a rapid rate, a'chieving,

maximal pregnancy.rates at the beginning of winter.

Body comp051tion and forage quality were'strongly t’lated

_Wlth 1ittle disturbanée and a good supply of nutritious willows

v

sedges and grasses the vegetation ,available in summer readily

rapid fattening' During mid- and late winter however, caribou had
=) rely on a: food base reduced in some areas to less than 5% of thQ) )
- o
: biomass avallable in summer and with quality reduoed by senescence

-

: and poor availability. Energy and nutrients not available from food '
. - v ' » i} .O
- B . P !
. 134 . ’
’ ( _‘E‘- - '_: ‘;:'-_;_
. / . » ~

supported the ’low density of caribou on Coats Isl&nd and p%rmitted |




#
x
-

v
s - ot
N

‘lhad to be supplied frOm tissue reserves 'snow cover infldenced diet f'

) ‘:quality directly and body reserves indirectly

B CalVes -were: far more susceptible to. nutritional stress in winter

T . ~ .
-—' T Y . i ,-._

",fithan adults *due _to higher\ proportionate”'energy requirements 24‘(;

Toa

'

':hypoorer ability to fatten, and the same sparse 1ignif1ed forage used o
N 4
'Qby mature *caribou With a proportionate‘energy requirement

”approximately 20% hngher than in adults»pdalf surv1val over w1nter

5-

0 o

»: was precarious uring winter 1983 84 heavy calf A

T-fOUnd in March and“April _well before mat e females were strongly

'_,

.; stressed. Consistently poor calf survival coulx help st bilige thlS -‘“

;population‘ but surveys“ﬁrom 1975 to 1984 suggest at 1east a few )
. _ _ R

:'winters of good calf survival

Insular populations of reindeer- nnd carlbou vary w1dely 13? &

a 1?,
G

'ldensity Coats Island is charactef&zed by a vegetatlon much sparser'

B

than is found on most parts of Svalbard (Reimers 1982) and §outh

"ci

'Georgia ‘(Wiegolaski _;; al 3982), vwhich tend to support

.‘.correspondingly higher densities of reindeer Both ‘the diversity and -

I R ]

-the densid? of vegetation on Coats Island are low the 1sland could
- not Support a high density of caribou even in the absence of snow

'FThe harsh high arctic climate (Parker 1975) will not permit lt

‘1{‘ Stability of insular populations of reindeer and caribo&,probably

-



depends ' most on (J.) a. resilient ‘forage resomnd (2) the
}variability of severe winter weather Caribou on Coats Island like
'those on South Georgia (Leader Williams et _l, 1981) and Svalbard |
i-(Reimers 1977) depend primarily on. vascular vegetation o Such f\’
--vegetation can resist grazing and aslon Svalbard and South.'.-G.eorgia vl
~’(__p_ @ )‘, long winters with extensive hard .snow’ or ice preventl?'-}';v‘

-over-use. J/Peary cari‘oou also seem to share this‘ch'ar_a'ct:eristi'c.-_-

. "(Mllle‘ et | 1 1982) 4‘ - e
l The population on’ Coats Island has ’few buffers against -severe”:
w1nter weather,; this ‘study suggests there may be few “easy"’ winters
_‘._and many: severe ones. “ Calf’ survival is4often poor and more i_
.‘_.‘.,-1mportant1‘y, it _is° inconsistent (Gates '_t_ __1 1986) v"I‘he._.:“

"-exceptlonally large representation of mature '_élales in '-the*"

:‘.‘Population ( v ) and their consistently high pregnancy rates add 1'

'.to the apparent 1ns‘:ability b; providing the potential for rapi7

1ncreases in population numbers : Survival among mature females is

much be_tter.. than among calves -'HOWever‘ the frequently large ,
'* . . . . . y
_overw1nter reduction in the reserves of mature females with its‘
_ potential effedts on fetal growth Suggests high variability in calfv*_

_

.production.-_» This has been documented ( 1 ) . Svalbard reindeer_- e

sometimes end winter in,. good condition (Reimers 1984) and the‘ 'sex’__‘.“

T ratio does not appear as skewed as on Coats Island - Calf survivalg_,

--among Svalbard reindeer is poorer than for adults (Reimers anl

e ‘ -'Ringberg 1983) but they appear to fatten relativeif well compared c:o'

. N v
e i

calves of caribou on. Coats Island At presene the population of'



. ) cariboNon Coats Island is susceptible to w1nter weather every year,a

v

l? no stable cycles seem likely ' A similar situatlon may prevaﬁi w1th =
g ¥

- -

‘ﬂjiPeary caribou on much of - their range (Gunn et al 1981) Caribou on;:
. : . . J'-‘
: ’Coats Island most t:losely approximate pattern C (Chapter 1) =

well“j”'
‘<ﬂjéstablished but unlikely to rachieve e1ther high den51ty or any

”.predictable pattern yf_ngfh-

‘f;In;summary;'thls}studyrsupportslthe'follOWlng conclusions:,ql *
L . N : : .
dmmer'*forage is sparse but is of good quality and reaully 5

’ \

_ts rapid growth and fattening in the present populatlon o

ng Hard deep snow makes much of the vegetation unavailable in mid-~

1‘<§‘and late 'winter,' and results -in a very' poor quality of dlet for lb,

'lﬁcaribou.' l_u..ﬂ:l ‘}4

Mature female caribou achieve hlgh pregnancy rates in- fall but

. lose most of their body reserves by late w1nter whenunutrltlonaly'“'
‘f;'stress may threaten calf production S

‘,requirements ‘.‘r" ~L_'r[ - 45-;” ‘j""f o 'i

..




' 7jf 1nconsistent calf survival poor «nutrition 1n 'winter,'”

e e

IS; The population will likely continue its erratic trends,because of

" h

"varlable calf productlon. ,'ﬂf “~  . w :Aa””Q: '}.‘)
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