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(0 . "Q‘ Apstract"j o : |

‘}

Mountain caribou'(;gngifg ' aragﬂ_é gggiggg) were

studled in Central Brltlsh Columbla from September, 1975 to JT?

g Decemoer, 1977. Populatlon-studles examlned <=easonal and

soc1al hablts, dlstrlbutlonal patterns and developmental

1mpacts. Phytosoc1ologlcalAstuq;es 1dent;£;ed'slx vegetatron‘ﬁ

zones and ten plant associations.
o . o : N
co Seasonél movements consisted of bi-annual migratory

,osc1llatlons opt1m121ng resource exp101tatlon. Caribou;

\‘J

demonstrated s asonal preferences for elevatlon,‘aspect‘and

\ |

LN

haoltat. Nearly 50 percent of observatlons occurred netueen
1350 and 1700 metres. ngh elevatlons were preferred durlng

‘summer and late wlnter. Valley bottoms were most 1mportant

durlng sprlng, earlj\flnter and autumn. Aspect preferencesru

- were related to hanltat, season and. 1nc11nat10n. Luenty

percent of 51ght1ngs occurred on northwest exposures.-f'

Southwest and nortn-aspects followed, comprlslng 16 8 and 1b
. percent of. observatlons,:respeCtively;ﬁDur;ng'wlmter,

parlbou selected nortneast, northwest, SOuthVest and vast ]

..J“

‘»

gfslopes, f;r-spruceland,cedar hemlock spruce fo..sts

.and subalplne~meadowsdiCedar—hemdock spruce forests uere
preferred in- early winter and on northwestern slopes.
Fir-spruce forests were important!for each'seasom and
aspect. Use of suhalpinedmeadows vas greatest between April
and Novemher énd'on.southerly ekposures.~Moderate slopés

- were preferred.



Food hahits,ye///detErmined*fron feeding site and fecalg

. N ) . - . - . . N
(O o . i T o ) . N
. X B ) 4 D . 4 P g £ . \

s

fragment analyses. Carlbou feedlng vas ca{hollc, favorlng

fnew grovth and dellcate plant parts.
:ﬁn; o B

’ ‘ »

humerous forage SpQCleS were used. seasonally. Except in-

late and mld—ulnter, forbs comstltuted the major forage
. group. Seasonal averages for forb consumptlon ranged from

~ X ?
-'16 7 percent in. the sprlng to 48 6. percent durlng late

”-fgffsummer. Arboreal llchens accounted for 17.3 percent of tne

:annual dlet. Houever, varlablllty by season . and hapitat was -

.mxgn._Carlnou prlmarlly relled on arboreal llchens for

ter fo age, partlcularly late 1n the season. The most-

;1mportant llchens Here Brxorla ;2., Hypogymnia th odes,

g Lgbarla_pulggna:léa_Eargella sulcatg and Pldtismdt

‘lm

gl_...

pasellne lnformatxon wvas collected on pcpulatlon

i \
,structure and ecology. Contemporary and historic -

\

-dlstrlnutlons were comparatlvely studled. Observatlons were

"jorgan12ed lnto nlne»geographlcal units. Populatlon and band

..

'c51les nave decllned 1n all areas. Aveéage groups con51sted
"oﬁ 2 5 car1bou~arutt1ng and ulnterlng groups oelng the'
largest. Even tne most llberal populatlon estlmates .do not-

_ ) : . ,' . ».1' -

exceed SOO 600 anlmals.A

-

©

-

hlstorlc ev1dence suggested oreat moblllty. Carib?u/»

_uere knoun to range over ar area of at least 48 kllometres.

.

';A mlnlmuﬁvof 32 potentlal movement routes werb ldentlrle
sHowever; current barrlers and lncreased hunting . pressure

=/
have 1solated 1nd1v1dual bands. Conseguently, tradltlonal

v



w : -
‘patterns'o?‘novement and range use have been disrupted.

The caribou'decline was attributed to the cumulative ' '

effect of several factors: Habitat desfruction, increased
' - , . v
access and reFreational hunting played princirle roles. The

critical decline period probably occurred between 1960 and

Yo

197@, llogging disrupfed dbrmalemovement patterns and
destroyed lichen-bearing forests. ACGess ihc:eased latent
ceribou susceptiﬁility-to over—narveets, and liberal
‘harvests approached and exceeded annual_calf Encrements, Covw
hugting»seaeoqs‘reduced the ealf producing cphqrt.and
transmission of hefd»traditioq?eibther %acforS. particulat%Y
éirCraii and ell¥terrainivehicle harassment and’ _ ’
hydrq?electric developments, may poseepdtential.tnreats in
the'future;‘ i

Carisoou surv;val is cbntingent upon maintenaﬁce»of
critical habitats and eliminmation of hunting‘seeeopsé Timber
:\iijjest practices and land-ese policies should be changed to
reduce cdnflicts with qarioounmanagement. Furthermore,
in;roduction of new, disturbiqg influences should be

v avoided.

vii
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<. I. INTBODUCTION -

S

"A. Problem Definition And Research-objectives

This study was initiateduin responsk to a general
decline in theasize of.caribou*popula,icns reSident in the- . <i

Prince George region. Without urgently needed information

concerning population and habitat composition, effective //\\\\g\.
programs for management of carlbou and forest resources /ff\\\\\\
“could not be’ nroperly prepared.

Designed out of nece551ty, thlS study vas 1ntended to

take a hOllSth approach. A broad base of 1nformatlon was
1

xcrucmal to reduce the impact of- acceleratlng reglonal

development on populatlons already- serlously harmed by
¢

recreatlon and development PreV1ous research on mountaln

,carlbou was 51mp1y too llmlted to sultably neet tnls

regulrement. a

‘Knowledge of the local caribou and their seasonai

o

ecology- was limited to vaque generalities and reports’on:

general locatlons. therature on the local caribou also mas
-non-ex1stent It was generally conceded that the populatlon | ~
- Wwas decrea51ng put the extent ,0f the decline was unknown.'
:rnls was eyldent rrom‘drsparate predlctlons of caribou
‘numbers by wildlife and forestry”personnel,

Carlnou managemen¢ is currently surrounded by

uncertainty. and controversy. The 51tuat10n in Central

.
$
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vBrltlSh Columbla is no exceptlon. LOngth dlfflcultles and‘
the hlgh expense associated wlth carlbou studles can be .

overwhelmlng. This, therefore, is the flrst 1nten51ve fleld

AN

investigation 4in the region.

v Tne‘principle:objectiée of this study vas tg\ontain
in ornation'on the status, range and seasonal patternsvof
'res urce\utlllzatlon of mountain carlbou in ‘Central Britisa
Colum 1a.‘Ident111catlon of decllne‘cau51ng factor% and o ff
‘prepara ion of management pollcy recommendatlons rollowed.

The overall objectlve was to provide 1nformatlon necessary

to effect 'a parlbou populat;on recovery.

_B‘ faxonomy Of Mountain Carlbou - ”""ér'.

v. ‘Spe01flc nome clature ror mountaln carlbou has varledj
since their orlglnal descrlotlon by Seton (1899). Slnce that
'tlme the taxonomlc statas of mountarn caribou has changed
‘repeatedly. Grant (1902) subseguently separated the genus
'Ranglfer into two serles; the barren-ground and woodland

1

’carlbou. Seton s Ranq1fer montanus was malntalned and

treated ‘as a dlstlnct spec1es of the woodland group. Several = ¢
naturallsts famlllar with poth easfern and western woodland
fcarlbou dlsagreed (dolllster 1912ay 1912b Holsworth 1930). | ~
They argued that mountaln carlbou were in essence the sane
. form as the uoodland caribou. Nonetheless Grant's treatment,

'\

rrecognlzlng eleven species Hlthln these two groups, HaS

wrﬁely accepted 1n North Amerlca for nearly 51xty years.

‘.t
>

hY




A major revisxon of the genus Rangifer vas published by
Jacobi in 1931 (cited in Banfield 1961). This monograph
restored some order to caribou systematlcs by reduc1ng the

T

number of Canadlan spec1es from eleven to four. Houever,

g__g f g ontanus, apparently due to the 51m111ar1ty of some

v

specmmens to Ranglfer arctlcus, was placed in the ,

Darren—ground series as Rangi fer arctlcus-montanus.

Jacogiis classification‘uas,used until Banfield's
monograph was~printed in 1961. After comprehensive |
_systematic stnddee; it.wae'concludeﬁ that caribou and
reindeer\belong to a single polytypic species, gagg;§g£
tar dus. Favorlng‘eynthe51s and 51mp11f1catlon, tnis system

cla551rled all forest-dwelllng North Amerlcan carlbou under

one sub-spe01es, Rangifer tarandgs:carlbou. Desplte some

misgivings, this will be the designation affixed to the
‘caribou of this study( Further evaluation is~required.

-

-Wnile't population of carikou previously considered

as ‘Rangifer montanus is treated only as a deme by Banfield

(1961),‘thls in no way ”mlnlmlzes the unlqueness" ;f'the
,mountaln carlbou (Layser 1974) . Indeed ~1solat10n from other
fpopulatlons of uoodland caribou, for thousands of years, has
resulted in dlvergence suff1c1ent to cause treatment of.-‘

mountaln carlbou at various taxonomlc 1evels (Layser 1974).

koodland and mountain carlbou have certain unique
characteristics. Unllke the barren ground carlbou, Rang_fer

a
tarandus groenlandicus, these anlmals are onlj‘moderately

<



gregarlous and do not join 1nto large herds. Groups in
excess of 30 have been observed nut ‘these reports are

uncommon, espec1ally,1n recent years. "

¢
Mlgratlons of forest dwglling carlbou are 51mlllarly‘
not oL the sanme large scale aS‘hhose of the barren ground
caribou. Seasonal movements are largeiy altitudinal and ‘
local in onaracter (Allen 1900- Edwards and Ritcey. 1959
'Ireday 1974). These patterns have been referred to as

erratic and restless wanderings within a variable home range

(Layser 1974).

Divergent’food preferences'also have been recognizede
though ali ooribou‘are'primarily grazers. ‘These difkerences
in dietary'éorpcsition probably reflect the relative
' importance'of individual pldnts and habitats and oqnfbe

ascribed to environmental variability.

_Considerable geographic variation also exists within

nanqlrer ‘tarandus carlbou (Fashlngbauer 1965). These

'anlmals, therefore, would not be expected to be 1dent1cal
'througnout their vast range (Banfield 1961). Some attrloutes
are oniy 51gn1f1cantly expressed within spec1rlc

‘populations.

Clines exist in size, antler conformation, coloration,
behavior and patterns of resource utilization. The mountain
caribou of the Cordilleran region of,British Columbia appear'

" to be a well defideq deme (Banfield 1961) . They are

=

\



generally largerl darker and more robustly antlered than
other populatloDS‘ln the woodland caribou series
(Fashlngbauer 1965). Mountaln carlbou also exhlblt several
ma]or differences in patterans of resource use. To some
. extent these characteristics may représent polymorphlsm, but
;tﬁese dlvergent hablts may be attrlbutable to a differential
selection rrocess and geographical lsolatlon. These‘

1 ' N

characterlstlcs are s;gnltlcant ecologlcally and may provlae

suff1c1ent'ev;dence to warrant distinct nomenclature.

RREr

C. A Rev1ev of Populatlon Dynamlcs Of Carlbou
This review id linited to aspects of caribou ecology
'rele@ant'to mountain caribou. Unfortunately research to date
bas been lipited. Consequently it was,oonsideréd prudent to
: ’refei to detailed'aécounts for.othef members of the genus
_§gg§;;§£. Oonly the most pertinent available information was
used. |
=
1. Breedlng Dlology and behav1or
" Caribou are polygynous breeders ulth restrlcted cyclic
bréédlng periods (Skoog\1968). The rut i preceedeo by the
"ritualistic removal ofithe velvet from the ntlers‘bf adult,
males. Ruttiog buils may be.aégressive and‘ohuery gnd‘their
‘aCtivity is.uh;elenfless.fConversely, cows and»juVeniles
seen iucreasingly cautious and more eésily_frighténed.

Espmark {1964a) described male activity .as furious and



S
intense.and documented that bulls of each age group cane
into rut simnltaneonsly;iﬁarems have been‘reported (Child
unpubliarept.) but‘prom;scuous breeding appears to be more
common. | o | |

during the rut caribou tend to aggregate and are nlgnly
moblle. Activity can be described as a continual
'lntermingling and‘oiepersal of individuals involving a
‘complicated behavier pattern conposed of courtsnip,
competition, disglay and herdingw(ﬂenshaw 1970)i7The
constant movements and increased densities;appear to‘be
etrongly'related,to sexual activity, as demonst;ated ny‘tne.
simuitaneous occnrrence of fali rovements and tne rut
(Banfield 1954; Henshaw 1970-1Kelsall 1968)ﬂ:9ruitt (1966).
reported a. correlatlon between antler contact -and erotic |
stlmulatlon ﬁﬁntler contact and large numbers in cloce
proximity increases the .intensity of sexual actlvity‘
(Snuncke in Henshawv197Q).'Sexual activity deCreases7uith_a
reduction in herding or acimal densities'(Eépmark 1964a;
denshaw ~1970; Lent 1965a). bex ratlos are another lmportant

determinant of breeding success (Berge:ud 1971 nél:crs

- 1975)- . N ; . . . . . i...“

2.‘Recruitment and productlvlty

_ 'Carlbou have a low reproductlve rate (McEwan 19¢€3;
-Kélball.1968 Bergerud 197ub) and high natural calf
mor&alities'(Mchan 1959; Kelsall 1968- Bergerud 1971b).

Calf Hroductlon is rurther hampered by the often 51zeable
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delay between physiologicaf\and breeding~maturity.'
_ \\: ‘~:H 3 \ |

Female occa51onally are mature as yearllngs but tne
majorlty do noé\reach maturlty before two years and gulte
fcommonly are not’ bred untll approx1mately 28 or 40 months
(Bergerud 1971b- McEéan 1963~vParker 1972; Skoog 1968). Male
maturlty follows a s;mrlar pattern. Mature sperm are flrst‘
produced at about 18- 20 mpnths (McEwan 1963) Houever, nulls
0rten are. not sexually actlve prlor to two years and ‘most
act1v1ty lc'restrrcted to the 4-7 year old age class
(Berserud 1967- Espmark 196ua~ Pru1tt 1QBOC' Skoog 1568) .
Anlnals under four years, are typlcally}subordinate (Bubenik

1975; LapMdE& 1964b;~McEwan 1963) .

‘Pregnancy rafes are considered to be low, range from
61—58% and average approx1mately 70% (Kelsall 1968' Parker
19725 skoog 1968) The lower levels may result from declines
'1m reproductlve v1gor Hlth age, poor Hlnter forage,‘ﬁgverev
wedther or harassment (Kelsall 1968' Mchan 1960;‘Reimers

1575; skoog 1968). g | | el

Calves are born_durlng/ﬂay and June (Bergerud 1975 "ii \\\\\
‘Freddy . 1974 Kelsall 1968: thcey in Fllnn 1956). Snort
peak calving seasons are lndlcatlve of synchronous mating
(Dauphlne 1974) . Synchronous blrths probaoly relnforce
gregarlous hablts and select for calf surv1val (Bergerud
1974a nspmark 19649 Dauphlne ﬂ974).

) ’*iypziil adult sex ratios consisﬁdof.one:nale per two

. /_-’.,*
6 - W
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V(Kelsall 1968) . - =4‘ :“ 1_“" ‘ L o

have been 1mp11cated. The reason is unknown, bu

'Conseguently,‘though sex ratlos at blrth favor male

'females;(Bergerud.1971b; Kelsall 1968; Skoog 1968). As a

-result, ealves should represent at least 23% of the ,

population\at'birth (Bergerud 1974b). Calf”mortalities,

.howvever, are‘typically'high and severely limi:»the?annmgl

increment. Bergerud (1967) reported mortalltles of 71% lD .

Labrador and’ thereby an iocrement- of only 11% Similar

£
mortalltles have been reported for. barren-ground carlbou

|

Evidence 1nd1cates calf mortalltles are strpngly

selective for rales (Kelsall 1968 Mcnuan 1959* Thomas Y

A1960). Phy51olog1cal, behav1oral,/and envxronmental factors°

1t appears

mqs¢ pressure is exerted durlng the first 5-6 mont s.-'

v the.
admlt'populatlon has a large majorlty of femaleS‘( elsall
. . T ‘ .

1968) .

In Wells Grey Park, thcey (1970) estlmated a calf. crop

t

- of 16%. Kelsall (1968) reported annuai—ancr”ments ranglng

”'from 6. 9% to 26.6% over 15 years.\alaskan caribou calves

/
comprlsed ‘an verage of 19 0-22 3% f the total popnlatlon.
& ¥

Parmer (1972) reported . annual recrultments between 9.9% and

n*

.16.3%‘for the Kaminuriak herd.

' 3; Causes of mortallty

Numerous factors ontribute'to caribou morLalltles.-

[

Unlque behav1oral and phy31olog1cal ctaracterlstlcs

/
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'lpredlspose carlbou to some losses. Ac01dental, -
env1ronmental pathologlcal and socxologlcal (human) factors

. T
,contribute»tooannual mortallt;es.;"; o t

Mortalltles are partlcularlf hlgh 1n anlmals less tnan :
one year old foliowed by a- substantlal drop for several
'-years (Skoog 1968). Kelsall (1968) reported calf losses
.approachlng 50% in the flrst month. In Newfoundland most
"mortalltles occurred between calv1ng ‘and- October (Bergerud
-ln Skoog 1968)._Losses were reduced cons1derably betueen one>'f
\‘and flve years (Sxoog 1968)._Jn,gdl*"fﬁbf; »?g‘;h"

. -

W

a. physiologicalImortalities»

\ ' .
Certaln lnnate characterlstlcs probably reduce an

lndlv1dual's ablllty to surv1ve. The offsprlng of yound

cows, espec1ally tnose calv1ng for the flrst time, are more.
likely to dle (Skoog j968) Abandonment lS tbe major cause.t:
Other deaths are assocxated wlth pregnancy, calv1ng,
malnutrltlon, over-ef%rtlon and phy51cal 1njury. Nutrltlonal
def1c1enCLes may occur in all age classes but abandoned ‘
calves and those w1th COoWs not produc1ng mllk are the most
seriously'threatened -However, there is. llttle evldence of
liclarge scale starvations (Skoog 1968). Frlght ar . t ‘l f}'
over—exertlon caused by dlsturbance also may have

'deleterionsceffects.g‘ o S



"p. environmental

Severe weather durlng : calvang season has caused
substantlal calf losses in barren ground caribou (Banfleld
1954 Kelsall 1957, 1958; Skoog 1968). This was attrlbuted.
- to a pneumorra <omplex caused by an 1ncreased rate of heat.

gfrgnsfer/from uet fur to the environment (Lentz and Hart

1960). Poor post—ruf\yeather also may contrlbute to
L

)

'mortalrtles. Nutrltlonal Teserves regulred for wlnter
survival are lost (Skoog 1968) . Unfavorable sSnow - condltlous
also may increase vulnerablllty to predatlon and reduce
aVallanle food supplles (Bergerud 197ua' Eduards 1956;

‘Pruitp 1960a; Skoog 1968) .

WOlf predatlon is often Clted as a major source of

carlnou mortallty (e g. Bergeruﬁ 191ub' Kelsall 1968; Kuyt

B

—

1969; Murle 1944) . Though carlbou, 1nclud1ng calves,'often
are able. to evade wolves, the wolf is a=m lmportant naturalv
'predator dowever; Skoog (1968) characterlzed the
vwolf—carlbou relatlonshlp as an 1mportant element of herd
ﬁquallty évolv1ng over a 1ong perlod. Predatlon by other
anlmals 1s probably llmlted and . 1argely restrlcted to very

young calves (Layser 1974- Skoog 1968) .

" c. behavioral

~

IndLV1duals exhlblt ‘some uarlness, but carlbou,
particularly in groups, are curious and may not frlghten‘

'easxly (Banf;eld»1954; Skoog 1968), In fact there is little
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'
evidencé sugéesting that large groups, even undér continual
harassment, become more cautlous‘;oward humans (Bergeru&
1867, 974a,”Cr1ngan~1956r”‘Yearllngs and tHo-year—olds tend
to be the most curious and often approach strange objects

(Skobg 1968) . Females are seemingly more alert than males
$re -

and more likely to defend\theirvyoung (Skoog 1956, 15868) .

Synchronous behavior'is‘an-important component»of
carlbou surv1val (Dauphlne 1974) . Consequently numerous_
51gnals and 51gn stimuli promoting cohesxveness and’ surv1val
‘havé evolved_fhgngn&kf[ﬁ]§;,Praltt 1960c)« The high level of
~caribou socialization is demonstrated by their two phase
alarm reaction comprised of olfactory and visual gompqnenrs
(Lent 1964; Quay 1955). Olfactory stimuli rank second only
to optical cues in the hierarchy of social releasers. Scent
dispersal is facilitatedﬁby circ;ing to the lee side of the
disturbance.lhs a result, some individuals may become more

vulnerable.

d. accidental

Accidental deaths are common. Some‘are attribured to a
disregard'for dangerous places (Skbog,1968). Caribou may
fallvffom steep, rocky slopes and ledges. Others may drown,

especially during spring break-up (Clarke 1940; Kelsail
1957 durle 19uu). Icy lakes, used for winter travel and
" snpow slides may claim addltlonal lives (Eonﬁér//958)

Several. studles indicated a @élatlonshlp between fire and

B
v .
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f

—caTibou declines (Edwa 1954; Kelsall 1968; Scotter 1364).

LN
’

L)’ | Highway deatns are a relatively rece 't development:
(Freddy 1974; Johnson et al. 1977) . Salt mixtures used
during winter maintenance attract caribou to roadways-and
iDcrease the chance of collision wlth vehlcles (D. Ferguson

——-

pers. comm., Johnson et al. 1977).

,_//"PU&Qbing and losses to hunters unable tO‘distinguish

~

- caribou from other cerv1ds nay contrlbUte to- mortalltles

N,
e

(Evans 1960 Jchnson et dl. 1977 Layser 197&). Furthermore

some antlered,§>fs are mlstaken ror bulls and shot.

L

Celves,. low 1n the pecklng order; regularly sustain
injuries (Skoog 1956) Durlng movements.calves may . be-
‘trampled (Kelsall 1968); Orphans and strange calves are not
readily accepted and maj become tue victim of malnutrition

1 Or abuse. -

€. patnological

Tne significance of disease ana para51te lnfestatlons ‘
%or mountaln carlbou is somewhat unclear. However,,several
comptehen51ve papers ‘have been published on the para51tes
and diseases of barren—ground carlbou (Eroughton and
Cnoquette 1969- Nelland 1972a). Compared to most nammals,
caribou are: host to a relatlvely small number of para51tes

(Skoog 1968) Several, 1nclud1ng tapeworm and the larvae of

certain flles, are common. SubcutaneouS'warble fly Lgrvae

&

Peees o
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dare often found but there isklittle evidence of direct
. A 4 .

, mortality (Skoog 1968).

.Insect harassment affects caribou dgting the sum%er.
Anlmalsbseek relief on‘perSLStent snowflelds and .wind klown
-rldges.,irrltatlon may be eyldenced by twltchlng, head

shaking, sneezing, snort}ng, gougklng and galloplng (Skoog!

1968) . Mortalities are rare but the harassment may be

sufficient to cause some debilitation.
- ‘ ° .
A variety of infectious diseaSes may affect caribou Lut

, the role and 1mpact of these pathogens is v1rtually unknown

(Nelland 1972b Kelsall 1968).

£. socioioé}cal

_ SOcielogical nortalities are'asseeiated with the
actiiites'of man. lLarge population losses‘and declines have_
_been associated witn hunting (e.g. Bergerud 1974a; Cringan
1969; nvans 1960; Layser 197u). Vardous authors have
‘attrlouted decllnes to habitat losses due. to iire, logglng,
agrlculture, settlement and 1ndustry (e-g. Banfleld 1961

Cringan 1956; de Vos and Deterson 1951; Edwards 1954 ;

Fashingbauer 1965; Freddy 1974; M01san 1959).

’

-/ Harassment related to recreational and industriai
Qéétivities probanly has deleterious effects.’Aircraft
disturbance is ope example'(Calef et al. 1976). The

long-ternm apdvless,obvious effects are difficult to'measure.

€
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>Several other potentlal mortallty factors were discussed ”WF\
under ac01dental deaths. The consequenceslof man's
~activities are treated in detail in Chapter VI.

4. Population structure and composition

Sex and age groups are distinguished on the basis of
physical features (Kersall 1968). dowever, dlstlnctlons are L?;4
difficult to make and the only deflnltlve method is tnrough
examlnatlon of . genltllla and incisor bars. Conseguently,

“

even our most detailed 1nformat10n is somewhat limited

(Kelsall 1968) .

a. sex ratio

+

Adult sex ratlos show . a preponderance of females~
(Kelsall 1968- Parxer 1972 Skoog 1968). Parker (1572).

_estlmated an adult ratio of 55 males per 100 females for tae

Kamlnurlak herd. ThevNelchlna and Forty-mlle herds had

—ratios of 59:100 and 65: 100 respectlvely (Skoog 1968) The

Alaskan arctic herd had a bull to cow ratlo of 62:100

(nemmlng and Glenn in- Parker 1972). McEwan (1960) estlmatedv'

-adult sex ratlos of 60-79:100 for: the Eeverly Lake herd. In

s
Newroundland voodland caribou populatlons had 56 oulls pef

100 cows (Bergerud 1969) M01s$n (1959) reported adult
ratios of 44: 1OQ on the Gaspe penlnsula. Caribou herds ih
Wells Grey'Park had Le tios of 56:100 (thcey 1970).-Herds ‘1D
the mountalns of Alnerta and Brltlsh Columbia exhlolted

ratlos of 48:100 (Cowan 1950). ,



b. age ratio —

P

" LAge and fex classes can‘ne-recognized by morphological
variations as well as seasenalAand sexual segregations.

Males threevyears or older and females—over two years are
~most eas}iy recognized. Most mature bulls lcse their_aptlers"
by December—February, have pronounced ventral manes and‘show

.the earliest spring antler development.'Younger ﬁales retdain
immature antlers longer. Fenmale antlers‘are smaller and mere
delicate and are not shed until after calving (Johnson and -
Miller 1979;-Kelsall!1968;‘LentA1965; Skoog 1968), Juveniles

/ﬂ///agdzcaifes/are-disringuished bxltheir smaller size. The most

| dirficult gLOUES to identifyvaref1v3 year oid animals and |

antlerless females.

dey size and strength signficantly influence’ e é
diStriautions by sex, age,aﬁd season‘(éergerud i967)..Adult
._ cows, juveniles and some immaturevbulls areiseparated~during
.the spring. Summer'bands are‘mixed_but_nonetheiess are
.dominated byﬁeirher adult males orxfemales.(D. Fergusen
'.‘Pers- cpmm;); SOlitary‘individaals also are common. Durirg_
the rgr caribou coalesce inro weil‘mixed grOUpsewirh bulls "
' typically at the reriphery. Post-rut»dispersals result in

'large-scale segregations particularly in deefp snow areas.

Most studies_have ignored the numerical‘relationship"

between calves, juveniles and adults. Heavy emphaSis has

['S

been. placed on the annual calf increment. Some information

detailing age class‘distributions does exiSta‘In‘the area of

~

[



Baker Lake, N.#W.T., calves and yearllngs contrlouted 21.3%
and 3. 3% of the populatlon respectively (Parker 1972) Adult

bulls accounted for 11. 7%, while cows made up 21.3% of the .

herd.: Uncla551f1ed adults comprised 32 4% of the populatlon.

Skoog (1968) estlmated a calf:bull:cow ratio- of ' :

22.3:33.3:44.4 for Alaskan caribou. The Lake Melville,

Lakrador caribou consisted of 1% calves, 6% yearlings, 61%

%

Cadult females and 19% mature males (Bergerud 1967) in -

LN

Jasper Natlonal Park, darlbou calves averaged 20. 5% of the

total populat;on. Adult Fows and bulls accounted for 54.3%

.and'2§;3% ofgthe.herd respectiVely;

D.vHistory’Of\Carlbou Declines In Other Areas
| The numbe}s of caribou have generally décllned»sincev'

the late 19th an'xearly 20th Centuries uhenvthe settlement_

of North Amerlca intensified (Bergerud 1974); Presently,.

woodland and mountain caribou populations have been reduced

througnout their range, and the southern boundaries of their

1diStriDution are continually,moving northuardu(Banfield

1961) .

Rangifer tarandus caribou, “formerly ranged from Prince

"Edyard Island and Nova Scotia, to WVestern Alberta and.

'British Columbia, southiinto New York, New Hampshire,

Vermont and Maine in the east, and d;nnesota, Wisconsin and
Mlchlgan in the Great Lakes Reglon, north to southern Ungava

ln_the east, and the Northwest Terrltorles in the West'"

i "‘(
N
)

g
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(Cringan'1969). Evidence also indicates that as recently as
the 1850's anmd later in some'instances, woodland caribou
were plentiful in Oregon; Wyoming and particularly Montana,

Idaho and washington'(Evansj1960; Layser 1974).

Papers detailing thejChronology, magnitude, causes,and
consequences of 1nd1v1dual declines are numerous. Several
excellent review papers discuss these histories from various
perspectlves (Banfield 1961; Bergerud 1970; Cringan 1956;
1569; Evans 1960; 1964) . ihe causes affixed to population
reddctions, and_in some cases e;tinctions, are of-particular

interest in this study.

\\* fNumerous studies show that major caribou'declines'haie
occurred due to larde scale hanitat‘modification and
‘reductionﬂot climax forests by flre,‘commerCial logging and
settlement. Cringan (1956), describing 'the- decline of
‘caribou. in eastern Canada, argued that "the lasting
\‘dlmlnutlon and eradlcatlon of uoodland carlbou has almost
always oeen associated wlth‘lmportant changes in the

environment, " Cacibou 51mply do not effectlvely adjust to

‘nabltat modlflcatlons (Layser 197&)

" beports of earlier and simultaneous declines in othner
) . ) ' : ‘ . '
districts of eastern Canada- substantiate Cringan's overall

assessment (Adams in Cringan 1969-‘Anderson 1938 1346,

i
Banfield 1961~ de Vos in Crlngan 1969; de Vos and Peterson
‘1951- d015an 1959- Palmer 1938' RllS 1938- Seton’ 1927).'Huch

_the same pattern was ev1dent 1n the Great Lakes ‘States. The

\
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last caffﬁbuzbad vanished from Minnesota by 1940 (Banfield
1561; Fashingbauer 1965). Habitat modification also was

purported to be the major cause of_wholesale‘declines in the

small, remnant caripou populations which have been

,lntenslvely studled in the northwestern Unlted States (Evans

1960; Fashlngbauer 1965 Flinn 1956; Freddy 1975; Layser
19745 . ‘

Studies in Wells Gray Park and in the Selkirk Mountains

\
Of British Columbia, demonstrated reliance of caribou on
-climax plant communities; Bpth considered the loss of this -
/
essential habltat a serious threat to mountain caribou

surv1val (ndwards and thcey 1959, 1960; Freddy.1974).

Scotter (1964 " 1967a, 1970) conducted extensive studles

on the impact of flre on lichen- pastures and the
barren- ground carlbou, and expressed little doubt that

forest flres may have been an important cause in caribou

declines. Edwards (1954) thought a major decrease in carioou

: numners followed a series of large forest flres in Wells
Gray Prov1nc1al Park, Brltlsh Columbla. Flre destruction
also was blamed for a large reductlon in the caribou

: populatlcns of Prince Albert Natlonal Park Sasxatcnewan

" (Barnfield- 1961).

Bergerud (lQ?Q),disagreed with the habitat destruction
'nypothesis:'dis position was supported‘byievidence of
herdlng behavror, wanderlng hablts, and low reproductlve

potentlals, gualltles suggested to cause caribou to Le more

A
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vulnerable to. huntlng than any other North American cervid.
it was further proposed that carlbou need not rely on
lichens for wlnter survival and therefore do not reguire
climax forests. Murie (1935), Skoog (1968) and Bergerud
(1972) corroborated this premise-by}reportlng various
populations of caribou surviving the'wlnter season ny usrng

forage plants other than lichens.

Oover-hunting has been.cited guite often as.a;major

ause in thae decline of various caribou populations.

‘Decllnes in such widely separated areas as Ungava, Alaska

and Alberta have been credlted to overhuntlng (Bergerud

1974 ; Lynch and pall 1973) .

Investigators in several areas 1nd1cated that habitat
diSruntion and 001nc1dent llberal huntlng programs were
responsible“for caribou declinesn(Anderson 1938, 1946;

Banfleld 19613 Cringan 1969 Momsan 1959; Riis 1938) . While

huntlng closures were eventually lntroduced 1n many cases,

enforcement programs were 1neffect1ve in saving already

sseriously damaged populatlons. Anderson (1938) for instance

reported th killing of 120 c¢aribou in a single day. Wwithin
forty 1ears off the lnC1dent, caribou disappeared from the

pmainland of‘Nova bCOtla (Anderson719u6). -

In the\iestern portlon of woodland caribou range, there
also were numerous accounts which considered hunting,the
primary cause of declrne. The most notable impacts have peen

described by Evans (1960, 196&), Layser (197U) and Lynch acd
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Pall‘(1973j, Herd structure, traditional patterns, the .

curiosity of individual caribou and increased access are tane-

- o

most often cited causes for high susceptibility. .

A few biologists'consider the mutually exclusive
ﬁunting‘or habitat destruction hypotﬁeses too simplistiC‘to
be entirely acceptable. Cringan (1956) éxamined the decline

of wbodlandvcaribou in=ea$tern Canada and concluded | a
qver-exp;pitation; follouing large scale habitat

' modification caused population .reductions. Lynch and Pall
_(1973)'cohceded hunting initially'uas limiting caribou-
populations but followiﬁg/improved_regulafions, the ‘recent
increase in development and resource extraction will become:

the greétest threat -to herd Survival in Alberta. o

Ihou§h the. vast majority_of declines were attrikuted to
recreational hunting or habitat modificaticn, 6thef causes
Lave been suggested; ﬁalaher (in Cringan‘1956)’revealed_tha£
‘a serious decrease in popdldtion size occurréd in Manitoba
between 1930 and 1950 without large scale habitat

destruction. The cause remains a mystery.

Deér énd moose incréases'have accompanied céribou
declines but there 1s no-eVidénCejéf concsiitant
inter-specific competition. In fact over vast areas,
carioou,‘déer and moose ranges overlap. Where such
co—existénce does:occur; species inhabit diStinc£ nichés aund

compéte very little for food or territory.

NG
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.émigration also has beenfsnggested as a cause of -
caribou’ decllnes, partlculary 1n the marltlme prOVanes, New
-England, New York, Quebec, Ontarlo and Hlnnesota. These
claims are largely unsubstantlated. SubSeguent populatlon
\infreases in. adjacent areas have only been Leported in the

large populatlons of Alaskan caribou (Skoog 19638) .

Predatlon is 1nterm1ttently suggested as a. magor factor

in reodcrng carlbou populatlons. However, Layser (1974)
argued'agalnst thlS for mountain carlbou, 01tlng the deep

Snow and the hlgn elevations in areas utlllzed durlng the

crltlcal winter months. Wolves were typlcally scarce or c e
absent durlng the decllne of woodland carloou in the east

(Crlngan 1956). Fasnlngbauer (1965) and Layser (1974), both
felt that predatlon was tradltlonally over—emphaslzed as' a

major Cause of carlhou decllnes. Bergerud (197&) dld not

‘agree. However, i1t was generally conceded that for a

~

. -
‘threshold or suo-threshold populatlon any mortallty factor

' could be critical.

Barren-ground caribou are hosts to many parasites and
o

diseases'(Kelsall 1968) Unfortunately there is very llttle

1nformatlon on the parasites ‘and dlseases of mounthln : v

' \
carlbou. However, no evldence exists which would shigiii/////////*”/f

that the western carlhou nave decllned for/these/réacons
(Freddy 1975; Layser 1974) . D e '

Calf mortallty 1n barren -ground populatlons usually lS
/

Lkigh (helsall 1968), but thlS/is nclear for woodland or . . o
/ : : "__1 ‘ P
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‘mountain caribou (Fashihgbauer 1965) . However, it is
typically assumed that mortalities for forest dwelling.

populations are similar.

"
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II. ENVIRONMENTAL SETTING - THE STUDY AREA

A.  Location CC

Botanlcal surveys were conduﬂted 1n a tran51tlonal area.

T
betueen the northwest perimeter of the Caribou: Mountalns and

the ngrthuest edge of the Fraser Dlateau (Flgures 2-1 aad
2- 2)1 Raven Lake, located at 121934 north latitude and
53045' west longitude, was central to the 100 km2 study

area. The watersheds examlned empty 1nto tne Fraser Rlver

System, which in turn drafns south and west into the PalelC

'

AN

\\

Ocean.

‘To examine regionalnpopulation dyuamics and
distributious, the survef area was'eipahded to a zone
"covering'approrimately-15,00@ kmz,.extending'on a uorth‘
latitude from‘5A°10! to 53040' and eu avwest iongitude frgm
i22°42' te.122°30ta‘The expanded studY'regiou included the
Longwotth Publlc Sustalued Yield Unit (. S. Y. U.), site of
the vegetatlon surveys, the Purden and Monkman units, and a

small portlon of the Robson. d Blg Valley P.S. Y U

(Figures 2-1 and 2-2).

B. Abiotic Environmeut
1, graphy

| The local terraln con51sted of mountalns separated by
deep valley trenches ex1st1ng below .1000 meters. Hortle‘

-
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(19701 desorlbed ~he area as a rolllng till plain
interspersed with numerous‘glacial lake basins. Raven lake
_ls surrounded by mountains and lies in alless precxpltoust
range west of the contlnental divide, north and .adjacent to
:the Cariboo Mountalns (Columbla Complex) and south of the
- park Ranges. Comp051t10n is bedded and metamorpnased

sedlmentary rock pr1nc1pally quart21te, of the rot0201c

ard Camnrlan age. Durlng the Hlscon51n stage of t e

Pleistocene epoch, these mountains wvere intensive e

glaciated, as reflected by drumlins, eskers, and/ other

features of the local topography (Envircmment C nada 1970) .

2. soils

'Soils of the regron are from Rlscon51n glaclal depOSltS‘

‘modlfled ‘by streamq and r1vers and materlals orlglnally
contained in glac1al lakes {(B.C. Lauds and Forests 1964).

The only exceptlons are ground water soils assoc1ated witd -

~.

'bogs and meadows;'ln ‘all cases podzollzatlon and gleysatlon

'

were the prevalent sorl-formlng processes. Most ‘area 501ls
developed under forest cover, and are ba51cally podzolic and

representatlve of the Podzol Great Group. Tc some extent,
N ]
‘the Gray WOoded Great Group also 1s represented (Hortie

e
1970) . -

3_vClinate

Lo

The study area was located in a complex Cordllleran

cllmatlc reglon, posse551ng a Koppen cllmatlc classrflcatlon



of Dfc (Wali 1973). Long,[cold uinters and short,-cool
summers, attributable to a Pacific maritrme influence, are-
characteristic (E. Wilke pers.’comm.). Mountainous terrain
prov1des a local cllmate of extreme varlablllty and
dramatlcally lncreases the role of altltude as a cllmatlc
determinant. In fact, the)serles of peaks and valleys
reduces the number.of warm fronts and promOtes the»common
deVelopment of occluded fronts, invading from the west (E.

Wilke pers. comm.) .

As a whole, the area receives mcderate precipitation.
and a wide range of seasonal femperatures. The mountalns
experience the greatest temperature fluctuatlons and receive

con51deranly more pre01p1tat10n than the Interior Plateau. ,

Due - to theipredcminance.of shallow layers of
chtinental-arctic‘air,.gentle-cutbreaks.of cold weather are
'tynical (E. @;lke pers. comm.).,ArCtic front5x§"e initially
hindered by the Rocky Mountains 3C milesvncrth of the area.
As a result =everal days typlcally pass before the system
deepens suffLC1ently to provrde 51gn1f1cant snowfall. In
general, winter weather fluctuates between'drj, cold and
relatlvely clear periods and m° ld moist and cloudy

CODdlthDS dependlng on whether arctlc or maritime systems

prevall.

Snallow’layers of arctic air also cause extreme‘and
strong 1nversrons durlng wlnter. Temperature lncreases of

(::ﬁBOOC over a Iise of 600 meters are not uncommon and it is
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not unusual to have strong northerly winds in the
‘bottomlands while brisk southerly winds prevail at 1220

‘meters. : . C ‘ ' .

The“aVerage yearly_precipitationvranges'from>52~93 cm
'in the region althouga the“general;pattern throughout the
area is similar (Table 2-1). Snou accounts for 33-50% of tne
annual precipitati%h, mainfall,varies widely on an annual
and monthly basis. Spring is the driest'season, particularly
before May when;rainfall begins to gradually'increase. By
late June a decrease in prec1p1tatlon begins, followed by
.anOther peak early in August, and a second reductlon.
beglnnlng in September. The majorlty of the prec1p1tatlouhls
recelved durlng ‘the summer in the form of convectlve showers
resulting from maritinme ;nfluences‘andnlncreases in daytlme

temperatures (E. Wilke pers. connm.). The numerous lakes in

‘the region also'contributelto shover actiVity.

Snow‘may fall ahy time'from September'through Hay., but

-the maJor accumulatlons occur between November and February.

The greatest monthly snowfall usually occurs. durlng January;

'Snowpacxs, an lmportant factor in wlnter travel and

foraglng, vary from 1-2 meters in the valleys to u- 5 meters
at. tlmnerllue._Generally,'Z 3 meters accumulate durlng the
peax sSnow season though occasxonal wvarm perlods may result

_1n:reduced_depths,

. From November through Yarch ‘the mean monthly

temperatures are generally below freezing at all locations

PSR LN S

RN 2 O VSR T AN
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(Taole 2-2) . January has the coldest mean daiiy teﬁperature;
averaging -9. 8°C. July and August are the warmest months,
 exper1enc1ng mean dally temperatures of apprcxlmately
15.59C. The lowest temperatures ever recorded, were -58°C

and -500C for Prince Geerge and McBride, respectively.

South:is'the prevailing wind'di:eetion,'foilowed
Cclosely by northerly winds during the vinter and spring.. The
aﬁerage énnual wihd velocityfat_PrigCe George ie 11.6 km/h-
(Taple 2-3), but'sfrong gust; e; hiéh as 20-80 km/h are
typical and/frequeht'in the moqnﬁains,.pertiCuldgly during

the wintere.-

C. Biotic Environment

1. Flora

| ThebvegetatiOn'in thevsfudy area had hotfbeen
classtled prev1ou5¢y. Only vague-ana general descrlptlons
'of broad blogeocllmatlc zones were avallable. Consequentiy
extenblve phytosoc101091cal studles ‘vere completed to
prov1de a precise-and unamblguous representatlon of carlbou
‘range and a baSJ.c for studylng seasonal patterns of resource
‘utlllzatlon (Bloomfleld 1979). In thlS section brief ‘
descrlgtlons ot the dlstrloatlons and charactetlstlc
features of local glant communities prov1de a suitable
.lntrodactlon to subsequent chapters on the seasonal food -

_hdbltb 'and habitat selectlon,of mountaln carlbou.
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Table 2-2 Mean Mont _1 And Annual Temperatures i_,l
' Central British Columbia
Prince ' Aleza Donme McBride McGregor Robsow
George Lake Creek _ N
Years - 25=29 19 14 20-24 . 20-24 20-24
observed - ' o
Jan =118 =12.4 -11.2 -9.1 -11.6 ~2.9
Feb ~6.2 -6.3 5.1 T -4.3 -5.6 =~0.3
Mar -2.1 - ~-2.4 -1.1 -0.7 . =-2.2 3.2
Apr 3.9 3.2 4.9 5.1. 3.4 8.5
May 9.4 8.9 10.0 10.3 9.3 12.9
June 13%.0 13.2 13.9 13.8 13.2 16.3
July 14.9 15.2 16.1 15.9 . 15.1 - 19.8
Aug 13.7 14.1 15.0 - 14.5  14.3 - 18.6
Sept 9.8 9.9 10.9 10.6 10.4 1.3
Oct 4.7 . 4.7 6.2 5.7 4.3 8.2
Nov -2.8 -2.8 -2.4 -1.8 -3.0 2.6
Dec -7.6 ~8.3 -7.2 -6.3 -8.2  =0.7
HMean Annual 3.2 3.1 4.2 - 4.5 3.3 8.4
Hottest Month July July July July “July July
a. Mean Daily 14.9 15.2 16.1 15.9 | 15.1 19.8
b. Mean Max*  22.1 22.5 24.9 23.8 . 22.5 28.5
C. Mean Min¥* 7,7 7.8 7.2 8.0 7.6 1.2
Coldest Month Jan Jan . Jan . Jan. ~ Jan ~Jan
a. Mean Daily -11.8 -12.4. -11.2 -9.1 -11.6 =2.9
b. Mean Maxx* -7.2 -7.5" -5.6. =5.2 - -6.8 -0.4
C. Mean Min** -16.4 -17.8 -16.8 -13.1  -16.4  -5.3
* Mean Daily Maximum Temperature
** Mean Daily Minimum Temperature
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Within the srudyfarea, the yegetarion was rich, diverse
and luxurious. One-hundred and thirty'vaschlar plants were |
ldentlfled. Non-vascular species also were nDumerous.
Thirty-six terrestrlal lichens, 21 mosses and 28 arboreal

lichens were identlfled.

_The vaFcular plants typically uere domlnated)by
perennial speC1es, which demonstrated reasonably. unlform
dlStrlbuthDS. The flowerlng herbs usually were the most
aoundant plant group, followed by the shrubs in lmportanoe.k
"Terrestrlal, non-vascular plants made a relatively small but
consistent contribution. Moss coverage generally.exceeded
the cover nrovided'by the moreldiyerse terrestrial liohens.
An abdndant and rich arboreal lichen layer was present in

forested areas.
Althoughva large number of species 'with varying

“frequencies would suggeSt heterogeneity, considerable
overlap existed in floristic composition. Nonetheless, major
differences were apparent, and six vegetation zones were

recognized.

Two forest zones were 1dent1f1ed. Forested stands
generally exceeded the 121-1&0 age class and the 30- 38 meter
helght class, and were 1n one of the two mature stocklng
classes (d C. Lands and Forests, Area Volume Summarles)
Logged areas were the typlcal exceptlon.-A tendency toward

- fewer but larger trees per hectare, and heavier, more-

'luxurlant understory vegetation also was noted. In more
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, accessible areas, however, there was an aprarent trend
toward early successional stands.
a. subalpine fir-engelmann Spruce zone

The uprermost conlferous forest, named for ltS tree

domlnants,‘was the subalplne fir-engelmann cpruce zone

(Ables lasigcarpa - Picea engelganni;)."Forests'betweeu 110@.
and 1750 meters uere almost entirely this type. All aspects
were occupied and moderate slopes Here preferred. These
dense forests contalned many snags and rottlng logs. The
e'understory vegetatlon was rich and luxurlant and domlnated
by “the herbaceous vegetatlon of the field layer. Floweflng

herbs and gram1n01ds were partlcularly 1mportant. The

.——.—— ———— em Lol

—_—— ==

177}

‘Alectoria §§rmentosa, Parmelia sulcata, Hypogymni 'a physode
and several spec1es of  Br 1 ria domlnated the abundan

tarboreal llchen flora.

b. western red cedar-western hemlock-engelmann Spruce zone

] - Tne western red cedar-western'hemlock-ergelmann Spruce
-«

zone was the second conlferous forest (ThuJa g_lcata - Tsuga

heterophylia - Picea engelmann nii) . These moist, cool forests;

occurred on all exposures and were best’ developed below 1125
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‘meters. Cedar, hemlOCR and sptube, respectively,dwere
dominant in 48%, 29% and 23% of the stands in fhis-zonee
Moistune played an important role in spatiai distribufions.
Colonizat;qn ¥as fanofed on:low elevation sites with good

water balance.

Tree luxurlances and sSite lndlces surpassed fir- spruce
~forest values. Many stands exceeded uo neters and 250 years.

The shrub layer was especlally vell develored and y

contributed greatly to an-ayindantvand rich understory.
o ' W - ' _ :
dHerbs also contributed substantially "to the cover. Numerous

suags and rotting logs prombted eXtensﬂQe cryptogamic
'development. The major, understory . spec1es were Qplopanax

horrldum, Aggxgigg”felix-femina, Alnus crlsga, Cornus .

ium t:lﬁlorum, ggbus E_datus. g_ltl era-

l
canina and Cla d_ ia coccxfera. An. abundant and-dlverSe o

.eplpnyte rlora also ex1sted and was domlnated by g_g;_'

.Qulmonar;g, glat&smat;a glauca ‘and dypggxgnla gnysodgs

. ) . . ;
Sy
/

c. supalpine neadbw zone
1 snbalnineimeadou zone wasvreéularly dispersed'
througnoun the forestbzones, Meadows‘wenefdistributedvfnom
-1000-1700" meters, though»the majority occurred above 135b
meters, Individnal’meadows were a mosaic of diierSe'meisture
conditionsvand:luxnniant vegetation. Southern,‘southwestern
and northeasterniexposures and mode;ate slopes were most -

conmonly occupied. . ' : aoe T

oA
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"Nearlyvtvo-tnirds'of the Vegetation wvas contained in
_the dense and dlverse herb layer. shrubs vere restrlcted to
_the perlphery. Moss and terrestrial llchen cOver was well
belou average. Among the major plant spec1es were g_ggélgug'

lanatum, Luzula uahlenbergll, Carex nigricans, Arni

latifolig, Caltha leptosepala, Clavtonla lanceol ata,

Valeriana sitchensis, Tiarel‘a unifoliata,

ds krumholZ'zone

PN

. [ ..
Characterlzed by stunted trees, dlffuse marglns and a

gradual reduction in tree heights, the krumholz zone
occupled an ecologlcal boundary between the conlferous’
forests and alplne meadovs. Most srtes occurred between 1650.
and 1850 meters.iEasterly and vesterly exposures uere‘

preferred with the greatest numnber of 31tes“occupy;ng'

southeastern and eastern aspects.

The vegetation‘was composed of shrubbv.and'herbaceous
plants . unlque to the zone and a varlety of invaders from
subalplne areas. Shrubs and trees vere poorly developed and
dlstlnctlve growth forms resulted from harsh cllmatlc
conditions. Mosses and terrestrlal llchens were poorly
developed though the llchens occ351onably formed rich mats.-
However, the field 1ayer contrlbuted approxlmately 85% of
Qtﬁe vegetatlon and - was dense and profuse. The %pst 1mportant_

plants in thlS zone 1ncluded Sallx glauca, thllodoce
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empetriformis, Cassiope mertemnsiana, Claytonia lanceolata,

Senecio trianqularis, Pedicu;ariS'bracteosa, Trollius

e. alpine zone

Anowe'timberiine‘the alpine'ZOne predominated; ihe :&
vegetatlon, exposed to long, severe'winters and limited
growing seasons, was domlnated by suppressed perennlalsi
s abby woody spec1es.and lugurlant cryptogam;c canpetsr

>Most_sites occurred anove 1750 metérSQ Wind eroded sites and

rock outcrops were conmon but the most diﬁe{se and abundant

vegetation occupied-gentle slopes and flat areas.

Trees. were absent and shrubs were sparse andvpoorly
developed. The forbs.vere ‘the major coutrlbutor to tne'
alplne vegetatlon and were . dlverse and abundant 1n all
locatlons. Gram1n01ds and water- lov1ng herbs uere of

aiartlcular 1mportance.‘Most areas also - had moderately

>

Jﬁbundant cryptcgamlc carpets. The primary ; glant spec1es

fmncluded salix glauca,; Salix nivalis, Cassiope mertensiana,’
- o S v . _ ' -
‘Gentiana glauca, Erigeron hjmilis, Pedicularis nracteosa,

N

Phleum alpinum, Poa alpina, Lupinus nootkatenSis, several

S species of Saxifraga, Cladonia rangiferipa, Cladonia mitis,

3

—— e T e 2

Stereocaulc ande and-Stereocaulog>gas¢halg.



f. disturbance areas

Disturbed areas were the result of recent logging

activities. The character and méghithde of disturbances were ,
. . ) . . . . ) . 4 ﬁ . vl
dependent on topographical features and harvest methods.

uequy all sites ggcurred- between 750 and 1400 meters in the
-, . Vi . K :

]

fir-spruc€ zone. The structure and floristic composition of

‘thesé disturbed areas was signifiqantly altered. The

wldespread occurrence of élash stumps and otler depris was

— -

T e -

gulte notlceable.

T

[N

~

aneés were usually absent. Where reforestation did
occur; thé sites were pooriy stocked with immature trees .

seldomn aqhiéving héights of 2-3 meters. = .

- 'Shrubs uére vel; fepresenﬁed‘and achunted-for 90% of'
the vegetation. Most sites had moderately>déyelopéﬁ fiélﬁ»
‘layers thoughvcoverfanuﬁdance véiués weréhcbhsiﬁerably'belou
ayeraée.DTerreStrial’lichens and mosses prOvidga minimal

'

‘cover. T he lichens'we:e'particulérly restricted, perhaps due

to soil de31ccat10n. The major plant species occurring in

tbls zone lncluded Sambucus melanocarpa, Rubﬁg Qarviflorgg,

Rubus strlgosg§, ggllohlum anqgstlfollug, Actaea ﬁrunra,

e p— - ——— e

.'gxggoca;pium.drjopteris, Galium triflorum, Eguisetum

PP~

pratense, iHe acleum lanatum and several species of Cladonia.

e

2. Fauna '
A wide variety o: aimals, native to the subalpine

forests, inhabited wane sfudy area (Appendix B). hodse (Alces



in significant numbers. At hlgher elevat'ff
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al :s) axe the most widespread and abundant or the resident

',ungulates (Env1rcnment Canada 1970). They are partlcularly

= -

icommon in the Interior Plateau, where large burns and

i <

'logglng act1v1t1 have created exten51ve early succe551onai

communities. Summer dlstrlbutlons are wldespread, ranging

from valley bottomlands to high alplne neadows. However,

<‘dur1ng the wlnter season populatlons are-concentrated at

lower elevation locations'whichkprovide sufficient browse.

) N L4

N4
Mule deer (Odocoileus hemlonus), though once numer us, are

present only in low numners,‘and are widely scattered .

_througnout their ‘summer range. During the winter they are

severely restricted by deep snows and are subsequently

limited to areas of limited. snovfall and accessible forage.’

Mountaln goats (or ggg am ericaggs),-and.blghorn‘sheep
(OVlS canadegg;s), also 1nhabit the‘region in limited

“““““ /

numbers. Very llttle is known of thelr statuQ or

dlStrlDuthD. Black nears (Ursus amerlcanus) are common and

. wldely dlstrlbuted throughout wooded areas, whereas grlzzly

bears (Ursus arctos horrlbllls) are only present in low

numoers and are restrlcted to the more remote regions.

Wolves (Canls lupus), and coyotes (Canls latrans) are the

most commou_predators, though both are only present in low

numbers (K. Fujlno pers. comm.). Lynx (anx lx_x), boocats

'(Lin fus), cougar (Fells gon olor), and wclverlnec (Gulo

v

—_——

\lr o

qula), occa31onally freguent the area, but they are not

K

- common. Only the lynx and wolverlne have ever been present 2
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ground squirrels (Speggophilus.colugbidngs), hoary marmots
(Marmota caligata), and porcupines (Erethizop dorsatum) are
] / _ . 2 o M

guite common. Only the porcupine, however, is regularly

observed'in lower, forested areas. Other furbearers common

‘in the area .include the fisher (Martes pennanti), pine

marten (Martes'americana),'long—tailed'yeasel (Mustela

,igggggg), and american‘beaver (Castor canadensis).

Wolverice, lynx, coyotes, and wolves also are commercially
trapped. R T
.x' * ) . . Q
B _ .
D.. Hlstory Of Land Use And Beglonal Development

h;tnln the,Raven Lake Study area, all lands are jOlntly

~ddm1nlstered by the British Columbia Forest Serv;ce ‘and

,Northwood Pulp and Tlmber Limited. The site primarily lies

within the Longuorth Public Shstaihed.Yield Unit (P;S.Y.U.)
Foresrﬁ(Figure 2-2)._Logging is the principal economic
eC&Erity-,Therexpandeqloaribcu'popdlation sthdy region, adds
rhe Mo:kman and PurdeonP S.Y.U.'s and a Smaii portion of the

\-l.—v

'Robson and Big. Valley Forests. Pﬁrden’Lake Provincial Park,

A

'encompa551ng 140 hectares, was establlshed %E»August of 1971

~in- the Durden gorest. The small v1llages of Penny, Urper.
Fraser, Slnciair MlllS, Dome Creek and Mc’rfgor, and several
nomesteads also are located in the study region.

,.f

Nonethelé&s, the land resource is largely commltted to

forest lndustrles.i' ,5:533

‘a;
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1. Reglonal hlstcry

Ps

:§J’ i
Prlor to the 1793 expedltlon of the North West Fur  ~

, Tradlng Company, led by Aiexander Macken21e, only the Sekani

and ‘arrier Indians occupredglhe area (Mor;ce 1904; munnalls

'1946) . However, by l807 Simon Fraser had_established oompany
- posts at fo}t'fraser, Fort St. James and Fort George; For

nearly 55 jears the fur trade flourished even though

settlement uaS'lamlted. Not untll the Caribou Gold Rush and

. constructlon of the Colllns Overland Telegraph, 1n the

mld 1860 s, were any srgnlflcant number of Europeans located.

1n the area.

~In 1913, 42-years:after joining confederation; Erltish

Columbla recelved the transcontlnental ralluay. ConstructIOn
_~and completlon ‘of this rall system stlmulated a new wave or‘
fsettlement brlnglng farmers, loggers, traprers, prospectors_
and real estate speculators to the area. Small saumll s nere
estanllsned at scattered locatlons along the Grand Trunk
Pacific Rallway (Canadlan Natlonal Rallways), and access,
provided by rallroad constructlon stlmulated agrlcultural
homesteadlng. The rei?on then, experlenced its first pa jor -
:  perloa of. growth (Slemens 1972). DeVelopment contlnued untll

world Wwar I, when growth and settlement shargly decllned

(B.C. Dept. Lands, Forest, Water ResourcesA1964).

3

The economic slump,fprecipitated by a lack .of markets,

continuedvhntil 1940 when the area began an unprecendented

22
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period of expansion and growth. Between 1941 and 1961 tae
Prlnce George populatlon grew rapldly from 13,366 to 49,901
- (B. C Lands, Forests, Water Resources 1964). By 1974, the

estimated populat;on was nearly 65,000 (B.C. Regional Index

1975).

A tremendous increase in the activity of the forest
industries nas'been instrumental in stimulating the recent
industrial'expansion and-population growth, The'central and
_strategic'lccation of Prince George,»the regional
transportation centre, also was ennanced by major highway
and rallroad construction in recent years. ThelPacific Great
Eastern Rallhay was extended south to Quesnel in 1952 (E.
Rutley pers. comm.).«In 1958, a northern extensron connected
-Prlnce George to the Peace Rlver area. Durlng ‘1952 the John
Hart hlgnwaj, connectlng Pripce George and Dawson Creek was
'completed. Slrteen years later the Department of nghways
xconcluded a ten year constructxon'prOJect llnxlng-McBrlde
and Prince George (W. Ball‘pers. comm.) . Subsequent tof
completion ot these‘major transportation programs,
indnstrialization of‘the r%&;on has accelerated and further’

*

growth is imminent. _— -

2. Regional developnent and land used

a. agriculture .

From 1811, the date of the first successful -

agricultural'experiment west of the Pockies, until
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1950-1955, agriculture in the region was limited to

supplying goods for local consumptioumz&oday, concdrrept

with regional expsnsioh, agriculture is growing.‘
2 Apgro£1mately 29,950 hectares of the 120, OOO hectares -of
p&tentlally arable lands are cleared apd in productlon.-Farf‘#}y
size and 1€£ome also is 1ncrea51ng, due to 1mproved

marketlng Fractices. From 1931 to 1964 the number of farms
and ranches in ope:ation_declined from 1206eto 3QO but the
aVeragevfasm size ihcreased“ffom three to nearly 250 |
hectares (Anderson 1947; B;C. Regional Indiees), During_this

; . ) -

tine period<ﬁ consomitant shift fronm cereal and vegetable
ctops; to li::;ZZZ?\and forage produqtion also occurred.
This probably reflects rapid gfowth in fegional settlemenie
and economie‘wealth; Nonetheless, problems associated :1th
marxetlng, cllmate, and the expense of land clearlng have
.thus far prevented agslculture from becomlng a ma]or element
in the.fegion's econonmy.

b. fva.'fg

Jb}‘ 11-

- Forest fires, although apparentiy not a major
ecoldgical.factor in the habifat.study area ove: a‘short
“time ﬁeriod noneﬁheless’have‘been widely reperted in the

w
regioumn. Most flres have been causnd by llghtnlng strlkes but

a large: numben, deliberate andoacc1dental, have been

ascribed- to human activities (Appendix C).

puring the period from 1940-1949, the first decade for



which‘fire histories were readily available, tWelve fires
Were reported in the habitat study area. MoSt'of these
fires, all less than or equal to 20 héﬁtares, occurred in-

the MacClaurin Creek.area. The years 1946 and\1948 were

c_particularly fire prone. During ‘the 1940's, eleVen major

fires totalling 3000 hectares, and ranging from 28 to 1336 -
hectares, Mere recorded in the region. Eighty tvo percent of
these fires, along with the largest fire, located south of

the Bowron River near Pritcnard Lake, occurred during 1942.,

»* Y )
, .

Fwo other major fires in the same year, burning 290 and 135
,"fhectares respectively, occurred northeast of'the conrluence
of SlimvCreeh and Swish Creek and west of bome Creek on the

: Ny -
north side of‘Slim-Creek east of Swish Creek. Numerous »
fires nurning léss tnan 20 hectareSJalso were recorded, with"

- the majority locatea near human act1v1ty in the Fraser River

Valley.

from 1950 to 1959, all of the major'fireS»covered less

than 120 hectares, and only seven Fires larger than 20

hectares occurred throughout the region. The largest fire- _ @
burned 100 hectares in the VlClnlt" of the'19u2 Pritchard A o é

Lake rire.‘In the region, 1cn/ and 1958 were the most (5f“

notable years of fire occurrence. However, the only riref*

_ recorded in the habitat study area during the decade, burned

~near MacClaurin Creek, east of Driscoll Creek during 1954.

It consumed less than 20 hectares of timber. Again, the
majority of reported fires occurred in the settled areas of

the Fraser River Valley.
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Fire damage hetween‘1960 and 1969 was the most Severe
for the 40 year period reﬁiéwed. Seventeen flres, mostly
reported during 1960¢ 1961, and destroylng 10-15 hectares of
timper each were chronlcled in the habltat ctudy area
alone. The Hungary Creek~Sllm Lake area sustalned flve
-rlres, vhile the remalnder were recorded in ‘the Lunate,

MacClaurln, DIlSCOll and Slinm creek wat;;sheds. A sipilar

'pattern was obv1ous throughout,the reglon; with the majority
of 'the abundant damage sustalned during twenty major fires,
~occurr1ng durlng 1960 or 196T. The seven. largest fires
alone, accounted for 96 9% of 27 635 hectares of timrerland
burnea (Appendlx C). Major flres during the 1960's ranged
from 20 to 15 137 hectari%@ The largest flre occurred during
“July of 1961, and kurned in the area of Tsus Creek near
Fly, Swamp and Kenneth creeks, and northwest of the Bowron
lRlver. Two of the other six flres exceedlng 200 hectares
.were located in the:habitat study area. The first, destroyed
zoz hectares of flr—spruce timber southeast of Papoose Lake,
"near the confltence of Slim and Everett creeks, while the
second fire, burned 8225 hectares near Haggen Creek and
northwest of Domlnlon Creek and Clear»Mountaln. As was the
case in the two fprevious decades most of the flres,
1ncludlng the four remalnlng major flres, occurred in the

- Fraser River Valley and the northern portlon of the study

: reglon (Appendix C). : .

Contrary to the 1930-1969'period the first seven jears

"of the 1970's experlenced a reduction in the number of
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fires. Nine fires exceeding 20 hectares'uere r%corded,
though not cne occurred in the vegetation survey area
V(Flgure 2= 2) IThese fires, ranglng fr m 22 to 290 hectares,

were cons;derab%g sma%%gr,'vith'dnﬁgafwo greater than ZQO

hectares.,Bothﬁpf tné%eﬁf?' ' cafed north of the

Fraser' RlVQr and east of Cres-vnthpifr?'!uring B 1970vs,
e S A
all of the fires in: the study area ané.

1 <

e'ﬁBjOrity of those
.s'. .
in the reglon, were recorded in 1971, The three fires

located in the hanrtatgi}udy area, prlmarlly affected the

Slim Creek-Everett Creek area.

3y

Generally no tree species or forest type exhibited a
dlsproportlonate susceptlnlllty to flre. Additional
information concern;ng the characteristics of affected
stands wvas not aVailable. However, Leports did indicate that
fires typically started in slash, logging_debris, heavy
windfall and other highly'combustible material.,There aleo_
appears to be'a trend toward an increase in the number and

percentage of fires initiated by man (Appendix C)-

c. forestry ;
. /

'since 1950 the logglng industry in-Cenrralvﬁritisng
Columbla has undergone major changes.,snall, seasonal
lcgging operatlonc have been replaced by large, centraliied;
1ndustrla1‘compleXes. Highgays, all weather roads, |
rubber-tired machines, clear—-cut logging'practices and other

changes in egulpment and technology have combined wWwith-
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increased demand to elevate the forest'industry'intoﬁg
prominence. Ibday'it is the mainstay of the region's

€Conony. .

The Purdeh P.S.Y¥.U. is administered iﬁvthefsouth at
P;ince‘George, and,in the north at Aieza Lake. Logging
'activity of any consequence did not occur before 196 6. Major_:
development énlyvcommenced aboﬁt 1970, when 910 hectares
were loggéd.gfrom 1971 to 1976 the quota fluctuated Letween
450 and 26751hec{ares and:ptéduétion costé’doubled. Under -
the ‘sustained yield program the 1977 harvest, represenfing d
full commitment to the sfabiliZation Qupta, w;s reducid to

1620 hectareS‘i&.‘Turne; pers. cqmm.); : ‘ "u'

Initial develoyment in the Monkman P.S.Y.ﬁ. occﬁrred‘

" between 1968 and 1§70; though sdme,limited harvesting'waé
~compléted as ‘early as 1965. . Fron the»earlieét logging
period, quotas‘have gradually increased. The Forest Sér;ice,
nowevef,.dpticipates a maximum ailowable cut of 1400-1450
,hectares annually, commencing during 1977. Supervision of
thié forést~management prbgqam will be conductéd at Aleia 

Lake in the west and McBride in the eastern .section.

in the Longwor£h P.S.Y.U., small volumes of timber ha
been'éut along. the Cénadian NationallRailway and the Ffase
'Rivér sihce the 1940's. Nonetheless, priég‘tO’CQmplftion o}
Highway 16'in 1968, ;ogging‘development was limited;_siﬁce
that time and until 1377 annual-quotas-fluctuated’between.

’

550 and 1950 heCtarés;rCutténtly, nowever, thé,Longwbrth
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forest_alsofﬁas been placed on a stabilization program,
-Jointly administered at Aleza Lake and McBride. An upper

e

limit of 1uoo—1u50 he~tares has been set on the annual

timber -harvest.

The'Punden, Monkman and Longuorth forests comprised theA
vast majority of the extensiye study area (Figure 2- 2).
‘Table 2-4 details the dlstrlbutlon of land betueen forested
andrnon‘forested land. Most of thé vegetatlon Studies were
conducted in the Longworth Forest. Table 2u5 deSCIlbeS

Longvworth lanu classxtlcatlons, and characterlzes the

.d;strloutlon of forest types.

d.\guidé@outfitting

Provincial law tequires’that non-resident hunters
secure the services of a licensed gulde. &eatly one third of

e

these 1nd1v1duals select to VlSlt the central QlStIlCt

where 28% of the provxnce's guldes account or 22% of the
'prov1nc1al 1ndustry S annual income. Although some dlsparlty
exists, many profltable guldlng bu51nesses are operated in
_}the reglon by local 1nhab1tants and n951dents of other'
zones. In fact nine lnd1v1duals currently do pusiness ln tne

.
study area alone.

€. transportation

"\

Improv1ng transgortatlon fac1llt1es have plgyed an

1mportant role 1n the growth and lndustrlallzatlon of the



Table 2-4 Forested And Non-Forested Land 1o

_____________ The Pyrl
Sustained Yield Unlt-Fbrgsts Of The Study Area

Area (Hectares)

Forest Forested - No;:\\\\\§‘ Total

' Forested ™
Longworth 345,573 146,368 431,941

Monkman 302,464 245,558 ¢ 548,022

Purden ;215,904 23,149 239,053 e
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‘Table 2-5 Classification 0f Land 1o The Longworth Public
S~.__ Sustain ¥ield Forest, Central Britis olunmtia
@ - Mature
' o Timber Total # of
Site Types ‘ N (Hectares) (Hectarqs) P.S.Y.U,'
Douglas Fir Pure and 353 683 0.14
~'Dominant Mixed Forests ' '
Cedar Pure and Dominant 53,385 53,457 0.46-
Mixed Forests : 4 ‘
Lodgepole Pine Pure aad 8,042 10,545 2.63
Dominant Mixed Forests g ‘ ) '-u
'Fir ‘Pure and Dominant 80,015 89,031 417,42 7
. Mixed Forests : -
‘Hemlock Pure and Dominant 15,182, 16,725 3.22
-Mixed, Forests ' » ' -
142,312 152,017 = 29.71
1,237 7,225 1.y
Miscellaneous 5,716 15,890 3.01°
- Residual ‘ - nil 2,911 0.51
7%y Poorly Stocked \ nil 8,078 1.46
., Non Commercial ‘ nil nil 0.00
. Forest Subtéta 306,242 . 356,562 67. 63
. Kxunholz ’ Tk - 18,612 . 3.64
Alpine e * 108,486 0 21.23
Water L * 11,295 C2.21
Disturbed Areas o * 7,508 1.46
Roads ' o _ * : © 468 0.009
Non-Forested Subtotal” R 146,369 28.64 -
Alienated Land ¥ 18,976 3.73
__________ 306, 24 521,907 100.00

spra

e
S
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* Non-forested Land °
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Prlnce George reglon. Two ralluay systems ccmbine to'promide

rrelght and pacsenger service to and from Prince George,

McBride and the outlylng v1llages. . .

-~

Completlon of the Prince George—McErlde dlghuﬁy, in

-

1968, prouably wvas tne most 51gn1f1cant reglonal

de&elopment. Prlor to,1969, all the roads in the region were"

N
dirt and gravel. Now major, ‘all-weather, paved highways
connect Prince George t03centres in all directions and have

resultediin increaSed tourism and'commerce. Accompanied'by

~an extensive network of 1ogg1ng roads,,thls development also-

led to centrallzatlon of the forest 1ndustry.

© Lonstructlon and malntenance of rall and hlgnway

‘facrlltlés vas not wlthout c?nseguence. Both the Brltlsn

\
Columnla Railway and Canadian Natlonal Rallway cleared and

S

now malntaln a mlnlmum rlght—of-way of 15 metres on elther

side of the rall bed (J. Mekechuk pers. comm,; E. Rutley

L] l

pers. comm.); Ine hlgnway's department englneerlng sectlon

also utlllzes a rlght—of*way which was 1ncrea°ed to 45- 60

4

metres. In either case, once-altered the habltat is

contlnually controlled to avoid SLgnlflcant regrouth of

vegetatlon.

P AT L e s g
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" III. PATTERNS OF RESOURCE UTILIZATION - SEASONAL HABITAT

. ',&. SELECTION

A_ Introductlon

Carlbou ekhlblt povement strateglec de51gned to

optimize seasonal resource utlllzatlon and maximize

survival, bututhe level of”attachment to tradltlonal areas .

is. imprecise (Couan 1974) . Houever, broad generallzatlons

; descrrnlng carlpcu movements as almless wanderlng over

‘ extensive areas are nisleading. All wlld an1mals-have

limited igdividual'ranges.‘Thevsize and importance of these
ranges are simply unknown for mountain caribou (LaYSer

1974) ..

It has been proposed that the unpredlctanle movements

of mountaln caribou may be largely attrlbuxed to the
,seasonal varlablllty in their food supply (Fasnlnghauer

© 1965; Chapter IV) Subsequent spatlal adjustments pronably

esult from reactions to. topographlcal and cllmatlc
&’
conditions. This is partlcularly true during the wlnter

season (Edwards 1956). | . | -

‘Past research iadioates that mountainrearibou
migrations are altiiudinal andylocal in character (Allen.
1900- Flinn - 1956: Preddy 1974; Edwards and Ritcey 1959).
These movement< appear to have seasonal 1mp11catlons (Evans

1960) . The nomadlc and restless behav1or of carlbou also

contrloutes to the ~conmplex nature Qf seasonal movements

52 -
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(Euans 1960) , whic: Ecwards and thcey g@959) characterlzed
as blannual migratory osc1llat10ns. This nomadlc behav1or

takes the carlbou tnrough a wlde varletx of plant ,'f} ‘*wx,

communltles each ‘year (Skoog 1956), and”reduces the

opportunity for observation. ‘%

~
4. ’,

Though general, seasonal movement patterns have be@n

- : ,»‘«

'descrlned, relatively llttle is knoun ‘about the seasonal

habitat preferences of mountain caribou. In this studyp

hapitat studies were designed prinarily to determine

seasonal. ch01ces and strategles; Cdnsiderable attention also

was dlrected touard an understandlng of the lnfluence of

environaent on movement,adlstrlbutlon and habitat select;on.

The spatial dlstrlbutlons,‘and seasonal movement

patterns of the local d}rlbou‘?ere eyaluated in several

ways. Technigques included aerial reconnaisance, ground

surveillance jand.communication with local residents and

resource personnel. o

Aerlal reconnalsance, travelllng 1n all dlrectlons, was’

B conducted ‘on a random ba51s. The rugged terrain, large study'

area and small carlboﬁ populatlon precluded the use of flxed

area or llne transect census methods (Slnlff dnd Skoog

'1964). A total- of approx1mately 115 hours of surveys was .

'completed u51ng a Bell Jet Ranger hellcopter. The general



comp051t10n, behav1or, condltlon and activity of the animals ' \
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.
Survey routes were eéstablished on the basis. of previous

Cm.

Lesearch and the knpown habits of “the local bands.

‘The majority of aerial counts-occurred during the late
winter and early spring, when snow cover and concentratlons
of caribou above timberline lncreaéed sampllng success.
Surveys conducted to determine seasonal distributions and”
preferences were. attempted on a monthly basis. Altnough

conslderable time was expended examlnlng per51stent alplne

: snowflelds, a concerted erfort was made to 1nspect adl areas
\

Aegually.,Thls assured unlformlty in examination of séasonal

\
habits_and optlmlzed the allocation of sampling efforés.

s.
. . . . . v\\
Yuring air and ground surveys, the areas examlned *ere '

'thoroughly searched for anlmals, tracks and pellets. Any\\

actual sightings or animal CJgns were recorded on

Oounservation sheets. Max1mum and mlnlmum estlmates were madg\

_during each survey. Cnaracterlstlcs of the topography and \

vegetatlon vere described for each encounter; and where ,X(_
\

possxble, notes were made on the abundance, aggregation, o
\

\

—

.on tne ground kut oetause of a firm policy to av01d

harrassment, this was not p0551ble in each case.

. GroUndssdrveys provided a great deal of the population

data. Periodic v151ts were mage to each section of the Study
area. In addition areas of reported or observed caritou

act1v1ty were examlned A caribou census taking network,

|

| S ‘ T

.

sighted. Attenmpts also were rade to examlne 1nhanlted areas . N
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fguldes, government off1cﬂ€1s and sportsmen, also were T

55

involving many ‘local residents and industrial and government

.

employees, maximized the opportunities for successful

surveillance. Caripou or caribou tracks were followed, and

'Smovement-, nunbers and activities monitored. Motorized

vehicles werelnot used.

Ground and'aerial surveys were combined to obtain
monthly and totals population estimates.vIt was assumed thas
maximum counts, aerial and ground combined, rrovided tne
most representative appraisals of minimum population size.f
Every attempt was made’to avoid duplication by glVlng
precedence to grcund counts and accdhntlng for known

movement corridors (Freddy 1974). Sightings were compiled on

g

‘a 1:250,000 topographic map.

Addltlonal lnformatlon wvas obtalned from a
questlonnalre c1rculated amongst agenc1es “and 1nd1v1duals
with .nowledge concernrngwtﬁekstatus, trends ‘and habits of

the local mountain carlbou. Many resrdents, particularly
\

-
'

1nterv1eued. '~
- To facilitate discussion and examination of seasonal

’strategies'each~year‘vas*divided into;<ix equal seasons

reflectlng changes in, veather and the spatial dlstrlbutlon?

~

of the caribocu populatlons. ‘The results and dlSCUSSlon

e

empha51ze the phy51cal, cllmatlc,‘and vegetative

characterlstlcs of seasonally preferred areas. The factors

1nfluenp1ng seas%nal patterns are treated in subsequent -
. : Lo

S
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b K

sectlons ~of this chapter. Seasonal food preferences and

. feeding hablts are dlscussed in-detail im the fOllOHng

«,

Chapter and are only brlefly mentioned here.

" C. Numerical Apnalysis

All recorded Oobservations, whether live’animals,

pellets or tracks, were tabulated The‘distribution and

\
. ey
,frf?méé%jgof the 1nd1v1dual cases Ulthln the varlable
SN o v

&

- SR
cateﬁoftes were subseguently analyzed and presented as

, .One-way tables -of frequency dlstrlbutlons. Frequency tests'

were conducted in the general or varlable mode in deference

to the nomlnally and 1ntervally scaled data classes (Nie et

.al. 1975):“

followlng examlnatlon of the dlstrlbutlon of cases, tne
relatlonSnlps between groups of two varlables Were analyzed.
Contlngency table (crosstabulatlon) analyses were selected

from ﬂhe qpmprehen51ve statlstlcal package developed in tne

soc1al sc1ences (Nle et al. 1975)
. J

Crosstabulaticn procedures\provided a)display;of
freguency dlstrlbutlons for multlple cla551f1catory
varlables (Nie et al. 1975) The subprogran,CROSSIABs
permltted computatlon of jOlnt freguenc1es and demonstrated
the relatlonshlps between discrete varlables represented in

crosstabulatlon tables, such as vegetation zoné vs. season. ‘



Chi-square tests were used to examine statlstlcal
: 51gn1f1cance and systematlc relatlonshlps. Results were
51gn1flcant at .05 levels of confldence. To facilic-te

comparisons, proktabilities were reported instead of

chl—square values. .
D
N,

Freguency distriputions were summarized{ and the
magnitude of relationships betreen variables examined oy the
Lambda measure of association. This statistic determined the
gainvimipredictive ability, or'proportional reduction in.
error, realized when ‘the values of the 1ndependent varlable
were known. Ind1v1dual values obtalned by asymmetrlc lambda
'explalned the varlablllty between two variables in botn |
dlrectlons. Ihese results were averaged by the symmetric
statlstlc, thereby analy21ng the overall 1mprovement in

predlctlve capablllty.

- D. Results And Discusslod

During thlS srudy, a total of 134 observatlons,
dlstrlbuted between four 51ght1ng classes, wvere recorded
(Apperdix D). The total 1ncluded 12 51ght1ngc made 7
1mmed1ately prior to lnltlatlon oF the study in September of
1973. Thlrty~%our percent of the 51ght1ngs were reported by
_gpersons not dlrectly 1nvolved in the research program.
Observatlons were made durlng all six seasons descrited

(Table 3- 1). All elevatlons, aspects, s#opespand vegetatiom

r ‘
' zones were represented (Table 3- 1). A chronological. list of

4
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' sightings is presented inxhppendix D.

All s1ghtings were tabulated and analyzed on the bas1s

?

of topographical and seasonal chaﬁacteristics. Table 3- 2

’4illustrates the systematic 1nterrelation~=h1pc betueen

important cnaracterlstics of caribou observations, and the
strength of assoc1ation betueen 51gn1f1cant variable pairs.
The seasonal distributions and act1v1ties cf mountain
caribou were strongly related to topographical and
vegetative parameters. Carlbou act1v1ty ‘also demonstrated
seasonal variaoility. Elevations, aspects, and vegetation

zones also were strongly interrelated with the seasons.

1. Spatial distributions of mountain caribou by topography

a.,elevatlonal distributions

Nearly 50.0% of.oaribon'observations occurred between
1350 and 1700 meters, and 9. 1% were above 1700 meters.
Seasonal distributions ranged between 732 and 1830 meters.
The highest elevations typically were utilized fronm Eeprnary
15 to April 14,and juhe 15 to o¢t9beg 1u'(mab1e'3-3).

A strong relationship existed. between elevation and

{utilization of vegetation zones (Tables 3 2 and 3- 4) .

Presence in cedar-hemlockvspruce and flr-spruce forests

dqminated animal distributions below 1350 meters, with the

former zone particularly 1mportant from 650 1000 meters.

From 1351~ 1700 meters, fir-spruce forests, subalpine

meadows, and krumholz areas were utillzed equally. Above
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_ -+
1700 meters, alpine locatlons comprlsed 90.9% of the

s1ght1ngs, while krumholz areas were occupied 9 1% of the
time. However, to a large extent these results may be
attributable'to the relationship between vegetation zones

'and their distributioas on an elevational gradient:

BRI

_(Bloomfield 1979). ' o

p. distributions by aspect
el
L
Mountaln caribou also demod&trated differential

dlstrlnutlons by aspect (Tanles 3-1 and 3-3). Iwenty percent
or tne SIghtlngs were recorded on northvest exposure
Southwest and north aspects followed, compr151ng 16. 8% and
15 0% or tne annual onservatlons, respectlvely {Table 3—1).

Western exposures accounted for the lowest overall

>

percentage-of caribou observatlons (Table 3-3).

Seasonar dlfferences also were apparent (Table 3~ 3).

Durlng early winter (December 15-February 14), northwestern,

i

northeastern and‘eastern aspects were most,hea{dly used.

Later in the winter (February 15-april 14) south'western and

then northwestern slopes were preferred. Northern slopes

uere partlcularly favored for the duratlon cf the sprlng
, %
season. Summer selectlon was less prec15e, and carlbou

occupxed all slopes hut~eastern and western. Early autumn .

-

dlstrlbutlons appeared to be predlsposed tc couthern and

(RS
¢

soutnwestern exposures. From m1d-0ctober to»mld December,v

all aspects except north, northeast and vest were commonly

'



S

. was an lmportant rerlection. of early ulnter habltat -

-expocures was most common durlng the late wlnter perlod.

e [l TANL e e e gy B e A e L g, Rt L ST R AL VDA

/ . o 6¢

[

used. ' /

Caribou,éistributiohs by vegetation zone and aspect
i . .

also were interrelated (Table 3-2). Use of northeastern

- exposures was not reported in plant communities above 1650

~meters, and was very limited in open areas below that

elevation (Table,3-u). Oon the contrary, heavy use.was
recorded ino forested areas, partlcularly in the flr-spruce
zone,lwnere all exposures were inhabited sometlme during the
y€ar. Ledar hemlock-spruce forests were most promlnently

used wnen located on northwestern aspects. ThlS relatlonshlp
/

selectlon and exposure preferences. Subalpine meadow /

'51ghtmngs weregmost prevalent from April 15 to August 14 and

on north, south, and southeast exposures. During late fall

-

and-early wintér caribou also widely inhabited these

meadows, partlcularly fn ‘southern aspects. Krumholz areas

were most frequently«used on northwestern exposures, above
\?u
1600 meters and durlng autumn and early wlnter (Table 3 4)

-—

In the autumn season krumholz habltats chn easternaand
{

'northern slopes were preferred.-Alplne areas also were

.selected twlce annually. Use of southwestland northuest

o
t
s

- Southern and southwesterﬁ slopes were most denselj thablted

vy, ’l-'.

daring the autumn season when carlbou also were located

.aoove tlmoerllne.,Lakes and muskegs werekprlmarlly used fromf

December 15 to Aprll 15 and again from June 15 to August 15.

1

Durlng the winter prlmarlly, vestern, eastern and 2

3

ks et

-

N\
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! . L
northwestern exposures were inhabited. Northwestern and

especially southern -aspects were preferred during most of
the summer. All obséervations in disturbed 'areas occurred on

southerly slopes during the spring season.

Cc. distribution by slope

Use of slore and aspect were strongly correlated (Table
3- 2),»though the vast majorlty of sightings cccurred on
moderate slopes.(Tanle 3-1). Only observations on southern'
exposures were more common on the steeper inclines, uhereas'
dlstrlnutlons on northeastern and eastern aspects were more
.<typ1cal on g&opes of less than 15%. This' apparent comblned
g Vﬂlon may reflect ,Seasonal shlfts in elevation lnduced

: ‘ﬁ*‘*matlc changes.

)
The steepestlslopes primarily were occupled during'the
_snou-free months, espec1ally from May 15-October 15. Some
use ahso was noted at hlgher elevatlons durlng the late
wlnter perlod.,Gentle slopes éxperlenced the1r’heav1est use
'from October 1S\February 15 partlcularly whlle carlbou Here;

locatea below 1350 meters (iable 3- 3) i.-" * ?'
AT T AR S o
A s1gn1floant relatlonshlp between slope and vegetatlon ®
N
,zone -also’ exlsted (Table 3~2) The most pre01p1tous slopes
fwere used Hhen carlbou lnhablted subalplne and alplne

meadows and emoankments along waterways. llght 1nc11nes 3

were .more heav1ly utlllzed 1n forested and krumholz areas,

though a large number of summer, alplne observations -

.

4.
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similarly occurred. However, moderate slopes were occupied

in ?ll zones (Table 3-3) .

-

2. Seasonally preferred areas

a. mid-winter (December 15-February 14)

buring the mid-winter season, mountain caribou were
guite mobile, moving in small, usua%}y mixed bands, and
rarely remaining in anj looalitf very long.. Early. in the"
seaSon the majority of caribou were-distribdted belorw1350

reters (Figure 3~1). Northwestern, northeastern and eastern

aspects and moderately sloped terrain were pneferred (Figure

3-2, Table 3-1).

e%@r-hemlookisprhce forests were a major constituent
of caribou range, particularly where the forest edge
contacted muskegs, lakes and other rlparlan communltles

(Figure 3-3). In these humld, partially open areas arooreal

«

liChens flouriehed. The caribou also»foraged for terrestrial

lrthens and- a varlety of perSLStent vasCuldr plants wherever :
t

; the SLoOW cover . remalned shallou«(chapter iv). Mature, {'

o

\ .
"open-cqnopled, flr—spruce forests located below 148 ‘meters
and on intermediate mountain lepes'116535%) also proyided’

- y >

;mgortan¢ habltat. Jensely rorested-51tes were favore uhen

-4
g . .

?the Carlbou uete dure to contlnue successfully roragl g for-
terrestrlal vegetatlon. When the cé;bpy no 1cnger p eventea_
- snow From accumulatlng on the ground open areas/y&thln the
fforest or along its edge became more 1mporjEB;//Snow>depths

. S
| P
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‘ exerted the greatest influence on the relative availability

of food plants and- thereby strongly dictated food hakits.

“a

The carlbou ~avoided frolonged 1nhab1tat10n of exposed areas,

'/pernaps to minimize the severity of high wlnds and low

temperatures.

el

Later in the seﬁson, oenef1c1al changes in nival

]

conditions permltted’”le caripou to extend their winter

v'.-'l

range to higher elevatlons. As the fnows settled, and became

~Crusted the carlbou climked to flr Spruce forests above 1500

meters and into the xrumholz and . alplne zones. Here, the

caleou showed ‘a preference for
)
sloped, benches, basins and wlnq"

‘fderately and steeply

e

Pt knclls. Norttern and
e@stern exposurestere’still p?&“ d (Table 3-3).
Timnerline forests and alpine Meaﬁows providedvcoyer and
food. Duringy this pcrtiop of the winter a variety of
grbfreeguliehens dominated their diet. ﬁlndswept areas,
partlcularly in the .alpine,  provided ﬁome forage but Vlthln
late winter Langes, SNOWS here deep aﬂ\/Very little was
avallaule excert fcr epiphytic llcnens.

-

b. late~winter‘(february 15—Aprilf14)

By the mlddle of February moct o“ he Carlbou had
reacheg their late wlnter hdbltdt Tocated in the nlgh

' country’near and above txmberllne. Slxty flve percent of the
apimals observed were located -above 1350 meter ‘and 25%

i i .
occupied krumnolz_and alplne sltes {Table 3-3). Sonme animals

v
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.

~remained at the lowe~ extremes of their range,ujhehever food

remained relatively abundant. However, the majority ascended

. to higher vegetatlon zones uhere winter forageﬁﬁps more

N

‘ dlets (Chapter Ivy.

‘inclement weather, but did not provide a comparanf/,=OUrce

'rfdge~ Im fa¢£ thomgh the spec1flc comp051tlon changed

readily available,. Durlng perlods of moderate weather
carlbou fed on arboreak llchens at the forest's edge and
terrestrlal vegetatlon bared in the alplne zone. However,
severe wlnterystorms drove the anlmals into the high
erevatron fir-spruce forests, where'both cover and food were
availanle. Moderate southwestern‘and nogthwestern slopes )

were preferred probably’ because the deeg snows‘were more

settled and prOV1ded the greatest support. .'. o

; At this time, cedar—hemlock-spruCe forests becane
conslderably reduced in seasonal,lmportance (Iable 3- 3). Toe
caribou spent most of the;r time in mature fir-spruce

forests,-partlcularly where high moisture stimuiated

[ I

luxuriant arboreal .lichen growth.(Smith 1962) . Muskegs. and -

wet meadows adjacent to forested areas were especially

important.'DenSely wvooded areas were preferred during

0 - ’ Lo
ot food. Deep, c%%pact u1nter snows made terrestrlal

. SRR n—‘q.!,':‘. 3,“ L
vegetation "unavailable except on, the occa51onal wlndsweptf‘}ﬁ,;,-a

arboreal llchens remalned tne main component of carlbou

!

Rotatlpnal use of ulnterlng afeae remained ccmmon, but

the carlbou occa51onally became statlonary and- 1ncreased
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their local feeding activity (Table 3-3). This was .
: : W, T

espécially-true when slides and ridées b€°3“€\§£§5/9f/§ﬁdfl%m $.

after winter storams. Perhaps this phenoneﬁon explains the
noticeable incréaée in live animal sightings, particularly
during periéds of mild weatheg. The cgssatioyvof'sevére
storns allowed animals_driVen to timberliﬂe the opportunity
to again.ccl;ect in bands..

- . [N

C. spring and eaily sunmer (April 15-June 1u)

iire warm weather and melting snows df spring tfigaered
a fetreat frcom timberline?to_the lowland foresp§l located
vbelow 1350 metefs (Table 3-3). Hgnshéw‘(196u) explained
these moﬁqments as preference for coﬁditions-faV6ring
'survivai.~lndeed travel was necessary before the onset of
deteriorating snow. conditions seriously reduced mobility and
 food supplies. The caF;bou méved quipk%z throﬁgh‘the‘
fir—sprucebfbrests, stbpping only briefly to.feed on a
variety of epiphytic lichens. Movement was continuous and
interrupﬁéd“only by poor weather conditicns. Travelvappea:ed.
greatést during b;i§ht, relatively cloﬁd—free weather, when
fa?o;aple snoﬁ conditions érevailéd. On‘occaéion, however,
'éaribéu weré-obééfvéd during plﬁgspﬁt weather, basking in
. the :sun (D.-ferguspnﬂpers. conm.) .S

~

 Sometime after the middle of May, the greatest
percentage of caribou bands opce,ag&in frequented mountain

¢ valleys below JOOO neters (Table 3~3). Arrival im these

&

-

N3
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localities coincided with the emergence of early spring

vegetatlon. Most animals sought rapldly growlng, green .

]
plants and ate few arporeal llchens. Open areas,

partlcularly suhalplne parklands and meadows constituted

'~preferred habitat. This probably reflected exploitation of

i
Tetu
t]

L
Y

‘ Ltﬁ\«

rorests and meadows, scme remained in wooded areas alkove

the ‘earliest, local snowmelt areas. Northwestern,

Southwestern and western €iposures, and noderate Oor steep

slopes, were most'commonly~used'(Table 3-3).

R

Although most caribou quickly reached the lowland A

*,

1275 meters. Their distribytion seemed to be dependent onA
arooreal llchen ;astures. These anlmals congregated ‘in small
gr@ups along forestiedges, lake shores, rlveISLdes, musnegs,
streams and wet meadows. in these locatlons, the caribou
contlnued to forage for eplphytlc lichens Northern and .
northeastern.slopes Were Leavily used pronably because Snow

condltlons provided better .support. Several anlmals also

3

- were observed feedlng on- exposed terrestrial vegetatlon aad

eating slush 1n ‘riparian hablt ts.

f

§ ' & -
~d. summer (June 15-August 14)

Late in June; thehcaribou bands began to reascend the
mountain slopes toward their summer\range. Suhalplne
parklands and meadows, interspered w1th1n the.mature
flr spruce forests above 1250 meters,“were prererred.

\

Tlmberllne and alplne meadous also were an 1m;ortmnt_range
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component (Table 3-3). Throughout this season ¢caribpou,

thouga more sedentary‘than;during=other periods, actively

a

_between wooded and non-forested areas. Lush} wet’

areas- provided luxuriant mats of graminoids and tlowerind

herbs.

The caribou: travelled at a reduced pace and appeared to
follouvspring grouth up tae slopes and fed on new,'succulent’
vegetation as the snow receded. hey sought rapldly grovlng

plants, heavily fed on: several specres and then abrgptlyz/’//
swltched to others as they appeared. Locatlons of tr _.xs and

pellets 1nd1cated that the anlmals usually remalne' Jus:
&

above the receedlng snovllne. .
?
pDuring the early part ofﬂthe season, the caribou

-

intensively‘foraged in the subalpine forésts and,meadous,

o

ana demonstrated preferences for southeastern, southwestern,p
‘northwestern and southern slopes (Table 3- 3). Carlbou were '
nost - frequently observed alone pr in groups of 2 3 (Chapter

V) .

>
-

La*er, hovever, the pattern. was somevhat-different. As

‘the animals reached areas adjacent to and abcve tlmberline,

s

northern and northeastern exposures lncrea51ngly wvere
favored. Here, remnant snouflelds and cool breezes probanly
prov1ded mid- day relief from waram temperatures and insect

harassment. Ihe carlbou appeared to be most active durlng

»
\

tbe mornlng,‘late afternoon and evenlng. High elevatlon

. basins, lakeshores and wet meadows provided a rich and

[ . 5



abundant diet. .

e. late summer and“early autumn (August 15-October 14)

-During the\late/sunmer and‘earifiautumn;»the mountain:
caribou_remained near timberline:gndfcontinued to forage fdi’
" plants simflar'tc'those oomprising the sumner d}et. Open |
'glades, ridges beyond the forest's‘edoe'and wetfmeadows
continued t0‘be'of}particuiar importanoe (Table 3-3}.‘A
notlceable decrease 1n the use of,northeastern, §Outheastern!
and northern exposures and a concomltant 1ncrease in  the’

utlilzatlon,of southern, eastern and southwestern aspects

occurred (Table 3-3). Th:s probably resulted from SR "

~_.dlsappearance of persrs&ent snowflelds and seasonal changes

in vegetatlon caused by early frost's. Steep«slﬁpes also
o "_ ST
became more 1mportantu(Table_3-3), S -

ﬁ ‘A . A . . ) (.( v» i ' - . Y v
Weather conditions determined food and. habitat _ /‘

oo '

"selectlon by dlctatlng the avallablllty of varlous rorage\

o

spec1es.'The carlnou were gulte moblle durlng thls tlme and
_often»exhlbltedrcontxnua;, hlghly locallzed act1v1ty. Most | !
moveuent wvas lateral to elevatlon asrlnd1v1duals travel ed‘ L I I
’argng rldgetogs and other favorable topographlc featur s.:~
» Nonetneless, early snoushouers and frosts encouraged/thef
.cartibpu to useuopenings witain the suhalgdne’fir—spruce; L | , /
»forests moreﬂfreguently;'Cold-hardy speciesvofrgrasses,h’ L
‘horsetails, sedges and herts became increasinéiy inportant.
“Carihou concentrated on slopes'wherelfoodopiahts-persiSted;v';" .

>
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f.- late autumn and earlyawinterl(0ct65er‘15fDecember 14)

Autumn dlstadbutrons prlmarlly depended on snow .

cond!tlonsa Hhen early wvinter snows arrlved the mdhntaln
/

~_ caribou moved bacx into the subalplne flr-spruce forests

S

located below 1700 meters (Table 3- 3) Early in the season .
most animals remalned between 1350 and’ 1700 meters, feedlng

'gon a varlety of understory plants, 1nclud1ng terrestrlal

~

llcnens. Dense forests were preferred because of thelr
. -

-ab111t1 to mlnlmlze“%now accumulatlons on the forestignoor
and thereny prevent the loss of terrestrlal forage. Travel
also was ea51er.xDur1ng thls tlme, southwestern,

vnorthuestern,-and southern aspects and 1ntermed1ate and’

_ge@tle slopes were most heavlly used (Table 3- 3).‘

;,’—‘".;--’ ) o oo

. As snow depths lncreased and strong wlnds bleu the snow_‘
w:from the tr es, carlbou were contlnually driven toward |
'*:lowland fqéists..ﬂovement only slowed because of hlgn wrnds

and po&:_snow condltlons. Carlbou dlspersed 1nto small

bands, which grazed down the mountaln slopes,fgust ahead—or-

the advanc1ng snowllne.

-

. By early November, the percentage of anlmals occupylng
the flr—spruce and cedar—hemlockvspruce z0nes ﬂblow 1000

meters was consxderable iflgures 3- 1 .andy 3~ 3). Gentle slopes
‘. . ‘} 1

'on soutneastern, eastern and northiestern exposures had the

greatest carlnou concentratlonsi\

Local weather affected'habitatjselectionlin:these

-



‘f‘and nomadlc hahlts, tney requlre A large range area (Cowan

ftﬂuphenomemon as alﬁler;ble home_range,

?

areas. Durlng uarmlng trends, carlbou selected subalplne

meadows and the edge and openlngs of fir-spruce forests. In

these ‘middle elevations, caribou: fed on arboreal,llchens andA

available'terrestrial plants. whkn smOHS'deepened_throughout

th;farea, matmre cedar-hemlock—spruce forests im the vailey'
bottoms greatly ;ncreased 1n 1mportance. Caribou . movements
were reduced and: somewhat locallzed in these areas until the
m1d—u1nter ascent. Arboreal llchens,Apartlcularly those of
the rollose growth form, continually grew' in dletary
1mportance. Vasculaf plants and“térrestrlal lichens aiso
were eaten vhen available. Lo i f ;

v ,\\\g\ | | .

o : -

3. Factors influencing seasonal rovements and habitat *.

selection

' The seasonal movements of mountain caribou are .
‘ e
dlfflcult to ant1c1pate. A multltude of externa; factors can

!/

, — 1
,mhfruence the tlulng and orlentatlon ‘of ‘their unpredlc ableig

p% -~ Lt

umlgratlons (Skoog- 1956).,Constant movement s, characterlzed

A ' e
as restless vandérlngs, seen 1ndlgenous to the. specres .

‘(Coxan 197“; Evans 1960; Mur1e~1935. Skoog 1956) « They do

not exhibit strong territorialityhand,because'Of migratory

.197u Evans 1960).,Hemm1ng (1975) referred to thls

Mountalm carlbou eff1c1ently exp101t the1r env1ronment,

. rotatlng brlefly from sheltered to open- habltats amd dﬁrjﬁfrr”“

: shlftlng seasonally betueen elevatlﬁms, aspects and plant:.fr“' “
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£

“"communities. Even the pace of therr movementc fluctuates
(nenshaw 196“-'Skoog 1956)._In fact the chlef feature of
,_carlbou movements ls thelr unpredlctablllty (nurle 1935).
_‘Only the opportunxstlc selectlon of geographxcally and _‘.‘ 1,>'* .j

physxographlcally favorable travel routes was predlctable.

It is unllkely that our knouledge of carlbou ecology | “ ptj‘
and nehav1or wlll ever be so 1nt1mate that it- permlts a | |
prec1se pronouncement of those factors uhlch most notanly
1nfluence seasonal novements and habltat selectlon.\uouever, -

-trends exist uhlch strongly 1nd1cate that food supplles, |
A\feealng prestﬁres, cllmato (veather) and thelr 1nteractlons

have a decmded nearlng on patterns of resource utlllzatlon.

ot

Varlous encounters Hlth carlbou and the evaluatlon of a
751zeanle number of reported observatlons demonstrated that

;ne mountaln,carlbou in the study area had movement;patternsi'

nery similar toﬁthose eihibited by other populations in‘
Brltlsh Columbla (Edvards and thcey 1959, * 1960 Freddy
1974 Hamer 197&). T%e anlmals vere vlde-ranglng,'and seldom”

locallzed thelr act1v1ty 1n any specific area. Seasonal
s 4

mlgratlons wvere largely elevatlonal and somewhat local in
. - /

character, yet sxgnlflcant changes 1n the selectxon of

slopes‘and aspects also- uere*detected (Plgure 3= 2)°7x- ‘tdiyt.*
} MOVements generally proceeded dlrectly betueen areas and |
foIlaﬁed\seasonally favorable featggfs oﬁ the terraln.ﬂ
-During thé summer, manywcarmﬁouﬂmovedfdlong benches and

o : sy
rldges.milnter travel Toutes often folloued ,Jn_f'*
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frlvers, snovfree rldges Aand crusted and compacted o

sno"flelds.

"” Although ‘no detalled snow or meterological measurements

fvere taken. ev1dence vas avallahle to demonstrate

,relatmonshlps among veather, movements, habltat selectlon

and food habits. Durlng the spr1ng Season, carlbou abandoned .

~h'late‘w1nter habltats at high elevations for louland;meadous

and forests.‘dne reason seemed to be avoidance of entrapment

by SOft, melting snbws. Individuals continuing to forage for

arDDteal llchens remalned at hlgher elevatlons and 51mply

sh;fted to exposures where the effects of early warmlng 7

. _v\trends‘vere pinimized. Open,-humld areas supportlng,the moSt

.‘luX“tldnt llchen growths vere selected Nonetheless, the.”

vast majotlty of carlbou travelled brlskly toward areas at

jloﬂet elevatlons. The arrlval of carlbou appeared to.

coilcide w1th the earllest emergence of grcwlng vegetatlon.-

'To thlmlze foraglng for the new sprlng growth most anlmals

5\\ conCentrated in Open meadows, parklands and riparian

.

 habitats, Hhere Harmttemperatures and strong uinds,rapidly hh

remowed the snov. Cover. Similarlshifts in distributibn to

*-'seaSOnally 0pt1mal exposures were~recorded. It seems

apPatent that these patterns 51multaneously reduced the

4

'negatlve effects of poor nival condltlons, prov1ded forage '

of the nlghest avallable nutrltlonal quallty, and atleviated

‘ the~deleterlons effects of ulnter.-

.’AftEI a relatiyely hrief‘stay in the-mountain valleys;

.

N
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‘the -caribou began to reascend to the\ihgh conntrj; Summer

was the season'during which the videst variety of food

plants were available, yet‘thehcarihou“COntinued'to.move up
the Slopes.'Tuo patternsrvere clear; The caribou.attempted

" to remaln in close proxlmlty to cool, wet areas especrally
W/
where snow pers;sted They also fed most heav1ly on those

plant species recently emefgent and flo#erlng.

These two. activiti;s‘were not'independent.rCool;‘moist

~sites, represented by wet meadows or persrstent snowflelds,

14

_prov1ded rellef from warm temperatures and probably 1nsects.

The lush, uet meadows provrded luxurlant grduths of

’ \»
gram1n01ds and flowerlng herbs whlch emerged gulckly arter

the dlsappearan%e of ‘Snow. The carlbou contlnued to follow
.
/the receedlng snow and thereby utlllzed snowflelds and young

" -

hlgh guallty food plants w1th maxrmum eff1c1ency. Whlle

L~

sprlng green up ocpnrrédfxn bne Eﬁ@er vegetatlon zones,"

‘forage spec1es aﬁ louer erevat&ons matufed and conseguently

decllned in nutrltlonal qualrty (Dlet et al. 1962 Mccleanf_

o

- and Tisdale 1960).-Late season shlfts to cool aspects

. SN b
,_prov1de rurther eV1dence of the 1nterre1atlonsh1p among
weatner,’nabltat selectlon and food hablts.

[ SR

~During warm autunmn weather tke caribou remained ia the’
vet timberline and alpine meadows used during thefsummer.‘

Even early frOSts did not cause the carlbou to vacate theset

areas.;;ge bands samply transferred to exposures and

localltles l ast damaged by these condltlons, even though
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.adequate forage vas avaxlable 1n forested areas. This was

» thought to result fron a need for large open areas to

,

naxlnlze breedlng opportunltles durlng the rut. The carlbou
'remalned there untll early ulntegﬂsngrs dlspersed thelr
aggregatlons and forced lndlvrduals toaseek,the:food'and'
Shelter'or the,coniferous.forest.‘
Edwards and thcey (1959 1960) descrlhed wrnter as a-
seaSon oflsurv1val,vnot,grovth. Very early in the season‘the
e ) ‘caribouﬁcommonly occupied uature‘forests, uhere the ground
| uas.relatively Snow—free. Terrestrial vegetatidn nas still
verf’dnportanﬁ, and slopes provxdlng these fcods were
selected} later, when snows reached the forest floor,.
'carihou‘noved;to areas whereﬁthe accumulatlonsvwere snallou
‘ andﬁpowdery andfwould allow_cratering fordterrestrial.jorage 3:
' plants. The animalS~continued to'move'from areas of fbbd |
ICSCaEClty to abundance. EVentually they reached the valley
»bottoms where ooth terrestrlal plants and eplphytlc llchens

s vere utlllzed. As the snows settled and became compacted'

d_the caribou sought areas thch provaded the most luxuriant

. arboreal llchen pastures. The caribou contlnued ‘to rotate

jthroughout the lover elevatlons unt11 January or February.

nges settled the snous and created

;Seasonal weathe

tlsnowcrusts, thereby alloulng the carlbou to travel more
easziy and to extend their range._As a result, they,moued.to

'jthe-hlgher.elevatlon'rorests-where each rresh snowfall
permltted access to a new layer in the llchen pastures.

NeVertheless the anlmals were not statlonary and never



appeared to remain im any locatron for an extended perlod.
.Only severe stcrms seened to restrlct their roamlng.
Eventually the caribou reached their. late winter. range at
: and above tlmberllne; Here they cﬁntlnued to move, searchrng
for foods avallable at the forest's edge and in the alplne
zone. Durlng bad veather the caribou aliowed themselves to
'be covered ulth snou Qr sought shelter 1n the tlmber (D.
»Ferguson pers. comm.). Shortly thereafter, they resumed
feeding and”uere especrally actlve where strong winds
" reduced or‘remoted the snow'coverL'.
‘Continual movement characterized mountainfcariboutin
,wlnter. Hhether ‘this pattern was 1ntent10nal, motlvated by
.
weather condltlons, or £he result of both ractors is
nclear. In any case these rotatlonal patterns would tend to
mlnlmlze the danger of over-utlllzlng any POIthD of thelr
range._Thls has been suggested numerous tlmes (e. g..Edwards
and thcey -1960; Evans 1960' Freddy 197“; Hamer,197u; Layser-
197#}. Perhaps constant movements, range rotatlons and =
Jseasonal fluctuatlons ln band size reflect a strategy
desrgned to. malntaln an ade,uate avdilable food resource.‘

The beneflts are of partlcular 1mportance in llght of

',slow regeneratlon of arboreal llchens (Ahtl 1962)
iy - ° '

It is clear that mountaln car bou dlsplay deflnlte .

o

_responses to changes in. neather anf food supp es. Not only
did the. carlbou demonstrate seasonal preferences for"

specrtlc plant communltles, but floral phenolog » aspect,

AV:‘—. ’ | X 'vJ - L ~. ; . , ‘/ .
T v S
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- . ~ B . . . ) .-
elevation and snovaconditions.in tbese areas were dec151ve'

in selectlon of feedlng areas and determlnlng the lntenSLty

of foraglng Hlthln ‘various habltats.

™
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_If..PlTTERNS-OP RBSOURCB:UTILIZATION‘~ SE}SOﬂAL FOOD HABITS

¥

A. Introductlon

Food hablts studles were desxgned to determine the
.seasonal requlrements of mountaln carlbou' this knowledge
was basic.tc proper popul;tlon\and habltat management (Ward
1970). In addltlon, examlnatlon of feedlng patterns enh&nced
1nterpretat10n of movement patterns. Prev1ous studlec on the

\

food and feedlng nablts of mountaln carlbou were gulte

‘l;mlted.

Laed

. o/ '
Mountain Caribou yere highlf mobile and annu

travelled through many plant codmunltles.,Thelr range

. extended to all aspects and between alpine pastures and -

( .

valley-bottomlands. Consequently the_potentlal for dietary

variability was treméndous.

Durlng the year carlbou utilized nuperous forage

_ species assoc1ated with tle boreal forest (Appendlx E) . As a
' result many s1mllar genera and spec1es have been used by\
fgdlfferent carrmou populatlons (Layser 1974) Dletary

g

_dlfferences probably reflect local abundances, "y

characterlstlc hanltat varlablllty and geograpnlc separatlon-

fﬂ“u1th1n the expansmve range of the North Amerlcan carlbou.,

| ~"Noretheless, food studles in wldely separated locaﬂlons

L showed remarkable generlc overlap (Bergerud 1972'

Edwards and thcey 1960a.

. L 3 v

',Courtwrlght 1959, Crlngan 1956;

A

Evans 1960; Kelsall 1968).

88
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Evans\3960' Freddy 1974- Kleln 196@) Durlng thlS erlod,
/\§errestr1al vegetatlon is v1ttually unavallable,
mountaln carlbou neé%ssarlly rely: heaV11y‘urom arnoreal .
11chens for sustenance (Edvards and thcey 1959 Ellmn 1956v
Freddj 197u"Hamer 197u Layser 197&). Hovever, several

studles have concluded that‘carlbou were able to SubSlSt

4

durlng wlnter on foods other than llchens (Ber%;;ud 1974';:‘1

Murle 1935 Skoog 1956). Bergerud (1974) furth clalmed
that tne relative abundance of llchens does -not dlctate v

- Tl \\\ //
carrylng capac1ty. A

~Food habits appraisals’therefore uere deyised to
determine seasonall} preferred forage~species and plant
groups and to assess the 1mportance ofJarboreal llchens to

: mountaln carlbou wlnterlng in Central Brltlsh Columbla._

B. Field Methodology

= e o
Several general reconnaisance'methods_(Chapter I11),

b . E oo
supplemented by fecal fragment analyses, were - employed to

'determinelt‘e seasonal food habits of mountain caribou.

~ Field studles commenced durlng September of 1975 and

. RN

contlnued through December ‘of 1977. The ma jor act1V1ty$

Y

occurred frOm rehruary 1976 to September 1977.



The fleld procedures used to determlne seasonal food(ﬂf

. / :
hanlts uere dlrect and” 51mple._Detern1natlons uere based7

prlmarlly on the-onservatlon of feedlng s;tes and carlbou;

*”%urlng aerlal and ground surveys. Each survelllance of
&

foraglng carlbou was categorlzed and descrlbed (Table u—1) kg

' ‘The date, season, locallty and weather cdndltlons also Were

Kl »

~

: nrecorded- Forage plant selectlon ‘was asseSsed with the

i

- a551stance of blnoculars and subsequent examlnatlon of -

néedlng areas..Instances of utlllzatlon were recorded _and'

. lmagor emphas1s was placedﬂonatﬁe recognltlon-of'plants

’ 4recently'eaten:(Tahle 4=1) & ﬁachﬁutlllzatlon area was:
‘descrlnyd on the basis: of prevrous habltat studles ) ‘
,(Bloomfleld 1979)Dand_physlographlcal characterlstlcs; nfteru
' feeding areas were vacated},eacnvaccessible sitetuasf”ﬂ |

' examined to verify forage utilization;'

_VIn addltlon to the dlrect bbservatlonvof reedlng
carlbou, 1nd1v1dual anlmals were tracked along travel
routes,.and all recognlzable srgp of feedlng act1v1ty Has‘
recorded and descrlbed (Harry 1957); Fresh tracks, ‘
attrlbutable tc carlbou, also vere followed and the
Hlocatlons of reedlng act1v1ty noted and characterlzed.
'Feedn.ng s.l.tes slmllarly'were examlned to determlne the
"degree of utlllzatlon of varlousﬂplant group= and spec1es

':(Harry-1957,xKnowlton 1960; . Peek 1975). Numerous'local

vresldents ‘and resource personnel also vere consulted.

-



Table 4-1

|w

g_r;z_fs_. and Qg_crsrfagg Qi Ihg
AQLA.&&I of gggntaln Carlbou :

A. De~rg; ion gi Iggg o

3.
4o

denbnstrate pronounced afflnlty : ‘

- Casyal feeding area; area’ occupled “for otner
reasons; cursory foraging

Moderately selected feseding areaj lccally preferred

Highly preferred feedlng area° 1nten=1ve foraglng

'B. It

1.‘

2.
3
4.

B .o.w
Ve
T2,

ey

u.-

5.

tensity Of Fggdl_g Ac;; t1 SR R
No feedlng .activity : R N I
Cursory ®r desultory feedlng o _
"Moderate and somewhat localized act1v1ty ,"~f"
Concentrated, 1ntens;ve and highly lccallzed
actlvxty i e o .

"

--—-_—...—"

.5pec1es not usedy 0%* ..

Species rarely ut llzea; <1%

- Occasignally: or infrequently’ ﬁeed; 1- 25%
"Moderateé use; 26-50%
Species freguently selected; q1 79%

Highly, preferred spec1es, heavy utlllzatron- 76-100%

-~

 De Vlsua; Estlmat;ons Of The Prc,;nence And Ab dg_g of 7

- plant-Groups And-Spe 1es

' ‘1‘.

30

5.

- 2'. .'

_Very sparse, ‘care,: contrlbutlhg 1n51gn1f1cant cover,

often growing ‘'sélitarily; <1%** :
Infregquent but common, cover mlnlqal, may form small

.'groups-’1 5%

Fregquent- occurrence,7rarely domlnant cover.

... . discontinuou¥, may form: small patches. 6=20% o
74, " widespread and abundant, locally ¢ominant, cover =
- :somewhat. contlnuous, forming’ ‘sSmall c6lonies; 21- 50n.
‘Very abundant, cover usually dense; orten groulng in- //’

"large pOpulatloqs. >50% .f;fu, i }

k)

e ol e e - o - Y
- - - \ v

'*Percentage of coverage contrlnuted by a spec1es uhlch was
utilized for forage : v

"**Cover—abundance scale

K



fC;'?ecal.rragnent,lnaigsis.'

fcarlbou was. the major problem. Conseguently, fleld results

g uere supplemented

;. reaSQDS/._ T "‘,‘ L ) . oL e p . 53 .

A

) e
DireCt’observation of

o

sseasohal food hablts, but was not - wzthout 1nherent

dlfflcultjES (Peek 19751 ‘Within the context of thls study

the relatlvely llmlted oRportunlty to observe feedlng

'?

and to sone extent substantlated by fecal

e

1fragment analyses.'f{_‘f,ﬁ,_;“ E R rm

- . v . w
) -
"c

One major advantage of the fecal fragment technlque was

3

taging aninalS'ﬁnd sinb'seguentj v

.'examl atlon of feedlng 51tes prov1ded useful lnfornatlon on‘ .

N

Cay 3

'fthat lt requ1red mlnlnal anlmal contact and therefore d1d

~

v

'Collectlon of qualltatlve and seml-guantltatlve feedlng

o

' ]bablts data by thlS method vas justlfled for the follow;ng;

wam o ‘o

m‘r/; .

”'1;:'rhe technlgue has been utlllzed for large hernlvores ln

“‘1fa varlety of env1r0nments (Casebeer and Koss 1970-»

St

1>
- A

'2,’,There 1s Jittle " ¢t no. dlgestlon qf the cutlnlzed

epldenmal materlal whlch is nsed for 1dent1f1catlon¥of
, e Lo v
’_\plant fragments (Storr 1961). e SRR R

" R

o Beoo o . -

3.0 recal Fragment dlscernablllty studles have been wldely

-‘“—;’used (Deardon 1975 Todd andpﬁansen 1973 Hard 1970)..

«

Arnot 1nterfere blth the nornal hablts of the carlbou.,nlﬂyffﬂ'a"'

[ SR

‘ \erchgén 1962 Hartin 1955 Beynolds 1976 %panks and v.n:

’;:‘; Malechek 135{\ Stevens 1966).: ‘3_,?df f e _,j( i

I
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4. Epidersmal material is usually identifiable to genns and
frequently to species under low magnification (Free et

al. 1970; Hansen 1972; Stewart 1967; Ward 1970).

: The hlstologlcal approach to food hablt studles is
qulte stralghtforward ‘During dlbestlon the cutlcle is

separated from the'underlylng leaf‘t;ssue through

1

-degradatlon of the struastural cellulose. The particle then

pasSes.through the animalvunchanged, except for a mechanical
. . _— 4 “ .

"

reduction in size. Later it is collected focr corparison with '

’ ’ - = . . N . -
reference materials and assessment of dietary composition.

pBotanists and animal scientists have long recognized the

uSefnlness of cuticular features as identifying characters
(Hercus 1960; Martin 1955; Ward 1970).

a. collection of "fecal materials

searched for carlbou feces and each pellet group found was

collected However, pellets older than 1-2 wveeks were nOt
s ‘

// used 1n food hablts srudies. The locatlon and site data for

o

each pellet collectlo 'were recorded. Dropplngs were\
suqsequently wrapped In plastlc and frozen for shlpment.'
Care was taken tc mln{mlze contamlnatlon by extraneous

materlals.-. S ,.djt-" f“ N

\ LT e
"l}. : . ’ o

—wAll areas examined during reconnéisance activities ' :.re



N

b. ‘collection of plant materials for reference slide

preparation

Leaf, flower and stem tissues were collected from all
plant species identified during plant ccammunity studies
{Appendix A; Bloomfleld 1979). Particular attention was paid

to aomlnant species and those of known forage value.

ACollectlon and storage of materlals followed Saville (4973).v>

s

c;”preparation of referenc:'slides

Unfortunately methods currently avallable for
preparatlon of reﬁerence slides are tedious. Consequentlf
rapid tecnnlgues, wlth mlnlmal reliance on compllcated
Chemical procedures,.were selégted. Preparatlons most;ﬂ
closely followed Du51 (1949), -Williams (1969),'and Zyznar

and Urness (1969) Modlflcatlons were based upon the results,

- of studles by Eenuett and Furmidge (1956), Long and Clements

(1934),/and North (1956) .The result wvas a proceaure unlch

: falthfully dupllcated epidermal features through ‘use of

cellulose acetate peels (Bloomfleld 1977).

-

All vascular plant specimens were mounted exposing an

adaxialuand abaxial surface. Green material was preferredw'

: : . e
andfprovided‘the most atcurate.representation of '

topographlcal characters. Cellulose acetate was applied to

an’area 10~ 12 mm on each surface. Peels were about »2-.3 nm

'tthk They were allowed to air-dry for 30 mlnutes and were

tnFn removed by gentlx llftlng an edge 1n1tlally ‘freed with
. ] . .
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a razor blade. The peels were'directly'mounted'or'fixed in a

o 'formalln7acet1c albohol fixative aﬁd 1nd1v1dually stored 1n

[EERE

.glearly labelled vials (Berlyn 1976) . leeﬂ peels were
salely handled and mounted after treatment with a

deformalizing solution (Ward‘1970).

)

% Durlng feasabillty assessments, several problems

developed Recommended modlflcatlons were 1ncorporated

within the procedural approach described above. HoveVer,

,dseveral major dlfflcultles need to be spec1f1ed. Drled,
‘preSSed herbarium materials werevoften-too brlttle to permitidv
successful peel removaldand caused a rednction‘in'the o

, clarltyhcf topoygrapnical features. The suggested peel
thickness‘reflects homrs-of‘caldbration: Thinner peels were
difficult to remove,'while it uas.difficult to mount peels
exceealng the prescrlned thlckness. nxce551ve drylng reouced
the abllltj to remove peels. Removal of peelc before they -

' sufficiently dried caused a,dlstortlon of the dlagnostlc

' CharaCters. The’reshlts. honever; were not serionsly
distorted. |

ot

‘d. .mounting reference slides . o ‘ : C

Fresh-or fixed peels were mdunted,with the surface
formerly nearest the plant materlal placed closest to tne
"5,sllde and the Euparal mountlng medlum. ‘A, cover sllp was then

' added, and the slide labelled and aif dried.

-~



e. preparation of fecal materials for examination

CompoSite fecal:samples mere dried, thorodghly grBund

irn a Wlley pill and passed through a 20 mesh (1mm) screen

\‘(Reynolds 1976 Storr 1961). The procedure 1mparted

ﬁt7]un1form1ty Ln the sxze of plant partlcles dlfferentlally

.homogenelty existed 1n dropplngs to allou selectlon of a~

subsample for analy51s (Reynolds 1976 Storr;1961),;_

'Removal of fecal residues'and«isolation of cuticular .=

rragmentc followea Casebeer and Koss (1970) and StOTI

1dent1f1able reatures and Here dlscarded (Martln ]955)‘ﬁ

Fecal fragment slldes uere prepared u51ng methode

4/or1g1nally ;roposed Dy Du51 (1949). Modifi thDS lnvolved

96

_affected~by-dlgestlon (Todd and'Hansen 273). suff1c1ent’.'<»"

'(1961). Fragments smaller than 0 1 mm, lacked surf1c1ently'

use or uuparal,as the mountlng medlum. Art1f1c1a1‘sta1n1ng

'distinéuishability_totthe desired features.

\
f. component identification

Dietarj»sampiing‘methods followed Stewart (1967).

Identlflcatlons wvere made us1ng reference sllaes and:

- was unnecessary. 5igestion_adeguately imparted * ¢$

verified remnants. Llchens were 1dent1f1ed on the ba51s orf

gross morphological featureS'and chem;cal testlngr(Asahlna

"and Shibata 1971; Hale 1969;.Ja§ns\1973: Poelt 1973) . Counts

were made by‘systematically}traversing’the‘gridded'Slides at

n -
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magnifications Of.MS; and;IOOx and tallying fragments
located Hlthln the 1mn2 guadrants. Alternate traverses were
omitted to avo;d repetltlve counts (Steuart 1967). The
/botanlcal comp051t1on of»each~sample was determlned by
exaniniug 20 nicrorields on each of five slides. An attemptiwgg
was made to identifj eachitem»toaspeCies. At tines this was
not nossible, particularly_for-the graminae andzdichens.
Alternatively, mosses uere_highly fragmented and easily
identified even as very small tragments, They'conseguently
g'receiﬁed_adjusted—estinatedapercent values.‘This nininized (
. the nnder—eStipaticn of other species (Dearden 1975); All
.species occurrences were recorded as freguenc; percentages

(Sparks and Malechek 1967). . =

3
Diagnostic characteriStics were selected_for their
distinct and,consistently detectabie features; The smaller
pLant'fragments, nixed with‘cuticnlar'particles;'wereltoo'
indistinct to‘be of diagnostié value (Martin 1955). Ddring
thlS study the shape, appendages, orientation’and\wall
conrlguratlon of epldermal ‘and cgilcular cells were the\
‘nasisvfor fragment 1dent1f1cat;on. Prev1ous results»prov1dedf«i
important deScrrptions and characteristics of the;diagnostrc.
,featnre (Bennett and,Furmidge 195§;‘Chamberlaind1932{1>‘
Martin 1962; ﬁetcalf and Chalk 1950; North 1956 ; Palmer
1976;-Stewart 1967; étorr71961;'2yznar'and Urness 1969).
‘ Tabledd-é:;rovides a'detailed account of diagnoStic featnres

used in this study.
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D. Nu-erlcal Analysis

The results of feedlng site and fecal fragment

vexamlnatlons vere analyzed to determlne the simllarlty

between the two methods. Subsequent tests dexetmlned the
composmtlon, d1versxty and overlap in seasomnal 1ets and the

relatlve contributions of each forage component. Species
1
freguenc;es and 1mportance values were 1n1t1ally determlnea

i

'for'the entire, comp051te sample set. Similar ana}yses.for 7
. 4

season, plant group and analytical methcd followed.
Freguency percéntages represented species—specific

contributions to the ‘total of 1dent1f1able plant fragments

(CUEtlS and McIntosh 1950). Importance-abundance values were

. obtained in the manner of‘Bergerud (1974) . Individual

freqnency4percentage classes {(Tables 4-1 and 443).’. :t[ N

importance values were hierarchically aFranged to determine

relative dietary abundances and preferences. Both fecal

gfragment'and feeding site analyses were tabmlated and’

hierarchically ordered onvthe_bhsis:of nominally scaied

Analys1s of variance was used as a 51mple test of the

egudllt] of the two sample populatlons (Dlxon 1974) . The

test procedure.calculated the statlstlcal-SLgnlflcancen

between results’from,the,feeding site and fecal fragment
“studies adjusted forseagnpalgeffect, The.statistical

-"difference between sample Teans was determined on the basis

{

of comparisons with-the error tern. Probabilities for both'

- Type I and Type II errors were‘determined,'The Alpha level
: L= a . /
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Table 5-3 Nomipnally Scaled Fecal Fragmegt Identlflcatlon:
‘ ' Frequency Classes -

0. Species Absent ' ; L
1. Less Than 1% And Greater Than 0%

2.~ 1-25%.0f Fragments 7 ,

3. 26-50% Of Fragments o
4. £1-75% O¢1Ftagments

5. 76-100% Of Fragments

Modified from Bergerud (1972)

-

-



of the test was chosen to be‘;01, which implied a BetauleVel /
of .13 (Netet and Wasserman 197&):1;

The approximate contribution ofteact‘plaht group to the
diét-was.determihed for the studyope}i%d apd by season and
Athe. The pto¢edure fellowed Bergerud (1971). IheviméortaACe
values for each species in a partiéular greﬁp were sumnmed
and divided by the sum for the specified variable class.

[}

Results were reported in percentages.

Seasonal dietary overlap was de}ermined py calculation
of similarity}coefficients, expressing the degree of sample
likeness.'Sorensen'stindex of floristic similarity (IFS) was

modified for this purpose.

Indices expressed diet similarities and systematically

orderea sangle unlts (Mueller-Domb01s ‘and Ellennerg 1974)/

The index examlned relatlonshlps between theoretlcal ’

a \

slmllarltles and actual, coincident occurre€nce

(Mueller-aomboiskénd‘Ellenberg'197u).

E. Besults and DisCussion
1. Feeding behavior - e
The caribou of Central British Columbia are primarily

grazers, feeding largely on herbaeeous vegetation and

llcnens. Durlng all seasons and partlcularly uhen snow
covered the ground, ‘some brouse also was taken. To some

extent hlnter use of arboreal llchens can be descrlbed as-a

o
-
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mixture of grazing and very light browsing. However, in all

instances caribou foraging was extensive and cursory (Skoog

1968) -

puring the spring, summer andfautumn;'when'snow was
absehf, earibbu were widely distributed and‘COntinually
moving(’bausing cnly to nibble_en season;liy preferred
forage:Species.‘OCcasionally_animals:eéngregated to feedAOA'
unusually luxuriant vegetation; But even du:ingttheSe dore
leisuiely pericds anidals were rarely statiopa:y; It was
more typical to"- observe caribou alterhating brief.perieds oﬁv
feeding with considetable movemedt before eensuming
additional fcod some dlstance ﬂrom the preV1ous site.

" Periods of act1v1tj, rest and ruminaticn clSO were

alternated, particularly durlng warm weather.

The only exeepﬁions tofthie patterﬁ occurred very'iate
in the winter or early in the Spring. Oon several occaSions
caribou aggregated on recentiy:bared slopes and fed heavily
on the expoSed greeh'vegetationfemerging thrdugh'the
per51stent SNOWS. However, desplte ‘the 1ncrease in band
sizes ‘and foraglng act1v1ty these areas d1d not appear to be
denuded of vegetatlon._For the remalnder of the snow-iree
pefiods,_lncreased carlbou den51t'es appeared to be

accompanled by a reductlon in the d

’ation.qﬁ'feedlng _ .
' Y ' . .

-perlods._ . : : _

. ) 5

Field observations revealed that cAribou were selective

feedets; frequently switching their preferred'forage species

:::::
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and usually choésxng‘the most"récenf; sacculent green
'growth. Purthermore carlﬁou usually selected the most
delicate plant parts. Ffowers, leaves and only the ‘most
frail stems and tqus wére eaten from forbs, shrubs, \Z\;\\\\
grasses, sedges -and other vascular»specles..Occasionally |
‘roots, stem tips and terminal buds were taken,vespecialiy )
from shruhs. Continual\chewinj vas not observed.‘érazing-on
‘terrestrial lichens also ¥as lioht and nell dlspersed.
Although entlre podetla or thalli were eaten, the caritou
more consistently grazed only the upper pertions of
fruticose species. This nay be‘attrihutabie to the pungent”
odor of decaylng, lower podetlal parts (Scotter 1965). No
overall reductlon in hachen blomass was Obv1cus.,

v / B
Early in the winter season, feeding patterns were

similar.tO'those descrihed'for‘the snow-freé periods.:‘
Carlnﬁu 1nlt1ally responded to changes in weather and i\
vegetatlon by travelllng to ‘more sultable habltats (Chapter
I11). At‘f;rst they fed\on exposed vegetatlon. As the snow
accumulated,CSCme pawind was obserﬁed but_there was no
classicbcratering:as described for”barrenegroundrcaribou pyd‘

Kelsall (1968) Eventually the opportunit%”to obtain

terrestrlal vegetatlon was v1rtually ellmchLed by the

S

snowpack. Conseguentlj the carlbou were forced to rely DOLre:

— \

R

neavily on arboreal lichens. N

N,
\,
N\,
Nt
N,

Snowcrusts now were dsed for travel: and also permltted

RN
- access to eplphytlc lichens. Feeding carlbou constantly
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moved’amondléroves'of trees; stopping only briefly to feed.

As a tree was approached the caribou grasped»the lichens

and pulled clunps from the branches. Llchens were also
removed from the trunk when a suff1c1ently sp&rse crown

pernltted access. Houever, these attempts often were

unsuccessful.

Some differences were observed in the manner of

foraglng for the various llchen groups. The pendant,

s

frutlcose llchens were easier to obtain because of thelr

"growth form and preponderance on branches. The leafy foliose

o

rspec1es, often better developed on the trunk and morer /
closely appressed to thelr substrate, were more dlfIlCUlt to
vprocure..0cca51onally branches were glrdled apparently

‘ because the bark was removed more ea51ly frcm 1ts substrate

than-the lichens. Blood stalns‘occa51onally were notlced_on_
branches. in these instances.
;o During the winter caribou appeared to be‘more’

o .

gregarlous, feedlng and restlng An groups nore freqﬁently

than durlng the other seasons. These patterns of

T~

aggregatlon, movement and . dlspersal seemed to be affected by,

weatner and the avallablllty and abundance of forage.

o .

Arporeal lichens on dead and fallen trees also were

veateby although it is doubtfulmthat they made a significantr

utlcn to caribou ‘diets because of thelr unpredlctanle
\

- avallabl lty. On several occasions carlbou also were

-reported € tlng the roots of the uprooted trees (D ,Ferguson

N\

v_ . e
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pers.%comm.)._Ihis'also was Obsenved by Flinn (1956).

\"“\:\.....,.... ’ '_".',
,~~———sssxogland (1975) descrloed feedlng behavlor as a dynamlc

process: COEPElSGd of learnlng, nutrltlonal stﬂtus, food
preferencgs, 1nterspec1f1c 1nteract10ns and habitat
avallanlllty. Feedlng behavior in turn 1s 51§n1f§;antly
affected by selectlve forces (Skogland 1975). Séveral
cnaracterlstlcs of the foraging bebhavior of carlbou appear
to have adaptive'advantagesfand”may redleveffeedlnoz
”rpreSSures, : _ o ,‘v/;if‘. : b.’ L :
_;: it is widely acCepted:that'the cursory feeding patterns
andvrange rotation demonstrated by carlbou in wldely _ ‘,.?
dlvergent locaticns dlstrlbutes gra21ng prescures and
reduces the p05510111ty of over- utlllzatlon (e.g. Cowan
1197u Evans, 1960; Freddy 197u- Layser 1974; ‘Murie 1935;
Skoog 1968).-Nomad1c nablts also may be valuable in movxng

populations from areas of forage scarcity to those of food

atundance.

Selection of neﬁ'growth"probably compensates fotjthe
“‘relatlvely poor nutrltlonal balance of the wlnter forage

.jSkogland 1975). Early stages of growth have the hlghest

\
1evel of'nutrltlon, and nutrltlve dlfierences bet:een
~spec1es are largely attrlbutable to varlatlons in
‘development (Courturlght 1959' Dletz et al. 1962 "Klein
J_1970' McClean and szdale 1960). Durlng the summer caribou

had a ulde latltude in-: food cholce. This permltted free

express;on of thelr food prefetences (Skogland/1975)

N



”aappeared to spend ‘a dlsportlonate amount of tlme seeking

'ne a- necessary env1ronmental adaptatlon. Complete and

.systematlc grazmng could damage the range for many yearsy

lrestrlcted to St. Matthew Island (Kleln 1968). A flexlble
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i

'_Hovever, in winter the dlver51ty and relatlve abhndance of

,/P/

food supplles forced carlbou to be less selectlve and to'
v:choose poorer guallty, more readlly avallable forages.

;dAlthough consumptlon rates. presumably declined, anlmals

:preferred spec1es._There appears to beaa dlrect relatloﬁshlp

~

‘,betueen feed;ng actlvlty,andvfood gualltyj(rhomsong1973),

The cursory nature of carlbou feedlﬁg behav10r also may

O

This is partlcularly true for the arﬁoreal and terrestrlal

:Vllchens whose growtn lS very slow (Ahtl 1962; Hale 197u?

Scotter 1962, 1963) lhere may be add;tlonal advantages.,_~3"

7:'Courtwrlght (1959) reported that forages grazed or - browsed

' earller in the Season often experlence secondary growth.g'

U

'Inten51ve grazxng actxvmty greatly dlmlnshed the development

of new grouth. chnens do not demonstrate analogous growth T
patterns, but it has" oeen reported that llght cropplng
proauces accessory branchlng and may result in an 1ncreased o

volume of forage (Igoshlna in Courtwrlght 19 9). -'7.//

-

In areas where habltat is llmlted,_soc1al and feedlng
pressures can gulckly and serlously damage the range'
resource (demmlng 1975). Thls was graphlcally demonstrated

by the lncrease and decllne of the. relndeer populatlon ;m' ‘f

home range permlts suff1c1ent time for/;&bw grow1ng S .

’
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vegetatlon to reoover and prov1des the carlbououlth the

_‘opportanlty to locate adequate food supplles (Hemmlng 1975) .
Hountaln Carlhou a: :gray migratory and nomadlc behavior
(Edwards “and Ritcey ,959;_Enans_1960; fash1ngbauer-1965,_,
Flrnn 1956; Freddy 1974; Hamer 197u°'Layser 19745. Animals

‘wlth nomadlc hablts need very large, seasonally adequate

; - ranges ulthouthuhlch.they ‘can not survive (Couan 1974) .

2:vtomparability of ﬁ\eding site and fecal fragment analyses
/?A ; Durlng this study 25 feedlng 51tes -and 19 composrte o

fecal samples were exammned in detall. nnalyses for koth '

technlgues 1ncluded samples from nearly all ceasons,‘

vegetation‘zones, elevatlons, and aspects (Table -4-4) . The

only exceptlcns occurred for the fecal fragment method. No

' pellets vere collected in dlsturbed communltles or on

western aspects.'Eightg-threewpropaple forage speciges were
&dentified (nppendir E):-At 1eaSt'u1;species were used
regularly. ’h--f : | ‘ C ”',“ ,: »

Mountaln carlbou demonstrated seasonal food preferences
‘durlng the study (Tanle 4- 5). The tvo analytlcal methods did
‘inot dlrrer 51gn1f1cantly (alpha— 01, beta—.13). It was
, thererore hlghly unllkely that we erred through our

-

1nanlllty to recognlz: ex1st1ng statistical dlfferences.
Conseguentlj, res ults from the feedlng Slte and recal
fragment analyses were grouped and dlscussed as a- srngle

c, %ﬁata,set. 8 "

‘e



Taple 4-4 Listribution Of Feeding Site And

Samples By Season and Lqgcation

108

_Eeég; Fragment

| L » i > Fecal
| c Feeding Fragment f
- L éé[‘ " “Sites Samples o
I o -Examined Analyzed
Seasons . . , . % %
Mid-winter December 15 to :
. ' Igbruary 14 11.1 21.1
Late-winter Fé&bruary 15 to .
; April 14 . 15.5 . 15.8
Spring, April 15 to
Early Summer June 14 26.6 "10.4
Summer ‘ ‘June 15 to
) August 14 13.5 15.8 =
Late Summer, August 15 to , )
Early -2atunn October 14 17.8 .15. 8.
.Late Autumn,. October 15 to ‘
Barly Winter December 14 15.5 21.1
Vegetation Zone |
Fir-Spruce Forest 22.2 - 21.1
Cedar~Hemlock-Spruce Forest 24.5° 26.3
Subalpine Meadows - 22.2 26,3
- Krumholz ’ 13.3 15.8
Alpine Meadows 11.1 10.5
" Disturbance 0.0 0.0
Lakes, Muskegs 6.7 0.0
Llevation (Meters) \ _
650-1000 : 35.6 .8 _
1001-1350 15.6 ‘33.3 :
1351-1700 S 37.7 27.8 7
Above 1700 o 11.1 11 |
Aspect” ' BE
'NE . S, 7 6.7 15.8 .
N , L 13.3 10.5
NW T 22.2 15.8
SE s 8.6 10.5 . ;
s L 13.3 “1s.8 ?iép_
SW - 22,2 21.° o
E 6.7 10.5
W 6.7

-~ 0.0

i
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" Both feeding site and fecal fragmenf analyses were
evaluated using nominally-scaled, preference abundance
classes»(Tables u~1'andﬂu-3).iAssessment of relative forage
preferences'by_the trackiag method relied heavily on,
observer judgement. Although thesewgetermlnatlons were based
on careful examination of the range -and its use, the method

was most useful for gualltatlve and semi-guantitative

studies. >

-

Quantitative microhistological studiés are even:more

_ controuersial and“may be indefensible. Some previous
research 1nd1cated dlfferentlal rates of digestion anad
rragmentatlon (Bergerud and Russell 196&' Dearden et al.
1575; Stewart 1967). Others dld not agree. Todd.and Hansen
(1973) reported that only soluble materlals were digested
and that fragmént freguenc1es were SLmllarly affected for
all specxes. HoweveE, Storr (1961) found strong ev1dence
lndlcatlng the degree of epldermal cutlnlzatlon was
signlflcantlj correlated wlth fragment ldentlflablllty.
Furtner, it also has been suggested that results are .
influenced by the local abundance of forage spec;es,
selectlve gra21ng patterns and the dlfferentlal degradation
~ rates of mono~ and dlcotyledons (Crocker 1959 Hercus 1960;
Martin 1955; Storr 1961; Todd and .Hansen. 1973). The ‘high
fragnentafion of mosses, and their subseguent
'over—estimation, was another confounding factor. It has been
suggested that these plants should be lgnored in fecal |

“fragment studles (Dearden et al. 1975). Llchens also were
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rery fragile (Kelsall 1968), and fragments often were pot

identifiable.

Drawbacks not;vithstanding, the two conplementarfl
technigues used for food habits'studies provided
_oonslderable'ihformation'oh_the use and relative importance——
oflplant“groups and individual forage species. Althodgh no
: attemgt was made to determine the relatlcnshlp between
dietary comp051t10n and intake, the results are a reasonably
aqcurate representatrpn of the seasonal food hablts cof -

mountain caribou. ’ ' , »

3. SeaSonal dietary composition

Caribou annaally consume an extraordinary #ariety of'
forage plants. Ccmparatire studieS’demonstrate that a wide
, overlap in dletarj composrtlon exists between various
populatlons oL carlbou and reindeer (Kelsall 1968' Skooo ; i
1968). Aany carlbou forage plants are cxrcumpolar or
Clrcumooreal in distribution. Vonetheless relatlve
abunaanoes and preferences may be hlghly varlable between”
regions (Layser 1974). f | ~ 3 . -

Dietary composition changed considerably’on'a seasondl
‘pasis (Table 4-5). Local abuhéances and availabilities-were‘
largely determlned 'by weather .and habltat condltlons. Host
_ plant 3roups uere “not avallable throughout the year ana were
most abundant durigg i partlcular tlme.perlod. The eplphytlc ) f

"lichens were the'ﬁnly'notabie exception. The forbs or
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i
3

-~ .

flowering herbs maly the greatest annual comtribution to the
diet o;xﬁountaln cAVlbou- arboreal llchens, =hrubs,
terrestrlal llchenﬁ agpd the gram1n01ds followed The
remalnlng flve plaft groups were of relatlvely minor

_ importance.

SpelelC 1mpojﬁance-abundance values vere obtalned
uslng nomlnally scddeq frequency Classes and a‘
preference-utlllzavybn scale (Tables 4—1 and 4~-3). A
‘Slmllarltles among YRasonal diets were oalculated'from'these
‘results (Table 4-5)‘ Appendix E details the. ecology,
‘importance and utlyvﬁutlon Of all known forage plants 1n
rhls ecosystean. CoV@ﬁ»abUndance and forage igportance values
are coutrasted.g B |

Table u -6 desqtyhes the most 1mportant foods of
mountaln carlbou by @Qason. Forage preferences by)vegetatlon
2one are 1llustrateﬁ ln Table u 7. The contrlnutlon of each
plant group to carifwa diets ‘also was descrlbed by season

land zone (Flgures q,ry and 4-2y. However, the relatlve
' ”preferences for 1nd}Vldual specxes of._ plant'grouﬁs ¢id not
necessarlly correspﬁhd wvith cover-abundance values. Dletary
‘compos1t10n may ref}&vt SeaSonal prererences, but the i
contrlnutlon of a sf&vles to t he dlet also prov1¢es some
- evidence concernlng Qhe avallablllty and ecologlcal
ilmportance of each glant group and spec1es (Stoddart and

Smlth 1955).

'S Fe
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a. mid-vihter'(Deceﬁber.15-February 14)
, -

Mouoeoio caribou.spent ihe ma jor ponfioo of the
mld-wlnter season 1n sunalplne forests, belou 1350 meters.
Ldter, ‘as condltlons permltted, thelr range ‘was extéended
into. tne higher zones. Open areas vere v1rtually lgnored.
The.cepdrfhemlock—spruce zone p;ovlded the single most
impontadt.compoheht of cotibou:habitat. Coribou preferred

the edge of the forest to ;ts_intetiorm

5
Durigg.this period the major;portion ofvfhe diet Qas
cémposed Of arporeal iichens; forbs and shrubs’which
con;pibuted ‘about 26%, 21% and 18%, respectively;
Ler:estrlal llcnens and gram1n01ds domlnated the remalnder
(rlgure 4-1). Conifers and dec1duous tre@s were of- mlnlma}
1mportdnce and were nost llkely consumed 1nc1dental to :F

,Lichen ronaglng.

" Tne varlety of available forage plants was conslderaniy
' reduceo. Eplphytlc llchens became partlcularly ;mportant to

carlboa. Approx1mdtely 11 spec1es occurred ln the mid- ulnter

dlets. dygogxm ia hxsodes, Lobarla p_lmonarla and

‘Platis
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‘yespec1ally 1n the cedar-hemlcck-spruce zone. Flve other -

species also were eaten regularly (”able 4- 6). Hypogympnigd

i | e i S e Y i st e

sp., 2acmelia §u;cg;g, Alectorla sarpentosa and Several

~ species of

fonests. ..
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shrubs were an integral part of the caribou diet and

increased in dmpcrtance as the srow: deepened. The tuo

va 1n1um spec1es, particularly Vagciniup membranaceunm,

Ribes legg

stre and Heracleum lanatum made the'greatest'
coﬁtributionsgto this portion‘of the diet. Although woody
materi;is were ﬁaken, caribou hainly fed on fine.twigs(
bdds, fradl stems ahd persistent leaves.‘The delicate nature
of thlS feedlng was not ‘indicative of 1nten=1ve brow¢1ng
act1v1ty. Rhododendron alblflorum also was used

v

substantially 1n.the fir-spruce forests, whereas Alnus

:g§;§gg was ajregular dietary constituent in the(
.‘cedarfhemlock-spruce’forest zone. The shrubs also were

important. in the krumholz zone (Tableﬁu?7).

.

Forbs, graminoids and terrestrial 1i hens formed an
important'segment of caribou diets. The,forb'species

Valeriana

receiving the heaviest use were Cornus canadensis,
. - . " - . . B -

~ other forage plants vere eaten as the opportunity arose but
Six species appeared to be most 1mportant to carlbou (;ableh

4f6). The gramanLds accounted for 11% of the forage. Carex

ﬂa‘spec;es. ThlS groug was most 1mportant ‘on wet,. seepy and

'iShalIow 51tes- Terrestrlal llchens were'theqrourtn,most LE

&)

'1myortant plant group (Tablel4—6); Cladonia coccifera‘was

readlly utlllzed perhaps because of 1ts colcnizatlon of

rottlng logs thCh plerced through the Snow cover. Peitigera

‘canina and ggltlgera,aphthosa vere abundantlyvused,



74 6). ulrdllng was most prevalent durlng thlS season.
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particularly where the sSnows were,shallov cr dfifted.

Hylocomium §Q;gggég§ and Polytrichum §Q.Jnere the most:

comnmo> bryophytes in the diet.

v

b. late winte;, early spring~(Februa;y 15fhptif 14)

Late in thevwinter,,terrestrial'vegefation was either
aksent or nnavailahle dne'fo deep snows.'Conseguently, the
ntilization of arboreal lichens»was.heaviest'during this.
period; Once oanibou asoended'to areas'of deep snow near and'
above timberline, the} were almost entirely reliant upon
epipbytes for’food.‘These results confirmed lheuearlier
rlndlngs of Eduards and thcey (1960), Evans (1960) and

Fready (197&).,

No less thnan nine arboreal lichens were common to

‘caripou ‘diets (Table 4-6). A small number of animals

remained in the»cedar-hemlock-spruce zone and continued to

fteed on Lobarla, Platlsmatla and ng qy 1a.aﬂowever ‘the

majorlty of carlbou were located in high eleVatlon

f;rfspruce; krumholz and alplne habltats.-Bgy g.orggana,

RS

nyoria»glabra; Hypoqymn;a ngsodes and Parmella sulcata

were tne ma]cq)zorage spec1es.‘These spec1es also were.

'promlnent in wet musxegs. SeVeral other spec1es of Brzorla

3

and Hyg gxmnla enteromongha also vere commonlj eaten (Table

—_—__ElS SRS sl o

%N

Sarubs remained relatively important to caribou,

particularly in forested areas where sSnow accumulations were



unidertified graminoids were' used. NevertheleSs, Lo

¢
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reduced, and on bared, alpine slopes. Cassiope mertensiana,

Salix sp. and an unidentified species from the family

Compositae were regular dletary constituents in alplne and

krumholz areas. Dryas hookerlana also vas eaten. Rubus

parv1£loru§, Ribes lacustre, Vaccinium sp. and an
unidentified sgpecies of Rosaceae were taken in the

. fir-spruce zorne. gubus uas of particular importance, during

4

the early spring green-up. Leaves, buds and new shoots were

favored.

During tnis'season the forbs made their-smallest

contrlbutlon to the dlet. Al*hough some forage from the

' previous seaso\>§as taken waen avallable, the greatest

-portion of this plant group was consumed early in the

spring, when the caribou returned)to the middle and lower

elevatiors. Various species of Carex,'Eguisetum and several

>

4,

individual forb graminoid, fern or fern ally was: a major

dletary component (Table 4-96) .

The terrestrial lichens comprised about 15% of the diet

i

‘and were or particularrsignificance;along alpine»ridgetopS‘

cleared'by uind and increasing spring'temperatures. Numerous

spec1es of Stereocaulon and. Cladonla were utll;zed (Table

T 4-6) . Lladonla mltls, Cladonla ranglferlnai Cladonla

constituents. Pelthera aphthosa and Pelt;gera canipa were-

foraged from rotten‘logs and-the base of‘trees located in

o
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forested areas. Several feather mosses were ingested
simultaneously.
' ' ' ! .
C. spring and early summer (April 15-June 14) -
Spring was signalled by warmer temperatures and the
 concomitant emergence of new, green vegetation. Most caribou
returned to the’loier elevations and gquickly altered théir

.dlet to include rapldly growlng plants' forbs and graminoids

were preferred (rlgure u 1).

- Consumption of_arbbreal'liChens dropped.nearly 50%
particularly during May and June. The majorlty of these

plants were consumed by 1nd1v1dual animals remalnlng above.

_1350 neters and in subalplne forests. Bryoria oregana,

Bryoria glabra, Eryoria-lanestris and Alectoria‘Sarmentosa

———-—=

cedar—nemlock—spruce zone. Most-foraglng act1v1ty was
observed along the-forest edge, within sparsely stocked .

stands and in other humid areas.

The use of shrubs for food also decreased (Table 4-6) .
" This probably?uas'due to_the,snbstantial occnrrence of
vcarinou in'subalpine neadows and parklands. 'Alnus crispa was’

selected in rlparlan habltats and also was eaten wlth Pubgg

, parV1florus and Riles lacustre in the cedar-hemlock—spruce

.'forests. The latter two spec1es were common in the dlets ot

carlbou An the flr-spruce forests as well. ‘Buds, leaves and
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- early shoots appeared to be preferred.

Forbs uere the most abundant forage plant group (Flgure
4—1). Caribou foraged for the roots, shoots and flowers of
numerous flowerlng herbs growlng in somewhat open habitats. ;

Abrupt changes in species preferences were obvious. The most

3

recent growth was usually selected. ng}ella unifoliata,
)

cornus canaden51s, Stregtopus roseus, Valerlana sitchgnsis,'

’__bus pedatus and many other species were eaten (Tanple 4-6).

Cornus, Clintopia uniflora and Galium triflg;gg were heayily
used in the cedar-hemlock-spruce forests. A wide variety of

food plants were available in all subalpine zomes.

»brasses, sedges and horsetails also were very 1mportant
1p sprlng and earlj sunmer diets. Carlbou fed extens;vely on

several species of Car g Luzula hlgnhergll Cinna

Festuca ov1na wWas. a regular forage species. All spec1es of
nag;setgg, although not abundant were h1911 preferred.

Occa51onally, horsetalls were grazed to the ground. Drled

dead tussocks of grasses somnetimes were eaten[wlth the new,

green shoots. Two ferms, Athyrium felig;femigg and

Gymnocarpium dryopteris, also were common dietary -
constituents.

.

At this time, use of terrestrlal llchenc reached an

'annual low (Flgure 4—1). Nonetheless, Peltlgera canlna and

Pelthera aphthoca remalned lmportant forage plants and vere

plentiful in the diets of forest- dwelllng 1nd1v1dual  Moss

e
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content appeared to be highest in the spring diet, but

intake probably was imcidental to lichen ccnsunption.

d. summer (June 15-August 14)

. ¢ .
~
puring the summer caribou were dlstrlbuted throughout

tnelr range. The majorlty of animals occupled parkland ‘and’
neadow sites ahove*1250 meters. Hanltats in the flr-spruce
'and suualplne meadow zones were preferred (Table 3-3).
Summer was the season of rorage diversity and abundange(
Spe01es from all plant groups were représentedtln the'dlet.
The forbs, gram1n01d< and terrestrlal llchen= were the most

'1mportant.

Arboreal llchen use reached 1ts lowest annual level.
Small amounts of several species of Brx‘rla were. eaten.‘

_xpoglmnla physcdes, Parmella sulcata and Cetrarlalhalel

l

‘ _also were found in the dlet, but no llchen genus or spec1es

was an lmportant dletary component.

S o . . \L . .
Sarub consumption was at 1ts lowest level in summer

.(FigUre,u41). However, carlbou contlnued to llghtly use
3 | '
Rhododendron, Alnus,ZRlbes and Rubus.,The leaves, ‘buds and

‘c

catklns of Salix gla ca and Sallx nlvalls were hlghly

preferred.‘ngacleum lanatum also was regularly eaten.

Pesults lndlcated that the flowerlng herbs Here the
51ngle most: 1mportant dletary component. Greater than ue% of

the diet was contrlbuted by the forb group. A great number
_ . :
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of spec1es Wwere heavily used durlng the summer months.

Irollius alblflorus, Caltha le eptosepa ;g Claytonia

lanceolata, Eedlcula;;_ Qracteosa and several spe01es of
Ep;loblum'and Sa gr g wvere most exten51vely used. Members
from all famllles and most genera were represented (Table-

4- 6). dowever, the proportlon of individual forage plants

TN
wWas quite varlable and the dletary compgsltlon at any given -

time was highly dependent upon weather, phenclogy and

¢

habitat selection. = . - )
Many species cf grasses, sedges and rushes were used
‘exten51vely. Together the gram1n01ds ‘accounted for 16% of
'h

‘the summer diet. All grasses, sedges and rushes were eaten

and Poa alpina, Trisetum s _2; um ~and Carex nlqr;cans were

— —

partlcularly notable. Luzula uahlenbergl;, Clnna latlfolla

and C____ E_ggy achya also vere 1mportant fcods.

dorsetalls, club—mosses and. ferns assumed consxderable

—_————-—

gggt m Athxrlum fellx femlna and ‘Gymnocarpium dryopterls e

'were regularly eaten.

' The 1mportance of” terrestrlal llchens markedly

increased. Llchen ‘use rose approx1mately 30% durlng summer /
(tlgure 4- 1) Llchen thalli were sortened by 1ncreased
summer m01sture. ggl;;gera canlna and Peltlgera agg;ggg

comprlsed the bulk of llchen forages. Nonetheless, lmproved

,succulence and pernaps palatanlllty vere accompanled by an,

increase in the use of frutlcose llchens. Several species of



Cladonia, primarily C. mitlg,'g. yncialis and C. rangiferina

were selected repeatedly.

o. late summer and early autumn (August 15-October 14)

Early in the seasom, the caribou remained in their
JSumner habitats and continued to graze the sane forage,r
sPecies;.weather conditions were the ma jor deterninants of
dietary compcsition and dictated'forage-availabi¥ity and
quallty; As summer progressed to autumn the gquantity and
quality of food_plants declined. The foliage of'tne
hernaceous vegetation often uas adversely affected_by cold
temperatures, frost and senescence. Subsequently;'theV
gram1n01ds and snrubs sustalned ‘some damage. Nonetheless,
the rorns remalned the greatest dletary component, followed
oy ‘the gram1n01ds, terrestrlal lichens and shrubs (Flgurev
4-1) . During the study perlod, fall temperatures were often

unseasonably'mild dnt;l late in the season.

Arooreal llchen use 1ncreased sllghtly, lndlcatlng some
'tranSLtlon to the winter dlet. However, consumptlon was not
'hlgn aLi primpac lly occurred late ln the season when carlbou

~numbers lncrcased'ln the flr-spruce parklards. Alectorla

A D

sergerrgse, Eerﬂe;;e sulcata and several speeles of Bryoria

and,glggglg_;a were detected.

The snrubs lncreased in importanCe and accounted for

,11%'of the kpown diet. At hlgher eleyations Ca551oge

mertenslana and two species of Salix weré’heavily'utilized

__________ N S
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The leaves of Salix glauca were especially preferred. Traces

of Dryas hookeriana also were found. Below timberline

Heracleum lapatum was most‘frequently selected. Unidentified
‘species from Conpositae and Rosaceae were commonly eaten

(Table 4-6). Most samples included some wocdy material.

Caribou continued to obtain most of their green forage-

and food from the flowering herbs (Figire 4-1). A]minimuﬁ of

.13 forbs were eaten (Table u-6). Pediéuiér;§ bracteosa,

Trolllus’glggglorgg, Claytonia lanceolata; Tiarella

unifoliata, Arnica latifolia and Caltha‘;gptcsepéla were
qued most extensively, though many species were included 1in
the diet. Changes in availability and abundance were

inpstrumental in the periodic redistributions of caribou.’

Y

The graminoids assumed considerable importaace as

~

autumn advanced and summer végetatfbﬁ\matured and
. R : ~

disappeatred. This plant‘group-uas most ;gpoptant to the dief\\
“during this time period'(Table'uislg any\gfasses,>sédges

.

: . ) . ) . . i S PR . .
and rushes retained green foliage angd wegg\lnteﬂ§1vely
: ’ - T~

foraged by:caribou.’?hleum alpinum, Luzula iiﬁ;enbé}ﬁii,

Irisetud spicatum and several species from the genus Qéﬁé&n\\\\\\\

'anﬂ the family Graminae were most prominent in the diet.
Carex nigricans and Luzula were favored forage species. The
disproportionate representation of these species indicated a

hign use of wet or noist habitats.

Several spécies of horsetails provided additional green

" forage and evidence of movement through_wet'éreas. Egggggggg



pratense and Equisetum sylvaticum were eaten lﬂ large e
quantities. These plants often grew in dense stands on uet,

seepy sites”and along creekbeds.

._\\ . |
~

Non-vascular‘plants also made up a‘eonsiderable portionr
of caribou diets. Terrestrial lichens were eaten throughout:
ptbe season but increased in 1mportance as the avallablllty
of greea forage decreased. Several spec1es of Cladoni | and‘

Stereocaulon were preferred,'esoec1ally in the areas near

PO
and above tlmberllne. Fungl, partlcularly pushrooms, also

were eaten, but speCLe%\and 1mportances are unknown.

p——

f. late autumn, early winter (October 15-December 14)
_ ’ | -

S~

Caribou dlstrlbutrons “vere largely determlned ny i

~.

~_

weather condltlons. MlddleJelevatlon subalplne meadows and

: : — ‘ ,
parnlandc were most commonly used early\rn\ihe_segsonﬂiTable
‘3—3) dovever, accumulatlng Snows contlnually rorced anlmals
1nto fir-spruce and cedar- hemlocx—spruce forestS‘beloy 1200
meters. Ihe\oarlbou remalned here ror the greatest portion
of tae season\and\demonstrated thelr most opportunlstlc
feeding patterns. Near all understory plants were eaten
when availaple. Dletary comp051t10n\uas slmply dependent
upon avallanlllty and snow conditions. Forbs, arooreal and
terrestrial lichens, and shrubs were most 1mportant (Table
4- 6). douever, in comparison to—summer the dlver51ty of
available tood plants was greatly reduced. Many spec1es were

RN

covered with snow.
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 Arboreal lichens increasedddramatically.in importance/
and contributed approximately~20%‘to the-knovn diet. The

magorltj of carlbou fed on the folLose spec1es, Platismatia

glauca, Lobarla pulmonarla and’ Earmellopsls §£. in the

-3 -3 — e e e -

cedar-hemlock-spruce zone. Bryoria capillaris, Bryoria

the remaining-caribdu wintering in loi*and~middle elevation
'fir4sprnce foreSts. Parmella sulcata, progxmg;é paysodes

R Eem e ——mSem—e—— — -

A and Bryoria glabra were common to caribou diets in both

'forested Zones. Carlbou spent much of thelr fegdlng tlme

near the edge cf the forests.

C

. Shrub consumption'increased slightly (Figure.u—1). This

was partlcularly true as the snows deepened and the
'avallanlllty or plants in the field and ground layers‘

decreased. Buds,_flne twlgs and persistent or evergreen

leaves were eaten)\Bioes lacustre, Sambucus melanocarpa and

*

toth species of V_ inium were most common -in the dlet,

Small amounts .Of Rhododendggg alblf;orug, MenZLQSLa.3 -

‘ferruginea and Rubus parviflorus also were identified. The

i

- deciduous trees greatly rose in importance, and Alnpus crispa

was eaten extensively. _
"e -5 ..

.
.

Altnough sharply reduced 1n quantity and guallty, thei
'_forbs remalned a common’ food plant group (Flgure 4-1).
Caribou pawed through shallow snows and sought favorable
sSnow condltlcns in order to ontaln these fcod materlals. ‘The

an;mals also ate forage protrudlng through the snow_cover.
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_ _.arella unlfollata, Rubus diatg,, gh ;; Ium. occidentale
““1_lg;_a_g §; CheDSlS, Galium trlflorum and §mllgg;gg SP-
were most abundant in the_dlet. R ' N o

Graminoids and horsetails remained common to the diet,
although consumptlon decreased 51gn1f1cantly (Flgure 4- 1).
Most orf these foods were obtalned earller in the season and

in wet areas, partlcularly along uateruays. ;uzu;g

wahlenpergii, Cln_ _atifo l;g and several species of
“gu; etunm and Graminae were eaten most heat ;y. Ferns

contrlnuted sumstantlally more to the dlet than during otner

'seasons. Several unknown members of the famlly

Polxgodlaceae, probably Athyrium fellx-geml and

“Gymnocarplug ggxgpggglg, were frequently detected.

‘.

lhe terrestrial llchens accounted for 16% of the dlet,
a contrlbutlon surpassed only in the early sprlng (Flgure_,
'u 1).-dost forage spec1es colonlzed rottlng logs and
:elevated sxtes penetratlng the snow surface. Pe lt_gg;g

canlna,'gglt;gera _thhosa and Cladonla cocc1fera were most

readily available. Moss cgnsumptlon was above average, but

no evidence of selection was recorded.

*u; The dletary importance of lichens

On an annual ba51s,'car1bou‘ate a w1de varlety of

forage plants. Varlablllty by season and habltat was’
tremendous.,Dnrlng the snow-free.perlod forbs Here the\

vdominant‘food group, followed in 1mportance by the shrubs,
i . : a ‘v
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and gramanLds. Conlfers, dec;duous trees, 'féerns and mosses
vere of" winimal dletaé? 1mportance. Some preference for
terrestrlal llchens Has demonstrated but pmost species were

not anundant in caribou dlets, = s

. s )
-During'tne critical‘uinter period, arboreal lichens»“

uere‘the ma jor diétarfqtbmponent. LtChen productivityrand

caribou ecoloyy are closely.related. Consequently;tit isu

‘important'to revieu liehen'contributionsbto caribou diets bj

SéaSoniand habitdt, ‘ . I R i R

a. terrestrial:liChens ' '.‘- d v.‘ .Ji‘ 4;‘4 L - -

I Eerrestrlal llchens vere not ab ndant in the study N
‘area. Houever, they "were the fourth most 1mportant dletary
_constltuent (:1gure 4-1). These results would 1mbly some

prererence. Spec1es from ‘the genera Cladonla, Cetrar;g,

Peltigera and Stereocaulon domlnated the llchen forageﬂ

e
0

y ‘group.,rhe amount’of llchen-forage eaten varled_con51derably'

between vegetaticn-zones. Terrestrial licHens’were nost

abundant in alplne dlets (Flgure dlz). Seasonal dlfferences ) !

. were. not as notlceable (Flgure 4- 1).

v

'l’l

nost heavxly utlllzed spe01es. They were most exten51vely ‘o
foraged durlng early and mrd-w1nter, sprlng, summer and latei
S autl ,Table QfG). Both spec1es were abundant 1n carltou; '

diets in fl--spruce, cedar-hemlocx-spruce and” muskeg

habitats. Pelthera aphthosa also was regularly eaten 1n -

At . X .
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-

subalpine'meadous; Several species of Cladonia vere common

dletary constltuents and many unidentified and known species

were consumed. Cladonla cocc1fer§ vas most 1mportant in

1cedar-hemlock-spruce and fir-spruce fofests during sprlng

and . early wlnter. Cladonla ecmocyma was eaten in all,seasons

~~

and -zomes, but malnly in . krumholz habltats durlng late

<sumner apd early aufumn.-cladonia mitxg, Cladonia .
% - .

" rangiferira and cladopia uncialis weie preferred in alpine

and krumholz areas, Tne heaviest use occurred from June

o ’

v

pthrough October (Figure‘4-1)‘ Several spec1es of

Stereocaulon alsc were falrly abundant in summer and autunn -

'_dlets out were more 1mportant in the alplne tundra zone.
madé thelr Jreatest cont;ihution during spring and early

winter and in cedar-hemlock-spruce forests. -

'~ b. arboreal lichens

b'The;arboreal lichenS'accounted for 17%.of the annual
dlet,»d coantribution surpassed only by the foros. Houever,
seasonal and zonal 1mportances wvere quite’ varlaole.-\
nplphytlc llcnens uere of paranount 1mpcrtance fron
mld-wlnter to early spring (Flgure 4-1) . They: were most
‘heav111 used late in the wlnter and in cedar-hemlock~ spruce

‘and flr—spruce zorests. Use also was hlgh near lakes and

‘muskegs (Fiqure 4- 2). ‘ﬂveral spe01es of B_xorla, _lgogxmn1a>‘

— —

"égxggdes, Lobaria pulmonarla, Parmella sulcata and, - o

>3Platismatia:; ica were most abundant in the diet. Results

<
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did not confirm the high preference for _;eg;gg;gygg;ggntogg
reported during earller mountaln carlbou studies (e-g.

Edwards and Ritcey 1960; Freddy 1974“Layser 197“).

o~ -

Platlsmatla glauca and Lobarla pulmonaria were heav1ly

!

roraged when carlnou occupled cedar hemlock—spruce forests

from November to Januarye. ﬂxpogl_g;g Ehxsode_ gg;gg;;_

sulcata and Parmeliopsis §Q. also were consumed in quantity.

Bryoria glabra, Bryoria capillaris and A;gctoria sargentosa

were occasiocnally caten. Most of these areas verevbelov_1000

Lo

meters. ' . B

Dif ferences in .the selectibn_of arboreal lichens also
were evident between high-and low elevation fir-spruce .

forests. Between 650 and 1000 meters dypogymnia physodes,

e ms e

-

lncreased in the diet’ to 1350 1450 meters, where its

'consumptlon and abundance dropped markedly. Bryoria

gagllrarls,nggzggig glab - BLyoria l_nestrls and Brjorla

P~ A= 24 1 = —2 s

oregana were eaten in small guantltles below 1000-1200
s.meters pbut were tne mainstays in the’ dlet cf wlnterlng
caritou occupying nigher elevatlon.forests. Many
unidentified Brlgg;g species also were common in the diet.
.B_l_r ia g_ggga and Bryoria glabra Seemed to be particularly
lmportant durlng the middle and late ulnter seasons (Table

4-6) « Brxo;;a fremonti was prlmarlly useduat or neartc

.tlmoerllne but never was extensxvely eaten. Cetrarla

o

R T S

&



.’

T T RN e R e e e e g AN ST 3 e AT Y e AN TR 2 S RN RO STy

o ' o o - , 137.

ci;iaris and Cetraria halei were common to the.diets of

caribou resident ln flr-spruce forests located from

approxlmately 1250 to 1700 meters. Consum;tlonmwas typlcally

'modest. Q_g____g.dlstrlbutlons were too spaISe to: prov1de

abundant forage. Parmella ‘sulcata was a very 1mportant

———— e | e i v

'fordge.liChen and was particularly prominent above 1000 and

'belou 1700 meters. Fir substrates'were preferred, and

caribon,conseguently ingested some twigs and needles with

this foliose species. Parmeliopsis ambigua, common to
' s K bl .

cedar-nemlock-spruce zonefdiets, also vas regularly eaten in

tae fir-spruce forests,vespecially‘ié middle elevation, fir

dominatedsstands. ggnmeligpsis hyperopta, however, was'
urigue tc the fir-spruce zone-and was fairly evenly

distriputed throughout thosevelevations above 1000 meters.

rIt‘was not a major forage species._Hybogxmn;g physodes and

Hypogymnia gntegggorphe were commonly eaten throughout the

fir- spruce zone and were sporadieally faken in

"cedar-hemlock-spruce forests. ‘Bypo gz 1a physodes. was

con51derab1y more 1mportant and was heav1ly utilized during

all wlnter seasons (Iable 4= 6).

Pl “
. : L0

:Cariﬁoufrelieduheavily,on arboreal lichens for~forageA

. durlng the winter seasons. These foodS‘were ﬁérticularly

s

wx

LT

CrUClal nhen deep snowpacks rende\ed terrectrlal vegetatlon

..,‘

un&Vallanle. Coniferous forage appeared to te unacceptanle,

B Qnd hence’ eplphytlc llchens usually were. the sole,savallanre

Bt &

food SOUrCe. Preference was not 1mplLed or the use of

arboreal llchens would have been relatlvely consyant

g
o o ) —'1_
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througnout the year. Numerous-studies, however, have

demonstrated the 1nportance of arboreal llchens for
wlnterlng carlbou (e g. Cr1ngan.1956"Evans 1960 ; EQ&a:ds
' and Ritcey 1960 Fllnn 1956° Freddj 1974‘ Scctter 1962). The

d results of thlS std%y soem to corroborate previous eV1dence.

- LA
iy

& Arboreal llchens vere the crltlcal dletary*component during

r¥Winter. . e

9 N Fag
v ) . . -
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V. POPULATION. STATUS

;
A. Introdnction

Assessing the current stafus of resident caribou
populations was a complicated:task. HistoricaiAdistributibns
and numbers were largely unknown, and of the forest-duelling:
ungulates in‘Centnel British Coiumbia,vcanibou have thed

_lowest Eopulatlon denSLtles (K. Chlld pers. comm.). Small

g
-

populations, inaccessible and remote range, hlgh w1nter .
snowrdlls and lnadequate ‘pPrior knowledge 1ncxeased the

dlrflcultles of census taking.

B. Mefhodswv | 7 N | ‘ o o - v | . o
Varions metndds were used to collect 5aseiine

.information onvp0pulq{ion dynamics and caribou ecblogy'and

_to determine contepporary and historicidistributibn (Chapter

III). Additicnal sources of information were historical ‘ !

prOVlnCldl and arch*val records, nuseu ns and anaual hafvest

statlstlcs. ‘These adféauere supplemented ulth xleld surveys’

to determine trendsi tone’ 51ze and dlstrlbutlons of caribou

bdnds.'Estimates were based on aerlal»and ground censuses

ard lnrormatlon provxded by forestry amnd Ulldllfe personnei,.

'gu;de outfltters, hunters, local residents and pilots

5

" 139 - oy



.mpbility.(Chapter I). The gregarious soc1al behavior of
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- 2

C. Population Djnamics = X
Information on populatidn,demographics was very .

difficult to obtain. Low populatioq densities and * | v‘,

characteristic_nbmadism greatly limited the dpportunity to

examine the dyhamics of local caribou populations. o ' -

Consequently, the data obtained were quite limitedﬁ?

1. Breeding Lehavior and recruitment

The rut extended from. mid-Septehber'to late October,
apparently peaklng durlng a 4-5 day perlod early in October.
Sjnchronous matlng probably assured ca1v1ng durlng a brler,
optimal period, thereby assuring 51m11ar levels of calf

i

caribou thus appears to be reinforced (Dauphine 1974;

-

Espmark 1964b) .

Calves assumedlY‘gere born during May ahd‘partiCUlarly

o

in June. Carikou calved in muskeg and high elevation areas, .

pérhaps‘indic§ﬁihg divergent but mutually effective predator

% . - escape strategies. It appears mountain caribou calve in

#%¥ gemi-open areas.

Calfvproduction ip £he study area was ve:y'lgw. pesp;te
numerous atteﬁpts’#eryvlittlé data were'collectea, and few
ca;}es mere obsetved or reported (Table'SEj). Even when
cgriboﬁ we:e;hqst visible,-calves and juvehi}es weré
hOticgably(gbsent (Chapter VI); The relative numberé of

éalves,fyearlings and 2-year olds are important indicators"



Table 5-1

141

sightings Of Juvenile And Calf Caribou During
Ihis Study ] '
Date Lgcation Animal Sighted
15/5/76 “West Twin Creek 1 Bull,3 Cows,1 Juvenile
: . ' I In Cedar Forest
5/7/76 Hungary Creek “ 1 Cow,1 Juvenile In
o S Cedar—-Spruce Forest
21/7/76 McGregor-Sande Rd. 2 Cows,2 Calves Cn
' o s . Logging Road
26/1/76 Slim-Tumuch Rd. (Mile 19) 2 Juveniles In
o o - Subalpine Meadow
27717/76 - McGregor—-Sande Rd. 1 Bull,3 Cows,1 Juvenile
2977776 Longworth Lookout -1 Bull,1 Calf
6/8/76 .McGregor—Sande Rd. 2 Cows,2 Juveniles
27/8/76 - Raven Lake’ 3.Cows,1 Juvenile
8/2/71 Red Mountain-Penny 1 Cows,1 Juvenile In
o o , Alpine Basin _
973,77 McGregor—Pass Lake Rd. 3 Cows,1 Juvenile In
‘ ’ Muskeg :
b,/5/11 Hungary Creek o 1 Juvenile
1/6/7177T McGregor—-pPass Lake Rd. 2 Cows,2 Juveniles
15/6/71..« Severeid Creek- 4 Evidence Of Calving;
' Severeid Mto. . K No Animals Observed
2/16/77. iHdcGregor-Torpy Rd. .1 Juvenile
15,7/77 - Pass Lake Ridge _ 4 Cows,2 Juvenlles
McGregor—Pass Lake Rd.. 2 Bull,? Cous 2 Juvenlle

10,9/717
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of herd status ‘and product1v1ty {Skoog 1968). Although the

data are 1mprec1se, each band and the population was

domlnated by an unusually,large adult segment.

B

o

2. Populatgcn tomposition and'structure

Innerent difficulties assocrated with classrfylng.
caribou were related to bi-sexual antler development
seasonal segregatlons by sex and age, 1rregular
dlstrloutlons andg, contlnual wggaerlngs. Low. populatlon'
den51t1es and dlfflcult terraln intensified tne ‘Frobleans.
Some basellne data were collected and compared with the
results or prevmous studles.

.o

. band size

The large herds of barren-ground caribou are legendary
(KelSall 1968 Skoog-1968)._ﬂountain caribou also are
"gregarlous but seldom form large groups. Band sizes appear.
to vary by locdtion and population status; Eﬁans (1960f.
reportea bands of 2-12 caribou. Flinn (1956) rarely sawla
band exceeding 23 anlmals. In Jaeper National Park, group
‘51zes ranged from 2=-47 carlbou (Stelfox 197&). Freddy (1974)
documented’ bands of 20 =30, 1nd1v1duals, though groups

- typically contalned 3-7 caribou.

The largest: group observed durlng thls study con51stea‘

' of 22 animals (Appendix D). Bands of 10 or more caribou were

recorded 14 tines. Bands ranged from 2-22 animals, averaged

a

A



" other areas (Table 5-2).

v | _ : : , 143,
3 ) .
four ipdividuals and appeared comparable to estimates in

‘The difficulty lies in interpreting the influence of
p%églation diStributions an densities oh'band size. Edwards

Rggcey €§§59) attrlb d small ‘bands to a llmlted

fﬁ;opukﬁt;on“ér%?l '=“ould"be con515q§§§ with the much

VreduCed band s;zeS‘rf

Bhe study area. The
A , L

4 R

significance.and causes of:reﬁﬁced kang 51zes are dl~CUSSQd

in Chapter VI.

b. sex ratio

Little is kpown about the sex ratios of mountain

caribou. The 1nformatlon is dlfflcult to ootaln and mountalwf
Carlbou are seldom studied. Generlc .Characteristics were

referred to out of nece551ty (Chapter I);

Roughly estimated ratios were obtained in the study

area and reasonable appraisals can ‘be made. Mixed .groups

'seldom had bull to cow ratios narrower than 12. 5 100 or one

bull per elg&t cows (Iable 5-2) . Even durlng the- ruttlng

phase, vhen sexes were nost thoroughly pixed, ratlos

appeared to ke conslderably below the typlcal range of U4-6

nulrs,per 10 cows (Chapter I). In fact, segregated cow bands

'were regularly observed during the breeding season. Ihough

sexual segregatlon has been recognized during all seasons,

total separation seLdom 1s the case (Clarke 1940 ; Kelsall

1968 Lawrie 19&8).
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Table 5-2 Seasonal Sizes And Overall

—

Co
Mountain Caribou Bands In The

144

Typical Seasonal Bangd Sizes

" Season . Total Size

Dec 15 - Feb 14 4-15 %&
. Feb 15 =~ Apr 14 2-5
Apr 15 - June 14 - 2-5
June 15 - Aug 14 - 2-9
Aug 15 - Oct 14 2-15-
oct 15 = Dec 14 2-9
& "
S
QOverall Band Size And Composition
Band Sizes | Band Composition(H)
a. Range 2=22 . . a. Bulls 12.4
b. Average 4 . " b. Cows ~ 86.8
c. Typical 2-5 c. Juveniles Less Than ~

S

*Animals 'who have not reachéd breeding maturity
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D. Comparison Of Contemporary lnd'HiStoriq Popnlations

1. 6$%rvieu | |
Con51derable effort was made t0~elucldate the

nistorical size and dlstrlbutlon of caribou populatlons in

the study arex. Unfortunately early settlement wvas qulte

limited and largely restricted‘to the vicinity of Prince

George (ChapterIII). Many early residents are gone.i

. S
Consequently, few historic sightings were recorded prior td/

L g
In addltlon the British Columbia Fish‘and/ﬁIIdIﬁfe
Bran ‘h did not complle harvest StatlSthS prior to 1962 (P.

Haley pers. comole.). Furthermore, the area was never selected

for natural hlstory studies (C. Guiget pers. codm.; C. Van

Zyll de Jong pers. coam.). AS a result our knowledge of
caribou histbry;remains imprecise.

All ‘known contemporary and hlStOIlC sightings were
P L

vreviewed. Those presumed to be accarate were organlzed 1nto

somewhat arpltrarj but natural geographlc upits. Boundary
defainition facxlltated assessment and dlscu551on of
dlstrloutlons (Flgure 5 1. Results from hlstorlc studles
lmdicate carloou were dlstrlbuted throughout the study area
(Eigure 5-2}) . Known and p0251ble travel COIIldOIS and :

migration rOutes are lllustrated in Flgure 5~-3.

Contemporary Sightings represent'a'collation of animal

onservatlons, conflrmed reports, track sightings, and pellet

ﬂ.,.

collectlons (see methods Chapter III)b Sighbtings were hlghly

&Y,

e

-
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'dlspersed (Figure 5-4).’Furthermore, due to the inherent
dlfflcultles assocmated with collectlng population data and

tne reauced size of reSLdent bands, the followlng results.

- e .

- are estimaték of population sizes and dlstrlbutlons. An
/ ‘

exact census is rarely ‘possible and- probably not necessary. -
L]

'lertatlons of manpower and fundlng precluded 1nten51ve

-census taklng. ConseguentLy comparatlve estlmates should be
':}consraeredvrnd1cators~of populatlon size and trend are not}
necessaglly derlnrtlve appralsals of current nunbers.
;HOhever,‘average populatlon 51zes, dlstrlbutlons and trends

-

are lmportant parameters ofﬂstatus. ‘ oo ‘ *%%
. ’ ) . ; N

'Loxipopulation densities and high-mobilities confused
assessment of affinities for particular qatersheds.ﬁﬂowerer,
it is clear from earlier'resu;ts that,absence from a B
particular.iocalrty does not necessarily ;ndicate'disuse and
must not be misconstrued as abandonment (Chapter II1).:
Short- term rotatlons are typical and demonstrate rotational

ranye utlllzatlon. Absences exceedlng 10 yéars, nowever, may

represent local extlrpatlonnor loss of range tradlt;on.

-

Durlng the rut and to some extent ln the w1nter,
1car1bou populatlons coalesce into thelr largest annual
‘grouplngs. These seasonal aggregatlons promote eff1c1ent
.breedlng and range'nse. They also prov1dea the best
opportunltles for census tanlng. Table 5- 3 summarlres

-estlmates af carionou populatlon 51ze dlstrlbutlons by

geographlcal unit.
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/< .
Table 5-3 Estimates 0O
a

Caribou Population Abundance By
Unit : '

S

- Geo- Pqpulation Estimate ‘
~§raphical ‘ . . Relative Reliability
Unit* Hinimum** Max1mum Probakle Abundance Estimate**#*
Zone a & "5‘20; ~30-15 Poor _ Good
: rl
Zone b - 22 40-50  30~35 poor To - Good
- c " , '~ Fadir - :
Zone C g 45-70  35-45 Poor To Good
‘ Fair '
zone d 15 55-75  20-30  Poor. To Fair
Fair
Zone 10 65-85  35-45 - Fair  Fair
" Zone f : 7 50-70  30-35 | Fair Poor
Zone g 8 . 35-55  25-30 Fair =~ Fair
zone h - 12 - 50-60 35-40 - Poor 1o Good
: i : Fair
zone i 15 25-40 20-25 . Ppoor . Good"

*Refer to Figure 5-1

**Langest'band opserved, 1975-1978 )
'***Good - Numerous (more than 10) reconnaissance visits,
, 1nclud1ng a mlnlmum of 4 aerial surveys
Fair - Several reconnaissance visits, lncludlng 2-3
aerial surveys

. Poor - A few reconnaissance visits, including at least
one aerial survey ‘

1‘/
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Documentatlon of areas of known use provided an.
opportunlty to evaluate size and status, partlcularly when
closely compared to historic conditions. Caribou ’
distrioutions and critical ranges are discussed. within this
contekt.ﬂcontrasting hlstordc and contemporary population
parameters provided ample evidence of a declining
‘population. The causes are discussed in detail in Chapter
VI. e

: "/' - e L »
2. Historlc and contemporary populations‘by distribdtion,
size and important range )
:
‘ a.isouth cf the Fraser River Vallejuand west of the Eowron

River (Zone a)

Caripou formerly inkabited‘areas between Prince George
~and the Bowron Rlver.rActLVLty in the v1c*n1ty of Stcne
Creek George Creek Naver4Creek dlxon Creek and Mt. George
haS been conflrmed. Slghtlngs occurred in all seasons and
_were concentrated near Naver Creek and Mt. George, once

.

‘descrloed as rormerly teemlng WLth caribou (M. Wa{ren pers.
rcomm ) Movements“prooably followed a- route fronm Mt, ueorge,
‘along George treek to Naver Creek ‘and west toward Hixon and
Terry Creeks. qurent 51ghtlngs were conflned to small ‘bands

along Naver Creek during the summer and north of Mt. eeorge

Detweeu Decembertand February'(Apperdlx D)
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W Eastﬁof,rhekwillow River most historicla8@§vity uasr- s
'docdmented.close to Narrow Lake, Wendle Creek,ﬁand the
confluence of Tsus Creek and the Bowron River (Appendix F).

hContemporary sighrings consisted of small éréups located in
the'vicinity of Narrow Lake and Wendle Creek, particularly

during the spring season.

Sightings were‘very infrequent during the 'study, and
the area appeared to be at the'fringe of current

dgstrlbdtlons. uroups surpa551ng 75-100 animals once were"

g1'~ g&bmmon (M. Warren pers. comm' M. Wllklnson pers. COMmM. )«

B SN H

Lur;ent bands, howeVer, are very small and are'a mere -

A A

remnant of the large groups formerly occupylng tHese areas

(4. warren pers. comm-). The largest grcup observed -

» .
¥ <

consisted of fiye caribou near Narrow'Lake (Appendix D). The
total population in the zone very likely dces not exceed

10-15 caripou (Table 5-3).

L .1‘
2

b. south.of the Fraser River Valley and east of the Bowron

?9~°w'EiVer to Dome Creex (Zone b) . , -

' Vérious habitats between the Bowron River ‘and Dome
e ‘ )

fCreek.and as far south as the confluence of Haggen and
Domlnlon creeks have been occupled by carlbou at least-since
the early 1930*s (Appendlx F). Durlng this tlme a sizeable

'herd was ooserved in the Hungary C;eek -Raven Lake area (0.J.
Prather pers. comm.). Desplte ltS somewhat cycllc nature,i

-

Y the herd flourished until the late 1960's (G. Hooker pers.-
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comm., 0. J Prather pers.'comm.). Caribou once may have
travelled frvm.here as far southeast as Bowron LakeiLPark
(6. Hooker pers. comn:).

/////arlbou also were reputed to be numerous in the
;,//i////;iCinity of Sugarbowl Mountain and regulariy crossed the
Fraser Valley between Purden Lake and Hungary Creek. Regular
sightings werevnage on Slim Creek, Everett Creek and Haggen
Creexk. Bands progably moved into these areaS‘along Kennerh
. and Hungary creeks and travelled toward’Pinkerton Peak
Haggen Creek and possibly Bowron Lakes Park. Cariboa also
frequented Tumuch Lake and Papoose’ Lake, particularly during
rhe spring. | |
Larly surveys during the study vere. concentrated ir
this area. éonseguently, the 41% of all 51ghtings occurring
~here may be disproportionately nigh. The'majority of h
sightings were made between and near‘to'Raven Lake and
Grizzly Den‘and during tne summer, autunn and late winter
(Figure 5?4). The largest group‘observed, 22 animals; was
vrecorded here (Appendix D) Band sizes noticeable declined
in subseguent . years and neceSSitated a shift in research
enphasis.
bThe Sugarbowl Mountain area also was inportant-netween
December and March and ‘was accepted to be used by the Raven
Lake band cariktou also were regularlyvseen along Hungary
~and Driscoll creeks and in the vicrnity oﬁjTumucn, Slimgand

Papoose~lakes.\Most Hungary Creex observations were of less
. N /’ . . ‘ |
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;- than four caribou, occurred during winter and were in the

v101n1ty of a highway cros51ng. Bands also were known to
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Cross the hlghuay near Purden Lake and Drlscoll Créek. Ail

L3

Crossings were noted durlng the snow season due to a

rellance on the fresence of tracks. '

Several 51ght1ngs were made between Tumuch and Papoose

*lakes and along the Sllm’Tumuch road (Appendlx D)'“Carlbou

tjplcallj travelled through here between mld Aprll and

" B - »_

Movement corrldors vere recognlzed between Tumuch and T

. Decenber and particularly from late Hay to,early September.

Papoose lakes, along the Slim- Tumuch road near mlle 14, and

just east of mlle 23. Sightings between the two mlléposts

NN

vere ralrly regular pcior to 1977 Dapoose Lake was noted

for act1v1ty during June and qulte p0531bly the calvlng

Actxvrty during 1877 shlfted east and south fronm tne

Raven and Tuauch lake areas. Haggen Creek presumanly

received most of the‘redlstrlbuted caribou,'especially in

~the spring and summer. Increases also were7noted along

Everett~and Slim creeks, during the spring and between-

, Septemper and December (Appendlx D). Thls might have

represented tradltlonal range rotation- hut ‘was suspected to

ke related to iuncreases in 1ndustr1al and gecreational

activity- to the north and west. Concurrent reductions in .

band size further substantiated the probablllty of a general

decllne (F Cushman pers. conmm.).
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Hlstorlcally, paads of 20 50 cnlmals,:were common
partlcularly durlng the aué§§% is 1ikelyatth at leasth
3-4 bands occupied this area. Sirce 1575 the;&argest.g:oup.
oserved consisted of 22 wintering caribou. Although it is
suspected that a similar number of\bands Ray continue to use
this area, groub sizes have markedly decreased. A maximum of
40-50 caribou,were thought to occur in this zone: However,.

this is believed to be a 11beral estimate (Table 5 3)

N

o N .- -
. C. south of the Fraser River Valley and from Dome Creek to

el

Lasalle Lakes (Zone c)

Recorded 51ght1ngs of carlnou on Dome Creek, from the

headwaters to the Fraser Blver, date back to 1938, and the

~

‘area has been tradltlonally used for manyryears (D. Ferguson

bpers. coam.). The Goat River area has been used for at least

30 years (D.'Ferguson pers. comm.). During the 1960's pands

“0of 30-40 carlocu occurred near the river's headwaters and

along Boundlng Creek (Appendlx F). Ptarmlgan Creek-also was

/

"presumed to prcv1de 1mportant habitat. As ‘Lecently as the

RTag

-early 1960'5, 20 50 caribou could be onserved dally durlng

‘autumn (G. Hooker pers. comm.). Most act1v1ty was located

' near tne headwaters and in the vicinity of Mt. Hammell. An.

old travel COIIldOI exlsted from LaSalle Lakes, a

hlstorlcally lmportant wintering area, and along Goat River

s

toward ﬂhlteho;se Mountaln (D. Ferguson pers. coun. ) . ..Some

-vg ’

-moveméﬁt also was suspected south along Ptarmi.an “ree k.

notn corrldors assumedly fostered contacts with bands in and

-
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near Bowron Lakes pdrx; Bands ranged'south;,at leasr to
winter ranges alougcthe Carlbou River (L. Ferguson pers;
comm.) . o B ”

Dome Creek flgured prominently in contemporary
dlstrloutlons, although only small bands'occurred. Sunner
ooservatlons were recorded. close to the Fraser River Valley.
Durlng August and March caribou were present near the

headwaters.,

The Ptarmigan Creek watershed constituted important
'range’duriug this study, most notably in the late winter and
early summer. Cariuou“rypicallyffrequented oren Slldes and
subalpine meadows; ;Hough winter tracks also were seen in a
Cedar-spruce‘foresf.’Movemenrs uere detected berween the
.headwaters ano Mt;.aammell, out*other routes appeared to be

_in disuse.

‘Several‘sighrings;were rade east of Ptarmigan Creek.
Four winteriug'cows were observed six miles'SOuth alcng
Snoushoe Creek (Appendix.D). Auother eight caribou wére seen
feedlng on arboreal llchens 1n a cedar forest ad]acent to
LaSalle Lakes durlng December. however; this was the only
observatlon darlng numerous visits. It was, unclear whether

lncreased recreation or. reduced Earibou numbers were

respon51ole.

Prior to the mid-1960's summer bands of 30-40 caribou

were common. Whereas 20 or more‘anrimals were regularly seen
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-in a day, only 2-3 caribou could.be q%?rently located in a
10 day period (G. Hooker pers. comm,):;At?least three
separate bands existed historically and'may continue to use
the area. Distributional overlaps are unclear but band sizes
have suostantlalIy decllned. The largest group encountered,

“1ght caribou, occupled the LaSalle Lakes area in December.

ﬁc?brobably 35-45 carlbou inhabit thlS zone, though some

addltlonal numbers may be located south of *Mt. Hammell.

d. south ©f the fraser River Valley and east of Lasalle

Lakes to Mcnrlde (Zone d)

Historically caribou regularly occurred along Clyde

" Creek, West Twin Creek, Legrand Creek and the Dore River
(Appendlx F) . Most were seen in the Fraser Valley, between
West Twin and Clyde creeks, fron October to December and
agaln during the sprlng. A minimum of 25 -35 animals occupled
tne West Twln Creek area as recently as 1965 (4. Frye pers.
comm.). During 1935, about 60 caribou travelled along a well
-packed trail and crossed through the river valley 1200 o
_metres east of the current West Twin Creek bridge (Appendlx
F) . Bands travelled this route toward Mt. Rider and: Cushlng

Creek (D. Ferguson pers. conmm.).

Clyde Creek was another historically importantlarea. A
travel corridor was suspected to exist from legrand, along
Clyde Creex and toward Mt. Halvorson. Caribou'reportedly

Sunnered in large, open slides along the;north‘fork of the
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Dore River.(b. Ferguson pers. comm. ). ‘They moved as farﬁg g
south as Mt. Quanstram and in all probability ranged lnto
Wells Grey,Park. Another probable migration route led from
‘the Caribou River to the headwaters of the Milk Riyer or
’DorebRiver, and north to winte: ing areas-in the Fraser
Valley Qest of'McBride.(D. Fer: uson pers. COND.) . Largé;
numbers of caribou, no less tt 60-75, crossed throdga this
area during the'ﬁinterﬂof 1534 \D. Ferguson pers. comm.) . |
ﬁelatively large-nuhbers of cariboﬁ'historically,
traqelled‘through the West Iwin Creek area. It isvrefdted‘to
be of great hlstoric-significance. However, current bands
were largely reducea (Appeddices D and F). Though seven
sightings were made,“the’largest group ooserved consisfed of

15 aninmals. Carlhou o"cupled low elevatlon forests along tne!

- Fraser Valley and crossed the highway at several locations.

Probaple highway crossings were located in other areas.
Several winter crossings recently occurred "25-35 kllometers

uest of McBrlde, partlcularly near Clyde Creek The area was

con51stently used by historic bands, however,.Caribou only
were observed durihd the third year of the study. Ndmerous

[N

tracks were 51ghted durlng early w1nter, and three cows vere
seen in a wooded area near the hlghway. Durlng Febraary a
bull. and three cows were observed 1n‘a forested_area at 1600

metres. Movements in this area did not appear to be attached

to traditional travel routes.
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| Severai current.;ightings were ﬁ&d&_gg;the Goat Rivef
watershed (Appendix D)..Eléven cariboﬁ ocdupied an aipine
,Site during Septemher.'The'following January, the tracks of
4-5 animals occurred in a:forested area’uestlof the |
cohfluenqe nf the Goat an& Milk rivers. Caribou ﬁere.seenv
twice in .the vicinity of historic wintéting areaslsouth‘of
Legrand. Seveh animals were reporfed in December, and four

COWS weré seen foraging during the following October.

Durihglihe 1930's bands oftenjeiceéded 30-60
‘individualsAand occupied at least fouf impcrtantbdrainages.
prevef, current disfriﬁﬁtions are-discbntinuous in
chéracter'dué_to a larcge networh.of roads. Consequently
Caribou-havé ébandongd former mig:ation rthes‘énd were
cdncenﬁ:ated in small,-widelyfscattered:bahds (D. Ferguson
pérs. comm.);.Several bands, perhaps four,~remain; but
averégé groups include only 2-15 animals. Probably not more
£han 20-30 caribou Curréntly reside in this gedgraphid zone

(Table 5-3).

€. north of the Fraser River Valley'énd east of the

confluence of Ehe?Motkill River and Forgetmenot Creek
| . [ - .
o |

- (Zone e) . ‘
Caribou regularly occurred along Fleet Creek, Lasallé
"Creek and East Twin Creek and near *t. Rider (D. Fergquson
pers. comm.);,. Between 1930 and the late 1960%s local bands

often contacted caribou along the .Goat River and West Twin
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&

o Creek A Dajor travel route connected the areas and probably

Followed Catflsh Creyk and the Morkill River. Large

~Im 1936, 60- 70 carlbou, 1nclud1ng many-: calves, were'observed

o —

(N kerguson pers. comm.).

Large groups also travelled the: Morklll Valley to ltS
{ headWaters near Willmore Wllderness (B Duncan _pers. comm.).
| The Cusnlng Creek area supported large groups until the
m1d—1960's (E. donroe pers. comm.) . Caribou tradltlonally
~Occupied the ~Sheep Creek-Kakwa Rlver-Narraway Rlver area,
‘and 1n 1967 62 carlbou mere Feported (F.J. "Pruckl pers. -

comm.). Carlbou fcrmerly ranged along the McGregor Rlver and

wére partlcularly 1mportant between Buchanah and Bastllle

S

creeks (M. Monroe pers. comm.) . However,‘no carlbou nave

been observed here 1n eight years (E. Monroe pers. comm. )

The area netweenlthe Holmes Rlver and Nev1n Creek .

: reputedly_prov1ded 1mportant carlbou habltat particularly
in the autumn and prlor to mld-December (D. Ferguson pers.
conm.) . Anlmals presumably moved along Nev1n Creek to the
Holmes Rlver and up the Chalco Plver (M Vatamaniuk pers.

comm ).

During the autumn of 1963, 24 carlbou were seen along
the McKale River (Appendlx F) . Add tlonal SJgntlngs were

\\ o ;\recorded along rleet Creek, partlcularly between the

headwaters and Cushlng Creek. A band of 35 animals wintered
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here during 1955'(Appendix F) . Caribou also were known to .

‘use a large muskeg near Crescent Spurr durlng wlnter. Cthers

used nmuskegs and hlgh benches along East Twin CreekL

| "Although surveys were conducted, & great deal of v
contemporary 1nformat10n was obtained from local reSJdents.
Carlbou tracks were: seen in muskegs near Crescent Spurrw
Slngle 51ght1ngs also occurred 1n a meadow near Nev1n Creek léﬁ'
and along Lamco Road. All occurred between 1100 and 1200

: F S
neters and during May (Appendlx D). The Nev1n Creek sxghtlng ‘
o was in prox1m1ty to a’ hlstorlc mlgratlon route (Appendlx G}. :'

¢

Flee- -eek contlnued to be used espec1ally dur1ng<‘"”Q"'

.;-osed to use the area prior to the . m1d-1960's Wered”

»

‘dent. S o - : S

Durlng the past 15 years carlbou have decrea ed

,con51derablj along the Monxlll Rlver: and only a small group
remalns (B. Duncan pers. comm ).aAlong the Holmes Rlver, tne
decllne began about. 12-14 years ago (C. Brooks pers. comm.).
Mature bulls have not been observed in recent Years (M. Prye
pers. comm.) . Caribou have not been seen in tradltlonal o

locatlons along the McGregor River in about 8—10 years (M.

o

Monroe pers. conm. ).

Bands in the Sheep Creek-Kakwa River-Narraway Rlver
area have steadlly declined =1nce the late. 1960'5:(F.J.
Prucxl pers. comm.). ‘Numbers also- are relatlvely low along

Cushlng Creek desplte the Preseance of lacge bands prior to



163

Stne.mid-1960*s (E. Monroe.pers.'comm.). nany'other;areas
once considered ;rime caribou range, including LasSalle
Creek East Tw;n Creek, Mt. Rlder and thé Hellroarlng basin,

4

were w1thout activity ‘during the study.

~

’Durdhg thid study the largest band observed consisted
of‘]OlCaribou wintering north of Crescent Spurr.-Confrasted
to the large hisrorlc groups, a large scale decline =seems
’apparent. In 193€ nearly 70'caribou were seen in‘one graup.
o Tuenty-fou{ anirpals were spotted in 1963 (Appendlx F).
‘However, most recent 'sightings have not exceeded 4-6
caribon, and\not,more than 35-45 carlbou likely remaln in

this area. = £

f.haortn of the Fraser River Valley and west of zone e to
the confluence of the Torpy River and Walker Creek
4. (Zeme £) - .o

o ,.c;.hlstorlc actrvrty is unclear 'in this area. Local
. S
B
resfﬁents freguent11 referred’to Carlbou movements aloug a

vell worn trall near Walker Creek. Durlng the summer of 1944
135 50 darlnou w1th at. lgast six c#lves were seen (J. Gasprey.
_pers. comm ). An abandoned game tra‘l was presnmed to be\a
m»'mlgratlon route along Walker Creek. A small band also has

n

- regularly ulntered along P 0 B Creek since at least 1952

(D.L Ferguson pers. comm.).

‘ﬂ_ antemporary sightings were quite-limited due to. the

ihaccessible’and'unsettled narhre offthelirea.vCaribou were
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seen only once 1n the vicinity of v}nter ranges along P.0.B.

'Creek through numerous reconnalsance visits uere made
(flgure 5-4) . The only other sighting c0051st4d of a
sorltary cow feeding at timberline, northwest of the
confluenoe of ForgetmeuotvCreek and the Horkill River duriug'
.September. | | |

Distribution mags.prepared b; The Fish and wildlife
Branoh indicated caribou once’ were pientiful iﬁ this'area
;K. child Fers. comm,),,At ieasﬁ two bands were recognized
fb.use the area. Howeveg, current‘band'sizes were not above

regional averages angd £hé largest groug}observed included

' seven animals (Appendix'D).~Survey results did not
demonstrate foruer abundances.‘Pdpulationbreductions may be
furtberuevidenoed by.abandonment.of the Walker Qreek{trail..

Probably not more than 30-35 individuals and perhaps 2-3

sball .bands continue to utllize this area.

g. norta of the Fraser River Valley, north of the Mcgregor .

v

River and west of Bastille Creeka(z7ne~g) ' _ \\‘

Carlbou ‘have at least a uo year hlstory along the"

_chregor River and were Qnce numerous near the ‘river's fallS'

L4

- 0

(E. Monroe pers.~comm ). An'old, well—worn“travel'route‘

“ : : . :
ex15ted near;the headwagers (J. Gasprey*pers. COmM.) «
hlstorlc observatlons occurred on Fontonlko Creek Herrlcx

Creex, Hueller Creex, Gleason Creex, Carglll Creek.and

Hedrick Lake. Most 51ght1ngs were made between May and
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October, particularly in muskegs and meadows {Append.x F).
The largest gccup~reported s comprised of 3C-40

individuals Letween Herrick and Fontoniko‘creeké (Appendix
F) . s o -

Use of 'several important areas continued. Four

. observations were made north of Herrick Creek .nd between

Fontoniko and Mueller creeks (Appendix D). Each occurred

between February and 4ay and 1n flr -spruce forests. The !

largest group con51sted of elgnt animals.

Caribou twice were observed near Hedrick Lake. A group
of eight adults, including one -bull, were seen during the
rut. Seven caribou, also occupying a subalpine'meadow,/ﬁere

seen the following December {Appendix D). TIwo animals Wwere

"

spotted in the v1c1n1ty of Hedrick Creek. The only other

sighting occurred near-the confluence of the AcGregor ‘River -

~o_.
and Gleason Creex and consisted of 2-3 post-rut caribowu in

an alprne meadow.

HiStoriQVobservations\were ‘sketchy. but indicated wide
dietributions andlbands ranging'inUSizetfron at least 15~40

'caribon; Autumn;grqdps probably were largerf(J. Gasprey

pers. comm.;[D; Minty pers.‘comm,)..Some uncertainty also

- -

surrounded contemporary, populationsfbut bands VEIe7nbt1 :

lange and never exceeded elght anlmals. Typlcal bands

~ 4

ue,

c0n51sted‘of leSS'than rlve,carrbou. Slmultaneous nut
‘unrelatea surveys made in conjunctlon Hlth a hydro-electrlo

proposal ylelded 51m11ar resulJE (D. Penner pers. comn,){'

o 3
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Not more tham 25-30 caribou are belfieved to currently occupy

R2 this zone (Table 5-3).

h. north of the Fraser River Valley and between the Mcgregér’

River and Torpy River (Zone h)

During 1948, a band of approx1mately 45 carlbou re31ded'
between the McGregor and Torpy rivers (A;pendlx F). Pass
Lake was of particular 1mportance. The surroundlng mounrains
uere iittered with antlers as recently as 1957 (amonymcus
questionnaire respondent). Caribou also occurred near
Severeid, Crotch, Huble and Woodall creeks, ann were.
suspected to range throughout the area,\particu;arly‘during
thi‘snou-free season (D.“Minty pers. comm.; S. Wlasitz pers.

conm.). Evidence also strongly lndlcated the ex15tence of

" several traved routes (Appendlx G). Carlbou regularly

travelled from Woodall Creek to the headwaters of the West

Torpy River and to summer ranges between the Fraser and
Torpy rivers. Another route probably extended fron Keg and .

Crotch creeks to the ﬁeadﬁaters of WOodall Creek. Other.

-

'~ bands routlnely moveq from Crotch Creek, along Bear Paw
Ridge and north touard the: McGregor River (D. Mlnty pers.,

'~comm ). IhlS rcute c01nc1ded wlth the Iocatlon of an

flmporiant crosszng along anp old road gescendlng from the

hllls7adJaCent to mile 11 5 on the. Pass Lake road (D. Mlntf-

N '
pers. conm. ).

v ‘; .. 3 .
Examination of this area‘'was facilitated by -a large

~ . .
© B . R
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v.“ N .
network of logging. roads providing access into previously
remote areas._nany_observations occurred near logging roads
and were reported by forestry personnel. In 1976, seven

sightings vere made. Groups of at least four caribou

appeared four times along Sande Road (mile 9) during July

-and Augusr (Appendix D). A single cow was‘reported in

.

September. Another lone female was_sighted'near rhe Cargyll
Eoad in mio-August; Severalvonfer observations were noted. -,
Small 5ands, or theirArracks,,uere seen between May and July  ~
in alpine areas near Severeid Creek and Pass LaKe;(Appendlx
D). ' : ST
irteen sightings were recorded during 1977. HMost o

occurred. between March and :June. Caribou again were seen on

the Sande Rd. near mile 10. Three spring-summer observations
. .

were made along Pass Lake road, near mile 17, and from

mlleposts 22 to 25. Durlng September, two bulls, seven Cows,

and two juveniles | occured near mlle 8.5. *Ind1v1duql

~

’srghtlngs of 51ngle caribou were made close to the Torpy and

{

'Severeld roads durlng June (Appendlx D).

ra - PN
Use '6f the Severeid ¢reek and Pass Lake areas

continned. Two late-spring, nigh-elevation sightings.uere

. o, . . t :
madg near Severeid Creek. The-more notable was a calving
_51te (Appendlx D).LPass Labe was VlSlted at least three"

uflmes by carlbou rrom May untll June. Tbe largest group,;»xv

- N
four cows and two Juvenlles, red 1n Summer hanltat along

-~

Pass Lake rldge. Carlbou also were seen along Hoodall Creek

T a
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southwest of Mt. Severeid. Two animals briefly fed in a’

fir-spruce forest.

One band of at least 45 caribou occqrred here during

the late 1940's, and the presence of several well-knoun

P

‘migration corridors~suggested*greater ndmbers. However,_most
contemporary sightings consisted of less than 6-8‘caribou
(Arpendix D). The largest group observed was comprised of 12

&
animals. Populatlons between the Torpy and HcGregor rivers

Y
probably have decreased rapidly since the m1d—1960's (Ke .
Hooker pers. ccmm j. The 51tuatlon was'vegy similar in the

v1c1n1ty of WOodall Creek and the Torpy River (D. Minty

pers%’comm:f B, n;ﬁaSLtZ pers. comm.).-Bands no loanger seen

to travel frﬁu

MfFBear Paw Rldge to the HcGregcr Ri&er or from .
) ‘ . ,

Keg and Crotch creexs to the headwaters of Woodall Creek (R.
Mueller pers. comm.; S. Wlasitz pers. ccmm.); Certainly

caerQu were not present in their former abundance, and most

RE

llkely a paximum of 3-4 bands currently OCCUEFY the entlre

. zZone. The total populatlon s12e probably doe= not exceed 60

e

"anlmals and llkely is somewhat lOHer (Table 5 3).

-
@™

‘i. north- of the Eraser Rlver Valley and between tne Torpy

Rlver and Fraser Rivér/(Zone i)’

Betueeen 1945 and 1969 a large number ox carlbou EI

R

{
freﬁuented the ‘area near Hdnsard (D. Mlnty pers. comm.).
' Durlng the early 1960'5, approx1mately 715- 100 carlbou

: gatnered annually in October near the current locatlon of

,\/NY \~.
b Lo



‘Ridge as;early as 1929

‘Boudreau pers. CORm:).

ke
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the McGregor'logéingaCamp (D.‘ﬁinty pers. comm.; S. Wlasitz

pers. comm.)f Many caribou wiptered along the Fraser Valley

between Hansard ana Penny. In th% fall of 191é_approximately
100 caribom crossed the Fraser River here (Append;x F).

. r
The hiStory of wintering caribou near Lcngworth dates
back before the 1930's (T. Berg‘pers:;comm.).‘Existing
evidence connects the destruction of the Lendrum game trail

with cogsfruction of the Ldéngworth access road (D. Minty

pers. COmm.).'Large, nearby muskegs also were used by

“caribou {(R. Mueller pers. comm.). An albino caribou was seen

travelling in a group of 15-2Q'animals near here during tae

‘autumn of 1959 (D. Minty pers. comm.).

Halfmoon Lake also ‘provided important habitat, /

espec1ally between October and March {D.’ Mlnty pers. comm.).‘
Anotner key wlnterlng area was Toneko Lake (J. Gasprey pers.

comm.. D. Minty pers; comm ). ‘A travel route Was suspected
I
to connect 1mportant hanltats lying betyeen Sinclair ﬂllls

o

& ‘and(tne lake (b. WlaSltZ pers.- comm.)a Abundant carlbou were

',.S')f.

reSLdent in- the v1c1n1ty of Slnclalr Mllls and Bear Faw

(

. Minty pers. comm., k. Mueller

pers. comm.). As recentfly as 1970, large groups a ... oTe

evident near Red Momnt in and along Redmountai-. Creek (J.

ﬁ@
»(«

T A
SeVeral key hlStOIlC 51tes were v151ted perlodrcally )
wlthout success. Carrnou.uere.not evident near dansard,

ToneRO!Ldke and the cOnﬁlhence of the Fraser, and MNcGregor

v
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rlvers or along the Longworth road Only s®all groups were
_'sporadlcally reported in the v1c1n1ty of M Gregor and

hslnclalr Mllls.

Two'summer sightings occurred near Mt. Averil, in vet'
meadows at about 1300 meters._On three occas1ons wlnterlng
gioups of 8-15 carlnou were observed north o‘ Penny\and east ”
of Red Mountaiup., One band fed in a cedar-hemlock stand

whereas the others were observed in high elevatlon,

fir-spruce forests.
4

A- pair ot summer sightings were made in proxinity to
the confluence of tne Torpy and West’Torpy'rivers. The only"
‘other observation was made near the Longworth Lookout durlng
July. One pull and a lone c;lf appeared in a forest openlng
at 1523 meters. Large groups of caribou, formerly were knoun‘
to lnhao&t %ﬁls area for many year; (Appendlx F). Bands
occupled*lmportant wlnterlng areas and travelled several
nlstorlcally used migration routes. However, recent '
1ndustrldl act1v1ty and settlemeant is w1despread. Wintering
‘Ugroups were reduced in size’ and never consisted of more tnan
8-15 anlmals. Carlbou were cons;stently absent rrom historic
‘areas anc often occurred as solltary anlmals or in small

bands. Overall anundances vere poor and current totals

vprobablj con51st of less than 40 carlbou (Iable 5 3)

e o

LT - . R
n
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J- comparative overview

Population numbers have decllned in all areas; only the
‘magnltude of the decllne varied among zones. In many Gases
zone totals did not approach the largest groups reported
;hlstorlcally. Altnough comparative totals for each
geographlcal unit ‘and the study area are soméewhat imprecise,
tth demonstrate a 'serious populatlon decllne. Even the most'

i

llneral est&mates would not’ place the total populatlon above

,500—600 carif‘f. Current caribou populatlons pronably range

et

t©

betweén 250 an d 300 anlmal$

3. Contacts bétween popﬁfAtion groups

. Little is xnown abof the home-range of mountain

cdribou (Layser 197“)'~(,
‘”le
Rystery, thougn some ing

/ .
}J movements are somewhat of a

!

usive 1nformation is‘aVailable. ng\v

barren- grcund carlbou apparently can cover great
dlstances easily. Individual anlmals have moved for Chort
distances at speeds approaca#ng 80 kph (Eanfleld 1951). ’
rshoog (1956) ohserved a bandk\fycarlbou travel about 10
kllometers in 20 minutes. '

Daily movements also may be'great. Average tramel

N

speeds or the Kamlnarlak herd"

i n Vorthé%p Canada ranged from

15 ‘to 40 kllometers -per hour (P rker 1972). Another

harren ground carlbou herd reportedly moved 65 kilometers in

’a 51ngle day (Eanlleld 1954) . Sprlng mlgratlons varied

betueen 25 and 50 kllometers dally (Kelsall 1968). '
& S _-{;’
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'

‘Some limited information was avallable for wood&land and
mountalq caribou. Bands in and near Wells Grey Park covered
distances o. 15-25 kilometers within a fe; days
(correspondence from ﬁ-w. Ritcey to P. Flinn on April 17,

1956). Caribogltrévelling along the_Bﬁﬁkon River were

thought toﬂconr;?S-BO kilometers daiiy (6. Hooker pers.

¢ k) e,

comm-)..During.February, 1977;’a group of 12 caribou covered
-a~diét§n;e of approximételngO~12 kilometers in 30 hours
(Appendix D). Howeﬁer, quan (1967) indioatedﬂthat
vundisturbed popn;ations;of woodiand caribou‘probably do not
trave;'great distanoegfand deﬂonStrate short seagonal

‘‘migrations.: Some uncertainty exists.

The exiéting,tiStorio-evidence‘étronglylimplies
contacts occurred hetweendneighboring bands throughont the
Etudy érea'and beyond. Herds once ranged from Raven Lake to
Bouron~Lake$“Park'and.might have reached Wells Grey Park (G;‘
Hooker‘peré. comm. ; M. Frye pers. comf. ; O;J. Prather pers.
comm.).dihe°distances involved”rnnged from 48 to'iaz 'ml

[

kilometers. Caribon also probably'reached Bowron Lakui;éark:

from the Goat River watershed an *nte/;d along €§‘
- , BT
Riwer‘%. Ferguson persS. wcoun.). , , QV

..

Movements rrom Hells Grey Park are further Qﬁldenceokby?
. A Mff””‘\’—: " k;::*j A;‘f’\s
a'travel corrldor.rrom Ht. ﬂuanstrom, north betueén the Dore

River or. Castle Creek ‘to the Chalco, McKale-ﬁnd Ho&mesj-'v

rivers;vuhere‘many caribou summered (D.

comm.) .
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Caribou moved from the headwaters of West Twin Creek to
Mt. Rider (D, Ferguson pers. comm.). Reported:movements

between Mt. Halvorson and the  McKale River,}alongwciyge

RACY ,
> RS

Creek, probably substantiate suspected interchanges. Prior, ... .

to the mid-1960's bands located along Fleet, LaSalle and

'East.Twin creeks regularly contacted.caribou»occupying areas‘
southvofAthe Fraser ?aliey and between the Goét River and
West Twin Creek (D. Feréﬁson pers. comm.).’Contacts also
occurréd west of Dome Creek. Caribdu resident betwveen
Sinclaifrﬁills and Penny probaﬁly[contacted bands from
Sugafbowi Mourtain to Slim Creek, 25-40 kilometers
‘southwest. ; :
: ,) ,

Other importantbmovement routes acrdss the Fraser
valﬁey existed nearx Purdeﬁ‘Lake,”LonéwOrth'énd_kenneth,
Hungary and Driscoll Ereeks and provided amgle oppo;tunity-:

. for contact (K. Hookef’pets. coﬁ?ﬁ; F. Kgapp pers. comm.;
0.J. P;éther pers. comﬁ.). Caribou regwiarly travelled
L\

through ‘the a;ea’(Appenhix F) .

3

wéStHQf the Willow River, ihterchanges were unclear,

. buf bésed oﬁaéaribou travelling habits, réguldr cqntacts
wvere highljflikely. Grohps.ane'fypica¥ to Mt. George
'pr0bably aF;iyed from the south and east (M. Warren pefsi

fqdmm.i, - . . |

-l
Population in£érchanges are_preéumédly possiple between

caribou in east~Central British Columbia and west-central

Alberta (B. Duncan pers. comm.; C. Fox pers. comm.; F.J.

»

- . ) . . S
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Pruckl pers. comm.) . Hlstorlcally caribou travellea the
Chalco,‘Holmes and Morkill rlver dralnages to their
headwaters and Loren Lake (D. Ferguson pers; comm.). Large

groups of carlbou tradltlonally were found on Bast;lle,

F \

Bucharan, Sheep and Cushlng creeks and the Narraway and
Kakwa rivers (Alnerta Fish and W1ld11fe D1V151on B.C. Fiso
and Wlldllfe Branch; 4. Monroe pers. comm.; F.J. Pruckl
_‘pers. comm.). Other. large bands travelled along the Morkill.
River into Willmore Wleerness and.Jasper National Park (B.
Duncanvpers; cenm;; C. Fox.pers. comm.);vConsegnently,

contacts as far east as Alberta probably occurred,¢%

Though it was generally accepted that contacts
"cr

- occurred, the nature and lmportance of 1nterchange was

~

. difficult towlmxerpret. In retrocpect it seems ‘most Ilkely

~ that somewhat dlscrete unlts occuplea vaguely derlned "home“
ranges and dlspersed and 301ned as seasonal conditions and
forage supplles dlctated. Perlodlcally bands Lornred larger =
groups, perhaps'durlng the rut vhen large,herds were
renorteds lndividual mogementsuand ghjsical abilities,
related to sex and age(greup, also mighr have influenced tue
tlmlng and comfosmtlon of aggregates. ﬁowever, because the
vast and remote character of hlstorlcal carlbou ranges would

allow large-scale populatlon changes and redlstrlbutlons to

-go unnotlced, the plcture remains’ unclear.

The limited number of reports and' cbservations and the

absence of telemetry equipment made assessment of current

< |
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A‘contacts very dlffl l Opportunities were”further

\,restrlcted by a small populatlon and a lafge study area.

Nonetheless a few key points were of 1nterest.

s

Y

Historic and contemporary.distributions were similar.
Although sone local extirpation occurred, most areas sinply
. : ) _ i T

experienced large reductions in population size.
Consequently it was assumed that the opportunity~for similar
‘ . SR Y : '

‘contacts remained, although current movements were more ) g

localired and. largely altitndinal in nature.

Restrictead contacts may be more correctly attribated’ﬁg/i

dlmlnlshed opportunltles rather than reduced’ Top. la"ion

51ze. Barrlers aSSoc1ated Hlth haman act1v1tj pRobs -1y have

caused increased band. 1solat10n and - decreased 1uLer-group
contacts. Some mlgratlon routes ‘also have been destroyed
(Appendix G). As a result contacts wlth adjacent bands nav-??v
,\been~considerably reduced, and breedlng act1v1tyuma} have
;y;heen seriousiy hampered At the same. tlme hunting pressure*
'-_have 1ncreased. The lssu*\-more approprlately examlned ln'
Chapter Vi, is dlsruptlon of movement patterns,
tdlscontlnulty oi range and the loss of ‘herd tradltlons duel

to reglonal development and a concomltant population

decline. R
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4. Areas of special significance B

1

~a. travel corridors and migration routes

=

W 14

Several"” movement routes appear to remain ln use but on

a limlted ba51s. Six sightings vere made along the

' Sllm-Tumuch road between mlleposts 19 and 25. Tnese

observataons demonstrated COhtanlng use of a travel ‘route

. ] &

: connectlng areas south and uest ot ‘Tumuch Lake with key

¥
locatloms between Sllm and Papoose lakes and perhaps along

N

' slim and Prlscoll creeks.‘A partlcularly lmportant cr0551ng

appeared to ke located east of mlle 23 (B Welnard pers.

comfi.; 0.d4 Prather pers. comm.), Carlbou also travelled

through in the v1crn1ty of mlle 1u (Appendlx G). Once durlng ’

March, the tracks of a small hand occurred near DrlSCOll

Creek south of a crossrng at hlghway 16. The/road lles

perpendlcular to north-south movement corrldors. The carlnou'

appeared to head nortn, and the route ea51ly could have been\

an extension of the_Tumuch-Papoose corrldor, o ” /

. . » .

Caribou- crossed the#highwaycwest of Dome Creek in |/
several other*locations. Winter tracks—east of the'Pu den
Lake area 1mplled travel tnrough the Bowron River wa: ersned,

pernaps along Kenneth Creek and north at least to tile Fraser

Valley.‘ ungary Creek was near another 1mportant cross1ng.,

“Four ‘times durlng Fehruarv and darch carlbcu crossed the

s . —

hlghuay whlle moving. north (Appendlx G) Anlmals‘travelllnghl

fron areas south of Sllm and Tumuch lakes and nands from

m ' U

-

i

B
!
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Sugarhoul uountdaﬁ nay\hQ;S folloved this corrzdor.‘-

i”\: L [ - -

4 Begular crosszngs also occnrred east of Done Creek. Use

= of a corrrdor conneCtiug the Goat River and ut. deer areas

'continued‘ anterrng carxbou crossed the hiqhvay near ';:"”
At : . .

LaSalle Lakes and La§alle and Pleet creeks (Appendlx G).

B et
//

The ﬂest Tvln Creek cr0851ng is perhaps the best known _'7

3 ;. .

' novnent route. Carlnou Here seen 1n the v1c1nrty seven t;nes;“
durlng the study (Appendix D). All kndun actrvlty occurred

”nnetween 0ctober and ﬂay. Houenents uere suspected to llnk

o ranges asﬁfar south as Ht..dalvorson Hlth the ut.,_dﬁ"

jﬁ%&der*Cushing7creek area. Tuo addltlona cro=513gs:uere

observed anout 15 niles Hest of ncB'rde 1Both occurred

<dur1ng the Hlnter and conSLSted<”f" d.hands (Appendlx F).;i

By 1977, the cr0551ng point appeared to Shlft east. In
_ECQOCtoner four cows crossed at Legrand Creek. Durlng December

'three fenales noved north along Clyde Creek.

. uovenent corrldors orxépted east to uest and dlstant

.

l*fron the hlghuay vere not as obvzous. South of hlghvay 16, .
~_cqr1beg travelled fron Sugarboul uountaln, probaﬂhy along

’m5Kennetn Creek, and South touard Centenn1a1 Creek. Addltlonal
Sl /
f;dact1v1ty was detected along Haggen Creek,. ortheast ofls“

o

.fDomlnlon Creek._hnlnals also moved along Ptarmlgan Creek,_f}V

‘;north‘Of'Ht.»Hanlell.

L 4

North of the hlghvay novement patterns ‘were egually

‘-;lunclear._Bands assumedly travelled north of the Torpy Rlverp.

i&: .
L.
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'f“north of Bed uountain and south of Harvie Creek, north of . k\d'
\Pass Lake and to the vicanity of ut. Severeld (J. Boudteau
~"pears. conl..'B Helnard pers. conl.). ﬂovelents vere |

suspected along ioodall Creek ‘to. 1ts headwaters (Appendlx‘
- GY . Some anllals appeared t6Vdev1ate fron thzs route between /

Lo

- Greason and ﬂarv1e creeks and headed northeast toward Ta.

\a;r
'of unnamed lakes north of Ht. Hedrzck. Iuo observatlons:\e
‘jmade here (Appendlx D). Carlbou also crossed the Pass Lake
T,road (Appendlx D). Prrnc1pa1 corrxdors appeared to be

v sxtuated betueen mlle 9. 5 and mlle 11 and . near mllepost 17{

SOme ev1dence demonstrated movements from'the'Eraser
L Valley, along Redmountaln Creek, to the Torpy Valley anm
' north toward the acGregor range. Other movements were ;* k

'fo_suspected betueen the headvaters of the chregor Rlver and

"f;{ﬂHalker Creek.,Carlbou along Forgetmenot Creek pronahly

;7ftrav ;led the Horklll Valley, but may have ccntlnued uest

‘ﬂ”} long Halker Creek.

L.

:TTf_b;ﬂbiﬁt§fiﬁ§;§feas*?fff':\'h?['" IR T

Hdbltat studzes demonstrated the seasonal moblllty or

!

j\) o mOJHLdln car;bou. Range rotatlon was lmportant, part;cularly

.ariay u1nterQ Other studies concurred (Edvardsﬁa;d Eltcej

1560; Evans 1960 freddy 1974; Hamer 1974). Conseguently, |
the apparent absence of carlbou from a partlcular locatlon
/‘*

,".must not be mlsconstrued as abandonment or dlsuse.
' L _ : A :
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o Flgure 5-5 lllustrates the'lost llkely bound'rzes of
présent, knovn vrnterlng areas.\Each boundary represents a’
.careful collatlon of snrvey results, dlstrlbutlon naps,
reported sxghtlngs, 1nterv1ews ané questxonnalres. Inportant

vlnterlng areas vere spec1f1cally dlscussed 1n the sectlon

on dlstrlbutlons and 1nportant range areas. Descrlptlons

. ! e
.'were llmlted to areas of anoun carlbou use and represent tne_ﬁ*

> .

'mlnlmuu of important uxnter’range-

e calving.and'breeding areas

'ja - The calv1ng hablts of mountaln carlbou remaln somewhat

of a mystery. Calves were seen on only three occa51ons

(Iable 5= 1) o Inltlally it was thought carlbou calved 1n .; ﬂll
mrd-elevatlon,,forested habltatS'concealed frem predators.
(Bergerud 1975'.J; Steléox pers}'comn.). Historical.evidencele'
na51cally supported thls posxtlon (D. Ferguson pers. comm. ;

u. Frye pers. comm.). Forested muskegs, 51m11ar to those B
located uest of mlle 11 on Pass Lake road and near Papoose -
and Narrow lakes;.uere consxdereq/typlcal calv1ng s;tes o

.

(O.J. Prather pers. conm.;srwﬂla51tz pers. comm.). douever,

..4

dnrung June, 1977,=afterhrrth,rrom a srngle cow was

‘,meters. Hhether this vas an anomaly, indlcatlve of5tprCal;

o S

o éalving, or a deuonstratlon of variable calvlng behavzor is -
e e

1.

- seleot, open,‘hlghdelevatlo.

ev1dence remairs 1nconclu51ve.__ “.f .,'V
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The breedlng period extended fron late Septelber to
mld—OCtoher. Breedrng actrvity occurred in varlous locations

‘-hut prlmarlly 1n treeless areas near and just above

'gtlmberllne..lhe rut uas largely localized 1n tlnberllne

‘ ) ' p'ers. Comm.) L) -l:

18V, -

a7

4
meadous and krumholz areas. Dur1ng the rut carlbou seemed to

. coalesce ﬂnto larger groups but rando- novement Z?tterns and

Small populatlon srzes complzcated 1dent1f1catlo of -

SPeCIflC ruttlng areas. However, 1nterv1ew and guestlonnarre

s

results and the hlStOth lOC&thD of large autumn bands

‘ 1llum1natediseveralopossrhle breedrnglsltes.

- . o 2
iy .
~ o

@ne Rave//Lake area supported 51zeable autumn herds

from 1935 untll the- late 1960'5 (0. J..Prather pers. comm.).;
tﬂ

Durlng 1955 a large group was seen at the confluence of Sllm .

and Everett creeks (J. Gasprey pers. comm.). As recently as j

1962, fall groups of 20—50 anlmals were typlcal near the

headnaters of Done, Sllm and Ptarmlgan creeks (G. Hoorer

4

Several other prohahle breedlng ‘areas: have been. ;

ldentlfled north of the Fraser Rlver as well. Carrbou Were

L o «belleved to rut near the headwaters of the Morkill Rlver,

Hardscrabble Creek (Alberta) and the‘Holmes River (B~ Duncan'

pers. comm.). other suspected areas lncluded loren Lake. and

51tes between Mt. Rlder and Fleet'

'_eek (D. ‘Ferguson pers. .
“coum. ). The headuaters of the HcKale_

another locatlon (Mo Frye pers. comm,

L4

iiver may nave provided



Further west, carlbou uere presuned ta breed near

‘Toneko Lake, at the: confluence of the chregor Rlver and

Carglll Creek and north of Hansard Lake,. uhere the chregor
- River empt1 s lnto the Praser4nlver {(D. ulnty pers. co.n..v
,'s. Hlasxtz pers.'comn ). SOne breedlng may occur in the Red

Hountaln—Penny area where Fall act1v1ty hac been

hlstorlcally hlgh (J. Boudreau pers. comn., J: Gasprey pers.ik

_comm.). Pass Lakq)uas consxdered another 11kely breedlng
area (anonymous guestlonnalre respondent)
d. minerai licks

' . ‘
Carlbourare knovn to’ use natural licks for at least

some or thelr mlneral requlrementa,(Calef 1975- Couan 19u9).
It is suspected that thls practlce is partlcularly lmportant
for juvenlles and grav1d females. In recent year salts
used for wlnter r6ad malntenance may have prov1ded a
supplement or suhstltute. Flgure 5-6 1llustrates the
lOC&thD of mlneral licks used at some tine by carlhou. nost

_sites requlréﬁfurtner examlnatlon and should be protected

from damaglng”a:

Nl
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VI, IMPACT OF DEVELOPNENT, SETTLEMENT AND ASSOCIATED

"« ACTIVITIES ON MOUNTAIN CARIEOU
fhg'Cumulative-Effect-Concegt . j”' .
~Caribon are a'senSitive c0mponent of .a dynanmic

s brologrcal system. Varlous 1nteract1ng factors 1nfluencej“
tnelr nlology and ecology. In recent years the effect of ]

man's act1v1t1es has 1ntens;f1ed and become the .
‘ |
predomlnatlng 1nfluence. Mutually exc1u51ve hypotneses about

*

populatlon decllnes are untenable. Ihe decllne in numbers of
' mountaln carlbcu ln Central Brltlsh Columbla appears
-
attrlnutable to the cumulatrve effect of several major

¥

factors. Hanltat destructlon,_lncreased access and :
recreatlonal huntrng played pr1nc1p1e roles. Most of the
damage to the populatlon probably occurred between 1°oO and
191&4 To- facrlltate dlscu551on, component factors are
examlned 1ndkzidﬂ%lly. Empha51s 1s placed on the crltlcal
tlme perlod.,The lmpllcatlons of other pressures on

decllnlng populatlons also are examlned. o "\

Bl u’é‘jo:. ca'u'se's* of*rhé ne§1152 ":And:v_:"uitiéative ueasures .
1. Hapitat destructlon S | ‘
uountaln carlbou rely heavrly on mature‘and overmature,
llchen—bearlng forests partlcularly durlng wlnter (Chapters
III and IV)..Cllmax communltles prOV1ded the essentlal

elements or food and shelter. Several other stndles 1n\ ,//'

T

184 -
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Brltrsn Columbia demonstrated the nece551ty cf cllmax

. t\-\

‘, forests for wlnter survrval (Edwards 195% Edwards and.

Ritcey 1956, 1960 Freddy 197&). Conseguently. réductionsfin

carlbou populatrons freg

uently have been- asccc1ated Hlth the

decllne of cllmax communrtres (e.g- cringan 1956 Edwards

, 195u- Fashrngbauer 1965'
A'restrlcted a%allanrllty
' 1imiting /ppulatlons, th

egual importance,

i
i
/

- Caribou are affecte

wrnter forage. Arboreal

communrtles but. regulre

Hale 197&). in some area

decllnes (Crlngan 1958'

Scotter 1970) Ihough fo
area, they -did  ,nct appea
Nonetheless fire destroy

areas and uas part of th
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;thedbriscoll Creek Macclaurinlcreek. Lu%ate'Créei; ;éératt
Creex, Slin Creek’ Haggen Creek and Domlnlon Creek ‘
Luatersneds. The two largest flres occurred near Tsus Creer
_and-Haggen Creek. F;réﬁﬁamage‘north of tHe Fraser River

. . Y T
Valley was éven more severe (Appendix C). e,

ForeSts represent complex andvdynamic eCOsystéms.
Intensive logglng operatlons dramatlcally restructure plant’
.communltles and greatly 1nfluence cr1t1cal resources,
1nclualng fooa, water, shelter.and space. Mountain carrbou

" exhibit hlgh sens1t1V1ty to succe551onal change and .

'*1conseguently are strongly affected ny forestry practlces.
Direct conseguences 1nclude the loss of key habltats,
:partlcularly travel routes- and breedlng, calvrng and o
.wlnterlng areas. Important secondary effects lntlude
dbarrlers to. movement, range dlSCODtlﬂUlty, 1ncrdased human

‘access:and harassment, .

: : .
Logglng operatlons ‘in tXe study area vere relatlvely v

insignlflcant Frior to 1960 (Cnapter 11). dowever, in
' subseguentﬂyears'the'foreSt industrv hecame the mainstay of
“the region‘sveconomy. Small, seléctlve logging operations_//7

'were replaced by 1nten51ve, hlghly mechanlzed clearcuttlng

3.

‘”ﬁg"SYStems. Tlmber barvestlng became the major land use“'

'act1v1ty. Hahltat allenatlon no longer cons;sted of gradual

3

’attrltrtlon.but‘characterlstlcally vas comprlsed of abrupt
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and large scale changes.»Tne vasmAmajorlty of caribou range

lS prlme tlmber—produc1ng land. Conseguently, matupe and
J
overmature forests, crltlcal to carlbou snrv1val tare

Y

’tnreatened‘ The 1mpllcat10n%’are great and numerous. Many

local’ re51dents, resource managers and sportsmen attrlnuted
caribomﬁdecllnes d;rectlyfto habltat destructlon.
: | V.g, Pt . .
vEcologists haveretpressed"concern abont management

’practices-creating simplified ecosfstems. Thongn northern
'forests exh1b1t natural diversity, the prevaili g_forest~v
harvesting practlces produce large,'51ngle/spec1es, )
even- aged stands. The overall resglts 1ncltde truncated
SuCCeSSlOD, snag removal and the loss of old-growtn forested

k

, habltats (Bunnell and Eastman 1976° Telfer 1976)r The goal

LS

of’ thls appro ch is to return forests to productlon
,1mmed1ately agter logglng. Houever, removal of substantlal
amounts of tlmber over exteﬂ51ve areas durlng 1ntens1ve \;
;harvestlng programs is lnconpatanle wlth caripou management

" and contrary tc the ooncept of multlple re@urce management
t(Pengelly 1972). Acceleratlon of early succe551onal stages,v
usually through scarlflcatlon, artlflcal regeneratlon and -
contro£ of competlng vegetatlon, reduces. the period of
browse and herbage avallablllty (Pengelly 1972° ngfer
1976). Forage productlon is substantlally hlgher and _
-contlnues for a longer perlod in unscarlfled stands (Stelfox,
1962; Telfer 197“). Lost old-grouth habltats also represent

'reductlons in escape and thermal cover and food Current -

management practlces 1ncrease and 1nten<1fy tlmber stand

-
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utilization and accelerate .the re-establishment of
. \ - . B - . .

c&mmercially productive.fofesté through reduced rotation 5
periods. Avtimber industry.vith tne undlateral objective of
nmax1m121ng productlon of wood products and malntenance of
young,*© max1mum yleld forests, Hlll be in dlrect CODfllCt

with caribou management in several ways.
(1) Loss of calving sites, mineral licks and migration
routes - ‘ =

; Tradltlonal movement routes provmde COIIldOtS between =
wrnterlng areas and are cru01al to the malntenance ot~

BESEEN

'patterns of use between -and wlthln watersheds.(Fready 1974) .
Protectlon 1s cr1t1cal to the sustenance of mountaln carlbon
_herd;;_partlcnlar~attentlon must be_dlrected todpreservatlon'
of eSsent}al rcutec across Highway 16, connecting ranges |
north and south .of the Fraser River Valley and prOmotlng
rotatlonal ‘use of v1nter1ng areas. Protectlve cover should
be retained cr-restored vherever crossmngs 1n£ersect

- . existing . access KPeekﬁ5975). ForesthOvér dsvequally

1mportant along movement routes and should be a’ mlnlmum of

-0

':4 uoo meters ulde. Con51derable effort should be made to

i

minimize or eliminate development and dlsturbance along and

f Hlthln all exlstlng and suspected movement corrldors. Flgureio

f 5-3 1llustrates the locatlon of known movement routes,.y

b

descrlbed 1n Appendlx G.

o

| Hlneral lleS, calv1ng 51tes and 5 edlng locatlons are

<

-vseasonally 1mportant to carlbou bands. Flgure 5 6
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Loy
illustrates the- location of mineral lickSwused by &aribou.

ot

.Several breeding sites and\tfntatlve calv1ng areas have been

ldentlfled (Cnapter V)° 211 }noun and probable sites should

l.
be protected. Eacn location requrges further lnvestlgatlon.r

Adequate forest -cover is ‘required to. allcw centin~ed use of

special areas free from harassment These areas. should be :
\
surroundea ny tlmber reserves at least 400 meters 1n

“(2) Loss of wlnterlng areas

<~

_-ane surv1va1 of carlbou pOpulathDS'IS lntlmately
related to the presence and quallty of arboreal lichens and
cllmax plant communmtles. On a seasonal basl carlbou vere
actlve 1n mature and over mature ‘forests about 50% ot the
tlme (Chapter III).‘Durlng the vlnter, eplphytlc llchens
?l'were tne domlnant dletary component (Chapter IV)

t

Eorest characterlstlcs accounted for much of llchen‘
~ Vailablllty, and many llchens were substrate spec1f1c

(Bloomrleld 1979). The 1nterrelat10nsh1ps among stand-age,i

»k::

\ .
I

’ uhelght and quurlance were exten51ve in stands exceedlng 250

( N

years. The most luxurlant and accessible llchen pastures

grew'ln cool humlo flt-spruce forests, and partlcularly in

T~

1moderately stooked :stands between 140 and 250 years old and

30 to 50 meters hlgh (Bloomﬁleld 1979) Mature

_A.’J

“Hcedar—hemlock—spruce forests were crltlcal durlng early and L

led—ulnter (Chapter III) Llchen development also vas

',exten51ve adjacent to wet areas._Carlbou demonstrated

" o
[3 o " . on o N
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preferences for moderate slopes, partlcularly in nasins and

along watercourses uhere foresis and lichens: were most
J productlye.- S ; ’hf : | « .
'Earlj successional forésts.cannot Supply necessarf.r‘
: ulnter toods. Carlhou are not brousers and conseguentry uere
': not attracteo to young stands. Reductlons ln cllmax forests
have ‘been folloued ny decreases in carlbou populatlons,
partxcularly when they occur at opt1mum densztles (Chapter
e I){ Crlngan (1&58) demonstrated that carrylng capacxtles of-”
:lone woodlana carlbou/flve sguare mlles (8 kmz) 1n forests
Dl
o over 150 years were reduced to ‘one - car1bou/100 sguare mlles

(160 kmz) 1n stands 91 150 years old. Hhere tne 11m1t1ng

- factor 1s not food, tlmber extractlon may he at the expense

0,
» M

'_ of herd tradltlons and range rotatlon..Exten<1ve tlmber
harvestlng removes large tracts of. mature and valuable

llchen-produc1ng forests and threatens the malntenance of

3

- crntlcal carlbou hanltat (Freddy 197“).‘
‘ ' SO - ' '
" One concept proposed for carlbon management is the
'Lf“ de51gnat10n of spec;al-use areas. Although thls may ]
| . ellmlnate logglng and provxde habltat and movement routes,,
s addltlonal crltlcal areas betueen and beyond deszgnated o
locatlons may be omltted (?reddy 197u). Harve‘*able ~imber
a must De sacrlflced 1n key areas and a contlnuum of ?égguate
and suff1c1ent habltat provxded 1f caribou surv1va1 is.tofbe

-

_assured.;
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»

-Key ulnterlng areas at lover eleVations‘must'be (

ﬂprotected and are. 1llustrated in Frgure 5-5. Hature forests,

1f1r~spruce and cedar-hemlock-spruce, provlde cover and

llchen forage between October and Hay. Protected areas must e

be sufiicient to accomodate the slou growth and recovery of

llcnens and be- llnked by corrldors of mature tlmber (Evans
1960). Speczflc are]s are dlscussed in Chapter V.
/ _

Almost 50% of all srghtlngs occurred'above‘1350 meters

d(Table 3»3) Carlnou extensrvely used mature flr-spruce

-

stands supportlng the’ greatest llchen loads. Exceptlng t e
perlod between late 0ctober and January, car1bou most

freguently were found here (Table 3-3) The importaQCe of"'

- subalpine rorests betueen 1100 and 1675 meters cannot be -
'overstated. Iney provrded the essent1a1 resources of cover
.~ and food for a con51derahle portfbn of the year (Chapters

C111 and'IV).
. -} .

Successful carlbou-rorest management hlnges on ‘a
|

serrous reappralsil of loqglng polrcres and practlces. Tne>
d

'fl;St step shoul

'tlmber extracted in- any basin. A maxzmum of 1/3

encompass a reductzon in. the volume\of

oL then‘

|

: ,merchantanle tlmber snould ‘be harvested in a rotatlon perlod

from anvy drarnage 1n sensrtrve areas (Johnson et al. 1877) .
Short rotatlon cutt ng, partlcularly adjacent~to prevrously
cutover areas, does not represent compatlble forest-ulldllfe |
’manageme.t (Pengeily 1972). Bather than concentratlng tlmber

‘harvests 1n large cuts, removal should be dlspersed over



‘blarger areas and ln awB-ﬂ cut-cycle.vIn addltlon, resrdual
stands of natural comsr must be preserved (Telfer'\97u).,f
_uovement corrldors are regulred to 1nterconnect and promote

. full utlllzatlon of: retentlon areas.”

\ The sxze of lnalvrdual cuts in carlbou habrtat also'.
regulre reductlons. Further conslderatlon must be glven to.
- selective logglng and- small patch cuts partlcularly in knoun‘
~and suspected»uinter ranges;.Patchcuts smaller than 15
hectares and wlth 1rregular shapes would m1m1c the
conrzguratlon oF natural openlng retaln adjacent and
jconnectlng forest cover, perpetuate climax, uneven—aged
'stands and promote llcnen growth and terrestrlal forage
ddevelopment. Hovever, to be of value, partlal cuts must not -
substantlally reduce the overall age of any stand ‘and should o
_provzue a source of llchen dlspersal (Abti 1962 rreddy

197&). h;
B . ';L'

Selectlve logglng, HlthOﬂt dlsruptlng normal patternsi

- - of movement and resource utillzatlon, would create small

openlngs and stlmulate the growth of understor) vegetatlon;'
1nclud1ng arboreal llchens. Openings smaller 1n diameter
‘ﬁthan the average tree herght would reduce ulndfall damage
:whlle malntalnlng other land-use values (Alexander 1971'
;5purr and Barnes 1973). Tree-length logglng also would
-lproduce/more eff1c1ent use of timber. (Jchnson et al. 1 977).
~Another alternatrve 1nvolves-dlstr1but1ng clearcuts

. wltnln individual dralnages ‘according to carlbou use (Freddy
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'1974). Local car;bou hablts would be 1ncorpor&ted 1nto
:harvest plans. LoggIng activ;ty could be contlnued on a
restrlcted basis Ln areas not used by carlbou, prov1d1ng

prOVI51ons were made to protect movement routes and retaln

'vsuff;c;ent-bufrers ad]acent to carlbou babltat (Freddy

i ;----1'97;_45 .

uerchantable tlmber 1n areas 1nfreguently used by
' carlbou mlgbt be harvested 1n a sxmlllar manner lf crltlcal

— reas 1nclud1ng movement routes were protected iFreddy

.

"197&). For entner practlce to be acceptable, othet harvest
'_metnods would nave to be greatly restrlcted and. prlorlty

glven to retentlon of adequate conlferous stands prov1d1ng
5 : 3
»ffor travel corrldors and suff1c1ent llchen growth to support

'Hlnterlng banﬁs.
: _ _?_
. nowever, eacn alternatlve requlres lntlmate knowledge

of local carlbou dlstrlbutlons and hablts. Ilplementatlon'

witnout'prlor knouledge could pose serlous problems ky

produc1ng consequences 51m11ar to current 1ndlscr1m1nate
e _
logglng practlces,

_ 7 . _ .
- Tlmber harvest practlces ln areas 1mportant to carlbou

surv1val should 1ncorporate several other features.

V_Eplphytlc lichens were abundant in humld, moderately stocked

forests adjacent to lakes and muskegs (Bloomfleld 1979-
’Rlchardson 1973). Hlnterlng carlbou regularly foraged there
. (Chapter III). These areas should be protected ln thelr

natural state uhenever they occur in carlbou range.

J
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. u‘. o . 7 ‘ « .
'j '7 Developmental and recreatxonal dlsturbances should not be
;K N Wpermltted Hlthln MOO meters (Johnson et al. 1977). The

recent absence of carlbou from the LaSalle Iakes area and

l51m111ar reductlons in . the v1c1n1ty of Raven Lake pronably

rﬁdemonstrate the consequences of unrestrlcted activity.

»Sunalplne forests above 1550 meters should be preserved
in thelr entlrety (Layser 197“). These areas are crltlcal to
 mountain carlbou during perlods when terrestrlal vegetatlon
is llmlted or aravailable. An addltlonal beneflt would be
L.protection of hatershed values thCh are hlgh hear

“

" timberline and can be easily damaged by current tlmner

XT\}arvesting actlv;tles (thcey-197u).

&  Fire suppression in ard adjacent to important range; )

' sHBuld be givenfhigh prioritfﬁ(Freddf 1974;dBitcey 1976).'ln
some instances fire protectlon practlces have been as ."0

. harmful as wildfires. Slash burns have escaped and destroyed'
‘critical caribcu‘range (Ritcey 1976; Appendlx C) - Current

- logging practices Hithout close'utilization grod uce
considerable slash that\necess tates broadcast burning
'(Bunnell and nastman 1976) . Despite potential reductlons in
'lforage acce551b111ty and grouth, slash should be allowed to
decay naturally unless an- extreme flre hazard can be
'demonstrated (thcey 197U). Lopplng and scatterlng slash
Hlll overcome this problem. In addltlon, fire protectlon
poliCies should be-upgraded in the subalpine rangevalthough -

,

roads created for filr. control must be closed to the general
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public (Freddy i97u; Ritcey';§73i.'. }

Heavy commitments to.timber harvesting severelf &R
_restrlct opportunltles to pmaintain carlbou range in ?S
dralnages already affected by substantlal habltat losses
l(Fltcey 1576) « Furthermore, current forest-carlbod
’management guldellnes do not 1ncorporate prev1ously altered
habltat lDtO tnelr frameuork. Remalnlng carlbou-populatlons
cannot- pe protected iithout a reduction_in'theiannualf
tallowaole cut or a lengthenlng of: the rotatlon perlod
'pernaps from 150, to 250 years. Reductlons in the annual cut

probably could be compensated by a closer utlllzatlon of

-tlmber resources. S L

(3) Barriers to.novement
- Debris and steepgbanks, resubtiné“from clearing
right-of-uafs,rmay‘namper Caribou moueménts and must be.
' removedluhen’they occur“ﬁlthin trauel corridors (Johnson et’
al. 1577). Immassable~barriers of:debris on dounhill slopes
and steep,'upnill cutbanks result from construction of roads
on,prec;pltous, heav1ly tlmoered slopes. To allou unlmpeded
‘_movement in toth dlrectlons, barrlers must be broken ‘
_(Pengelly 1972). Constructlon of‘potentlal barrlers,
including plpellnes, powerllnes and permanent roads,.must
not proceeq without consuItrng-the ap@roprlate land and
vwildlife management agenCies (Johnson et al. 1977); Roads-

into sen51t1ve areas should be closed to public - access,

recontoured and returned to the1r orlglnal =tate.'”J
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0 her barriers to. movement, including long wlndrous of
logg resmdual slash .and stumps, are produced by current
logging practlces. 1ndrous should be distributed and
oriented in the-directlonlof anrmal travel_ Log. landlngs
- must consideé traditional movements andﬁshould-be»
constructed and- utlllzed with minimal impact on spec1al
areas. Current practlces produce ‘sizeable amounts of almost
;m;assanle slash and stumps. Closer timber utilization will
reduce residual dekbris. The remaining materials shouldlbe
diStrlbuted to reduce their impact on the freedOm'of animal

" movements (Pendelly 1572).

| Tae overall}impact ofvcumuiative barriers effectively ~_é?
causes»the isolation‘of individual handsfand reduces
opportunities for inter-group contact. Ultimately;
wideeranging traditions are lost, and'lo¢ally isolated bands
will be subjectedlto intenSeLpressure'from lndustrial and

recreational activities.

Dlsrupted patterns of - movement and behavior may have
'several 1mportant'consequences. A connectlon has been
demonstrated petween dlsrupted movements and nreakdouns in
lsoc1al structure (Espmark 1970- Klein 1971- Ml§)€f et al.
1972). Relndeer exhlblt strong tradltlonal movements along
»deflnlte routes and adjust to route reallgnments Hltn great

dlfflculty (Klein 1971). Ultlmately, tradltlonal patterns of .

movement and range use are abandoned. = . o I ”?f'

3-,



N ions factors, inCludingbhdghvays, dams,.logging
roads jidQCuts, ra'lroads and fences create'bartiers to
movement.,Banfiel {(1974) demonstrated that seismic liues.
also dlSrupt mov‘ments-and probably cause hand |

7 A < :
fragmentatlon. Séme additional evidence indicates heSitancyvs
to ‘cross under power transmlsSLOn 1inés. Tt has been

suggested that &elndeer»are dlsturbed by the buzz from

powerllnes (Kleln 1971).

Carlbou confronted by 1mpassable barrlers have two
alternatlves. delay movements untll the obstacle is removed

or deviate from tyrditional patterns (Miller et’al. 1972).

i

Delays interrupt normal range rotatlons and 1ncrease the

_chance of fbrage over-utllzatlon, predatlon and 5001al

v

: dlsorganlzatlon. Permanent narrlers probably cause range,

xdlscontdnulty,glncreased locallzed movements and - lost herd
/

, tradltlons. Isolated bands 'ould be more ﬁnlnerable to

N
N

over-exp101tatlon.'

Adjustments 1n route allgnments.alsobuould destroy nerd /
tIanthDs and cause increased vulnergbillty by forc1ng |
" ‘caribou lnto unramllar areas (Mlller et al. 1972). The
_appearance of novel stlmull, through‘elther alternatlveJ

vould alter act1v1ty patterns and prodnce concomltant

phy51ologlc changes (Gelst 1971) " The- after—effects of

. ) P LT ) . /
harassment and the energy costs-of excita ion may~be

con51derable. Tne consequences. may be injary, illness,'deatb“

or a reductlon in reproductlon. Another lajor 1mpact is the
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avoidance or abandonment of previously utilized-areas.
¢

2. Access and hunting o : S o
a. highuays and;logging roads = -

Transportatlon fac111t1es cause problems in addltlon to
the creation of barrlers. Improved access 51gn1£1cantly
increases the 1mpact of human contact. The conseguences
develop dramatlcally for populatlons, 11ke caripou, unable

to wltnstand'aarge harvests (Lynch and PaIl 1973).

@ .
a .

' Tne Yellownead nghway (No. 16) was con°tructed irom
1955 to ﬂ969 and was the first route south of the Fraser
Eiver Vallej (w R. Ball pers. comm.). Huntlng was permltted
during construétlon and the new access was not con&rolled oy
special restrlctlons (G.D. Gosllng pers. comm ). ‘Since 1973
dlscharge of flrearms within 1/4 mile of the centre llne has

been prohibited (G.D. Gosling pers, comm.).-

. dnrestrlcted access and huntlng along the hlghuay posed
certaln danger= Carlbouvmovements 1ntersected the hlgnuaj‘
‘in ay least flve locatlons (Appendlx E). Anlmals crossing
Zthe hlgnuay were exposed to dramatlc 1ncreases lnfhuntlng
pressure and probanlj were particularly vulnerable because

of the lack cf cover and a he51tancy to cross the neu road.'

' aone b (Flgure 5—1) provided- a good example. Bands
‘increased untll 1967—1968, when the adjacent portlon of the

highway uas completed (H.R. Ball pers. conm.; O.Jd. Prather
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pers. comm.). Construction . workers and resident hunter=
killed large numbers of carlbou 1n the v1c1n1ty of hlgnway
crossrngs between Kenneth{and Hungary creeks and east to
'Drlscdll Creek «0 J. Prather pers. comm.). Carlbou decllnes

i

also were attributed to lnterference wlth mlgratlon routes, .

road kills, poachingLand/harassmentf(D. Fergusonvpers.‘
comm.; KoK Hodkeripers. comm;; O.J; Prather pers. oomm.f.
In addition hlghway constructlon greatly stlmulated logglng
‘”develOpment and;further creation of access (F.L.vTurner

" 'pers. comm.) .

The prinoipal influence of logging roadS‘is,provision
of access to hunters (Lynch and- Pall 1973) . Access to
prev1ously remote carlbou range has been prOV1ded by a vast

network of logglng roads constructed singe the early 1960's.

i

Virtually every uatershed-1n the»study area is now

— T -
s . .

'/;//bespite‘nuﬁerous‘attempts,_the total mileage of

accessible and access remains uncontrolled. \

existing logging:rOads could not be obtained (D.L. Oswald
PELS. comm.,‘R. Weinard pers. comm.).'HoweVer,'during 1976,

main. road constructlon conSLSted of approx1matel) 9.6, 8.0

and 11. 2 kllometers in the Purden, Longworth and Monkm
'Forests, respectlvely (FeL.- Iurner pers. comm.). In the AN
-Longworth Forest, 468 hectares of land are occupled ky roads
(Tanle‘2f5). Numerous kllometers oﬁ,51deroads and skldlﬂ
trails € aoerbateuthe aécess'frogdem;. |

Y

[t
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'Excessive locai harvest may kLe obscuredfby increased
access'tb previously remote ranges and nnexploited
populations because of large kills in newly exposed areas
(Bunnell and Eastman 1976) . ngh percentages of animals are’
harvested 1n close prox1m1ty to roadways (Lynch and ‘Fall -

1973; Murray 1n Bunnell and Eastman 1976) . Nevertheless, no’
’special regulatlcns control huntlng along logging roads

(6.D. Gosling pers. comm.);

N\;Measures are required'to minimize the impact of
lncneased access.‘Policies should promote the closure of
Slde roads, restrlct access by permlt and more 1nten51vely
regulate huntlng adJacent to all roadways. The guallty or'
road constructlon should ne at minimum- standards, to

facxlltate closures and reclamatlon upon completlon of

logglng -and’ other 1ndustr1aa programs (Johnson et al. 1977).
b. recreational bunting.

_(1) Increased susceptlblllty to over-harvest

Several components of carlbou blology and behav1or
eatly increase their susceptibility to over-narvest.
, Tradltlonal hablts, learned behav1or, gregarlousness and low
reproductlve potentials are most 1mportant. As a result |
caribou are more vnlnerable to hunting than any other North

.American'cervidJ(Bergerud 1974b) .

. oo . ' ‘ . ‘ .
.Carlboudorten travel in groups and display nomadic
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o, ‘

~Denavror. Traditional mlgratory routes are used to reach
ipportant range components. Learned behavicr patternc are
acyuired through assoc1at10n with older animals and regularv

movements probably 51mp11fy hunter access (Bergerud 197ub

'Miller et al. 1972).

lndlviduals exhibit some wariness, but carlnou,
'partlcularly in groups, are curious and may not fr;ghten
easily. Somne varlablllty exrsts by season, sex and age but
.cautxon may not remove anlmals from danger. Others appear to
freeze when conrronted by unfamlllar or dlsturblng stlmull.
Furthermore, caribou have poor eye51ght and apparently do
..not perceive danger at great distances. (Bergerud 197ub;
_Kelsall 1968) . Anlmals often react to motionless forms as
1nan1mate objects, though they are remarkably perceptlve of
movements (Kelsall 1968; Pruitt 1960Db). Carrbou have been
ezploitedﬁny hunters-sllhouetting caribou shapes. |

o

e i , .
Cdrlbou have low reproductlve potentlal high calf

'bmortalltles and delayed onset. of breedlng (Chapter V). Twlns
are rare, perhaps due to selective pressure agalnst multlple'
offspring (Eergerud 1374L) . Calves rarely»exceed 10~ 15% of
the population (Chapters IAand'V),

- (2) Exce551ve harvests

over- huntlng nas been respon51ble for carlbou decllnes

in many dlvergent locatlons (Chapter I)v Harvests generally

were not adjusted to compensate for 1ncrea4§d development,.

b
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access and hunting pressure. Similiar relaticnshigs were

demonstrated in the study area.

_Popuiation statisties were not available for the period
prior to regiona; development, aﬂd calf productions were
uﬁknown. chseguentiy, carefdfly constructed:pépulation
estlmates were requlred to comparatively review annual
harvests. Table 6~ 1 is a mathematlcal representatlon of the

annual calf production for an undisturbed herd of typlcalJ v

density and reproductive capacity (Chapter_I):

Aycarrying capacity_of onecaribou/akm2 was assumed to
be a feasoﬁable estimate (e.g. Courtwright 1959; Cringan'
1956- ﬂoxsan 1959). Estimates were based on habitat QtudleSf
hlstorlcal dlstrnbutlons, SDOW CODdlthDS, llchen blomass
estlmates and prev1ous caribou studies (Bloomfleld 1979
Crlngan 1956, Edwards et al. 1960; Schroeder unpuo}.frept..
SCottet 19623 Wein and Speer 1§75). Sex ratios, pregnancy
Tates, calf mortalltles and sexual maturities represent

typlcaL values for carlbou (Chapter I)

The net irerementfﬁay'be high‘for seﬁeral reasons. It
'sassumesv100% of the study area ebnstituted caribou range aad
all pregnant females carr1 calves to ternm. Nevertheless,-‘
thlS theoretlcal representatlon utlllzes the best avallable

lnformatlon and provides a useful estlmate for examlnlng ‘the

;—\\\\\_’j7}ance betueen recruitment and huntlag mOrtalltles.

rdnittedly it is difficult to evaluate the relationship
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——/Table 6-1 Mathematlcal RepresentatLon of Carlbou Cal_

“Production Unaer TyplcaliCondltlons S
P0pulation Patameter';f o Key Sources
';TOtai'range in-study area - """ prographic_maps
(approx. 11,700 km?) - o ‘
X barrying ¢apacity” o a Ahtiv1967;fCrihgén 1956;“_
" (1 caribou/8km2) . SRS 'Edwards et al 1960;
: ’ L B Lichen Biomass Studies
‘Estimated populatlon S - _ *
~ size - = 1463 '
X Sex ratlo ‘ : : | . Bergerud 1971b Kelsall
. ?." (bulls=37%; cows=63%) L 1968 ; Skoog 1968»” o
Total male< :*:ff““:  = 542
Total females = 921
X 78% potent;allj' o N .
breeding females* - =719 Bergerud 1967; McEwan
T S ‘ _1963; Parker 1972'
'~ Skoog. 1968 ‘
L o - -
X”?Q% females bred** . = 503 Kelsall 1968 Sgoog 1968
(pregnancy rate) . , . R C
X 29% calf survival = 146%%% Bergerud‘1967;'ﬂcEwan.
_ ; ,‘ ' S - 1959:; Kelsall 19€8; °
" Skoog 1968
y s

© *% of Iemale cohort wvhich is sexually mature o ‘ -
“*%*% of female cohort which has reached breedlng maturlty
***Probable annual calf increment .

5
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betueenumortality and recruituent-.Previous,ponulationu
'studles were not. conducted ana harvest statlstlcs are
estlmated ‘and do not predate 19:4 (Chlld per comm.. gs;ey
-pers. CONnE.) . Ho ver, the emplrrcal ev1dence 1s :
substangial. Thne vast maJorlty of people querled attrlbuted
the . decline to'excessrve huntlng. Several guestlonarre
respondants cuggested seasons applled to: 1arge areas uere
unable to accomodate dlsparltles 1n local access and

‘populatron s;ze (F._Cushnan pers. comm., ‘M. Hllklnson pers.
,comm‘). Ihe fallure to rest ict hunting alo;g mlgratlon |
.routes was c1ted as a déEIiie—causrng factor (F. ‘Cushman
 epers. comm., O J. Prather pers. conm. ). Huntlng prescure
dalong nghway 16 was tremendous {(D. Minty pers. comm., 0.J.
,Pratheg.pers. comm.), Host ‘damage occurred durlng the middle
’ and late 1960's (B. Duncat pers. comm.,.D; Ferguson pers.
comm.). Durlng that perlod access 1ncreased, ‘and the f' °
iprovrncral game department'encouraged outfltters to convert

-

“therr profe551on 1nto an. 1ndustry and harvest more anlmals ;

o 00

e

‘;(C' Brooks pers. comm., O.J Prather pers. comm,).;
Conservatlve seasons vere abandoned and the carlbou suffered
(K. dooker rers. comn.). An elther sex season exlsted, and »
_annual harvests probably exceeded calf productlons (C.
A'Brooks pers. CORD.; K. Hooker pers. comm.; O.Jd. Prather :.;_iu
’pers. conn.). Recent calf lncrenents have been very~lou.(DLf;
fFerguson pers. conm., k; Hooker pers.’conm..-ua nonroe pers.‘

conn., K. Vatalanluk pers. conn.). Current bands are too

T_snall to ulthstand contlnued huntlng pressure (B. Duncan

- -
. L . . . . - o . o '1 .
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pers. comm.; D. Ferguson pers. comm.; O. J. Prather pers.

. ~
conm.; F.Jd. Pruckl fpers. comm.; M. Vatamanluk pers. cofl.;
M. Wilkipson pers. coab.).

‘hlstorlcally, caribou populatlons probably possessed a
dellcate balance between mortallty -and recruitment (Eergerud'e
Jﬁ?ub) Consguently, any 51gn1f1cant lncrease in mortallty
unaccompanled bx,orfsettlng galns 1n'recru1tment would causev
‘a defrease in pcpulatlon s1ze. As the number‘of cariktou

‘decreased, the decllne would accelerate (Bergerud 197Qn).

. '.Some doupt has been expreSSed'about the cccurrence of
excessive.harVGsts.JCnild»(lQ?S)dand gitcey.(1974) reVieued
'nrovincial nuntlng statistics and concluded caribou have.not
“been-over-haryestedt Conclusions'uere'based nn three
premlses-'v X :
1. Kllls hy re51dent ﬁﬂ_mérs averaged 74% bulls, and
. ' tne ppn-resldent narvest was even more_neavlly4:
) | ueighted toqard_males; L
2. Sex ratiaérof'caribou kills‘have‘not~changed:v
apprec;ably in 9 years (1963-1972) desplte sexually
unbalanced harvests and liberal antlerless seasons.‘
3;' harvest totals and hunter success ratlos have been
stable desplte recent cutbacks in antlerless _seasons

. o .
~and sone local closures.. RS 1
A . :

° ‘ [ ’
These arguments are unreallstlc and mlsleadlng for
several ‘reasons Sexual segregatlon of animals kllled durlng

the huntlng season was nearly 1np0551h1e. Bv;dence of sex .
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was not regulred durlng transportatlon of carrbou carcasses

.

"(pr1or to 1976), and it is very dlfflcult to dlstrngulch

between the sexes 1r the genitilia are not present.

leferentlatlon of bulls and cous was left to tae judgement

of the hunter (correspondence from Jd. Hatter to J. G. Stelfox_
May 19, 1964). Furthermore, successful hunter= ‘were not

regulred to provxde partlculars about the kill. Hany cows,'

‘killed during the bull season probably were abandoned.or
‘recorded-as young bulls (Ritcey 1976; ‘R. Welnard pers

~.comm.) .

o o '
hunters generally select for large antlens and«hody
size . (Bergerua 1971c' Relmers 1975) . Conseguently, pecause

males grow more rapldly and achleve greater nody size and’

antler development, the mature male classes sustaln the

heavrest harvests (Bergerud 1971c, Reimers 1975) . Fallure to

P *

dlstlngulsn sexes and hunter preferences for males resulted
fln a preponderance of males 1n harvest samvles. ltlmately,
<

changes in age and sex class dlstrlbutlons may have beern

responsrble for reductlons in breedlng success and calf

productron (Relmers 1975) .

Tne seemln ly stable sex ratlos of k111= probably were'

e

a reflect;bn o “hunter preferences rather than population
' dynamlcs. Desplte llberal cow seasons betueen 1964 and 1972

",(Figure 6~ 1), harvest vere not regulated by sex and. age.

Greater pressure ‘was exerted on the bu&l‘cohort through

\\lgnger and perhaps poorly tlmed huntlng seasons. Between

7 ——
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1964 acd 1974, bull and antlerless seasons averaged 105 and

68 days respectively (Appendix F). Breeding bulls exhibit
feduced'wariness touards man (Kelsall 1968; Reimers 1975).
Pest—rut‘bulls may be more vulnetable because of diminished
' phySical condition (Reimers 1975). Consequently, the |
detrimental effects.of’oveflharvesting prebably wvere more
profourd for bulls pecause of huater preferences, extended

_seasons and reduced cautiousness.

Despitevdistorted sex ratios (Chapter'V), declines'in
_vthe bull segmeﬁt went uadetected because of_tpe‘clesure oﬁk
aatlerless‘seasons after 1974. As sex.ratios'distort in
favor of cows, fenale h%rvests would have incteased to
cem‘erzate fér.unshcdes%ful bull hunting (Reimers 1975);
'lnStead, increased acceés offset deéfeases in the‘bull 5
conort and carlbou populptlon and resulted in seemlngly

const Lt success LathS.\

- I'e flnal'conclu51on ot staole harvest totals and

'nunter success ratios wvas questlonable. Flrst, stablllty is
difficult to,deflne. Prov1nc1a1 harvests for 196“ totalled

796 caribou.;BY'5967 the total almost doubled (Taole 6-2).l
'fADurlng the next- seven years totals steadlly climned reached
a geak of 1925 carlbou in 1973 and then dropped nearly 50%

for 1974 (Table‘6-2).cHarvests were hardly stable.-

Provincial hunter success ratios fluctuated but_uere
somewhat hore stable than harvest statistics. Ratios, rose

_above‘BQ%'in 1965 and.remained“there until 1973 uhéﬂ*a_
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1972-1977 - Omineca Subregion of Reglon 7.

**Resident Kills Only.

. ) //“
Table 6-2 [Estima npual Caribou Harvest Ior Provimce
‘ ' And nagement Area 20%: 1962-19117
) , ’ < a3
Seasor "Total Kills G.M.A. 20 Listributions
e : - of Kills By Residence
. Of BHunters
. ‘Provincial G.M.A. 20% Resident Non-Resident
1 .
1662 761 159** . 159 N/A!
1963 529 189*x -~ .7 189 N/A -
1564 796 139+80%* = 13980  NyA
1665 520 243+15 1771215 ' - 86
1966 1375 332427 éﬁ 288427 104
1967 1583 151+27 121127 T30
1968 - 1441 75+19 -58+19 17
1969 1559 121 (est.) 98 (est.) 23
1970 1691 97 (est.) 78(est.) 19
1971 1637 91+19 - 7619 15
1972 1610 59+ 17 46+17 13
1973 1925 611219 50+19 11
1974 % 1044 2514 23+14 2
1975 993 4t Uk 4 4 . N/A!
1576 8u7 20 4 - 15¢ 4 . 5
1977 810 T1% %% 3 10%%* 1 )
X t,
*1962-1964- Northern B.C.; 1964-1972 - G.M.A. 20;

' **Hlldllfe Management Unlts 7-3, 7-4, 1-5, 7-6, 1-7, 71-17,

7-18 Only.
x'N/A - Not available

Note: Annual Kills® Are Estlmated And Reported As Ranges

ie. 139180

¥
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steady decline began'(Table 6-3) . Hokever, improved ratios

. do not necessarlly depict a stable populatlon size but more

accurately represent lncreased opportunities resultlng from
lengtnened seasons and greater access. Significant decreases
in season length were not 1mplemented_before 1977,Dalthougn
smallireductlons were'made after 1972 (Appendix F). Vast. -
netuorks of logging roads, a major highray and the
availability of all—terrain vehicles'provided access to
previously remcte regions; Increaged‘access to previouslyg
remote areas and unexploited'populations maj obscure

excessive local harvests Ly permlttlng ‘large kills_ within

newly exposed reglons (Bunnell and Eastman 1976). This

'alternatlng pattern of isolation and depradatlon pronably

L

‘caused a populat;on decllne ‘without' apparent indications

throughout the herd.

- To approach the problem on a prov1nce Hlde basis lS

gulte unreallstlc. Local areas and populatlons are subjected

‘to dlsproportlonate and unlgue pressures. Huntlng is not

evenly dlstrlbuted. Animals are dlspersed througnout théir
range in Varylng den51t1es. Harvest schemes should be.
approprlate for local populatlons and relevant to

reproductlve performance. Unfortunately, it appears that.

harvests in the study area regularly approached ‘and exceeded

the estlmated annual 1ncrement ‘(Table 6~ 1).

.

Table 6 1 lllustrated the ‘low productlvlty of carlbou

and suggested a net calf. lncrement of about 10%. This level
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Taple 6-3 Anpual Caripou Hunter success For ’

. province And Game Management '

Area 20%; 196421977
Season : " ‘Hunter Success
province G.M.A. 20%

1964 j 29.0 34.0
1965 4 310 33.0
1966 . ~36.9 - 33.1
1967 N 50 . 36.3 . 25.0
1968 - ; 32.2 . . 19.0
1969 . 31.3 o " 23.0
1970 _ 36.7 . 26.0
1971 S 36.8 | ' 28.7 -
1972 . 32.0 ' 29.0
1973 S 260 16.0
1974 - C21.9 -~ 17.0
1975 - 28.1 0.4
1976 , 22.0 < . -~ N/A* :
19717 ' S 21.0 © N/R¥k

*Sée'Table'G—Z For Explanation Of‘NamenChénges'
s*Not Available, Sample Size Too Small
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is consistent with typical caribou calf rroduction (Chapter
V). Over-utilization can be avoided by establishing‘guotas
on the basis of 1local productivity'(Child 1975) . o
Unfortunately, estlmates of recrultment were llmlted and

probably exce531ve. Calf crops in Hells Gray Park were

“assumeé® to be at’ least 16% (thcey 1970) No doubt

.

1nformatlon collected in this. area was llberally applied to
otner regions oOf Brltlsh Columbla. Estlmates in other areas

were even nlgher (Chapter I).

Between 1962 and 1967, and perhaps as 1ate as. 1s71,
vannual narvests 1n Game Management Area 20 - (G M.A. 20),
approx1mated or snrpassed estimated calf crops (Tables 6-1
and 6-2). During this perlod a negatlve balance netueen

recrultment.and mortallty occurred. Reports of local

over-harvests weIre DnuRerous.

Over—harvestc.resulted from unllmlted llcense sales,
lengtn] huntlng seasons and a general fallure to 1ncorporate
rapldly ;ncreas;ng development and settlement into. |
management p011c1es (Table 6-U4; Appendlx F)._The 1mpact of

1ncreased access, developmental dlsturbance, dlsruptlon of

fnormal patterns and range/dlscontlnulty should have heen

counteracted with shortened Qeasons, restrlcted llcense

lssuance (e. g. permlts) and ellmlnatlon of the cow season.

Instead season lengths 1ncreased and uere not s;gnlflcantly

decreased untll 1977 llcense sales remarned unllmlted and

o f

CoWw seasons Here expanded from 23 days 1n 1961 to 85 days in



Table 6-4 [Estimated Annual Number Of licenced
: Caraibou hHunters: 1964-1
-~ . ‘ B

Year - Licenced Success
. Province  G.M.A. 20%%
196 4% ’ . 1568 397+191
. 1965 _ 2365 508+ 33
1966 - 2251+ 214 688+ 47 -
1967 © . 3281#3355 - - 89+ 517
1968 ‘ 3325 99t 43 -
1966 : S 3270 . 427
1970 : : 3591 _ - 301
1971 s 3816 . 258+ 44
1972 S - 3575 590 - 258+ 50 -
1973 4846+ 663 303+ 53
1974 o 3376 * 170x 37
1975 S 2828 ., 93+ 20
1976 = , 2483 - 180
1977 j 2400 . 165
% Statistics Unavailable Prior To 1364 i

*% 1972-1977 - Omineca Subregion Of Region 7 - |
Note: Annual Licensed Hunters Are Estimated And
Reported As Ranges ie. 397+191 )

]
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1971 (Figure 6-1; Appendix F). Calves could be shot until

1970.

(3) Consequences of liberal hunting regimes

iiberal hunting regulatlons contributed to a general
population decline throughpharvests of calf-producing
females, a reduction in caribou numbers, alterations in
. porulation structure and damage to soc1al tradltlons.
fDesplte the onjectlves of the Flsh and wlldllfe Branch to
1mplement strlngent regulatlons to protect easrly acce551nle
. populations from over-harvests, a major decline occurred

(Child 1976; éitcey 1976) . The consequences may be great.

Over—harvests caused a decrease in populatiOn size for
'seueral reasons. Extirpation of sone locally 1solated groups
) occurred. Populatlon growth d1d not occur because harvests
approached calt crops and breedlng success decllned.
Ultimately, calf productions became very srall and mortality

exceeded recruitment on a regular basis.

Breeding success is aftected by several factors. During
‘the rut Cardbou coalescepinslarger groups (Bergerud 197jb;
Henshaw 1970; Kelsall 1968) . CaribouAappear to require
movement andvconstanf physical contact todstimulate-hreeding-

'activity (Chapter V). Sexual activity diminishes with

T

reductlons in herdlng behavior animal densities (Espmark
1964a; Henshav 1970; Llent 1965a). Apparently social

adaptations discourage group dispersal before conclusion of
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the breeding period (Henshaw 1970; Llent 1965a).
’populatlon dens;ty and moblllty are reduced, such as

occurred in the study area, calf productlons are llkely to

decrease. .

Ser ratios are an important,component”of breediug
success (Bergerud 1971b; Reimers 1975). At breeding
maturity, populatlons or woodland and barren-ground caribou -
‘vaVerage approximatelty one'bull per two cova(e.g. Bergerud
1969; Cowan”1950' Kelsall 1968-.Moisan 1959; Parker 1972;
Ritcey 1970). Houever, mlxed groups in the study area rarely
exceeded one bull per €ight covws (Chapter V). Breedlng
‘females regularly were observed without male Reduced calf
crops may be directly related to distorted sex ratios

'(Reimers‘1975). Calf reports<uere extremely lou (fable 5-1).

Unspecdfied seasous exert disproportionate preSSurern
mature males and change the structure and size of the bull
1lcohort (Reimers 1975). The over—harvest of adult anlmals
: depresses the age structure (pyramld) and 1ucreases-the ‘

- proportion of founger males (Bubenik et al. 1975)._Abrupt
changes in harvest levels and strategles pose the most
serlous thre t and result in alteratlons ipn sexual maturltj
and dominance hierarchies (Bubenik et al. 1975); The
detrimental :ffects dre ﬁuch greater when sex ratios exceed

species-specific rolerances (Bishop and Rausch 1974) .

ﬂountaln caribou are prlmarlly a tr0phy spec;es.

» Consequently hunters have a demonstrated preference for-

U
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males (Ritcey 1976); Heavilyvhunted popnlaricns experience a
_ reduction in the antler size of males (Bergerud 1971c; -
Reimers lé?é). fnrthernore, the.fewer and younger bullsz
appear unable.to breed alsufficienr portion of the female
segment (neimers 197%{{‘Redueea suecess”may be attrituted to
| variabilityiln the onset of the rut by age group, reduced
'breeding abilities,'diminished social_reaeasers‘or lhe
inhibitery effect of the remaining mature meles (Bubenik

1975; Espnark 1964a, 1964b; Pruitt 1966; Reimers 1975) .

The capacity of subdominant nales to replace dominant
bulls removed from the populatlon 1s unclear. In caribpou Q
spopulatlons, antlers are the most 1mportant SOClal releaser
(Bunenlk 1975). The domlnance hlerarchy inogroups of ruttlng
bulls is usually related to two males, the "Alphd" and
"Beta" bulls vhoeare respdnsible for much ef the breeding
(bunenlx 1975- Espmark 196ua, 196ub). Forest dwelllng
" caribou. exhibit similar patterns of 5001al behavior ;nd rank
order (Bergerud 1971 Bubenik 1975; Espmark 1964a; Pruitt
1960) . Consequently changes.in the size and conformation af

the bull cohort maj cause decreases in the level and success

of breeding,aétivity.

Furthermore, pﬁysiologidal and.behavieral maturity
differ considerably in caribou (Chapter V). Caribou antlers
have high social significancerand'deternine individual

ranklngs Hlthln a populatlon (Bubenlk 1975; Espmark 1964Db) .

Consequently,’male entry lnto the breedlng segment is

)
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delayed, and animals under i years are subordlnate (Bubenlk
1975; nspmark 1964a; McEwan 1963) Most breedlng act1v1ty 15
resteicted to 4= 7 year old males (Bergerud 1961, Wspmark
196ua,iPru1tt 1966 ; Skoog 1568) - These anlmals have the most
complete brow-tine development and the greatest phy51cal
_vigor (Pruitt 1966); They also.prov1de the most desirable:
mtropnles. Although younger ‘and older bulls are 0
ph1510loglcally capable, they do not act1v1ty part1c1pate in
breedrng (Prultt 1966) ..

K}

e

Opthdl cues are 1nt1mately assoc1ated with breedlng
act1v1ty, and male antler conflgurat;on is a key eleméent of

female recept1v1ty (Espmark 1964a° Pruitt 1&66)' Slmple

: phy51cal domlnance alone does not determlne who part1c1pares

in breedlng aCthltleS. If aﬁ%ler development and brou—tine
conformatlon determine levels of breeding act1v1ty, liberal
removal of prlme " bulls could reduce pregnancy rates and .

5

detrimentally affect the population.

~Reduction of the bull cohort poses other proplems.

° ’ . 0

Segregated females vere observed during periods when sex

class lntegratlon was the rule. As a resu v

fertlle.cpvs

o

ma] have been unbred. Range dlscontlnulty d band iéolation
'compounded the problem. At beSt;'a few bulls may have been

responsible for all breeding activity.

ntll 1970 juvenlles, 1nclud1ng calves, were lncluded
in antlerless seasons (Appendlx F) . Though losses probably

contributed to the disrupted mortallty—recrultment.balance,
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;the saze and ;mpact of calf harvests are unclear.'ItvlsA
assumed@dr tcrtlon of sex and age class dlstrlbutlonc uas‘
ennanced, thereby reduc1ng nreedlng success and calf
_productlon. Calves are at least as vulnerable to huntlng

f pressures as adults (Bergerud 1967)

A

In man1 respects llbe!alucow seasons may have ‘had the
fmost devastatlnc effectsﬁ\Bands suffered reductlons in

";calf—producrng cohorts,,product1v1ty levels dropped and

soc1al pattefns Here dlsrupted.

Tnomson (1975) studled leadershlp act1V1ty in wild
'mountaln relndeer and found 80% of leaders were adult

females,°often breeders of the current year, accompanled by

‘a calf. Leaders were: from all domlnance ranks. Thls pattern'

remalned thrcughout the year. The ev1dence also cuggested
"age and maternal experlence Here 1mportant components of

successful leadersnlp. Furthermore group leaders dlsplayed

'*1ncreased alertness, often functlonlng as look—outs at the =

- perlphery of the herd (Thomson 1975). Durlng crltlcal

, srtuatlons, leadershlp Was usually assumed by an older
‘ 'female (Ihomson 1975) . Thls,group predomlmgtes 1n leadersnlp
roles anu acts as essent1@; custodlan of yarlous herd
"tradltlons (Couan 1974' Gelst in Cowan 1974‘ Naumov and
,Baskin‘infThomson 1975- Thomson 1975)- S1m111ar patterns'p

- “ﬁ;‘.

kave been demonstrated in other cerv;&s 1nclud1ng

a -~

’ black-tall thteﬂtall, red and muleAdeer, and-moose~ @;VQ;r

'V(Ihomson 1975).vThough the pattern 15 not clear, leadershlp
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. also 1s an 1mportant aspect of narren-ground carlbou -

benavior (Child in Thomson 1975° Hlllen 1n Thomson 1975).v

'Members of the genus.ﬁangiger'have oruanized and well.
‘developed social structures (Cowan 1974 Espmark 19640,
<Pru1tt 1960c). Behav10r patterns are learned through
assoc1at10n Hlth adults (Kelsall 19€8; Mlller et al. 1972).
Herd leadershlp is an 1mportant oomponent of group cohes;on
and’ leérnlng (Espmark 196ub- ulller et al. 1972). Hovement \
.routes are tradltlonal and learned (Baskln Lh Hlller et al.f
_1972- Hlller et al. 1972). érperlence performs an 1mportant

.functlon 1n env1ronmental 1mteract10ns amd mlgratory

"mogements (Baskln 1n Hlller et al. 1972). Botn lnstantaneous

o

. ard delayed forms of. actlve 1eadersh1p ‘are recognlzed 1n the

Tgenus Ra g fer (Thomson 1975). Leadershlp ls ‘an’ 1mportant ,_A
o aspect of soc1al Dehav10r (Hlller et al. 1972 Thomson

f‘1975),~.

Leadershlﬂ appears to be an 1mportant means of

.-

‘ eonvelance of patterns of soclal ‘behavicr acd resource
exp101tatlon.’Premature'loss of 1nd1v1duals exnlbltlng
bleaaersnlp ‘may dlsrupt behav1oral patterns and detrlmentallj_
“"alter the relatlonshlp betveen a species and its env1ronment'
F(Espmark 1970- Gelst-1971' d&ller et al.,1972 Thomson

‘1975). Successful response "of the herd to various 51tuatlons

is dlrectly relaéed to the abllltles and expermence of its
”

;pleaders (Tnomson 1?15)..Loss of females aurlng antlerless ;
s i

bseasons threatens the gualrty and nature of herd leadershlp.r

- -
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aLeaa covs may be more vulnerable to hnntlng because of their .
~locat10n at the front and perlphery of travelllng bands.:
'hero traaltlons and group survxval nay be endangered througn:
the lossfor d;mlnutlon ofiexperlenced_leadersh;p, necessary
' for guiding,‘directing»and protectlng-novements‘and social
»behaniorf(lhbnson,1975). o | |

)

'In additibn to lost'leadership,'cow harvestsimaj canse
a. reductlon in calf productlon and surtaval. Ttls occurs for
vseveral‘reasons. Carlnou lnfaht-mother‘rklatlonshlps are the
;: follower-type,‘where cows and calves remaln in close -
.proxlmlty {Lent 1974). The calf's early surv1val is
pdependent on the dam* s acceptance and a strong cow- calf
3assoc1at10n (Lent 1966). Haternal flllal bonds provlde thea
'crltlcal llnk between the calf and the remalnder of the
» herd This enables the 1nfant to partLC1pate in the
popplatlon s’ act1v1t1es untll it has properly developed its.
_ own GLOUf responses in synchronlsm wltb the rest of the
bpopulatlon (Lent 1966 197&). A strong cow- calf nond
-prov1des the best envxronnent for learnlng and development
(Lent 197“’ Hlller and Broughton 1973). Fallure to devefoH a
strong relatlonshlp or pnemature bond breakdcun appeazs to.
dlmlnlsh calfﬂsurv;val (Lent.1974;hh;ller and-Brougnton
‘1973; uiller\etjal; 1972). ConseqnentLy cow*seasonstnay‘bané”
.long—tern\inplications., | o

Amongct the cervids, members of the genus Ra_g_;er have.

the best developed antlers (Bubenlk 1975). In contrast to

. W ‘ '
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other«members'of Cervidae, both sexes carry antlers 1Hens§§w‘
f)969; Lent 1965a). Typically antlered COWS comprise a | |
~majority of up to 75% of the‘femaledcohort (Henshaw 1969;
‘Kelsall 1968; Lent°1965b). Tne dimorphrc;natdre of antler
,reténtion suggests sociai and survival'advantageslfor
antiered fenales and their calves;~A1teratrons in‘the‘ratio
of antiered to unantlered females have important_‘ |

impldcations and may result fron‘hunting.

puring the rut, mature antlered.males dominate, butvby
November-February, their antlers’are usually lost. On the-‘
contrary, females; partlcularly grav1d cowWs, retain‘their'
.‘antlers until post-calving (Espmark 1971a; Kelsall 1568:
Lentl1965b).‘ﬂighisocial status and'antier nossession are
strongly’correlatedo(Espmark 196 4a ; Pruitt:1960c).‘At
different times,-according‘to sex and age, animals'lose ,
'thelr antlers,.and the soc1al structure 1s changed~(ﬁspnarx

1971b). The change in hlerarchy is attrlbutable to learned

reactlons to antlers (Espﬁark 1960b).

1n general only gra#id fémaies possess antlersldurrngb
’calv1ng (Espmark 1971a, lent 1965b Pruitt 1960c) . -
:.Conseguently, antlered cows occupy a domlnant pos;tlon 1n.
the. soc1al hlerarchy, obtain better calv1ng c1tes and
bthereby increase the opportunlty to form a strong

QRmaternal flllal bond wlthout out51de 1nterference (Espmark

p

1971a,’1971b° Henshau 1969) . Antlered females show a

' pronounced rlse in aggre551veness and are probanly better
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able to defend their young from other herd members and
predators'(Espmark 1971a, 1971b) . The development and

structuce of female antlers favors offensive threats,

. « whereas male antlers are predominantly protective in

'eharacter (quenik 1975) 2

;Duringvuinter, antlered cows have avsimilarly high
social rank and a greater ability‘toicompete for food |
against bnlis'andvbarren and unantlered cows (Espmarkj1964b,
1571b; Hensnaw 1969 Prhdtt 1960c) . This'reorientation of
the domlnance hlerarchy ‘has obvious blologlcal values
(Espmark-196ub). Antlered cows are better able to provxde_
food for themselves and their calf and fetus (Espmark 1964b,

’1971b Henshaw 1969). calves are the lowest ranking’
1nd1v1dua;s ‘and are largely dependent on thelr-moﬁbere'for
-winternfood (Espmark'igsun, 1971b) . In addition a calf

‘ shares the soc1al status of its dan, and thereby has.the

~

same advantage in securlng food and shelter (Espmarx 1964b,;'

. 1971b). Fetal surv1val also-1s enhanced (Espmark 1960b).

~Orphaned  and abandoned calvee_are more vulnerable to

E predatlon,'nutrltlonal def1c1en01es, acc1dental death and

~ abuse from adurts (Kelsall 1968' Skoog 1956) . Therefore, it

is an advantage for cows to possess antilers (nspmarx 196ub,

1971b).

Cow seasons have become an 1ncrea51ngly common

phenomenon in blg game management even though the effects on

‘ﬂ_orphaned offspring have not been adequately examlned—(Lent
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197u)' Female carlbouvvere lost during both cow and bull
seasons. It is strongly suggested that the 51ze and
composrtlon of the female cohort has been adversely
affected. The likely consequences vwere. reductlons in calf
productlon and survrval and a loss of herd tradltlons.
'Addltlonal losses only would cause further damage to the‘
‘product1v1ty and scc1al structure of local populatlons.

Permanent closure of COW seasons is essentlal.

Patterns»of hunting'indNorth America have traditionally,
concentrated or male harvestst However, it is difficult‘tol
‘distinguish between bull and cow .caribon in theafield;
.'Conseguentl&, an either sex Season was establisned (J;
’Hatter to J.G. Stelfoxfpers.'comm.). This approach”uas
unsuccessful in harvesting caribou on ayself*sustained
'basis. Further.lOSSes are unwarranted, and a total;_extended”
closure 1s strongly recommended for both sexes. For a

1
nomadlc spec1es Uhere sexes(occupy dlfferent areas
fseasonall], the loss of tradltlons carried by maleslorb N
gfemales could cause extlrpatlon (Cowan 197“). Dlstorted sex
ratlos, reduced'recrultment populatlon decllnes, lSOlathD
- of bands and breedlng anlmals, 1ncreased access and range
dlsruptlon demcnstrate the need and justlflcatlon for a rull
‘closure. In other‘localltles,-51gn1frcan recoveries have
not occurred, tnough‘ponulations nave.SO ewhat.stabilized.
Conseguently, a long—tern closure'is envisioned.. Closedb
seasons not Hlthstandlng, an effectlve nagement nrogram_

must be develored to prevent further decllnec (Appendlx I).
0N 3
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C.,Implications-of Other Pressures On a Declining Population
Although many other causes have been suggested for the
caribou decline, there is no indication ‘that most of these
played any role in reduCing the populaticn tc its present
spmall size. However, for an unstable, declining population
all'negativeginfluences are of concern. Several potential

. problemns are examined.

1. Addit jonal-habitat alienation.

a. agriculture

‘Ihere was no evidence that agriCultural practices'uere
a decline—causing factor. Houever, agriculture has increased
conSiderably, particularly in the eastern pcrtions of the.
:study area and around Prince George (Chapter 11) . Three
potential problens exist.,Land clearing is an obViouc

’ onflict and ‘must proceed cautiously in critical caribou'
habitat. Further range: modification would not pe helpful.
Domestic graZing could cause caribou displacements and_
additional habitat alienation. In addition, transmiSSion»of
disease might‘increase mortalities and could result in
further reduttions in calf producton (Broughton and
Choguette 1969 Neiland 1972b)f GraZing leases are not
recommended on caribou range. The alternative, fenced
graZing reserves, could further disrupt migration patterns
. andvcreate harriers to movement. Fences should not be used
unXess they are constructed with preCise knouledge of

trdditibnal caribou movement patterns ‘and routes.(Klein
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1571) .

‘b. hydro-electric development

wiid nngulates do not typically adjuSt to dangerous‘
‘characteristics of altered haoltats (Cowan 197“)
. Hydro-electric prOJects 1rrever51bly alter essential ranges
through inundatlon-of habitat. Acknowledgement of wildlife =
losses is extremely s;ou~(01iver‘i97u). Deyelopers. S
'erroneously suggest that displaoed animals easilyvadgnst.and‘
occupy newfhabitats;;Nunerons studies indicate that prEmise

is false.

"Wildlife are affected 1n several ways. Prime hatitat is’
‘lost and accompanled by large populatlon reductlons (Ollver
_1973; Peterson and Withler 1965. Stelfox 1972 Stevens |
.1971); mOvement'patternsrare seriously disrupted,ﬁThe»Castle
Reef Dam interfered with elk migrations anazflooded bi;horn.
sheep range (Stelfox 1972). Deer and moose are known to
drown when attemptlng to swrm 1rr1gat10n dltches and
.reserv01rs whlcn restrict normal movenents - (Cowan 197u) ' The-
Brazeau Dam in Alberta flooded about 70 ‘square kllometers of
prime moose, elk and deer winter range (Stelfox 1972).
nﬁeduced.vater flows, resulting from‘the-Bennett7Dam, altered
plant Communities in»the ?eacefnthabasoa.deltauand adversely
affected 7,000rbison (Stevens 1971);'Further’losses maj
‘ . , . -
'accrue because oftbarriers‘Caused by water, mud and ice

(Peterson and Hithler 1965) . Hildlife losses may be much
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larger than expectedd(bliver 1974) .

Concern has been expressed about the. 1mpact of =everal
dan and dlver510n pro;ects proposed in the study area. The
most serlous prop051tlon_ls to dam the HcGregor River teun
miles above its confluence with the Fraser ‘River. The
reservorr uould cover approx1mately 128 sguare kllometers
and ulll most. serlously affect t he - McGregor and Parsnlp
-rivers and Otter, Captaln and Herrlck-creeks. All of these
waterways traditiqna;1y~havevbeen:used By caribou (Chapter
V). Ihe{project will cause additionalvhabitat loss and ."
v‘further disruption of local.movenentzpatterns (Chapter V).
kKlein (1971) indicated hydro4electric projects probably are
the most influentiai of man's activities for reindeer. Dams
and reservoirs flooded prine habitat and calving sites and
produced’danderous,obstructions to movement. Impassable

shelves,of ice and debris created genuine death_traps.

2. naraSSment

HaraSsment‘increases‘the physioiogical'cOst of Lody
mdlntenance at the expense of qJrowth and reproductlon. Deatn
vor lnjury may result. Another serlous consequence can be the-
aav01dance or abandonment by anlmals of prev1ously used

areas. Ultimately, the results are detrimental because of

reductions in range and population. size.
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a. recreation

Although—large nnmbers of hikers and skiersﬂpose a
potential problem, the most serious recreational
disturbances for caribou are snowmobile and o;ffhighuay
vehicle harassmedt. Seismic lines and recreation_trails
prOV1ae 1ncr§a51ng access qo prev1ously remote areas, and
all-terrain venicle use 1s expandlnq. When carlnou are
frightened, they of ten panrc .and flee.vOnce exc1ted,
1nd1v1duals nay run to exhaustlon (Baskln in Geist 1975
Espmark 1970) . The consequences include phys;cal injury or
- death. Pregnant covs may anort from over-exertlon or 7.
-striking their bellles on the snow (Zhlgunov in Geist in
1975) - Panlc pnear calving tlme can lead to calf anandonment
(Baskln in Geist 1975) . Relndeer ln poor phy51cal CODdlthD
exhibit greater sen51t1v1ty to harassment (Echark 1870;
Klein 1971) . Range abandonment probably is more serlous for
snall relic carlbou populations using widely dlspersed
~raunges. Snowmoblles are very disturbing to relndeer (Kleln
1971). Carlbou and relndeer have. abandoned large range areas -
due to snowmoblle dlsturbance (Kleln 1971). On several
occa51ons carlbou frlghtened by snoumoblles raced for. cover.“
A pand of 12 anlmals, chased in the Redmountaln Creek area,
travelled g-12 kilometers Hlthln 30 hours. Only eleven
"aninmals remalned in the band when they were relocated.
During the study perlod snowmoblles flnally galned access to
the GrizzlyADen-Raven Lake area via hiking trails. Further’

trails are’piannedgln the Ptarm;gan Creek watershed (B-
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welnara pers. comn.). To avoid the: obv10us confllcts and
reduce the 1mpact of recreatxomal snowmoblles (and
all—terrain vehicles) ‘on caribou herds, designated use areas
should be established and snow machine travel must be

. restrlcted in wintering and calvxng areas and along
-mlgratlon.routes. Educatlonal programs are required to alert
'snommonile and all-terrain vehicle users r0~the benefits
caribou recelve fronm controlled access {(Johnson et al.
,1977). it is very 1mportant to .avoid the 1ntroduct10n of new
types of dlsturbance, partlcularly durlng crltlcal perlods

(Cowan 1974).

b. aircraft

Mircraft hafassment‘has conseguences tc'caribou similar
Jto orf road vehlcle use. Hellcopters are more dlsturblng
_than fixed-wing alrcraft, and the impact is 1ncreased as the
overfllght helght is reduced (e ge Calef et al. 1976;
McCourt. and Horstman 1974 Mlller and Broughton 1974

Thomson 1972). Some effects are ea511y ooserved. Carlbou ran
‘three kllometers from a hellcopter flylng at a distance of
o) meters (Dehock and surrendi in Geist 1975). Similar
_reactlons "occurred. durlug the study On other occasions no
:reactlon vas apparent, but the response probably represented
‘a state of actlve‘lnhlbltlon’(Gelstv1975). Multiple .

overflights may be cumulative-and could aggravate the‘effectv

of harassment (Geist 1971, 1975) .

o



Aircrdft were used. in the. study area by forestry,
meteorological and hlldllfe personnel and by~ private
' citizemns. Individuals often aye tempted to dbtain a‘closer
and additional look at wildlife. To minimize impact, this
practice shouldfbe disceuraged. Theugh’the ovetflight
heigats creating the least disturtance arepuucleat, caribou
are stilludistufbed‘b&nflights approkimatei§’175 neters
above ground (Geist 1975; Klein in Geist 1975). Caution )
dictates onservance of aircraft ceilngs of at least 200
neters and avoidance of prolonged contact. Ilights througn
'sensitiue zcnes, particular1y7for'recreational purposes,

skould ve restricted.

3.‘Predatiqni
Caribou!have sustained loSses»from a variety of
predators, but only wolf and grizzly predation have teen
suggested as potential problens. Grizzly predation ddes not
appear to be oftcohseguence; is quite limitedaand often
' circuustahtial. Newporn‘calves/probably are most
suseeptible. However, animals dlder than 3-5'd:ys=easi1y
escape, and‘adult caribou are rarely taken (Skoog 1956) .
Conseguentlj the chief predator of caribou, excepting man,

-appears to be the wolf..

Wolf predation and its impact on caribou is highly
controversial. The level of predation is,guite variable and
population specific. Unfortunately most 1n10rmation has been

fcollected for rarren-grouud caribou and may not be‘
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app11Canle to the con51derably smaller more widely

_dlspersed, forest-duelllng populatlons. Accurate 1nformatlon

or wolf-mountain caribou interactions does not exist.

- Current - wolf populatlons in the study area are lower

than in ‘previous years and there is no blologlcal ev1dence

numbers are dramatically increasing (K. Child pers. comm.;
K. fujino pers. comm.). Furthermore, the caribou decline

developed durlng a perlod of extensxve We_ i control.

Nonetheless, several re51dents were conv1nced caribpou
~declines could be attrlbuted'to wolf predatlon (F. Colepank

pers. comm.; D. Minty pers. conm.; M. Monroe pers. comm.).
g N . BN . ) . . , ) ‘. .

However, substantantive documentation was not availakle, and.
3 :‘r’ ~ B . ) ' ) . )
this conclusion appears to be based on coincidental and

infeérential evidence and perhaPS'anti-predator segtiments.

Predatlon tradltlonally has been over- empha51zed as a -

_populatlon limiting factor.(Fashlngbauer 1965). The low

fecundlty of carlbou pronably 1nd1cates a relatlvely low

level oz predatlon and.a somewhat stable relationshig w1tn-

; an obligate predator (e.g. Bergerud 1974b; Evans 1960).

Predatioh!probably does not significantly influence ‘the
survival of forest-dwelling caribou populations (e.g. Evans’
1960; Fashingbauer 1965; Freddy 1974; Layser 1974; -Stelfox

and Blndernagel 1978) . Though losses undoubtedly occur, tney

are llmlted by several factors, 1nclud1ng low carlnou

ddnsitles, the overlapplng dlstributlonseof other, larger

ungulate popufations‘and-some features of caribou range,

a
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,particularly deep snow and high elevatlons. Recent resmlrs
from the largely undlsturbed northern pcrtldns of Jasper
_Park support these arguments (Stelfox and Elndernagel 1978)
,Wolf predation cf carlbou was 1n51gn1f1cant and

non—detrimental. Mule-deer and ‘elk comprlsed the majorlty pf

wolf diets. e C | . rg N

4. Poacnlng | o : ‘A o .

various featnres of caribou ecology ‘and Dehav1or
greatly increase their susceptlblllty to over-exp101tatlon,‘
.and thepménpoueg ;onstreints”of enforcement agenc1es render
‘ carlboa vulneranle to 1llegal huntlng._Many re51dents
_*ConSidered poachlng and 1rrespon51ble nunting serlous o {
kpronlems (D. Ferguson pers. comm.; M. Frye pers. comm..'OaJ.wj
Prather pers. Comm;; F.Jd. Pruckl pers. CoOmN.; S. Wlasitz
pers. comm.). Iable 6-5 describes known 1nc1dents of caribou
poaching since-1960. These probably represent a very smell
_pro;ortlon oi ;ne lllegal kills. Access and poor nuntlng

etnlcs have d&msed serious problems in some areas (-.

M;‘:-LMV.‘ -

Cusnmaﬂfpegsﬁ,comm.. D. Ferguson pers. comp.; K. Haslipger

he use of nellcopters and off-road vehlcles'
increased enforcement'prdh&ems and poaching incidents
partlcularly during the 1960's (e.g. K. Child.pers:.comm.;

'F. Colebank pers. comm.;'T. Collins persSe comm.; D« Eergdson

pers. coll.; F.J. Pruckl rS. COMM.) «

Nonetheless, the Fist and sildlife Branch has neVer,

considered carloou poaching a serlous problem hlthln the



F(:

232

outfng ) P3IY YOOl1) 3IIIIIAT ~ uayel Kvdoar ’ a6l
PIPUTAM . =] ¥ -~ = AYPT yonanj ftuco .owauuom, TING :‘; uwaavuxvn
- : *auamyueqoy -
‘ ' I3A0 pAYsny
2k13 W S -.sseo1e) ‘nayel S
nosnhidy °a P21y 3apTIgON ‘mnmoua k1ue ‘TYng a(6l inrwa3dag:
B : LT 3NTTI91] . o
yntueevr3epy R 9pTIADK 3ID Y3INOS,  IPON pauoeod TINE . or6l-hL6l
Jd37T79NR °d *p¥ u3IombuoT JO pauopuedy o _
23TSPTN °*C 3sopu haysny abieT: c:« jouys :oaauou G neEl
kaadses <p . *u3p poy uuuz s S,0L6L
SATTTOD °L - Kugagd mua:: 3a3dooTTeN ~K1ae3 3dmung
N - . -1 ) & AN . _
v - wao IV ‘us83g spean
ddeny =i g1 Keaybry 3O L1 $YOTT TRIBUTR =, ~1-PTH
piPuYam °g. ‘g3nos ‘Y321d WITS paiteqg “TeoTITIAIV Ol <, »3eT.
_ v (STTIR _ . o . )
. “1TerOoUTS-L3maq) ‘p2uopueqy puv
Kantw °a nofkne) I2ATY 18SP13 joys spueg Trees € _ - L96l 13auwsidag
g *pg 43loabudT pauopueqy o :

_ 3y - Y8ai1) Kaebunpy jeap ‘uawyel’ : .
ZITSEeTR . °S 70O 3ISON SIATTN G, »gmoua Ltuo ‘o71PN gasl TTady
o _ . .uam 397qeayoeTd) vm>oswm mw:mcoa R _

~afk1z °W - 19ATY waoxoz KkTuo “DATITN hZ | S,096L-PTH KPR,
S g : . - SBATRD Lo ,
aoJuoy °9 : uw>4m S EYN:-TE: wwaOocmae TrI2A3C '$,096! Umouywrp
uesnbrag *g - 7 - y921) ural ~ Lapy R _
301INOW °T *m-3Y. "py odmbT oomwe] uQ noavied ([ S.0061 umouNUQ
a%anos uwuﬁaauoq uvotydTaosoq _uaum
{61-nagl €337 XPn3T 30T @7 §303pT5UT PUTUS®C] mmmﬂﬁmw F3335d5% ¢-0 avqel



@study area (G.D. Gosllng pers. comm.). from 1950 to 1577
‘nonly six reports of 1llegal harvest were recelved, and Lo
{

'charges uere laid (GeDe Gosllng pers. comm ). ThlS posntlon

s contrary to results obtaxned 1n other portlons of
mountaln carlbou range (e.g. Evans 1960 Fllnn 1956” Freddy
1974 Johnson et al.” 1977). Illegar hunting -also had serlous
conseguences for otner carlbou populatlons (Chapter I)

. Ihough lt 1sﬁnot suggested poachlng vas a major factor, it
may have important lmpllcatlons for decllnlng herds.

, Conseguently, successful prosecutlon of v1clators and publlc

'"educatlon programs should be given hlgh prlorlty (Freddy

" 1974; Johnson et'al._1977).

e

- D Conclusions '/_ o .
Hountaln carlnou are well suited to thelr natural |
envzronment but have recently experlenced a steady and
Acon51deraole populatlon decllne ln ‘the study area. '
Tuenty-flve years agovR.X. Edwards, mentor: of prov1nc1al

carlbou blOlOngtS, expressed alarm over the decrease of

mountain caribou throughout mostﬁbf Brltlsh Columhla

(Edwards 195“). Since_then numerous blologlsts agd R 5

-prov1nc1al res1dents have voiced concernfabout the Frospects

‘for malntalnlng prOV1nc1a1 caribou herde(e g. D. Ferfy
pers. .CODMa ; Freddy 19745 Hamer 197u Johnson 1976- 8.J.-
/MJrather pers. comme.; thcey 1976; R. Welnard pers. comm.).

Caribou are a sensitive, social spec;es. In recent years

Ve
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human lnfluence on carlbou ecology “has 1ncreased
L'treme&d%dsly. Houever, the lmpact of development, settlemenn
ana assocrated act1v1t1es ha= not been ccunteracted by
adjustmentc in 1ndustr1a1 and wildlife management. As a
,»resurt, ‘the carlbou in Central Brltlsh Columbla are in- tne
“throes of a major populatlon decllne. Unmltlgated
development and cbntlnued hunting jeopardlze thelr VEry
"

'ex1stence."

2, ) . C ok

Carinoufpopdlationsvdeciined becamse\of the cumulative
‘ effect of recreatlonal and 1ndustr1a1 act1v1t1es.?A
'comprenen51ve program ;s regulred to resolve the confllcr
Abetween carlbou management and current 1ndustr1al practlces.
,Recent removal of carlbou from the blg game .season in
CentralgBritish- Columbla was a necessary meacure dlrected
touard preservgtlop of local populatlons, but its tlmlng
'demonstrates the slow res}onse oﬁ managers to serlous
-management pronlems. The prob;em 1s too serlous for
'fshort -term measures to be - effectlve. An exhaustlve review of
1ndustr1al programs ls regnlred and must be, followed by
‘development’of strlct guldellnes for act1v1ty in car.no~
range (Appendlx I)$,fnelcar1bou season, for both sexes,
snoula be closed'for.an extended period and must . not pe
reopened unt;ﬁra sizeable and srgnlflcant populatlon

e

1ngrease has Deen reallzed Pallure tc implement those

L
‘measures necessary to prevent addltlonal reductlons in

carlbou ‘numbers and dlstrlbutlons ultlmately could result ln

dlsappearance of populations. 1n the study area. .

i
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APPENDI X A
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o | s o
o FLORA OF THE RAVEN- LAKE AREA " .E
A o . %
- S

1. Vasculan;planté‘(l-l30)< :ﬁ

2. Terrestrial lichens (131-166)
3. Arboreal lichens (167-195)

b, 'Mbsses (196-2]6)

Specimens collected by”Chris and_Miphae1 Bloomfield

May.l - August 31, 1976 and 1977 = | -
; L3 S - - .
Taxonomic identifications; ¢
v In{tial,identifﬁéation ~ Confirmation <
Vascular plants C. Bloomfield " J. Packer, Dept. of Botany,
) ‘ A " University of Alberta
Terrestrial lichens M. Bjoomfield ; - J. Thomson, Dept. of Botany,
S ' "~ University of Wisconsin,
: . Madison 4 B
M. See . : M. Ostafichuk, Dept. of 7
' v o ' 'Botahy,‘Universi;y of Alberta
Arboreal lichens . - M. Bloomfield " 1. M. Brodo, National Museum
' o of; Canada, Ottawa :
M. See. . M.  Bloomfield, Dept. of .
: Animal Science, University
of Alberta '

M. See, Umiversity of Manitoba,
‘ ) : _ Field Research Station
Bryophytes S - M. Bloomfield - C. Bjoom?ieid, Dept. of - \
: r ' Botany, University of Alberta
N

All specimens are housed in the hgrbariuﬁ; Departmenﬁ of Botany, University
of Alberta. Appropriate lichen specimens contributed to the National Museum
of Canada and the University of Wisconsin herbarium.

* For sourcesvof scientific ﬁomencfature, refer to Hitchcock and Cronquist
(1973), Hulten (1968), and Moss (1959) in literature cited section.



- Species Name %Q%

PV
X =

2

3.
b,
5.
6.
7.
8

9.

10.
1.
12,
13.
14,
15.

16.

17.
18:

19,

20.
21.
22.
23,
24,

Introduced s%%é%}%@

" Abies Zaszocaﬁb&
Acer macrophyll,

Achillea Zanuloéauzkn

Aconitun delphinifolium.

’Actaea rubra

Alnus crispa -

Anemone oceidentalis
Anemone parviflora '
Antennaria rosea
Antennaria. umbrinella
Aduilegia formosa
Arnica latifolia |
Artemistia arctica
Aruncus S@Zvesfér
Athyrium jilix-femina
Betula'pabyriféra
‘Caltha leptosepala
Campanula lastiocarpa
Cardamine umbellata
Carex nigricans

* Carex pachystﬁchya
Caééiope mertensiana
Castilleja rhexifolia

Cerastium beeringianum

., var. grandiflorum

25.

26.
27.

28,

29.

Chrysanthemun leucanthemum

Cinna latifolia
;Z&;tonia'lanceolata
Clintonia uniflora

Cornus canadensis var.

- intermedia

Vasculér Plant Species List

Family Name

Pinaceae

Aceraceae

.Compositae

Ranunculaceae

Ranunculaceae -

Betulaceae

Ranunculaceae -

Ranunculaceae
Compgsitae .
Compositae
Ranunculaceae
Compos i tae
Compositae
Rosaéeae_
Polypodiaceae
Betulaceae

Ranunculaceae

Campanulaceae

Cruciferae

Cyperaceée

-Cypéraceae

Ericaceae

'Scrophulariacéae

Caryophyllaceae

Composi tae

Graminae

. Portulaceae

Liliaceae

Cornaceae

-

ox-eye daisy

Common Name

‘subalpine fir (balsam)

broadleaf maple
yarrow '

monk's hood

‘red and white baneberry

mountain alder

chalice~flower

-rock anemone - -

pussy toes.
evef\astihg
red columbine
arnica
sagebrush

goat's beard

‘alpine lady fern
.paper birch

- mountain marigold

alpine harebell
bittercress

black carex

tufted carex

pink mountain heather

mountain red paint brush

chickweed

.

dropping wood reed
spring beauty

queen's cup

bunch berry



Species Name

30. -

31.
32.
33.
34,
35,
36.
37.
38,
39.
40.
41,
42,
43,
L,
45"
46..

61.

62. .

63.

Corydalis sempervirens
Dryas hookeriana

Epilobiwn alpinum

Epilobium angustifolium

Epilobium lactiflorwn
Epilobium latifoliuwm
QEquisetum pratense -
Equisetwn sylvaticun
Equisetum variegatum
'Erigeron acris
Emlgeré’;@ humilis

Erigeron peregrinus

Eriophorum viridicarinatun

Festuca ovina

Galium tfiflorum
Gentiana gZauca'v
Gyrmocarpium dryopteris
Habenaria dilatata K

Habenaria hyperborea

" Habenaria saccata

Heracleum lanatum
Heuchera glabra
Heuche£d5richapdsonii
Hieraéium gracile.

vLeptarrhena pyrolifolia

- Linnaea borealis

Lonicera involuerata

' Lupinus nootkatensis

Luzula wahlenbergii
Lycopodiam annotinum
Menzieéia ferruginea
Moﬁeges uniflofa)
bplopanax horridum

Osmorhiza depauperata

. Family Name

Fumariaceae

Rosaceae |,
Onagraceae
Onagraceae
Onagraceae
Onagraceae
Equisetaceae
Equisetaceae

Equisetaceae

- Compositae

Compositée
Compositae
Cyperaceae
Graminae
Rubiaceae

Gentianaceae
Polypodiaceae

Orchidaceae

IOrchidaceae

Orchidaceae
Umbelliferae

Y
Saxifragaceae

Saxifragaceae

Compositae
Saxffragaceae

Caprifoliaceae

' CaprifoTiaCeée

Leguminosaée
Juncaceae
Lycopodiaceae
Ericaceae
Pyrolaceae-
Araliaceae

Umbelliferae

256
Common Name

pink corydalis

- white dryad
“alpine villow-herb

. fireweec

milky wi low-herb
sweet w ow-herb
black rc i ad horse-tail
woodland horse~tail
c\ustered.horse-tail
flea bane

wild daisy

wild daisy

cotton grass.

sheep fescue _
sweet scented bedstraw

rocky gentian
oak fern

"tall white orchid

northern green orchid.

slender bog orchid
cow parsnip

alum-root

alum-root

hawkweed .
leather-leaved saxifrage
twin flower '
bracﬁted honey-suckle
mountain lupine

wood rush

stiff club-hoss

false azalea

_single-flowered wintergreen

devil's club

sweet cicely,



Species<Namé

6h.
65.
66.
67.
68.
69.
70.
71.
72.
73.

74.
75.
76.
77.

- 78..

79.
80.
81.
82.
83.
8l
85.
86.

87.

88.

89.

90.
91.
92.
r??'
9k,
95.

96.

Osmorhiza purpurea
Oxyria digyna
Parnassia fimbriata
pPedicularis bracteosa
Phleum alpinwn
Phyllodoce empetriformis
Picea enge lmannii '

Picea glauca

Pinus contorta var.

latifolia

Poa aléind

Poa arctica

Polygonum viviparwn
Populué tremuloides
Populus tfichocarpa
Poteﬁtilla dibersifolia
Potentilla ledebouriana.

Prunus pensylvantica

"Pyrola asarifolia \

Pyrola secunda var. obtusata .

Ranunculus oceidentalis
Rhododendron aZbifiorum
Ribes lacustre

Rosa agﬂcularis
mwuspmwﬁﬁmms

Rubus pedatus

Rubus étrigosus

Rumex acetosa

Salix gZduca ‘

Salix nivalis

Sambucus melanocarpa
Sanguisorba gitchensis

Sd&ifraga ferruginea

,Fémilz Name

Umbelliferae
Polygonaceae
Saxifragaceae
Scrophulariaceae
Composi . ae
Graminae
Ericaceae
Pinaceae

Pinaceae

Pinaceae

‘Graminae

Graminae
Polygonaceae
Salicaceae
Salicaceae
Rosaceae
Rosaceae

Bosaceae

‘Pyroléceae

Pyrolaceae
Ranunculaceae

Eri‘caceae

Saxifragaceae

Rosaceae
Rosaceae
Rosaceae
Rosaceae
Polygonaceae
Sa]icacéae
Sélicaceae
Caprifoliaceae

Rosaceae

.Saxifragaceae

257
Common Name
sweet cicely
mountain sorrel
grass of parnassus
Jousewort

vine-leaved colts foot

alpine timothy

red heathér

engelmann spruce

white spruce

]odgepole pine
alpine bluegrass
arctic bluegrass
bisﬁort ‘

trembling aspen

.black cot tonwood

c}nquefoil

‘tufted cinguefoil

pin cherry

common pink'wintergreén
onesided wintergreen

buttercup

white flowered rhododendron

bristly black currant
prickly rose -

thimble berry

_ dewberry

wild red raSpberryA

sorrel

mooth salix
Erostrate salix

%1ack alder

»ahpjne saxifrage
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Species Name

97.
98.
99.
100.
4101,
102,
103.

104,

105.
106.
107.
-108,

109. -
110.

1.
2.
113,
11k,

5. ~

116.
17.

T s,

119,

120,

121,

122.
123.
124,
125.-
126.

127.
128.
129.

130,

Saxifraga lyallit _
Saxifraga oceidentalis
Saxifraga tricuspidata
Sedum stenopetalum
Senecto triangularis
Shepherdia canadenstis
Sibbaldia procumbens
Silene acaulis '
Smilacina . racemosa
Smilacina stellata .
Solidago multiradiata

Sorbus sitchensis

- Stellaria longipes

Streptopus - amplexifolius
Streptopus roseus
I%?Zictrum oqgidéntalé
Tiarella unifoliata
Thuja plicata

Tpifoliun cyanthiferum
Tpifqlium_hybridum*'
Trifbliuh pratense*
Trifoliwun repens*
Trisetum spicatdm

Trollius albiflorus

‘Teuga heterophylla »

Vaceinium membranaceun
Vaceinium ovalifolium
Valeriana sitchensis
Veratrum.eschséholtzii

Veronica alpina var.
alaschensis '

Veronica amerigcana

Vieia americana
Viola glabella
Viold nephrophila

ﬁamily'Name
Saxifragaceae’
Saxifragaceae
Saxifragaceaé
Craséﬁlaceae‘
Compositae.
Elaeagna@eae

Rosaceae

'Caryophyllaceaé
- Linaceae '

Liliaceae

Cpmpositae

Rosaceae

" Caryophyllaceae

‘Liliaceae -

Liliaceae:

- Ranunculaceae
"Saxifiragaceae :
\ :

Pinaceae
P

}

Legumﬂnosae

. |
 Leguminosae

.
Leguminosae
- L.\ -
LegumidpSaé

R
Graminae

Ranuncu\aceae

B |
Pinaceae

L
Ericaceae

‘Ericacea

_Valerianaceae'

Liliaceae! .
|

%

Scrophulariaceae
Scrophulariaceae
Léguminosae
Violaceae

Violaceae

common stonecrop

Common Name

1lyall's saxifrage
moqntain saxifrage
3-toothed saxifrage
ragwort

canadian buffalo-berry
sibbald o
moss campion _

false solomon's seal
star-fiowered solomon'é sea
golden fod

mountain ash

long -stalked chickenweed
twisted_staTk’

simple twisted stalk
westérn meadow rue

falée mifrewort

western red cedar

common clover

“alsike clover

red clover

~dutch clover

spike trisetum

‘globe-flower -

~western hemlock

tall bilberry
oval berry
mountain Valeriah

false hellebore - - /7

alpine speedwell
american brooklime
wild vetch

violet

bog violet



3

131..
132.
133.
134,

135,

136.

137,

138.
139.
140,
141,
142,
143,
1hh,
145,

U 1h6.

147,
148,
149,
150.
151,
152,
153.
154,
155,
156.
157.
158.

- 159,

160.

161,

162, .
163.

‘Cladonia gonecha (At

-

'2. Terrestrial Lichen Species List

Cetraria cuéulldta (Bell.) Ach.

. - \ ‘ P
.Cetraria ericetorum Opiz.-

Cetraria nivalis (L.) Ach.
Cetfariabpiﬁastri (Scop;)‘S. Gray. .
Cetraria subdlpina Imsh.

Cladonia bellidiflora (Ach.). Schaer.
Cladonia carneéia (F}.)'Fr. )
CZadonia'cenofea.(Ach.) Schaer.
Cladonia éhZorophaga (F1k.) Spreng.
Cladonia coceifera (L.) Zopf. -

Cladonia coniocﬁdea:(Flk.) Sandst.’

Cladonia cornuta (L.) Schaer.

Cladonia crispata (Ach.) Flot,

Cladonia ecmocyma g ASE

Cladonia gracilis w
Cladonia mitis Sa

Cladonia plqurota (FTk.) Schaer.

Cladonia pyxidata (L.) Fr.

CladOnia'rangiférina (L.) Wigg.
Cladonia subulata-(L.) Wigg.
Cladonta uncialis (L.) Wigg.
Lobqriq{iinita (Ach.) Rabenh.
Nephroma arcticum (L.) Torss.
Nephroma parile (Ach.) Ach.

Peltigera aphthosa (L.) Willd.

Peltigera canina (L.) Willd.
Peltigera membran&cea (Ach.) Nyl.
Peltigera ruféscens (Weis.) Humb.
SoZbrina_éroceq (L.) Ach.
Stereocaulon grande (Magn.) Magn.
Stereocaulon éaéchale (L.) Hoffm.

Stereocaulon éaxatile'Hagn.

~
s ‘O .

. ~



Pan

o

16HQ Umbilfcara-decusaatus (Vill.) Zahlbr.

J65', Umbilicara deudta (L.) Baumg. - -

j@%ﬂ* Unibi licara hyperborea (Ach.) Hoffm.

)
.
v .
] o :
- ,
) LT 3o
N
” ‘\
/ il *

b :
" . . . © o~ 0
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168, Bryoria capillaris (Ach.) Brodo and-D. Hawksw.

N 3% Arboreal Lichen Species List
3 e

167. Alectorma 8armentosa (Ach.) Ach.

261.

169. Bryoria- fremontiti (Tuck. ) Brodo and D. ~ Hawksw.
170. "Bryoria glabra (Mot.) Brodo and D. Hawksw.
171. Bryoria lanestris (Ach. ) Brodo and D. Hawksw.

- 172. Bryoria oregana (quk .) Brodo and D. Hawksw. o

173. Bryoria pikei: Brodo and D. Hawksw. - &gf
174, Bryéria pseudofuscescens Brodo and D. Hawksw. &H
' .TZBT\\BnyQE?a trichodes var. amertcana Brodo and D. Hawksw. ’
]7%. Bryoria vrangiana (Gyeln ) Brodo and D. Hawksw
»_'177,;'Cetrar1a eiliaris Ach.
178, Cetraria halei Culb.
-;qk]79*- Cetraria platyphylla Tuck. :
>:5}80.’ Cetraria.tilesii.Ach. . ' S, . ‘
‘:f$181'i.Hyp0gymnia austerodes (Nyl.) las. ‘
. 182, Hypogymﬁia bitteri (Lynge.) Ahti.
183. Hypogymhiq~enteromorpka (Ach.) Hyl.
184. Hypogymnia‘znactzva\(Krog.) Ohlsson.‘ ,
185, Hypogymmia imghaugii Krog. I ' . i,g ,
186. Hépogymniaiphysodes (L.) Ach, . - ¥ o /

187, Hypogymnza tubulosa (Schaer.5 Hav. o
.188:"Letharza vulpzna (L ) Hue. = ~ < L
i89. Lobar%a Ztnzta (Ach Y Rabenh Lo o L
190, Lobaria puZmonarma (L.) Hoffm ' o -

"191 TParmelté 3ulcata Tayl C o o , _“ . g
]92 Parmeltopais ambigua (Wu}f ) Nyl o o ‘ ; B
“193 . Parmel%opsms hyperopta (Ach ) Vain.. . =~ ° o C o

. 194, :PZatksmatza glauca: (L ) Culb. and Culb
195, ,Ramalzna thrausta (Ach ) Nyl

r



O

L, Bryophyte Species List

-~

Species -Name -

196.
197.
198.
199.
200.

201.-
202.

203.
204,

205.

206.
207.

208.

209.
210.

211,
2127

213.

214,
215.

216.

Aulacommium palustre (Hedw.) Schwaegr.

Dicranum fuscescens Turn.

Dicranum scoparium Hedw.

pioranum strictum Mohr.

Diétichium capillaceum (Hedw.) B.S.G.
Drepanocladus uncinatus (Hedw.) Warnst.
Hylocomium 8pZ€Zden3‘(ﬁedw.)uB.S.G.
Ihnum spznulosum B.S.G.

Neckera menziesii Hook . :b >
PZangtheczum elegans (Bfiq.)'SJll._
Pleurozium schrebéri (Br}d.) Mitt,
Pohlia nutans . (Hedw.) Lindb.

Polytrichum commune Hedw.

Polytpichun juniperinum Hedw.
Ptillium crzsta-castrensts (Hedw. ) De Not;

'Rhacomﬂtrtum aczculare (Hedw ) Brid.

Rhacomttrtum canescens (Hedw.) Brid.

: Rhacomttrzum Lanuginosum. (Hedw. ) g% id.

Rhytzdzopsms robusta (Hook ) Broth

Sphagnum Bquarrosum'trome.
5 »
szmza austriaca Hedw. - S,

\\;.
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APPENDIX B ‘ - N
Fauna of the Raven Lake Area
@ - . ldentified During This Study, ,

#  1975-1978

L




‘Scientific Néme :

Ac;ipiter cooperit

- Alces alces

Aquila chrysaetos

Buteo jamaicensis

'Buteo suainsont
Canachites canadensis
Canis latrans

Canis lupus

castor canadensié
Erethizon dorsatum

Felis .concolor

Gulo gulo

Haliaeetus leucocephalus
Icterus bﬁllockii '
_;Lagopus leucurus

Lynx lynz
Lynz rufus
Marméta~caligqtd
Martes americana
Martes pennanti'
Mmcrosorex hoym
Microtus pennsylvanzcus
‘Mustela Ffrenata
'0&0cbiléus hemiénus'
#?docomleus vzrgznz&nus
Parus,atrzcapzllus

Qv

,Peromyseus manzculatus

"Ranngér taran&us cartbOu

" Sorex” ctnereus
Sorex palustrzs (
' Spermophtlus columbianus
"Stmx varia ', .

Strtx nebuZosa

. N‘

Common Name

cooper's hawk
moose

golden eagle
red-tailed hawk
swainson's hawk
spruce grouse

coyote

" timber wolf

american beaver ' .
porcupine

cougar

-wolverine

bald eagle

bﬁliock's oriole.

T,Wﬁite-tailed ptarmigan

canadlan lynx

'bobcat

hoary marmot

pine ‘marten

~ fisher

pygmy shrew . e
meadow vole

long talled weasel | o
mule deer .

whlte-talled deer

" black- capped chlckadee

d®er ‘mouse * Cj - : v
mountain caribou
masked shkew"'

re

‘american water ‘shrew

colymbian ground squurrel
bé'ﬁ:dx owl : S

great gray:owl



265
Scientific Name A - Common’ Name
. : . Y
Surnia ulula : hawk owl
Totanus flavipes ‘ : lesser yellow' legs
Turdus migratorius - ' , ~ robin
. Ursus americana : ' : black bear
Ursus arctos horribilis . grizzly bear ,
. ! f .
2 *®e- "' b
}_&\_j -
> E i
‘ &
O
3 5. N
™ . , - s
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APPENDI X C

N 3

HISTORY OF REGIONAL FIRES EXCEEDING

L - " (1940.to 1977)

20 HECTARES
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APPENDIX “ D °

.;:{‘

Chronological Listing 0f A1l Known

(]

Caribou Sightings Recorded During.The . \

Raven Lake Mountain Caribou Stddy

1975 to 1977

#-Not”repreéentéﬂ“oh Figure 5-4

B
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Date Location Elevation  Remarks 17¢
(metres) .
(approx.) . o,
10/0V/75 Highway,16, 15 miles west 890 m Cedar-hemlock-spruce forest used
of McBride ' by 3 caribou
26/01/75 West Twin Creek & Hwy. 16 830. m Cedar-hemlock-spruce forest-
‘ ‘ ' 15 caribou
08/02/75 Raven Lake 1660 m fand of 16 caribou in cedaf-
hemlock spruce forest
13/02/75 P.C.B. Creek 762 m Band of 7 caribou in cedar-hemlock
- ) : spruce forest
18/02/75 Raven Lake 1660 m 14 slushing on frozen alpine lake
20/02/75 Hungary Creek at 760'm 2 bulls crossing highway south
! ® through balsam-spruce forest
'22/02/75 - Raven Lake 1660 m "Band of 22(19 cows) in Kru@holz»
- ’ area -
. 06/03/75 Hungary Creek at 760 m one mature bull crossing highway
Highway 16 . ¢ ' : ’ C
08/03/75 Raven Lake 1660 m- 13 caribou(12 cows) on frozen
: : Alpine Lake
27/03/75 Raven Lake 1660 m 5 caribou in timberline forest and
' on frozen alpine lake
" 11/04/75 Grizzly Den - 1460 -~ 19 caribou in balsam-spruce forest
' ‘ 1520 m '
28/05/75. " Slim Creek 762 m | caribou at mineral lick, adjacent
"‘.y- - L to balsam-spruce forest
02/06/75 Mt . AVeril * _1300 m Tracks of 3-§ caribou in balsam-
v ’ : spruce forest ‘
06/06/75 ~Slim Creek ~‘.76Q m - 5 carlbou feeding on mud and water
' : L, - : at mnqagal ||ck '
07/75 _Naver Creek * 851 m . Small ban# in subélpine meadow
18/98/75 Dome Creek - headwaters 1450 - ' Small band near tlmberllne in balsam—
‘ ‘ 1500 m ‘spruce forest
3%]09/75 Grizzly Den 1490 m 2 caribou restlng in balsam spruce -
' : S forest

S
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Driscoll Creek at Hwy 16

Date - Location Elevation Remarks
| ‘ (metres)
\ (approx.)
01/10/751 McGregor Logging Zone. - 732 m 5 caribou along road and heading
- Huble -road : ‘toward lick : -
: o . A
01/10/75 Forget me not Creek 1430 m Single caribou feeding at ;imber]jne-
.01/10/75 S1im-Tumuch road - Mile 25 975 m 5 carjbou moVing north toward mineral
; lick :
15/11/75 MCGE? or Logging Zone - 732 m 6 caribou,cows -and young bulls
L " Church road (C.P.#3) : travelling along logging road )
e . :
19/11/75 lim-EﬁmUch road - Mile 19.3 884 m " Caribou carcass found in clear cut . B
24/11/75 Raven Lake 1590 - - Tracks of 3-5 caribou at edge of fi
, “ 1620 m -balsam-spruce forest . 4
12/12/75 LaSalle Lakes 805 m 8 caribou feeding on arboreal lichens ﬁ%
o : ’ . in cedar-hemlock-spruce forest a2
‘18/01/76  Raven Lake v . 1670 m Tracks of a small group at timberline. i
¢ ‘ N S “in balsam-spruce forest ’ I
. 30/01/76 - Sugar bowl Mountain - 1520 - 6-8 caribou travelling in alpine o
Raven Lake 1710 m o ' ",-é
. . : ' : A . b
02/02/76 Grizzly Den - Raven Lake - 1710 m 3-5 caribou in alpine area &
05/02/76. Grizzly Den 1690 m Tracks of 3-5 caribou in timberline *ﬁ
‘ : a ;" balsam-spruce forest '%
06/02/76 ' McGregor River-Torpy River 1520 - 2 caribou feeding in alpine ‘
S e 1710 m |
23/02/76 Raven- Lake ’ 1615 m 2_cows_at'timberline
]2/03/76 Driscoll Creek - j590 m 3 cows in“balsam-sbruce'forest
19/03/76 Hdngary Creek just south ,
of Highway 16 ' 755 m 4 cows in cedar-hemlock-spruce forest
24/03/76‘ Highwayrl6,6.mil¢s east’ of
Purden Lake ' 790 m 1 bull,5 cows in balsam-spruce forest
03/0L4/76 . 835 m tracks of 2-3 caribou




YA TREY

‘ g,
Date Location ' ' Elevation Remarks . '
(metres)
(approx.) .
12/04/76  Narrow Lake 1680 m Tracks of 4 caribou in balsam
spruce forest '

- 29/04/76 Slim-Tuchh road S ife 22 R84 m 6 caribou in balsam-spruce forest
0L/05/76 Raven Lake @ 1660 m 2 cows in balsam-spruce forest
07/05/76 Wendle Creek 1640 m  Tracks of 3-5 caribou in timberline

: : : ‘ balsam-spruce forest
‘15/05/76 West Twin Creek 810 m 1 bull,3 cows,! juvenile in cedar

Eo h forest . . ' '
23/05/76 - Ptarhﬁgan Creek 1370 m 6 bulls,k cows feeding\in ba® -
‘ : ’ 3 spruce parkland ’
26/05/76 Severeid Creek 1275 m Tracks of 2-3 caribou ) o
. . & ’ o _ Lo , ¥

' 13766/7€".Pap005e Lake - 1120 m 1 bull,b cows around lake

23/06/76 _ Ptarmigan Creek .- west fork 71229/m' ‘mature bull and cow foragingLin
. - e , subalpine meadow o
05/07/76- Hungary Creek rfoad - mile 8 1070 m 1 cow,l juveni]e,Pbuil(very dark)

. ‘ in cedar-hemlock-spruce forest
13/07/76 Raven Lake—— - 1480 'm Pel]ets,tratks of 3-5 caribou in
o balsam parkland ' 1
14/07/76  'Slim-Tumuch road - mile 23 » 1490 m ’Pellets,traéks of 6-8v¢éribou in
' ' ‘ - meadow ’
19/07/76 'Slim-Tumuch road - mi]e“19*v 1520 m - Pellets, tracks of 6-10 carfbou;
: ~much local activity in timber
19/07/76  McGregor Logging Zone - - 1520 = .
o Pass Lake road - (C.P.#6) - 1550 m 12 caribou feeding in alpine
20/07/76 MqGrggor'Ldggng Zone - L -
" . . .. Sande road - mile 9 ~ 823 m. 2 cows, 2 calyes
: aqor L ing Zone --
21/07/76 . McGregor Logging 823 m 8 cows on road

Sande road - mile 9

i
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‘Everett Creek) " - R
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[ «
Date Location Elevation Remarks
(metres)
(approx.) .
26/07/76  Slim-Tumuch road - “ 1410 m 2 juveniles on trail in subalpine’
mile 19 trail “ meadow ’
27/07/76  McGregor Logging Zone -, 823 m 1 bull, 3 cows, | jﬁvenile o
, ’ - Sande road - mile 9 -
29/07/76 - Pass Lake ‘“ Sy 1370.m" 2 caribou
29/6;;76 Longworth Lookout 1525 m . i bull, 1 calf
. ' N
06/08/76 McGregor Logging Zone .- 1070 m .2 cows,-2 juveniles
: Sande road j'mile 10 : -
06/08/76 Réven Lake 1680 m Tracks of,h-6JEar1boJ N
10/08/76 Raven Lake Trail 1660 m  Pellets, h-6 caribou in balsam-
B ‘ o spruce forest
$ . ) . ] oxen “
- Raven Lake 1752 m - Pellets, tracks' of small band in.
‘ ‘ alpine
l>t, McGregor Logging Zone - .SLO m. oné cow;or yodng bufj
?ﬂ"Cargill‘road - mile 20 '
" Raven Lake 1660 ﬁ Tracks of 3-5 caribou near timbekiine
S : ) ‘ S - ‘meadow ‘ -
R J6 fiRéven Lake. ’ 1536”m 3-coWs; 1 juvenile balsah;sprqce fprest g
~ g?“bi?¢9/76 McGregor Logging Zone - 845 m one cow - . o
e ., Sande road'~mile 6 ‘ '
‘10/09/76 Raven Lake'~ 1560 m 2 cows'at timberiine
16/09/76 Goat River 1770 m 11 caribou.in alpine
. 18/09/76I1 Fleet C;eek - (Mckale River) 1510 m . 2 ggrfboh iq Krumholz zone '
18499/76 Réveh Lake area 17hO'm."_ 2 tqwé'in alpine * - ’
29/09/76 ‘MéGregor river - Gleason Crk.1680 m " <TradR$ of 2-3 cari?ou o
15/10/76 Shbﬁghoe Creek "1170 mo blcows{fn balsam-spruce forest
Tumuch Lake (Dome Creek - -~ 1560 m " Poached bull Tocated



18/01777

- 08/02/77

: 09702/77)

“707/61Z712

14/01/77

18/01/77

20701777 -

29/01/77

12/02/77

f;Wes§'Qﬁ{Ptarmigaz/{reek; :Jf
SEE Y T

~ West Twin Cregk B

a

Crescent Spurr area

Fleet Creek at Fraser Rlver

“Goat riv west of confluence 1570
) wnth Mil Rlver '

- Coe”

Buckthorn road - 10 mlles
Q'nort:h of George Mtn *. i

Clyde Creek - .
Red Mountain-Penny -

A

Fortidens~Penny

Fontoniko Creekaerriek Crk.

<

887 m

980 m

IlSO.m

790m T

jTracks of 3-7 carlbou in a cedar-
) spruce. FQrest ‘

- 'Tracks of 6- 10 carubou

s N
. 27k
Date Location ° Elevation ~ Remarks R
R (metres) T B
s . (approx.) ’
. : . . l . o h Co ]
21/10/76 West Twin Creek - 875 m. Band of 12 caribou
27/10/76 ‘Hedrick Lake 1220 m 4 bull, 7 cows
-+03/11/76 \priZZ!y Den i 11520"-' - Tracks of 2+ 23 |n subalplne
- T "1550 m meadow
06/11/76 ° Purden Lake & Hwy 16 - ' 850 m 2 cpﬁs in cedar-hemlock-spruce forest -
18/11/76 Hungary Creek Trail. 1520 - ‘Tracks of 3 caribou in balsam—spruce‘
- (Raven Lake) B 1550 m  _forest ' ' :
';]2/12/76 " Vest Tin Creek ST '891“m' 1 bull, 4 cows in cedar-ﬁemlock-lj .
L : ST | spruce forest & li¢king salt on hwy."
. L ) . 4‘ ,:-‘ , . N . » . . - K . .
" 14/12/76 ' Legrand éreek R /1010 m 7 -caribou
'7}¥421/12/76 nghway 16 - 20 mlles west ',x8603mﬂ;’fl immature buli 8 cows in cedar-
: ‘of McBride R “ji}'hemlock spruce forest )

..‘.‘,

7 carlbou feeding in cedarfhemlock- s

spruce forest at vahway 16 crossnng
-~ . .

4.-“>-4‘ .

Tracks,of 3ih,caribquﬁ

m  _.Tracks of 4-5 caribou- in psigémfgpnd¢é_
" forest ST
1168 - 3 cows ‘ )
1200¢n - \ . S
1200 m - Numerous tracks,approx. 8-]Z{barbeQ"- 
‘, "'5!'0\— _ : S
1560 m ull cows, l Juvenule in alplne bas:n
1520 m ,'8 cows in’ balsam spruce forest near
IR ”tnmberllne SR '
€. : .
1065 m Tracks of 2-3 carn@ou .
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Date Location - Elevation Re arké, |
, - (metres)
» (approx )
'25/02/77 Clyde Creek - 1570 m. \\l bull 3 cows
o . . ,
08/63/77 = McGregor Logging - Zone = .. 884 m 2.3
: +. Sande road - mile 10 ’ _ T
'“309/03/7j" Hungary Creek at Hwy.16. 834 m - Tracks of h-5.caribou in balsam-
o . : B ‘ e spruce forest :
| 09/03/77- -McGrqgor Logglng'- Zone A881_m» 3 cows, | juvenilé in muskeg .
\ . Pass Lake road - mile 17 \\gg\' e ' ' o
[10/03/77 Dome Ereek headwaters B ‘L7$Q;m 1 bull, 3 cows in alpine‘
25/03/771 Herrick Cnéek-MUeller”Crgek 1380. m f*\;S‘caribou
":26/03[77 'Sugarbowl Mountaln-'. 1630 m y Band of 4 caribou
_ 03/05/77v West Torpy aner-~ Torpy 1#70 - Tracks of 3-5 car|b0u in Krumholz-"
' - River- : - 1500 m alpine area .- :
03/05/77 Severeid Creek - 1450 - -~ Tracks of 4-7 caribou in Krumholz-
' : . o ls00m. alpine area L
o . e C . T e ' i -’/"""'///J( '
oy B BT : ‘ N A
;03/05/77u»,Hedrick'creek°:V 1670 m 2 carubde along creek
"03/05/77\ Pass Lake . : TSBO,h : n 5 carlbod near tlmberl)ne -
n 04/05/77 Hungary Creek _3&}47_m ];Juvenllefcarlbou ’
-n;#f05/05/77 West TW{n‘breek' o ;823‘m_ - cow'in céda?¥hemlock-SpEuce”foEest '
5if;69/05/77 Raven Lake 1525 m 9 cows, Z bu]ls feeding on. arboreal
I SR S f , o llchens -
”*&§311/05/77 \ Herrlck Creek—MueIler Crk. 1360‘m Small bandfin naléam;sprUcéfparkl;nd'
1305777 \Slum Creek 1680 m 4 Band of k caribou
7i!3/05/77_ ,Fontonlko Creek Herrick C1h50 W Tracks of 2- =3 in bélsam spruce forest

;“Slnm Tumuch road - mlle 23j Band of b car|bouv

wiosir S

m
- ,25/05/77" McGregor*Logglng area - 1020 m. Antlersgvu5|ble, 1 caribod‘unse*gd»n.
e R f~SeVeresd road(C P. #25) ' S o ' ST



£3

:_zwoyjf

‘._65/067777

07/06/77

_07706/77'
08706/77
'13/06/77;,
15/06/77 .
' 19/06/77

‘21/06/77

-

\27/06/77
;;,05/07/77

H‘;>‘L:lQ/Q7/77

15/07/775

S AB/07/TT
2/08/77

';25/08[§7

fM Ayér

Sande road -‘mile g, o

Papoose Lake - _f'_.f
- : f -‘L
Dome Creek
McGregor Logglng Zone ,
Pass Lake road = mule 25 w
ki

Haggen Creek

McGregor Logglng Zone -
Pass Lakg road - m|le 22 25

Pass Lake_
M" Severéid‘
west Torpy._

McGregor Logglng Zon f
Torpy river road(C P/. #9N
|

R |

McGregor Logglng~20ne -

Logan road = mile 31" * 1v'_*';hi“‘ i

v Everett Creek

iVer-Torpy Rivers
5

1110"&1.

T006 m:
88h m

1150° m

88k m

ﬂ88h'm’

1570 m S

8367m:;

T793m

Haggen Creek : ..s - Lo {sso'm"
Nevuh Creek "lihO m'i
Lamco road . 1180 m ,"
Pass Lake rldge ‘ ')_lbho m

: i}&@?m“ﬁ

1 Juvenlle carlbou

, 276
Date Location Elevation “'Reharks;i"
, (metres) V
- > “{approx.)
‘25/05/77o=}51im-Tumuch road - mile 8.5 1135 m .. Snngle anter1ess cow along edge of
S - S S clearcut .
-26/05/77 McGregor Logglng Zone 671 @ 6‘cows, Bl immature{odll; manyﬂtracks

lh area

PeI]ets of Qand of 6 8 carlbou around \;
1ake . o

2 cows on creek bed

“2 cows,_2 Juvenx\es

L bu]fs in balsamfserce forestff L
Ifbull' 2 cows ST
i'cows n balsam spruce forest

Evndence bf caIV|ng, no anumals seen

Tracks of’ 3 -4 ca?|bou

'A ]
3 cow carlbou in subalplne meadow
& ,

l carubou |n subalplne meadow
3 carlbou on road 2 others along

nghuay 16

' h’cows; 2 juveniles :

Tracks, pelﬁgts of 6 8. carlbou

ﬁ’bulis(z mature 2 |mmature) 1 cow

_gsgbv'pilef@eadow
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RN

L

‘. . . ,
- - ' ’ ’ 0
U ) w ] Doy b :
.A ] . q 2 r‘; .
- o - ST - °
N ‘-'»'J ;': . . . 2"'77 ~
= ° :“ IR i %
2 ' "o ) S
. . ) ‘ Y _ E . . - : _' °
" Date ‘Locat ion Elevation  Remarks™ = . ..
. . - . i . - . Lo : . «
‘ - . (metres) 3 :
- (approx.) d .

03/09/77

10/09/77.
B

- 22/09/77
: . v- . ’;

“or10/77
;1'1g/fp/77
21/11/77:'

_ 17/12/77T*
1 23/12/71 -

fGri;zly[Denvii

'ﬂcGregdf Logging Zone &)
" Logging road * ' . ’

5Legradd‘Créek‘at HW? 16

*McGregor Logg|ng Zone -

Pass Lake road - mlle 8. S-

west Twin Creék

-+

-
WOodéll_Creek
, .

Clyde Creek at Hiy 16

Sugarbowi-Méqntéin v"5 ;

‘Hedrick Lake

. -Red Mountain-Penny

%

‘75,‘1A05}é 

) 530 m’

- -

H9i5;m

© 850 -

910 m-

1038 m

980 m
. 900 m
‘13904m

T e

1560 m

990 m

"2 cows Y s

stand N , St

Much acttvity in balsam spruce
forest,pellets of . 8- 12 carubou o

2 bulls, 7 cows, 2 Juvenlle

- - B oo ® AT

O . O

R K ‘ PR

12 caribou

@ .

o i

h caws” cnossed |nto a cedar spruce'

o i * .“
- <

2 carubou in balsam sprﬁce forest .

3 cows at. edge of-. tlmber B

Tracks of 4 -5 car|bou in balsam-
L, spruce forest

j-bull,~6 cows |h suba]pine;meadok"

-

Band of 10-15 cafibou in cedar-

. hemlock-spruce forest = ..
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. ‘Overall Cover-Abundances(Importancebvalues)

-

‘,L[.” Generally contrTbuted lnsugniflcant cover, WIdespread and sparse,_"v

”completely or. almost completely c0nf|ned to one . communnty.

s

. tCover‘contrlbutlon small wuthout pronounced afflnntw for ‘any communtty., '

3
4

-

',Freauent'occurrence'rarEIy-domlnant' present vn%several»Communltles..'

, ‘Frequent occurrence, rarely domlnant generally conflned to a snngle
‘ communlty.__, : _ . T o = v

'5; Abundant, cover sngnnflcant"occurred |n varaous communltnes but

predomvnant in one. G ot e

v‘. i6L3 Abundant, cover sngni??cant' locally domlnant cOmplete]y or,a]mOStﬂ\

COmpletely confnned to.one communtty.

NESS . o S

2 b

3
i

7PreferredfGrowth Zone/Zone'of Preferred.carfbou Use
l.z;Balsam-Spruce Forest.'

_ 2;']Cedar Hemlock Spruee Forestqf

v

- o] o . .
3;-;Suba1p1nefMeadow:,'uf S o '/'
’4;”:Krumholz'2one, LT S o Sl
sy Wpineg 0 e

vis;; Disturbance Areas’. - t..*

ot

February'iS.-lﬁorTf~i£”}

frh;_iJune 15 - August lh ;. ST

| 5. dAUQUSt ]5 - October lh 'f{Ad*d-‘ ;t‘: e

ﬂOctober 15--'December Ih
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.‘OYerafliForage“lhp;rtancé Values [P i} .
vl.‘v;:nlmal‘use mnnlmal avallablllty. ‘ = .
‘gg;rkarely or |nfrequently used though readnly avgnlable.ﬁ
| 31 ‘OccaS|onal, moderate use. ) 'h S
-f.ﬁ{ lFrequently selected moderately hlgh use.
| ‘S; Heay}1y utwlezed specyes; .;
. “6;.{?é?agglimpbr;éﬁ;e_uhqiearf ‘:  3” L | o '; " L
: " 1
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-, Forage ;lants.Used By’Mountain Caribon
Forage Speciés o : overall - Preferred "Séason of ‘_ Zone ofvg' ” OQer;lT
B Cover-Abundance Growth Zone ¢ preferred preferred ~  Forage
(tmportance . . Caribou Use Caribou Use Importance .
o v_a’l‘u,e): - - » . ' o ‘value
" Abies lasiocarpa SR o 3,6 - 1. 6
“Alnus crispa - B | L. .o, 2 3 S22 y
-Anemone species (Unknown) o 1 5 b _/3~‘ j é
Arnica latifolia R [ b 5 3 3
Caltha leptosepala 3. 4 + b 3 5
',Campanula.fasibcarpa 1 5 _ L 5 L
Carex specnes (2) | 3 L "5 3,4 57
.Cassuope mertensiana’ 6 L 2 b, 3
- Cinna latifolia ! 30 2 3 ) ' ,. . u’f
C[aytonfanlancedjata’ 3 b - L L = -5 i
. Clintogja wniflora 3 2 3 2 N
< * Cornus canadensis 5 2 et T 5
[Dryés ‘hookeriana - b 5 2 "5 3
pr|lob|um angustlfpllum _ ;2 ' 1 ‘ 5 é .
EplLoblum species (3)- .- 2 L 3 2 3
Equisetum spectes (3) V -3 1 : L,6 1 I
Erigeron humilis 1. L 2 5 . 1
Galium griflprum 3, 2 2 Sy
Gentiana. glauca L L 2 5 R
.1Habenar|a specnes (3) 3 3 4,5 ; b . 3
AﬁLHeracleum Yanatum _,‘5. 1 lﬂ,‘&»' 3 ‘ R T
Lonicera’ |nvolucrata -6 1 1 I P 2
Luplnus nootkatensus » -3 L . R o L O 2
" Luzula’ wah!enbergll _ T3 ! 3,46 L6 5
Jf_Menzuesna ferruginea . . ;gfffj&'f 2 "; 6 . 2. T3
Parnassia fimBriaxa_ S b ah‘T L CEY
Pedicularis bracteosa ‘_ b 3v  L 5 L 5
Phieum alplnum . | _ 2;. L. . -5 3 b
Phyllodoce empetrlformls y L 2 N / ﬁ?'
Pncea.engelmannnl ' 5. 1 3,6 :_1. ‘6
' | 2 b b b e

Poa alpina
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N . N
‘Forage Specieé ' Overall’ Preferred - Seésbh 6f v;Zone of ’ 'Qveréll.'
' - Cover-Abundance Growth Zone - Preferred  Preferred Forage
(Iimportance . : Caribou Use Caribou Use Importance. - -
" ~value) - - - \ /',' . ' f°. ,f»i - Value -
,Bbododénd;dn albiflorum 6 o 1 1 1 L3
:;Ribes'lacuétfe | 6 1 'f,é 1 P
ffRubus pafvifidrUS" 5 L‘Z 3 2 njh~>
: Rubu§_pedatus 3 ,v 1 6 -1 5
Saiix»species‘(Z) L . L 3 b 5
“§;§ejbdcus'me]anocarpa . k_g_‘ 4 T 2 6 2 3
SéXfFréga $pecies " | 3 rc 3,4,5 L b5 5;?
}Sehgcfb_friangulér?s’ 3 ; LI ! 4 - 4 '\h "
Sgilépina;species (2) 3 ° I,ZS ' 6 1,2 | 3‘f‘
Streptopus species (2) 3 1,2 6 6 4
ThaTictrum;occidentale 5 1 6 ¥ Ygoo
Tiaré]la urifoliata 5 1,2 1,3 1 ; 5} =
Thuja plicata 6 | 3 2,6 6
Tfiéetuﬁ'spicatum . 5';_;4~_v]  _ _ L 3 -
Trollius albiflorus . 3 3 3,4 Cons ok 4
Tsuga'heterophylla 6 2 6 2,6 6
Vaccinium species (2) 5 1 1 6 S
* Valeriana sitchensis 5 . ] A 5 -
Vératruﬁ-eschscholtsz 1‘5' 1:‘ 6 »} ) « 2._
“Vefdﬁicé’aipina- | ) L 4 5 .3
o  Vio1a Spécies;(i)‘.v . 2 . T v ];3 ' ‘  ,3;  2" ' ;f. FQS |
Compositae Misc. -~ . kL : S f/2 5 g’ ’ -3
»Gfahinae,Mfsc. i I v; * ' . - fS - 3 .5
qu'ygona'ceae:ﬁi'sc,i e S x 5 5 ,-'6‘
.f;:-363?P0dfacé;étﬁi$¢.”_;ffiﬂ;" * . % 6 o .gg,~A»4?f3 
T RanﬁncﬁlaEeae'ﬂisE.;'f ; ok . A ,‘i | 6 f' ;f\” Y 2
Rosaceae Misc.- L * . B 3 . 3
'Saxiffagaéeae Misc. . N ‘5_ Ty ,?f?:;
'Aleétoria sarﬁentosa . 3”;5»‘ R 1  ﬁ3:' i
. Bryoria capillaris | 6 6 1 5 E
’ Bryokié_fremontii A /‘2,f 3. 3 E
;

SPRTIPQURER 7+

SO A TR

X beiaiCormiay e e

AL ¥ oA 2 mia' ErT o2

Lepa i
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).b ' T ‘ i ’
- Forage Species! . Overall Preferred. / Season of ' - Zone of . Overall
s’ R Cover-Abundance -‘Growth' Zone ~.Preferred . =P€3ferred{’ Forage
. .o - (Mmportance " " Caribouyse Caribou Use Importance
: T value) . R N i Value
‘ . : v B R Y 1 S ' .
Bryoriaglabra. _ 3 ' 1 . 6,2 L
‘Bryoria lanestris ' L 1 RN T 5
| ’ia ore§ana L _ 6~ S  '2 . ;’#A
ria'sbgcies Misc. * L S 6 6. I
_ traria ciliaris | 1 R 1 ‘ "3 ¥ 1
' Cetrafiavhélei: | " . 2 \11'\ E 2 /_; 1
- Hypogymnia eﬁteromofpha‘ -3 1 L2 } } 4
Hypogymnta physodes‘ , ' 5 ° 1 ‘2,6 Va : 5
Lobarla pulmonarna ‘ 6. . 2~ . .6 :/// 2 5
A r~ - ' - S R : ‘ :
" Parmelia. sulcata 5. . . 2,6 //i 2,4 3
) P§rmelnop515 speCIes (2) ‘ 3 -1 ;'-//ég//' 5,6 3
Platlsmat|a glauca 6 T 2e -6 1 y3 5
aCetrar|a species (5) 2 - 1,4 6. ‘ 2 1
: (tenrestrlal) T S . e
Cladbhia coccifera .3 RN 6y 2,6 3
 Cladonié ecmocyma 3 - L 2 5,6 6
Cladonia mitis. . b 4,5 oob s 3
Gladonia rpnglfeflna b 4,5 - g L oy
nIC}adoﬁfé uncxalls : 3 b » L ' 4  ~'-3,
Cladonia specnes (l 2) Mlsc._ RN - % ) v b , ‘5,6 3
Pe}tigera aphthosa -5 : 1,2 6,1 -'_1;2_ 4
‘ - , [ * S .
Peltlgera canina '5" 1,27 . \ 6,3 20 L
Stereocau]on specnes (3) y - L5 - 5 . 5 4
Umblllcarla hyperborea L L 5 5 6
Drepanocladus uncnnatys 3 3,4 2 ST h 6
" Hy locomium splendens-' : 5. 1 ;6;]; : 2‘_ 3 ;
Ple&rozrum schreberl _AS” | 6 b 3
Polytr pecles (2) : f ﬁ3j}- RN T '%51“ 5.2‘ féE»
Ptallium crlsta castrens:s %.f 5H”' ok S 6 B 3
Rhacomltrlum specues (3) 3 1,2k ?;6,; oy 6
Mosges Misc. ' * S ‘JJ N 2

"% Unknown _ I o . B ‘ R B S
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Known Hustorlc Sughtlngs Of Mountann
R . o Carlbou |n Central Brntlsh Columbla,
Prnor ‘to September, 1975

RI R a (Refer to anure 5 2)

.

(Slghttngs-lnformatlon had to provnde

year and locatlon of an’ actua] observatlon

to be |ncluded) - a "' V - e

by .
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- -Date:. ~location . " . ;."Remarks Cot ‘,i:rg e Réported by
R gL R PN

. = o SRR R N

| Autumn ‘Fraser River Valley near " Approxnmately IOD carubou o §§§~ Lqpue to

L1918 .Penny, B C S - swam across Fraser Rlver'i H.-Frye ,1“2
W|nterfv'v7Car|bou,R1yer-near:  }ﬂ‘f_ ‘}arge'wlnternngjpands _ﬂ -‘” D. Fe;guson-';
1934 st Creek s v Ty T

iAutumn,, " ‘Raven lake . S " Sizeable herd - ~..0.J. Prather
935 T ‘ . . L | T
A ' o e, L NERTR N R S
“ MWinter ~  Fleet Creek .~ T 35 caribou . RS D. Ferguson

July’. ' a Hellroaring Creek - N 60 ;arisdﬁ-Wifh.ményrﬁalyes N, Feﬁ@u{gﬁv-'
1936 LT . ' A R T

~ Summer . Dome Creek i"   ‘ ' lsma]l bghd'dﬁsgriéd{;f:: :'ibe..Gé§prey
L $pf1ng -ﬁ‘Herrnck Creek -\~-1-.' v‘vffBQnd?ﬁfu}d:ﬁo'carihpu;” "'"2'J{‘Gasprey,
'_19h0 " -;fFonton:ko Creek _fﬂ'iu S 1.g”"i' R SR A

- Sprnng & ”vHerrlck Creek 2 ',,_,<’ﬂ “15-25 caribou with 5 calves/ ~J. Gasprey -
Qf,Summera- - Mueller Creek- S NI P P : L
S S D LA : I :
1940 fWéstsTorpy River &. Approxlnate1y 150 200 "J. Gasprey -
© % Torpy River oo car|bou located dn thlS . o

-~ Autumn Q;bwells Mtn. R L 18 cows 5 3 Juvenile bul]s ‘?J.:Gqépfef} .
B ]9)-{2 . o ,;,_:n LT . | R . - sere) )
'June il “Cecilia’Lake -0 *"About 100 carlbou~|n hfgh ©.J.D. Soper--*

, 1ql41; T T mountain. country Ju,st ms;de PR

B B RS v Alberta border N S o S
~ Summer . Walker Creek ST 35-50 carlbou with 6- 10 ;,"t“d,:GaSPrey.
."19hh ORI oL ,Qq;calves G ' L
 Raven Lake | 5adult caribou .~ © i O, Prsther

“1948  Torpy River & .- r. . Band.of bS'caribog’“f““:"f K.W. Hooker:

to .. . McGregor River’ . tooloooh ot S N

=3

3

. ,Ayfdmﬁff;,‘FPaSér Rigefﬁﬁj R Shot car;bou w;th damaged “De Mtnty :

.- 21950 - : Driscoll Creek: - . lungs & spotted, blackish;
S T Aj.'- . foul smell1ng I|Ver\_ §

I W|nterﬁ_.f'P:dL§. Creek  v' “$-¥+~\?i~Sma1l band N; 'frA’ ST, Féréugéélw

. ‘*1952 BT T T - e T DL A
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Date -

Location .

Q Rem’a&iiS" | .. N o

Reporfed:by'ﬁ

R

-

. Autumn

1958 .

1955

n Autumn
1956

' Autumn:

éuﬂﬁerkv:
1957

957-58

L. ”Autumn°
o ]958

‘ Decemher
,!958 s

" July-

1959

©.Autumn

. 1959

'k‘Aufumnf :

. L. . ...,
Autumn:

~.

;1959,_,7

Autumn"

e TE

1959

o

Autumn .j

\959

Autumn

1359

Sprlng

"’

s

s1im Creek

: "

Mount Rnder

JRauen'Leke'.

Mount Rlder &

Fleet Creek

Fleet Creek

[

e

T

' y Mount*R}der;v.;,
esg LR

o

~ Fleet;c;eek~ ]

Cargflb Creek &
McGregor Rlver

}:EastﬁTwin Creek

2, ¢1yﬂe_Creek¥{”!

-Ever f}Créekyé,mr

s

Raven kake g
Hungary Creek P

’ Lendrum game tra|l

(Longworth access road)

aneko Lake;

e

PN
N o

f'SQOne;greek"

-

- kenﬁrum‘gahevtrafl
Y R

'“.activ1ty ln vucnnlty .

. Frequent snght;ngs B e

 Large groups. of “caribou S J.

‘shot caribou with previously
broken leg, healed in 2 :
places 3 S S P

SeVe*al:bands_in'laroe,rff”és'ﬁ;

open meadows

Mountain lnttered wnth

"carxbou antlers

IncreaSLng carlbou

30 35 carnbou resndent f ' _Q.

1<0nknown”';

'desprey‘i,

D..'.lﬂinty .

Ferguson

0.4, ?raﬁneﬁfﬁ

.

Ferguson. o

,:i2'carib6u"‘ S D

4

?7Eari569 E I f DJ'

iuNumerouﬁbsightings’ o i

n

¢

£ -
2 caribou; also cow moose . DL

WIth trlplets PR

El
LI
T

h cew! |nmature bull

2 ca]ves '.“;.5 R AN

~-‘Several groups (15- 25 "-kQD.
anunals) were seen here '

S L @

A'Manyncarlbou_tracks . DM

s

Observed ah albino carlbou . D.
ina group of 15+20, '

g . E

h 6 carlbou o ;‘ g ;'.‘-'M;fﬂjikjngon;_

Ferguson

Minty .

“Ferguson _ -

€ LA

_4

1

‘Ferguson”pj

Ferguson -
Ferguson
S

0.J. Prather -

o
-y

Minty (::_

infy: -

o ~
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Location " Remarks Reported by
\ : o . .
. ] ,‘ r 13 ) o // N ! B ‘
October ‘McGregor River & "DJring-the early 1960's ~S. Wlasitz
1960-63 ~~ Fraser Riwver 100-120 caribou gathered . D. Minty
~ {Inclusive) s annually near the current _ -
o site,of McGregor loaging .
tamp : v
+ July’ ‘St.>GgQrge'Créek o Several caribou sighted ” F. Hartman
1961 (headwaters) S . ‘ :
. . ) : (, ) . * ‘
Summer George Mountaifi & 6 caribou M. Wilkinson
: 1961 Ngver.CrEek v SR '
Winter 'Hixon Cregk 5#6'cari50u M. Wilkinscun
1961
1962 (all ‘Sheep Creek, Kakwa River, Band of about'é?'carfbou. F. Pruckl .
: seasons)'-‘Mdﬁ?egorlRiver, Narraway
. River B
Jandary_ Fleet Cfeék & 3 bulls & 1 cow D. Ferguson
1963 Mount Ridef o ' v : :
- Sdmmer ' Ptarmigéh\Creék © 20-50 caribou daily | G. Hooker
- Autumn Dohé_Creek- Good size éroups were G. Hooker
. 1963 i(headwaters)‘ common R : '
. . ! ’ , o B "’:.
Autumn McKale River © Band of 2& caribou - M. Fry&
]963 ’ . R : . i - .-
November . Fleet Creek & 3 bulls & 2 cows D; Ferguéon
1963 . Mount Rider R ' O
 .Novémber  Fleet Creek . 4 caribau ’ D.;Ferguson
, 1963" ' ’ '
4 February ) Fleet Cfeek 18 caribou JD.-Fergusonff
1964 : ' -
. Auﬁuﬁn  .Dore River & RéUSch- . Sm§ll band Qf caribou o M. Frye
1965. .~ River ‘ ‘ o s o T
O . - ] . . . /
Autumn ¢ Blye Creek (Jasper Putting activity suspected B.'Dun¢ah
1966 National Park) & ~ :r heac iaters . : . N
. Mopkill River o - <
Summer Haggen Creek Band of 21 caribou F. Cushman
1967 IR - o ~

o

Date
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1974-75

A West Twnn Creek

. Date Location Remarks Reported by
Autunmn Beaver River & Band of 40 caribou D. Fgrguson:
. 1967 Loren Lake , v
- October Bowron Road to Dewey ‘Caribou regularly seen | S. Wlasitz
1967 on Fraser Rive( moving north, disturbed
L e " by new highway . .
" i . ) - . .. . ) , L .
. Early Raven Lake: ' A few caribou, numbers 0.J. Prather
Winter : e decreasing because of : ’
1967 inéreased hunting pressure
Winter: Bullmoose Mtn. & ' Calv:ng ground north of G. Kalischuk -
1967 Ruffern Lake Ruffern Lake
September "Fleet 'Creek & , Gngup of 19 caribou M. Monroe
196¢ McKale River =~ - '
Autumn Litt]éfield.Creek i} Cow & calf o F. Cushman
1969 - L o o o
'AQtpmn Upper Littlefield Creek =~ 2 bulls f'(\" F. tushman
1970 ' ’ . C :

1979's . Hook Lake - | . M. Mulvahill
?utumn . Haggen Creek - Lérge bull shot F.ACushman“
971 SR » o
'Summerv Haggen Creek’ = Bull carcéss on small F. Cushman.
1972 = ’ ~ nearby lake (assumed '

' x -predatlon)

. - . : ) 2 ’ .
Autumn - Lendrum game trail A couple of tracks seen . D. Minty
i973-75 Bullmoose Mtn. 11 adults, 2 Juven|1es, G. Kalischuk

no calves ' '
Spring | Nav r Creek Tracks of 2-3 caribou M. Wilkinéon
1974 —
. Summer E ue lce Glaéier "A band o% 10-15 caribou _H;-Frye'
1974 ' . A . r : L
Sepfémber Naver Creek 2 caribou M. Wilkinson
1974 o ' :
anter Legrand Creek & g <Winfefing cariboﬁ . - M. Vatamaniuk
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Reported by

N

'JénﬂarY' : West Twin Creek o 8 déribou ‘ | D. Fergusoh'

“March g Highway.lG'ﬂéar

1975
\

% Not;récorded on sight?ngs mab'(Fig. 5-2) but adjacent to Studylaréa.

2y

1975
R Carfbdﬁi“f;  B . Ferguson:
1975 Clyde Creek;ﬁ-,l SR : N R T

July Géorge Mountain & »; : : 2-3 caribou i S M. Wilk{hson
1975 - Naver Creek e Do

Sumﬁer NaQer.Creék ”f_' v , - Lone cafibou o '_ , ' M Wilkinépn'f

~

\
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Appénd§x7G.;'HiStoric and tongqmpora}yﬁmig?étfon,réﬁﬁés.ahd travél»cbyridd??ia

o K , . » »‘_.J, . ) ' . .“ “ o v
Number -Location o " Remarks ~ 7 Most recent Reported by
S L : - Cee * known :year .

-of use

/;’.

A L= . - § Sy . - AL

! - - Mt. George, along «fCUrrent'bands;very:small; . 1961 . - M. WflkinSOﬁ
o George -Creek "to “population marginal ' S SR
R Naver Creek.and = - '
' -west toward Hixon 5

-and Terry. Creeks o | B T \

.

<

2. " Tumuch Lake to Laté winter, early spring " 1976 . 0. J. Prather &
. papoose, Lake . use may nave travelled as . '~ B. Weinard: i
e . far south as Rinkerton’ = = S v i

B ~Peak e o ‘

*tréil*ﬂ; v ~ access road. may be same a§ﬁgl-‘1960's f' S. Wlasitz
S Penny trails. 7 S o R. Mueller-

3 .Lendruh game "'{béstroyed_by”Lbngwofth S Ear1y ' D. Minty Ai

N ST o _ : e o
R N ;vPénﬁy;gamg'trail In 1918 about 100 "animals - - Early - S, Wlasitz..
e e were reported travelling . 1960's . R. Mueller .
f, o . . .. " here o : 3 . _. L ). Boudreau

5 S1im-Tumjch Caribou crossed logging .road 1976 . B. Weinard
' . Road'mile M4 - R " . . Mason
e 0. . PratherVE
) ~ -’s]im-Tumuch Road-  Various sjghfingsAof’caribou\7\1977 0. J. Prather
" petween mile posts crossing road, particularly T B. Weinard
'+ 19 and 25 : important area just ea of - L M. Bloomfield
' ' - omile 23 ;" R e : L

~.
~. I

’i‘jf - West of Driscoll j-May'be<an'¢xténsion of the - "1977 . ﬁ.'éTbQ@fieId
- Creek at Highway Tumuch~-Papoose corridor ' S \“g\

16% .
8 Bowron RiVeSj . ‘A broad travel corridor may 1975 - RoMyeller
" _perhaps_along. .. have existed between Kenneth - S, MWlasitz
Kenneth Creek about. and Driscoll Creeks o - . .F. Knapp .
6-8 miles east of - j IR . T. Gasprey
Purden Lake and ‘ o v )
“north to the Fraser . o
. Rjver Valley* o S L

9, Haggen Creek, - Animals as far south as 1960's G. Hooker.
perhaps as far. Bowron Lakes Park may have - L S. Wlasitz
" south as Dominion - used this. route o

Creek, north along - N

Bowron River to

corridor between S S _
 Kenneth and Haggen - S I
-  Creeks Lo R S ‘ :
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AppendiX ‘& continued. =% ST awl . :

NUmbe;

Location ;'”:i'ff"Reharksi .\Most recent

R R S known - year.:i S Lo

L e :af Aol of use : - ’;f
RS Lo lo » ) W '( A;)‘ L ) .y(\; . 2 o . LT -.'l-
10 Papoose Lake éizeabﬂe herds pr:ér to'Ttﬁ'ﬁ‘ 1969 . '0,:d. Prather [

13

W

R I

- Creek .and Druscoll nghwéy 16

Halfmoon Lake* " o .'L;;, "‘"?'*ng:?"t

' Creek T L o {f'fj

. Creek up Fleet . the brudqe ‘may “have connected

~ Mt, Severeid ¢

between Hungary - 1967 comp1et|on of

Creek and goward

Goat Rlver,'toxt. Carlbou observed at ,: - ; "?19601s
LaSalle Lakes: along LaSalle Lakes .as récently [
LaSalle Creek and . as’ 1976 R

Fon

- toward Mt. Rider = ; T gl

and Hellroarung

Mt. Halvbréon,"' ' Weét{%w{%ﬁcreek CroS§ing“" B 1960‘%

along West Twin about 1200 metres east of”

Creek and toward. areas near the Carlboo Rlver

- the Cushing Creek with ranges north of Mt.
~area s Rider; 64 animals. at West

Twin Creek in 1934; bridge
construction b]ocked Foute ~
- for nearly 2 years.

T .

‘éugarbowl Mtn, o “, “May be re]ated'to”route'8ﬂ' ”Uﬁknownv~

possibly along

_ Kenneth Creek and , ' S _ 3
south toward the S R S e

Centennial -Lreek

- drea

-\,

" From Mt. Hammel = May cross H|ghway between

area, along . Ptarmigan and Catfish Creeks 19773‘
Ptarmigan_Creek S :

North of the Torpy Movements may have contlnued 1977

- River, north of Red along Woodall ‘Creek to lts*
"* Mth. and south of headwaters :

Harvie,Creek, north
of Pass Lake and. to
the vicinity of

-2

e

iﬂ"bé

Ve z B

.40;

Férgusan .

‘fFer§h§on,
Monroe

R e O

PSP, <

J. Pratherfﬁ;

. ,‘.
v
'

‘Ferguson’
‘Weinard . |
-ﬁloomfielq ﬂ

Weina I’d o
Bloomfield
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Appendlx G contunued i >y
ST e Lo R o ‘ o :
Number ~5Location " Remarks . ﬂost recent  Reported by
B ’ ‘ . _ Known year :
v v _ROf;use ..
6 "JV:Between'GTeeéon ProbaBly'conhects with 4 \\1977 " B. Meinard
AN and Harvie Creeks, the Torpy. River route ’ A _ ' o
R north past Mt. = 4 : ' o e S
‘Hedrjck.to 2 i
unnamed lakes .
17 Keg Creek at Crotch May have connected with 1966 D;.Hinty ?f’
- Creek to- -headwaters McGrega(‘Rlver area ° A R. Mueller
of ondall‘Creek _ ' S. Wlasitz
18 Be]ow canyon on ; N Early S, Wlasitz
" Fraser River at : 1960 “R. Mueller
. Toneko Lake . D, Minty
R . : j :
19 _ Pass. Lake road .01d road where creek comes. 1977 D. Minty
o 1.5 mlle\3 : - out of hills is location of - M. Bloomfield
° . : important crossing ‘
20 Pass-Lake road Caribou are known to cross é’» 1976 M. Bloomfield’
near mile post 17 1ogging road / S. Wlasitz
. 2 " Fraser River Valley Suspected travel corridor 1976-. J. Boddreau o
¢~ along Redmountain movements occurred during -~ - LA
. LCreek to the Torpy study '
. “ River Valley and - \ _ L
north toward the . S LT . -
McGregor range o D ) '
22 ‘Headwaters of - Some‘movemeht also along 1976 - J. Gasprey
E ~McGregor River to  Forgetmenot Creek to ' B. Weinard .
. 'Walker Creek ‘McGregor River ' S
- 23 . Along Everett;Cfeek'May,be cohnected to Tumuche?"'1977~ “B. Weinard
to Slim Creek: . Papoose Corridor : ®. J. Prather
o . ‘ ' ' M. Bloomfleld‘
; . “ . : ' B . ~
o 24 . Headwaters of West. =~ = k\\" 1948 K. Hooker
) "~ Torpy River to ’ ‘ ’ -
ER ~ranges between
: .  Fraser River and
e Torpy River. f
» :
~ ’ / 1'

=
]
g,
g
"}‘
¢
¥
X

PRI TR R L 6
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k\\.'_Numbér ‘Location

Remarks - /

Most recent

known year

Reported. by

-of use:
25‘  ':Frdﬁ McGregor- Numerous game trails 1962 S. Wlasitz’
: River to Bearpaw in tHe area - o R. Mueller’
Ridge to Crotch N s :
Creek ' . : E
‘Legrand, along Also some movement along Unknown; D. Ferguson
Clyde Creek toward Mclntosh Creek - possibly S
Mt. Halvorson . : 1976
. / | P
26 Along Castle Creek May have led to Wells D. Ferguson
- toward Mt, Quan- Gray Park » M. Frye
strom" ) g e
: 27 Cariboo River area,-lLarge numbers travelled this Early = D. Ferguson
, between Milk River route in 1934 . 1960's
- 4 ‘and Dore River and . C
: ~ , [north to the Fraser
. . River Valley
.28 Along McGregor ” Unknown M. ‘Monroe
: River to areas ' o
between Buchanan ' .
. and Bastille Creeks’
. , ) » ‘ . ) . . ‘ } 4.
...29 . Along Nevin Creek - Appears to be in disuse - Unknown; "M. Vatamaniuk
- " . to Holmes and : I possibly D. Ferguson
Chalco Rivers early® S
" 1960's e
30 B ﬁastlé'ﬁz er, up . No longer used . Unknown D. Ferguson
4 , Holmes River to - - o M. Frye
b ' Chalco Ruver o
, 31 Catfish Creek to ‘ 1975 D. Ferguson.v
e the Morkill River. o : S ' S
. 7 -+ and. pe?haps toward St ﬁﬂ\&.
T : Mt.,Rlder o
o 32 ATong headwaters of , Unknown J.VGasprey‘
. e McGregor River. . SR - B
' *‘CrosSing'afiHiéhway']6;

AT i
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The Raven Lake Mountain Caribou Study was the first caribou

sfudy conducted in the region. Furthermore, caribou research is

/

difficult and timé consuming. .Consequently, various aspects of caribou
. I .

ecology require further fq%estigation and continual monitoring; it is

«

difficult to pr:orlze future research _requirements. Nonetheless,.further

research is necessary because of contlnued pressure from settlement and
development. Field research should concentrate on populatlon dynamlcs,
"potentially limiting factors, movement patterns, home range requirements

and‘fhe impacts of further development. Hanagement objectiQes should

«

emphasnze protection of critical habitats, preservation of essentia]

v

movement corridors and lmplementatlon of strict gunde1|nes for actlv;ty
:in caribou range. DevelOpment of publjc_information program; and
materials-also should be given high prior?ty. The followiné outlinex
provides a framework for caribou management and rQsearch based on the -
results of“this'study, : E | : o N

U

g e
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(ijj . _ . -
1. REVIEW OF CAR|BOU H|STORY TAXONOHY, BIOLOGY ANt ECOLOGY
z fA- h;story of Local Carnbou v
B. Caribou Taxonomy }
C; Review of Population Dynamics.
1. Brééding biology and behaviof -
//,—N;;«;-E;_ Recruitment and p?oduétiVipy
| 3. Mortality t ' | - | ' - _‘_2'

4, Stgucture and.compqsition
D. LPatEerns of Resource Utilization
1. Seasonal Hébitat se]eétipn . | .‘ o
2, Season;;.food habits
: E,_ Potential iimit?ng Factofs
‘l. Predation )

2. Wéather

3. "Habitat alienation

a. logging . ‘
b, fires: .
c. road construction \ .
< . "d. clearing and sett.=ment,
e. oil and seismic
f. coal
L. Disease and Parasitism
. ‘ R .
5. Recreation . '
: ’ -

6. Hunting
7. Hafassment

8. Inter-specific compétition - SR \_



11. MANAGEMENT OBJECTIVES
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2 . - '

e -

A. Habitat‘Protgction,,Evaluation and Maintenance S .

]'

e. practice fire suppression in and adjacent to_impo;zéﬁ?\\////ﬂ\\

Ce . ' . : .¥ .. .
Maintain suitable and adequate climax%abitat in a
continyhm sufficient to ensure caribou survival™
é. provide suitable corridorS'connecting'key‘areas,

. : o ,.fg .
partlcularly between critical habitats ‘ ’ P

b. ensure. specnal areas adequately provide for caribou

I
|

&

-requirements

Safeguard areas of special significance

‘a. - protect key, lowfelevation‘winterfng~areas sufficient

to accommodate slow lichen growth

b. eliminate 1ogging adjacent to lakes and_muékeg
. ¢ . ’ X i ) ’ N . ~—
|mportant to carlbou S ‘ R '
— ’ + \
A S

c. prevent developmental and recreatlonal d|sturbances in:

a]vnng, wintering and rutxlng areas, munera1 llcks_

~and trave] corrldors, prOV|de protectlve buffers

-

d.’ preserve_subalpine forests above 1550 metres in their
entirity N

‘range .areas

f. attempt to reduce or eliminate creation of barriers

to movement

_g. preserve essential movement corridars and provide ,

‘protective cover | v -
h. .protect important subalpipe forests“betwéen_lloolahd

1675 métrés ' _ A
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3.

d. lengthen.the

“j. disperse timber removal over a larger area

b. déVe[op caribou censusing network to docudezﬁ/§¥l'carﬁb0u‘
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-

Monitor and minimize habitat modifications resulting frop

- ‘ ' ' -
current development and land-use, practices

"a. propose reductions in annual allowable cuts; sacrifice

D

harvestablevtimber_for'caribou manageqent'
b. reduce size of individual logging cuts
c. reduce volume of timber extracted‘froh any single

-watershed

rotation period for logging operations
- b : ‘ o ,
e. restrict hydro-electric.developments on caribou range

f. curtail winter logging programs in critical habitat
o N

g. -prevent substantial reductions in overafl age of any

ctand &
h. distribute cuts within watersheds accordﬁng‘to caribou

*

.use-

i. continue lichen biomass studies

k. restrict agricultural c]eéfihg and Iivestock_grazing in
caribou habitat’
. : -

. : ' s /
Recommend -changes in'land-use policies and establish .|

comprehensive and codperative inferagency habitat management

plans

a. incorporate previously alﬁenatéd'habitat'into,fOrést-
_ caribou management guiielineg_‘ S

L

»

observations . o o T

| %: A 



5.
. 6.

1.

c. attempt to develOp a comprehensive management'program
“with the Alberta Fish and WEldlife Dlvision to ensure

-

protectnon of key areas utlllzed in both provnnces_
Continue research to |dent|fy areas of Spec1al sngnlflcance
Establish sahctuaries, reservatlons and-specnal management

areas in key habitat of sufficient s.ize to support ‘local

carlbou p0pulat|ons

a.c restr|ct recreatlonal and |ndustr|al actuvntles in
' Critical areas, especially winter habitat and travel
co;}udors (Figures 5-3 and 5-5)

YR glve prlorlty to estébllshment of ecological reserves:
| /in‘zones'b. c; e, f, g;”and h (Figure S-l)
C. . establlsh a‘carlbou sanctuary along the Alberta boundary
| (from latitude )3 °19' to. 5409 ) to explont the presence
of wlllmore W|lderness and prOVIde for an enlarged

; spec1al management area. The sanctuary should extend

at least to longltude 120%15"

Q'Reduce Mortalltles and Harassnent Caused by People

iRestrict access in sensut;ve_areas and |nform the nublic of
'the»benefltsgof controls | . *b

[y

-_Close roads created for fire control ‘logging'and other

- ,1ndustr|al act|V|t|es |mmed|ately after program completlon

r ~ -

. [ '
road constructuon should be ‘at mlnlmum to facnlltate closure

v

‘Restrlct snow machlne and all terraln vehicle use in wnnterlng.

and calving.areas and along migration.routes'
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<

L, Jmpiement a fd]]tand'extended closure for caribou 'in the i.
'Omineca subreg|on and especually wnldlufe Hanagement Units
743, 7-h, 7-5(AsB), 76, 77,.7-17, and 7-18 *

5.' Provide protected status for theiremaining caribOQ

| 6. Restrict use of afrcraft, particularly;for recreatiohi in
sensitiye areas o . | p v’ 1 '=. o

7. Strlctly enforce huntlng requ]atlons and prosecute poachers

‘ 8.‘-Promote greater apprecuatlon of carlbou thr

~

programs audio- vnsual materlals and publlcatlons

to the blology, ecology and social behaV|or«of the s ecues,‘
’
create pub}ic intérest in thé rare and Spectacular mountain

‘caribou

v

" 9. Encourage educational }nstit&tions‘to study various'aspects'

°

of caribou ecology = R
10." Erect fnformativevsigns at-caribon highway c?bssings

11. Prevent-establishment.of additional reCreational facilities
) o | o D
in prime caribou habitat

Cf |n|t|ate Research on Crntlcal Aspects of the Blology of Carlbou
1. Determ|ne home range requ:rements of |nd:v1dua1 bands
2. 'Conduct demographlc Studies on mounta;n caribou:
a. assess group comp051t|on by season sex and age

.

3. Cont;nue comparatlve eva1uation of hlstorlcal contemporary

fpopulatlon s:ze and d|$trlbut|on

4, ‘Interpret cyc1|ca1 nature ofAseasonal patterns of range use,

_habltat assocratnon‘and behavior- |
. _ .

S 4
R !



Conduct studiés‘on population dynamics fncluding breedfng

biplogy'and behaVior,ﬁrgdruitment; productiQity, mortality,
composition and structure’

Evaluate.cbntacts between popuiaﬁion groups

_ Further examine |mp1|cat|ons of var|ous pressures on

remalnlng herds, partlcularly from ouL, gas and coal
exploration. and loggihg'
Further.evaluate“idterre1afionships amohg\ liChen bioméss'

and tlmber stand ége, height, luxur|ance and composntuon

Determine how darlbou orlent themselves and react to

|
seismiC“lines and roads encountered and produce a series

of alternatives to ‘minimize associated harassment
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‘ Mountain Caribou Questienaire'
Raven‘Lake MduntainFCarihpu Study
Dept. of Antmal Science, Un|verS|ty of Alberta

Name: - ’ Address: Occupatnon:

A. Historical Trends

Concern has been expressed over the provunce-wude reduttiod of Mountain
caribou herds. However, we are: uncertain of the status of some local herds.
Thls section deals with the hlStOFY of Mo taln caribou populations in-your area.

1. Year your personal observatlons of Mduntaln Carlbou in the Prlnce George
region began

- . (year)

2. Mountann Caribou pOpulatlon sunce then has: (check‘one)"\ 3 . )

1

remalned stable ' ‘steadlly decreased

populatlon numbers have fluctuated
v\‘ n

3. |If you checked decluned or fluctuated on questlon 2, why?
Check as many as apply .and indicate order of - |mportance 1 for mos t important:
. : 2 3, etc..., as importance decreases. .= - - : . ’ '

a. predatlon - o ‘ f. fires

) — . ,

" bf"logging o ; ;‘ 4, Iogging road (increased access)
L c. eutdodr recreation . h.: mining roads (ihcreased adceasy
K d. dame - ‘ : ; i seismic lines |

.e.d:hunting o Je other : " Please specify

4, |f you checked fluctuated on Question 2: (Check one)

has the populatlon size recently stablllzed
. increased o decreased

5. Do you know‘the locatlons of any hlstorlc (tradltlonal) migratory routes.:

-yes ) no o . ‘ Do
a. if yes,(;te_they still uSed By Mountain Caribou: Yes ~ No

b. please \lecate locatlon

6. Can you prOdee»from your past records, the locations of Caribou S|ghtings?
yes no .= : :

“a. if yes, please ‘use attachedfsheet.V'

3 * : -




.~ Do you know of contacts between herds from several different areas?

#

301 .

yes ' " 'no

~

a. Do these contacts still exist? yes - no

b. If yes, please list the herds and their locations:

Can you estipate past and present population sizes in your area: Fill in
number" of animals: 7 : :
area described ' past no. and years ,
I v ‘ ' (before 1975)
‘ present no.
9. - What is the largest group of Mountain Caribou you have ever seen together in
- one place at one time: .
~ no. of anima}s‘ - sgear (date) tocation
B. Current Status and Ecology of Caribou
1. Habitat Preferences: The ihformatlenIObtaqned from this section will help in
determining what areas caribou prefer and may assist in predicting herd locations.
For each category below. of a through ddput a check for. each season, an area of
»the type described is used: leave blank.where it is not used.
Area7Type = Spring Summer Autumn Winter
a. 0ld timber stands
b. Mixed age timber
c. Immature forest
d. ‘Subalpine meadows.
e. Alpine meadows R ‘ v -t -
f. Lake areas :
g. Stream, river or creek banksv_ ‘ , - . ' ' ‘H.
|h. old loggxng cuts (older than . .
10 years) - o " :
1. ‘A1d‘? patches : 4
j. Recent logging.cﬁts :
k. North facung slopes .' ' . L s o : .
~'NW facnng slopes

S Y

e amemn A et -

LATIET 123

w2

e e

R

cdpam e
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Area Type

Autumn

.Spring Sﬁmmer Winter

.m},:NE“fééTng slope; # |

n. South facing Slopes”_- |

o. SW facing slopés‘
p. SE facing'SIopés -
q. East'facing slopesa 

r. West facfng‘slopes ‘ ;

-s. S]ightly slopea terféin L e

— , .

';. Moderately sloped terrain

u. Qrgatfy sropéd terr%in e ‘ﬂ, . .\.

v. Mixed ;bruée;';édar, balsaim stand§> ‘\

w. Cédér-hémidck.stands |

X Cedar st;hds B <

Y. Sprdce”ba]sa}m'stands.‘ ' - q

;; 'Balsalm §;énﬁ§’ | DN

-aa.

Elevation 2500-3500

bb.

Elevation 3500-4500

cc.

/

_EleVation'ASOQFSSdO

' dd:

Eievatibn ébbve tfeeline (above 5500)’
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- X b "
N : N . Lv N ' ) . & o
Describe, if possible, what you consider typical Mouyptain Caribou habitat - e
) Sprin'g‘: ‘ v . ) » ) | . \ .
o | , . . ‘ . _
Sumﬁér: ' o o j o '
Comments,” if any - ¢ ‘ - -
N o
- ’ : : ' ' 1. !

- 2. Food Habits: Within preferred habitats it is essential to know what plants

' ~are .important ‘in the diet of Mountain Caribou. This information will allow

- for better range management -and protection for each food type: Below a _

~ through ¢ put a check for each season-you know caribou to use that type of
plant: ieave blank where it is not used: try to answer from your experiences
rather than what you have heard or read - - - a

Food Type Spring “Summer | Autumn. Winter
la. grasses/sedges . , B S - _ '

b. :mushrooms (fungi) .~ 'v‘ 3; o o = - . /ﬁ“

c. ground Tichens (reindeer'mésseS) Co T IR EE tr
_d;'-tfee ﬂichené : o DR R T -

e. shrubs 1

f. trees § | K

g. herbs (flowering plants. . BN B RN R

in what season (s)fhaxg,yéu observed caripou feeding (~heck) spring ST

summer - - autumn . winter - ° . Describe what 'you observed
- for the season (s)_checked. A S :

Spring: - . o ST g .

.Summer: R - ";;;_,k”“
Autumn:

'Winter;_

- 7 o‘ =
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v

'ilnformatlon Qn the reproductive success of the populat|on and ‘an estlmates .
_ of the numbe r of annmals present : T,
a. What is the locatton of the herd you descrnbed 2
b. Est|mated number of anlmal% | . L N K
c. Sex ratio (approximate percentage %). adult bulls . juveniles L
adult COWS calf ¢ . ‘ , o I
d. - Do’ you see. many calfs in the herd? Yes No ,How'hany #)
1975 - 1976 7 .. : | . A
T - ' D ) ¥ -
e. Do yOU‘think the number of calves-born are enough to replace losses 7 yes.
"~ no . . ST v .
f.. Is the calf survival. jrate low _ high . 3
1. lf you. answered low why do’ you thlnk it is low? Epecify cause’ L=
_ % o - —_—
L - '
g. Dovyou:know-of'any ca]ving grounds? yes - no
1. 1f yes, please name - the locat .
Che Nhat time of the year does caIV|ng usually occur “in your area: _ ;‘ (month).
i;‘ Were the;e any unusua\ly good or. bad calf crops in recent years? .
bad years (year) good years (year)
k. Mlgratlon Mlgratnon |s ‘an |mportant part of Carlbou behavuor We need
information on: the locations. of the routes sO they car be preserved in. the _
. interest of preventlng carubou from being forced to over- ut|l|ze any partlcularv_f
- _area . . . — Ce ' -
a. - Can you describe the'boundaries'of the area used by the herd you are describing? -
b: |s this area (check one) the sam greater " Yess than - -,
. | ————— —_— : —_—
the past? - . . A : —
'1, If possnble explain»boundary/ hanges and5the'reasons:(if they have changed):
c. 'DO1you know of any presently used Mountain Caribou-migration routes? .

3.

T R 1S

Populatlon Structure information on herd size and sex ratios: provudes

1L 1F yes, will you'please,give-the location?

yes : no A

k4

-

¢ o
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. 2. do you know of any changes on these mlgrato
actnvntles (ne roads, - dams, clearrcuts‘/powerllnes,'etc

5.

“a.

P

b.

c..

d.

yes

~no

!

a. 'if yes, ‘describe ‘them: " : .

"3.  how do you think'that these changes affect_

"/

Forest Condltions

ls the<Caribou decl|ne in an

forest conditions and forestry practices and if

reduce the harm done to the Mountal

in recent years has the condition of forests use

b. forest flres

vchanged? yes no
1;' if yes thuhcause has been: (check as many
of umportance by plaC|ng i by lst most .
-and etc. ~
‘a. ,logglng o ) o e

—_—— hY

e. highway construction

;f. other

what is the present condltlon of the forests

1 and 2):
1. Excellent

ZQ Mature

3. Improvnng

L. Explain your answer:

( Y

are you satlsfled

-7c;‘ dams and‘diversion of waterways:(flooding) '

d. seismic lines . :

specify;'> o L

. 315

ry routes, caused by man s -

N

the Mountain Caribou?

y way attrlbutab]e to change in

so what, in you oplnnpn, can

n Carlbou populations? .

d by the ‘Mountain Carnbou

as apply and |ndicate in order
|mportant, 2 by an most important

4

i i

t

Fair . ‘ Poor
Immature
Declining:

’

\y »
aax

Y

(cbeck one for each of numbers
/ . ‘ -

JESSESREEERE

W|th current Forest Management Practlces7 yes - no

.0 if yes what would\you ]lke changed?

: *.F:

‘ what, nf any, problems wouN& your proposed changes "solve?
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'Weather Condctlons and Caribou Distribution: In our northern environment,
weather conditions are a key factor in determining the herd size and condition.
«f am interested in how caribou react to various weather condltuons Do you
most frequently see caribou when it is: :

cloudy sunfy - " slightly.windy still
. - above freezing below freezing
winter spring 7. summer ‘ | autumn
morning ~ afternoon ‘ evening
1. winter: 'a. shallow snow (less than 3 ft.) medium snow (3-6 ft.) -
S s . deep snow (above 6 ft.) - .
7 -b. soft snow light crust heavy crust

Caribou Management: |s the caribou decline in any way attrlbutable to wuldlnfe
management practices: if yes, can adJustments in management help lmprove the
' ondltlon of these populatlons?

the bag l{m|g§:are:q~too high ‘ too low ef’;Jjust right

a

b. the bull season is: too long. too short ' just right
c. the cow~seasoh is : too.long ' too short e just right.
d. is poaching of Mountain Caribou a s:gnlflcant problem: Yes ‘No

e. Descrlbe any adJustments in season 1engths bag 1|m|ts, or enforcement that
“you recommend:’

f. ,1n your opinion,. can specnal closures a55|st in al]owung area Mountann Carnbou
' populatlons to stablllze yes _ . no
Explaln . : 5 A

: g.” Do yoﬁ ‘feel closures are an“acceptablevmanagement tool in this case?
yes . no D ' PR s :
Why?

3
/

h. Would permit_hunting be prefefrable to a*total‘cibSUre inan area?.
yes .. no e : o
- - tn your sase, why?




8. Predation: There is uncertannty regardJng the impact of predators on Mountain '
Caribou populations and whether or not predation has played a role |n the declnne.

v

’ ‘a. Have you observed any predation on carlbou in your areal? - v
yes no , if yes LIST BELOW: : '
R , ) » _
, : Write type of animal involved No. of—predator Describe Caribou
‘Year Location (wolves, bears, wolverlne, animals o killed or injured

specify other)

4

Py

(Put additional obse%yat}ons on a blaﬁk‘éhéet)

b. Qah you éstimate'pkedator humbers‘in your area:

‘V;Animal 4’A .'.fNuﬁber_ B :'Stafﬁs (iﬁéreasfng,-decreaSEng or the sahg).
a. wolves : , L e B [,

g; érfzi\y_seafs. _ ) .
‘c;.Slack_beérs  e .

. wolvefine

- other . .

fa Py

c. Can you describe:any particular predator activity associated with Mountain
Caribou in your area? ‘ S o U n

" k
~d. What 'if any role, do you thlnk any of these predators play in the decline
of. the Mountain Carlbou? s K .

2 a M g A

IR SO TRy




10.

. .Predation (cont'd.)

318

i

e. |f you said predators play a role in the decline, do you believe this is R
typical of the relationship between predators. and a healthy caribou population
or only ‘a problem because herds are already reduced due to other damaging
factors and thus more vulnerable to any disturbance? =~ . o

4

/

‘Do you have any suggesfion$ for how to improve the conditions of the Mountain -
Caribou in the Prince George region? ' ‘ o

N

;s

Would you be willing'(if you are able or in a position to) to collect data on
the size and condition of animals shot and/or to collect rumens and other body
parts from animals killed? o .

yes : no

(These would be used to -determine food‘habits;.age, reproductive potential, etc.)

L *



