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ABsTRAcr

Wtential effects of human activities on kmren~round  caribou
on the Bathurst, Beverly and Kaminuriak calving grounds are unknuwn.
In April, 1980, DIAND spnsored the N.W.T. Wildlife SeNice in a
3-year disturbance study on calving grounds. The first year of the
study concentrated on histories of the use of calving grounds,
topography, sncsvmelt patterns, vegetation and abundance of predators.
Historically, the general location of the calving grounds has not
changed . Varied topography is a characteristic of al 1 three calving
grounds. The geogra@ical limits of the more varied topography
ap~oximtel y align with the horders of the Beverly and Kaminur iak
calving grounds. The three calving grounds are located in the
northern portion of each herd’s range and renain sncw-covered longer
than more southerly port ions of their ranges. Snowmelt begins and
ends earl ier on the Kaminur iak and southern prtion of the Beverly
calving grounds (early June) than on the Eathurst and northern portion
of the Beverly calving grounds (mid-June) . Willows and dwarf birch
shrubs characterize the vegetation on the Kaninuriak and southern
portion of the 13everly calving grounds. Lichen conummit i es dominate
the vegetation on the northern portion of the Beverly calving grounds.
The number of wolf dens is low on the calving grounds compared to
areas near treel ine. None of the environmental characteristics
examined clearly isolate the calving grounds from their surrounding
areas. The general location of traditional calving grounds is likely
the influence of several interacting factors including plant phenology
and predator avoidance. Traditional behaviour is likely important in
explaining the choice of spcif ic location of calving ground.
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INI’RCDUC!I’ION

During the 1 %0’s it became clear that the pregnmt CmS of

barren-ground caribou herds return each year to a spcific area to

give birth (Lent 1%6, Skoog 1968). In the N.W.T., four malor c~vin9

areas were described (Kelsall 1%8, Thomas 1%9). Results from

tagging studies verified the assumption that all carikou associated

with a prticular calving area belong to one herd and the herds were

named after the location of the calving grounds (Parker 1972a). The

affinity of cows to their calving ground ap~ars to be strong. In

1%7, 1976 and 1980, portions of the Kaminuriak herd reached the

calving ground wel 1 before the on=t of calving (Parker 1972b, Fischer

et al. 1977, Heard 1980b). Instead of moving off the calving ground,

the cows slowly circled within the boundaries. Lent (1%6) document~

similar observations with the western Arctic herd in Alaska.

The annual migration to the calving ground lx$gins in late March

or April. Frequently cows and juveniles aggregate on the late winter

range a few weeks prior to the onset of swing migration. The cows

and juveniles migrate at an average rate of 10-21 kn_/day (Kelsall

1%8) and re~h the calving ground near the end of May. Barren cows

frq.mtly associate with the bulls who move north at a slower rate,

and are usually south or west of the calving grounds during calving

(Kelsall 1968, Parker 1972b). l?he cows dis~rse over the calving

ground during calving while the juveniles frequently are concentrated

along the southern borders of the calving ground. The proportion of

yearlings and subadults  on the calving ground varies each year.

Calving of mribou is highly synchronized. The .~ _ is

the time betwe~ the earliest and latest births within a herd. Within

1
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the calving period, most cows calve during a 5-7 day peak. In the

central and eastern Arcticr the calving period is approxinntely  31 May

- 15 June with peak occurring around 4-10 June. The calvinq qround of

a herd in any 1 year is the area where pregnant cows concentrate

during calving. The location of the @l ving ground of a herd varies

betwen years, but in nrxt years there is overlap annng the locations.

Therefore, in theory, the term calvinq ~rounds indicates al 1 areas

where ~egnant cows of a herd have been known

However, for each

the extent of a

methodology among

the boundaries of

in practice, the

presented in this

herd, there are fewer than 15 years

calving ground during calving.

to concentrate.

data documenting

In addition, as

calving ground surveys has varied, definitions of

each calving ground have been ina)nsistent. Thus ,

boundaries of the calving grounds of each herd

report must be viewed as dynanic. It is expected

that future surveys will expand the boundaries of the calving grounds

depicted in this report.

Within a calving ground, the density of cows varies greatly (0.4

- 24 cows/km2 ) . During calving, the group size of cws is usually

less than 10; however, after the calving peak, cows and calves begin

to aggregate into nursery bands which may number several hundred

anirds. Near the end of June, many cows and calves may form large

Pstcalving groups which vary in size from 1000-30,000 animals. These

postcalving  groups may be encounter throughout late June and July;

however, during August, large groups of cows and calves are rarely

observed.

Coxern about consequences of human activities on caribou calving

grounds has been widely and re~atedly  expressed. Cows on the calving

grounds are approaching the nadir of their annual physiological cycle

. . . . . . .
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dus to the stresses of migration and late term pregnancy and, almost

immediately, have to face the

. Since the calf reinains with

formation of a strong cow-calf

added stresses of birth and lactation.

the cow during its first year, the

knnd is critical to the survival of the

calf and may have an i~rtant influence on the success of fanale

calves as mthers. Thus, any disturbance that disrupts or weakens the

fostering of the cow-calf bond has the ~tential to be detrimental to

the caribou population.

Recognition of the traditional use of the calving grounds and the

vulnerability of cows and calves caused cnncem about the omsequences

of human activities on calving grounds. The need for research into

the behaviour of the caribou and the &Aaracteristics  of calving

grounds was recognized (Klein 1970, Klein and White 1977) . At the

same time as biologists were expressing their cmcems, the Hanilet of

Baker Lake, N.W.T. , forced an exanhation of the possible disturbances

to caribou by industrial

subsequent court hearing

and Northern Developnmt

activities in the District of

precipitated the De~rtment of

Keewatin. The

Indian Affairs

(DIAND) to develop and implement the Caribou

Protect ion Measures. These ~asures were develo~d to restrict .

land-use o~rat ions in the areas used during ceilving and postcalving

by the

Let*en

area to

that no

cows of the Eeverl y and Kaminur iak herd. In those areas

15 May and 31 July, a Land-use Inspector will not release an

activities uncle r Land-use Permit until it has been determined

cows and calves are nearby. Land-use regulations as applied

by land-u= permits restrict human activities on the calving grounds

of other N.W.T. caribou herds during the calving ~riod.

[. . . ,$$s .,

,. .M.

,. ,“
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DIAND also recognized the need for research into the ~tatial

effects of human activities on caribou. In April 1980, DIAND funded

the M Wildlife Semite “to coniluct carikou disturbance studies”.

The studies mre on calving grounds and traditional wter crossing

sites in the Districts of Keaatin and Mackenzie. Winter roads were

also to be studied.

In this study we tock the approach that before we could evaluate

and refine the Caribou Protection Measures for caribou on calving

grounds, we would have to attenpt to understand how, d if possible

why, caribou use certain areas for calving as well as the

envi ronnental  charxter isti cs of the calving grounds. Of the four

object ives in our initial proposal in 1980, we addressed objectives 1

and 2 during the first year:

1.

2.

3.

4.

The

To descrike the a) topography b) abundance of predators
c) vegetation and d) snowmelt Aaracteristics  on the
calving areas and to compare these with adjacent reqions.

To evaluate the feasibility y of testing the hyptheses that
have been advanced to explain the traditional use of calving
grounds.

To describe a) the behavioral patterns and b) the U= of
characteristic features of the calving areas by =ribou and 9
to attenpt to relate this use to calf survival.

To evaluate land-use regulations for calving grounds by
using descriptions of the potential and actual types of
industrial activities on calving areas in amjunction with
an understanding of those features critical to calf
survival.

primry objective in 1980-81 was to cotiuct a literature

review on the envi ronmntal character istics of the calving grounds of

the Bathurst, Beverly and Kaminuriak herds and briefly sample the

vegetation of the Beverly calving grounds. Various ideas have been

advanced to explain the traditional use of calting grounds. l%ose

.-.
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research hypotheses were useful in focusing on factors that may affect

the use by cws of specific areas as calving grounds. Hwever, the

discussion of environmental characteristics of calving grounds was not

restricted to only tlxxe characteristics mentioned in the research

hypotheses. Evaluation of the research hypotheses was a secotiary

object ive.

. .
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HIS’IORICAL REVIEW OF THE CALVING GRCUNDS

. Ten thousand years ago, the calving grounds and sumner ranges

Presently used by the Eathurst, &verly and Kaminuriak herds were

under ice (Craig and Fyles 1%0) . Over the next 3,000 to 4,000 years,

the ice retreat~, the postglacial lakes formed and drained and the

land rebounded to emerge from the postglacial marine floods. Thus the

char=t eristics of the terrestrial envi rorrnent original ly influencing

the location of the calving grounds and summer ranges of the Eathurst,

Beverly and Kaminur iak herds may have changed during the ~st 6,000 to

7,000 years.

Biological information concerning the location of Bathurst and

Beverly calving grounds has only teen gathered since 1950 (Kelsall

1953 ) ; biologists did not visit the Kaminuriak  calving grounds until

1963 (Malfair 1%3) . During this relatively brief time, the lomtion

of all three calving grounds has renained similar. In addition,

indirect evidence suggests that car ibou movement pttems have been

relatively stable with time. This evidence is from the native ~oples

who depended on Carihu and  WhO  a&@ed their lifestyle to the rhythms .

of the caritmu.

The frequent association of tent rings, inukshuks, stone caches

and other artifacts with wter crossing sites and calving grounds

attest to the consistency between past and present movement patterns

of karren~round  herds (Harp 1%1, Gorden 1975) . Archaeologists have

determined that a site on the southeast shore of Aberdeen Lake has

keen seasonally mcupied more or less mntinuously for the past 7,000

years (Wright 1972) . The first occupmts were late paleo-Indian

hunters (5000 - 4000 B.C. ) who wsre followed by a semnd Indian

.

L

.
..”



culture, the early, mid and late Shield Archaic poples (3000 - 1000

B. C.) . Around 1000 B. C., the clirrate moled and an Inuit culture, the
.

Arctic -1 TOOIS or pr-Dorset people (1000 B.C. - 0 A.D. ), replaced

the Indian who followed the southern retreat of the treeline. The

climate irrproved around O A.D. and various groups of Athabascan-

spdcing peoples occupied the Aberdeen site (O - 1800 A.D.) until the

early 19th century. At this tine, the Chipewyans, the last group of

Athabascan-s~aking  ~ople to use the Aberdeen site, moved south to

maintain their fur trade with the Europeans. Caribou Eskinos from the

Hudson Bay coast then moved inland and have made use of the Aberdeen

area since then. All cultures were attrasted  to the site because of

the abundant caribou resource (Gorden 1975) . The pattern of

sequential occu~tion by different cultural and linguistic groups

appears to be representative of the atral and south Keewatin (Wright

1972, Gorden 1975) .

Prior to 1948, there are only occasioml  anecdotal obse~ations

of the barren-ground caribou herds. Canbining the knowledge gained

since 1948 of the movements of cows before and after breeding with the

historical infonmtion, we can sketch the histories of the three .

calving grounds concerned. These histories reveal three conclusions.

First, there are annual variations in the length and onset of spring

migration. Secod , locations of the calving ground overlap in

successive years. Third, the amount of time s~t on the calving

ground by the caribou varies annually.

,. ., ...-...: .-..
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Bathurst Calvina Grounds

. . .

I
i!!
1!
:, . Caribou of the Bathurst herd migrate north and northeast in

sping from the major wintering areas to reach the calving grounds

east of Bathurst Inlet (Fig. 1). In any one year, spring migration

may be less than 100 km if a group of caribou overwintered around

Bathurst Inlet or it may be more than &l O km, if the winter range

south of Great Bear Lake was used.

There are some historical records documenting pre-calving

migrations across Bathurst Inlet (Rasnmsen 1932,

There is no historical information on the current

grounds, but inf orration in Rasmussen (1932) suggests

east of E!athurst Inlet.

Banfield 1954) .

Bathurst calving

that calving was

The first scientific investigation ccnxerning the location of the

calving ground of the Eathurst herd began in 1950 (Kelsall 1953) .

That year, carikou overwinterd in coastal areas between Cop~rmine

and Perry River as well as in the taiga. On 13 my and 25 my 1950,

two migrations cros~d lower Bathurst Inlet heading west into the

surrounding high count ry. On 28 May and in early June there were two.

movements east across Bathurst Inlet. Kelsall (1955) could not

&termine if different groups of animals wsre migrating and he did not

observe any calving. Fenales with calves had returned to Bathurst

Inlet to feed on the lowlands by mid-July 1950. On a flight on 29 May

1951, Kelsall

Western River.

the headwaters

observed three trails crossing Bathurst Inlet and the

The first two movements had come from Gorden Bay and

of Ellice River; caribou were scatterd adjacent to and

east of the Burn side River. The

Western River, continued north and

third trail moved north frcan the

east to cross Bathurst Inlet where
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the trail split into two. It

east shores of E!athurst Inlet

10

left many animals moving east along the

and around the headmters of the Ellice
.

River. From 12-20 June, 1950, Kelsall camped in the hills west of

Bathurst Inlet anmng a group of calving caribou. There was no aerial

reconnaissance to determine the distribution or numbers of calving
.

caribou east and west of Bathurst Inlet. Kelsall (1953) amcluded

that caribou calved within 10-15 km of either side of Bathurst Inlet

and later (1955)

Bathurst Inlet.

cows frequently

(Kelsall 1953) ;

suggested that, in nnst years, calving occurs east of

Since then, records kept at BurnSide Harbour indicate

migrate east across 13athurst Inlet during late May

however, there

the number of cws using this

there been aerial surveys to

has been no accurate documentation of

pre-calving  migration route nor have

document other pre-calving migration

routes directly south and southeast of the calving grounds.

Between 1952 and 1965, there was no survey coducted during June

delineating the Eathurst  calving grounds. Williams (1%5) observed

that in 1%5, the area northeast of Bathurst Inlet was a calving

ground for the Bathurst cows. Since 1965, the lo=tion of the calving

ground of the Bathurst caribou herd was establ ishd during .seve\

surveys (Williams 1%6; Boxer 1970, 1971, 1974; Calef and Boxer 1977;

N.W.T. Wildlife Service Files; Heard 1980a) . Each year, the location

has been east of Bathurst Inlet and moving progressively further east

tmards Perry River (Fig. 2) .

The extent of the Bathurst calving grounds (Fig. 1 ) was

&termined by suprimpsing the seven calving grounds delineated

during those aerial. surveys between 1966 and 1980. Calving carikou

have also been reported in the hills west of Mthurst Inlet in 1951,

1977 and 1979 (Kelsall 1953, G. Calef ~rs. comm. , R. I’4CKil10p ~rs.

u .—
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comn. ) and on the Kent Peninsula in 1936, 1937 and 1938 (Banfield

1980) . It has never teen documented how many caribou use this area
.

for calving.

Since 1974, the population of 1+ year old carilmu on the calving

ground has declined (Table 1). There appars to be an increase in the

size of the calving ground; however, the inconsistent definitions of

the boundaries of the calving ground amng surveys render this

observation tentative.

By mid-June, cows with calves are forming nursery bands, but we

do not know when they leave the calving ground. Postcalving

aggregations can be found on the lowlands around Bathurst Inlet by

early July (Kelsall 1955) . Rasmussen (1932) also documented such

observations. In sane years, there are few or no carikxm at Bathurst

Inlet throughout the summer (Kelsall 1955, Bird and Bird 1961) . We do

not kncxv which other areas are used by postcalving groups.

Beverlv CalvinQ Grounds

The Beverly herd migrates north and northeast in spring to the .

calving grounds north and south of Beverly Lake (Fig. 3) . Animals

that overwinterd near the east arm of Great Slave Lake must migrate

about 500 km, while those who winter south of Lake Athabasca migrate

over 800 km to a calving ground.

Prior to 1948, there are no anectbtal  observations of the Beverly

calving grounds. Lawrie (1948) did not observe calving, but his

records inply that the calving occurred north of Beverly Lake.

The location of the Beverly calving ground has been dccumnted

for 11 years be~ea 1957 and 19w (Fig. 4); however, the population

. . . . . . .,, ,.
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Table 1. Estimated number of 1+ year old caritm and size of Bathurst
calving ground, 1%6-1980.

—- .—— —-— — —

Year 1+ year old caribou Size of calying Reference
on calving ground * ground (km )

.—____ -—-—.-.—.—.-—

1966 65,180 8,200 Williams 1966

1970 99,500 7,526 Boxer 1970

1971 87,145 4,239 Boxer 1971

1974 %,435 6,799 Eoxer 1974

1977 61,729 7,688 Calef and Boxer
1977

1978 48,924 10,070 N.W.T. Wildlife
Service files

1980 34,240 10,195 Heard 1980a
—.— -——— -——

* Population estimtes revised by Heard 1980c.

.

,L-  ,,
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on the calving ground has been censused  in only 5 years (Table 2) .

MC@ of the calving occurred south of Beverly Lake in 1957, 1%2 and
. “

1979 (Kel~l and ~ughrey 1958? McEw~ 1%2? DarbY 1979)  ●
In 1957

and 1962, the pak of calving was late: 14 - 17 June. During toth

years, t recks across the Thelon River west of Beverly Lake indicated

that some ccws did calve north of Beverly Lake. Kelsal 1 (1958) did

not fly north of Beverly Lake during calving in

nmt cas that calved to the south crmtinued to

Thelon River, Beverly Lake and Aberdeen Lake.

1957. After calving,

move north across the

In 1958, 1%0, 1%5,

1971 and 1974, most of the calving occurred north of Beverly Lake with

the yearlings, bulls and varying numbers of pregnant cows rmaining

south of Beverly Lake (McEwen

Moshenko 1974) . In 1978 and

Beverly Lake (Heard and Decker

1959 and 1%0; Look 1965, Rippin 1971,

1980, all calving occurred north of

1980; Gunn and Decker 1981) .

The data suggest that most calving occurs north of Beverly Lake

except when spring migration is delayed by snow. The extent of the

E!everly calving grounds (Fig. 3) was determined by su~rinposing the

11 calving grounds delineated during tkose aerial surveys ketween 1957

and 1980. The Thelon River bisects the Beverly calving grounds into .

the northern Beverly calving grounds and the southern Beverly calving

grounds. In 1958 sane calving occurred outside this zone. Mc13Wen

(1959) reported calves zumng a few thousand animals east of Artillery

Lake. Kelsall (1958) sus~cted that there was a secoti smaller

calving area south and west of the Thelon River towards Aylme r Lake in

1957. He observed tracks of several thousand animals which had split

f ran the main movement and moved north along the west side of the

Thelon River in early June. He does not comment on the composition of

that group; he lost contact with them before they left the main herd.
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Table 2. Estimated number of 1+ year old caribou Canal size of Beverly
calving ground, 1%0-1980.

--.----...—— —

Yea r 1+ year old =ribou Size of cal irqY
Reference

on calvinq qround * ground (km )
North South

.— ——-— ---—_--— — ———

1%0 42,640 6,000 5,979 ~,~~en 1%0

1971 56,700 31,200 3,363 Rippin 1971

1974 64,41.O 6,567 4,209 Fbshenko 1974

1978 51,000 ** 6,000 Heard and Decker
1980

1979 *** *** 16,000 Darby 1979

1980 43,000 ** 4,849 Gunn and Decker
1981

.-_ —___ —-- ——--—— —— —

* Population estimates revised by Heard and Decker 1980.

X* No caribou seen on southern calving ground during
reconnaissance.

*** No census.

.

I
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This route to the Aylmer Lake area is followed frequently by migrating

bulls cluing my (Darby 1978, Darby 1979).

Since 1971, the population of 1+ year old caribou on the calving

grounds has declind (Table 2). The varying methodology amng surveys

cautions against evaluation for a trend in size of calving ground.

By mid-June, cws with calves form nursery bands which later

coalesce into pstcalving  aggregations. There are few anec~tal

observations describing pstcalving movements of the Beverly herd. In

late July of 1900 and 1901, both Tyrel 1 and Hanbury saw large numbers

of cows and calves moving south across the Thelon and Hanbury Rivers

(Preble 1908). In August of 1929, large numbers of cows and calves

wre moving west-northwest of Baker Lake. Those movements correspmii

to postcalving movenwnts  made by Beverly cows and calves tday. In

mid-July 1957, cows and calves cross~ the Dubamt River and head~

tmards Baker Lake. They remained north and west of Baker He

throughout July (Kelsall 1% O) . In 1978 and 1980, the pstcalving

aggregations moved west and southwest. They had left the calving

ground by 27 June in 1978 and by 7 July in 1980 (Darby 1978, Cooper

1981) . In 1979, the calving ground arched from south of the Thelon”

River to north of Beverly Lake.

Thelon River moved north tmards

northern portion of the calving

After calving, ccws south of the

the Back River, while cows on the

ground moved west. At the end of

June, many cows ranained on the eastern prtion of

In 1979, cws had left the calving ground and were

River by the end of July (Darby 1979) .

the calving ground.

south of the Thelon
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Kaminuriak Calvinq Grounds

The Kaminuriak herd migrates in spring to the calving grounds

east of Kaminuriak  Lake (Fig. 5) . Spring migration routes vary in

length from 150 km to over 600 km. In most

north or northeast; however, in sane years

winter near Chesterfield Inlet, their sping

the south.

years, the migration moves

when segments of the herd

migration movements are to

Prior to 1947, there are no records of the location of the

calving grounds of the Kaminuriak herd. The first suggestion came in

1947 when Turner reported many dead newborn calves around Kaminur iak

Lake (Banfield 1951) . Lawrie (1948) inferred frxnn conversations with

local people that there was a

Kaminuriak and Maguse Lakes.

Lake in late Nay 1960 (McEWen

with the current location.

major calving area in the region between

Pregnant cows Wre seen north of Carr

1960) . Those reports are all consistent

Malfair (1963) conducted the first survey which defined a

Kaminuriak calving ground. Since then, the calving grounds of the.

Kaminuriak  herd (Fig. 6) have been located during 13 aerial calving

ground surveys kx?tween 1%6 and 1980 (Land and Elm&n 1971, Bcwden and

Tirmmrman 1972, Parker 1972b, Land and Hawkins 1973, Hawkins and

Howard 1974, Miller and Broughton 1974, Hawkins and Calef 1977, Darby

1978 and 1979, Heard 1980b and 1981) . Each year, the calving ground

has been within 60 km north, south or east of Kaminuriak Lake. The

extent of the Kaminuriak  calving grounds (Fig. 5) was determined by

su~rimpsing the 14 calving grounds delineated ketwen 1963 and 1980.

Although censuses in 1971, 1972 and 1973 were conducted, problems in
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the methodology of each survey precluck  an estimate of the ppulation

of those calving grounds (Cook and Jacobsen 1976) . The high

proportion of yearlings and subadults on the calving ground in 1980

produce an artificial implication that the size of the Kaninuriak  herd

has increased since 1977 (Heard 1980b). In reality, the ppulation on

the Kaninuriak calving grounds has declined steadily since 1%8 (Heard

19 EIId) . The variation in size of each calving ground is partially a

reflection of incxmsistent  methods used to define the boundary of a

calving ground (Table 3) .

Postcal.ving  aggregations are normally f ormd by the end of June.

In 1%6, 1%7, 1%8, 1970 and 1976, postcalving aggregations moved

north or northwest towards Baker Lake and the Icwer Kazan River and

had left the calving ground by the end of June (Parker 1972b, Miller

and Broughton 1974, Fischer et al. 1977) . In 1978, half the cows

remained on the czilving  ground until early Au~st; however, one large

group moved southeast and reached Eskirm Point by mid-July (Darby

1978) . In 1980, the general movement was toward the southeast, and

cows and calves had left the calving ground after the end of June

(Coopr 1981). In 1979, cows and calves remained saittered throughout .

the calving ground and sumner range and did not form postcalving

aggregations (Darby 1979).

. . . .,*
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Figure 5. lQmvn winter ranges and direction of spring migration
used by Kaminuriak  barren-ground carihu herd, 1950-1979.
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Figure 6 continued
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Estimated number of 1+ year old caribou and size of the
Kaninuriak calving ground, 1966-1980.

—-——. —-

Year 1+ year old =ribou Size of cal~ing Reference
on calving ground * ground (km )

1%6 ** 6,400 Parker 1972b

1%7 ** 6,400 Parker 1972b

1968 27,178 5,972 Parker 1972b

1970 ** 5,200 Miller and
Broughton 1974

1971 * 4,710 Land and Bowden
1971

1972 * 5,000 Bowden and
Timmerman 1972

1973 * 2,939 Land and H-kins
1973

1974 24,500 6,021 Hawkins and
Howard 1974

1976 18,888 9,700 Hawkins and Calef
1977

1977 16,503 18,500 Heard 1981

1978 ** 8,200 Darby 1978 .

1979 ** 6,500 Darby 1979

1980 20,551 1,525 Heard 1980b
—— ——

* Population estimates revised by Heard 1980d.

** No census.
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ANNUAL RANGE OF THE THREE HERDS

western portion~ south of

the Bathurst herd is within

Great Bear Lake, of the present

one physiographical  region -- the

Platis (E?ostcck 1970) . The remainder of the l?athurst range,

as the present ranges of the Beverly and Kaminur iak herds

(Fig. 7) , are within one other physiogra#.ical region -- The Canadian

Shield (Wstcck 1970) . The Shield is a vast plate of Precambrian rock

thinly covered by glacial rubble.

The total change in elevation is less than 600 m frcnn the centre

of the Shield to the Arctic ocean border. The gradual change in

elevation and the lack of structural control by the underlying bedrock

result in porly developed drainage ~ttems. Lakes are numerous and

cover an estimated

lakes are remnants

last ice sheet.

40% of the land surface (Kelsall 1%8) . Most large

of glacial lakes formed during the recession of the

The carikou ranges lie within the boreal forest (taiga) and

tundra biomes (Pruitt 1978) . The taiga is an open woodland of black

s~uce (Picea mariana) inters~rsed with white spruce (Picea alauca)

on alluvial. sites, and tan-ar=k (Larix laricina) and jack pine (-
.

banksiana)  on drier ridges. The decidwus s~cies, paper birch

(Betula wwrifera) , balsam pplar (PODU lus balsamifera) and trembling

asp?n Ll?oDulus t renmloides)  , occur throughout the taiga. Lichens,

shrubs and heath species are daninant understory species. All three

calving grounds are on the tundra which is characterized by an absence

of trees (Bradley et al. 1981) .

The soils of the taiga and the tundra are thin mixtures of

glacial tills, eroded bedrocks and organic matter. The calving
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. . .

grounds are within the zone of continous permafrost. The active layer

during summer is rarely dee~r than 1 m. The continous freezing,
.

thawing and refreezing has resulted in large areas of patterned ground

throughout the tundra. Peat depsits are cannun in wetlands which are

dominatd by ~hacmun mosses and sedges; the growing season is short;

and the nutrient supply is limited. Thus, the annual productivity of

the taiga and tundra is relatively low compared to more southern

regions.

On the winter ranges of the three herds, belcw treel ine, the mean

daily temperatures rise above freezing during May. Lakes begin to

thaw and become ice free during early June. On the tundra calving

grounds, the mean daily temperatures do not rise above O°C until late

May. Mean daily temperatures during calving are less thzm 5°C

(I(elsall and Loughrey 1958, Pruitt 1958, McEwen 1%0). Snow stor’ms or

freezing rain are commn during the calving period. The small lakes

on the calving ground are normally free of ice by the end of June but

the larger lakes suti as McAlpine, Beverly, Aberdeen, Baker and

Kaninuriak frequently omtain large ice pans until the end of July.

Average annual precipitation in the taiga and tundra is less than “ ‘

25 cm. The majority of the average annual snowfall of 100 cm drops on

the taiga and tundra during late fall and early winter. The strong

~evailing  northwesterly winds during the wtiter cause the snow to

become win~cked across the tundra and on the lakes within the taiga.

[
I

—
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lWOGRAPHY

Introduction

Topography is defined as the “physical features of a district or

region taken collectively” (American Geological Institute 1974) . In

our description of topography of the calving grounds, we have also

amsidered the topography of the surrounding areas. Bedrock gives the

landsca~ its basic expression. Glaciation and marine inundation are

anrmg the major processes that modified the landscape.

The granites, gneisses, sedimentary and volcanic rocks of the

Canadian Shield evolved durinq the Precambrian age. Over a ~ricd of

200 million years, erosion flattened the surface, and the major

coastal bays and inlets ~re forme6 (Eostock 1970). Glaciers formed

elongated bedrock ridges (roches moutonnees), crag-and-tail hfils, and

drumlins. The retreat of the glaciers left a dismntinuous blanket of

till enclosing erratic kxmlders and shaped into various landforms --

minor moraine ridges (transverse ridges or ribbed moraines oriented

transversely to the direction of ice flow), end moraines and ground

moraine or till blanket (Ice 1959). Depsition from meltwater of he

glacial retreat formed sand and gravel landforms -- eskers (sand

worms), kames (isolated gravel mounds) and outwash plains (formed at

the ice mrgin during a puse in the retreat of the glacier). Large

glacial lakes formed when the retreating ice blcxked drainages. As

ice retreat continued, drainages o~ned and the water level in lakes

fell, leaving behind elevated &aches or strand lines. Lakes were

formed in the Thelon, Lockhart and Back River system as well as in

the Contwoyto Lake and Dubawnt Lake basins (Craig 1964). The glacial

ice continued to retreat until it occu@ed a small pxtion of the
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1 ... -.
~” District of Keewatin known as the Keewatin ice divide. The Keaatin

I
ice divide was the centre of the Laurentide ice sheet which covered

$

most of the

the origin

1980). The

ketween the

Northwest Territories during the last ice age. It is both

and the last stand of the Laurentide ice sheet (Shilts

location of the Ke&atin ice divide aligns with the border

summer ranges of the Kaminuriak and Beverly herds. There

are few glacial

f low. Instead,

6,000 years ago

The weight

landforms  in that area because there was no active ice

the final remnants of the Laurentide ice sheet melted

(Shilts 19~) .

of the glaciers depressed the land. As the ice

melt ed, seas flooded nuch of the northern and caste rn edges of

mainland Northwest Territories. Slowly the land rebounded and the

retreat of seas left marine strand lines and layers of marine silts,

and formed terrzces along glacial landforms.

Since the retreat of the seas 7000 years ago, topography has

changed relatively little. Sane river canyons have been cut and

debris has been removed by river or crept dam slopes. Shattered rock

(felsenmeer)  and various types of patterned rock have been formed by

frost action (James 1972) .

At least two research hypotheses in the literature propose that

topography has influenced the selection of calving ground sites by

cows . One considers the use of various topjraphical features by cows

and calves during inclement weather while the other considers the

indirect ef feet of topgraphy on vegetation.

Parker (1972b) discussed the provision of relatively dry or

sheltered sites by varied topgr~hical features as shelter for

newborn calves from wet snow, rain storms and strong winds. The

Combination of precipitation, strong winds and low temperatures is

. ... . *.
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most lethal to newborn calves (Miller and Broughton 1974) as

hypothermia and
.

Banfield (1951)

mortality after

There are

behind rocks or

respiratory ailments, including pneumonia, can result.

and Kelsall (1953, 1%0, 1%8) described increased

storms on calving grounds.

no publishd observations of calves seeking shelter

ridges during storms. Cur observations and those of

F.L. Miller (pers. comm. ) indicate that calves seek shelter by bedding

dcwn on the leeward side of the bedded cow. ~ttle (1959) attributed

the survival of four 4-day-old calves during a storm to their ability

to =ek shelter compred to four 4-day-old calves that wxe tethered,

unable to seek shelter and died. The mall sample size and pssible

stress of being tethered restrict interpretation of his results.

There are no published observations of cows seeking shelter on the

calving grounds. Kelsall (1953) and Skoog (1968) suggested that cuws

are more restless during a storm but DeVos (1%0) stated that cows bed

during strong winds.

A second hypothesis proposes that the import ante of the

topxjraphy is indirect. The effect of varied topography on creating

vegetative variation that gives carilmu a choice of vegetation in g

progressive phonological changes and under various snow conditions has

been described in studies of

Alaska (Kuropt and Bryant

Wartell pers. comm. ) .

calving grounds and

1980) and in the

caribou behaviour

Yukon Territory

in

(A.

Methods

Information on the geology, glacial landforms  and marine

inundation of the calving grounds was taken from 1:1,000,000 or

,,
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i
; 1:500,000 C@lqy  and swf icial geology maps and supplemented by

: information fran the literature. On the tundra, variations in,:.

topography are primarily a result of the presence of glacial landforms

and bedrock outcrop. We evaluated this variation by using surficial

geology maps to outline areas with recurring types of glacial

landf orms (landf orm units) . ~Jine different landf orm units have keen

identified.

characteristics

The type of bedrock influences the physical

of an outcrop, which influences the character of the

topography. Thus the nine landform units are subdivided on the basis

of absence of bdrock outcrop or the presence of granite/gneissic~

sandstone, volcanic, conglomerate or quartzite outcrop. For example,

the landform

primarily by

(’IWo glacial

unit, drumlin fields-sandstone, indi=tes an area covered

drumlin fields with varying amounts of sandstone outcrop.

landfonns, roches moutonnees and crag-and-tail hills, are

[.’.

tedrock modified by glacial action; therefore, they are considered as

bedrock outcrop. )

Landform units are map~d for the Beverly and Kaminuriak calving

grounds, but not for the Bathurst calving grounds as detailed maps of

surficial features did not cover those areas. The data on elevation”

were taken from 1:1,000,000 topogra@ical  maps.

&Ql&S

Bathur st Calvinca  Grounds

In the central and eastern portions of the calving grounds, the

bedrock is usually expxed as long, low, narrow ridges of frost-heaved

rock slabs and boulders. The amount of exposed bedrock increases to

100% towards Bathurst Inlet (Bird and Bird 1%1). Glacial landforms

.:*
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are more abundant on the southwest and southeast pxtions of the

calving grounds. North, towards the Q~en Maud Gulf, there are

extensive marine silt plains. Average elevation is 150 m asl.

The Eathurst calving grounds are underlain by gneissic granitic

rocks enclosing narrow volcanic belts. The land west of Bathurst

Inlet and the Western River is underlain by tilted layers of

quartzites  and sedinrsntary rocks (Fraser 1%4) which increased local

relief and elevation. Bathurst Inlet and the Western River trench are

the expression of a major fault zone separating the sedimentary rocks

to the west fran the granitic gneisses and schists underlying the

calving grounds (Fig. 8) .

Glacial landforms  found on the Bathurst calving grounds includ?

drumlin fields, eskers, outwash plains, end rriiraines and till plains

(ground moraines) . Drumlins and eskers are oriented northwest-

southeast in the direction of the ice flow. The till is compsed of

boulders in a sandy matrix. The end moraines around MacA.lpine Lake

prallelled the edge of the retreating ice sheet and trend northeast-

southwest. In areas of thin till cover, renoval of the sand matrix
.

has created extensive boulder fields (Eird and Bird 1%1) .

A study of the literature indicates that six landform units are

unevenly distributed on the Bathurst calving grounds (Table 4) . Three

other areas on the tundra range of the Bathurst herd have an abundance

of glacial landfom similar to that of the Bathurst calving grounds

(Prest et al. 1970) . One area extends from MacAlpine Lake to the

Bullen River. The other two zones are near the treeline; one is

Central on Point Lake and the other extends north of Cop~ rmi.ne Rive r

and Takijuq Lake to the Coronation Gulf. None of those areas were

flooded by marine waters after the retreat of the ice sheets.
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Table 4. Landform units* on Bathurst calving grounds.
-. .--— —________ _______ ,____

. Dominant glacial Outcrop geology
landf orm(s) ————--—-——

no granitic/ volcanic
outcrop gneissic

— ——— ____ —._. -- ——— —-- —--.——

Drurilin fields x

Eske rs x

Outwash sand de~sits x

Till plain x x

End moraine x x

—- —-_ _—. --—_-  _________  ---- --.—-—-—-—-—————

* Landform units are subdivided depnding upn the daninant geological
outcrop occur ring in the subdivision.

. . .
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Marine waters inundated all the the Bathurst calving gro~ds

.- . ~ following deglaciation  (Fig. 9). Zones of marine silts and nuddy
t

lakes are comnmn.
i
3 glacial landf orms.

Eathurst Inlet and

of marine silt and

Wave action has slightly nndif ied the outline of

Marine strand lines occur on rccky S1OPS near

Queen Maud Gulf (Blake 1%3) . Extensive deFQsits

sand fill the depressions tetmen glacial landf orms

and bedrock outcrops from Queen Maud Gulf south to MacAlpine Lake and

on the west shores of Bathurst Inlet (Bird and Bird 1%1). Unlike the

country east of the calving grounds, areas south of the calving

grounds and west of Bathurst Inlet were not flooded by narine waters;

however, portions along the major rivers were flooded by glacial

lakes.

The aspsct of the calving grounds is northeast. The distance

between south and north borders is 110 km; the range in elevation?

however, is only 200 m (50-250 m asl) , and local relief changes are

less than 60 m (Fraser 1%4). Elevations and local relief increase to

300+ m south and west of

Beverlv Calvina Grounds

the calving grounds (Fig. 10) (Fraser 1%4) .

.

Little bedrock outcrops on the Beverly calving grounds. Glacial

landf orms are abundant throughout the

deposits occur on the calving grounds;

occur throughout the central portion of

elevation is 200 m asl.

calving grounds. No marine

however, lacustrine

the calving grounds.

deposits

Average

Gneissic granitic rocks outcrop in the northeast corner of the

calving grounds. Volcanics, gneissic granites and conglomerate

outcrop in the southeast corner of the calving grounds (Wright 1955,

.
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1957) . Flat-lying sandstone underlies most of the Beverly calving

grounds. The sandstone is poorly e~sed; the scattered outcrops are

only a few inters higher than the extensive layer of glacial drift

(Wright 1%7) . This terrain extends southwest of the calving grounds

throughout most of the Thelon Game Sanctuary. Gneissic granitic rocks

outcrop north, east and south of the calving grounds (Wright 1955,

1957) . Outcrop in those areas is more extensive and the bedrock

exerts tetter structural a)ntrol over drainage and the Shap of lakes.

Glacial landforms on the Beverly calving grounds include

drumlins (usually aggregated into fields) , eskers, outwash plains,

rib~d minor moraines and till plains. Drumlins and eskers are

oriented northwest-southeast while ribbed minor moraines trend

northeast-southwest. Most of the til 1 is inundatd with boulders

(Craig 1%4).

Eight landf orm units are distributed throughout the Beverly

calving

in one

Beverly

tend to

grounds (Table 5, Fig. 11) . Such a variety of landf orm units

area does not occur on the raaining tundra range of the

herd. West and south of the calving grounds, landf orm units

be nmre extensive and composed of only one recurring glacial”

landf orm. Southeast of the calving grounds, the extensive till

blanket produces a uniform topography. The lack of relief is a

consequence of the Keewatin ice divide (Lee 1959) . An area similar to

the Beverly calving grounds exists south of the treel ine betieen

Kasba, Ehnadai and Nueltin Lakes; however, the orientation of the

glacial landf orms is northwest-southeast and bedrock is pr irraril y

volcanics with some granitic rocks (Wright 1%7) .

Only the southern shores of Beverly Lake on the calving grounds

wre covered by sea inter after the ice receded. Strand lines seen

,
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Table 5. Landform units* on Beverly calving grounds.

—- -- .—— .- -—

Daninant glacial Outcrop geolqy
landform(  s) — .  .——

no sand- conglom- granitic/ volcanic
outcrop stone crate gneissic

.—

Drumlin fields. x x x x x
Eskers x x x x x
Ribbed minor moraines x x
Till plain x x x x
Outwash sand deposit x x x x x
Drumlins and eskers x x x
Drumlins and ribbed

minor moraines x x x x x
Drumlins, eskers and

ribbed minor moraines x x
— --— — —  —

* Landform  units are subdivided depending upon the dominant geological
outcrop occurring in the subdivisions.

9

.

.
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elsewhere are from ~st-glacia.l lakes formed in the ‘Thelon valley

(Wright 1%7) . Marine silt is uncammn on the calving grounds (Fig.

12) .

The surf ace of the northern 13everl y calving grounds is slightly

lenticular. The change in elevation from the centre, which is north

of Sand Lake (259 m asl) , is stout 100 m to the north border (148 m

asl) , and about 150 m to the south border (100 m asl) . The radius is

75 km. Local relief is less than 60 m. On the sout hem Beverly

calving grounds, elevations decrease toward the Thelon River, Beverly

Lake and Dubawnt River. The magnitude of change is similar to the

northern calving grounds. Elevations increase west and south of the

Beverly calving grounds and decrease to the north and east. Local

relief remains similar (Fig. 13) .

Kaminuriak Calvinu Grounds

Outcrop is plentiful throughout the Kaminur iak calving groun&

ana there are no extensive glacial depsits. Pockets of mrine silts

are scat t erd throughout the calving grounds. Average elevation is .

100 m asl.

‘l’he northern and southern sections of the Kaminuriak calving

grounds are underlain by volcanic rocks. These “greens tones” outcrop

as low, rounded hills (hs.ws) such as east of Parker Lake (Wright

1%7). The far northwest corner of the calving grounds is underlain

by flat-lying sandstone and relief is low. Granitic gneiss underlies

the central ~rtion of the Kaninuriak  calving grounds (Wright 1955) .

This rock t= extends east and west of the calving grounds and north

across Chesterfield Inlet. Outcrops are cmn, of varying size ana

.

.-
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moderate relief. North of Kaminak Lake, quartzite

the green stone belt as long, white ridges oriented

Glacial landforms  found on the Kaminuriak calving grounds incluck

drumlin fields, eskers, ribbed minor moraines and till plain. The

orientation of the drumlins and eskers is northwest-southeast while

ribbed mtior moraines trend northeast-southwest.

Five landform units occur on the Kaminuriak calving grounds

b (Fig. 14, Table 6). Those landform units occur throughout the calving
. . .
:.. grounds. Such a variety of landform units does not occur on the

remaining tundra range of the Kaninuriak herd. South and west of the

calving grounds, fields of drumlins predominate. The variation in

landform units also decreases towards Hudson Bay and north of the

calving grounds. An area similar to the Kamtiur iak calving grounds

exists south of treeline ketwen Kasba, Ennadai and Nueltin lakes;

however, the orientation of the glacial Iandforms  is northeast-

southwest.

All of the calving grounds were inundated by the Tyrell

(Prest et al. 1970). Wave action modified the glacial landforms

sane drumlins and eskers are terrzced. Strand lines may occur

Sea

and’

on

west-f acing slopes and depsits of

bedrock or till (Lee 1959) (Fig.

north of Chesterfield

grounds.

The as~ct of the

Inlet, or

marine silt ad gravels may overlie

15) ● No marine flooding occurred

west and southwest of the calving

calving grounds is generally east with three

praninent tosses (northeast of Parker Lakes, east of Kaminuriak Lake

and west of Savage Lake) . The change in elevation is less than 150 m

(53-183 m asl) over a distance of 130 km with local relief less than
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Figure 13. Elevation on Beverly calving grounds.
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Figure 14. Landform units and geology of Kaminuriak
calving ground .

Calving gimnd boundary

IMninant glacial landform in
landform unit:

1

2

3

4

5

s

Q

G

v

drumlin fields

ribbed minor moraines

drumlin fields and ribbed
minor rmraines

eskers

till plain

Fbck outcrop associated with
landfoxm minor nnraines:

sandstone

quartzite

granitic/gneissic

volcanic
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Table 6. Landf orm units* on Kami.nuriak calving grounds.

.—. —. —-—

outcrop geology
Daninant glacial —-
landform(s) sandstone qurtzite granitic/ volcanic

gneissic
— --

Drumlin f~elds x x x x
Eskers x
Ribbed minor moraines x
Till plain x x x x
Drumlin and ribbed minor
moraines x x x x

--

* Landform units are subdivided de~nding upon the dominant geological
outcrop occurring in the subdivision.
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70 m. Elevation continues to decrease east of

remains similar south of the calving grounds and

and southwest of the calving grounds (Fig. 16) .

Discussion

Varied to~raphy is char~teristic of all three calving grounds. *

Flat-lying sandstones character ize the Beverly calving grounds and
..
.
%

form a smooth surface overlain by various glacial landfom. Outcrops g~

as well as rar ine

calving grounds.

Aaracterizing  the

uneven. Glacial

;
lacustrine depsits are unccnmm on the Beverly

.

The surface of granitic and gneissic bedrock

Bathurst and Kaminuriak caving grounds is more

landforms are superimposed on the undulating

landsca~; bedrock is often expsed as low, rugged outcrops or ridges.

We suggest that the outcrop is most abundant on the Bathurst calving

grounds. Outcrop is also abundant on the Kaminuriak calving grounds

but it is much more variable in extent and shape. Strand lines on

those two calving grounds are striking to the casual observer but they

and other marine deposits have little effect on topography. The

marine influence is not found elsewhere on the range of the Bathurst

caribou herd; however, the presence of m rine silts is not confined to

the calving grounds on the Kminuriak range. The presence of marine

silts may increase the productivity of tundra vegetation ( Zoltai et

al. 1980) .

In contrast, surrounding areas have nmre uniform topography due

to the decrease in variety of glacial landforms. Underlying bedrock

is often

anywhere

zones of

. . .

similar to the calving grounds. Marine silts are uncomnmn

on the tundra ranges of the three herds except the coastal

the Kaminuriak range.

. . . . .



59

96 “
Y4-

B4”-

5

‘%.

9h “

6 4

6 3

Q2

Figure 16. Elevation on Kaminuriak calving grounds.

Legend

Calving ground bwnda.ry

. . . . . Caribou Protection Zone -
Primary calving Area

.—— 100 m

200 m

.s

. .



60

.

i

In relation to winter range and spring migration routes, the

caribou of the three herds, except thxe of the Kaninuriak  herd

wintering along the Hudson Bay coast, move to areas of lwer elevation

for parturition. Kelsall (1968) , after observations on the Bathurst

and Beverly range, and Parker (1972b) , after observations on the

Kaminuriak range, suggest that calving occurs on elevated terrain.

They likely refer to elevation of sites within the calving grounds.

The sunmits of bedrock outcrops and glacial landforms offer slightly

elevated terrain on the calving grounds. We do not knew whether cows

concentrate on tlmse areas during calving.

The lack of field observations prevents us from evaluating the

importance of topgra@ical features as shelter to calves; hwever, if

the calws do use topographical  features for such a purpose, those

features are available on all three calving grounds ad off the

mlving grounds. The granitic,  gneissic and volcanic outcrops that

a)uld offer shelter to calves on the Bathurst and Kaminuriak calving

grounds are uncon-mmn on the Beverly calving grounds and southwest of

the Beverly calving grounds. South of the Beverly calving grounds,

those outcrops are more comnmn. The abundance of boulders in the tiil

ensures that some shelter frcm wind muld be available to calves on

the Beverly calving grounds. Although the relief of glacial landf orms

is usually less than 50 m, such features could act as a witibreak for

young calves .

Topographical features are not, however, essential for the

provision of shelter on the calving grounds. Klein (pers. cam.) has

pointed out the shelter offered by ErioDhorum tussccks on the Western

Arctic and Porcupine caribou calving grounds. On well-drained

hillsides and sloping ground, calves can lie belween tussccks. Klein

. . .

\
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‘i’ (pers. ccmm. ) notd that large boulders would tend to disperse the

~ribou and reduce long range detection of predators, thus f avouring

predation.

Studies of cari~u and vegetation on other calving grounds

suggest that the availability of a variety of phenoloqical stages can

be inportant to caribou (Kuropt and Bryant 1980) . Such obse~ations

imply that ~ indirectly, topography can be an important characteristic

of sites selected  as calving grounds. We need observations of caribou

feeding habits on the calving grounds to evaluate the importance of

topography as a char=teristic of the calving grounds. Certainly ~ the

variety and orientation of the glacial landforms within the three

N.W.T. calving grounds

moisture and substrate

the varied topography

maximizes the combinations of slope, aspect ~

available

on the

cammnities form a nmsaic which

to the caribu. It is expected

for plant growth. The implication of

calving grounds is that vegetation

offers choices of microhabitat sites

that the more uniform topography off

the calving ground reduces this variation in vec@ation. On the

windswept barrens, the sunmits of outcrops and glacial landf orms may

be snowfree and immediately available as feeding sites upn arrival of”

caribou on the calving grounds. However, although they are sprsely

vegetated (Thonpson et al. 1978, Zoltai et al. 1980), they are onlY

temporary feeding sites.

.a8
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ShXIWIELT PA!l?I’ERNS

Introduction
.

Lent (1gf30) used LANDSAT imagery to document the Pttem of

snowmelt for 3 years in northwestern Alaska. He observed that

pxtions of the eastern and western ends of the North S1OP of Alaska

had earlier snowmelt (mid-May) than surrounding areas. Those snowf ree

“islands” cor res~rxied to the gene rd locations of the calving grounds

of the western Arctic and Porcupine herds and Lent (1980) suggested

that the lccations were largely in respn~ to snwmelt pttems.

Availability of newly greening vegetation is de~ndent upon

timing of snwmelt. The pttem of sncwmelt also affects the nutrient

mnt ent of the vegetation. Pregnant and lactating cows on the calving

grounds have high demands for nitrogen and phos~orus and require high

quality forage to meet those demands.

Cows can respod to the effects of snanrelt at two levels.

First, at a regional level, the overall pttern of snowmelt on the

calving grounds when compared to surrounding areas may influence” the

general location of the calving grounds. Seared, at a local level,

the @ttern of snwnelt is influenced by local relief and, in turn,

may influence habitat use by cows on the calving ground. We adopted

Lent Is (1980) ap~oach and used satellite irmgery to determine the

~ttern of snowmelt on the three calving

Methods

grounds.

Data on snowcover and snowmelt pttems were obtained

sources: (1) Snmcover obse~ations  in eafl y June during

from three

reconmis-

.



.

63

ace flying on calving ground surveys were collated. (2) Snwcover

on each calvlng ground ketween mid-May and mid-June, 1974-1977, was

&emtied from Northwatch snwcover charts (prepared by Gregory

“~~cience Ltd. , Ottawa, Cntario) . They iktermined snowcover through

visual interpretation of irmges produced by hW4, NOAA5, IANDSAT 1 and

LANDSAT 2 satellites. Snowcover was initially determined from

&VHRR (very high resolution radiometer) inagery and verified with

LANDsAT-16S  (multis~ctral  scanner) imagery. Cycling time was 24

~xmrs for - satellites and 18 days for LANDSAT satellites. (3) We

also examined LANDSAT-MSS  imagery on a microfiche scanner to dstermine

the psition of snmline and the regional trends of ice break-up on

lakes. Imagery was available every 9 days for 1974 and 1 !776, and

every 18 days for 1977-1980.

Results and Discussion

Clouds frequently obscured the three calving grounds during late

May and early June, which limited the usefulness of the LANDSAT

image ry. However, the existing data for 1974, 1976 and 1977 agree .

with the Northwatch results (Table 7 and 8) . The few comparisons of

snowcover observed during calving ground surveys with snowcover

estimtes from the satellite imagery (Tables 7, 8 and 9) generally

agree. An exception was during 29 May 1979 when 90% snowcover was

observed during recomissance flights on the Kaminuriak CalVin9

grounds and inter~etaion of the LANDSAT imagery s~gested the area

was sncwf ree. This discrepancy would not have occur red if the NOAA

imagery which is received daily had teen available for inter ~etat ion.
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Table 7. Snwcover between mid-May and mid-June on Bathurst, Beverly and
Kaninuriak  calving grounds as documented from NorthWatch snowcover
maps, 1974-1977.

—--

Date Bathurst calving Beverly calving Kaninuriak  calving
ground ground ground

1974
May 13 75%+ 75%+ 75%+
June 1 75%+ 25-7 5% O-25%
June 18 o-25% north--rest lakes most lakes open

frozen;
south--nmt lakes open

i975
May 13 75% 75%+ 75%+
May 20 75%+ 75%+ o-7 5%+

Bathurst Inlet--25-5O%
May 27 75% north--2 5-7 5% o-2 5%

Bathurst Inlet--O south--O-2%
June 3 0-2 5% o-2 5% o-2 5%
June 10 most 1 akes frozen rmst lakes opm nnst lakes opm

May 17 75%+ 75%+ 75%+
my 25 25-7 5% 75%+ 2 5-75%
May 31 25-75% 75% o-25%
June 8 west of Ellice R.--O-25% north--7 5% o-2 5%

east of Ellice R. --25-75% south--25-75%
June 14 0-2 5% north--2 5-7 5% o-2 5%

south--O-2 5%
June 18 0-2 5% north--25-7 5% most lakes opm

south--O-2 !%

1977
by 16 75%+

Bathurst Inlet--25-75%
my 23 75%+
May 29 west of Ellice R.--25-75%

east of Ellice R.--75%+
June 6 25-7 5%

E!athurst Inlet--O-2%
June 14 nnst lakes frozen

75% 25-7 5%

75%+ 2 5-75%
north--7 5%+ 25-7 5%
south--2 5-7 5%
nort&-25-75% o-2 5%
south--O-25%
north--rmst nmst lakes opm
lakes frozen
south--most
lakes open



Table 8. SnowCover during June on Bathurst,  Eeverly and Kaminuriak calving
grounds as documented from LANDSAT imagery 1974, 1976, 1977-1980.

. -— —--

Date Bathurst calving Beverly calving Kaninuriak  calving
ground ground ground

——. -- ——
1974
Junel* * mmt lakes frozen

and snowfree
June 8 west of Ellice R.—O% * *

east of Ellice R.--O-2%
June 17 * north--rest lakes most lakes open

frozen and snowfree
south--*

—
1976
J u n e 6 * * sncwfree and most

lakes frozen
June 15 west of Ellice R.--O% *

east of Ellice R.--50%O%
June 24 northeast of Hiutak R--- * nmt lakes open

nnst lakes frozen
.—

1977
May25 * * snmfree and most

lakes frozen
June 16 east of Hiutak R--- * nwt lakes open

IIK)St lakes frozen
and snowfree
~st of Ellice R---
rmst lakes open

1978
June 23 snowfree and most snmfree and most snuwfree and sn@l

lakes frozen lakes frozen lakes open

1979
May31 * north--lOCR snowfree and most

south--snowfree lakes frozen
nmst lakes frozen

June 12 100% * *
Bathurst Inlet--
snowfree and nmst
lakes frozen
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Table 8. (cent’d)
— — — -  — _

Date Bathurst calving Beverly calving Kaminuriak calving
ground ground ground

* cloudy or no data available.

—

*

0-50%
lakes *

lakes

. .

191Kl
June 7 0-50%

Bathurst
June 13 *
June 18 snowf ree

*

Inlet--snowfree
*

and mst nortk-nmt
lakes open west of frozen
Ellice R. South--rest

open
—-



T, ,... .
b’,~“.-

,,-:*,&

.

67

y ..,..,.
~$ ~le 9. Sncwcover during reconnaissance flights 1-3 June of Eathurst,
.,: ,, Beverly and Kaminuriak calving ground surveys 1957-1980.

—.

ng

—

— .—-— — _.___ —- -———- —
~Zr2GZvi ng

----— —.. -
Beverly calving Kaminuriak calving

ground ground ground
--— --— - --—— .— -——

~—-- Referenceyear Snw Sncw l=f erence Sncw Reference
cove r cove r cove r
(%) (%) (%)

———.- —-- —

1957 - 90 Kelsall and ‘~

Malfair 1%3
Iaok 1%5
Parker 197 2b
Parker 1972b
Parker 1972b
Miller and
Broughton 1974
Rippin 1971
W&n and
Timmerman 1972
Land and
Hawkins 1974
Hawk tiS and
Howard 1974
Hawk iIIS and
Calef 1977
Heard 1981

Darby 1978

Darby 1979 ●

Heard 1980b

Loughrey 1956
Pruitt 1958
McEWen 1%0
McEwen 1%2

90
0
*

1958 -
1959 -
1%2 -
;96; -

;96; *

1%8 -
1970 *

*
*

low
*
*

Williams 1966

lowBoxer 1970

* Rippin 1971 5
*1971 90

1 9 7 2  -
Boxer 1971

90

50-75

1 9 7 3  -

100 north Moshenko 1974
50 south

1974 70 Boxer 1974

*1 9 7 6  -

1977 *

1978 95

1979 80

1980 65-70

0-30Calef and
E?oxer 1977
FWT Wildlife
Service files
NdT Wildlife
Service files
Heard 1980a

80-100 Darby 1978 5-10

9080-100 Darby 1979

50-80 Gunn and 10-20
<10 south Decker 1981

---— —-.—---—- -————

* no data on snowcover in report.

. .
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data are available from satd lite image ry and few I
!

kept of snowcover during early June on calving i
i

we were able to infer three points (Tables 7, 8 and ““ ~

9) ● First, the Kaninuriak  calving grounds, and ~ssibly the southern

Beverly calving grounds were consistently snafree earlier than the .

Bathurst and northern 13eve rly calving grounds. The end of snowmelt

coincides frequently with the onset of calving (l-7 June) on the

Kaminuriak and southern 13everly calving grounds, but snowcover  is

often more than 75% on the Bathurst and northern Beverly calving

grounds.

Secoti, the sncwrrdt pttem of the three calving grounds are

dissimilar to those observed in North#eStern Alaska (Lent 1980). The

Bathurst, Beverly and Kaminur iak calving grounds and the imnediate

surrounding areas ap~ar to be the last portions of each hera’s range

to become sncwfree (Appendix A and B) . Srmnmlt is earlier around

Bathurst Inlet than on the czilving grounds east of the Inlet, and

earl ier on the southern Beverly calving grounds than on the northern

calving grounds (north of the Thelon River) . The northward

progression of snwmelt across the Northwest Territories follows “a

northwest-southeast gradient. Thus the border of snowfree areas

parallels the northern boundary of treeline.

Third, the end of snowmelt cccurs later on the Bathurst and the

northern I!eve rl y calving grounds than on those of

and Porcupine herds observed by Lent (1980) . The

on those N.W. T. calving grounds appars to be rmre

Arctic herd (Whitten and Camron 1980) . The timing

the Western Arctic

timing of snowmelt

similar to Central

of snowmelt on the

southern Beverly and the Kaminur iak calving grounds appars to be

similar to that observed on the Western Arctic and Porcupine calving

grounds (Lent 1980, A. Marten ~rs. comm. ) .

&

,*

. ’,.
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VEGETATION

Introduction

When caribou cows are on the calving grounds, the burdens of late

pegnancy and lactation impose an increased need for high quality

forage. The highest quality and most digestible forage is unfurling

leaves and flower buds (Chapin et al. 1980) typical of n=ly 9reenin9

vegetation at the beginning of the annual growth season. Lactating

reindeer and caribou continue to lose weight until 35-55 days

postpartum (Luick et al. 1980). F?eimsrs (1980) suggests that animals

feeding on n-ly greening vegetation during c~vinq un~rgo a less

pronounced weight loss. Klein (1970) and Lent (1%6) sW9ested that

sunmr forage governs body size and reproductive success, implying

that earlier or longer access to high quality vegetation would prcduce

larger calves by fall as well as allowing ccws an earlier recovery

from winter and lactational  weight losses. Dau@in6 (1976) dso

stressed the importance of sumrer forage to the reproduction and

growth of caribou.

The progression of

dependent on the plant

as~ct and taper ature.

newly greening

canmunity and

A description

.

vegetation f 01 lows a pttern

on physical factors such as

of those plant communities is

necessary to begin to understand the role of vegetation in Ci?termining

how and perhaps why carikou

The vegetation of all

tundra is classified as Low

use calving grounds.

three calving grounds and the surrounding

Arctic Zone, meaning that trees are absent

and vegetative cover is virtually “complete” (pruitt 1978) . Within

the tundra range of the three caribou herds, two phyt~e~raphic

subdivisions are described by Gubbe (1976). The subdivisions are
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char~terized  by the presence or absence of shrubs taller than 30 cm

( phanerophytes ) and probably reflect temperature gradients.

Wielgolaski  (19~) suggested that mean summer air temperature is an

important determinant for the structure of floral communities

(physiognany) in the Arctic. Zoltai et al. (1980) described Bathurst

Inlet as a “climatic oasis” in the central Arctic. Phanerophytes are

comnmn here in com~rison to surrounding areas. Gubke (1976) notes

the disap~arance of dwarf birch north of Pitz and Baker lakes and the

increasing prominence of arctic

observed the decreasing height

distance north of the treeline.

plant spcies. Wielgolaski (1980) has

of willow species with an increasing

Wielgolaski  (1980) also comments that

soil moisture influences life form present.
;

Againr this is a local
i

@enanenon with lichens becoming much more prominent than vascular:

species on the driest sites as noted by Thompson (1980).

Other factors also influence the vegetation of an area. Larsen

(1971), Parker (1975), Gubbe (1976), Fischer et al. (1977), Thonpson

et al. (1978) and Zoltai et al. (1980) denmnstrated that moisture and

substrate strongly influence ~rcentage cover of the same floristic
.

com~sition on different sites. Within each calving ground, the range

of moisture conditions influences the amount of area a vegetative

association will occupy. Locally, as taller shrubs rely on winter

snow cover to insulate root and leaf kudsr they become more praninent

on sites

For

typ2s is

where sncw accumulates (Larsen 1971).

practical purpses, identifi=tion of

the sinplest systen to apply in the

physiognunic  vegetative

field (Thompson 1980).

The physiognunic  systems reflect clirrate, the ~in-ary influence on

vegetation (Fosberg 1%7). Substrate, moisture regin-e and winter snw

depths influence the species association and percentage cover

L
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composition on local sites. Gubbe (1976),

Thompson et al. (1978) kave produced.

Fischer et al. (1977) and

the most comprehensive

classification schaes for the District of Kewatin. Zoltai and

Joknson (1979) studied the soils of different landforms in the

District of Keewatin and briefly d.iscus~d vegetatic~n associatd with

the soils. Their vegetative descriptions agree with tkose outlined by

Gubte (1976).

Cwbtx (1976) sampled vegetation along the Ke@atir. section of the

pro~sed Polar Gas pi@ine route. This route extends northeast from

the Manitoba border at 60°00’ h!, 97°15’ W, psses west of Baker Lake

and mntinues north through the isthmus

(1977) were concerned with vegetation

Thorrpson et al. (1978) sampled vegetation

route south of Baker Lake and throughout

Kaminuriak caribou herd.

The exact methodology of Gubke (1976)

of J%othia.. Fischer et al.

north of Eaker Lake while

along the Polar Gas pi@ine

the tundra range of the

is different from that of

Fischer et al. (1977) and Thorrpsori  et al. (1978)? but the aPProach is

similar. Each selected initial sampling sites from various landforms
.

recognized on aerial photographs. On the qround, the decision to

sample vegetation was based on physiognay. Gubbe (1976) then

compared vegetative communities within one physiognomic type to

determine the predominant vegetative associations. Fischer et ~.

(1977) and Thonpson et al. (1978) combined their species information

into 14 s~cies groups (willows, evergreen shrubs, lichens? eti. ) for

each canmunity and then compred all their ccmnnunities using sever~

Clustering analySeS. Thus , they delineatd recurring vegetative

groups. The use of species groups by Fischer et al. (1977) and

Thompson et al. (1978) precludes identification of vegetative

associations as described by Gubbe (1976).

. 1,, ,. . . . . . .

.. ...
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1

.

There have

calving grounds.

been no surveys of the vegetation on the Bathurst

However, investigations at Bathurst Inlet by Zoltai

et al. (1980) and our subjective observationsof the vegetation during

calving ground surveys suggest that physiogncxnic vegetative types

present can be compared with those described by Gubbe (1976). Since

the discussion of vegetation on the Eathurst and Kaminuriak calving

grounds is based prirmrily on descriptions from the literature, only

our vegetative sampling of the E!everly calving grounds is presented as

results.

We sampled tiie vegetation of three sites (1,2 ,3) on the northern

Beverly calving grounds during late June and July 1980. At two sites

(4 ,S) east of the southern Beverly calving grounds, we concentrated on

sampling vegetation not present on the northern 13everl y calving

grounds during July 1980.

The choice of a vegetative site to sample was based on three

requirements, which were evaluated sequentially, Firstr t;e

physiognany of the vegetation had to be relatively homogeneous.

Secxmd, the minimum overzdl size of areas to be sampled was 150 x 50

m. The minirmm size was determined by the length of the transect line

US4 to sample the vegetation (125 m). Third, the vegetative

comnmity had to be recognizable from a distance on the ground of 1

km. The term vegetative comnunitv applies to a site which satisfies

these three requirements.

In each comnunity, we made a plant collection, compiled a s~cies

list and established two phenology plots (10 x 10 m). We recorded the

>

.

,,
.
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Phenologid  stage of the vascular plant sp?cies when the plots were

established. Only canmunities  at Site 1 were revisitd to record

@wnolo9ical changes. The f ol lowing phenologica.1  categories were

used :

NFL-

LG -

u-

L-

BF -

EF -

FF -

LF -

s-

GB -

RB -

no new leaves forming on evergreen s~cies

leaves of evergreen

leaves of deciduous

leaves unfolded

species turning green

plants unfolding or elongating

flower buds swel Iing

early flowring (some in flo~r)

f ul 1 flowering

late flonring

seeds present

green berries

ripe berries

In each community at a

(most in flower)

(KOst past flowering)

site, we photographed a minirmnn of 25

Daubennire plots (25 x 25 cm) fran a vertical distanm of 1 m using 3S

mm Kodachrome colour slide film (ASA 25 or 64) . The plots were.

located at 5 m internmls along a 125 m transect that crossed the

middle of

east-west

Elevation,

the community. Transects were or ientd in north-south and

directions and placed between the two phenology plots.

slope, as~ct and appoxinate depth of active layer were

recorded and we described total vegetative cover (ocular esti~te) ?

substrate (gravel, sand, organic) , moisture regi~ (xeric~ mesic~

hydric, hygric), microtopography,  shrub vigour (creeping, erect) ~

animal sign and microsite preferences of individual plant s~cies.

Lichens were identified by P.T. Wong, National Museum, Ottawa~

while G. Brassard, Memorial University, Newfoundland, identified the

k

. . . . . . .
..> * ..*

1, . . . “ “- . . ,. -,-
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mosses. Nunenclature for vascular plants followed Porsild (1973) and

Hulten (1974). The identification of sedges and grasses here verified

by B. Cody, Agriculture Canada, Ottawa; while G. Argus, National

Museum, Cttawa, verified the identification of the willms.

Edmonds Ecological Services (Edmonton, Alberta) determined

~rcentage cover and frequency of occurrence of plant species from the

35 mm slides. Each slide was projected

rmrked with a grid of 25 inter .%ctions.

were recorded for estinntes of percentage

to species exceFting willows, sedges (

onto a screen (?8 x 25 cm)

Plants under intersections

cove r. They were identified

includinq Erio~horunj Spp. ) ,

rcsses and crustose lichens. Frequency of occurrence was determined

ky recording all species within each Daubenni re plot.

Nean ~rcentage ccver (P. c.), standard deviation

frequency of occurrence (F. G. ) , as well as prominence

which is an index of ~elatjve impc~tarlce (~)~uqia~

of cover and

vcflue (P. V.),

i9/4j , were

calculated for each s~cies or group in each transect (25 quadrats) .

P.v. = iP. c. x ~.

Those calculations were re~eatd when two tran~cts from one commu.fity

had teen sampled.

TWO tran~cts were analyzed for each community. If a vegetative

canmunity with ap~rently similar floral composition had ken sampled

at two sites, the second transect was taken from the replicate site.

If two transects were from different sites, they ~re tested for

similarity by calcukting  their similarity

prominence values (Bray and Curtis 1957) .

larger than 0.90 irdicated  that communities

the SiZilTW5  .

coefficient (S. C. ) using

A similarity coefficient

from different sites were

.
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S.c. = ~
a+b

W = sun of the lowest prominence values of
species ccxnrron to troth transects

a = totc~ prominence value for .d 1 s~cies in
transect A

b = total prominence value for call s~cies in
transect B

We adopted the aFproach of Gubk (1976) to classification and

grouped vegetative ccmnuni ties with similar structural ~tr~ta. The

strata recognized were la~ shrub (30+ cn)  t harf shrub (<30 cm) ?

forbs, tussocks , short sedges (mesic to zeric spxies) , tall sedcjes

(hydric t.o hyqric spscies) , KOSS, lichens Canal rock. The tern,

phvsiomomic tvce, refers to a vegetative canmunity or group of

vegetative communities with simi.la r ~rcentage cover of structural

forms. Within each physiognanic typs, we present the moisture reqime

and substrate that appear tc produce a s~cific vegetative

assoc ia.t ion. Tkie term,. vegetative association, refers to a vegetative

community with similar f lorzd composition and ~rcentage cover.

In the nomenclature of the physiogncmic typs, capital letters

indicate dominant structural form(s) (~ 30% cover) , small letters

indicate subdaninant form(s) (10 - 30g cover) , a slash indiczztes ZUl “

order of <iecre=lng prcentqe cover while a dash iridicates Wal

~rcentage cover values. There are six physiogncmic tyIRs (I - VI) .

Within each @ysio~~ic t~ there may be one or rcre Vegetative

associations which relate to moisture and substrate. The nomenclatLiie

of the vegetative ass~iations represents floristic compsiticn. The

order represents decreasing ~rcentage cover. N1 s~cies with rr.ore

than 1~ cover are incorprat~ into the nanenclature. The re are

eleven vegetative associations (A - K) .

I
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EEsuus

The phonological data is on file at the

Wildlife Service, Yellowknifer N.W. T. It was

Northwest Territories

gathered as reference

material for comprison

years. Vegetation on

requirements outlined

with sequential observations in subsequent

eskers was not sampled because the three

in the methodology were not met. Time

constrictions prevented the sampling of outcrops. Percentage cover

and frequency of occurrence obtained from analysis of Daubennire  plots

were used to char~terize the @ysiognanic types and vegetative

associations (Appsndix C.) . Information for the range of vegetation

assmiations within @ysiognan ic typs on the Eeverl y cdl ving grounds

is incanplete. Ap~ndix D lists the canrron names of the vascular

plants collected on and off the Beverly calving grounds. The sampling

scheme was designed to develop a prelimimry  vegetative scheme to

assist planning of subsequent field work. We recognize 11 vegetative

associations within six physio~anic  types at the five sites on and

off the Beverly calving grounds (Table 10, Fig. 17) . They are:

I. LICHEN/dwarf shrub .

A. Cornicularia  diveraens/Alectoria ochroleuca: Vegetative

cover was 92% to which lichens omtributed 88% and dwarf

sh rubs 11% . The dominant lichens were Cornicularia diveruens

and Alectoria ochroleuca. Together, they formed a thick

black and green caqxt throughout which were scatterd other

lichen species and tufts of Hierochloe  alpina (a

characteristic xerophylic  graninoid). Evidence of frost

1
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-e 10. Locations of vegetative sampling sites on and off Beverly
calving grounds ? 1980.

.— -—- — .—-.. -————. ., -

{ Site * Location Date v~tative
-r Latitude Lorxjitu& 1980 association

sampled
—— -----

~

1

2

4

5

65°25’ 100°11 ‘

65° 29’ 990 06 ‘

65° 14 ‘ 100° 46 ‘

64°24 ‘ 97° 41 ‘

64° 17 ‘ 99° 04’

June20 A- Cmnicularia/~ectoria

June 21 K -

July 31 *% -

June 21 I -

July 31 **I _

July 3 C -

July 4 J -

July 4 B-

July 13 E -

July 14 D -

July 14 **A -

July 14 **J -

July 18 G -

July 19 H -

July 21 F -

July 22 G -

July 22 K -

Carex/mss

Carex/nWs

Eriodorti=
Vaccinium

Eriotirti-
Vaccinium

Boulders/crUStoS
lichens

EriouhortiCarex/noss

Alectoria/ Cornicularia

Vaccinium/ mss

QLWW-
Vaccinium

ComicularitiWectoria

ErioDhortiCarex/nmss
.

wwn-
B@JYJ&mss/Carex

Drvas/mSS

Mf2d--s

Carex/noss

—- —-

* Sites 1, 2 and 3 were located on the northern calving grounds
while Sites 4 and 5 were 5 and 60 km respectively east of the
southern Beverly calving grounds. Vegetative associations are
described in text.

● ☛ 25 Daubemire quadrats photographed; all other associations were
sampled with 50 quadrats.
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w ● 4 I

I

._
-64

1 1 ,
(02. 100.

9%

Figure 17. Vegetative samplinq  sites on Beverlv calvina arounds. 1980.. . . –,—-——-
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action~ shattered sedirrentary rocks and weak @ygonal nets,

- 6 4

was ccmumn. In the moister polygonal troughs, dwarf shrubs

(Ledum decumbens and Vaccinum vitis-idaea) and Cetraria

lichens were daninant over the Cornicularia and Alectoria

lichens. This vegetative association was sampled at two

sites (no. 1 and 3). Substrate was very well drained

gravel-sand till with occasional boulders. The active layer

was dee~r than 50 cm. This canmunity was mnfined to xeric

ridge tops of glacial landforms.

B. Alectoria ochroleuca/Cornicularia  diverqens: Vegetative

cover was 97% to which lichens contributed 73%, dwarf shrubs

12% and nmses 10%. In the more mesic environment, Alectoria

was dominant over Cornicularia. The thick, predominantly

green carpet is interrupted by a sunken polygonal network

containing large boulders (0.5 - 1.5 m di~eter) as well as

increasd cover of dwarf shrubs (L. decumbens, ~ vitis-

idaea, Cassio~ tetraqona) and other lichen s~cies (Cetraria
9

and Cladina spp.). It was sampled at site no. 2. Substrate

was gravel-sand till with boulders and was well drained. The

active layer was dee~r than 50 cm. Frost-shattered rocks

were comrmn. This community occurred on the lenticular

surface of shallow drumlins and undulating, well drained

ground moraines.

c. Boulders/crustose lichens: Vegetative cover was 78% to which

lichens (primarily crustose) attributed 61% and dwarf shrubs

14% ● The coarse till with many boulders and intense frost

AliiR!-

,

,.
(

i.
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~~1
action (many raised rock circles) restricted plant substrate

,i-.~ formation. Crustose lichens cccurred prirmrily on rocks andj,
!

(

I

1

I
i
1

acoounted  for 34% cover. Vascular vegetation was very sp3 rse

and the visual ap~arance of the ccnununity was daninated by

boulders. The dwarf shrubs (L. decunbens , ~ vitis-idaea,

Em&rum

the rock

retained

niqrum) were confined to the depressed areas between

mounds which collected finer grained materials and

moisture (Gubbe 1976) . Various fruticose lichen

s~cies were associatal with the dwarf shrubs. It was

sampled at one site (no. 2) . The active layer was deeper

than 50 cm. This community occurrd on mid to up~r slops

I and tops of bouldery till landforms.I
I

~$ !
i!
il
‘1 D. Cetraria nivalis/Ledum decumbens/Vaccinium vitis-idaea:

Vegetative cover was 89% to which lichens mntributed 60% and

dwarf shrubs 29%. The thin yellow carpst formed by &

nivalis omtained scattered clunps of ~ decunbens and &

niqrum. Vaccinium vitis-idaea was evenly distributed..

Graminoicls were unccnumn. This association was sampled at

one site (no. 3) . The substrate was well drained and

primrily gravel-sand till. Boulders were unccmmnn. The

active layer was deeper than 50 cm. Evidence of frost action

was limited to some split rocks. This canmunity occurred on

gentle slopes of mdium to fine grained till landforms.

II. D4ARF SHRUES/nrxs/lichens/short  sedge

E. Vaccinium vitis-idaea/moss: Vegetative cover was 94% to

tiich dwarf shrubs omtributed  28%, lichens 30%, rrDSSeS 40%
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and graminoids 9%. Frost boils or non-sorted circles were

the nnst obvious visual featwe. The frost boils were porly

vegetated with Drvas inteurifolia, ~ vitis-idaea,

Calammrostis purpurascens and Cetraria spp. concentrated

around the edges. Between the frost boils were mesic,

well vegetated areas with a high cover of nmses and dwarf

shrubs SUdl as ~ vitis-idaea r ~ decunbens, ~ tetraqonar ~

- and the occasional Vaccinium uliqinosum.  The 13 forb

species present were uncomnrm. This association was sampled

at one site (no.3). The substrate was well drained, silty

sand and gravel. The active layer was deeper than 50 cm.

The caranunity occurred on flat till plateaus.

F. Ems int~rifolitimoss: Vegetative cover was 85% to which

dwarf shrubs contributed 36%, mosses 29% and lichens 25%.

Frost boils were the nmst obvious visual feature and were

bright pink in colour. The increased praninence of L

intearifolia probably reflects a higher concentration of

calcium in the substrate (Gubbe 1976). Frost boils were

usually poorly vegetatd and surrounded by well vegetatd

areas dcminatd by dwarf shrubs and sedges. Fourteen forb

species were present but their total ground cover was s~rse

(<l%) . This association was sampled at one site (no. 4).

Substrate was well drained sand and gravel till. This

ccrmnunity cccurred on higher elevation flat, till plateaus.

G. Carex spp./Drvas inteqrifolia/ nmss: Vegetative cover was 99%

to which sedges cxmtributed 36%, rrosses 80%, and dwarf shrubs

.
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29% . Visually, the sedges and dwarf shrubs formed a smooth

yellow and dark green pttern. _ intearifolia was the

dominant shrub; however, Salix spp. , Betula dandulosa, & -

uliqinosum,  C_ tetraqona and Rhododendron lamonicum were

also present. Ledum decunbens was absent. Fifteen s~cies

of forbs occurred whictl included Oxvtro~is Mwdelliana and

Astraqalus al~inus in flower. Lichens were not comn?m (<5%).

Small frost boils were present. This association was sampled

at two sites (no. 4 and 5). Substrate was sand-grmel till,

and boulders were unccnurm. The active layer was deeper than

50 cm. This

undulating,

inteqrifolia

community occurred over large areas of shallw,

finer grained till. The presence of D_ ~
*

suggests a higher concentration of calcium in ;
~?

the substrate (Gubbe 1976).
3
...

SHRU13/mss/short  sedge/dwarf shrub

E?etula dandulosa/nmss\Carex spp.: Vegetative cover was 99%

to which low shrubs contributed 30%, dwarf shrubs 13%, sedge
.

29% and IIT3SSeS 79%. This canmunity was daninated by a canopy

of & qlandulosa, Salix planifolia and & qlauca. E?etween

clumps of these orthophyllic  shrubs, short sedges daninated

the plant cover. Dwarf shrub s~cies occurred on earth

mounds characteristic of this association. Earth mounds were

formed by frost action (Gubbe 1976). A variety of forb and

lichen species were present but wcupied less than 5% cover.

This type was sampled at site no. 4. Substrate was a thin

organic layer com~sd of leaf litter over gravel-sand till.

b
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Moisture conditions were mesic and the active layer was about

50 cm deep. This ccnununity occurs on gentle slopes,

es~cially along lower edges of vegetative association G.

N. Tussock-short sedge-rross~warf  shrubs-lichen

I. Erio~horum spp.-Carex spp. -moss-Vaccinium vitis-idaea:

Vegetative cover was 99% to which sedges and cottongrass

species contributed 43%, dwarf shrubs 19%, ~s=s 34% and

lichens 24%. This association is a mix of vegetative

associations J, E and A. The visual impression is of a dry

sedge plain. From the air, weak polygonal mts and turf rows

are app3rent. Moisture conditions vary. Patches of xeric,

gravel till are daninated by~ diverciensr  A_ ochroleuca with

xerophyllic  sedge and grass spcies and dwarf shrubs. Hydr ic

organic patches are dominated by Erio~horum vaqinatum

tussocks while hygrlc  organic patches are dominated by &

ancmstifolium. These ~tches canbine to form a hetercxgeneous

community. Depth to prmafrost varied with depth of the ●

organic layer over till. This ccnmmnity ap~ared to occupy

the sites between lichen dominated ridgetops and hydric

tussock or wet sedge meadows. This association was sampled

at one site (no. 1).

v. ‘IussocK/n-ms

J. EriRhorum vaqinatum/Carex spp./moss: Vegetative cover was

98% to which a)ttongrass and other sedge species cxmtributed

80% and mOSSeS 52%. Eri~horum  tussccks dominated the visual

.

. .
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tussccks were various Carex s~cies and

sudetica, ~ labradorica~ Saxifraqa

hirculus, Potentilla Palustris and PolYqonum viviErum) .

Dwarf shrubs occurred on the drier tussccks. Lichen cover

was less than 1%. The substrate was an organic layer of

variable thickness and imperfectly draind. This association

was sampled at two sites (no. 2 and 3). It was also cbserved

at site no. 4. The association was prevalent at the foot of

gentle slopes

VI ● TALL S~E/IK)SS

or on imperfectly drained depressions.

K. Carex sp@m2ss: vegetative cover was complete

by Carex species (80%) and lTOSSeS (69%) .

uncomn-on as were forbs and dwarf shrubs

tussocks cccurred at the outer edges of

was sampled at two sites (no. 1 and 5) .

(<4%)

and dominated

Lichens were

. ErioDhorum

thick layer of Fat formed from Sdumnuq

Standing water occur red in places and the

less than 50 cm. This association cccurred

this canmunity. It

The substrate was a

spp. and sedges..

active layer was

at lake edges and

in depressions where the water table was close to or above

the surf ace.

Aerial observations during July 1980 suggested

vegetation sampled on the southern Beverly calving ground

that the

is similar

to the sites sampled immediately east of the calving grounds.

Phanerophytes dcxnimte on the physiognanic types (II 1. LCW SHRUB/nOss/

short sedge/dwarf shrub ) sampled on the southern Beverly calving

h..
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1’ grounds. This type was absent from the northern Beverly calvin9

j grounds and cursorial aerial observations confirm this anclusion.

border lxtween the two phytogeogra@ic subdivisions rec~nized by

Gubbe (1976) in the eastern Keewatin. A comparison of the

physiognunic types and vegetative associations rec~nized by OUr

preliminary study on the northern Beverly calving grounds generfl lY

agrees with those described by Gubbe (1976) and Fischer et a]. (1977)

for the

similar

agrees

Chesterfield Inlet by Gubbe (1976) and Thorr@son  et al. (1978) (Table

14).

region north of Chesterfield Inlet to Wager Bay (Table 13) ● A

com~r ison of the vegetation of the southern calving grounds

with descriptions of vegetation for the r-ion s~th Of

A review of Zoltai et al. (1980) and our ground obse~ations

suggests that the following physiogn~ic vegetative typs might be

present on the Bathurst calving grounds:

Instead, there were more 1 ichen dominated vegetative associations on

the northern Beverly calving grounds

aerial observations during July 1980

the west of the northern calving

(Tables 11 and 12). Stijective

suggest that the vegetation to

grounds is similar. Those

observations also suggest that the vegetative associations on the

Beverly calving grounds have a more ~tchy distribution than tkmse off

the calving grounds. The more varied topography on the calving

grounds would influence the distribution of vegetative associations.

Discussion

The absence of @anerophytes on the northern BeverlY cAvin9

grounds suggests that the Thelon River is the contin~tion of the
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Table 11. Physiognanic typss and vegetative associations sampled on
northern Beverly calving grounds in relation to moisture and
substrate, 1980.

-.--—-—— -- —-----

Physiognanic  type Moisture Substrate Vegetative
regi~ association

-—______ -————-——-  .—--— ——— — ——

1. LICHEN/dwarf shrub

II.

Iv.

v.

VI.

--.—- .

,

I

., .,.. . . . . . . . . . . . .I

mml? sHRuB/mss/
lichen/short sedge

Tussock-short
sedge-dwarf
shrub- lichen-nmss

71EL$CCK/moss

TALL SEDGE / ITOSS

-——— -—-c-- —-————

xeric

xeric-
mesic

xeric-
mesic

mesic

xeric-
mesic

mixed
with

hydric

hydric-
hygric

gravel-sand
till

gravel-sand
till

bouldery
till

gravel-sand
till

sand-gravel
till

mixed organic
with till

organic over
till

organic over
till

———- -—----—

A-

B-

c-

D-

E-

I-

J-

K-

Cornicularia diverqens/
Alectoria ochroleuca

A1.ectoria Ochroleucti
Cornicularia divergens

l?Oulders/crustose
lichen

Cetraria nivalis/Ledum
decumbens\Vaccinium
vitis-idaea

Vaccinium vitis-idae~
IIT3ss

ErioPhorum spp./Carex
spp./mosses/Vacc  inium
vitis-idaea

Erio~horum vaainatu~
Carex spp./rmss

Carex spp.- rmss .

-——

L
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Table 12. Physiognmic typss and vegetative associations on southern
Beverly calving grounds in relation to moisture and substrate,
1980 .*

—.— -— _—— __——-—— -----—------ --—---
:
physiognanic  t~ Moisture Substrate Vegetative association

regin
__-— -———- ————

7 TzmiG.F Smulyrm.sy ‘- –
lichen/short sedge

---111. L/w sHRulylmss/
short sedge/dwarf
shrub

v. TIJSSWK/nmss

VI. T~ s~~mss
:,

—.——---—-— -. -

xeric- sand-gravel F -
mesic till
mesic sand-gravel G -

mesic thin organic 11 -
over till

not sampled but present

hydric- organic over K -
hygric till

DE!s inte~rifoli~~ss

Carex spp./Drvas
inteqrifolidross

E@tula glandulosa/moss/
Carex sm.

Carex spp./m3ss

* This scheme is inferred from sites sampled to the east of the southern
calving grounds.
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Table 13. Com~rison  of vegetative classification schme for northern
Beverly calving grounds with classifiution of vegetation on
Wager Plateau @ysiographic region (Gubbe 1976) and
classification in the central north Keewatin (Fischer et al.
1977) .*
. ..— — —— —-— .———. .- —___

Northern Beverly calving Wager Plateau Central Northern
grounds @ysiographic  region Keewatin (Fischer et

(Gubbe 1976) al. 1977)
-— -—.- ---—-—

** ** Barrens
.— -- ——____

1.LICHEN\dm rf shrub
A. Cornicularia  diveraens/
Alectoria ochroleuca

B. Alectoria ochroleuc#
Cornicularia diveraens

C. Boulders/crustose
lichen

D. Cetraria nivalis/
Ledum decunbens/Vaccinium
vitis-idaea

I. Lichen st~p Lichen Uplands
A.Hierochloe alDina/
Cornicularia diveraens/
Alectoria ochroleuca
———.-———.——.

11. Lichen heath Lichen Heath Plateaus
B. Rhacomitrium
lanuainosun#Corn  icularia
diverQens/Cassio~
tetracfona

**

●

—--—____  ___________ —---—- I
111. Graminoid cryptogam $
C. Hierochloe alDinti
Rhacomitrium lanuainosw
Cornicularia diveraens/
Alectoria ochroleuca
D. Carex biaelowii-
Arctoarostis  latifoli~
~Rhacomitrium
lanuainosum

--—___——-— ——

11. lXdARF SHRt.JB/lroSS/ IV Lichen-ms&sedge-heath
lichen/short sedge E.Q&@/mcomitrium
E. Vaccinium vitis-idaea/ lanuainos@Carex/Cassiope
IK)ss tetraaona

-————---

V. Dwarf shrub-sedge-heath
F. Salix fuscescens/Carex/
Vaccinium uliainosum
G.Drvas@tearifolia/Luzula
.13&@Q.S/CassioDe  tetraaona
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bile

hble 13. (cent’d)

-—— -— —. -—---~——
—---- — --- —-—- ——

~rthern Beverly Calving Wager Plateau Central Northern
grounds @ysiograPhic  region Keaatin (Fischer et

(Gubbe 1976) al. 1977)
—-—- -— -— ——- __-— -.-----—--—-

,’
** ** Orthophyll Shrub

—— --— —--- .-- —--- -— —---— —

—- —---——-— ---- —--— ——--——

VI. DrYas herbmat
H. Saxifraaa owositifolia/

** Carex scirRoidea/Drvas
intearif olia

IV. Tussock-short  sedge- **

mxxs~warf shrublichen
1. ErioDhorum spp. -tirex

spp.-nDsses-Vaccinium
yit is-idaea
————- —--- —— —- — ——— ——--— —---- —----

v. lMWCK/llDss VII. ‘IUSSOCK tundra Willow sedge
J. Eriodxmun vaainatum 1. Aulacomni4W meadow

/Carex spP./rmss ErioDhorum  vaainat um var.

**

sDissom
--- -------- -— --— — -— —-—

~. TALL S~E/nDSS VI 1. Wet sedge meadow Sedge meadows
K. Carex spp.-nnss

——-—— —-- —-—-- —-. — - -- —- — -—
●

* Descriptions of vegetation frun these reports were used to ccxn~re
Physiognmic types and vegetation assmiations of cAke (1976) with
habitat types of Fischer et al. (1977) .

** No equivalent vegetative associations or habitat types described.
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Comparison of vegetative classification scheme for southern
Beverly calving ground with classification of vegetation on Kazan
Upland physiographic region (Gubbe 1976) and cla.ssifimtion of
vegetation in the central south Keewatin (Thompson et al. 1978). *

—.—-—————- —.

**

Southern Beverly Kazan Upland Central South Keaatin
calving grounds physiogra@ic region (Thorpson  et al. 1978)

(Gub~ 1976)
-—— ——

** ** Rock barrens
.—— —-—--- -——— ———

1. Lichen step~ - ‘fichen step~
A. Poa ulauca/Cornicularla
diveruens/Alectoria
gchroleuca

_—— ——. ——. —
11. Lichen heath Lichen heath
E. Cetraria nivalis/
Vaccinium uliuinosd
Erm3etrum niclrum
C. Cetraria islandica/
Luzula nivalj#Cassio~
tetraqona

III. ~ SHRUB/nK)SS/ 111. Dwarf shrub tundra Dwarf shrub lichen
short sedge/dwarf D. AulocorrmiutiSalix-
shrub EMulaglandulosa
H. Betula qlandulosa

ITOSS/ Carex spp.
. -_-------— ————

IV. Dwarf &rub-sedge- Dwarf shrub sedge —
II. llW4RF SHRUE/nDSS/
lichen/short sedge

F. Drvas inteqrifolia/
moss
G. Carex s~/Drvas
intemifolia/moss

heath
E. Salix (fuscescens)/Carex/
Vaccinium uliuinosum .
Fe Salix-Drvas  int@qrlfOlia
-Carex-mixed  heath

--— —
v. ‘IussocK/lIDss V. ‘IUSSCCK tundra ‘IUSSCCK tun&:

—-—— — _ _——
VI. TALL S~E/nDSS

——
VI. Wet sedge madow Sedge rread~s

K. Carex sp#moss
——————

* Descriptions of vegetation from these reports wer~ used to compare
physiognanic types and vegetation associations of Gubbe (1976) with
habitat typs of Thonpsonet al. (1978).

** No equivalent vegetative associationsor habitat types described.

. . . . . . .’ . . . . . . . . .. . . . . .

I
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I. Rock barrens: occur ring on bare bdmck outcrops, bouliier fields

and sandy de~sits (eskers, strand lines) . Vascular plants are

scarce and confined to cracks where soil has accumulated.

,. Crustose lichens and rrr)sses are most prevalent. ‘I’he type of reck
~.

substrate available as well as moisture cofiitions influence the

f

.-,. .
species composition (i.e. vegetative association) ●,.,.?-

>. .

~> ‘ II. Lichen - dwarf shrub: occurring on well to excessively drained

t

,...;, r . . .
Es .

*

till upland. G diverqens and & ochroleuca are not ccmmon.
,= x
‘: .’. ~, Insteai, Cetraria and Cladina s~cies are prominent along with
i.b

. .. . dwarf shrubs (<30 cm) , ~ decumbens~ U vitis-idaear ~
:;,?
,- ul iq inosum, L niq rum, ~ t et ra~ona, ArctostaDhvlos rubra and ~
‘B

intearifolia. Again substrate influences the vegetative
$!,

association. On the calving grounds the dominance of granitic

till dictated the prevalence of erica~ous shrubs (Zoltai et al.

1980) . On less acidic, high nutrient tills derived from either

volcanic

s~cies.

- on

or sedimentary rocks I)_ inteqrifolia is the prevalent

This substrate preference explains the dominance of

the Beverly calving ground.

III. Lw shrub - dwarf shrub: occurring on well to imperfectly

draind till slopes. The shrubs are less than 30 cm tall and

include & q landulosa and Salix sm. , as well as the dwarf shrubs

described in physiognanic  type II. Grasses, sedges, lichens and

sane forbs are present in varying amouts. The vegetative

association depends upon available moisture and substrate.

Betula and Salix s~. increase on prot~ted or more mesic sites.

Patterned grounds in the form of rmd boils with a turfy ring are

comrmn.
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Iv. Tusscck: these are well develo~d on imperfectly drained marine

clays. E_ vaainatum, E_ callitrix and Carex spp. daninate. On

the tussccks or on slightly better drained areas Salix and Betula

Spp. are ccmumn as well as Andromeda and other dwarf shrubs.

Cetraria and Cladina lichens occur. In the central and eastern

port ions of the calving ground this physiognanic vegetative type

is very common.

v. Tall sedge: occurs on poorly drained depressions. Zoltai et al.

(1980) note that there are two vegetative associations. Carex -

rrc)ss is prevalent on nutrient rich sites where the pH is almost

neutral. Carex - Sphaanm is praninent where wters are acidic

(usually associated with granitic tills) . W center polygons

are often ass~iated with _ - ~= These POlY90nS are

common on the Bathurst calving grounds.

These five

grounds (Zoltai

south and west

uncomrmn. At

physiognanic types also occur off the Bathurst calving

et al. 1980). However, the lack of marine deposits

of Bathurst Inlet suggests that tussmk tund~a is

Bathurst Inlet, the low shrub

preet. Salix spp. , & alandulosa  and .-

shrub thickets (2 m tall) along lower S1OPS,

imperfectly drained, f luvial sands. We did not

typs occurred south and west of Bathurst Inlet.

The physiognanic types of the Bathurst

physiognanic type is

,- form praninent

sides of stream and

dccument whether this

calving grounds are

similar to the northern Beverly calving ground; however, the dominance

of nutrient por, acidic till and outcrop on the Bathurst calving

grounds implies that vegetation associations will be different.
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~ssock tundra may be more prevalent on the Bathurst calving ground

~ause marine clay deposits are uncannm on the Beverly calving
.
ground .

Thompson et al. (197 8) and Beckel (1958) map~d comPlexes of the

v~tation associations of the Kaminuriak calving grounds. Both state

mat on the tundra range of the Kamtiurizk herd, lichen dominated

,,, camnunities on well-drained uplands were
. .
,north and east, while communities on

daninated by low shrubs and sedge spxies,

more prevalent towards the

poorly drained lowlands,

increased towards the south

and west. Neither suggests that the vegetation communities or their

distribution on the Kaminuriak calving grounds are unique. However,

Thompson et al. (1978) show that the area between Banks, Mandreville

and Hapwtiyak Lakes on the Kzrninuriak  calving grounds has more lichen

heath vegetation and bedrock outcrop than the raainder of the

Kaninuriak  tundra range. Those studies imply that vegetation of the

Kami.nuriak  calving grounds will be similar to the southern Beverly

calving grounds and the summer r-e of the Kaminuriak herd.

Thus the most obvious vegetative characteristic separating the

Calving grounds and surrounding tundra north of Beverly Lake fran the

cdl ving grounds and surrounding tundra south of Beverly Lake is the

absence of #mnerophytes. If clirrete is the primary factor affecting

the northern limit of phanerophytes then the simfiar @lySi09n~ic

forms found on the Bathurst and northern Beverly calving grounds

indicate a cooler or shorter growing  season in comparison with the

Southern Beverly and Kznninuriak calving grounds. Observations of

~rcentage sncw cover during surveys of calving grounds and f mm

sat ellite imagery support the suggestion that the growing season

begins later north of Beverly Lake. Although the vegetation on each

AI!%

.
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of the calving grounds occurs elsewhere on each herd’s tundra range,

the calving grounds are located in the molest sector of each range.

The calving grounds should be the last ~rtion of each herd’s range to

develop newly greening vegetation. It is expected that the

phonological char~teristics of calving grounds will differ from

surrounding areas to the south and west.

The on~t of new plant growth within a local region varies with

elevation and as~ct. In the absence of marked elevational changes,

West Greenland caribou maintain intake of high quality food, which is

associated with vegetation at an early phonological stage, by shifting

from south aspct feeding sites in April and May to north aspect sites

during July and August (Thing 1980). If a phaological  gradient does

exist it is likely a function of topography as elevational changes are

small on the three calvirq grounds.

Immediately after sncxvmlt, nitrogen and phos~orus content of

Erio~horum inflorescences and culms ~aks (Chapin et al. 1980).

Maximum nitrogen content of new leaves of deciduous shrubs and

Erio~orum spp. is reached 3-4 weeks after snownelt. However,

snowmelt does not occur simultaneously over any area, and the duratio;

varies armng years. Thus it is important to quantify the amount and

phonological stages of greening vegetation available during calving to

determine when cws switch from winter to summer diets. There is a

need to compare the difference in timing and phonological stages of

greening vegetation available armng various calving grounds.

Calving grounds of carikou and reindeer grade into two groups

C.haracterizd by the presence or absence of greening vegetation during

cdl ving. The Western Arctic herd (Alaska) and the Porcupine herd

(Yukon-Alaska) have calving grounds where some emergent shts and

i ,,..~...: e.. . . . . . . . .
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~ds are usually available at the onset of or shortly after calving

~:(Kuro@ and Bryant 1980, Lent 1980, A. Marten ~rs. canm. ). On the
.. . ‘~ ,.
,~~inuriak  calving grounds, greening vegetation may or may not be

!available during calving. Miller and Broughton (1974) observed

: greening vegetation at the peak of calving on the Kaminuriak herd in

1970. Their observations support our description of an earlier

sn-lt on the Kaminuriak calving grounds. Cows of the Central

Arctic herd (Alaska), reindeer herd (Tuktoyaktuk), Bathurst herd and

E!everly herd calws 1-2 weeks before new

(Kelsall 1968, Whitten and Cameron 1980).

Beverly herds are based on scanty evidence

Additional evidence comss from observations

calving ground. Pruitt (1958) and Loughrey

vegetation is available

The data for Bathurst and

from sncwrdt cofiitions.

of feeding on the Beverly

(in Kelsall 1968) observed

that cows on the Beverly czilving grounds in 1957 and 1958 primarily

fed on snwfree lichen dominatd ridges cluring calving. Inflor-

escences of Eriotior w SPF. , usually the first plant to develop after

sncxmnelt  (A. Martdl pers. comm. ) , had not greened up until late June.

The vegetation on the Bathurst, Beverly and Kaminuriak  calving

grounds is not unique and the presence of greening vegetation during .

the p?ak of calving is not characteristic of, at least, the Bathurst

and Beverly calving grounds. However, within 2-3 weeks after calving

when lactat ional stress is high, nml y emergent vegetation becomes

available to cows. It renains to be

~ttern of vegetation is unique to the

cows are on the calving grounds, (c)

types by ccws in different years, and

determined: (a) whether the

calving grounds, (c) how long

what the use is of vegetation

(d) wkther the phenology on

the calving grounds after calving is different from surrounding areas.
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PREDA’lU?S

Introduction

T’h roughout mst of their res~ctive life cycles, caribou and

their principle predator, the wolf (Canis lUDUS) , are in amtinual

contzct with each other. Only during denning is the range of nmst

wolves reduced. At this time, csaribou are calving and are the mst

vulner&le to predation. The location of the calving grounds beyoril

the effective hunting range of rmst denning wolves would be a strategy

to reduce predation on newtorn calves (T. Bergerud Wrs. cam.) .

Kelsall (1968)

asscciatd with

that absence of

influence the

suggested that the choice of a calving ground was

an absence of predators. Parker (1972b) recognized

prethtors would be an advantage but doubted this could

location of calving grounds. In the Northwest

Territories, the barren-ground grizzly

mst inportant  predator of barren-ground

Methods

(Ursus arctos) is the other

caribou during calving.

.

We obtained data through a literature search of published and

unpublished naterial and from field notes of N.W. T. Wildlife Service

personnel. We searched for information on the distribution of wolves

and bears during calving, lomtion of wolf den sites and summer food

habits of wolves and bears.

Results and Discussion

There are difficulties in interpreting

the Bathurst, Beverly and Kaminuriak calving

. . . .

the numbers of wolves on

grounds. Obsemations of
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WIWS were made during aerial censuses of the calving grounds over

~ried terrain under a variety of snow cxmditions. Nevertheless, the

-, ~ta suggest that the numbers of wolves are lcw on the calving grounds

(Table 15) where prey densities can be ~milar to or higher ~~ t~=

found in areas of late winter caridu concentrations. High numbers

of wolves have been described in association with carilmu concentra-

tions on winter ranges (Table 16).

determine wolf densities have not

grounds or areas adjacent to the

grounds.

Surveys designed specifi=lly to

keen flown on the three calving

Bathurst and Kaminuriak calving

Breeding WOIWS and asscciatd  nombreders do not f ol low the

spring migration of caribou to the calving ground unless den sites are

on or near the calving ground. In 1979, the N.W.T. Wildlife Service

began to study the movements and territoriality of wolves on the range

of the Bathurst caribou herd. In March-April 1979, 35 of the 130

wolves observed were fitted with radio transmitters.

In early June 1979, only 2 of the 19 rzdio collars still

transmitting wre located near the calving grounds. l%th wolves Were

males, one mature and the other immature. Of the remainder, one was

not located, eight wre at known den sites and the rest were locdted

south of Contwoy-to Lake (Fig. 18) . BOth KUyt (1969) and Miller and

Broughton (1974) believ&l that wolves on the calving grounds are

primarily nowbreders. The results from observations of the radio-

collared wolves support this belief. None of the den sites of the

ralio-collared  wolves in 1979 were with~ 30() km of the Bathurst

calving grounds. Zoltai et al. (1980) reported the lo@ion Of four

wolf dens at Bathurst Inlet; Kel~ll (1955)  ~SO repxted one wolf den

there, but those dens are not on the Bathurst  calving grounds. The

.
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Table 15. Wolves and grizzly bears observed during J3athurst, Beverly and
Kaminuriak calving grounds surveys, 1951-1980.

.— —______ ____________ ----- —-—

Year Bathurst calving Fkverly calving Kaminuriak calving
grounds grounds grounds

——._ —-— . ___ . -—____ _____ - — _____________

Siqhtinqs Reference Siqhtinas Reference Siqhtinqs Reference
wolf grizzly wolf grizzly wolf

————_..—— ______  ___ —-- ---— _________

1951

1958

1959

1%2

1%3
1%5

1%6

1970

1971

1972

1973

1974

1

3

1

0

12

1

0

0

0

2

Kelsall -
1953

6 2

0 2

1 1

1 3

Williams -
1%6
Boxer -
1970
Boxer north O 0
1971 south 16 -

Eoxer 1974 50

,.-

Pruitt
1958
McEwen
1960
FkEwen
1962

Look
1%5

Rippin
1971

R. Decker
pers. comm.

o

19

3

*

*

6

Malfair 1963

Miller and
Eroughton 1974
Rippin 1971

E?owden and
Tinmwm 1972
Land and
Hawkins 1973
Hawkins and
Howard 1974

Y

w
m
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Table 15 continued

Year Bathurst calving Eeverly calving Karr&uriak calving
grounds grounds grounds

Siuhtinas Reference Siuhtinas Reference Siahtinas Reference
wolf grizzly wolf grizzly wolf

.——. --- -——

1977 * * Calef and - 1 Heara 1981
E?oxer 1977

1978 5 0 N.W.T. 49 6 Heard and * Darby 1978
Wildlife Decker 1980
Service
files

1979 - - - * * Darby 1979 * Darby 1979
1980 9 1 Heard 13 4 Gunn and 4 Heard 1980b

1980a Decker 1981

* No data on predators observed during calving ground survey.

U2
u)
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Table 16. Number of wolves associated with wintering groups of caritou.

—.. .. —.— ———- --- —--- —-— —— -—- —-
~1

Date I_Ocation Area WOIVT?S Caritou Reference

km2 count d counted
————---.-—- . ——. - —- —- —— ---- - —-. — —-

1%7 McTavish Arm, Great 300 90 7 5 , 0 0 0 ThOmaS 1969
March Eear Lake, N.W.T.

1%8 Hara and Charcoal 8300 258 5 1 , 0 0 0 Miller 1975
January Lakes, Saskatchewan

1%8 Hara Lake 1800 211 51,000 Miller 1975
April Saskatchewan

1978 Desmarais Lake, 1.700 70 60,000 R. Decker
April N,W.T. ~rso canm.

1979 Carp Lakes, N.W.T. 1600 130 no D. Heard
esthate ~rs. canm

—-.-—-—---—— -——--—— -—- ——.— -—

.

. . . . . . . . . ,.,..
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first recorded den on the Bathurst calving grounds was found in 1980

(Heard 1980a). The den was a shallow pit dug into an esker and had

; five pups with five adults and the renains of two newborn calves.

Kuyt (1969) corducted aerial and ground searches bet~en 1%0 and

1965 for dens in the vicinity of the Thelon River and Beverly calving

grounds. ‘lhree of ten active dens and 12 of 19 inactive dens were

located on the southern Beverly calving grounds (Fig. 19) . No dens

were located on the northern Eeverly calving grounds. The higher

number of wolves on the BEWerl y cdl ving grounds in com~ r ison to the

other calving grounds may reflect the closer proximity of a denning

area to the Beverly calving grounds. No active dens have been located

on the Kaminuriak calving grounds; however, Miller and Broughton

(1974) found two inactive den sites in 311 hours of flying during June

and July 1970.

Vast dens on the barren-grounds have been located in sandy areas

at or near treeline; sites with shrubs or small clumps of trees on

eskers are f avoured (Jacobson 1979) . Stephenson and Johnson (197 2)

IIObf2 a similar trend on the North slop of Alaska and ccmumnt that fox

dens are often enlarged and used by wolves. The presence of

mntinuous ~rmafrost restricts suitable den sites to gravel or sand

deposits on all three calving grounds. It appsars that the locations

of barren-round caribou calving grounds are different fr~ the

locations of preferred wolf denning areas.

The same den my be used several times over a ~riod of Years

(mridin 1960, Kuyt 1969, Stephenson and Johnson 1972). At the three

das visited along Greenstcckings  Lake (64° N, 113° W) in 1979, our

own observations revealed numerous scats older than 1 year and MY

well used trails leading to the da sites.

L



l-i,,
102

I

i:

i
!=
3

m
b
m
-1

.5

‘b● o+-

.

.
m
l-l

I
I
I
1



103

L

* a
1’.

A----—d d



i
104

*

.

.

*W!’ &

‘ - - - ----
% 0-smil:~ -  -) ___  __  __  ____  _ “ .  – - - - l

-%
For+

I ‘5L -
R

SEAL#-’-.’”-
&

-3J’ >.>,
1

I
I

if’wOLLA5  TON —J
L A K E

(’;pB’”c”)

~E\NOEEhKm
so o 100 2 0 0 300

I ●

F’

range,Figure 19. Den sites of vmlves on

Legeld

calving ground bou.ndq

● Den site active between
1960 and 1965

0 Inactive da site

ii
“] I

.



I

105

Whelping coincides with the early calving period of caribou

(Makridin 1%0, Kuyt 1972, Stephenson and Joknson 1972). The pups are

unable to travel lorq distances with the adults until late August.

This implies that the older wolves associated with a den remain

relatively sedentary. Kel sal 1

within 30 km of their den site.

Analyses of scats collected

of caribou supplemented by small

(1953) s~gests that WOlVeS r~ain

from den sites record a sumnEI

prey and fish (Banfield 1954,

1970, Kuyt 1972) . Stephenson (197 9) and Stephenson and Johnson

studid northwest Alaskan wolves which also rely

prey source and reportd analogous results for

Banfield (1954) and Stephenson and Joknson (1972)

on caribou as

diet

Clark

1972)

their

summer food habits.

reported that wolves

will return to feed on old kills close to dens during the sumrmsr and

they suggested that wolves cache caribou during spring migration.

Al 1

outlines

proposes

without

mid-May,

those observations support the strategy Parker (1972b)

concerning the preferred locations of wolf den sites. He

that wolves who den near treel ine will minimize their tirm

caribou. Although fenale caribou have left the area by

the bulls are still on their way north and sane caribou

linger near treeline all summr (Eafield 1954, Parker 1972b, Miller

and Broughton 1974, Darby 1978 and 1979) . When female cari~u re~rn

towards treel ine, the pups are old enough to follow the adult wolves

as they hunt for caritm (Kuyt 1972) . A den orI a calving ground

ensures a food supply of caribou for less than a rmnth and involves a

long trek for the pups to keep up with the caritou in late August.

Kelsall (1%0) and Kuyt (1972) observed that the wolves during

smr killed calves more frequently than

associated with the Beverly caribou herd.

adults. Those wolves were

Miller and Broughton (1974)

.
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reported that 3 (R of 57 dead calves found on and near the 1970

Kaminuriak calving ground had been killed by wolves. They pstulated

that 25 wolves on the calving ground could kill 20 - 30% of the

Kaminuriak calf crop in 2 ninths. Heard and Decker (1980) saw over

218 dead calves on the Beverly calving ground during June, 1978. They

noted that 50% of tie 28 calves exained had crushed skulls and

subcutaneous hemorrhaging indicating predation as the cause of death.

Bears have keen rarely observed on the Bathurst and Kaninuriak

cdl ving grounds and are not numerous on the Beverly ~lving grounds

during the calving ~riod (Table 15) . However, there are frequent

observations of grizzly bears along Bathurst Inlet ( Zoltai et al.

1980) and along the Thelon River west of Beverly Lake (Kelsall  1%0,

Coo~r 1981) .

In Alaska, grizzly bears are comnmn along the

several caribou (I& & aranti) calving grounds are

bears whose home ranges do not overlap the calving

leave their hcxne range to reach aggregations of

(Reynolds 1980) .

The density

1 bear/44 km2

of bears on the western Brocks Range

(Reynolds 1980). That density is
.

North Slope where

located. Grizzly

grounds did not

calving car ibou

was estimated at ●

higher than the

estimated densities (1 bear/140 - 260 kmz) on the eastern North Slop.

Reynolds (1980) suggested that the availability of =rrion and prey

from the calving grounds of the Western Arctic carikxm herd may be the

explanation for the higher densities of bears on the western Brooks

Range; however, bears on the eastern North Slope have access to

car r ion and prey of the Central Arctic and Porcupine caribou herds.

The only density data available for the barren-ground grizzly in the

N.W.T. are fran the Tuktoyaktuk area where a density of 1 bear/100 km2

. .

. . . . . .1 .,-  . . . .. .
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was estimated in 1975-1977 (R. Russell pers. comm. ) .

Bears are opportunistic omnivores and the search for prey and

carrion is SUP rip.=d on the vegetation-inf lwnced U* of habitat

t~s (Reynolds 1980) . E3ergerud (1979) ob.~rved in British Columbia

that griz zlies and wolves searchd barren n-ountain ridges during

calving of nmntain caribou (R_ ~ caribou) , where vegetative food

would M generally unavailable. Barren-ground griz zlies on the Brocks

Range tend to switch frcnn roots and overwinterti ~rries to earlY

phonological stages of sedges, grasses and forbs in earlY June

(Reynolds 1980) . A similar pttern would be expected on the

barren-grounds of the N.W. T. The earl ier availability of greening

vegetation, due to earlier snomelt pttems ?

Inlet and the Thelon River may attract more

surrounding areas. The timing of movements

griz zlies in rdation to vegetative @enology

grounds remains speculative.

along southern Eathurst

bears in comparison to

of N.W. T. karren-grouna

and the caribou calving

.
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SUMMARY DISCUSSION

The rmst obvious characteristic of the calving grounds is that

cows traditionally return there to calvs. At the generalized levels

that we discussed, topography, snowmelt ~ttems, vegetation and

predators, we could not clearly separate the calving grounds from

their immediate surroundings. There is some evidence that topography

is more varied on the calving grounds than on the surrounding areas.

Snowmelt cccurs on and near the calving grounds later than on other

pxtions of the range of each herd. The ef feet of topgraphy and

snowmelt on the vegetation on and near the calving grounds suggests

that the distribution and pheno.logy of vegetative associations will be

more wried than on other portions of the tundra range of each herd.

Wolves , wolf dens and bears ap~ar to be unconmrm on and near the

calving grounds.

If the location of the calving

last 6000 years, then the original

grounds has been stable during the

factor (s) influencing the lomtion

of the calving grounds may no longer exist. If we consider the
.

location of calving grounds on evolutionary terms, then their location

should renain stable as long as the ef feet of the

originally iti-luenced  and presently are influencing

the calving grounds remains neutral or is beneficial

factor (s) which

the location of

to the pregnant

Cws. In addition, we must realize that calving grounds are probably

a product of several interacting factors which may be diffk?rent  for

each area considered (D. Klein ~rs. canm. , D. Thomas pers. canm. ).

The observations of biologists on

of Keewatin lead to suggestions

calving grounds in the District

that shelter for calves by
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topographical features (Parker 1972b) or avoidance of predators

(Bergerud 1974, F. Miller prs. c~L.) were likely reasons for the

locations of calving grounds. Rcby (1978) suggested that avoidance of

predators had influenced the lo~tion of the calving grounds of the

&ntral Firctic herd in Alaska. In contrast, investigators have

sujgested that an early loss of snuwcover and an availability of

forage in early phonological stages have infl~xmced the location of

the calving grounds for the Western Arctic kierd in Alaska (Kuro~t and

Bryant 1980, Lent 1980) and the Porcupine herd in the Yukon (Lent

1980, A. Marten ~rs. canm.), Those conclusions em~asize the

statenent that calving grounds are probably a product of severcal

interacting factors which may differ for each area consitkred.

‘l’he relationship between carikou canal their chief predator, the

wolf, has likely been a driving force in caribou evolution. Gne of

the advantages of calving north of the tredine in open habitat can be

summed up by the old adage of safety in numbers. Eergerud (1974) and

Estes (1974, 1976) have

is mnfronted  with, the

and kill an individual.

increased if the timing

suggested that the more individuals a prdator

harder it becomes for the predator to select

The advantage of calving in large groups is

of births is synchronized.

synchronized calving ~riod of carikou suggests

newborn calves are only available to predators for

domesticated reindeer on whom selection pressure

The short, highly

that vulnerable,

a few weeks. In

by predators is

reduced, births cccur over a longer time span, are of longer duration

~d the cow does not USually cons~e  the afterbirth (Thomson 1980).

During whelping, the nmven-ents of wolves associated with dens are

restricted to areas around their dens. Caribou calves born distant

from whelping areas should have a higher rate of survival than calves

.
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born near whelping areas. Thus, if the location of the calving areas

is a reflection of factors which favour a higher calf survivorship,

then one factor limiting the possible choice for the location of a

calving ground would be the proximity of an area to the denning areas

of wolves.

The research hypotheses proposed by different investigators were

useful in focusing on factors that may affect the location of the

calving grounds. In each section of this report we examtied those

hypotheses incorporating the relevant environmental factor. It is

ap~rent that the data are inadequate to accept or reject the

hy~theses. Observations of cow-calf pairs during storms in different

topographic types are necessary to supprt or refute the research

hypothesis that wried topography is used by calves as shelter from

rain and snowstorms. Acceptance or rejection of the research

hypothesis that varied topography causes a variety of plant

communities which allow alternative strategies for obtaining high

quality forage under different snow cxmdit ions during the calving

~riod requires considerable data. Those data include descriptions of

vegetation in relation to topogra@ic t~s, the use of vegetation Qy

cows and calves under different snw cotiitions,  and the progression

of phaology in different years. The distribution of breeding and

non-breding wolves in relation to the calving grounds would have to

be established to support or refute the research hypothesis that

calving grounds are located to minimize predation by wolves. It

ap~ars that a rigorous examination of the research hyptheses is

irqxactical if not unfeasible.

Our tentative compmisons from the literature and our irq?ressions

do not suggest the calving grounds have any distinct and obvious
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4’charzteristics of topography? sn~lt patterns, vegetation and

t

“’q:;; predators seprating them;%
,,. . . each herd. The choice. . .

$~[: advantage of traditional
~:

from other portions of the tundra used by

of traditional locations may lie in the

behaviour; that is, there are benefits in

%? follwlng the me ~ttem of &haviour as long as it is sUCCY2SSfUl  or:&.&,

not @trimntal to the ppulation. During spring migration, =ribou
i-
tend to follow similar traditioml routes to an area of traditional

importance -- the calving grounds. However, the precise location of

the calving grounds on an annual basis may reflect factors such as the

severity of spring

Possibly sane

in the location of

travel ling mndit ions.

understanding of the role cf trzditioml  behaviour

calving grounds could be deduced from obse rvinq the

establ ishnmt of a new calving ground. Such an opportunity is

Pssible with reintroduced populations of barren-ground caribou as on

Southampton Island, N.W.T.

The likelihood that traditional behaviour is a key factor in

maintaining the lomt ion of calving grounds em@asizes the need for a

conservative approach to the managemnt of human activities on the

calving grounds. This approach is currently manifested in DIN’s  .

Caribu Protection Measures.

,., .
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APPENDIX A. Retreat of snm line between mid-May and mid-June
1974-1977 frcxn lbklmratch snuw cover maps.
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APPEIJDIX C. Percentage cover, frequency of occurrence and plant
species lists of vegetative associations (A-K).

.

1



I

I LICHEN/dwarf shrub

Site 1: tJune 21, 1980
Site 3: July 14, 1980

Spscies

Vegetative ZRsociation A
Cornicularia  diverqens/Alectoria  ochroleuca

I’J = 75

Mean
% Cover % Frwi.
* S.P. of WC. I?.v.

.—.-—.————.—-—.— _——

Cornicularia diverqens
Alectoria ochroleuca
Crustose lichas
Ledum decumbens
Vaccinium vitis-idaea
Cetraria nivalis
Cetraria cucullata
Hierocklloe alpina
Mosses
Luzula confusa
Thamnolia vermicularis
Steilaria lonqiws
Cladonia spp.
SphaeroPhorus qlobosis
Empetrum niqrum
Cassiow tetrac70na
Saxifraqa tricuspidata

Total vegetation cover

Nonvegetated surface

Other species noted in
Alectoria nitidula
Cetraria andreievii
Cetraria delisei

. . . . . . . ,

Parmelia separata
Umbilicaria  hvperbrea
Cladonia Pleurota
Cladonia bellidiflora
Pertusaria panvrqa
Cladonia qracialis

45.6 *26.3
21.2 ?26.3
14.9 *14.1
6.4 t 9.1
4.5 ill..l
3.0
1.6
1.2
1.1
0.1
0.1
0 . 1
0.1

96
93
95
92
59

::
52
59
12
4
1

19
0 . 2 9
0 . 2 1
0 1
0 1

1 0 0 . 3

8.1. i10.1 88

4’77
205
145
61
35

?:
9
8
1
1
1
1
1
1
0
0

76

vegetative association:
.

. . . aa
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I LICHEN/dwarf shrub
Vegetative Association B

Alectoria ochroleuca/ Cornicularia diverqens

Site 2: July 4, 1980 N = 50

[lean
% Cover % Freq.

Sp2cies t S.D. of Occ. P.v.
— — — —  — --—-——-——. — —— ______

Alectoria ochroleuca
Crustose lichens
Cornicularia diverqens
Cetraria spp.
Ledum decumbens
MOSEES
Claaina stellaris
Cladina mitis
Cassipoe tetraqona
Cladina ranqiferina
Vaccinium vitis-idaea
Hierochloe al~ina
Dactvlina arctica
Luzula confusa
Thamnolia vermicularis
Vaccinium uliqinosum
Cladonia spp.
E@haerophorus qlobosis
LYCOpodium selaqo
Carex spp.

Total vegetation cover

Nonvegetatd surface

27.8 ~ 19.8
19.3 *19.5
15.8 *16.3
9.4* 9.0
9.4 *100’7

10.3
5.8* 9.C
2.8
1.3
1.3
1.0
1.0
0.1
0.1
0.1
0.2
0.1

:
0

105.8

3.1

90
94
72
92
80
54
78
24
2&
18
40
40
6
6

24
2
6

;
2

74

Other species noted in vegetative association:
Betula qlandulosa
Enmetrum niurum
Alectoria nitidula
Cetraria nivalis
Cetraria andreievii
Cetraria delisei
Parmelia separata
Cladonia bellidiflora
Cladonia qracialis
SPhaerophorus  fraqilis
Cladonia wcillum

264
187
134

90
84
76
51
14
7
6
6
6
1
1
1
1
1

:
0

27 .

. . . . . .
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I LICHEN/dwarf shrub

D

I

I
.-.

Site 2: July 3, 1980

Species

Vegetat ive  AssEiation C
Boulders/c rustose lichens

N=50

Mean
% Cover % Freq.
~ S.D. of Occ. P.v.

—. .-—--- ——

Crustose lichen
Cornicularia diverqens
Cladina mitis
Ledum decunbens
Vaccinium vitis–idaea
Alectoria ochroleuca
Cetraria spp.
Mosses
Empetrum niqrum
Hierochloe alpina
Umbilicaria spp.
S~haero~horus qlobosis
Cassioce tetraqona
Cladina ranqiferina
Xanthoparmelia  centrifuqa
Thanmolia vermicularis
Luzula confusa
Carex spp.
Cladonia sppo

Cladina stellaria

34.1 ~ 16.8
9.’7 *17.1
7.3 *12.2
6.5i 9.1
5.li 8 . 0
4.9
3.4* 5.7
1.8
2.4
1.2
1.0
0.6
0.4
0.4
0.1
0.2
0.1
0
0
0

Total vegetation cover ‘77.2

98
48
58
58
72
66
74
50
10
38
36
34
10
4
4

26
8
2
6
4

Nonveqetatd surface 21.8 *17.1 98

Other species noted in vegetative association:
Vaccinium uliqinosum
Diacensia lapconica
Alectoria nitidula
Cetraria nivalis
Cetraria cucullata
DactYlina spp.
Cetraria andreievii
Parmelia se~rata
Parrwlia omphalodes
Cladina mitis
Cladonia ~leurota
Cladonia belliflora
Cladonia amaurocraea
Tharrmolia subuliformis
Cladonia umcialis
Cladonia PhYlloPhora
Cladina mitis
Pertusaria dactvlina

_——.-

338
67
56
50
43
40
29
]~
8
7
6
4
1
1
1

;
0
(1
0

338

.
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I LICHEN/dwarf shrub
Vegetative Assaiation D

Cetraria nivalis/Ledum decumbens/Vaccinium  vitis-idaea

. Site 3: July 14, 1980 N=50

Mean
% Cover % Freq.

Species ~ S.D. of &c. P.v.
————-—-..-—— — —— ———.

Crustose lichen 29.9 ~ 18.8 1 0 0 299
Cetraria nivalis 22.5 A1O.5 98 223
Vaccinium vitis-idaea 10.9t 9.2 92 . 98
Ledum aecumbens 11.8 ~20.9 60
Emrxtrum niqrum 7.3 28 ;
Cladina mitis 3.4 68 28
Cetraria cucullata 1.0 46 7
Alectoria ochroleuca 0.6 22 3
Cornicularia aiverqens 0.2 12 1
Nosses 0.3 22 1
Clacionia spp. 0.0 8 1
Calammrostis  wr~rescens  0.7 4 1
Cetraria islandica 0.2 8 1
Luzula confusa 0.2 8 1
Xanthoparmelia  centrifuqa 0.3 6 1
Hierochloe alDina 0.2 10 1
Arctaqrostis  latiiolia o 2 0
Ufiilicaria spp. o 6 0
S~haere~horus qlobosis o 2 0

Total vegetation cover 88.9

Nonvegetatd surface 11.0 f12.1 90 104

Other s~cies noted
CassioR tetraqona
Eutrema spp.
Alectoria nitidula
Cetraria laeviqata
Cetraria delisei
Parmelia se~rata

in vegetative association:
.

Ufiilicaria hvmrh rea

--

,,..
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11 INARF SHRU’B/nmss/lichen/short sedge
Vegetative Association E

Vaccinium vitis-idaea/rross
Site 3: July 13, 1980 N = 50

Mean
% Cover % Freq.

Species ~ S.D. of ccc. P.v.
-—.———— -— ——. - —- —--.--—-.

M3sses 40.9 t 27.1
Crustose lichen 22.1 k18.3
Vaccinium vitis-idaea 13.2 *12.8
Cetraria spp. 5.9* 6.2
Ledum decumbens 5.6
Calamaqrostis RUmurescens 4.7
~ inteqrifolia 4.8 ~10.2
Carex spp. 2.3 i 8.6
Cassioce tetraqona 2.1
Hierochloe alDina 1.1
Errmetrum nicumm 1.7
Cornicularia diverqens 0.8
Sfiaero~horus qlobosis 0.6
Salix spp. 0.6
Luzula confusa 0 . 3
Betula dandulosa _O.8
Alectoria ochroleuca 0.2
Thanmolia vermicularis 0.1
Arctaurostis latifolia 0.2
Cladonia spp. 0.3
Brvoria ~ubescens 0.1
Rhododendron la~Donicum 0.1
*Tofieldia msilla o
Polvqonum viviparum
Cladina mitis :
Luzula nivalis o
Saussurea armustifolium  O
*Armeria maritima o
Stellaria lonqirxss o

98
1 0 0
88
98
3A

;:
18
1 0
32
10
10
20
18
2 4

6
18
16
6
22
2
2
2

;
2
2
4
2

405
221
124
58
33

;:
10
7
6
5
3
3
3
2
2
1

;
1
1
1
1
0
0
0
0
0
0

Total vegetation cover 100.5

Nonvegetatd  surface 6.3 ~10.3 66 51

Other species noted in vegetative association:
Salix herbacea Fedicularis labradorica
Salix pseudomlaris Eutrema spp.
Andromeda~ Saxifraqa hirculus
Vaccinium uliainosum *Carex dacialis
Arctosta~hvlos  rubra Alectoria nitidula
Silene acaulis Cetraria niqricans
Saxifraqa tricus~idata Cetraria cucullata
Saxifraqa roseate Ochrolechia  friqida
Antennaria monoce~hala Cetraria ruqricans
Arnica al~inum Pertusaria Hvraa

* growing on frost boil

.
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II l14ARF SHRUB/rmss/lichen/short sedge
Vegetative association F
~9inteqrif olia/~ss

Site 5: July 20, 1980
Mean
% Cover % Freq.

Species f S.D. of Occ. P.v.
. ..— —- —-— —----— - — .

M.)sses
Crustose lichens
_ intearifolia
Carex spp.
Iedum decumbens
Vaccinium vitis-idaea
Vaccinium uliqinosum
Cetraria spp.
Emetrum nimum
Salix spp.
SPhaeroPhorus dobosis
Cassiope tetraqona
Hierochloe alpina
Cornicularia diverqens
Arctaqrostis  latifolia
Thanmolia vermicularis
Alectoria ochroleuca
Silene acaulis
Betula qlanciulosa
Potentilla spp.
Calamwrostis mmmurescens 0.2
Astraqalus alpinus o
Saussurea auqustifolium O
Unbilicaria spp.
Polvqonum vivicarum ;
Luzula confusa o
Armeria maritima o
Q@dillau o
OxvtroPis Mavdelliana o
*Saxifraqa omositifolia o
Stellaria lonqipes o

29.2 ~ 34.9
18.6 *17.2
14.3 *16.2
8.9 ~14.1
6.0
3.6* 7.6
4.8212.2
3.2* 5.1
3.5
1.6
1.9
1.5
1.0
0.6
0.2
0.2
0.3
0.2
0.2
0.1

Total vegetation cover 99.8

Nonvegetat4 surface 15.1 *21.4

69
82
6 1
7 1
2 2

57
18
34
16
18
29
12

3:
12
16
6
6
4
4

12

;
4
2
2
2

;

69

Other species noted in vegetative association:
Salix arctica Lxomd‘ium selaao
Salix reticulate *Carex dacialis
Rhododendron lapconicum Alectoria nitidula
Andromeda polifolia Alectoria ochroleuca
*Tofielda Pusilla Cetraria nivalis
Tofielda coccinea Cetraria cucullata
*Antennaria monocephala Dactvlina spp.
Cardamine hyperborea
Saxifrac7a cernua
Arctosta~hvlos  rubra

* growing on frost boils

243
168
112
75
28

;:
24
15
9
8
6
5
2
1
1
1

;
1
1
0
0
0
0
0
0.
0
0

:

125
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11 lWIRI’ SHRLIB/nmss/lichen/ short sedge
Vegetative Association G

Carex spp./Drvas interclifolia/nDss
Site 4: July 18, 1980
Site 5: July 21, 1980 N = 50

Mean
% Cover % Freq.

Species ~ S.D. of &c. P.v.
——— ——-— .—— —-.-——-.——— —— —-----

Mosses “79.8 k23.9 100
Carex spp. 36.0 *23.3 100
!2ws ifi~eqrifolia 17.8 ~13.7
Salix spp. 5.4* 7.8
Vaccinium uliqinosum 2.6
Cetraria cucullata 1.2
Rhododendron la~ponicum 1.6
Crustose lichens 1.6
Cassiope tetraqona 1.5
Cetraria nivalis 0.8
OxvtroPis Mavdelliana 0.9~ 2.4
Betula qlandulosa 2.5
Thamnolia vermicularis 0.5
Polvqonum viviparum 0.3
*Astraqalus alwinus 0.6
Vaccinium vitis-idaea 0.2
Claciina ranqiferina 0.3
Arctaqrostis latifolia 0.2
Saussurea anqustifolium 0.2
Calammrostis Pu rpurescens 0.1
Cladina mitis o
Dactvlina arctica
Armeria maritima
tihaero~horus qlobosis
Peltiqora  spp.
Stellaria lonqipes
Luzula nivalis
Cladonia spp.
*Tofieldia Dusilla
*Silene acaulis

0 . 1
0
0
0

:
0
0
0

92
70
42
64
28
22
2 2
38
22
16
42
26
12
16

6
10

8
4

10
12
2
2
4

:
2

Total cover 154.2

Nonvegetated surface 0.6 8

798
360
1.71
45
17
10
8
8
7
5
4
3
3
2
2
1
1
1
1
1
0
1
0
0
0

:
0
0
0

2

Other species noted in vegetative association:
Salix herbacea Salix planifolia m Spp.
Salix reticulate Arctosta~hvlos rubra Erio~horum anqustifolium
Salix arctica Pvrola qrmdiflora Carex misandra
Andromeda mlifolia Cardamine hvcerborea Carex alacialis
Cruciferae spp.
Castilleia spp.
Hierochloe al~ina
Salix arcto~hila

* growing on frost

.—

Pedicularis sudetica Alectoria nitidula
Pedicularis larmonica Alectoria ochroleuca
Pedicularis lanata Cetraria cucullata
*Saxifrzqa o~rnsitifolia Cetraria laeviuata

boils

.

>,...
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III LCld SHRUB/moss/ short sedge/ dwarf shrub
Vegetative Association H

Betula alfid;~osa/n-oss/Carex  spp.
Site 4: July 19, 1980 N

Mean
% Cover % Freq.

Species A S.D. of Occ. P.v.
-— ——. ——— ———. -———---——-.-—--——- ——

Mosses
Carex spp.
Eetula qlandulosa
Salix spp.
- inteqrifolia
Vaccinium uliqinosum
~ tetraqona
Crustoss lichens
Cetraria cucullata
Arctaqrostis  latifolia
Vaccinium vitis-idaea
Oxvtro~is Mavdelliana
Astraqalus al~inus
Cetraria nivalis
Saussurea anqustifolia
- acaulis
ErioPhorum anqustifoliurn
Tharrmolia vermicularis
Peltiqera spp.
Dactvlina arctica
Polvqonum viviparum
Cetraria islandica
Sphaerophorus  dobosis
Claainia mitis
Cladonia spp.
LvcoPodium selaqo

‘Ibtal vegetation cover

Nonvegetat6i surface

7 9 . 7  325.6
2 9 . 1  *29.5
2 4 . 8  t 2 8 . 8

6 . 5  f10.1
4 . 5
2.6A 5 . 8
2 . 6
2 . 3
0 . 8
0 . 7
0 . 6
0 . 6
0 . 5
0 . 5
0 . 3
0 . 2
0 . 2
0 . 2
0 . 2
0 . 2
0 . 1
0 . 1
0 . 1
0 . 1
0
0

1 5 7 . 3

0 . 8

100
%
7 6
72
4 4

::
32
38
14
22
10
14
32
18
10
14
8
2

12
16
8
4
4
2
2

10

Other species noted in vegetative association:
Salix c71auca
Salix herbacea
Salix arctica
Salix reticulate
Salix planifolia
Androrwda colifolia
Ledum decunbens
Artemesia borealis
Armeria maritima
Stellaria lonqipes
Pedicularis sudetica
Pedicularis lamnica
Hierochloe alpina
Alectoria nitidula
Alectoria ochroleuca

717
285
215
72
30
16
8

13
5
3
3
2
2
3
1
1
1
1
1
1
1
1
1
1
0
0

.

3
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~V. Tussock-short sedge-dwarf shrub-lichen-nmss
Vegetative Association I

ErioRhorum spp.-carex spp. -rmsses-Vaccinium vitis-idaea

Site 1: June 22, 1980 N=75

Mean
% Cover % Freq.

Species ~ S.D. of WC. P.v.
.—— — —-- —--- —--------  -- —-- ———--— —--

Sedges 43.7 t 34.2
MOSSS 34.5 * 34.1
Vaccinium vitis-idaea 12.4 213.8
Ledum decurrbens 7.7 310.8
Alectoria ochroleuca 6.5 *12.7
Cornicularia diverqens 7.4 k15.2
Cetraria spp. 4.8? 7.6
Crusto~ lichen 3.2
Cladina ranaiferina 2.5
Calanwrostis Durpurescens 1.6
Hierochloe al~ina 0 . 7
Cladonia spp. 0.2
Cladina stellaria 0 . 2
Rubus chamaemorus 0 . 1
Luzula confusa 0.1
SDhaeroDhorus qlobosis 0 . 3
adiI@mL!a 0 . 3
Pedicularis sm. o
Peltiaera spp. o

76
85
75

:;
33
75
35
16
9

12
24
7
5
4
4

15
1
1

381
318
107

58
46
43
42
19
10

;
1
1
1
1
1
1
0
0

Total vegetative cover 125.6

Nonvegetatd surface 0.8 24 4

Other spxies noted in vegetative association: .

Betula dandulosa
Andromeda mlifolia
ErioPhorum callitrix
ErioPhorum vaainatum
ErioPhorum anaustifolium
Alectoria nitidula
Cetraria nivalis
Cetraria cucullata
SiDhula ceratites
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v TusscxIz/moss

Eriophorum
Site 2: July 4, 1980
Site 3: July 14, 1980

Mean
% Cover

Species ~ S.D.

Vegetative Association J
vaainat ticarex spp./rross

N = 50

% Freq.
of Occ. P*V.

..— _—. .- —---— — _—---— —-

Sedges
Mosses
Sali x spp.
Crusto= lichens
*Drvas inteqrifolia
Waccinium vitis-idaea
*Eetula aladulosa
*Cassioce tetraqona
*Vaccinium ulicxinosum
*Andromeda Polifolia
Potentilla palustris
Polvqonum viviparum
Arctaqrostis latifolia
Enmetrum niqrum
Cladina mitis
*Cetraria nivalis
*Leclum decumbens
Pedicularis spp.
Saxifraqa hirculus
XCetraria cucullata
Dactvlina arctica

Total vegetative cover

Nonvegetatd cover

80.1 t13.9
51.8 k32.6
1.5* 3.1
1.8
1.3
0.8
0.3 i 1.4
0.7
0.2
0.1
0.2
0.1
0.2
0.1
0.1
0.1
0
0
0

:

1 3 9 . 4

1.4

1 0 0

::
12
18

4
20

:
2

14
26

2

;
2
6

12
2

5

18

801
497
12
6
6
2
1
1
1
1
1
1
1
1
1
1
0
0
0
0
0

6

Other species noted in vegetative association
9

*Salix arctica
*Salix herbacea
Pedicularis labrodorica
*pedicularis lapconica
Pedicularis sudetica
*ErioPhorum vaqinatum
*Alectoria nitidula
*Alectoria ochroleuca
Cladonia deurota
Cladonia amaurocraea
*Salix arctophila
*Salix reticulate
‘Saxifraqa hieracifolia
*Rubus chamaeomorus
*Cardamine hvpe rborea
*Hierochloe -.
ErioPhorum amustifolium

* growing on tussocks
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VI TALL S~E/mOSS
Vegetative association K
Carex spp./rmss

Site 1: June 22, 1980
Site 5: July 20, 1980 N=50

Mean
% Cover % Freq.

Species * SOD. of Occ. l?. v.
.- ——-— —. .—___ —__ —---  —- —-. -—— ---- -----_ .

Sedges
Mosses
Sali x spp.
Potentilla mdustris
*E?etula qlandulosa
Polvqonum vivi~rum
Ledum decumbens
*Andromeda mlifolia
*Vaccinium vitis-idaea
Luzula spp.

Total vegetation cover

Nomegetatd surface

Other species noted in

Salix herbacea
Salix arctophilq
Salix arctica
Empetrum niqrum
Vaccinium uliqinosum
Luzula wahlenberqii

I

.,., . .

79.8 ~ 19.4
68.6 *36.4
3.Ot 5.2
0.5
0.4
0
0
0
c
o

100
98
48
30
8
8
4
2
2
2

*ErioDhorum anqustifolium
*Cetraria nivalis
*Cetraria cucullata
Dactylina spp.
Cetraria andreievii
Umbilicarea hvuerborea
Salix planifolis
*Pinauicula  borealis
*Pyrola grandiflorum
Pedicularis sudetica

* growing on tusscrks

152.3

0

vegetative association:

798
619
21
3
1
0
0
0
0
0

,.

.
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APPENDIX D. Scientific and comnon names of vascular plants collected
on the Beverly calving grounds.

. . .. —- _——. — —. —----  — -——-
Scientific Name

Andromeda Polifolia
Antennaria monoce~hala
ArctostaDhYlos rubra
Armeria maritim
Arnica al~ina
Artemesia borealis
Astraaalus alpinus
Eetula Qlandulosa
Cardamu“ne hvpe rborea
Cassioue tetraaona
Castilleia spp.
DiaEnsia lammnica
~ int~rifolia
Empetrum niurum
E?utrema edwardsii
Ledum decumbens.

. .’ Lvcopod ium selaao

.-,. . . Oxvtrxmis$lzwdel  liana..,’
~imla~i~’~’tiiadorica

a .:~:lagata~;.?”.  .;,:,,
.:::~:lamorrlcq  ,.;~

Q su-dekica.::
Polvaonum vivi~rum
Potentilla palustris
Potentilla spp.
-. arandiflora
Rhododendron lamonicum
Rubus chamaemorus
Salix arctica
& arcto~hila
& cilauca
& herbacea
&planifolia
& pseudowlaris
& reticulate
Saussurea amustifolia
Saxifraaa cernua
& hieracifolia
S_ hirculus
& ODWsitifolia
~ roseate
& tricuspidata
WSM Cwion
Stellaria lonai~s
Tofieldia coccinea
Lpusills
Vaccinium ulicyinosum
~ vitis-idaea

Common Name

bog rosemary
pussy toes
bearberry
thrift
—
wormwood
milkvetch
dwarf birch
bittercress
heath
pintbrush
.-
dryas
crowterry
—
labrador tea
club moss
locoweed
lousewort
woolly lousewort
lousewort
lousewort
smartwed
marsh cinquefoil

●

cinquefoii
wintergreen

~

=,
lapland rosebay
cloudherry
willow \
willow
willow
willow
willow
willow
nettd willow
-- ~
bulblet saxifrage ~
stiff-stenmed  saxifrage
bog saxifrage
purple saxifrage
saxifrage
prickly saxifrage
rmss tampion
chickweed
false as@x3el
false asphodel
blueberry
bog cranberry


