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Abstract: Inter- and intra-annual variation in forage quality may influence population dynamics of Peary caribou and
muskoxen on Banks Island. From 1993 to 1998 we collected 300 composite samples of sedge (Carex aguatilis and
Carex spp.), willow (Salix arctica), legume (Oxytropis spp. and Astragalus spp.), and avens (Dryas integrifolia). Samples
were collected in mid-June (start of the growing season), mid-July (peak of the growing season), mid-late August
(senescence), and early (November), mid- (February), and late- (April/May) winter. We analysed forages for percent
digestibility (i vitro acid-pepsin dry matter digestibility), crude protein (CP), fibre, lignin, and energy content. There
was significant inter-annual variation in levels of lignin, fibre, and energy, and significant intra-annual (seasonal) vari-
ation for all quality measures and forages, which reflected the strong difference in quality between summer and win-
ter. We discuss the relationship between forage quality and seasonal diet composition of Peary caribou and muskox-
en, and the potential implications for the reduced Peary caribou and high muskoxen populations.
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Introduction changes are unclear (Nagy er a4/, 1996; Larter &

Peary caribou (Rangifer tarandus peary:) and musk-
oxen (Ovibos moschatus) are the two dominant resi-
dent large herbivores on Banks Island. Since 1972
caribou numbers declined from cz. 12 000 (=1
year-old animals) to an estimated 436 (sz = +71) in
1998 (J. Nagy & M. Branigan, unpubl.); most of
the decline occurred by 1991. In contrast, muskox
numbers increased from cz. 4000 (=1 year-old ani-
mals) in 1972, to 45 833 (s = +1938) in 1998,
reaching a peak at 64 608 (s5; = +2009) in 1994
(Larter & Nagy, 1997; J. Nagy & M. Branigan,
unpubl. data). The reasons for these population

Rangiter, 22 (2), 2002

Nagy, 2001b), but intra- and inter-annual differ-
ences in forage quality and availability may be con-
tributing factors. Larter & Nagy's (1997) reanaly-
sis of Wilkinson e /. (1976) and Shank e 4l
(1978) indicated that, historically, caribou and
muskoxen on Banks Island had substantially simi-
lar diets.

Sedges (Carex aguatilis and Carex spp.), arctic wil-
low (Salix arctica), legumes (Oxytropis spp. and
Astragalns spp.), and avens (Dryas integrifolia) collec-
tively represent 265% of the monthly diet of Peary
caribou and 290% of the monthly diet of muskox-
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en on Banks Island (Larter & Nagy 1997; unpubl.
data). In this paper we report seasonal and annual
(1993-1998) changes in crude protein, digestibility,
lignin, fibre, and energy content of forages that are
important dietary items of Peary caribou and
muskoxen on Banks Island, and discuss whether
patterns of forage utilization by caribou and
muskoxen are consistent with Hofmann's (1989;
2000) prediction that muskoxen should use fibrous
forages of relatively low quality whereas caribou
should select easily digestible high quality forage.
Population changes of these herbivores on Bank's
Island may be related, in part, to variation in avail™
ability and quality of the main forage species.

Study area

Banks Island is the most western island in the
Canadian arctic archipelago and covers approxi™
mately 70 000 km-. The climate is arctic maritime
along coastal areas, tending toward arctic desert
conditions inland (Zoltai e al, 1980). Mean
monthly temperatures are below 0-C from Sept™
ember through May, and mean minimum daily
temperatures range from -30 to -40-C from Dec™
ember to March. Snow cover persists into June. The
depth of snow cover varies, being greatly affected
by wind, and is deepest in low-lying areas. Larter &
Nagy (2000) provide a more detailed account of
snow conditions in various habitats. Summers are
short and cool, with mean maximum daily temper—
atures ranging from 5 to 10-C from June through
August. Annual mean precipitation is 90 mm

(Zoltai et al, 1980). Sachs Harbour (125 inhabi—
tants) is the only permanent settlement on the
Island.

Habitat descriptions were adapted from Kevan
(1974), Wilkinson e al. (1976), and Ferguson
(1991). There are 4 major terrestrial habitats: wet
sedge meadow (WSM), upland barren (UB), hum™
mock tundra (HT), and stony barren (SB). WSM
are generally level hydric and hygric lowlands char™

more detailed description of the flora of Banks
Island can be found in Wilkinson ez al. (1976),
Porsild & Cody (1980), and Zoltai ez al. (1980).

In addition to muskoxen and Peary catibou,
other resident herbivores include arctic hares,
ptarmigan and lemmings. During summer there is
a substantial population of nesting snow geese
(Chen caerulescerns), estimated at 439 000 £ 51
95% CI)in 1995 (Samelius & Alisauskas, 1998).

Methods

Sample collection/ preparation
During summer we collected vegetation samples at
the start of the growing season (13-21 June), peak
of the growing season (16-22 July), and senescence
(18-27 August). We collected sedge (Carex
aquatilis and Carex spp.) from WSMand UB fes™
pectively, willow (Salix arctica) and legumes
(Oxcytropis spp. and Astragalus spp.) from UB and
HT, and avens (Dryas integrifolia) from UB.
Samples were collected from two different sites.
During winter we collected samples in eatly- (77
18 November), mid- (12-26 February), and late-
winter (20 April to 2 May) from WSM (C.
aquatilis) and UB (legumes and D7yas). Sedge was
collected over 5 winters (1993-94 to 1997-98)
whereas legumes and Dryaswere collected for the
latter 3 winters (1995-96 to 1997-98) after it
became apparent that these forages were an impor™
tant component of the winter diet of Peary caribou
(Larter & Nagy, 1997). Samples were collected
from the same general area in both sites each year.
Forage samples were composed of numerous
individual plants, including flowers if present,
clipped at ground level (>25 g wet weight), except
for willow samples. Willow samples were parti™
tioned into leaf and stem components, and leaves
were plucked from numerous individual plants.
Current year's growth of willow stems was clipped
from numerous individual plants during mid-July
and late-August only because stem growth had

actetized by Carex aguatilis, Eriophorum scheuchszegtely been initiated by mid-June.

and  Dupontia fisheré; vegetative cover is neatly
100% except for standing water. UB are well
drained sites found on the upper and middle parts
of slopes. Vegetative cover is 20-50% and is domi™
nated by Dryas integrifolia and Salix arctica. H'T is
found on moderately steep slopes and is character™
ized by individual hummocks, which are vegetated

Samples collected in summer were stored in
brown paper bags and allowed to air dry in the field
prior to being transported to the laboratory in
Inuvik. Sedge samples were separated into their
green live matter and dead components. All other
samples were considered to be current yeat's live
growth. Samples collected in winter remained

primarily by dwarf shrubs (D. Zntegrifolia, .S. arctica, frozen until transported to the laboratory in Inuvik
and Cuassiope tetragona); vegetative cover is 35-50%awhere they were thawed at room temperature for

SB has a coarse gravelly substrate and is sparsely
vegetated (<10%). This habitat is found on wind
blown areas, ridges, and gravel and sand bars. A
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24 h. Winter samples were not separated into live
and dead components. All samples were dried at 60
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