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ABSTRACT
Between June 1993 and August 1997, we recorded the presence of various classes of forage in wet
sedge meadow, upland barren, hummock tundra, and stony barren habitats in two areas on southern
- Banks Island in order to assess the frequency occurrence and distribution of forages among these
habitats. We visited >1400 plots during the study. We selected 10 classes of forage which were
believed to represent important components of the diets of muskoxen and Peary caribou on Banks
Island: sedge (mainly Carex spp.), Willow (Salix arctica), grass (Poaceae), ericaceous shrub (mainly
Cassiope tetragona), lichen, legume (4stragalus spp. and Oxytropis spp.), avens (Dryas
integrifolia), saxifrage (Saxifraga spp.), horsetail (Equisetum spp.), and other forbs. Averls, lichen,
and sedge were the most commonly found forages over all habitets. Sedge predominated in wet
sedge meadows but horsetail, willow, and avens were commonly found. Upland barren (UB) and
- hummock tundra (HT) had a diversity of forages with avens, lichen, and sedge being the most
common. All other forages occurred in >20% of the plots in these habitats e)rcept horsetail, which
was absent. Lichen was more commonly found in UB than HT, whereas avens and wiliow were
more commonly found in HT than UB. Stony barren is the most sparse‘ly vegetated habitat with
lichen, avens, saxifrage, and sedge being the most common forages. There were some site
differences (P<0.05) in percent frequency occurrence of specific forages in habitats. Variation in the

topography and physical‘ environment are likely the cause of the specific differences, and represent

natural variation found within habitat types.
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INTRODUCTION

In 1994, the muskox population on Banks Island was at a historic high, estimated at ca.
65,000 (>1 year—olds).“ Conversely, the Peary caribou population was at historic low numbers,
estimated at ca. 700 (>1 year-olds; Nagy et al. 1996). There has been continued debate as to whether
ornot competl‘uon for food between muskoxen and Peary caribou has been a factor in the decline of
Peary caribou numbers on Banks Island (see Nagy et al. 1996). Studles conducted in the early
1970's, when the populations were estimated to be ca. 12,000 Peary caribou and ca. 4,000 muskoxen
(Urquhart 1973), concluded that there was no competition for food (Wilkinson and Shank 1973;
Wilkinson ez al. 1976; Vincent and Gunn 1981). However, with the pépulation estimates of the late
1980's and early 1990's, there was renewed local concern that competition for food with muskoxen
was a factor in declining caribou numbers. A reanalysis of the historic data of Wilkinson et al.
(1976) and Shank et al. (1978) by Larter and Nagy (1997) found seasonal similarities in the diet of
muskoxen and Peary caribou during the early 1970's and their preliminary work ( 1993-1995) on
monthly diets of muskoxen and Peary caribou on Banks Island found considerable similarity in diet
between the two herbivores during certain times of the year.

Similarity in diet alone does not mean that competition for food is occurring. Knowledge of

forage availability is an integral requirement for documenting competition for food (Klein and
Staaland 1984; Gunn 1990), and in previpus studies has been limited (Larter and Nagy 1997). In
response to concerns voiced by local residents in Sachs Harbour, a comprehensive range study on
Banks Island was initiated in 1993. One of the goals of the study was to collect data to better assess

the issue of competition for food between Banks Island herbivores. Therefore, an important
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component of this study was to address forage availability includirig the distribution, quality, and
seasonality of forages available for herbivores on Banks Island.

Descriptions of the flora of Banks Island have been made previously and four major habitat
types have been described (Kevan 1974; Wilkinson et al. 1976; Zoltai et al. 1980; Ferguson 1991):
wet sedge meadow, upland barren, hummock tundra, and stony barren. However, quantitative data
were lirﬁited. One goal of the five-year range study was to quantify the frequency of occurrence of
various forages within the four habitat types to address forage distribution and relate this back to the
monthly diets of muskox and Peary caribou. Because rolling upland habitats were believed to be
important foraging habitats for caribou (Parker 1978; Vincent and Gunn 1981; Larter and Nagy
1997) we wanted to compare forage distribution between upland barren and hummock tundra
habitats. Also different snow conditions in these habitats affects forage availability during winter
(Larter and Nagy 2000; 2001b). In this report we deal with one aspect of forage availability, the
frequency of occurrence and distribution of forages among habitats. Other aspects of forage

availability for herbivores on Barks Island have and will be reported elsewhere (Larter and Nagy

2001a; Larter et al. accepted).
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METHODS

General Habitat Descriptions

Wet sedge meadows (WSM) are generally level hydric and hygric lowlands. Sedges (Carex
aquatilis and Eriophorum scheuchzeri) predominate with x;egetative cover of upvto 100% excepf for
standiné Water. Upland barrens (UB) are well drained sites found on the tipper and middle parts of
slopes. Vegetative cover is 20-50% and is domix_lated by dwarf shrubs and low growing flowers.
Hummock tundré (HT) is found on moderately steep slopes and is characterized by individual
hummocks which are vegetated primarily by dwarf shrubs and low growing flowers; vegetative cover
is 35-50%. Stony barrens (SB) have a coarse gravely substrate and are found predominantly on wind

blown areas, ridges, and gravel and sand bars; vegetation is sparse (<10% vegetative cover).

Data Collection

Patches of the 4 habitats described above were located at two study sites on south-central
Banks Island (Fig. 1). Camp Coyote is loéated ca. 90km ENE of Sachs Harbour in an area of high
muskox density (1.6-1.9 muskox/km?) and Camp Bemard is located ca. 130km ENE of Sachs
Harbour in an area of low muskox density (0.3-0.4 muskox/km?). In each habitat patch, we
established two or three fixed line transects. Individual transect lengths were dependent upon the
dimensions of the habitat patches, and they ranged from 100-500m. Each habitat patch at each site
was visited 3 times every summer for 5 summers (1993-1997) at the: 1) start of the growing season

(12-20 June), 2) peak of the growing season (16-22 July) and, 3) senescence before snow cover (18-

28 August).



Figure 1. Banks Island and the two study sites, Camp Coyote and Bernard.
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During each visit, 10 plots of 0.125m? (following Wéin and Rencz 1976) were assigned to the
transects. Plots were assigned systematically élong each transect after the initial plot was chosen at
random. Because this”study was running in conjunction with a study that required destructive
clipping of plots, no duplication of plot aSsignments over the course of the study was allowed.
During summer 1993, an additional field trip in early August allowed us to collect data from each
habitat. This proved to be fortuitous because inclement weather in late-August, 1993 prevented us
from collecting data in HT and SB. Similarly, inclement weather in August 1997 prevented us from
recording data in HT and SB from the Bernard study site.

At each plot we recorded the presence of 10 classes of forage: sedge (mainly Carex spp.),
willow (Salix arctica), grass (Poaceae), ericaceous shrub (mainly Cassiope tetragona), lichen,
leggme (Astragalus spp., énd Oxytropis spp.), avens (Dryas integrifolia), saxifrage (Saxifraga spp.),
horsetail (Equisetum spp.), and other forbs. A separate study measured the aboveground standing

crop of forage and those results will be reported elsewhere.

Statistical Analyses

We used a presence/absence method to assess forage distribution among habitats. We tallied
the number of times a plant from a particular forage class occurred in a plot for each habitat and site
combination (range 170-192 plots/habitat). Data were pooled over Years and reported as proportions.
Because ericads were recorded in only 5 of 1474 plots, they were pooled with the “other forbs”
category for the analyses. We used a 2-tailed proportion test, with 0=0.05 (Zar 1999) to compare the
proportion of plots containing the various forages between areas. .Although there were significant

site differences in the proportion of plots containing some forage types, the overall distribution of
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forage types within habitats was similar. Therefore, we treated each site as a different sample from
within a habitat and pooled the data before comparing proportions of plots containihg various forages

between upland barren and hummock tundra habitats.
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RESULTS

Over the 5-year study we visited all of the possible 192 plots/habitat patch for WSM and UB.
We visited 180 plots each in HT and SB at the Coyote site and 170 and 176 plpts each in HT and
SB, respectively, at the Bernard site. |

WSM was dominated by sedges, however horsetail, willow, avens, and other forbs were also
relatively common. Forage types found in WSM were similar between sites, but horsetail and other
forbs wkere more commonly (P<0.05) found in WSM at Coyote (Flg 2).

UB had a diversity of forage types with sedge, lichen, aﬁd avens being the most common.
Willow, grass, legume, saxifrages and other fdrbs were also present. Legume, grass, willow, and
sedge were more commoﬁly (P<0.05) found in UB at Coyote, while saxifrage was more common
(P<0.05) in UB at Bernard (Fig. 2).

HT had a diversity of forage types similar to UB with sedge, lichen and avens being the most
common forages. Willow, grass, legume, saxifrage, and other forbs were also. Sedge, grass,
legume, and saxifrage were more commonly (P<0.05) found in HT at Coyote, while willow and
lichen were more common (P<0.05) at Bernard (Fig. 2). Willow and avens were more commonly
(P<0.05) found in HT than UB while the converse was true for lichen (Fig. 3).

Vegetation in SB was dominated by lichen, avens, saxifrage, and sedge; other forbs and grass
were less common. Sedge, avens, and willow were more commonly (P<0.05) found in SB at

Coyote; grass and other forbs were more common (P<0.05) at Bernard (Fig. 2).
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Figure 2. Percent frequency occurrence of the different forage classes in the four major terrestrial habitats of Banks Island

meadow (WSM), upland barren (UB), hummock tundra (HT), and stony barren (SB). * indicatesvsigniﬁcant differences in proportions
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DISCUSSION

Sedge and avens were the most commonly found forages over all habitats, while lichen was
preseﬂt in ca. 75% of plots in all upland habitats (Fig. 3). Although lichen was frequently found in
upland habitats substantial lichen mats were non-existent. More often small fragments of Cladina
spp., Cladonia spp., Cetraria spp. or Thamnolia subuliformis were present. We expected sedge
(Carex aquatilis) to be the predominant forage in wet sedge meadows, but we did not expect such a
high occurrence of sedge (unidentified Carex spp.) in the upland habitats. Sedge was the most
common monocot of upland habitats. Although willow (Salix arctica) is often associated with more
mesic habitats, willow was fairly commonly found in wet sedge meadows (ca. 40% of plots).

The distribution, amount, aﬁd quality of forages are integral components in assessing food
competition. In the High Arctic, where vegetation is usually sparse and widely distributed, attention
must be paid to sampling protocols used to describe vegetation characteristics. We used rectangular
shaped plots, following Wein and Rencz 1976, to get the best representation of plant communities,
and pooled data collected across years in order to maxinﬁze sample size. It is unlikely thaf changes
in natality or mortality of individual plants, or a directional shift in plant distribution over this 5-year
period had any effect on our results from upland habitats.

Changes in grazing pressure exerted by erupting ungulate populations have been shown to
modify forage availability through changes in species composition (Caughley 1970; McNaughton
1979; Henry et al. 1986) and it could be argued that because wet sedge meadow habitat is
predominantly used by muskox, pooling data across years for wet sedge meadow habitat was
inappropriate and affected our results. Although muskox numbers were at historic high levels during

the study, the greatest increase in muskox numbers had occurred during the mid to late-1980's.
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Smith (1996) found no change in plant species composition in wet sedge meadows of northern Banks
Island resulting from grazing by high densities of muskox (1.8 muskox/km?). In this study we were
looking at types of foraées, not individuai plant species, therefore we do not believe that pooling the
data affected our results for wet sedge meadow habitat.

As in other studies describing High Arctic wet sedge meadows (Muc 1977; F erguson 1991;
Henry and Svoboda 1994; Thomas et al. 1999), we found sedge the dominant forage; it was present
in all 384 plots visited. Henry and Svoboda (1994) reported that dwarf shrubs (Salix arctica and
Dryas integrifolia) were more prominent in meadows where grazers had been historically absent
- than in grazed wet sedgé medows. We found no differences in occurrence of these plants between
the two sites which had been exposed to grazing by different densities of muskox.

Oakes et al. (1992) documented the presence of plant species in “dicot habitat” of northern
Banks Island. This habitat lumped what we have called hummock tundra, upland and stony barren
habitats together. They found monocots (grass) and Salix spp. in the majority of 180 plots sampled;
other forbs and Dryas integrifolia were also common. Similarly, we found other forbs and Dryas
iﬁtegrz'folia commonly occurred. Contrastingly, we found Salix spp. in <50% of the plots sampled,
and sedge, not grass, was the dominant mondcot in the habitats we sampled on southern Banks
Island. In a separate study, Larter and Nagy (unpubl. data) found sedge as the dohﬁnant monocot in
upland barren habitat throﬁgh the southern two thirds of Banks Island, but grass was the dominant
monocot in upland barren habitat in the north-western part of the island.

The site differences in plant composition we report are likely more related to differences in
topography like slope, aspect and moisture regime rather than herbivory (Smith 1996). The Bernard

site is situated to the east of Big River where the topogfaphic features run in a more north-south
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direction. The topographic features to the east of Big River run in a more NW-SE direction.
Therefore, these data include natural variation in species composition found within these habitats.

Tt must be stressed that these data represent the presence and frequency of occurrence of
various forage classes in four different habitats, not the biomass of aboveground forage or percent
cover as reported elsewhere. Forages may commonly occur but may represent minimal biomass.
Lichen occurred in all habitats and was frequently found in plots in upland habitats, but its estimated
biomass was <3g/m’ (Lart;er and Nagy 1997). Conversely, legumes occurred in <25% of plots in
upland habitats but have éver twice the estimated biomass.

Quantitative measures of plant distribution, although important in helping address forage
availability, require additional information on the amounts of different plants (aboveground standing
crop), and the quality of these plants before thorough assessments of forage availability in these
habitats can be made. Data on forage quality have already been reported for Banks Island (Larter and
Nagy 2001a; Larter et al. accepted), and data oﬂ aboveground standing crop have been collected (N.
Larter and J. Nagy unpubl. data). As well, diet composition of muskox and caribou has been
reported for Banks Island (Larter and Naéy 1997; unpubl. data). By incorporating the monthly diet
data with the distribution and availability of various forage classes on Banks Island, issues like food

competition and carrying capacity can be addressed.
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RECOMMENDATIONS

Integrate these data with the data on aboveground standing crop and forage quality to

estimate seasonal availability of crude protein for these habitat types.

When additional information on habitat classification and availability become
available, update estimates of the seasonal availability of crude protein, map seasonal

changes, and derive estimates of food availability for herbivores.

Once estimates of forage availability have been derived, combine with monthly diet

data to assess carrying capacity and competition for forage between muskox and

caribou.
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