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ABSTRACT

The purposes of thig investigation were to describe the
flora and major types of Plant communities present in
Auyuittug National Park Reserve, Barffin Island, and to
evaluate factors influencing the distribution of the local
vegetation. Six major types of Plant communities were

Continuous vegetation developed mainly at low elevations on
mesic to wet, fine-textureqd deposits.

Wet tundra, characterizeq by abundant cover of shrubs,
grasses, sedges, and forbs, occurred most frequently on wet,
fine-textured marine angd fluvial Ssediments. pwars
shrub-graminoigd communities were comprised of abundant
shrubs, grasses, sedges and forbs and were found most
frequently below elevations of 400 Il on mesic till or
colluvial deposits. Dwarf shrub communities were
characterized by abundant dwarf shrub and lichen cover. They
developed at similar elevations and on similar types of
surficial deposits as dwarf-shrub graminoiq communities. on
average, the soil texture appeared to be Somewhat coarser ang
the moisture conditions drier than in the dwarf
shrub-graminoid communities,

dwarf shrub communities) hag a Sparse cover of herbaceous
blants and 1little shrub, moss, or lichen cover. Seashore
communities featureq a Sparse cover of salt-tolerant herbs.

bryophytes, and 79 lichens Collected in the Park are
provided. The list of vVascular species ig annotated with
regard to the relative abundance, environmental Preferences,
and geographic distribution of each species, The general
distribution of continuous plant cover and local variations
in the diversity of vVascular plants are discussed,
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INTRODUCTION

This report summarizes botanical investigations
undertaken as’ part of a natural resource inventory of
Auyuittuq National park Reserve, Baffin Island, in 1986 and
1987. It is intended to providé background information that
can be used in interpretive programs and the conservation ang
hmanagement of plant communities and wildlife habitat in the
Park. Major objectives are to describe the Plant communities
Present, analyze the effects of various environmental factors
on the distribution ang abundance of vegetation, and provide
an annotated listing of the vascular flora. 1In addition,
checklists of bryophyte and lichen floras are provided and

some areas of possible botanical significance are identified.
Previous Studies

The history of botanical collecting in the Canadian
Arctic Archipelago has been summarizeq by Polunin "(1940),
Baird and Robinson (1945), Porsild (1957), Porsild and Cody
(1980), Soper and Powell (1985), and others. Cumberland
Peninsula, on which Auyuittuq National Park Reserve ig
lncated, has been the site of several previous botanical
studies of varying intensity and thoroughness. Fronm 1934 to
1936, N.A. Polunin (1940, 1947, 1948) accompanied the

Canadian Eastern Arctic patrol ship and described the flora
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and vegetation in the vicinity of several settlements,

including Pangnirtung (located about 25 km south of the
present park). In 1953, the Penny Highlands of Cumberland
Peninsula were the focus of the second Baird Expedition,

organized by the Arctic Institute, to collect information in

a variety of scientific §isciplines. Accompanying the
expedition was F.H. Schwarzenbach, a Swiss botanist from the
University of gzurich. His undated report, translated into
English in 1975, provides a wealth of information on the
vascular plants of the area and the effects of environmental
factors, such as elevation, on plant distribution.

To our knowledge, 1ittle or no botanical research was
conducted on Cumberland Peninsula in the 1960s, but with the
designation of Auyuittug as a national park reserve in 1972,
natural resource studies in the area received a new impetus.
Elliott (1973) conducted a reconnaissance-level survey of the
new park, and provided a very general description of the
plant communities present and useful information on the
distribution of vegetation. Lafarge-England (1975)
investigated the botany of the Maktak Fiord-Broughton Island
area in an attempt to test the hypothesis that a refugium,
where plants gurvived the Wisconsin glaciation, existed
locally. Her work contributed detailed information on the
distribution of bryophytes as well as more general
jnformation on the vascular and lichen floras of the area. As

part of a piophysical inventory of Pangnirtung Pass, Blouin
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et al. (1975) provided phytosociological descriptions of
Plant communities ang detailed species 1ists. Later, Paradis
ét al. (1986) made a Small reference collection of vascuiar
plants, bryophytes, and lichens while conducting an
ecological land classification of the entire park.

The preceding information indicates that data on
floristics (i.e., species lists) are good for vascular plants
although somewhat limiteq by the geographic Coverage of most
studies. In contrast, the lichen and moss floras and the
pPlant communities of the Park are less well known. Previous
classifications of Plant communities in Or near Auyuittug
have limiteq practical application because they are:

(1) unsynthesized, recognizing too many community types to be
of practical value (i.e., Blouin et al. 197s5); (2) too
general and overly simplistic, providing little detail about
the vegetation in a certain area (i.e., Elliott 1973);

(3) applicable only to a limiteq geographical area (i.e.,
Schwarzenbach, no date); and (4) based on limited field work
and highly sSynthetic classes containing‘gréups of
ecologically unrelated Species (Paradis et al. 198s). Thus,
there remains a neeq for a useful description and
classification of pPlant communities of the park. 1In this
report, we attempt to classify the vVegetation of the park in
a simple manner using Characteristics that can be readily

recognized by users. The classification is intended for
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application in future ecological, wildlife management, and N

premote sensing studies of the park.




Auyuittuq National Park Reserve ig located on the
Cumberland Peninsula of Baffin Island (Figure 1). 1t lies
mainly above the Arctic Circle and is characterizeq by a
harsh arctic climate, a rugged mountainous landscape, long
stéep-walled valleys and fiords, andg extensive icefields.
The area has been heavily glaciated and the terrain hasg been
shaped by continental ice sheets, local ice caps, ang valley
glacier complexes. Bordered on the northeast by Davis
Strait, the park includes within its boundaries gogg km of
coastal shoreline andg 1,157 km? of salt water (Welch 1984),
The massive Penny Ice Cap ang numerous smaller ice caps and

glaciers cover about 40% of the 21,470 km? park. This

February 1972 through an Order-in-Council (P.cC. 1972-299),
The area was originally designated "Baffin Island National

Park" but was given the name Auyuittuq in 1974, after
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Figure 1. The location of Auyuittuq National Park Reserve.
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‘and unpredictable (Yorke 1972, Masterton and Findlay 197s,
Seidel 1987) ang is typified by: (lj a2 high incidence of
cyclone or low-pressure activity; (2) the highest rates of
Precipitation for the arctic islands; (3) the formation of
new ice cover on the ocean during most Years; and

(4) variable weather Patterns. The local weather is greatly
influenced by the mountainous nature of the local terrain,
which scatters storm systems, causes Ccloud formation and
Precipitation, ang channels and intensifies existing winds.
The existence of nearby ice fields Causes temperature

inversions and strengthens down-slope, valley, andg fiord

winds. The ocean acts as "a heat sink" and has a cooling

during winter. Formation of clouds andg fog is frequent in
coastal areas during summer. Great variations in temperature
occur seasonally and locally. seidel (1987) reviewed data for
5 weather stations in the vicinity of Auyuittuq and reported
that the mean daily temperature for these stations averaged

above freezing only during June (0.5° C), July (5.3°), and
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August (4.5°) (Figure 2). The growing éeason, defined as the
period between the last 5 consecutive days in spring with
mean daily temperatures less than 5° and the first five such
days in autumn (Masterton and Findlay 1976:13), is short
averaging only 20 days at Broughton Island (located 20 km
from the park) and 46 days at Dewar Lakes (about 150 km
northwest) . Temperatures average -21.6° c for the November
-april peried and are generally lowest in January, February,
and March. |

About 3/4 of the annual precipitation (ca. 30 cm)
occurs as snowfall, although this varies greatly depending on
elevation and geographic location (Seidel 1987). Snow may
fall during any month, with October and November having
particularly high snowfall (Figure 3). Peak rainfall occurs
in July and August. Because of the local diversity in
topography, exposurse, and proximity to modifying influencesl

such as the Penny Ice Cap and the ocean, the climate varies

with locatibn.

Physiography and Geology

Auyuittuqg National Park Reserve is part of the Davis
Region of the canadian Shield (Bostock 1970). Two
physiographic divisions exist within the Davis Regicn, the
pavis Highlands and the Baffin Upland. The Davis Highlands,

which cover much of the park, are an nelevated belt of deeply
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‘dissected crystalline rocks" (Bostock 1970:14). The Baffin
Upland is lower in elevation and rélief than the Davis
Highlands. It occupies only a small part of the park west of
the Penny Ice Cap. Elevations within the park boundary range
from sea level to about 2100 m on the Penny Ice cap.
Permanent ice forms above 1200 m near the ice cap, 5ut at
somewhat lower elevations near the coast (Andrews and Miller
1872) . oOur measurements of biophysical maps indicate that
approximately 4% of the pPark occurs between sea level and 250
m elevation, 15% between 250 ang 500 m, 15% between 500 aﬁd
750 m, 25% between 750 and 1000 m, and 40% above 1000 m.
Thus, much of the total park area is at high elevation where
climatic conditions are not suitable for Plant growth.

The complex geological history of the Cumberland
Peninsula has been discussed in detail by Andrews and Dyke
(1974), Miller and Bradley (1976), Dyke et al. (1982), and
others (see Andrews and Andrews (1980] for other pertinent
references). The bPresent day landscape is largely the pProduct
of erosional andg depositional prdcesses involving continental
ice sheets, local ice caps, and alpine glacier complexes
(Dyke et al. 1982). Based on the distribution of major types
of glacial-erosional landforms (broad summits, horns, aretes,
glacierized and non-glacierizedq cirques, and U-shaped troughs
and fiords), Dyke et al. (1982) recognized 5 major
physiographic elements in the area which reflect a gradual

erosion of Previously existing surfaces. Four of
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these elements - plateau, digsected plateau, scalloped
dissected plateau, and fretted mountains - are found in the
park.

pPlateau refers to a gently rolling area of relatively
low relief lacking large distinct summits. In the park,
plateau underlies much of the Penny Ice Cap and predominates
southwest of the ice cap. Plateau areas consisting of broad,
rounded summits separated by large U-shaped troughs and
fiords are termed dissected plateau. This physiographic unit
is characteristic of the coastal areas. Small ice caps are
found on sevéral summits in this area. The term scalloped
dissected plateau applies to areas of dissected plateau which
have been further eroded by cirque glaciers. Despite the
erosion by circque glaciers, the mountain tops still take on
the form of rounded domes. The land underlying the eastern
portion of the Penny Ice Cap and much of the area north and
northeast of the ice cap is scalloped dissected plateau.
Fretted mountains have been so eroded by cirque glaciers that
cols (sharp-edged gaps), horns (pyramidal peaks), and arretes
(sharpened crests) are formed. The rugged mountains
surrounding the southerh half of Pangnirtung Pass are typical
fretted mountains (Dyke et al. 1982).

Excluding ice, which covers about 40% of the park,
paradis et al. (1986) recognized 8 major types of surficial
deposits that could potentially support plant growth:

pedrock, colluvium, pedrock-colluvium, till, fluvium,
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lacustrine, marine, ang eolian deposits. These deposits,
which represent pPotentially different environments for plant
growth, are described in greater detail below. Maps showing
the general distribution of surficial deposits are presented
by Dyke et al. (1982). |

Precambrian bedrock is comprised of granitic gneiss and
is frequently covered by a thin layer of weathered bedrock or
till. Thus, included in this category by Paradis et al.
(1986) were depositslrecognized as residuum by Dyke et al.
(1982) because of the accuﬁulation of rock debris. Bedrock,
which covers about 18% of the park area, mainly occurskat
higher elevations. Because of its coarse texture, bedrock
usually discourages plant growth.

Colluvium or scree is material loosened by frost action
and transported downhill by gravity. Such deposits are
concentrated in areas of steep slope and generally extend 50
to 100 m up the walls of most fiords and valleys (Dyke et al.
1982). Colluvium consists of large boulders with a matrix of
smaller fragments and sand. In many parts of Pangnirtung
Pass and other areas close to a good source of fluvial
deposits, much fine-textured sand has been wind-depdsited
amongst the scree. In areas where fine~textured materials are
abundant and moiSture conditions are adequate, a favourable
environment for plant growth develops.

Bedrock-colluvium is a complex of steep bedrock cliffs

and scree which is difficult to map separately as bedrock or
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colluvium. It covers only a small part of the park (1%),
mostly along fiords and major valleys. Because of its coarse
texture, bedrock-colluvium is a relatively hostile
environment for plant growth.

Till, material deposited directly by glaciers, consists
of rock fragments of a variety of siies. The finer textured
materials (matrix) are mainly sands and gravels and, to a
lesser degree, clays (Dyke et al. 1982). Till sheets
probably average about 1 or 2 m in thickness and their form
is determined by the underlying rock. Thicker accumulations
of till are termed moraines. In the park, moraines are
usually sharp crested and less than 30 m in height (Dyke et
al. 1982). ,Genérally, till deposits consist of locally
derived materials although occasional glacial erratics occur.
Measurement of biophysical maps indicates that about 20% of
the park is covered by till. Till supports a variety of ﬁlant
communities with most abundant vegetation occurring under
mesic to moist conditions at low elevation.

Fluvial deposits are sands and gravels transpcrted'and
deposited by running water. Typically they occur in valleys
receiving outwash from glaciers and near rivers draining
glacial meltwaters. Although the area covered by fluvial
deposits is small (about 1% of the park), such deposits are
relatively low-lying, level, and located in wide valleys with
good moisture conditions; Therefore, fluvium frequently

supports continuous plant cover.
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In Auyuittuq, lacustrine sediments were deposited in
ice-dammed lakes, usually at higher elevations. With the
subsequent melting of the ice, the water levels receded and
the deposits‘were exposed. Lake sediments are fine~textured
and form a thin layer on existing deposits. Lacustrine
deposits cover only a small area of the park (<1%) and,
because they are found mainly at high elevation, do not
support a rich or varied flora.

On Cumberland Peninsula, marine deposits have been
exposed where the earth's surface has risen above sea level.
In areas where the oéean's currents were slow, fine~-textured
deposits were laid down. Coarser materials were deposited
along shores subject to wave action. The most extensive
marine deposits in the park occur on the Kivitoo Peninsula
and smaller areas of marine deposits are associated with the
mouths of some of the northern fiords. Marine deposits cover
only 1% of the park, but these deposits are relatively level,
fine-textured, and moist - a good environment for plant
growth.

Eolian deposits, primarily sands or silts, have been
carried and deposited by the wind. 1n Auyuittuq, eolian
deposits are derived mainly from sand outwash in the valleys
of some of the larger meltwater streams (most notably
Pangnirtung Pass and the head of Maktak Fiord). Strong
valley winds and the nature of the land surface play a

significant role in the deposition of the sands
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(McKenna-Neuman and Gilbert 1985, 1986). The map of Paradis
et al. (1986) indicates that eolian deposits cover an
exceedingly small percentage of the park (<0.01%) although
many of the areas mapped as till and colluvium have been
somewhat modified by wind-tranéported sediments. The amount
of véQetation on‘eolian landforms is frequently limited by
aridity and the abrasiveness of the drifting sands.

Soils

The Canada Soll Survey Committee (1978:19) defines soil
as "the naturally occurring, unconsolidated mineral or
organic matter at least 10 cm thick that occurs at the
earth's surface and is capable of supporting plant growth."
Although the soils of the park are not well undefstood, it is
evident that according to this definition much of the park is
covered by non-soil. In general, arctic soils are shallow,
youthful, and frequently lacking distinct genetic horizons
(Bird 1967). They are strongly influenced by the présence of
permafrost which impedes drainage, and often show evidence of
cryoturbation ("frost-churning";, which disrupts existing
horizons. Nutrient levels in tho park soils are undoubtedly
poor, and the few pH measurements made by Bockheim (1975) and
Evans and Cameron (1579) suggest that the soils of the
cumberland Peninsula vary from strongly acidic to neutral

(with acidic soils being prevalent).
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"The classification of Arctic soils is stili in its

infancy" (Evans and Cameron 1979) and such soils do not fit

(Tedrow 1977:141) ang based on descriptions of local soiils by
Bockheim (1975) and Terasmae (1975), we believe that at least
5 of Tedrow's major soil types exist in the park including:

v 7
high drainage, and Sparse vegetation cover (mainl} lichens);
(2) arctic brown soils which fornm on well-draineq ti1] and
colluvium and are typically Vegetated by shrubs and
herbaceous Plants; (3) tundra soils which are wet, poorly
drained soils developing On permafrost ang Supporting Sedges
(Carex spp.), cotton-~grasses (Exiophorum Spp.), and other
moisture-loving plants; (4) soils of hummocky ground; and
(5) bog soilsg which develop in wet areas and are

characterized by an accumulation of peat.

earth's surface. Two types of Cryosols are present: static
Cryosols which are not influenceq by frost-churning
(cryoturbation), and turbic Cryosols which are highly

frost-churned. Evans and Cameron (1979) recognized 3 types
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of soils developing on morainal deposits near the park. The
soils were termed Regosolic Static Cryosols, orthic Static
cryosols, and Brunisolic Static Cryosols according to the

canadian System of classification.

Permafrost and Periglacial Phenomena

Auyuittuq is located in the zone of continuoﬁs
permafrost that covers much of northern Canada. In this zone,
the earth's surface remains frozen year-round with the
exception of summer thawing of a thin wactive layer". Under
such conditions, frost action can bring about the formation
of patterned ground (Bird 1967) . Polygons, circles, and
frost-churned soils lacking distinct horizons are typical
products of frost action. In addition, evidence of
solifluction, a slow downhill movement of wet soll on the

permafrost, is frequently seen in places where the soil is

saturated with water from melting snow patches.
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METHODS

Field work was conducted from 10 July - 2 August 198s
and 18 - 24 July in 1587. It involved general reconnaissance
of the park by helicopter (totalling about 35 hours of flight
time spread over 10 days) and more intensive Surveys on foot
of the most accessible region of the park, the Weasel River
Valley, over a 2-week period. Based on Preliminary assessment
of vegetation distribution from maps, Landsat images, and
previous reports on the park, sites of potential botanical
interest were identified.

At 48 sites in 19385 and 52 sites in 1987, detailed
descriptions of the flora and environment were recorded. For
each site; the following information was entered onto
standardized forms: (1) location, (2) moisture regime,

(3) topographic pPosition, (4) origin and texture of the
surficial deposits, (5) landform, (6) aspect, (7) estimated
slope, (8) elevation, (9) soil texture and depth, (10) ground
cover of 4 vegetation strata, (11) plant community type, and
(12) plant species present,

Moisture regime was subjectively ranked as dfy,
dry-mesic, mesic, mesic-wet, wet, or very wet. Seven types
of surficial deposits were recognized after Paradis et al.
(1986) : bedrock, colluvium, bedrock—colluvium, moraine,
fluviun, lacustrine, marine, and eolian. For analysis of the

effects of surficial deposits on vegetation abundance and
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diversity, the deposits weré ranked according to texture
(from fine [eolian] to coarse [bedrock]) . Elevation was
usually determined from 1:250,000 topographic maps, or in
some instances from the altimeter of the helicopter. Ground
cover for the entire site (which consisted of an area of
relatively homogeneous vegetation and environment) was
estimated to 1 of 7 classes (modified from Daubenmire
(1959)): 0-1%, 1-5%, 5-25%, 25-50%, 50-75%, 75-95%, and
95-100%. The cover of 4 different vegetation strata (shrubs,
herbs, bryophytes, and lichens) and combined cover of all
strata were recorded. At each site we attempted to identify
all vascular plants present and collected samples of
unidentified plants. Because it was difficult to collect and
transport large numbers of plants in the field, lichens and
bryophytes were collected‘at about half of the sites.

vascular plants, lichens, and bryophytes were dried,
tentatively identified (in the case of vascular plants only),
and sent to the National Museum of canada (Ottawa, Ontario)
for final identification. Most vascular plants were
jidentified by A. Dugal and S. Aiken. The willows were
jdentified by G. Argus, the lichens by P. Wong, and the
bryophytes by R. Ireland. Specimens of special botanical
interest were retained by the National Museum of Natural
Sciences but most piants will be incorporated into
collections of the NWT Departmenﬁ of Renewable Resources,

vellowknife, and Environment canada - Parks, Pangnirtung.
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Except where otherwise noted, scientific names of vascular
Plants follow Porsild ang Cody (1980) or, for species not
listed in the former reference, Porsild (1957). Nomenclature
of lichens follows Thompson (1984) and that of bryophytes
follows Ireland et al. (1980).

Our intent was to develop a simple classification of
vegetation which could have general application in
ecological, wildlife management, and remote sensing studies
of the park. Ideally, such}a classification should recognize
only a few major classes and be easily applied by Parks
Canada personnel with limiteq training in botany or only a
basic knowledge of the local flora. Habitat structure
(érowth form of Plants), extent of grou£d cover (abundance of
vegetation), and aspects of the physical environment are
major attributes used in selection of habitats by wildlife
(e.g., Hildén 1965) . These features are easily recognized by
the non-botanist, and are types of factors most readily
identified through remote sensing. Therefore, these criteria
were used in developing the classification of plant
communities. 7

The general distribution of continuous vegetation was
mapped through visual.interpretation of imagery acquired by

multispectral Scanner (MSS) sensors on Landsat satellites

(Harvie et al. 1982).
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RESULTS

Information on the locations, prevailing environmental
conditions, and vegetation of the 100 sample sites is ‘
detailed in Appendix 1. The general distribution of
continuous vegetation, as determined by visual interpretaticn

of Landsat MSS imagery is indicated in Figure 4.

GCeneral Factors Influencing the Distribution and Diversity of

Vegetation

A number of factors could potentially control the
distribution of arctic vegetation including climate,
moisture, and the nature of the surficial materials (Edlund
1982, 1983, 1986; Zoltal et al. 1983). To analyze the
general factors controlling the distribution of vegetation in
‘Auyuittug National Park Reserve, we determined if the amount
of shrub, herbaceous, bryophyte, and lichen cover was
correlated with any of the important environmental variables
for which we had good information (elevation, moisture, and
soil texture). Because many of the data were ordinal in
nature and probably not normally distributed, rank
correlation procedures (Conover 1980) were used. Plant
succession was apt to influence vegetation abundance and mask

the effects of the other variables, so the analysis was
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. Vegetated Area

] > 1 Slite

Figure 4. The general distribution of continuous vegetation in Auyuittug

National Park Reserve. Sites where vegetation was sampled in
1986 and 1987 are indicated.
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conducted both with and without the data for early

successional communities.

The correlation.analysis indicated that moisture had a
significant influence on vegetation; total, shrub, herb, and
moss cover all increased with improved moisture conditions
(Table 1). As indicated by relatively high correlation
coefficients, the effect of moisture on herbs and mosses was
most pronounced. Total vegetation cover, shrub cover, and
" herb cover decreased with increasing elevation but lichen and
bryophyte cover followed no such relationship. Texture of the
surficial deposits apparently influenced plant cover;
relatively high total cover and herb cover was assocliated
with fine-textured deposits, and high lichen cbver.was most
frequently associated with rocky terrain. However, neither
shrub nor moss cover was closely correlated with texture.

The preceding analysis suggests that elevation, surficial
materials, and moisture all greatly influence the
distribution and abundance of vegetation in Auyuittugq
National Park Reserve,kwith the different strata responding
in somewhat different ways to changing environmental
conditions.

The diversity of vascular plants was also correlated
with changes in elevation (r = -0.23, B < 0.05) and surficial
materials (r = -0.31, P < 0.05), with the greatest diversity

of plants occurring on finer-textured deposits at lower
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TABLE 1. The correlation between plant cover and elevation,

s0il moisture, elevation, and texture of surficial

deposits,

asterisks are statistically significant (P< 0.05)

Correlation coefficients marked with

Stratum

All Sites (N = 100)=~

Shrub
Herb
Bryophyte
l.ichen

Total cover

Elevation Moisture Texture
Shrub =-0.29+% 0.22+ -0.13
Herb -0.18 0.59+ ~0.25#
Bryophyte 0.02 0.44% -0.07
Lichen '0.04 -0.02 0.22+
Total cover ~0.23% 0.32% ~0.26%

Early Successiaonal Stages Excluded (N = g5)»=

-0.39% 0.05

-0.23% ‘0.59*
-0.03 ' "0.43%
0.00 -0.214%
=0.35% 0.49%

~0.15

=-0.30*

-0.11

0.28+*

-0.32+

* Critical value of r (0.03, 98 df) = 0.19s

® Critical value of r (0.03, 83 df) = 0.213
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slevations. No obvious linear relationship between diversity

and soil moisture was apparent (x = 0.03, P > 0.10), probably
because diversity peaked in mesic communities (see following

discussion of plant communities).
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Description of plant Communities

Six major types of Plant communities covering areas of
relatively large extent were recognized by the general
abundance of vegetation in each stratum ang prevailing
environmental conditions: (1) wet tundra, (2) shrub-
graminoid, (3) dwarf shrub, (4) high elevation barrens,

(5) early Successional, and (6) seashore. Environmental and
biotic characteristics of these communities (presented in
Tables 2, 3, 4, 5, and 6, and Fiqures 5, 6, and 7) are

discussed below.

(1) Wet Tundra

Wet tundra was characterized by a lush herb layer
(especially grasses and sedges), abundant mosses, and smaller
amounts of shrubs ang lichens. It was found most frequently

on wet, fine-textured materials at low elevations. Small

were readily observed in the form of polygons, other types of

patterned ground, and tussock-tundra. Dominant plants were

usually grass-like plants such as Eriophorum anqustifolium,
Carex bigelowii, and Luzula confusa. Shrub cover, which
included the heath plants Cassiope tetragona and Vaccinium

uliginosum, and the willows Salix herbacea, s. arctica, and
S. arctophila, occurreq mainly on drier tussocks and on




TABLE 2. The mean canapy cover t+ SE) of different vegetation strata in 3

plant communities, Auyuittuq National Park Reserve.

Comaunity Shrubs Herbs Lichens Mosses Total
Wet tundra (13) ’ 11 + 3 30 + 4 16 + & 39 + 7 78 + 5
Shrub-graminoid (24) 23 + 3 g6 + 3 19 + 3 17 + 4 74 + 4
Dwarf shrub (23) 26+ 3 6+ 1 26+ 4 12 + 3 &0 + 5
High elevation (19) 3+t 11t + 4 g2 + 4 10 + 3 34 + b
Successignal (13) 1+0 4 + 2 1 +1 2+1 6+ 4
Total (100)*= 14 + 2 14 + 2 19 + 2 15 + 2 52 + 3

aTgtal includes 4 other communities which did not fit into the abaove

classification.
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TABLE 3. The frequency (%) of different vascular plants in 5§

plant communities, Auyuittuq National Park Reserve.

Wet Shrub—‘ Dwarf  High Succes-
Species Tundra graminoid Shrub Elevation sional Tatal
Dryopteris fragrans - 4 4 3 - 3
Equisetum arvense é 8 12 - 7 7
Lycopodium selago 31 21 16 26 - 19
Alopecurus alpinus 23 -8 - - - 5
Arctagrnstisllatifolia 15 44 20 21 7 23
Dupontia fisheri 23 4 4 - - 5
Festgca brachyphylla - . 4 12 - 20 8
Hierachloe alpina - 54 Se 16 13 32
Pleuropagon sabinei | 8 - - 11 - 3
Poa arctica 15 &7 44 11 &7 41
Poa glauca - 4 14 - 20 8
Pu;cinellia sp. - - - - - 1
Trisetum spicatum - 8 12 3 13 8
Carex atrofusca 8 - 4 - - 2
Carex bigelowii 77 30 3a 42 40 44
Carex capillaris - - 12 - 7 4
Carex maritima - - - - 7 1
Carex membranacea 15 13 - 1 - 8
Carex nardina - 4 12 3 7 7
Carex rariflora 15 4 - - - 3

—— . S o




TABLE 3. (continued)

Wet Shrub- Dwarf High Succes-
Species Tundra gramincid Shrub Elevation sional Total
Carex supina ’ - - 8 - - 2
Eriophorum angustifolium 85 as - 37 7 26
Eriophorum scheuchzeri 23 - - i1 - 5
Kobresia myosuroides - 13 12 - - &
Kobresia sympliciuscula - - ’ a - - 2
Juncus albescens 13 - 4 - - 3
Juncus biglumis 8 - - 16 13 &
Juncus castaneus 15 | - - - 7 3
Luzula confusa 54 73 72 33 73 74
Luzula nivalis 8 8 - - - 4
Luzula wahlenbergii 15 - - - - 2
Tofieldia coccinea - 4 4 - i q
Tofieldia pusilla 8 8 - - - 3
salix arctica 46 54 52 47 20 43
galix arctaophila ' a8 21 1s - - 14
Salix glauca - BA 12 - 7 6
Salix herbacea 62 Hho 24 47 - a3
Salix reticulata 15 29 20 - - 14
Salix arctica x arctophila 8 ' 8 8 16 7 9
galix arctica x glauca - 8 A - - 3
Salix sp. 23 38 36 - 40 31

o e o o
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TABLE 3. (continued)

-~

Wet Shrub- Dwarf High Succes-

Species . Tundra graminoid Shrub  Elevation sional Tatal
Betula glandulgsa - 8 4 - - 3
Oxyria digyna 38 38 28 3 33 28
Koenigia islandica 8 - - S - 2
Polygonum' viviparum 54 &3 52 16 &7 49
Arenaria humifusa - - 4 - - 1
Cerastium alpinum 13 8 8 5 40 14
Honckenya peploides - - - - 7 3
Melandrium affine 8 21 12 11 a3 18
Melandrium apetalum - 4 - - - 1
Minuartia rubella - - 4 - - 1
Sagina caespitosa - 4 - - - 1
Silene acaulis 15 23 a4 14 33 a3
Stellaria longipes - 54 44 - 40 30
Ranunculus nivalis 23 8 12 146 - 12
Ranunculus pygmaeus 15 - - - - 2
Papaver radicatum 13 42 32 32 80 41
Arabis arenicola - - 4 - 7 2
Braya purpurascens 8 - 4 - - 2
Cardamine bellidifolia - 4 B 32 13 12
Cachlearia officinalis 15 - - - - 2

Draba glabella - 4 4 - - 2




TABLE 3. {(continued)

Wet Shrub-

Dwarf High Succes-
Species Tundra graminoid Shrub Elevation sional Total
Draba lactea 8 23 8 3 13 12
Draba nivalis - 21 16 5 a7 15
Saxifraga caespitosa - 4 - - 7 2
Saxifraga cernua 15 33 4 - 27 135
Gaxifraga foliolosa 38 2] 4 32 7 16
gaxifraga nivalis - 17 4 5 7 7
Gaxifraga oppositifolia 8 13 20 5 47 17
Saxifraga rivularis - 8 - - - 2
Gaxifraga tenuis - - - 5 - 1

, Saxifraga tricuspidata - 33 48 5 33 e7
Gaxifraga sp. - - - 3 - i
Dryas integrifolia 31_ 63 44 26 20 39
Potentilla hyparctica - 23 20 11 - 13
Potentilla vahliana - 13 16 11 7 i1
Empetrum nigrum 13 a9 28 3 - 17
Epilabium latifolium 15 44 40 5 100 490
Pyrola grandiflara 23 a8 36 - - 21
Arctostaphylos alpina - 4 4 - - 3
Cassiope tetragona 4b 79 92 84 7 &7
Ledum decumbens 8 23 20 - - 12
Rhododendran lapponicum - 21 12 - - 8




TABLE 3. (continued)
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Wat Shrub-

Dwarf  High Succes-
Species Tundra graminoid Shrub Elevation sional Total
Vaccinium uliginosud &2 63 34 11 7 40
Diapensia lappanica - 8 4 3 - 4
Armeria maritima - 4 - - - 1
Pedicularis hirsuta 34 a8 32 11 13 33
Pedicularis lapponica - 4 4 - - 2
Campanula rntuhdifolia -~ 4 4 5 - 3
Campanula uniflora - 4 - - - 1
Antennaria alpina - - 4 - - 2
Arnica alpina - - 8 - - 2
Taraxacum lacerum - 8 4 3 7 b




TABLE 4. The total and average number of vascular plant species found in

5 plant communities, Auyuittugq National Park Reserve.

Total number Mean number of
Community ' N of species species per site (+SE)
Wet tundra 13 44 | 11.9 + 1.4
Shrub~graminoid 24 &3 15.8 + 1.3
Dwarf shrub 25 43 13.1 + 1.3
High elevation 19 43 8.1 ¢ 1.1

Successianal 15 43 T 10.9 + 2.6
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TABLE 5. Typical lichens found in 6 types of pPlant communities, Auyuittug

National Park Reserve.

WET TUNDRA

Cetraria delisei
Cetraria nivalis
Cladina mitis

HIGH ELEVATION BARRENS

Alectoria ochroleuca
Arctoparmelia centrifuga
Cetraria delisei
Cetraria islandica
Cetraria nigricans
Cetraria nivalis
Cladina mitis

Cladonia coccifera
Pertusaria dactylina
Pseudephebe pubescens
Solorina crocea
Sphaerophorus glabosus
Stereacaulon arenarium
Stareocaulon batryosum

DWARF SHRUB-GRAMINOID

Alectoria nigricans
Bryoria nitidula
Cetraria nivalis
Cladina mitis
Ochrolechia frigida
Peltigera malacea
Pertusaria dactylina
Salorina crocea
Stereccaulon alpinum
Stereocaulan incrustatum

EARLY SUCCESSIONAL

Sparse lichen cover

DWARF SHRUB

Alectoria ochroleuca
Cetraria nigricans
Cetraria nivalis
Cladina mitis

Cladonia stricta
Ochrolechia frigida
Pertusaria aculata
Bolorina craocea
Sphaeropharus globasus
Sphaeropharus tuckermanii
Stereocaulon paschale

SEASHORE

Sparse lichen cover
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TABLE &. Typical bryophytes found in & types of plant communities, Auyuittuq

National Park Reserve.

WET TUNDRA

Anastrophyllum minutum
Aulacomnium palustre

Blepharostoma trichophyllum

Calliergon sarmentosum
Conostomum tetragonum
Drepanocladus exannulatus
Polytrichum strictum
Rhacomitrium lanuginosum
Sphagnum teres

Sphagnum sp.

HIGH ELEVATION

Andreaea rupestris
Aulacomnium turgidum
Chandonanthus getifarmis
Conostamum tetragonum
Gymnomitrion corallioides
Rhacomitrium lanuginosum

v oo

DWARF SHRUB-GRAMINOID DWARF SHRUB
Anastrophyllum minutum Dicranum elongatum
Aulacomnium turgidum Rhacomitrium lanuginasum

Conostomum tetragonum
Dicranum elongatum
Oncopharus wahlenbergii
Polytrichum piliferum
Rhacomitrium lanuginosum

EARLY SUCCESSIONAL SEAGHORE
Sparse bryophyte Sparse bryophyte
cover cover
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stream banks. Typical forbs were Polygonum viviparum, Oxyria
digyna, and Saxifraga foliolosa. The diversity of vascular
plants in wet tundra was moderate, averaging 12 sﬁecies per
site.

Extensive tracts of wet tundra were found only in the
owl River Valley, although significant patches occurred at
the head of Maktak Fiord, on the Kivitoo Peninsula, and near
the southwestern edge of the park (Figure 4). Wet tundra
typically occurred on fine-textured soils of marine or
fluvial origin, but also occurred near seepage areas and
small streams on colluviai or morainal siopes. In the latter

instance, shrub cover was more abundant than in the lowlands

(which had water-saturated soils).
(2) Dwarf Shrub-graminoid community

The dwarf shrub-graminoid community featured abundant
shrubs, grasses, sedges, and forbs. It was found most
frequently under mesic moisture conditions at elevations
<400m, and on a wide variety of surficial deposits
(especially moraine and colluvium). Total plant cover,
herbaceous cover, and lichen cover were similar to those
found in wet tundra but shrubs were more abundant and mosses
were less abundant than in wet tundra. The dwarf

shrub-graminoid comnunity supported an average of 16 species
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per site - the greatest diversity of vascular pPlants for any

of the communities.

Frequently occurring plants included grasses and sedges
(Poa arctica, Arcta agrostis latifolia, Carex bigelowi and
Luzula confusa), shrubs (Salix arctica, Salix herbacea,
Cassiope tetragona, v Vaccinium uliginosum, ang Dryas
integrifolia), and forbs (Polygonum viviparum, Stellaria
longipes, Papaver radicatum, Epilobium latifolium, and
Pedicularis hirsuta).

(3) Dwarf Shrub Community

The dwarf shrub community was characterized by more
abundant shrub and lichen cover and less abundant herb and
moss cover than in wet tundra and dwarf shrub-graminoid
communities. Dwarf shrub communities develop at similar
elevations (<400 m) and on similar types of surficial
materials (colluvium ang till) as dwarf shrub-gram1n01d
communities. oOn average, the soils appeared to be soméwhat
coarser textured and drier than those that supported dwarsf
shrub-graminoid communities.

Dwarf shrubs (mostly <15 em in height) were dominant
plants. Abundant shrubs included salix arctica, Dryas
integrifolia, Saxifraga t tricuspidata, Cassiope tetragona, and
Vaccinium uliginosum. Most abundant herbaceous plants were
Hierochloe alpina, Luzula confusa, Egi;obium’latifolium, and
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Stellaria longipes. Bryophytes were poorly represented, but
1ichens were relatively abundant in the dwarf shrub

community.
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(4) High Elevation Barrens

Plant communities existing at higher elevations are
subject to awhafsh environment. They were characterized by
Sparse cover and a relatively low diversity of vascular
plants, particularly shrubs, Lichens, which are well-adaptegd
to dry and colg conditions, were dominant, High elevation

barrens prevailed at elevations above 600 m under a wide

lacustrine deposits.
The average ground Ccover of all vegetation strata
computed for the high elevation barrens (34%) likely was an

Overestimate. we selectively sampled areas of more diverse

"undersampleqd" areas of sparse bPlant cover.

The dominant vascular plants at high elevations were
Luzula confusa (which occurreq at 95% of the sample sites),
Cassiope tetragona (84%), andg Papaver radicatunm (80%). OFf the
vascular plants, ruzula confusa invariably occurred at the
highest elevations. Upper limits to the distribution of

Luzula varied from area to area, averaging 800-900 m at the
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(except those that had recently become ice free) supported

some lichen growth.
(5) Early Successional Communities

Early successional communities were largely devoid of
vegetation. They occurred in newly created environments that
would eventually support wet tundra, dwarf shrub-graminoid,
or dwarf shrub conmunities if disturbance stopped.

Therefore, they differed from the high elevation barrens
which developed only a sparse cover of vascular plants, even
after long periods of plant succession. Herbaceous plants
were the dominant form of ground cover in successional
communities whereas shrubs, mosses, and lichens were poofly
represented.

successional communities developed in 2 main types of
environments: (a) fluvial deposits along rivers that were
denuded of vegetation by the frequent formation of aufeis or
icings (Miller and Bradley 1976), and (b) coarser, recently
deposited materials such as moraines and scree. The fluvial
deposits were usually moist and, given adequate time for
plant succession to occur, would eventually supporf wet
tundra or dwarf shrub-graminoid communities. The moraines
and colluvium were usually dry or mesic and usually would
support dwarf shrub-graminoid or dwarf shrub communities. The

species composition of early successional stages varied
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somewhat with the type of surficial deposits Present and the
pPrevailing moisture conditions., a characteristic species,

found at alil Successional sites that we studied, was

Epilobium latifolium.: Papaver radicatum, Tazula confusa, Poa
arctica, and Saxifraga oppositifolia were other important

colonizers. -
(6) Seashore Communitiesg

We were able to sample only one Seashore community.
Consequently, the following description of this association
is based on our general observations in the park ang the work
of Polunin (1948) and Blouin et al. (1875). Seashore
communities were characterized by a sparse cover of
salt-tolerant herbs and little or no shrub, moss, or lichen

cover,.

Species reporteq for lower areas included the grass
Puccinellia bPhryganodes and the sedge Carex maritima. Forbs
such as Honckenya beploides, Cochlearia officinalis, ang
Stellaria humifus + and the grass,‘Puccinellia langeana, were
found at slightly higher elevations. Elymus arenar us, a

coarse grass, brevailed on the upper edge of the Seashore

habitat, usually in areas of drifting sand.




46
Local Geographic variations in Flora and Vegetation

Elliott (1973) suggested that the diversity and
abundande of the flora was less in the north side of the park
than in Pangnirtung Pass or the area south of the Penny Ice
Cap. To further address this possibility, we compared the
diversity of plants found in 4 parts of the park: the Weasel
River Valley, the owl River Valley, the area north of the
Penny Ice Cap (including the Kivitoo Peninsula), and that
part of the park south of the ice cap. In contrast to
Elliott (1973), our data suggest that the flora was more
diverse in Pangnirtung Pass than in other parts of the park
(Table 7).

Of the areas we were able to visit, the Weasel River
and owl River valleys supported the most abundant and diverse
floras, including well-developed dwarf shrub, dwarf
shrub-graminoid, and wet tundra communities. Development of
wet tundra was extensive on wet fluvial deposits in the Owl
River Valley but not in the Weasel River Valley. The
sparseness of vegetation on the floodplain of the Weasel
River likely occurred because of the annual formation of
aufeis (icings) there.

Like the valleys of the Oowl and Weasel Rivers, the
southwestern part of the park supported continuocus plant

cover in many places. The small number‘of sites we sampled in
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TABLE 7. Diversity of vascular plants in 4 geagraphic areas,
Auyuittuq National Park Reserve.
Average number of Species/site + SE (N)

Number Dwarf shrub, shrub grass,
Location of species Al] sites and wet tundra only=
Weasel River 72 13.8 + 1.1 (41) 15.1 + 1.3 (2g)
Owl River St 13.8 + 2.0 (15) 17.6 + 2.0 (9)
Narth 33 10.2 + 0.8 (30) 11.0 + 0.8 (21)
Southwest 38 9.6 + 1.3 (14) 12.1 + 2.8 (7)

e e e o e e e e e e e e

“Sparsely vegetated successional and high elevation sites excluded

from analysis,
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the southwest suggest that the flora was less diverse than
that found in Pangnirtung Pass. Elliott (1973), however, was
able to spend more time in this area and suggested that it
supported a relatively diverse and 1ush'vegetation.

In general, plant cover in that part of the park north
of the Penny Ice Cap was less continuous and less diverse
than that found in Pangnirtung pPass. Localized pockets of
fairly diverse and abundant vegetation were found at Maktak
Fiord, Nedlukseak Fiord, and the Kivitoo Peninsula. Although
more intensive field studies would likely reveal other areas
of relatively lush vegetation in the northern part of the
park, our overall impression is that the vegetation there is

relatively sparse and low in species diversity.
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Species Accounts: Vascular Plants

We recorded 93 species,'representing 25 families of
vascular plants, in Auyuittug National Park Reserve. Five
families (Gramineae, Cyperaceae, Caryophyllaceae, Cruciferae,
and Saxifragaceae) accounted for more than half of the

Species total (Table 8),

below. Plants are ranked as abundant (occurring at more than
25% of the sample sites), common (11-25%), infrequent
(5-10%), or very infrequent (1-4%). e highest elevation at
which we found each sSpecies ig indicated, as ig the general
geographic distribution of the species (after Porsild ang
Cody 1980).

Polypodiaceae (Fern Family)

Dryopteris fragrans (L.) Schott

Collected 3 times on dry-mesic, relatively*coarse
deposits. Elevation: to 1500 feet. Distribution:
circumpolar, arctic-alpine,

Equisetaceae (Horsetail Family)

Equisetunm arvense L.

Infrequent on mesic or moist, fine~textureq deposits.
Elevation: to 1000 feet, Distribution: Ccircumpolar,
wide-ranging.
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TABLE 8. Number of species of vascular plants by family for

Auyuittuq National Park Reserve.

Family o Number of Species Percent

-

Polypodiaceae 1
Equisetaceae 1
Lycopodiaceae 1
Gramineae 10
Cyperaceae 13
Juncaceae &
Liliaceae 2
Galicaceae 5
Betulaceae 1
Polygonaceae 3
Caryophyllaceae 9
Ranunculaceae 3
Papaveraceae 1
Cruciferae 7
Gaxifragaceae a
Rosaceae 3
Empetraceae 1
Onagraceae i
Pyrolaceae 1
Ericaceae S
Diapensiaceae 1
Plumbaginaceae 1
Scrophulariaceae cl
Campanulaceae 2
Compositae 4

-
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Lycopodiaceae (Clubmoss)

Lycopodium selago 1.

Common on mesic or moist soils of various geological
origins. Elevation: to 2000 feet. Distribution:
circumpolar,*high arctic-alpine. .

Gramineae (Grass Family)

Alopecurus alpinus J.E. Smith

Infrequent on moist or wet marine deposits which have
been nitrogen enriched by animal droppings. Elevation: to
150 feet. Distribution: Circumpolar, arctic,

Arctagrostis latifolia (R. Br.) Griseb.

Widespread and common on mesic-moist sandy soils.
Elevation: to 2500 feet, Distribution: circumpolar,
arctic-alpine.

Dupontia fisheri R. Br. Ssp. psilopsantha (Rupr) Hultén

Uncommon. Found mainly in low lying areas in the
Weasel and Owl River Valleys. Elevation: to 1000 feet.
Distribution: circumpolar, low arctic.

Elymus arenarius I. SSp. mollis (Trin.) Hultén

Collected only once in a sandy area above the high tide
line. Elevation: 25 feet. Distribution: circumpolar, low
arctic.

Festuca brachxphzlla Schultes

Infrequent on well-drained, sandy till and colluvium.
Elevation: to 1000 feet. Distribution: circumpolar, high
arctic-alpine.

Hierochloe alpina (Sw.) R. & S.

Abundant in dwarf shrub and dwarsf shrub~-graminoid
communities often on gravelly deposits. Elevation: to 2750
feet. Distribution: circumpolar, arctic-alpine.

Pleuropogon sabinei R. Br.

Collected only 3 times, in shallow water. Elevation:
to 2500 feet. Distribution: nearly circumpolar, high
arctic.
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poa arctica R. Br.

Abundant and widely distributed over a broad range of
moisture conditions, surficial deposits, and community types.

Elevation: to 2500 feet. Distribution: circunmpolar,
arctic-alpine.

Poa glauca M. Véhi.

Infrequent in mesic, sandy, dwarf shrub and
successional communities. Elevation: to 1000 feet.
Distribution: circumpolar, arctic-alpine.

Trisetum spicatum (L.) Richt.

Infrequent on dry or mesic slopes. Elevation: to 1500
feet. Distribution: circumpolar, arctic-alpine.
Cyperaceae (sedge Family)

carex atrofusca Schk.

Collected only twice on sandy deposits in the Weasel
River Valley. Elevation: to 500 feet. Distribution:
circumpolar, high arctic.

carex bigelowii Torr.

Widely distributed under a variety of environmental
conditions, especially wetter, fine~textured soils.
Elevation: to 2750 feet. Distribution: Amphi-Atlantic,
arctic. :

carex cagillaris R. Br.

Collected 4 times in the Weasel River Valley on dry or
mesic slopes. Elevation: to 1000 feet. Distribution:
circumpolar, arctic-alpine.

Carex glareosa Wwahlenb.

Collected once near the south end of the Weasel River
valley. pistribution: cicumpolar, arctic.
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Carex maritima Gunn

Collected once on sandy deposits near the high tide
line in the Weasel River Valley. Elevation: sea level.
Distribution: circumpolar, arctic,

Carex membranacea Hook.

Infrequent on wet, fine~textured deposits, Elevation:
to 2500 feet. Distribution: North American, arctic.

Carex gg;gigg Fr.

Infrequent on dry or mesic slopes. Elevation: to 1500
feet. Distribution: Amphi~Atlantic, arctic.

Carex rariflora (Wahlenb.) smith

Collected 3 times on wet floodplains. Elevation: to
500 feet. Circumpolar, low arctic,.

Carex supina Wahlenb.

Collected twice on mesic, sandy soils (dwarf shrub
communities). Elevation: to 100 feet. Distribution: North
American, low arctic.

Eriophorum angqustifol um Honck.
Abundant and widely distributed on wet tundra.

Elevation: to 2500 feet. Distribution: circumpolar, low
arctic. _

Eriophorum scheuchzeri Hoppe

~,Infrequent in wet areas. Elevation: to 2750 feet.
Distribution: circumpolar, arctic-alpine.

Kobresia myosuroides (Vill.) Fiori + Paol..

Infrequent on dry-mesic slopes. Elevation: to 1000
feet. Distribution: circumpolar, wide-ranging.

Kobresia simpliciuscula (Wahlenb.) Mack.

Collected twice in dwarf shrub communities in the
Weasel River Valley. Elevation: to 1000 feet. Distribution:
circumpolar, arctic-alpine.
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Juncaceae (Rush Family)

Juncus albescens (Lge.) Fern.

Collected 3 times on moist, sandy deposits in the
Weasel River Valley. Elevation: to 500 feet. Distribution:
North American, arctic-alpine.

Juncus biglumis L.

Infrequent but widely distributed on mesic-wet soils.
Elevation: to 2500 feet. Distribution: circumpolar, high
arctic-alpine. :

Juncus castaneus Sm.

Collected 3 times on wet, sandy scils in the Weasel
River Valley. Elevation: to 1000 feet. Distribution:
circumpolar, arctic-alpine.

Tuzula confusa Lindebl.

Perhaps the most widely distributed plant in the park.
Tolerant of a broad range of moisture conditions, surficial
deposits, and elevations. An important colonizer at low
elevations and a dominant plant in high elevation barrens.
Elevation: to 3000 feet. Distribution: circumpolar,
arctic-alpine.

Luzula nivalis (Laest.) Beurl. var. nivalis

Collected 4 times on mesic to wet soils. Elevation: to
2500 feet. Distribution: cicumpolar, high arctiec.

Luzula wahlenbergii Rupr.

Collected twice in wet tundra communities. Elevation:
to 1200 feet. Distribution: circumpolar, low arctic.

Liliaceae (Lily Family)
Tofieldia coccinea Richards

Collected 3 times on mesic or moist sands and gravels
in the Weasel River Valley. Elevation: to 1000 feet. '

Distribution: eastern Greenland to eastern Asia (with gaps},
arctic-alpine.
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Togieidia pusilla (Michx.) Pers.

Collected 2 times on moist to wet soils. Elevation: to
1000 feet. Distribution: circumpolar, arctic-alpine. '

Salicaceae (Willow Family)

Salix arctica Pallas

Widely distributed and abundant, especially on
dry-mesic till or colluvium. Elevation: to 2500 feet.
Distribution: ci:cumpolar, arctic-alpine.

Salix arctophila Cockerell exX A.A. Heller

Common on mesic or moist fine-textured deposits.
Elevation: to 1800 feet. Distribution: North American,
eastern arctic.

Salix glauca L. Ssp. callicarpaea (Trautr.) Bocher

Uncommon on dry or mesic Slopes - usually warm,
Sun-exposed sites. Elevation: to 1000 feet. Distribution:
circumpolar.

Salix herbacea I.

Widely distributed and abundant on mesic-wet colluvium
or till. Elevation: up to 2500 feet. Distribution:
Amphi-Atlantic, low arctic.

Salix reticulata L.

Common on mesic to moist slopes in dwarf shrub and
dwarf shrub-graminoid communities. Elevation: to 1000 feet.
Distribution: circumpolar, arctic-alpine.

sites. Nine specimens appeared to be intermediates between

Salix arctica and S. arctophila, three appeared to be crosses
between §. arctica and S. glauca.
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Betulaceae (Birch Family)

Betula glandulosa Michx. and Betula nana L.

The taxonomic status of dwarf birches in the Canadian
eastern arctic is somewhat confusing (Terasmae et al. 1966,
Hultén 1968, Andrews et al. 1980) and for the present
purposes the 2 species recognized by Porsild (1957) will be
considered as distinct taxa. It should be noted, however,
that many of the birches found on Baffin Island likely
represent intergrades between these extremes (Terasmae et al.
1966, Andrews et al. 1980).

We collected dwarf birches at only 3 sites in the park,
ala Jjocated in a valley south of the Penny Ice Cap (66 45'N,
66-15'W). All specimens had the resinous glands on the young
twigs typical of Betula glandulosa. To our knowledge, this
is the only collection of birch from the park although other
collections have been made nearby (Schwarzenbach, no date;
Andrews et al. 1980). We collected one specimen of Betula
nana outside the park (near Pangnirtung). This species is
reported to occur east of the park in the valleys of the June
and Naksakjua Rivers where it apparently grows in mixed
stands with Betula glandulosa (Schwarzenbach, no date).

Elevation: to 1000 feet. Distribution: North American,
poreal and subarctic.

Polygonaceae (Buckwheat Family)

Koenigia islandica L.

Collected twice on wet till. Elevation: to 2500 feet.
pistribution: circumpelar, arctic-alpine.

oxyria digyna (L.) Hill

Abundant in a wide range of plant communities, moisture
regimes, and surficial deposits. Elevation: to 1850 feet.
Distribution: circumpolar, arctic-alpine.

Polygonum viviparum L.
abundant and widely distributed throughout a variety of

plant communities especially where soils are moist.

Elevation: to 2000 feet. Distribution: circumpolar,
arctic-alpine.
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Caryophyllaceae (Pink Family)
Arenaria humifﬁsa Wahlenb.

Collected only once on a dry, rocky slopé near the sea.
Elevation: 100 feet. Distribution: Amphi-Atlantic,
arctic-alpine.

Cerastium alpinum L.
Common and widely distributed under a broad range of

moisture conditions. Elevation: to 2000 feet. Distribution:
Amphi-Atlantic,,arctic-alpine.

nonckegza'pegloides (L.) Ehrh.

Found infrequently in sandy areas, especially near salt
water. Elevation: to 1000 feet. Distribution: circumpolar,
low arctic.

Melandrium affine J. vahni.

Common in a variety of plant communities on colluvial
and till deposits. Apparently tolerant of a variety of
moisture conditions. Elevation: to 2000 feet. Distribution:
circumpolar, arctic-alpine.

Melandrium apetalum (L.) Fenzl. S8sp. arcticum (Fr.) Hult.

Found only once in a mesic dwarf shrub-graminoid

community. Elevation: 100 feet. Distribution: circumpolar,
high arctic.

Minuartia rubella (Wahlenb.) Hiern.

Collected once in the Owl River valley in a dry dwarf
shrub community. Elevation: 1000 feet. Distribution:
cilrcumpolar, arctic-alpine.

Sagina caespitosa (J. Vahl.) Lge.

Collected once in a moist dwarf shrub-graminoid
community between Narpaing ang Quajon Fiords. Elevation:
1000 feet. Distribution: Amphi-Atlantic, arctic.

Silene acaulis 1.

Common under a wide range of moisture conditions.
Elevation: to 2300 feet. Distribution: circumpolar,
arctic-alpine.
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stellaria longipes Goldie
Abundant in dwarf shrub and dwarf shrub-graminoid

communities. Elevation: to 1500 feet. Distribution:
circumpolar, wide-ranging.

Ranunculaceae (C:owfoot Family)
Ranunculus lapponicus L.

Collected only once in a valley south of the Penny Ice

cap. Elevation: 1000 feet. Distribution: circumpolar, low
arctic.

ganuncglus nivaligs L.

An uncommon but widely distributed snowpatch species.
Elevation: to 2500 feet. Distribution: circumpolar, arctic.

Ranunculus pygmaeus Wahlenb.

Collected twice on loamy, marine soils (wet tundra).
Elevation: to 20 feet. Distribution: circumpolar,
arctic-alpine.

Papaveraceae (Poppy Family)
Papavexr radicatum Rottb.

Abundant and widely distributed in a variety of
communities. An important ploneer species. Elevation: to
2700 feet. Distribution: circumpolar.
cruciferae (Mustard Family)

Arabis arenicola (Richards) Gel.
collected twice on sandy soils in the Weasel River

valley. Elevation: to 1000 feet. Distribution: eastern
North America, arctic and subarctic.

Braya purpurascens (R. Br.) Bunge

Collected twice, on mesic and mesic-wet sands and
gravels. Elevation: to 1000 feet. Distribution:
circumpolar, high arctic. .
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Cardamine bellidifolia I..

Common ih dry, sparsely-vegetated areas, most
frequently at high elevation. Elevation: to 2800 feet.
Distribution; circumpolar, high arctic-alpine.

Cochlearia officinalis 1.

Found twice on wet marine deposits near sea level.
Elevation: to 30 feet. Distribution: circumpolar.

Dxaba glabella Pursh.

Collected twice on dry or mesic colluvium. Elevation:
to 1000 feet. Distribution: circumpolar, arctic-alpine.

Draba lactea (L.) Adams

Common on mesic lower slopes and valley bottoms.
Elevation: 2000 feet. Distribution: circumpolar, high
arctic. ‘

Draba nivalis Liljebl.

A common snowpatch plant on dry-mesic colluvium and
till. Elevation 500-1500 feet. Distribution: circumpolar,
arctic-alpine.

Saxifragaceae (Saxifrage Family)

Saxifraga caespitosa I.

Collected twice on dry or mesic scree slopes.

Elevation: to 1000 feet. Distribution: Amphi-Atlantic,
arctic.

Saxifraga cernua L.

Common on till and colluvium deposits in the dwarf
shrub~-graminoid community. Elevation: to 1500 feet.
Distribution: circumpolar, arctic-alpine.

Saxifraga foliolosa R. Br.

. Common in wet areas at a broad range of elevations.
Elevation: to 2500 feet. Distribution: circumpolar, high
arctic.
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saxifraga pivalis L.
Infrequent on slopes in the dwarf shrub-gramineid

community. Elevation: to 1850 feet. Distribution:
circumpolar, arctic.

saxifraqga oppositifolia L.
Common on dry or mesic slopes with sparse ground cover.

Elevation: to 2000 feet. Distribution: circumpolar,
arctic-alpine.

Saxifraga rivularis L.

Collected 2 times in mesic, dwarf shrub-graminoid
communities. Elevation: to 1400 feet. Distribution:
circumpolar, arctic-alpine.

Saxifraga tenuis (Wahlenb.) H. Sm.

Collected only once in a nmesic, high elevation
community. Elevation: 2000 feet. Distribution:
Amphi-Atlantic, arctic.
saxifraga tricuspidata Rottb.

Abundant on gravelly, dry or mesic slopes. Elevation:
to 1500 feet. Distribution: North American, arctic-alpine.

Rosaceae (Rose Family)

Dryas integrigolig M. Vahl.

Abundant on gravelly, dry-mesic sites especilally
colluvium and moraine. Elevation: to 2500 feet.
Distribution: North American, arctic-alpine.

potentilla hyparctica Malte.

Abundant on mesic slopes in the dwarf shrub and dwarf
shrub-graminoid communities. Elevation: to 2500 feet.
Distribution: circumpolar, low arctic.

pPotentilla vahliana Lehm.

~Common on dry-mesic, gravelly slopes. Elevation: to
2300 feet. Distribution: canadian Arctic Archipelago, high
arctic.
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Empetraceae (Crowberry Family)

Empetrum nigrum L.

Common mainly at lower elevations in mesic or moist
dwarf shrub and shrub~grass communities. Elevation: to 1500
feet. Distribution: circumpolar, wide-ranging.

Onagraceae (Evening Primrose Family)

Epilobium latifolium L.

Very abundant in early successional stages and
apparently tolerant of a wide range of moisture conditions.
Unlike most of the ploneer species, it was not common at high
elevations. Elevation: to 1500 feet. Distribution:
circumpolar, arctic-alpine.

Pyrolaceae (Wintergreen Family)
Pyrola grandiflora Radius

Common on mesic slopes in shrub~grass ang dwarf shrub
communities. Elevation: to 1000 feet. Distribution:
circumpolar, arctic-alpine.

Ericaceae (Heath Family)

Arctostaphylos alpina (L.) Spreng.

Found 3 times in the Weasel River Valley on dry-mesic
till or colluvium. Elevation: to 1000 feet. Distribution:
circumpolar, arctiec. ‘

Cassiope tetragona (L.) D. Den

Abundant under a broad range of environmental
conditions in all community types except early stages of

plant succession. Elevation: to 2800 feet, Distribution:
circumpolar, arctic. :

Ledum decumbens (Ait.) Lodd.

Common on mesic-moist sites in the Weasel River valley.
Elevation: to 1200 feet. Distribution: from eastern Asia and
Alaska to western Greenland, arctic.
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Rhododendron lapponicum (L.) Wahlenb.
Infrequent on mesic slopes amongst dwarf shrub and

shrub—~grass vegetation. Elevation: to 1000 feet.
pistribution: circumpolar, arctic-alpine.

Vaccinium uliginosum L.
Abundant on colluviﬁm, £ill, and fluvium in dwart

shrub, shrub-grass, and wet tundra communities. Elevation:
to 1800 feet. Distribution: circumpolar.

Diapensiaceae (Diapensia Family)
piapensia lapponica L.

Infrequent, usually found on finer textured deposits

under a broad range of moisture conditions. Elevation: to
1700 feet. Distribution: Amphi-Atlantic, arctic-alpine. '

Plumbaginaceae (Leadwort Family)
Armeria maritima (Mill.) willd.

Very infrequent on sandy soils. Elevation: to 1000
feet. Distribution: circumpolar, arctic.
Scrophulariaceae (Figwort Family)

Pedicularis flammea L.

Collected only once in the Owl River Valley.
Elevation: 1000 feet. Distribution: Amphi-Atlantic,
arctic-alpine.

Pedicularis hirsuta (L.) Cham. Schlecht.

Widely distributed and abundant especially on mesic wet
colluvium and till. Elevation: to 1000 feet. Distribution:
Amphi-Atlantic, arctic.

pPedicularis lapponica L.

0 Collected in a valley south of the Penny Ice Cap

(66 45'N, 66 15'W) on a southwest-facing slope amongst rich
dwarf shrub and shrub-grass vegetation. Elevation: 1000
feet. Distribution: circumpolar, subarctic. ’
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Campanulaceae (Bluebell Family)

Campanula rotundifolia L.

Collected 3 times on dry-mesic slopes. Elevation: to
1500 feet. Distribution: circumpolar, arctic-alpine.

Campanula uniflora L.

Collected only once in a mesic shrub-grass community on
a lower slope in the Weasel River Valley. Elevation: 1000
feet. Distribution: circumpolar, high arctic-alpine.

cOmposiﬁae (Composite Family)

Antennaria alpina (L.) Gaerth.
Collected only 2 times on dry to mesic sandy or

gravelly soils. Elevation: 1000 feet. Distribution:
circumpolar, arctic.

Arnica alpina (L.) Olin

Infrequent in dwarf shrub communities. Elevation: to
1000 feet. Distribution: North American, arctic-alpine.

Erigeron eriocephalus J. Vahl.
Collected only once on a gravelly slope in the Weasel

River Valley. Elevation: 500 feet. Distribution:
circumpolar, arctic-alpine.

Taraxacum lacerum Greene

Infrequent on dry to mesic slopes. Elevation: to 1500
feet. Distribution: arctic and subarctic.
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Geographical Affinities of the Vascular Flora

Auyuittug is situated near the boundary between the low
arctic ﬁnd the high arctic (Bliss 1981) and it is not
surprising that the flora of the park shows affinities to
both regions (Table 9). 1In general, the low arctic species
are found only at lower elevation in the park whereas the
high arctic species are more widely distributed.

Arctic plants characteristically occupy broad
geographic ranges. Thus, most (73%) of the vascular plants
found in Auyuittug have circumpolar distributions whereas
only 11% are restricted to North America and 12% have
Amphi-Atlantic distributions (i.e., are found on both sides
of the Atlantic Ocean). A few species (4% of the total) did

not fit any of the above categories.
Lichens and Bryophytes

our collection of the cryptogamic flora was less
thorough than for vascular plants. In total, 70 species of
lichens and 61 bryophytes were identified (Appendices 2 and
3) but this likely represents only a proportion of the
cryptogamic flora. For example, Zoltal et al. (1983:8sS)
recorded at least 105 species of bryophytes and 178 taxa of

lichens on Bylot Island about 600 km north of Auyuittugq.
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TABLE 9. Geographic affinity of vascular plants found in

‘Auyuittuq National Park Reserve.

Geographic affinity Number of species Percent

Arctic.or Arctic-alpine 38 62.4
High Arctic or High Arctic-alpine 13 14,0
Low Arctic . 10 10.8
"Subarctic= 4 _ 4.3
Wide-ranging 4 4.3
Unknown 4 4.3
Total 93 100.1

“Includes two species with Arctic and Subarctic affinities

and ane species with Boreal and Subarctic affinities.
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DISCUSSION

Vegetation Distribution

The distribution and abundance of‘vegetation in
Auyuittuq National Park Reserve appeared to be controlled by
climate (as expressed through elevation), the availability of
soil moisture, and the nature of the surficial deposits. Of
these variables, elevation (climate) appeared to have an
o&erriding effect with moisture and surficial deposits
following in importance. Extensive vegetation cover developed
only at lower elevations, on finer-textured deposits, and
under mesic-wet moisture conditions. Environments capable of
‘supporting abundant vegetation were restricted mainly to
valley bottoms and the lower slopes of some of the major
valleys and fiords (Figures 4 and 8).

our observations suggest that many of the vascular
plant species had proad ecological amplitudes and could grow
under a wide range of environmental conditions. Therefore,
it is not surprising that the correlations between types of
plant communities and geomorphology were poor. Further, the
surficial deposits in Auyuittugq were derived mainly from
local rocks (mainly granitic gneiss), and there was likely
not a great degree of variability in minerals, nutrient
levels, and pH of the surface materials. Given the broad

niches of arctic plants, close correlations between surficial
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deposits and vegetation as reported by Edlund (1982) for the
central arctic may require wide differences in the chemical
properties of the different surficial deposits present. 1In
Auyuittugq, relationships between plant communities and
surficial deposits are further masked by the effects of plant

succession, elevation, and the availability of soil moisture.
Vegetation Classification

our classification of plant communities was based on
simple characteristics such as ground cover, growth form, and
prevailing environmental factors. It contrasts with an
earlier attempt by Blouin et al. (1975) to classify the
vegetation of Pangnirtung Pass based on phytosociological
methods. Blouin et al. (1975) jdentified 41 distinct
community types at only 63 sites, many of the entities
recognized as discrete communities differing only in the
abundance of 1 or 2 species of secondary importance. We
pelieve that use of an extreme phytosociological approach to
the classification of vegetation in the park can be
criticized on both theoretical and practical grounds. First,
arctic plants tend to have broad ecological amplitudes, and
discrete repeating assemblages of plants adapted to, or
tolerant of, specific habitats are unlikely to occur. Second,
the approach is not practical. We had great difficulty in

recognizing the community types of Blouin et al. (1975) in
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the field and feel that the classification could only be
applied by ﬁeople who were intimately familiar with it.

The'present classification likely has its shortcomingsg
also. We recognized only 6 major community types and may have
overgenerali;ed or lumped ecologically dissimilar groups
together. Further subdivision of some of the major community
types (dwarf shrub-graminoid, wet tundra) may be required.
Our classification considered bryophyte and lichen cover but
it was not based on the species composition of the
cryptogamic flora. Given the importance of lichens and
mosses in arctic ecosystems, the classification might be
improved if these species were considered in greater detail.

Various authorities have attempted to classify tundra
vegetation (Drury 1962, Larsen 1972, Bliss 1981, Rowe et al,
1977, Edlund 1982, and others). Although no standard
agreement on the exact types of plant communities present in
the arctic has been determined, there is a trend to recognize
a continuum of communities along a gradient ofAdry to wet
soils or harsh to favourable environments. The present
classification allows us to rank the vegetation types‘aloné
an environmental grédient with wet, lowland tundra on one
extreme and cold, dry, high elevation barrens on the othef.

This broad relationship is diagrammed in Figure 8,
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Local Geographic variations in Flora and Vegetation

Gradients in the diversity of vascular plants between
Pangnirtung Pass and the rest of the park, if real and not an
artifact of less than rigorous sampling procedures, could
. result from a number of factors. The climate in the northern
part of the park is harsher and the geological conditions
there are possibly less suitable for plant growth. The
nérthern and southern parts of the park are somewhét distant
from the June—Naksakjua valleys, & probable refugium where
plants survived recent glaciations of Cumberland Peninsula
(Schwarzenbach, no date; Andrews et al. 1980). After
recession of the ice, many of the slowly spreading species
may not have reached the north or south sides of the park. At
present, our knowledge of the geographical distribution of
vascular plants in the park does not allow us to adequately
assess the climate, geological environment, or refugium
hypotheses.

Each of the previous botanical studies in or near
Auyuittug National Park Reserve has contributed to our
understanding of the local flora and plant communities, but
much remains to be learned. Because of jts well documented
geological history and wide range in ages and types of
surficial deposits present, Auyuittuq is an excellent

jocation for the study of historic, successional, and
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environmental factors on arctic Plant communities. The
encouragement and support of such research by Parks Canada
would help provide much needed background information for
natural resource nanagement and interpretive pPrograms in the

park.
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APPENDIX 1. Enivronmental and biotic tharacteristics of 100 sites chosen for detailed vegetation analysis, Auyuittug

National Park Reserve, 1984-87,

Canopy Cover

Plint‘. . Number of
No.  Map UTM Grid Coms* Geg® Noiste= Elay Aspect Slope  Shrub  Herb Moss Lichen Total Speciesd

(ft) {*) {°) 1] £ I S IS (%)

10-1 21 MK27EOBN DMS  flu Lo 1000 315 3 43 3 3 3 85 10

10-2 26NN MKSSESTN  HE bed  dry 1300 180 13 3 3 3 38 K} 20

10-3  16MN ML2LE3AN T sar  wet 10 180 5 3 13 63 ! % u
10-4  26P  NKR3E7TAN DHS  flu aes 30 % 3 38 13 t 13 85 13
-1 280 EE92E43N HE til  d-a 1700 380 10 13 ! {5 15 8
11-2 241  FEIBEI2N | 0S8 flu  mes 730 180 10 {5 15 43 | 98 13
12-1 241 MK2BEORN LIC  fly dry 1000 0 0 H 3 1 13 15 {3
17-1  BSL  MJOBESON OME  col s 1500 90 20 15 3 3 38 38 b

18-1  BAl LIO9ESON DNS ol ags 1000 %0 20 38 3 38 3 - 43 14

18-2  B61 LJ99EBBN DWS  til L H 1000 90 {0 {3 t 3 85 85 b]
18-3 21 LI9BEBBN DSE  col ses {000 96 23 3 15 38 13 85 3
19-1 2l LI9sEseN  su el dry 1000 90 13 { 3 t { 3 i3]
19-2 261 LJ94EBRN DSE  ti) d-n 1000 90 10 15 38 13 a8 38 3
19-3 281 LI94EBN Wt ol s~ 1000 %0 3 3 1 63 38 [:h] b
19-4 261 LJ92EBIN DNS  gol d-a 300 %0 40 15 3 3 3 38 7

19-3 2@ LI92EBIN DSB o) nes 300 270 10 38 38 38 a8 85 i1

21-1 261 LIBYESSN DWS  col aes 200 270 3 38 13 15 Kl 85 20

21-2 B8l LIB9E&EN  Su col  dry 100 225 13 0 K| 3 { 3 7
29-1 281 LIBYEAGN DMS  col aes 30 315 10 a8 15 0 15 43 10
89-2 281 LIS9ESSN SEA  flu wet 10 315 0 0 3 0 f 3 2

€9-3 281 LIBYEAT9N S5U col 1es 13 315 ] 0 3 1 | 3 18




APPENDIY {. {continued)

Canopy Cover

Plant . Nusber of
No. Map UTH 6rid Coss* Beo® HMoist® Elev Aspect Slope Shrub Herb Moss Lichen Total Speciesd
: {ft) {*) {°) (%) % % (%) (%)

29-4 251 LI9IE7TeN LIC  til  dry 1000 315 10 ! 1 15 13 38 9
29-5 281 LIGIE7TEN DS6  col  mes 500 270 25 15 38 3 15 43 21
29-4 281 LIBYET4N SU  til  dry 500 270 3 1 1 1 1 1 §
29-7 21 LIBYETAN DNS el  dry 500 0 3 3 ! 1 1 3 b
30-1 21 LIBYE7TSN SU  flu - 500 0 0 3 3 0 0 3 §
30-2 241 LIBYET&N SU col  dry 500 270 30 1 1 0 1 3 | 9
30-3 851 LIBYE7BN DSE el  mes 500 270 3 63 15 38 15 98 20
30-4 @241 LIGIE7TIN DS6 il mes 1000 315 20 15 13 15 15 43 18
30-5 261 LJ92E79N DSE  col  mes 1000 340 10 38 38 13 15 85 28
30-6 261- LJ92EBON  SU til  dry 1000 43 20 0 1 0 1 1 )
31-1 281 LI93E78N DS6 il d-a 1000 313 k) 15 3 3 15 43 11
31-2 251 LI93ETSH S kil dry 1000 315 40 0 { 3 2 3 &
31-3 251 LI93E78N SU til e 1000 0 0 1 ! i 0 i 18
31-4  2A1  LIAETSN DWS il mes 1000 313 40 38 15 15 15 85 16
31-5 2sl LIG4E79N  DMS  til  mes 1000 313 k1] 15 3 13 83 12
31-6 251 LI9SETIN D086 til  d-» 1000 315 30 15 15 3 8 63 17
31-7 @1 LIGSETON DWS  til  mes 1000 315 k) 13 3 3 38 63 19
Al-1 21 LI9IEBIN SU til  d-a 1000 139 20 L 1 0 i 3 17
At-2 281 LJOIEBIN DNS  til  mes 1000 133 5 13 3 38 38 b3 13
Al-3 24l LJBYET9N DWS  til  mes 100 180 13 15 15 3 15 63 a2
Al-4 281 LIBYETON SU til  ses 1900 180 3 3 3 13 15 63 23
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APPENDIX {. (continued)

Canopy Cover

Plant Nuaber of
No. Map UM Grid Coase Geo® Moist< Eley Aspect  Slope  Shrub Herb Moss Lichen Total  Speciese

{tt) () {°) %) 2y (%) {%) (%

A1-3 B8 LIB9ETSN DS6  cp) ] 1000 135 3 15 38 K 15 85 19

Al-6 261 LIB9ETIN D56 col d-a 1000 135 35 13 H] 3 38 83 28

AL-7 281 LI92E79N su Lol dry 1500 3p5 45 1 3 1 ! 3 17
At-l 281 LIBYETIN T flu - 500 0 0 4] a8 3 { 38 18
A-2 281 LIBBET4N Wy flu - 300 0 0 15 38 15 63 85 20

A2-3 261 LIBYETAN WS (ol aes 1000 279 45 38 {3 {5 {3 85 22

8.0 260 EFROEIIN DWS flu  wes g5 O B 3 15 43 12
9.0 260 EFSOEIN 0SB flu  ww g5 0 38 @8 15 g5 43 14
§7.03 260 EFAGEISN HE bl mes  po0p  ops 518 3 ;g 63 13
€.00 BN EFEON HE bl g-a a0 g S 15 3 15 s 15 5
8.03 260 EFTBEOTN DWS  bed d-s 1300 g 515 3 15 g 38 9
9.0 2P LLTIEIIN DS bed  d-  go0  op L N T 15 7
§7.07 2P MLZEIN W mar v 2 180 5 15 3’ ;g 85 20
0.08 2 MIEAN W war ew g5 0 L 15 15 5 38 9
B7.09 26 ML2EIN LIC bl e s g 5 1 15 3 g 85 10
87.10 27A  FFONEWIN DMS  col  ges 500 o S5 3 5 g 38 &
B.10 29A FFOUEAN WMT ol wet s 0 15 15 g5 g 63 10
§T.12 27h FFOSEAIN WT ol -y 30 270 S5 o®m 15 g Bs 19
§7.13 260 FFUEIBN DSE  flu  mes g5 0 0 15 15 3 63 9
8.16 260 FEISEYN HE bl wew  asg0 g 0 U155 38 7

87.15 250 EFBSEOLN HE lac  aes 2000 340 0 3 15 3 13 38 17




Appendix 1. {continued)

Canopy Covar

Plant Nusber of '

No. Map UM Grid Com® geo® Moistc Elev Aspect Slope Shrub  Herb Moss Lichen Total Species
- (ft) (=) () %) (ST ¢ SN § ) (%)

87.16 260 EFB3E0GH KE lac  wet 2300 30 0 3 63 13 13 85 10

g7 h EFBESIN DN til ms 200 180 o = 3 15 = & M
.08 Eh EFMESSN W1 e v 200 s 3 W W= 3 8 1
G019 27 EFIOEEIN DS mar  mes 100 0 o 15 15 1 15 @ . 1.
.20 2 EFNELN 066 mar e 300 o 15 W 3 15 @ 1
mol @ EFWENN HE bl wet 2000 o o 3 3 0 3 8
G A EFWEGEN HE bl mes 2300 360 s o 3 3 15 18 3
g3 pip LLOGEIN DB bl mes 1000 315 s 15 15 15 ® & 7
o ap LS D bl o t0 ms w33 ® B 8
g5 2P LLOERN HE bl mes 18000 ¢ 1 1 3 15 1 5
Glo6 @p MOUEIN DSE bl ww 10000 o o} 13 15 15 8 u
o wp WOEIN MG bl ms 0 o W@ 33 5 & 5
oo 2 LGIEWN W bed w200 o w0 B3 63 7
§7.9 2P WGSELN 0SB flu wes 1000 O s 15 15t 1w 18
B0 P MGSEIN WT flu et 1000 0 o m : 8 1 W 1
maL 2 WEELN DB wl oses Lo 20w @ 3 1§ & &
o 2 WEELN S col w30 @ w003 L3 3
gr.a3 P WGTELN WT flu v 10000 o 3 & & 1L = 9
Br.34 2P WGTEIN U8B col mes 1000 0 < 15 w 1w 3w w W
g5 P MGTELN SU flu ww 10000 o 0 3 0 0 3 7

87.35 P4P MKRTEI2N DS col  dry 1000 270 30 38 13 1 3 8 24

-
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APPENDIX {. (continued)

Caﬂbpy Cover

Planfl '
No. Map UTN Brid Comse Beo®  Moistc Elay Aspect Slope  Shrub  Herp Noss Lichen Total
(ft) {*) {°) 9] ¢ Y] 31 (%) )

Number of
Specieg

87.37 2P MKE7EI2N DSE ol ] 1000 270 20 38 g 38 15 93 20

87.38 24P MK27EIZN SU col  d-a 1500 315 25 ! K| 3 | 3 10
87.39 26P MK24ELIN HE bed  a-u 2730 180 10 3 15 38 a8 a8 B
87.40 24p "HKEQEilN HE el dry 2800 340 30 0 3 3 38 38 t
87.41 28] FESSEOON DMS  til d-a 1800 225 10 3 3 3 38 38 9
87.42 26 FE2SEOON T til  wet 1800 0 0 {5 38 38 3 8 b
B7.43 241 FE2SEOON DSE  til ses 1400 135 20 13 38 13 3 63 {3
87.44 261 FE2SEON WT bl v-w 1200 0 0 ! 13 63 t 85 g
87.45 240 EE78E49N ' HE til mes 2085 180 5 3 3 3 13 15 12
B7.46 260 EE7BEAN HE kil wet 1900 315 3 3 43 38 3 83 {1
B87.47 260 EEL7EATN HE bed dry 2700 180 13 0 1 1 3 3 3
87.48 260 EEBSESON HE kil dry 2500 180 {0 t { 1 {5 {3 3
87.49 240 EEBBESON HE til  aes 2300 180 10 3 13 3 15 ! 3
87.50 261 EE92EAON HE til  dry 2800 0 3 { t 3 3 3 3

87.51 261 FERIEISN  DWS _tol  mes 1000 225 15 38 15 38 15 98 19

87.32 201 FERIEISN DSE  col ] 1000 225 20 38 a8 3 3 98 17

* Plant comsunities: dwarf shrub (DS}, dwarf shrub-grasinoid (DS6), high elevation barnens (HE), et tundra (NT), seashore
(SEA), lichen dosinated {LIC), and successional (SUC).

® Beological deposits: <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>