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PREFACE

This report was prepared by Dr. Donald A. Walker, Research Associate, Institute
of Arctic and Alpine Research (INSTAAR), University of Colorado, Boulder. It was
written as a doctoral thesis prepared in 1981 at the University of Colorado, Depart-
ment of Environmental, Population and Organismic Biology. The study was initiat-
ed in 1973 under the U.S. Tundra Biome portion of the International Biological Pro-
gram (IBP) and is part of CRREL research activities conducted under DA Project
4A161102AT24, Research in Snow, Ice and Frozen Ground, Task CS, Work Unit
001, Environmental Constraints on Frozen Terrain. Portions of the field and office
studies were undertaken with nonrestricted contributions to the University of
Alaska's Tundra Biome Center from the Prudhoe Bay Environmental Subcommit-
tee of the Alaska Oil and Gas Association. Other support was shared with Tundra
Biome projects sponsored by the National Science Foundation, which were based at
the Naval Arctic Research Laboratory at Barrow, Alaska. The report is a contribu-
tion to the U.S. IBP, the Man and the Biosphere Program, and the U.S.-U.S.S.R. bi-
lateral Environmental Protection Agreement, Project V, Protection of Northern
Ecosystems (Scriabine 1978).

Numerous individuals have made helpful suggestions. Dr. Roger Barry, climatol-
ogist at the Cooperative Institute for Research in Environmental Sciences (CIRES),
University of Colorado, and Richard K. Haugen, CRREL, reviewed the climate sec-
tions. Mr. Haugen allowed the author to use his unpublished climate data from -*

Prudhoe Bay and the Haul Road. Dr. Kaye R. Everett and Dr. John C.F. Tedrow
reviewed the soils section. Dr. Vera Komirkovd, INSTAAR, reviewed the vegetation
section. Individuals who participated in the field work included John Batty, John
Davidson, Fred Rowley, Jane Westlye, Eleanor Werbe, Ken Bowman and Kate Pal-
mer. Computer expertise came from Ken Bowman, John Albrecht, Kevin Dorr,
Margaret Eccles, Kevin Bleeker and Steve Carnes. Drafting was done by Vicki Dow,
Don Mills, Ken Bowman, Martha Bramhall and Eleanor Huke. Kate Salzburg of
INSTAAR and Stephen Bowen of CRREL helped with numerous aspects of the tech-
nical illustrations.

Numerous taxonomists generously helped with the plant identifications. Dr.
David Murray, University of Alaska Museum, and Dr. William Weber, University
of Colorado Museum, examined the vascular plants. Dr. William Steere, New York
Botanical Gardens; Barbara Murray, University of Alaska Museum; Dr. William
Weber; Dr. Joanne Flock, University of Colorado; Dr. Sam Shushan, University of
Colorado; and Dr. John Thomson, University of Wisconsin, all helped identify the
mosses and lichens.

Most of the soils were analyzed at the INSTAAR sedimentology laboratory by Rolf
Kihl. Dr. J. McKendrick, Agricultural Experiment Station, Palmer Research Cen-
ter, University of Alaska, analyzed the soil nutrients. Tom Boldin, technician at the I
University of Colorado Medical School, sectioned and mounted the willow stems for
the growth ring analysis.
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Dr. Patrick J. Webber, University of Colorado, Department of Environmental,
Population and Organismic Biology and Director of INSTAAR, was the thesis ad-
visor and provided support through his contracts and grants. Dr. Everett, Institute
of Polar Studies, The Ohio State University, and Dr. Jerry Brown, Earth Sciences
Branch, CRREL, have been most helpful throughout this study and have been major
sources of inspiration. Dr. Max E. Britton reviewed this work, and his comments are
much appreciated. David Cate, CRREL, made numerous very helpful suggestions
and has greatly helped the quality of this report.

The contents of this report are not to be used for advertising or promotional pur-
poses. Citation of brand names does not constitute an official endorsement or ap-
proval of the use of such commercial products.
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VEGETATION AND ENVIRONMENTAL
* GRADIENTS OF THE PRUDHOE BAY

REGION, ALASKA

Donald A. Walker

CHAPTER 1. INTRODUCTION

The Prudhoe Bay oil field (Fig. 1) is in a region description and analysis of the regional vegetation
of nonglaciated wet coastal tundra with primarily and environmental gradients.
alkaline soils. The recent extensive development Most of our knowledge of Alaskan arctic wet
(Fig. 2) has created a need for information regard- coastal ecosystems comes from Barrow, Alaska,
ing this relatively unknown type of tundra. The which is an acidic tundra region. The early de-
objective of this report is to provide a thorough tailed ecosystem research at Barrow was, for the

168* 164' 160' 156' 152' 148* 144* 140*
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Figure 1. Location of Prudhoe Bay on the northern coast of A laska. (From Walker el al. 1980.)
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Figure 2. Road and pipeline network in the western (Sohio) portion of the Prudhoe Bay oil field. The roads
connect numerous drilling pads, base camp, and construction and oil-processing facilities. Note the numerous oriented
thaw lakes. (Photo by NASA.)

most part, confined to the immediate vicinity of tion of northern Alaska in terms of microscale,
the Naval Arctic Research Laboratory because of mesoscale and macroscale environmental gra-
the difficulty of traveling inland. The Prudhoe dients, and his precedent is followed here.*

". Bay research had the advantage of easy access to a
large diverse area of tundra due to the presence of * The microscale gradients are discussed first because the vege-

the trans-Alaska pipeline haul road and the exten- tation types are most easily defined in relation to microscale

* sive road network within the region. This made phenomena, and these types are discussed in the chapters on

feasible a detailed examination of the mesoscale mesoscale and macroscale gradients. Some readers may prefer
to read the chapters on mesoscale and macroscale gradients

and macroscale environmental and vegetation gra- (Chapters 4 and 5) first, as this material may be of broader in-

. dients along a continuous latitudinal transect. terest. This can be done with only occasional references to
Cantlon (1961) was the first to discuss the vegeta- Chapter 3, particularly Table 3.

2
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The microscale gradients are described in Chap- in the height and growth ring widths of Salix Ian-

ter 3. Included here are descriptions of the major ala ssp. richardsonii along a 100-km transect from
vegetation types and discussions of site moisture, the coast to the arctic foothills.
snow depth and cryoturbation gradients. The pri- This work was part of a multidisciplinary effort
mary emphasis is on soil moisture characteristics, conducted by the International Biological Pro-
their relationship to patterned-ground features, gram (IBP) to examine the tundra biome (Brown
and the effects on other soil parameters. A major 1975, Tieszen 1978, Brown et al. 1980, Walker et
portion of the chapter is devoted to the responses al. 1980), which built on an already substantial

. of individual plant taxa to the various gradients. volume of research at Barrow (Britton 1973, Gunn
Chapter 4 considers the mesoscale gradients, pri- 1973). This report is an edited version of a thesis
marily those related to loess deposited from the prepared in 1981. Since it was written, there have
Sagavanirktok River. It includes discussion of the been several new ecological studies related to envi-
variation in soil parameters and species composi- ronmental impacts within the oil field (e.g. U.S.
tion between study sites within the Prudhoe Bay Army Corps of Engineers 1980, 1982, LGL Alas-
region. Chapter 5 deals with macroscale patterns. ka Research Associates 1983). There is also a new
It includes a floristic analysis, which examines the guidebook for the regional permafrost features
influence of the coastal temperature gradient on (Rawlinson 1983) and a major new work on the
the regional flora. It also examines the importance paleoecology of Beringia (Hopkins et al. 1982).
of various worldwide floristic influences on the re- The rapid growth in knowledge of the region has
gional flora and how the relative proportion of the dated some of the introductory material in Chap-
various elements changes along the temperature ter 2, particularly the sections on geology and
and soil moisture gradients. Chapter 5 also dis- wildlife. Interested readers should consult the
cusses the changes in shrub productivity along the above references for more up-to-date discussions
temperature gradient by examining the variation of these topics.
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CHAPTER 2. DESCRIPTION OF THE REGION

TOPOGRAPHY

The area discussed here is roughly defined by fingwell 1915, 1919, Lachenbruch 1959, 1966).
the extent of the road network as it existed in 1978 According to this theory, cracks form in the tun-
(Fig. 3). It lies between the Sagavanirktok River dra when the surface contracts due to low winter
on the east and the Kuparuk River 25 km to the temperatures. These cracks form a polygonal net-
west and extends about 10 km inland to just south work similar in pattern to that formed in clays of
of the Deadhorse airfield. In 1979 the Kuparuk dry lake basins, except the polygons are much
Field was connected to the Prudhoe Bay region by larger, normally 5-40 m in diameter. In the spring,
a road to the west. The Kuparuk Field is farther when there is unfrozen water on the tundra sur-
from the coast, and the vegetation is somewhat face, water flows into the cracks. Below the per-
different from that in the main Prudhoe Bay re- mafrost table this water freezes, preventing the
gion, mainly because the terrain is more rolling, cracks from closing as the ground temperatures
the climate is relatively warm, and the tundra is rise. Frost crystals, wind-blown snow and sand
acidic. The vegetation of the Kuparuk area was ex- may also keep the cracks from closing. This proc-
amined in 1980 but is discussed here only in com- ess, repeated over many winters, eventually results
parison to the main Prudhoe Bay area. in an ice wedge. Low-centered polygons are the

Within the study area the terrain is mostly flat. most common ice wedge polygon form in the
From the air the dominant geomorphic character- Prudhoe Bay region. Most are nonorthogonal, i.e.
istics are the numerous lakes and the polygonally the ice wedges do not intersect at right angles. The
patterned ground (Fig. 4 and 5). The lakes have a polygon diameters range between 5 and 12 m
long-axis orientation of about N15°W, and they (Everett 1980d). Each low-centered polygon is
are "thaw lakes" in that they have been formed composed of three elements: a central basin, a
and enlarged by the thawing of frozen ground raised peripheral rim and a trough. The rim con-
(Black and Barksdale 1949, Black 1969, Sellmann sists of soil displaced by the ice wedge. The rims of
et al. 1975). Their elliptical shape and parallel adjacent polygons are separated by a trough that
alignment have been attributed to the action of marks the position of the ice wedge. The actual ice
wind (Carson and Hussey 1959, 1962, Rex 1961). wedge is usually only a few centimeters beneath
The exact mechanisms for lake orientation are the trough. Microrelief associated with low-
not, however, completely understood (Mackay centered polygons is commonly less than 0.5 m but
1963). The lakes are relatively short-lived phenom- can range up to I m (Everett 1980d).
ena that form, expand and drain within a few High-centered polygons are another common
hundred to thousands of years. The process is cy- feature. These form in two ways. Britton (1967)
clic, as new lakes form in the basins of drained described one process that occurs in regions where

- lakes. These smaller lakes eventually enlarge until there is rapid accumulation of peat, primarily
they too are drained, often by a stream that Sphagnum peat. The peat forms in the polygon
breaches the lake basin. The entire process is basins until the basin is converted to a raised poly-
termed the "thaw lake cycle" and is described by gon center. This process is common in acidic por-
Hopkins (1949), Britton (1967), Billings and Pe- tions of the coastal plain, but it apparently does
terson (1980), Everett (1980d) and others. not occur in the alkaline tundra of the Prudhoe

Ice wedge polygons dominate the terrain be- Bay region. Here most high-centered polygons
tween thaw lakes. The most widely accepted expla- form as a result of melting of the ice wedges, cre-
nation for ice wedge polygon formation is Lef- ating a deeper trough and a relatively elevated
fingwell's thermal contraction crack theory (Lef- polygon center. This commonly occurs in areas
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where the local drainage has been improved, either thaw ponds. The extensive, barren gravel bars in
by the formation or drainage of a thaw lake or by the larger rivers are due to the high spring runoff
the proximity to a stream or river that has a steep levels that occur within ten days following break-
drainage gradient along its margin. High-centered up. Up to 90% of the annual flow can occur with-
polygons also occur along roads where ponding, in this period on the Little Putuligayuk River
thermokarst and settling of the road have changed (Carlson et al. 1977). During midsummer and late
the local hydrologic regime. summer, flow rates are much reduced, exposing

Polygons of one form or the other, sometimes the river bars.
with low- and high-centered forms mixed together Murray (1978) has noted that the large gravel-
in complex systems, cover most of the Prudhoe bottomed rivers in the region are the main features
Bay landscape. Although the region is generally that make the Prudhoe Bay area so different from
flat, on a microscale the surface is actually quite the IBP study site at Barrow and the coastal plain
rough. Microrelief variations of less than 0.5 m as- west of the Kuparuk River. The rivers west of the
sociated with ice wedge polygons are responsible Kuparuk and east of the Utukok River near Icy
for most of the spatial variation in soil and vegeta- Cape all either drain into the Colville River or
tion type within the area. have their headwaters in the unconsolidated de-

Other landform types associated with flat sur- posits of the coastal plain or in the foothills associ-
faces include nonpatterned ground, disjunct poly- ated with Lookout Ridge. The Kuparuk, Sagavan-
gon rims, reticulate-patterned ground, frost scar irktok, Shaviovik, Canning, Hulahula, Okpilak
terrain and hummocks (Everett 1980d). Nonpat- and rivers to the east all have their headwaters in

-' terned ground and disjunct polygon rims are com- bedrock areas of the Brooks Range.
monly associated with new surfaces in recently The Sagavanirktok River is responsible for the
drained lake basins. Reticulate-patterned ground calcareous substrate in the Prudhoe Bay region
occurs on well-drained upland surfaces, often near and along the river to the south (Drew 1957, Ko-
streams. The pattern is a complex arrangement of randa 1960, O'Sullivan 1961, Murray 1978, Par-
slightly convex polygons with diameters less than 1 kinson 1978, Steere 1978). The river and many of
m (Everett 1980d). Frost scars, or nonsorted cir- its tributaries pass through the Lisburne limestone
cles, are another form of patterned ground. The deposits on the northern flank of the Brooks
circles are 1-2 m in diameter with a center spacing Range. The calcareous silts are spread from the
on the order of 2.5 m (Everett 1980d). The central broad river channels to the surrounding terrain by
areas of the frost scars are often barren and frost strong easterly winds (Benson et al. 1975, Walker
active. Washburn (1969) has described the proc- and Webber 1979b).
esses involved in frost scar formation. The sloping The seacoast is another distinct and interesting
terrain associated with pingos and streams is com- area, with coastal bluffs, driftwood-littered strand
monly very frost active, with small frost scars lines, sand beaches, saltwater lagoons and estuar-
and/or large earth hummocks. The hummocks can ies. Numerous barrier islands occur offshore.
be up to 0.2 m tall and 0.5 m in diameter (Everett The morphology of the North Slope in general
1980d). has been reviewed by H.J. Walker (1973). The

Pingos are the most distinctive features in the periglacial landforms in the Prudhoe Bay region,
region. These small, dome-shaped hills are pro- excluding those at the coast, have been described
ducts of cryostatic forces that occur with the de- and mapped at a scale of 1:12,000 by Everett
velopment of permafrost in recently drained lake (1980d). The hydrology of the region has been dis-
basins (Porsild 1938, Mackay 1962, 1979, Everett cussed by Bilgin (1975), Carlson et al. (1977) and
1980d). Updike and Howland (1979).

Several streams and rivers give the landscape
further variety. The Sagavanirktok and Kuparuk
rivers have numerous braided channels with exten- GEOLOGY
sive gravel and sand bars. Active sand dunes occur
in the deltas of both rivers and are extensive along The oil and gas is contained in Sadlerochit sand-
the western bank of the Sagavanirktok. Bluffs and stones at a depth of about 3000-3300 m. Oil has
terraces associated with the rivers provide suffi- also been found in the Kuparuk, Sagavanirktok,
cient terrain relief so that snowbanks last into late Shublik and Lisburne formations (Fig.6). The oil-
July. The Putuligayuk and Little Putuligayuk are bearing formations lie along the Barrow Arch,
smaller rivers and have oxbow lakes and beaded which runs parallel to the northern Alaskan coast-
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Figure 6. Generalized stratigraphic profile of the Prudhoe Bay region. (Adapted from BiP
Alaska 1971.)

line. The hydrocarbons are trapped in the Prud- have been given informal designations as shown in
hoe Bay field by truncation of the Sadlerochit for- Figure 6. The deep conglomerates, mudstones and
mation by Lower Cretaceous shales east of the sandstones of the Sagavanirktok formation are

- .. Sagavanirktok River and by faults on the north products of deposition in a shallow sea that coy-
and southwest sides. The area of closure on the ered much of northcentral Alaska during the Ter-
top of the Sadlerochit formation, forming the tiary period (Morgridge and Smith 1972).
main Prudhoe Bay oil pool, is about 500 km'. De- The stratigraphic column is topped by up to 150
tails of the structure of' the field and the geologic m of unconsolidated Quaternary gravel deposits
history are contained in Rickwood (1970) and (BP Alaska, Inc. 1971) termed the Gubik forma-
Morgridge and Smith (1972). The Lower Creta- tion (Smith and Mertie 1930, O'Sullivan 1961,
ceous shales and Upper Cretaceous mudstones, Black 1964). O'Sullivan described the Quaternary
shales and sandstones above the oil-bearing rocks deposits of the coastal plain and contrasted the
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deposits in the Kuparuk-Sagavanirktok region This is due to the sandy beaches along the Prud-
with those to the west. Much of the Gubik sedi- hoe Bay coast, which are more stable than the sil-

* ment was formed in a marine environment, but ty, peaty bluffs that are common for long stretch-
there is intermixing with fluvial and eolian de- es of the coastline to the west. O'Sullivan (1961)
posits (O'Sullivan 1961, Black 1964). Everett and Vigdorchik (1980a) suggested that the lower
(1980c) considered the Quaternary deposits in the erosion rates may also be due to greater tectonic
Prudhoe Bay region to be reworked Tertiary sedi- uplift in the eastern portion of the coastal plain.
ments of materials derived from the Brooks Howitt (1971) has discussed onshore permafrost
Range. Much of the surface is mantled with about in the Prudhoe Bay region and some of the related
1 m of loess and surface organic deposits (Everett engineering problems. The depth of permafrost in
1980c). the region is about 660 m, the deepest known in

The surface geology of the Prudhoe Bay region Alaska (Gold and Lachenbruch 1973). Near the
has been mapped by Updike and Howland (1979). surface the permafrost is particularly ice rich. The
The region has not been glaciated. Most of the top 3-4 m of permafrost may contain up to 80%
surface is dominated by lacustrine silt and gravel interstitial ice, not counting massive ice associated
deposits associated with lakes in various phases of with ice wedges (Brown and Sellmann 1973). Ever-
the thaw lake cycle. Large areas are also covered ett (1980d) has mapped the top 2.5 m of perma-
by fluvial deposits associated with the active and frost along a 170-m-long trench at the Gas Arctic
inactive channels of the Sagavanirktok, Kuparuk gas pipeline test facility at Prudhoe Bay. His maps
and Putuligayuk rivers. The northeastern portion dramatically show the large amounts of massive
of the region has eolian deposits associated with ice wedge and interstitial ice.
the Sagavanirktok River dunes. Some areas im-
mediately adjacent to the coast are mantled by the
Flaxman formation, a marine sandy mud contain- CLIMATE
ing some fairly large boulders (Leffingwell 1919,
O'Sullivan 1961). The boulders were apparently The Prudhoe Bay climate is characterized by
ice-rafted from a Canadian glacial source (Mac- long, cold winters and short, cool summers and
Carthy 1958, Hopkins et al. 1978, Rodeick 1979). falls. The annual mean temperature is about

The history of the sea level in the region for the -13'C, with the July mean ranging from about
past 30,000 years has been presented by Hopkins 4 °C at the coast to about 8 'C at some inland areas
(1977) and Sellmann and Brown (1973). During the (Table 1). This places the Prudhoe Bay region well
last glaciation the sea level retreated north of its within the arctic climate zone as defined by Kop-
present location. For the Chukchi Sea on the Sew- pen (1936).
ard Peninsula, Hopkins (1977) showed that the sea During the winter the sun is below the horizon
level was at -27 m 30,000 years ago, retreated to for 49 consecutive days, and the mean monthly
about -90 m by 18,000 years ago, and then rose to temperatures remain below 0°C from September
near the present level by 5,000 years ago. After the through May. The monthly means for January,
ocean retreated, permafrost began developing on February and March are around -30°C, and per-
the exposed coastal plain surfaces. With the read- sistent winds sometimes produce chill factors of
vance of the ocean following the Itkillik glaciation less than -1 10°C (Gavin 1973). Winter wind data
in the Brooks Range (Hamilton and Porter 1975), for 1974-75 for Prudhoe Bay have been summar-
many permafrost areas were covered with water, ized by Gamara and Nunes (1976). During that pe-
and some of these offshore areas today contain riod (October to March) wind velocities exceeded
subsea permafrost (Lachenbruch and Marshall 13 km h' 7301o of the time and exceeded 39 km h'
1977, Barnes and Hopkins 1978, Vigdorchik 1978, 8% of the time. During November, December,
1980b). The sea level history prior to the Wiscon- January, February and April, winds were from the
sin glaciation is much more sketchy. Several au- west or west-southwest 4407o of the time. Schwerdt-
thors (Hopkins 1977, O'Sullivan 1961, McCulloch feger (1973) explained that at Barter Island the
1967) have recognized terraces in western Alaska strong winter westerlies are products of cold, sta-
that represent interglacial warm periods that cor- ble air flowing from the north and piling up
respond to the history of sea level worldwide. against the barrier of the Brooks Range, resulting

Coastal erosion rates in the Prudhoe Bay region in a west wind parallel to the range. It appears that
are on the order of I m per year, which is relatively this effect extends as far west as Prudhoe Bay.
low compared to other segments of the Beaufort Winter preipitation is generally light. Clear to
coast (Harper 1978, Hopkins and Hartz 1978a, b). partly cloudy skies are present more than 6007o of
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Table 1. Summary of available climatic data (temperature, precipitation and wind) for Prudhoe Bay, Alaska
(1970-1978).

a. TEMPERATURE'

Di tant e from t oast
(AmI

- , F". , Temperature I'C) rha. .4,hR
Locutton i1 .4 S 0 % D 4nnual deg'ee-daiv 5hor/etl ind ,ec/or

Arco 8-yr mean -282 -31.5 -29.6 -19.4 - 59 3.0 6.7 6.0 0.3 -11,9 -20.5 -27.5 -13.0
t1970- 978)

West Dock 07 0

1976 I 7 4.1 4.2 0.3 287
1977 - 15 2. 6 4.2 16 - 3.1 31

Pad F 7. .1
1976 5.4 4.1 1.1
1977 4.0 4.2 6.2 1.7 - 4.0 491

Arco 60 20'8
1976 -30.8 -31 9 -29.0 -16.5 - 5 9 3.2 6.8 6.6 1.7 -1I 4 -16.5 -30.4 -12.8 571
1977 -23 1 -28.0 -)1.9 -191 - 5.5 3.7 5.5 8.2 2.5 - 4.7 -21.4 -23.4 -11.4 613
1978 -260 -24.6 -16.5 - 7.6 2.8 8.4 5.2 2.6 -12.9 -14.8 -23.3 -10.6' 606

Deadhorse 118 26.2
1976 - 1.9 4.3 7.3 5.8 1.4 556
1977 - 1.2 5.7 7.6 9.8 5.8 - 6.0 879

b. PRECIPrFATION'

Unfrozen Snow Total thawed
Duration of precip. water pOecp.

Date thaw season (mm) (mm) (Mm)

1977 31 May-6 Oct 101 165 266
1978 5 Jun-29 Sep 83 95, 178

c. WIND

M'. ean speed Okm. hri
Primnpal dtrec'ion(sl M% of winds front this octalt)

Loar... J F lf .4 t 1 1 4 S 0 v D

Pad F"
1974 > 32.2 164 > 230 > 302 21.8 18 7 14.2

NE-E(45) 7 E-E(45) %E-E70) E-SE('3) NE-E(62) SS-W1.53) S,- 158)

W-N (f30) NEE(24) NE-E(211

1975 > 22.0 > 21.3 15.5 13.6 5 25."
SW-W(57) NE-E(42) E-SE(31) W-NW(43) NE-E681
NE-E(28) SW-W(41) SW-W120) E-SE(7)

Gas Arctic cte'
1977 " 1" 1 30

NE-E(421 U-SEISI)

1979 5. 1721 13'

%NE-E(54) NE-E39) --E2)
'N-NE28) '-'E(38)

Haugen 11979) and Walker et al. (1980).
January missing.
Haugen (1979), IBP site (Wyoming snow gauge).

" Gauge bridged over by snow.
Gamara and Nunes 11976); speed data derived from the following classes-

calm. 1-3. 4-6. 7-10. 11-16 17-21. > 21 knots, directions derised from 20' interval aind roses.
Everett (1980b); speed data derised from the following classes:

,I." 0-1. 1-2. 2-3. 3-4. 4-5. 5-6. 6-7. -8. 9-10 m s. directions derived from 15 interval wind roses
Periods of record for 1977 are 28 June-23 July, 24 July,-2

4 
August.
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the time (Brower et al. 1977). The clear weather is winds (Rogers 1978). Shapiro and Barry (1978) in-
, due to the dominance of high pressure systems and dicated that the severity of late summer ice condi-

the presence of a deep thermal inversion (Conover tions can be forecast in early summer on the basis
4 1960). The average April snowpack is on the order of accumulated thaw degree-days.

of 30-40 cm thick. The snow surface is generally Summer precipitation is frequent, but amounts
high-density windpack (to 480 kg m-1 ),* with up to are small. Fog and drizzle are the most common
20 cm of low-density depth hoar at the base of the forms of summer moisture. Annual precipitation
snowpack. The snow surface is rough, with snow for the region has been calculated to be about 160
dunes and sastrugi. mm, based on stream runoff records and summer

In summer the region can be divided into two evaporation rates (Kane and Carlson 1973, Ding-
fairly distinct climatic areas. The immediate coast- man et al. 1979).
al area has a climate similar to Barrow's. Inland Further details of the Prudhoe Bay climate are
areas have a somewhat modified arctic coastal cli- given by Gavin (1973), Brown et al. (1975) and
matic regime (Dingman et al. 1980). Along the Walker (1980). Also see Conover (1960), McKay
coast there is more fog, less sunshine, and lower et al. (1969), Searby and Hunter (1971), Haugen
temperatures than at stations only a few kilom- (1979, 1980), Moritz (1979), Dingman et al. (1980)
eters inland. The very steep temperature gradient and Haugen and Brown (1980) for information re-
at the Prudhoe Bay coast has been described by garding North Slope climate and microclimate.
Haugen (1979) and Walker and Webber (1979b). The synoptic weather patterns for the Beaufort
Within the region temperatures are closely corre- Sea region have been described and analyzed by
lated with the distance to the coast measured in the Moritz (1979).
direction of the primary wind vector, N75 'E.
Conover (1960) has described the Arctic Front and
its influence on seasonal temperatures. SOILS

On days when high temperatures prevail inland,
a cold sea breeze is often present at the coast The soils of the Prudhoe Bay region are de-
(Moritz 1977). However, during fall (September scribed in detail by Everett and Parkinson (Everett
and October) the coastal areas are relatively warm 1975, 1980e, Everett and Parkinson 1977, Parkin-
compared to inland areas (Table 1) because of the son 1978). The soil names are based on the taxo-
moderating influence of the open Beaufort Sea. nomic methods of the U.S. Department of Agri-
Once the ocean freezes (usually in October), ,he culture Soil Conservation Service (Soil Survey
temperature contrast between the coast and inland Staff 1975). Soil nutrient regimes of the Prudhoe
areas is minimal. Bay soils are described by Douglas and Bilgin

Summer winds have been recorded by Gamara (1975) and Bilgin (1975).
" and Nunes (1976) and Everett (1980b). Gamara Of the ten soil orders occurring in the United

and Nunes' data show a preponderance of winds States, four are represented in the Prudhoe region.
from the east and east-northeast for the summer These are the Entisols, Mollisols, Inceptisols and
of 1975; this is normal. Everett's data show a large Histosols (Table 2).
proportion of winds from the south and west in The order Entisols includes mineral soils that
1977. Temperatures in 1975 were about average, show little or no soil development and are com-
whereas 1977 was much warmer than normal. mon on unstable sites such as sand dunes and ac-
Rogers (1978) explained the summer wind patterns tive alluvial flood plains. Within the region, Per-
by contrasting pressure conditions north of Prud- gelic Cryopsamments and Pergelic Cryorthents
hoe Bay with those over the East Siberian Sea. are representative Entisols. The first occurs in
Offshore winds and higher temperatures are asso- dune areas, and the second occurs as recent allu-
ciated with high barometric pressure northeast of vial material along the Sagavanirktok and Kupa-
Alaska and low pressure to the west. Onshore ruk rivers.
winds and low temperatures are associated with Mollisols are dark, base-rich soils commonly as-
the reverse situation. The wind conditions are also sociated with the grasslands of the Great Plains.
important with respect to sea ice. Heavy summer In arctic regions Mollisols form on well-drained
ice is correlated with a preponderance of onshore alkaline sites as a result of the oxidation of

mineral-rich peat (Everett and Parkinson 1977).
Two Mollisols occur in the Prudhoe Bay region,

* Personal communication with K. Everett, The Ohio State Pergelic Cryoborolls and Pergelic Cryaquolls.
University.
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Table 2. Soils of the Prudhoe Bay region, Alaska.

Approximate Approximate
Taxonomic Mapping Identifying field Tedrow Canadian Typical

name* code* characteristics equivalent equivalent-* microsite

Mollsols
Pergelic Cryoboroll I A cold more or less freely Rendzina Brunisolic Static Cryosol Pingos. well-drained hum-

drained soil, underlain by (subhumid to semiarid ,oil mocky terrain, high-centered
permafrost, with a dark, climate at family level), polygons, ridges.
humus-rich, granular-
textured surface horizon

18 cm thick; free carbon-
ates throughout.

Pergelic Cryaquoll 2 A cold, dark-colored, wet Upland Tundra Brunisolic Static Cryosol Less well-drained high-
soil, prominantly mottled in (aquic soil climate at family centered polygons, reticulate-
the lower part of the humus- level), patterned terrain.
rich, weakly granularsurface
horizon.

Pergelic-Ruptic- 6 The cold soil of frost scar Upland Tundra Brunisolic Turbic Cryosol Frost scar terrain
Aqueptic Cryaquoll areas in which a Cryaquoll and Meadow (aquic soil climate at family

soil (above) is intimately as- Tundra level).
sociated with and interrupted
by a cold, wet, gray-colored
and mottled mineral soil
lacking any significant or-
ganic surface horizon, i.e. a
Pergelic Cryaquept.

Inceptisols
Pergtisc Cryaquept A cold, wet, gray and mot- Meadow Tundra Gleysolic Static Cryosol Wet sites with little accumu-

tIed mineral soil with no or lation of organic materials;
only a shallow (< 25 cm wide variety of sites, includ-
thick) organic surface hori- ing frost scars, flood plains,
zon. drained lake basins.

Histic Pergelic 3(1) A cold, wet, gray mineral Wet Meadow Terric Organic Cryosols (in- Wet to very wet sites with
Cryaquept 4(l) soil, commonly mottled, Tundra or Half eludes Terric Humic Organic moderate accumulation of

having a surface horizon Bog Cryosol. and Terric Mesic organic materials; wide vari-
a 25 cm thick, composed Organic Cryosol). ety of wet microsites. Many
of predominantly organic otherwise organic soils that
(peaty) material, have been diluted with loess

materials are classified here.

Histosols
Pergelic Cryosaprist 3(3) A cold, wet, dark-colored Bog Humic Organic Cryosol Moist sites with deep organ-

soil composed of completely ic materials (e.g. polygon
decomposed organic material rims, some polygon centers.
to depths > 40 cm. strangmoor hummocks).

Pergelic Cryohemist 3(2) A cold, wet, dark-colored Bog Mesic Organic Cryosol Wet sites with deep organic
soil composed of moderately materials (e.g. wet low-
decomposed organic mate- centered polygon centersand
rial to depths > 40 cm. troughs). The most common

organic soil of the region.

Pergelic Cryofibrist 4(2) A cold, wet, reddish-yellow- Bog Fibric Organic Cryosol Very wet sites with deep
ish soil composed of little organic materials (e.g. wet
decomposed fibrous organic low-centered polygon cen-
material to depths > 40 cm. ters, partially drained lake

basins).

-. . Entlsols
Pergelic Cryorthent 5 A cold, somewhat freely Alluvial Regosolic Static Cryosol River alluvium.

2% drained, gravelly soil, lack- (fragmental particle size at
ing significant horizon de- family level)
velopment and generally free
of organic material.

Pergelic Cryopsamment A cold, dark grayish brown Regosol Regosolic Static Cryosol Sand dune,.
more or less freely drained, (sandy particle size at fami-
sandy soil, lacking signifi- ly level).
cant horizon development
and generally free of organic
material.

Everett (1980e) after Soil Survey Staff (1975).
+ Tedrow (1977).

- (anada Soil Survey Committee (1978).
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Cryoborolls occur only on the best-drained sites, problems are of particular importance at Prudhoe
such as pingos and some areas of old high-cen- Bay: 1) how to describe soils in patterned ground
tered polygons. Everett (1980e) considers the complexes where the sizes of' polygonal features
Cryoboroll to be the zonal soil for the region. It is exceed 10 m, which is the current maximum size
the base-rich analog of the Arctic Brown soil (Per- of a pedon according to the USDA methods; 2)
gelic Cryumbrepts/Pergelic Cryochrepts) de- how to deal with the permafrost table when taxo-
scribed by Drew and Tedrow (1957) in the Barrow nomic criteria often require the examination of
area. Pergelic Cryaquolls occur in somewhat less materials at depths of up to 80 cm (the depth of
well drained sites, such as interfluves with slightly the active layer at Prudhoe Bay rarely exceeds 45
convex polygons. In many instances Cryaquoll cm); and 3) how to deal with mineral dilution by
profiles are highly contorted due to frost stirring, loess materials in soils that are obviously organic
which may or may not be expressed at the surface in terms of the volume of organic materials but
in the form of frost scars. Such soils are termed fail to qualify as organic soils on the basis of
Pergelic Ruptic Aqueptic Cryaquolls (Everett and weight, the criterion currently used in the taxo-
Parkinson 1977). nomic system. While recognizing the difficulties

Inceptisols are mineral soils with altered hori- of the taxonomic system, Everett has classified
zons that have lost the bases, iron or aluminum and mapped the soils of Prudhoe Bay (Everett
but retain other weatherable minerals (Soil Survey 1980e), Barrow (Brown et al. 1980b) and Atka-
Staff 1975). At Prudhoe Bay these soils are corn- sook (Everett 1979) according to the USDA frame-

. mon in poorly drained sites. The main Inceptisols work.
are Pergelic Cryaquepts, which cover broad areas Another widely used approach to soil classifica-
of the region. They are characterized by a surface tion in the Alaskan Arctic is that of Tedrow (Ted-
peaty layer that may vary in its state of decompo- row et al. 1958, Tedrow and Cantlon 1958, Brown
sition. If the peaty layer exceeds 25 cm, the term 1966, Rickart and Tedrow 1967, Tedrow 1977). In
Histic, which implies a thick organic surface hori- Tedrow's Tundra Zone, which covers all the
zon, is added to the name. Histic Pergelic Crya- coastal plain of northern Alaska, he recognizes
quepts are probably the most common soil in the three major groups of soils: Arctic Brown, Tun-
region. dra, and Bog soils. The Arctic Brown soil is char-

Histosols are deep organic soils where more acteristic of well-drained sites. The Cryoboroll soil
than half of the upper 80 cm consists of organic occurring on dry sites at Prudhoe Bay corresponds

- - matter. At Prudhoe Bay these soils are difficult to to the Rendzina soil described from carbonate-rich
distinguish from Histic Pergelic Cryaquepts, since areas in the Brooks Range (Ugolini and Tedrow
they often require an examination of materials be- 1963). Tundra soils are mineral gley soils topped
low the permafrost table. Three Histosols are rec- by an organic mat. Two phases are recognized,
ognized in the Prudhoe Bay region. They are dis- Upland Tundra soil and Meadow Tundra soil. The
tinguished by the degree of decomposition of the Upland Tundra soil corresponds approximately to
organic materials. Pergelic Cryofibrists are the the Pergelic Cryaquoll soil at Prudhoe Bay. The
least decomposed, with coarse, fibrous peat that is Meadow Tundra soil is approximately equivalent
easily identified as to botanic origin. Pergelic Cry- to the Pergelic Cryaquepts and Histic Pergelic
ohemists are composed of coarse but mostly uni- Cryaquepts. Tedrow's Bog soil corresponds to the
dentifiable plant remains, and Pergelic Cryosap- Histosols (Pergelic Cryosaprists, Pergelic Cryo-
rists are almost completely decomposed, with bulk hemists and Pergelic Cryofibrists), and his Half
densities exceeding 0.2 g cm- (Soil Survey Staff Bog soil corresponds approximately to the Histic

" 1975). These three Histosols, in combination with Pergelic Cryaquept.
Histic Pergelic Cryaquepts, are the primary soils The problems inherent in arctic soil classifica-
occurring in most low-centered polygon complex- tion and nomenclature are difficult to resolve, es-
es and marshy areas. Parkinson (1978) discussed pecially in view of other national systems (e.g. the
the soils in relation to the major landforms, and Canadian [Canada Soil Survey Committee 1978]
Everett (1980e) discussed their relation to the thaw and Soviet [Ivanova 1956] systems). Tedrow (1977)
lake cycle and the evolution of the coastal plain discussed these problems, along with his own pro-
landscape. posal for a classification system applicable to all

Parkinson (1978) discussed some of the prob- polar regions. Table 2 presents the approximate
lems that the regional and coastal plain soils in equivalents of the Prudhoe Bay soils in the Cana-
general represent to the soil taxonomist. Three dian and Tedrow systems.

13

.. ..' :-." - .-. .. ..- .-. .. - ..- * - ,. - . . .-. . - .. " . .



WILDLIFE est percentages of sedges, grasses and willows. The
sand dunes and coastal areas are very important to

The fauna of the region reflects the coastal loca- the caribou because the lower temperatures and
tion in that there are large numbers of shorebirds, onshore breezes dampen mosquito activity. Cari-
waterfowl and caribou. These animals are concen- bou often seek higher, relatively windy points such
trated near the coast partly because many species as pingos and roadways to escape the insects. Very
find their food in the nearby marine environment wet sites, although high in potential nutrient avail-
and partly because the lower summer tempera- ability, are not favored by caribou, possibly be-
tures near the coast offer relief from the madden- cause of high insect levels in these areas. The fa-
ing swarms of mosquitoes found inland. The mam- vorite grazing areas are upland sites with gram-
malian fauna of the Prudhoe Bay region is consid- inoid tundra; riparian sites, particularly those with
erably different from that of the other well-known dwarf willows; and sand dune areas with prostrate
Alaskan arctic coastal site at Barrow. Caribou willows (White et al. 1975).
(Rangifer tarandus granti) and arctic ground Oil-field operations and construction activities
squirrels (Spermophilus parryi) are common at have had an influence on caribou distribution and
Prudhoe Bay, and brown lemmings (Lemmus si- group composition. Studies by Cameron et al.
bericus) are apparently rare. At Barrow the situa- (1979) show that caribou, particularly cows and
tion is reversed; caribou and ground squirrels are calves, avoid the Prudhoe Bay oil field and the
infrequent due to hunting pressure from the Bar- corridor of the trans-Alaska pipeline. In an earlier
row village, and the brown lemming is the only study, Child (1973, 1975) demonstrated that cari-

... common grazer. Bee and Hall (1956) listed 29 spe- bou avoid crossing a simulated pipeline barrier.
cies of terrestrial mammals occurring on the Arc- The proliferation of roads, gathering lines and
tic Slope. Fourteen of these have been recorded major pipelines on the Arctic Coastal Plain pose
within the Prudhoe Bay region and another five serious barriers to the continued heavy use of the
could occur. region by caribou.

Caribou Foxes, lemmings and ground squirrels
Prudhoe Bay lies on the boundary between the Underwood (1975) and Hanson and Eberhardt

summer ranges of the Porcupine caribou herd to (1978, 1979) studied the arctic fox (Alopex lago-
the east and the Arctic herd to the west (Skoog pus) in the region. The foxes range freely over the
1968). Both of these herds are now smaller than entire area, feeding on lemmings, birds and eggs.
normal due to a major population decline in the The dens are restricted to well-drained sites such
mid-1970s (Gavin 1980). Most of the animals cur- as pingos, ridges and dry riverbanks. Hanson and
rently visiting the Prudhoe Bay area are thought to Eberhardt (1979) suggested that the presence of
be part of a subpopulation that Cameron and man may dampen the cyclic population densities
Whitten (1979) have designated the Central Arctic of foxes in the Prudhoe Bay region. Normally fox
herd. This herd is estimated to include about 5000 populations follow the cyclic patterns of the lem-
animals, and it is confined to the area between the ming. At Barrow the brown lemming population
Canning and Colville rivers. In years when the usually peaks every four to five years (Pitelka
Arctic herd is large (for example, over 240,000 1957, 1973), but similar cycles have not been de-
animals were reported in the late 1960s), many of tected at Prudhoe Bay. Gavin (1974) reported a
these animals have apparently passed through the lemming population high at Prudhoe Bay in 1969.
Prudhoe Bay region (Gavin 1980). There is also a Small fluctuations in the collared lemming (Di-
small herd of about 300 caribou that are year- crostonyx groenlandicus) population have been
round residents on the northern coastal plain be- noted (Hanson and Eberhardt 1979), but these
tween the Sagavanirktok and Kuparuk rivers have little effect on fox densities. Garbage from
(Child 1973, 1974). the oil-field camps is thought to have a major ef-

Insect harassment is responsible for much of the fect on the fox, since the animals can rely on this
caribou movement during the summer. White et food source in times of scarce prey (Hanson and
al. (1975) mapped the main routes of movement Eberhardt 1979).
due to this response. They also studied the food Arctic ground squirrels and collared lemmings,
preferences of the Prudhoe Bay caribou in relation like the foxes, favor dry sites for their dens. Squir-
to the early Prudhoe Bay vegetation map units of rel dens are common in sand dunes, river bluffs
Webber and Walker (1975). The most commonly and pingos. The diet of the squirrels consists most-
used vegetation types were those that had the high- ly of the shoots, rhizomes and bulbs of numerous
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plants found in stabilized dune areas, riverbanks communities and habitat diversity increase inland,
and pingos. Collared lemming burrows occur in and ptarmigan and other birds associated with
drier tundra areas, such as on ridges, uplands and shrubs are more common (Kessel and Cade 1958).

. high-centered polygon complexes. Sedge nests of Shorebirds (plovers, sandpipers and phalaropes)
these animals are frequent in snowbank areas. are the most common nesters in the region. Of
Feist (1975) studied the Prudhoe Bay lemmings these the semipalmated sandpiper (Calidris pusil-
and found that the collared lemming is much more ia) is by far the most common (Norton et al. 1975,
common than the brown lemming. Brown lem- Hanson and Eberhardt 1979). Other common
,nings occur mainly in wet sites along the coast nesting taxa include the red phalarope (Phalarop-
and along some streams. It appears that the ani- us fulicarius), dunlin (Calidris alpina), pectoral
mals are commonly associated with vegetation that sandpiper (Calidris melanotos), northern phala-
has a large component of Dupontia fisheri. rope (Phalaropus lobatus), buff-breasted sand-

piper (Tyngites subruficollis) and Lapland long-
Other mammals spur (Calcarius lapponicus). The Lapland long-

There have been sightings of grizzly bears (Ur- spur is one of only two passerines nesting in the re-
sus horribilis) and wolves (Canis lupus) within the gion, the other being the snow bunting (Plectro-
oilfield (Gavin 1974, 1980), although neither of phenax nivalis).
these animals is common. Polar bears (Thalarctus Hanson and Eberhardt (1979) reported nesting
inaritimus) have also been sighted (Gavin 1980). densities for semipalmated sandpipers and Lap-
One apparently denned in the area in 1978, b"t land longspurs of 113 and 24 nests km -2 , respec-
this is unusual. They mainly restrict their activities tively, with 146 nests km -2 for all species com-
to the ice pack and occasionally visit the offshore bined. Comparable data from the Colville River
islands. Gavin (1980) has also reported seeing delta show 74 nests km-2 for all species, and at
moose (Alces alces), red foxes (Vulpesfulva) and Franklin Bluffs there were only 25 nests km -'
least weasels (Mustela rixosa). Bee and Hall (1956) (Hanson and Eberhardt 1979). J.P. Myers* stud-
also reported the tundra hare (Lepus othus) from ied densities of nesting shorebirds in relation to
the delta of the Kuparuk River. They also found the vegetation map units in the Prudhoe Bay atlas
tracks of mink (Mustela vison) and river otters (Walker et al. 1980). His study indicates that the
(Lutra canadensis) in the Kuparuk delta. Other lowest shorebird densities are associated with frost
taxa that may occur include the coyote (Canis ia- scar tundra (90 birds km-), and the highest densi-
trans), two species of shrew (Sorex cinereus and S. ties are found in areas with mixed ponds and poly-
arcticus), two voles (Clethrionomys rutilus and gons, that is, areas with combinations of emergepn

.- ,. Microtus oeconomus) and possibly the lynx (Lynx vegetation, scattered polygon rims, islands .ad
canadensis). Recent research conducted under the strangmoor features. These areas have up to 570
IBP Tundra Biome Program and the RATE pro- birds km-2 . The very high nesting densities ob-
gram (Research in Arctic Tundra Environments) served at Prudhoe Bay should be considered in
has added much information regarding Arctic any early summer, off-road activities. Norton
Slope caribou (White and Trudell 1980), micro- (1972) showed that even air-cushioned vehicles
tines (Batzli et al. 1980, Batzli and Jung 1980) and could have severe effects on nesting birds.
arctic ground squirrels (Batzli and Sobaski 1980). The waterfowl and loons in the region include

the white-fronted goose (Anser albifrons), pintail
Birds (Anas acuta), oldsquaw (Clangula hyemalis), king

The birds of the region have been more inten- eider (Somateria spectabilis), arctic loon (Gavia
sively studied than the mammals. The most note- arctica), red-throated loon (G. stellata), Canada
worthy reports are by Gavin (1974, 1980), Norton goose (Branta canadensis), black brant (B. nigri-
et al. (1975), Bergman et al. (1977), Bergman and cans) and whistling swan (Olor columbianus).
Derksen (1977) and Hanson and Eberhardt (1977, Predator species include jaegers (Stercorarius po-
1979). Bergman et al. (1977) recorded 72 taxa dur- marimus, S. parasiticus, and S. iongicaudus),
ing five summers at Storkersen Point. Twenty-five glaucous gulls (Larus hyperboreus barrovianus)
of these were breeding. A few kilometers inland, and snowy owls (Nyctea scandiaca). Willow and
Norton et al. (1975) found 34 taxa nesting or sus- rock ptarmigan (Lagopus lagopus alascensis and
pected of nesting. Of these, 30 were water-related
birds, that is, loons, waterfowl, shorebirds or
gulls. The absence of shrub habitats at the coast * Personal communication, Academy of Natural Science and
restricts the number of terrestrial species. Shrub Vertebrate Biology, Philadelphia, Pennsylvania. 1977.
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% L. nurus nelsoni) are conspicuous in the region appear from the air to be roads are collections of
during the spring breeding season and in the fall, pipelines that connect the drill sites to processing
but like many of the regional birds they remain plants and ultimately to Pump Station No. I at the
hidden in the tundra through most of the summer. northern end of the trans-Alaska pipeline. The
The densities of the larger waterfowl and preda- metropolis is thus totally organized around oil
tor-, -e much lower than for the shorebirds, about production, and there are virtually no community
one nest km-' for all species (Gavin 1973). service facilities as in most municipalities, al-

Bergman et al. (1977) developed a wetlands clas- though some are being constructed.
sification scheme for the coastal tundra near Stor- Transportation to the region is provided via
kersen Point and reported waterbird use in their road, air and sea. The 650-km pipeline haul road
various classification units. They also recom- connects the region with Fairbanks. Two airports
mended several methods for protecting the arctic capable of handling jet airliners are located at the
coastal wetlands in areas of oil-field development, state-operated airfield at Deadhorse and the Arco-
Disturbances due to oil-field activities, such as owned Prudhoe Bay Airstrip. There are also two
noise, dust, blocked drainages during snowmelt, dock areas for offloading the barge convoys that
and oil spills, can cause major problems for water- converge there in late summer.
fowl. The proliferation of powerlines poses an- The oil field has grown rapidly. Twelve years
other problem. The lines are the only obstacles on ago there were only a few isolated exploratory
the open tundra for flocks of low-flying migrating wells and a small landing strip next to the Saga-
birds. Bergman et al. (1977) emphasized that large vanirktok River. Now the gravel road network is
tracts of coastal tundra should be set aside and over 250 km long, and there are nearly as many
protected from all activities to maintain the in- kilometers of pipeline corridors within the region
tegrity of the unique breeding areas of the coastal (see Brown and Walker [1980] for a history of the
region. oil-field development). There are 33 drill sites, and

The recent interest in offshore drilling opera- each site has from 6 to 18 wells. The total area in-
tions has sparked several bird population studies fluenced by the oil field, not counting the Kuparuk
as part of the Outer Continental Shelf Environ- Field operations, is about 250 km2 . The total size
mental Assessment Program (e.g. Divoky 1978). of the main oil pool is estimated to extend over 75
Of particular relevance to Prudhoe Bay are the km along the coast and about 30 km inland, cover-
studies by Connors et al. (1979), which focused on ing an area of about 650 km2 . Tie total estimated
the seasonal changes in habitat utilization by reserves are 10 billion barrels of oil and 20 trillion
shorebirds and the relative susceptibility of the cubic feet of gas (Larminie 1976). The current an-
common species to oil spills and disturbances in nual production of about 1.5 million barrels is
the littoral zone. 17076 of the total United States production (U.S.

The birds of Alaska's North Slope have been Army Corps of Engineers 1980).
discussed in more general terms by Bailey (1948),
Kessel and Cade (1958), Kessel and Schaller (1960),
Pitelka (1974) and Sage (1974). ENVIRONMENTAL IMPACTS

The environmental impacts associated with the
OIL-FIELD FACILITIES Prudhoe Bay oil field are difficult to enumerate,

especially because of their magnitude and because
Prudhoe Bay is a unique frontier metropolis, the area was wilderness a few years ago. There

The two nearest native villages are Nuiqsut, 110 have been numerous large studies of the impacts
km west in the Colville River delta, and Kaktovik, of present a,.d future oil development in northern
130 km east on Barter Island (Fig. 1). The nearest Alaska (e.g. Canadian Department of Indian Af-
city is Fairbanks, about 600 km south. From the fairs and Northern Development 1973, Canadian
air the oil field appears as a sprawling array of Arctic Gas Study Ltd./Alaskan Arctic Gas Study
small communities interconnected by a network of Co. 1973, 1974, Canadian Environment Protec-
roads (Fig. 3). Most of the communities are, in tion Board 1974, U.S. National Oceanic and At-
fact, quarters and facilities for the various con- mospheric Administration 1979, U.S. Department
tractors and oil-field operators; others are part of of Interior 1979, U.S. Army Corps of Engineers

%, the field operation and include pumping stations, 1980). These studies touched on most aspects of
drill sites, power generation facilities, gas com- impact, including wildlife; air, water and noise
pressor plants, airfields and docks. Many of what pollution; effects of off-road vehicles, sanitation
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and waste disposal; erosion problems; conflicts tracks visible from the air in many places on the
with native land claims; degradation of fish habi- North Slope attest to this (Hok 1969). Also, the
tat; archeological site degradation; social impacts; distribution of water on the tundra can be easily
cumulative impacts; and aesthetics. changed by road and pad construction, which

The effects on vegetation alone are numerous. dams the natural runoff of water in some areas
Those that have been identified are caused by and creates excessive and erosive flows in other

I. Air pollution (Richardson 1974). areas. Ponded water, because it acts as a black
2. Roadside dust pollution (Webber et al. 1978, body for heat, causes the permafrost table to de-

Everett 1980b, Werbe 1980). grade, resulting in thermokarst and the gradual
. 3. Terrestrial oil spills (McCown et al. 1973, enlargement of the flooded area, similar to the

Hutchinson et al. 1974, Deneke et al. 1975, processes involved in thaw-lake formation.
Hutchinson and Freedman 1975, McFadden Second, Prudhoe Bay's harsh climate affects a
et al. 1977, Walker et al. 1978). number of limiting physiological factors for the

4. Off-road vehicles (Burt 1970a, b, Abele et al. plants. The short growing season and low
1972, 1978, Radforth 1972, 1973a, b, Adam amounts of total summer warmth limit plant pro-
1973, 1974, Barrett 1975, Adam and Hernan- duction. Many species found just a few kilometers
dez 1977, Walker et al. 1977). south of Prudhoe Bay cannot grow in the extreme

5. Saltwater spills associated with the Water- coastal environment. Very few woody plants are
fl od Project (U.S. Army Corps of Engi- present. This means that many pioneering species
neers 1980, Simmons et al. 1983). (e.g. willows) are not available for recolonizing or

6. Flooding associated with road construction are not particularly effective. Also, the amount of
(Walker and Webber 1980, U.S. Army Corps recovery that can occur in any single growing sea-

of Engineers 1980) and thermokarst (Lawson son is limited. This is evident along several aban-
and Brown 1978). doned peat roads in the region. These roads were

Andreev (1976) has reviewed the numerous an- abandoned in 1968 after the gravel road network
thropogenic effects on tundra vegetation. Impact was constructed. Near the coast the roads show
specifically related to oil development was dis- virtually no recovery, with only a few scattered
cussed by Klein (1969), Bliss and Wein (1972), plants on the barren peat surface. Farther south
Babb (1973), Bliss and Peterson (1973), Babb and the roads show much more recovery.
Bliss (1974), How and Hernandez (1975) and Law- Third, many of the areas that contain some of
son et al. (1978). Brown and Berg (1980) discussed the rarest and most beautiful plant communities
some of the problems related to gravel road con- are the same areas that attract activities associated
struction in permafrost terrain. Shafer (1979) with oil-field development. For example, pingos
discussed a method of using color IR photography and vegetated river bars are the most vegetational-
to monitor vegetation impact around drill pads. ly diverse areas within the region. Pingos, the only

The Prudhoe Bay vegetation is particularly sen- elevated spots in an otherwise flat landscape, are
sitive to impact for three principal reasons. First, used as survey points, as high points for antennas,
it is in an extremely wet environment. The wet and for other activities. The rivers are necessary
soils are easily compressed and displaced, result- sources of gravel for roads and pads. Thus, both
ing in ponding and the consequent major change pingos and streams are subject to extensive man-
in plant habitat. The extensive networks of vehicle caused degradation.
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CHAPTER 3. MICROSCALE GRADIENTS

From high altitudes the tundra of the Arctic Soil moisture gradient
Coastal Plain appears as a vast, brown, barren Most of the microscale patterns discussed here
land dissected by numerous meandering streams are associated with the mosaics of patterned
and braided rivers and covered with thousands of ground that dominate the tundra of the coastal
lakes and ponds. The narrow margins of the rivers plain. The soil moisture gradient plays a particu-
and lakes are faintly green in midsummer, and the larly important role in these patterns. With water
crests of the few hills appear slightly more barren at or near the surface all summer, the small differ-
than the surrounding terrain; other than that, it is ences in elevation associated with ice wedge poly-
difficult to see much evidence of changes in the gons profoundly affect the vegetation. The strong
vegetation along environmental gradients. Even interrelationships between vegetation, soils and
when driving along the road that parallels the landforms are well established in the Alaskan Arc-
trans-Alaska pipeline, one is struck by the conti- tic (Wiggins 1951, Koranda 1954, Tedrow et al.
nuity of this flat region, and the differences in veg- 1958, Cantlon 1961, Britton 1967, Peterson and
etation mostly go unnoticed. It is only when walk- Billings 1980). Cantlon emphasized that the degree
ing across the tundra that the different types of of wetness controls the character of arctic vegeta-
vegetation become apparent. Most of the changes tion to an even greater extent than in temperate re-
that are detectable during a brief walk are due to gions. Wet conditions are generally pervasive due
differences in the amount of water available to the to the presence of permafrost. Elevation differ-
plants. With more time on the tundra, one can de- ences of a few centimeters can produce relatively
tect predictable patterns in response to other envi- mesic microenvironments that contrast sharply
ronmental gradients, such as snow, wind, frost- with the wetter microsites. The elevation differ-
churning in the soil, and nitrification by animals. ences can be geomorphic in origin, resulting from
But still, many important gradients are undetecta- ice wedge polygon formation, or they may be due
ble by casual observation. A more detailed analy- purely to the vegetation itself, as in the growth of
sis becomes necessary to document the patterns moss polsters.
that should be present in the Arctic as they are in A generalized catena that shows the typical veg-
other regions of the Earth. etation stand types and soil types occurring from

the driest sites to the wettest sites will aid in under-
*l standing microrelief-vegetation relationships. Fig-

PLANT COMMUNITIES ALONG THE ure 7 depicts a moisture gradient in an alkaline
MAJOR MICROSCALE GRADIENTS tundra region from a small ridge about 2 m high to

a lake margin. Vegetation in acidic areas will be
The vegetation types in the region have been de- discussed more thoroughly in the next chapter.

scribed briefly in the geobotanical atlas (Walker
and Webber 1980). Table 3 is a list of the 42 types Dry tundra
that have been recognized. Tables with vegetation Dry sites normally have mineral soils. The best-
and environmental data summaries for all stand developed soils are Pergelic Cryoborolls. These
types are in Appendix C. The methods used to col- soils have thick, well-developed mollic epipedons
lect these data are described later in this chapter. with free carbonates in the A horizon (Everett
The nomenclature used for the vegetation units 1980e). Pergelic Cryopsamments may occur in dry

Shas been modified from that in the Geohotanical sandy sites along the major rivers and on stabilized
Atlas of the Prudhoe Bay Region, Alaska (Walker dunes.
et al. 1980) to conform with the system of hier- The vegetation is usually either Stand Type BI
archical tundra classification used for the Beechey or B2. Dry Drvas integrifolia, Carex rupestris,
Point Quadrangle (Walker 1983, Walker and Ace- Oxytropis nigrescens, Lecanora epibryon dwarf
vedo, in prep.). shrub, crustose lichen tundra (Stand Type BI, Fig.
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Table 3. Vegetation stand types in the Prudhoe Bay region.
The botanical nomenclature follows Murray and Murray (1978).

Stand Characteristic Sample
* type Community microsite plot no.

i* B-Dry sites
* Bit Dry Dryas integrifolia, Carex rupestris, Oxytropis Pingos, ridges, high polygon 0101. 1411, 1520, 1001

nigrescens, Lecanora epibryon dwarf shrub, crustose centers, often gravelly soils
lichen tundra

B2t Dry Dryas integrifolia, Saxifraga oppositifolia, Lecanora Similar to Stand Type BI, but OIOA, 1401. 1505, 1412,
epibryon dwarf shrub, crustose lichen tundra more organic soil with cryo- 1513

turbation

B3t Dry Saxifraga oppositifolia, Juncus biglumis forb barren Frost scars 0801. 1491, 1506

B4t Dry Epilobium latifolium, Artemisia arctica forb barren River gravel bars 1105, species list from
Little Putuligayuk
River

B5t Dry Dryas integrifolia, Salix ovalifolia, Artemisia Sandy river terraces, stabilized 1207
borealis dwarf shrub, forb barren

B6t Dry Dryas integrifolia, Astragalus alpinus dwarf Riverbanks 1507
shrub, forb tundra

B7t Dry Braya purpurascens, Anemone parviflora. Arcta- Slumping river bluffs 1104
grostis latifolia forb, grass tundra

B8 Dry Cochlearia officinalis, Puccinellia phryganodes forb, Coastal beaches 1312
grass barren

B9 Dry Elymus arenarius. Dupontiafisheri grass barren Active sand dunes, sandy 1201
creek banks

BIO Dry Braya purpurascens, Puccinellia andersonii forb, Coastal bluffs with salt-killed 1301
grass barren vegetation

Bi i Dry Dryas integrifolia, Sedum rosea prostrate shrub, Dry coastal bluffs and ridges Species list from vicin-
forb tundra ity of mouth of

Putuligayuk River

B12 Dry Salix rotundifolia, Salix planifolia ssp. pulchra, Coastal high polygon centers 1305
Ochrolechia frigida dwarf shrub, crustose lichen
tundra

B13 Dry Salix ovalifolia, Artemisia borealis dwarf shrub, Stabilized sand dunes 1208, 1202, 1106
forb tundra

BI4t Dry Dryas integrifolia, S&-lix reticulata, Cetraria richard- Dry, early-thawing snowbanks Species list from pingo
sonii dwarf shrub, fruticose lichen tundra with hummocky terrain near Pad F

B IS Moist Salix rotundifolia, Carex aquatilis, Dicranum Coastal polygon rims and high 1313
elongatum, Ochrolechia frigida dwarf shrub, crustose polygon centers
lichen tundra

U-Moist sites
UIt Moist Carex aquatilis, Dryas integrifolia, Ochrolechia Polygon rims and aligned 1405, 1406, 1410, 1415

frigida sedge, dwarf shrub, fruticose lichen tundra hummocks in acidic tundra
region

U2t Moist Eriophorum vaginatum, Dryas integrifolia, Well-drained upland sites 0203
Tomenthypnum nitens, Thamnolia subuliformis tussock
sedge, dwarf shrub tundra

U3t Moist Eriophorum angustifolium, Dryas integrifolia, Well-drained upland sites. 020B, 1403, 1406. 1409,
Tomenthypnum nitens, Thamnolia subuliformis sedge, polygon rims, aligned hum- 1504.1510,1515
dwarf shrub tundra mocks

U4t Moist Carex aquatilis, Dryas integrifolia, Salix arctica, Moister upland sites, centers 030B, 0303, 030A, 1512.
Tomenthypnum nitens sedge, dwarf shrub tundra of drier low polygon centers, 1514, 1519

polygon rims, aligned hum-
mocks

U6t Dry Drvas mtegrifolia Cassiope tetragona, Cetraria Well-drained snowbanks 0901. 1416, 1509
nivalis dwarf shrub, fruticose lichen tundra

U7t Moist Salix rotundifolia, Equisetum scirpoides dwarf Late-thawing snowbanks 0902, 1417
shrub tundra

Italicized plot numbers are 1- x 10i-m ordination plots; the remainder are I- x I-m plots.
t Occurs on at least one of the four master maps (Walker et al. 1980).
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Table 3 (cont'd). Vegetation stand types in the Prudhoe Bay region.

Stand Characteristic Sample
type Community microsite plot no..

U8t Moist Salix lanata, Carex aquailis dwarf shrub, sedge Streambanks, lake margins 1103
tundra

U9t Moist Dryas integrifolia, Eriophorum angustifolium, Upland streambanks that are 1102
Tomenthypnum nitens, Didymodon asperifolius dwarf swept by the spring flood
shrub, sedge, moss tundra

UlOt Moist Festuca baffinensis, Papaver macounii, Ranuncu- Pingo tops, bird mounds and 1002,1418,1502,1422
lus pedatifidus forb, grass tundra animal dens

U12 Moist Carex aquatilis, Salix planifolia ssp. pulchra. Mesic coastal meadows 1303, 1311
Campylium stellatum sedge, dwarf shrub tundra

U 13 Moist Dupontia fisheri, Cochlearia officinalis grass, forb Coastal meadows below high- 1309
tundra est strand line

U 14 Moist Carex aquatilis, Dryas integrifolia sedge, dwarf Polygon rims in sand dune 1210
shrub tundra region

M-Wet sites
MIt Wet Carex aquatilis, Carex rariflora, Saxifraga foliolosa Wet microsites in acidic 1420, 1414,1404, 1407

sedge, forb tundra tundra areas primarily associated
with aligned hummocks

M2t Wet Carex aquatilis, Drepanocladus brevifolius sedge Wet polygon centers and 040B, 1503, 1511,1516,
tundra troughs, lake margins 1501,040A, 1308,1304

M3t Wet Carex aquatilis, Dupontiafisheri, Calliergon Wet polygon centers and mea- 1203, 1205
richardsonii sedge tundra dows in sand dune region and

along Kuparuk River

M4t Wet Carex aquatilis, Scorpodium scorpioides sedge Low, wet sites, polygon cen- 050A, 050B, 1517
tundra ters, drained lakes, lake mar-

gins

M5t Wet Carex aquatilis, Salix rotundifolia sedge, dwarf Moist streambanks 1101, 1508
shrub tundra

M6 Wet Juncus arcticus, Salix ovalifolia rush, dwarf shrub Wet, sandy river bars Species list from Sag-
tundra avanirktok R. delta

M7 Wet Equisetum arvense. Alopecurus alpinus horsetail, Wet, sandy sites along rivers 1107
grass tundra

M8 Wet Dupontia fisheri, Carex aquatilis. Campytium Wet polygon troughs in 1306
stellatum graminoid, moss tundra coastal vicinity

M9 Wet Carex subspathacea, Puccinellia phryganodes Coastal estuaries and lagoons 1302, 1318
sedge tundra

M1 0 Wet Carex aquatilis, Dupontia fisheri Eriophorum Coastal wet polygon centers 1310
angustifolium graminoid tundra and meadows

MlI Wet Carex aquatiis, Dupontiafisheri, Salix ovalifolia Wet areas in sand dune region 1209
graminoid, dwarf shrub tundra

E-Emergent sites

El t Aquatic Carex aquatilis sedge tundra Water to about 30 cm 1402, 1408,1413, 1518

E2t Aquatic Arctophilafulva grass tundra Water to about 100 cm 0608, 060A. 1307

E3t Aquatic Scorpidium scorpioides moss tundra Water to about 100 cm in 1206
sand dunes region

E4t Aquatic Dupontia fisheri, Carex aquattis graminoid Shallow water in sand dunes Species list from dunes
tundra area

W-Open water

Wit None Lakes and ponds

W2t None Streams and rivers

W3t Varies Flooded areas caused by roads
or pads
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Table 3 (cont'd).

Stand Type of Chiaracteristic Samnple
type disturbance microsite plot no.'

D-Dsturbed sites
Dl t Bare earth with pioneering species, e.g. Braya pair-

purascens. Ceratodon purpureus, Bryumt spp., Marchan-
lia polymorpha

D2t Foreign gravel or construction debris
D3 f Dust-covered areas adjacent to roads

D4t Vehicle tracks, deeply rutted

D~t Vehicle tracks, not deeply rutted

136t Winter road

D7t Excavated areas, primarily in river gravels

W3t Flooded areas caused by roads or pads
* ' Italicized plot numbers are I- x 10-mn ordination plots; the remainder are I - x I -m plots.

t Occurs on at least one of the tour master maps (Walker et at. 1980).

Figure 8. St and Type BI. Dry Dryas integrifolia, Carex rupestris, Oxytropis
nigrescens, Lecanora epibryon dwarf shrub, crustose lichen tundra on a pingo near the
Kuparuk River.

8) consists of a discontinuous mat of Dryas ini'e- ing Lecanora epibrs'on, Ochrolechia frigida and
grifolia and a few cushion plants such as Oxytro- Peri'usaria spp. Often there is a fine pattern of
pis nigrescens and Saxtfraga oppositifolia. Sedges small nonsorted polygons about 20-50 cm in di-
are scattered and are mainly Carex rupesiris. Erect ameter. These are apparently caused by a corn-
dicotyledons include Draba alpina, Chrvsanthe- bination of frost activity and desiccation. The de-
mum integrifolia, Papaver lapponicumn, Les- pressions between these small polygons are gener-
querella arci ica, Pedicularis lanata and P. ally 5-15 cm deep and contain a much richer as-
capilala. A high percentage of the soil is unvege- sortment of mosses and lichens than the tops.
tated or is vegetated with crustose lichens, includ- Taxa in the depressions include Tltainolia subuli-
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Figure 9. Stand Type B2. Dry Dryas integrifolia, Saxifraga oppositifolia, Lecanora
epibryon dwarf shrub, crustose lichen tundra on the margin of a drained lake.

" formis, Cetraria cucullata, C. islandica, Peltigera owii, C. membranacea, C. misandra and C. atro-
canina, Bryum spp., Encalypta alpina, E. procera fusca) and Dryas integrifolia. Dwarf willows (Sa-

* and Drepanocladus uncinatus. lix arctica, S. reticulata, S. ianata) are also impor-
Dry Dryas integrifolia, Saxifraga oppositifolia, tant, particularly in Stand Type U4. The principal

Lecanora epibryon dwarf shrub, crustose lichen erect dicots are Chrysanthemum integrifolia, Sen-
tundra (Stand Type B2, Fig. 9) occurs on slightly ecio atropurpureus ssp. frigidus, Pedicularis Ian-
moister sites that often have more evidence of ata, P. capitata, Polygonum viviparum and Papa-
frost stirring. Typical sites for Type B2 include ver macounii. The moss carpet is dominated by
high-centered polygons and the margins of drained Tomenthypnum nitens, Ditrichumflexicaule, Dis-
lake basins and creek bluffs. Saxifraga oppositi- tichium capillaceum, Hypnum barnbergeri, Or-
folia, Salix reticulata and S. arctica are usually thothecium chryseum and Drepanocladus brevi-
more abundant than in Stand Type BI, and Carex folius. Some upland sites, particularly in the west-
rupestris and Oxytropis nigrescens are less likely ern part of the area, have large components of Eri-
to occur here than in Type B1. ophorum vaginatum but are otherwise similar to

Stand Type U3. This vegetation is designated
Moist tundra Stand Type U2.

Mesic upland sites generally have moist gramin- Moist tundra areas normally are drained of
oid tundra with either Stand Type U3 (moist Erio- standing water soon after spring breakup, and
phorum angustifolium, Dryas integrifolia, To- they offer firm footing throughout the summer.

nmenthypnum nitens, Thamnolia subuliformis Typical moist graminoid microsites include poly-
sedge, dwarf shrub tundra, Fig. 10 and 11) or U4 gon rims, the tops of poorly developed high-cen-
(moist Carex aquatiis, Dryas integrifolia, Salix tered polygons, strangs in areas of strangmoor,
arclica, Tomenthypnum nitens sedge, dwarf shrub and well-drained terrain along streams and the
tundra). The primary difference between these lower gentle slopes of pingos. Stand Type U4 of-
two types is the relative abundance of lichens, ten occurs in the better drained parts of recently
Type U4 is wetter and has few or no fruticose li- drained lake basins that have no patterned ground
chens (e.g. Thamnolia subuliformis. Dactylina fcatures. In these sites the sedge carpet is often
arctica, Cetraria cucullata. C. islandica). Both quite dense and there are few or no lichens.
types are dominated by sedges (e.g. Eriophorum Soils in the moist tundra areas are normally
angustifolium ssp. triste, Carex aquatilis, C. bigel- either Pergelic Cryaquolls in the better drained
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Figure 10. Stand Type U3. Moist Eriophorum angustifolium, Dryas integrifolia,
Tomenthypnum nitens, Thamnolia subuliformis sedge, dwarf shrub tundra.

Figure 1 1. Close-up of Stand Type U3, showing lichens.

. areas or Pergelic Cryosaprists in areas with thick horizon; these probably represent the mean level
organic layers. In moist tundra areas where the or- of seasonal oxidation (Everett 1980e).
ganic layer is shallow, such as recently drained Frost scars are common features on upland sur-
lake basins or streambanks, the soils are Pergelic faces. Vegetation on these features is often Stand

, Cryaquepts or Histic Pergelic Cryaquepts. Per- Type B3, which will be discussed in more detail
gelic Cryaquolls normally show distinct red mot- later. Soils in the frost scars are usually olive-grey
tles of iron oxide above a certain level in the A soils (Pergelic Cryaquepts) and the association
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Figure 12. Stand Type M2. Wet Carex aquatilis, Drepanocladus brevifolius sedge
tundra in the basin of low-centered polygon.

with the Pergelic Cryaquolls in the inter-frost-scar stellatum. The mosses are often covered by a layer
areas has been termed a Pergelic Ruptic Aqueptic of calcium carbonate precipitates. Lichens are
Cryaquoll (Everett 1980e). usually absent. Large thalli of the alga Nostoc

commune are common.
Wet tundra The most common soils are either Pergelic Cry-

Wet sedge tundra is associated with poorly ohemists or Histic Pergelic Cryaquepts. The or-
drained areas tha . usually have standing water ear- ganic matter of these soils is somewhat less decom-
ly in the summer but that drain later in the year ex- posed than the Cryosaprists or Histic Pergelic
cept during rainy periods. The soils are saturated Cryaquepts on more well-drained sites. There are
at all times. recognizable plant parts, such as roots and leaves,

The most common community is wet Carex in the peat (Everett 1980e). Areas with shallow or-
aquatilis, Drepanocladus brevifolius sedge tundra ganic layers have Pergelic Cryaquepts. Typical mi-
(Stand Type M2, Fig. 12). This vegetation is corn- crosites include the basins and troughs of low-cen-
posed mostly of sedges. Carex aquatilis is the most tered polygons, the margins of ponds, lakes and
common, but others, such as Eriophorum russe- streams, and the intermittently wet areas of
olum, Carex rolundala and especially Eriophorum drained lake basins.
angustifolium ssp. subarcticum, are also common.
Dwarf willows, such as Salix lanata and S. arctica, Aquatic tundra
are occasional. There are only a few erect dicotyle- Semi-emergent and emergent communities are
dons found in these areas. The most common ir found in areas that are normally continuously cov-
Pedicularis sudetica ssp. albolahiata, but others ered with water throughout the summer. Wet Car-
include Saxifraga hirculus, Silene wahlbergella ex aquatilis, Scorpidium scorpioides sedge tundra
and Cardamine pratensis. The moss carpet is (Stand Type M4, Fig. 13) occurs in areas that have
dominated by Drepanocladus lycopodioides var. shallow water (less than 10 cm deep). This is con-
brevifolius and other members of the Amblyste- sidered a transitional type between wet sedge tun-
giaceae, such as Scorpidium scorpioides, Drepan- dra and aquatic tundra vegetation. A thick carpet
ocladus spp. and Calliergon richardsonii. Other of the moss Scorpidium scorpioides distinguishes
common mosses include Cinclidium latifolium, C. this type. The primary sedge is Carex aquatilis,
arcticum, Meesia triquetra, Distichium capilla- but C. saxatilis, C. rotundata and Eriophorum an-
ceum, Catascopium nigritum and Campylium gustifolium are also common. The only common
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Figure 13. Stand Type M4. Wet Carex aquatilis, Scorpidium scorpioides sedge
tundra in a drained lake basin.

Figure 14. Stand Type El. Aquatic Carex aquatilis sedge tundra on the edge of u
sinai/ lake.
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dicotyledon is Pedicularis sudetica ssp. albola- ponds and intermittent polygon rims, islands, and
biata. Lichens are absent. The alga Nostoc is strangmoor features. The water is normally less
abundant, and in some areas it is the dominant than 30 cm deep. The soils in these very wet tundra
plant. Some Type M4 areas may be drained in sites show virtually no signs of decomposition. If
abnormally dry years. the undecomposed horizon is sufficient for the soil

Sites with deeper water or a denser sedge cover to be a Histosol (more than 500 organic matter
usually do not have any moss vegetation. These by weight in the top 80 cm), the soil is termed a
areas often have aquatic Carex aquatilis sedge tun- Cryofibrist. Soils with less organic matter are gen-
dra (Stand Type El, Fig. 14). Other taxa include erally Histic Pergelic Cryaquepts (Everett 1980e).
Eriophorum scheuchzeri, Caltha palustris and Many lakes and ponds have a distinctive band
Utricularia vulgaris. Type El areas normally oc- of vegetation composed almost exclusively of the
cur in the shallow margins of lakes, especially par- grass Arctophila fulva (Stand Type E2, Fig. 15).

-.T tially drained lake basins with complex terrains of This plant grows in up to one meter of water and is

Figure 15. Stand Type E2. Aquatic Arctophila fulva grass tundra in the center of
a small oriented thaw lake.

VEGETATION STAND TYPE: M5 U7 U6 B2 U3 B2 U3 J3

SOIL: 5 2 2 2 3(11 2 3(11 2I II '
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Figure 16. Idealized section of Prudhoe Bay tundra showing various types of polygons. Typical vegetation and microre-
lief are shown for each element of the polygons. Refer to Table 2 for an explanation of the soil codes.
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especially common in partially drained lake deepest living moss carpets are about 10 cm deep
basins. It is not so common in large oriented lakes and are normally about 3-7 cm deep. However,
that do not have protected embayments. It is also moss hummocks initiated by such taxa as mem-
not common in those ponds and lakes with a thick bers of the Splachnaceae, Bryum spp., Cato-
layer of marl on the bottom. In some areas, espe- scopium nigritum and Aulacomnium palustre can
cially in beaded streams, the emergent vegetation create relatively mesic sites. Sometimes these small
includes other taxa, such as Calthapalustris, Hip- hummocks, particularly those of the Splach-
purls vulgaris, Utricularia vulgaris, and occasion- naceae, form around caribou feces or dead lem-
ally Sparganium hyperboreum and Calliergon gi- mings. The slow accumulation of dead sedge
ganteum. leaves and roots, dead mosses and other organic

debris, in combination with the annual input of
Relationships between soil moisture gradient loess, gradually creates a somewhat elevated sur-
and patterned ground features. face suitable for more mesophytic taxa.

Patterned ground creates a mosaic of vegetation Figure 16 depicts an idealized section of Prud-
communities that can be extremely confusing until hoe Bay tundra, showing a variety of polygons
one recognizes that in most cases there is a repeti- that could occur next to a small stream. Ice wedges
tious pattern of only a few main stand types. This underlie the surface. Near the stream, thermal ero-
is not unlike the situation in temperate regions, ex- sion has caused deeper polygo- troughs and rela-
cept that the scale of variation is smaller. In net- tively well drained high-centered polygons. Soils
works of polygons there are relatively elevated on the tops of these polygons are Pergelic Crya-
sites associated with polygon rims, strangs and quolls. Vegetation on the high centers is Type B2
high polygon centers, and relatively low sites asso- (dry Dryas integrifolia, Saxifraga oppositifolia,
ciated with polygon basins, troughs and interhum- Lecanora epibryon dwarf shrub, crustose lichen
mock areas. tundra). The troughs of these polygons are moist-

The plant community is, to a large extent, con- er than the tops, with well-decomposed Histic Per-
trolled by the amount of soil moisture that the site gelic Cryaquepts and Stand Type U3 vegetation
can retain. Since most tundra plants have shallow (moist Eriophorum angustifolium, Dryas integri-

- root systems, the moisture in the surface layer is folia, Tomenthypnum nitens, Thamnolia subuli-
most important. In some cases a wet, anaerobic formis sedge, dwarf shrub tundra).
soil can underlie vegetation composed of taxa nor- Areas farther from the stream (Fig. 16, second
mally associated with drier microsites. This situa- and third polygons from the left) have somewhat

-. <. tion is more common with highly organic soils and less well deveioped high-centered polygons, with
is particularly common farther south, where the less than 0.5 m of relief contrast. These su-faces

"-" accumulation of mosses and lichens, especially are moderately well drained, with Pergelic Crya-
Sphagnum and Cladonia, is sufficient to create quoll soils and Type U3 vegetation.
drier habitats. In the Prudhoe Bay region, crypto- Still farther from the stream (Fig. 16, fourth
gam accumulations are generally not thick; the polygon from the left) lo% -centered polygons oc-

M2U3 U4 U3M2 U3 M2 U3 M4 U4 M4 U4 M4
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cur with only slightly depressed basins. These Snow depth gradient
basins have numerous small hummocks (less than Snowbanks are not particularly common in the
15 cm high) that give the basin a mesic character. region because of the flatness of the terrain, but
The soil in the polygon basin is a Pergelic Cryo- they do occur around the bases of pingos, along
saprist. The vegetation in the basin is Type U4 the coastal bluffs, and in all the drainage systems.
(moist Carex aquatilis, Dryas integrifolia, Salix Snowbanks on stable slopes often have three dis-

- . arctica, Tomenthypnum nitens sedge, dwarf shrub tinct bands of vegetation.
tundra). The rims of the polygon are somewhat The uppermost band of vegetation, dry Dryas
better drained, with Pergelic Cryaquolls and Type integrifolia, Salix reticulata, Cetraria richardsonii
U3 vegetation. The most noticeable difference be- dwarf shrub, fruticose lichen tundra (Stand Type
tween the vegetation on the rim and that in the B14, Fig. 17), is the least distinct and often grades
center of this polygon is the abundance of fruti- imperceptibly into Types Bl, B2 or U3 at the top
case lichens on the rim and their scarcity in the of the snow area. This could be considered the li-
basin. chen band, since there is usually an abundant cov-

The next polygon (Fig. 16, second from the right) er of such taxa as Cetraria nivalis, C. islandica, C.
is less well drained. The soil in the basin is a satu- cucullata, C. richardsonii, Alectoria nigricans, A.
rated Pergelic Cryohemist, and the vegetation is ochroleuca, Cornicularia divergens and Stereo-
Type M2 (wet Carex aquatilis, Drepanocladus bre- caulon spp. Vascular taxa include Dryas integri-
vifolius sedge tundra). The troughs have less or- folia, Salix reticulata, Pedicularis capitata, Pa-
ganic matter accumulation and are Histic Pergelic paver macounii and Astragalus umbellatus. The
Cryaquepts. The rims are relatively well drained, main mosses are Tomenthypnum nitens, Rhytidi-
with Pergelic Cryosaprist soils and Type U3 vege- um rugosum, Drepanocladus uncinatus, Ditri-
tation. chum flexicaule and Thuidium abietinum.

The last polygon is very poorly drained and is The central band, dry Dryas integrifolia, Cassi-
associated with a wet drained lake basin or a small ape tetragona, Cetraria nivalis dwarf shrub, fruti-

. lake. There is standing water in the polygon basin cose lichen tundra (Stand Type U6, Fig. 18), is the
r, and troughs. The soil in the basin is a Pergelic easiest to recognize because of the abundance of

Cryofibrist and the vegetation is Type M4 (wet Cassiope tetragona. The moss and lichen cover is
Carex aquatilis, Scorpidium scorpioides sedge similar to that in Stand Type B14. Other impor-
tundra). The rim is poorly developed, with Per- tant vascular taxa include Salix rotundifolia, S. re-

. gelic Cryofibrist soil and Type U4 vegetation. ticulata, Pedicularis capitata, Carex scirpoidea,

Figure 17. Snowbank site along a channel of the Kuparuk River. The vegetation

in the foreground is mainly Type B14, Dry Dryas integrifolia, Salix reticulata, Cetraria

richardsonii dwarf shrub, fruticose lichen tundra.
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Figure 18. Stand Type U6. Dry Dryas integrifolia, Cassi- Figure 19. Stand Type B3. Dry Saxifraga oppositifolia,
ope tetragona, Cetraria nivalis dwarf shrub, fruticose li- Juncus biglumis forb barren on afrost scar near the Putuli-
chen tundra in the snowbank on the west side of a pingo gayuk River.
near Frontier Camp.

Polygonum viviparum, Chrysanthemum integri- aquati/is-dominated wet streamside type (Table 3).
folium, Lloydia serotina, Silene acaulis and Papa- Communities in the lower parts of snowbanks are
ver macounii. This band usually occurs in portions complex; they are often indistinct, grading into
of the snowbank that are steep and very hum- the surrounding moist sedge tundra. Solifluction
mocky and have well-drained soils. Snow depths is often prevalent near the bases of slopes, and
were never measured in these areas, but it is likely pioneering taxa such as Equisetutn arvense and
that some of these sites have over 2 m of snow in Arctagrostis latifolia are common.
early spring.

The lowest band, moist Salix rotundifolia, Cryoturbafion gradient
Equisetum scirpoides dwarf shrub tundra (Stand Frost scars are common features on most up-
Type U7), occurs in the deepest portions of the land surfaces and in many wet areas. The vegeta-
snow patch, which melt out last. Often these are tion cover on these features varies from 0 to
gently sloping areas, but the community can also 100o. The most distinctive frost scar com-
occur on fairly steep portions of snowbanks. Salix munities occur where there is only a small amount
rotundifolia forms a tight carpet in these areas. of vegetation cover. Dry Saxifraga oppositifolia,
Other taxa include Carex aquatilis, Eriophorumn Juncus higlumis forb barren (Stand Type B3, Fig.
angustifolium ssp. triste, Salix reticulata, Senecio 19) occurs on these features and is very distinctive
atropurpureus, Equisetum variegatum, E. scir- in spring when the Saxifraga blooms. Usually
poides, Distichium capillaceum, Ditrichum flexi- frost scars are slightly higher than the general sur-
caule and Pohlia spp. In stream areas this com- face of the tundra, and the bare soils are subject to
munity grades into Type MS, which is the Carex desiccation and cracking in dry weather. Most
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Figure 20. Bird mound near Drill Site 2.

taxa are from the dry end of the moisture gra- Typical vascular plant species include Festuca baf-
dient, including Dryas integrifolia, Minuartia arc- finensis, F. rubra, Arctagrostis latifolia, Dryas in-
tica, M. rubella, Chrysanthemum integrifolia, Eri- tegrifolia, Alopecurus alpinus, Astragalus umbel-
ophorum angustifolium ssp. triste, Distichium latus, Senecio atropurpureus and Poa spp. The
capillaceum, Bryum wrightii, Encalypta spp., Le- principal mosses include Thuidium abietinum,
canora epibryon and Thamnolia spp. Drepanocladus uncinatus, Rhytidium rugosum,

Other types of frost features include turf hum- Hypnum procerrimum and Tortula ruralis. The li-
mocks and solifluction features. These are rela- chens are similar to those found in Type U3 areas.
tively minor in the Prudhoe Bay region and were Foxes and ground squirrels prefer mineral soils
not sampled. on pingos, river bluffs and dunes. The vegetation

surrounding their dens (Fig. 21) is among the rich-
Animal activity gradient est in the region and includes, in addition to the

Numerous vegetation features in the region are taxa mentioned above, Polemonium boreale, Ran-
due to the presence of animals. These include unculus pedatifidus, Poa alpigena, P. glauca, P.
small features, such as moss hummocks that form pratensis, Bromuspumpellianus, Draba spp., Sax-
around owl cough pellets, caribou feces, lemming ifraga caespitosa, S. tricuspidata, Androsace sep-
carcasses and other small pieces of animal litter, tentrionalis, Oxytropis maydelliana, Potentilla
and larger features, such as bird mounds and the uniflora, P. hookeriana, P. hyparctica, Taraxa-

. lush growth around ground squirrel and fox dens. cure ceratophorum and T. phymatocarpum. The
The luxuriant grasses and dicotyledons associated rich vegetation on bird mounds and animal dens
with animal dens and bird mounds are a response has been designated Stand Type UI0.
to more fertile mineral soils due to animal excreta
and debris from kills. Other microscale gradients

Bird mounds (Fig. 20) are a common feature in There are a variety of other gradients that are
the region. They reach heights of 30-100cm above included here. Sampling along these gradients was
the general level of the terrain. They are most not sufficient to treat them with the depth they de-
often formed at the intersections of low-centered serve, so the discussion is quite general.
polygon r;rns or other sites where there is a slightly
higher vantage point from which a bird can ob- Coastal areas
serve the surrounding terrain. Glaucous gulls, The coastal beaches at Prudhoe Bay are mostly
snowy owls and jaegers commonly use these sites. sandy and are often strewn with peat blocks erod-
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Figure 21. Stand Type UIO. Moist Festuca baffinensis, Papaver macounii, Ranun-
culus pedatifidus forb, grass tundra. This is an exceptionally rich site associated with
fox and ground squirrel dens on a pingo near Frontier Camp.

I-

Figure 22. Coastal bluffs. Sandy beaches and low coastal banks with slumping peat
mats are common in the vicinity of the West Dock.

ed from coastal bluffs (Fig. 22). The most exposed gravel where one can find communities composed
beaches are unvegetated. More stable sands con- almost exclusively of Mertensia maritima and
tain open communities of Puccinellia phrygan- Honckenya peploides.
odes, P. andersonii, Stellaria humifusa and Areas between the beaches and the upper strand
Cochlearia officinalis (Stand Type B8, Fig. 23). line are frequently inundated with saltwater. Quiet
Offshore islands and some beaches have fine lagoons and estuarine sites have a reddish-brown
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mat of vegetation composed mostly cf Carex sub-
spathacea. Other taxa include Puccinellia phry-
ganodes, Carex ramenskii and Cochlearia officin-
alis (Stand Type M9, Fig. 24). Areas less fre-
quently inundated include meadows with Dupon-
tia fisheri, Carex aquatilis, Eriophorum angusti-
folium and Cochlearia officinalis (Stand Type
U13). Strand line vegetation varies considerably
but often includes Poa arctica, Dupontia fisheri,
Carex aquatilis, Salix planifolia ssp. pulchra, Sax-
ifraga cernua, Petasites frigidus, Potentilla pul-
chella and Cerastium beeringianum.

The vegetation along many bluff tops has been% [r ~~by drn tr
killed saltwater inundation during storm
surges. Most of these areas formerly had dry
dwarf shrub tundra. Now there is virtually no live
vegetation. Dryas and Salix are easily killed by
saltwater (Simmons et al. 1983). Some dry salt-
killed areas near the East Dock had virtually no
vegetation in 1973. In 1980 these sites had an open
cover of vegetation dominated by Puccinellia an-
dersonii, with Braya purpurascens, Fulgensia
bracteata and Thamnolia subuliformis. Some
coastal dry bluffs, such as one near the mouth of

Figure 23. Stand Type B8. Dry Cochlearia officinalis, the Little Putuligayuk River and east of the Cen-
Puccinellia phryganodes forb, grass barren on a beach near tral Compressor Plant, are high enough not to be
West Dock. Note the peat blocks that have been washed affected by storm surges. These have distinctive
onto the beach in the background. communities of Primula borealis, Brayapurpuras-

"-..

Figure 24. Stand Type M9. Wet Carex subspathacea, Puccinellia phryganodes
sedge tundra in a saltwater lagoon near the West Dock.
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Figure 2S. Longitudinal sand dunes near the mouth of the Sagavanirkiok
- . River. This view is toward the east, with longitudinal dunes oriented in the direct ion
* of the prevailing winds (toward the cantera).

'.A

Figure 26. Stand Type B9. Dry- Elymnus arenarius, Dupontia fisheri grass barren in
the Sagavanirktok River dunes.

cens, Salix ovalifolia, Artemisia arctica, Andro- dune field (Fig. 25) is fairly extensive and offers a
sace chamaejasme, Oxytropis nigrescens, Poten- striking contrast to the surrounding wet tundra.
tilla puichella, Dryas integrifolia, Saxifraga oppo- Most of the active dunes are longitudinal and
sitifolia, Sedum rosea and Draba alpina (Stand strongly oriented in the direction of the prevailing

*Type BIll). winds, northeast to southwest. The most active
dunes are sparsely vegetated with El ' mus arenari-

Sand dunes its (Stand Type B9, Fig. 26). Slightly more stable
Dunes are common in the deltas of the Sagavan- dunes may include other taxa. such as Dupontia

irktok and Kuparuk rivers. The Sagavanirktok fisheri, Polenionium boreale, Androsace chan: e-

- 3
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Figure 27. Partially stabilized dune area dominated by Artemnisia borealis,
Deschampsia caespitosa, Trisetumn spicatumn and Salix ovalifolia.

Figure 28. Dunes encroaching on an area of lo w-centered polygons. Potygonal
patterns are visible in the foreground beneath recently deposited eolian sands.
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jasme, Draba lactea, D. cinerea, Artemisia glom- moss cover on the basins and the rims causes very
erata, A. borealis and Festuca rubra. Sandy inter- different thaw depths within the confines of single
dune areas often lack vegetation or contain scat- polygons. Thaw on the rims often exceeds 80 cm,
tered individuals of Salix ovalifolia. Some partial- while the thaw depth in the basins is usually less
ly active dune areas contain extensive stands of than 45 cm. Some areas of well-developed low-
Artemisia borealis mixed with grasses (Fig. 27). centered polygons have standing water all sum-
Dunes on the Kuparuk River sometimes also have mer, and the ponds in the polygon basins are often
the uncommon plant Thlaspiarcticum. Semistable over I m deep, with a thick carpet of the moss
areas are likely to have all the above plants plus Scorpidium scorpioides (Stand Type E3).
others, such as Salix ovalifolia, Dryas integrifolia,
Parrya nudicaulis, Armeria maritima, Kobresia Alluvial deposits
myosuroides, Oxytropis nigrescens, Distichium Vegetation associated with river systems is sub-
capillaceum and Ditrichum flexicaule. Several ject to intense disturbance during spring breakup.
areas, particularly in the delta of the Sagavanirk- In addition the meandering streams and braided
tok River, have older dunes that are completely rivers are constantly changing their channels. The
vegetated with Stand Type BI. successive stages of vegetation associated with

Polygonal areas west of the Sagavanirktok river systems range from barren river gravels to
dunes receive abundant eolian material from the tundra that is indistinguishable from that in non-
dunes (Fig. 28). There are fewer mosses on these alluvial areas. The fact that all of the regior, is
polygon rims than on polygon rims elsewhere in closely underlain by alluvial material that Aas
the region. Important vascular taxa on these rims once part of the ancient delta of the Sagavanirk-
include Carex aquatilis, Dryas integrifolia, Salix tok indicates that the present tundra surface is a
ovalifolia and Polygonum viviparum (Stand Type stage in the successional history of riparian areas.
U14). The basins of the polygons, in contrast, The first plants to colonize river gravels include
have thick moss carpets composed of Drepano- Epilobium latifolium and Artemisiaarctica. Slight-
cladus brevifolius, Calliergon richardsonii, Cin- ly more stable areas are often only partially vege-
clidium latifolium and Meesia triquetra. The main tated (Fig. 29) but may contain a wide variety of
vascular plants in these basins are Carex aquatilis, taxa, including Artemisia glomnerata, A. borealis,
Dupontia fisheri and Pedicularis sudetica ssp. al- Papaver lapponicum, Anemone parviflora, Trise-
bolabiata (Stand Type M3). The difference in the tum spicatum, Elvmus arenarius. Wilhelmsia phv-

.4

Figure 29. Gravel river bars along the Little Putuligayuk River. Some of the
more sparsely vegetated areas su,,,port Stand Type B4, Dry Epilobium latifolium, Ar-
temisia arctica .forb barren.
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sodes, Astragalus a/pin us, Brayva purpurascens, Many taxa have been found locally only on these
Equisetum arvense, Parnassia kotzebuei, Saxi- river bars, including Lupinus arcticus, Thiaspi
fraga oppositifolia, Polernoniurn boreale, Salix arc ticumn, Pedicularis verticillata, Senecio hyper-
ovalifolia, Festuca rubra, F. baffinensis, Cerasti- borealis, Arnicafrigida, Castilleja caudata, Astra-
umn beeringianum, Minuartia rubella, M. aretica, galus aboriginorum, Phlox sibirica, Paten ti/la bi-
Erigeron eriocepha/us, Aster sibiricus, Arabis lyr- flora, Achil/ea borealis, Hedysarumn alpinum ssp.
ata ssp. kamchatica and Antennaria firiesiana arnericanum, Oxytropis camnpestris ssp. graci/is
(Stand Type B34). and Artemnisia tilesii. Somewhat more stable areas

The richest sites in the Prudhoe Bay region are contain willows. The dominant willow is Sa/ix Ian-
the partially vegetated river bars along the Kupa- at'a ssp. richardsonii. Sa/ix alaxensis, S. glauca

'.3ruk River. One small river bar near Service City and S. brachycarpa ssp. niphoc/ada also occur,
(Fig. 3) contained 66 species of vascular plants, particularly somewhat inland south of Deadhorse
nearly a third of the flora for the entire region. and Service City. Information regarding the com-

mon plants on gravel bars could be very useful for
predicting natural revegetation of gravel roads
and pads. Some of the older abandoned pads in

Table 4. List of taxa naturally colonizing an the region are naturally revegetating with many of
abandoned well site, BP Put. R. Well. This is the same taxa that grow in the river channels.
one of the older wells in the region, probably drilled in Table 4 is a list of taxa occurring on one of the
t968 or 19.9 and has been one of the least disturbed older pads in the region, BP Put. R. Well near pad
since drilling. Y (Fig. 3).

Smaller streams and quieter interchannel areas
Arctagrosts laiijolia Eptlobtuirt larifoliumfl of the larger rivers have banks with lush ('arex
Arienjsia borealis Eutrema edwardst aquati/is stands (Stand Type M5, Fig. 30). Other
A rt emisia glomerata Fesiuca baffinensts taxa include Eriophorum angustifolium, Salix arc-
Asi ragalus ahoriginoruin Liordta serofina
Astragalus alpinus Oxrlropi% nigrescens tica, S. rotundifolia, Saxifraga hirculus, Va/eriana
Brats, purpurascens * Papaver lapponicum capitata, C'ardamime pratensis, Dupontia fisheri,
Bryumn spp. Parr 'va nudicaulis

Ceraiiu~ beringanun Poe~noiur boraeC'atoscopiurn nigritumn, Pohlia spp., Gampylium
Draba alpina Saxifraga opposilifnia* ste//at ur, Cinc/idiumn areticurn and Drepano-
Draba laclea Trisefumn spicatum cladus brevifolius. Streambank areas farther in-

Particutarly abundant taxa. land (about 10 km from the coast) have well-devel-

Figure 30. Stand Type MS. Wet Carex aquatilis, Salix rotundifolia seedge, dwarf
shrub tundra along the baniks of a siall beaded vide channel of the Auparuk River.
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Figure 31. Stand Type U8. Moist Salix lanata, Carex aquatilis dwarf shrub, sedge
tundra along the Putuligayuk River near Pad B.

Figure 32. Tundra streamt near Prudhoe Bai'. The margins paralleling tile streatm
reflect the( level qf stlringL'flooding.

oped stands of Salixv lanata ssp. richardsonii inter- have dry, sandy, well-vegetated streambanks.
mixed with the plants of Type M15. These willow These have prostrate shrub communities (Stand
communities are designated Stand Type U8 (Fig. Type 136) dominated by Drvas integtifolia, Astra-
3 1). The willows, however, rarely exceed 15-20 cm ga/us alpinus, Distic/tin capil/aceutn and Dunr-
in height in streamside sites within the region. chum fiexicaule, with numerous other taxa such as

Several streams, such as the Little Putuligavuk Gentianella propinqua, Astragalus umnbellatus,
River and some tributaries of the Kuparuk River, Parrva nudicaulis, Silene acaulis, Kobresia my-
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osuroides, Oxytropis borealis, Carex scirpoidea, chium capillaceum, Pohlia spp. and Drepanocla-
Salix rotundifolia and S. reticulata. These areas dus uncinatus. Figure 32 shows a typical tundra
contain very few lichens because they are removed stream, with bands of vegetation associated with
by the spring floods. spring flooding.

Upland streambanks with dense, moist sedge
vegetation resemble Type U3 except that, like
Type B6, nearly all the fruticose lichens and pros- AREAL ANALYSIS OF VEGETATION
trate dead vegetation are removed by the spring AND OTHER GEOBOTANICAL UNITS
floods. These areas are designated Type U9. Usu-
ally they have a distinct moss component consist- The geobotanical maps of the region (Walker et
ing of Tomenthypnum nitens, Didymodon asperi- al. 1980) are probably the most detailed maps for
folius, Tortula ruralis, Ditrichum flexicaule, Disti- any large area in the Arctic (Fig. 33). Area analysis
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of the maps (Table 5) provides much useful infor- B6). Moist tundra (Stand Types Ul, U2, U3 and
mation that aids in characterizing the microrelief U4) covers about 1907o of the region, and wet tun-

of the region. The maps cover a 140-km 2 swath dra (Stand Types M l, M2, M3, M4 and M5) coy-
through the principal area of development in a di- ers about 43%. (Note that M4 was also counted
rection from southeast to northwest. There are with the water-covered surfaces since this type
four master maps, each covering an area of about usually has standing water throughout the sum-
35 km2 . A ,eparate analysis for each map gives a mer.) Units dominated by all other stand types, in-
better idea of the differences between the eastern cluding frost scars, snow beds and streamside veg-
and western portions of the field (Fig. 34). etation, account for less than 2076 of the mapped

The maps do not cover any of the coastal or area.
sand dune areas or the recently developed areas The soils also reflect the wetness of the land-
east of the Sagavanirktok River or west of the Ku- scape. Nearly 31076 of the region is covered by a

paruk River. They are concentrated in the alkaline complex of wet Histic Pergelic Cryaquepts and
tundra area; only Map 4 has much acidic tundra Pergelic Cryofibrists (Soil Type 4). About 2206 of
on it. The maps do, however, cover most of the the region has only somewhat better drained soils
main area of development as of 1973, and they are consisting of a complex of Histic Pergelic Crya-
representative of the terrain within the main quepts, Pergelic Cryohemists and Pergelic Cryo-
oilfield. saprists (Soil Type 3). Mollisols (Soil Types 1, 2

The methods for making the maps are discussed and 6) cover about 1206 of the region, and the
in Everett et al. (1978) and Walker et al. (1980). best-drained zonal soils, Cryoborolls (Soil Type

" The area measurements were done in the manner 1), occupy less than 0.5%. Pergelic Cryorthents

described by Komlrkovd and Webber (1980) for (Soil Type 5), associated with alluvial areas, cover
the vegetation maps of Atkasook, Alaska. Each about 30.
map unit was cut out with scissors. All map poly- The landform data show a predominance of wet

- gons with the same geobotanical code were terrain types. Low-centered polygons (Landform
weighed together on an analytical balance. The Types 3 and 4) cover about 210 of the region, and
percentage area of a given code was calculated by strangmoor or disjunct polygon rims (Type 7)
dividing the weight of the total units for that code cover about 2207. Featureless terrain (Type 0),
by the weight of the entire map. commonly associated with drained lake basins,

The data in Table 5 refer to the dominant vege- covers about 907 of the region. Well-drained land-
tation types. For example, the data for Type U3 forms, including high-centered polygons, reticu-
include all the units where U3 is dominant, even late patterned ground and pingos, cover only
though other vegetation types may occur within about 80 of the region.
the same map unit. Disturbed sites cover a surprisingly large area:

over 21 km, or 15% of the mapped area. This fig-
Summary of the total mapped area ure has probably increased substantially since

The most obvious conclusion to be drawn from 1973 due to numerous new roads and pads, pad
the data is that the Prudhoe Bay region is indeed a expansions, increased gravel mining, and larger
wet environment. Lakes, streams, areas with flooded areas.

emergent vegetation and areas flooded due to de-
velopment (i.e. the sum of lakes, streams and map Comparison of the eastern and
codes El, E2, E3, E4, M4 and W3) covered 45% western portions of the mapped area
of the region in 1973. Flooded areas (Type W3) The data from the individual maps reflect some
covered about 2.5% of the area at that time. The noticeable differences between the eastern and
area covered by water has increased in the past western parts of the field. Maps 1 and 2 (Fig. 34)
several years because of additional roads and pads cover the eastern portion of the field adjacent to
and the consequent flooding. No data are availa- the Sagavanirktok River. Map 3 straddles the Put-
ble to compare present flooding with that in 1973, uligayuk River in the central part of the region,
but aerial photographs taken in 1973 and 1979 and Map 4 is on the western side of the field.
show an obvious increase in flooding. Lakes and One of the most noticeable differences is the
rivers cover 2576 of the region, and the remainder amount of water. Maps I and 2 have about 20%
of the water-covered surfaces (about 17%) is cov- of their areas covered by lakes, whereas Map 4 has

ered by marsh .ind emergent vegetation (Stand about 28% water. Another difference is in the
Types M4, El, E2, E3 and E4). Less than 1% of dominance of low-centered polygons. In the east-
the region has dry tundra (Stand Types BI, B2 and ern portion of the field, low-centered polygons
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Table 5. Summary of area measurement data for the master maps of the Prudhoe Bay region (Walker et al.

-": 1980).

Map I area Map 2 area M, 3 ureu Alup 4 area Ito,l area 140.9 A tit

(kp:) 10) (kin:) 1%) (kn:) (t',) (A,,m / (%j 0) o

Primary vegetation types

RI 0.14 0.41 0.07 0.20 0.12 0.33 0.07 0.20 0.40 0.28

B2 0.07 0.20 0.04 O,10 0.15 0.42 0.18 0.50 0.44 0.31

B3 0 0 0.02 0.06 1.23 3.54 0.03 0.08 1.2$ 0.91

B4 0.04 0.11 0 0 0 0 0.04 0.10 0.08 0.05

B5 0.10 0.27 0.01 0.01 0 0 0.06 0.1$ 0.46 0.12

B6 0.06 0.18 0 0 0 0 0 0 0.06 0.04

U I 0 0 0 0 0 0 0.03 0.08 0.03 0.02

U2 0.50 1.41 0 0 0.24 0.68 1.22 3.42 1.96 1.39

U3 4.55 12.92 3.10 8.76 4.09 1I.81 3.61 (0.07 15.35 10.89

U4 1.15 3.28 2.58 7.31 3.06 $.3 2.12 5.92 8.91 6.32

U5 0 0 0.02 0.06 0 0 0 1) 0.02 0.011

U6 0.01 0.01 0 0 0.1 0.02 0.11 0.07 0.05 0.04

U7 0 0 0 0 0 0 01 M02 0.01 0.01

U8 0 0 0.02 1.07 0 0 0. 01 (. 011 (1)I 0.02

U9 0.01 0.02 0 0) 0 0 0 0 0.1 11.o1

MI 0 0 0 0 0 0 6.54 1M24 654 4.64

M2 10.19 28.93 11.39 32.30 8.69 25.12 4.30 II 99 34.57 24.54

M3 0.81 2.29 0 0 0 0 0.0i 0.04 0.82 0.5$

M4 5.11 14.51 4.64 13.16 5.49 15.86 2.95 8.23 18.20 12.92

M5 0.06 0.1$ 0.15 0.43 0.08 0.22 0.19 0.52 0.48 0.34

El 0.34 0.97 1.19 0.53 0.17 0.49 0.35 (19' 1.05 0.75

E2 1.01 2.89 1.12 3.18 0.47 1.37 09 2.71 3.57 2.53

E 3 1.02 2.90 0 0 fI 0 0 1.02 0.72

E4 0 0 0.01 0.0 1 ( I 0 0 (.01 0.01

Lakes 6.23 17.70 7.54 21.3$ 6.92 25.78 10(07 28.10 32,76 23.25

Streams 1.23 3.50 1. 36 3.84 0.19 (1. 0. " 0,49 2.95 2.09

Barren areas 7.21

Total waler-covered area (lakes + streams 1 El -2 E3 + L.4 N14 3 1 62.89 ki 44.63',

Soil types

- . I 0.04 (.1 1 0,06 0.17 (. 22 0.62 (.1.3 0.92 0.65 0.46

2 321 9.11 2.41 6.83 2 44 7(4 305 8.52 11.11 '.89

* .. "3 8.36 23.74 9(06 25.70 X. I 1 23.51 5.46 15.23 31.01 22.01

* 4 11.82 33.56 10.58 30.01 9.36 27(f6 11.56 1226 111s

s 0.77 2.18 1.79 5.07 1.93 2.68 0.60 1.68 4119 2 90

6 0.79 2.23 0.37 1.05 1.02 8.74 1.94 5,40 6.12 4 14

32 0.08 0.22 1.19 0.54 0.2$ 0.81 0.21 (0.58 0 6 (53

L.andform types

I 0.03 0.08 0.04 (. 13 0.08 ((.23 O. I9 O.54 0 34 (f 24

2 0.21 0.60 0.24 0.69 0.21 0.61 0.48 1.33 1 14 (1.81

3 0.11 0.3I.1 O.1w 10 (O.O1 0.013 00)6 (1. 0.22 ( 116

4 11.10 31.51 10.20 28.91 6.59 19.04 2.02 5.63 29.91 21.21

5 0.08 0.22 0.19 0.54 0.28 0.81 0.21 ( 58 7 '6 (.54

6 0.77 2.20 0.36 1.04 1)2 871 1.98 5.52 6.13 4. Is

7 6.12 17.39 6.22 17.66 7.95 22.99 11.38 1 76 11 67 22.48

8 0.01 (1.3 (1.02 006 0. 11 (1.33 0.01 0 12 0(15 0 Il

9 2.9 .47 2.10 5.95 2.14 6.1$ 2.41 6.74 9.63 683

() 2.82 8.02 3.21 9.1(0 2.95 8.52 3.59 M 112 2 8 92

P 0.03 019 (.4 0.11 I ., 030 0.32 (f.9 4 0.49 0 1(
;

0 0)75 2.12 1.79 5.017 0.91 268 0 % 56 (28 211

Primary disturbance ,ypes

AW3 (.86 2.43 089 2.51 0.49 1.42 1.09 1.04 I33 2 16

1)2 O77 2.19 1.68 4.7 0.39 1.12 .096 2.69 1 82 2.-I

13 1.1,5 014 0 0 0.11 I.-4 o (1 ((65 (,46

D4 0.98 2.' 0 0 0 0 ) ((.98 1.69

)5 0.05 0.15 10(6 (1.1' 0 0 O 15 o 41 O 26 (.18

D6 0,0 O1 ) 0 (1 0.16 0.4' 11.02 ((06 0 1 (11

1)7 0.66 1 86 1.71 4 85 0.9(1 2.62 1,23 0.64 1 5 2.48

Pads 2.()3 5." 09$ 279 1.81 5.23 I .O 2.9. sQ 4.1$

Roads 0.91 2.59 0.4$ 1.35 0.5$ 1.68 0.59 1 .64 2.56 1.81

Total disturbed areas 21.18 km2 - 15.000%
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cover about 32% of the area; on Map 4 they cover INFLUENCE OF MICROSCALE PATTERNS
less than 60. Strangmoor is more common in the ON SOIL FACTORS AND
western part, with 32% compared to 170o in the INDIVIDUAL PLANT TAXA

eastern part.
Bilgin (1975) noted a difference in soil texture The intent of the following analyses is to exam-

across the region, with sandier soils occurring ad- ine the effects of the microscale gradients on soil
jacent to both the Kuparuk and Sagavanirktok factors and the distribution of individual plant
rivers and silty soils in the middle portions of the taxa. Simple correlation analysis was used to ex-
region. The same trends were noted in this study amine these patterns.
and are associated with loess from the Sagavanirk- Vegetation mapping has been the major justifi-
tok River (see Chapter 4). The areas toward the cation for these studies at Prudhoe Bay. From the
east may be somewhat better drained because of outset it was assumed that distinct vegetation com-
the input of mineral loess. The surficial silt and munities can be delineated. This is not, however,
peat deposits are substantially thinner toward the the consensus of all arctic ecologists. Many (in-
coast north of the Sohio Base Camp, indicating cluding Griggs 1934, Raup 1941, 1965, Brugge-
that this area may be a fundamentally different mann and Calder 1953, Savile 1964) have found
landscape with a different age than the areas to- that arctic taxa have wide tolerances along several
ward the east. environmental gradients, and they feel that this

Another indication of the different histories of makes a community approach to vegetation analy-
the east and west portions of the field is the con- sis very difficult. Griggs (1934) considered the rud-
trast in the pingos of the two areas. Several of the eral quality of arctic vegetation to be so significant
pingos toward the west are much larger and tend that it essentially prevents the description of arctic
to be more gently sloped than the pingos in the vegetation by means of floristically distinct units:
eastern portion of the region. Michelle Pingo on In short every feature of arctic vegetation, the
Map 4 covers more area than all the other pingos anomalies in the geographical distribution of arc-
in the mapped area combined. This pingo is quite tic species, the occurrence of many species in all
broad with a gently sloping base, which contrasts sorts of habitats, and their apparent indifference
with the small steep-sided pingos that predominate to the diverse conditions thereof, the lack of def-

toward the east. Michelle Pingo, Angel Pingo and initeness to the composition of the plant cover in
a few others in the western part of the mapped any particular habitat, the physical instability ofaea f e othersli the wespt of the maped the ground itself, the general ruderal character of
amgtarctic vegetation, the large number of our weeds
River, where there is an extensive region of rolling which are native to the arctic-all these testify to
topography caused by broad-based pingos. an instability in arctic 'vegetation very different

Satellite imagery reveals that most of the area from the relatively stable ",lant formations of the
between the Kuparuk and Sagavanirktok rivers temperate zone (Griggs 1934, p. 174).
was part of an ancient flood plain of the Sagavan- Others, however, have apparently had no more
irktok River. The rolling area west of the river is trouble describing communities in the Arctic than
probably older than this flood plain. East of the in temperate regions (Bocher 1963, Gjaerevoll
river the rolling topography has been leveled by 1950, 1954, 1956, 1967, Fredskild 1961, R6nning
fluvial processes. The most noticeable differences 1965, Lambert 1968, Barrett 1972, Racine 1975,
in the vegetation between the east and west ends of Kom~rkovd and Webber 1980). Barrett (1972),
the field include I) an increase in tussock tundra discussing the vegetation of the Truelove Low-
vegetation (Type U2) toward the west, 2) a de- land, Devon Island, Canada, concluded:
crease in wet alkaline tundra (Type M2), and 3) a The synthcized units of classification (by Braun-
corresponding increase in wet acidic tundra (Type Blanquet methods] appear by comparison to be as
MI). The present patterns of landforms and vege- systematically substantial as those regularly de-
tation are thus intimately related to the history of scribed from the temperate regions. Ecotones are

the major rivers and the present distribution of in most cases sharply defined in the field. Vegeta-Y.' tional units show strong correlation with underlv-
loess. The details of the historical changes in the
rivers are not known except for the points dis- ing soil type and units generally have characteris-
cussed above, which have been gleaned from the tic combinations of species present. These fea-

tures confirm the natural cohesiveness of the sug-
map information and aerial photographs. The gested units. Further, comparisons of similarity
loess gradient will be discussed in more detail in matrices and dendrograms, generated in a similar
Chapter 4. fashion for vegetation groups in other regions
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(Dahl 1956; West 1966; Lambert 1968; Beil 1969) liminary sampling in the summer of 1973. These
shows the Devon Island units maintain as high, units later became the basis for the vegetation
and in some cases higher, unit integrity at the as- analysis of the region. In 1975 and 1976 perma-
sociation level. These results tend to negate the nent study plots %ere selected in each of the stand
thesis that special phytosociological techniques types. For the more important types, several plots
are required for the delineation of arctic vegeta- were established. The plots were concentrated at
tion (Barrett 1972, p. 212). several study sites to minimize the logistical prob-

The intent here is not to rekindle a debate that lems involved in visiting all the plots. A total of 92
has been thoroughly discussed elsewhere (Raup plots were established at 8 main sites (Fig. 34).
1941, Drury 1956, Churchill and Hanson 1958) Field sampling basically followed the methods
but to emphasize that any community approach used by Webber (Webber 1971, 1978, Webber et
must be based on an understanding of the be- al. 1980, Komdrkovd and Webber 1980) at Baffin
havior of individual taxa along controlling envi- Island, Barrow and Atkasook. The plots were es-
r e ga ntablished in stands of homogeneous vegetation.

Methods The plots varied in size from I m 2 to 1000 m 2.

Fifty-one of the plots were 10 m 2, the size accepted
* Field sampling by Shimwell (1971) and others as optimum for

During 1974 and 1975 most of the vegetation graminoid communities. The 10-m plots were or-
mapping was done for the Prudhoe Bay atlas. The ganized according to the diagram in Figure 35.
stand types that appear on the maps (Table 3) were The shape of the plots, however, varied according
designed to be readily recognizable in the field to the area available. Plots on features such as
with a minimum of botanical training. This is im- polygon rims often had very irregular shapes.
portant for the general usefulness of the maps as Data collected from each plot included the esti-
tools in planning. Later mapping programs have mated percentage cover of all vascular plants, bry-
further simplified the mapping units specifically ophytes and lichens. Several site factors, such as
for photointerpretive mapping methods (Walker moisture, snow, frost activity and animal activity,
1983, Walker and Acevedo, in prep.). The units were rated according to subjective environmental
were thus chosen somewhat subjectively, but they gradient scales (Table 6). Other site factors, such
were based on considerable observation and pre- as depth of thaw, depth of water, and size of mi-

JI
+)m

CRYPTOGAM STRIP 10cm

I /

I-

V. Im

I: lon

Figure 35. Layout of 10-m study plots. The percentage cover was estimated for all vascular plants in
each of the ten I-in- areas. The presence of cryptogams was recorded in the 10- x 100-cm strip, and crp-
togam cover was estimated for each of the 10- x JO-ci squares.
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Table 6. Summary of environmental data recorded for each study plot.

Vartable Abbrevation Units

Site variables
Plot number PIOTNUM

Plot location I OCATN I) IBP site, 2) Putuligayuk River site, 3)Angel Pingo. 4)Kuparuk River dunes, 6)(oastal
site. 7) Pad F site, 8) Drill site 2

temperature regime TEMPREG 3-point subjectise rating scale:

1) Coastal, July mean , 4°C
2) Somewhat inland, July mean 4-7 (
3) Farther inland, July mean 7 (

\loisture regime MOISRF(t 5-point subjective rating scale:
I \CrIc, little moislurC near the surlaLc, Csp(isCd 'ites

2) Nero-mesic. mois i oils, lcs-exposed well-drained sites
A) Me-ic. moist io wei soils. mrodcratel %ell drained sitc

4) IiWdro-mesic, wet soil continzall\ satutaled
S) llydr. standing water all uniiiet

Snow regime SNOWREG 5-point subjectise rating scale:
I) Very exposed site, very slight snow ai.cumulation
2) Slightly exposed, with less than average snow accumulation
3) Average site, moderate snow accumulation
4) Moderate snowbank area, accumulation probably less than 2 m
5) Deep snowbank, more than 2 m of snow

Cryoturbation regime CRYOREG 4-point subjective scale:
1) No surface evidence of frost-active soil
2) Some evidence (exposed plant roots, bare soil, etc) of frost-active soil on less than 5%

of the surface
3) Much evidence of fr activity on 5-30076 of the surface
4) Considerable evidence on more than 300 of the surface

Vegetation code VEGTYPE Walker and Webber (1980)

Topographic feature IOPOFEA I) Top of high-centered polygon, 2) Side of pingo, 3) Flat upland, 4) Polygon basin,
5) Polygon rim, 6) Lake or pond margin, 7) Drained thaw lake, 8) Lake or pond,
9) Base of pingo (level). 10) Level creek bank, 11) Sloping creek bank. 12) Flat with
aligned hummocks, 13) Frost scar, 14) Pingo top, 15) Bird mound, 16) River terrace,
17) Slumping river bluff, 18) Active sand dune, 19) Stable sand dune, 20) Coastal bluff,

21) Estuary or lagoon, 22) Polygon trough. 23) Aligned hummock, '4) Gravel bar.
25) [.ovland with frost scars

Slope inclination SLOPE Estimate: 0) 0-I ,) 1-3 °, 2) 3-5 °, 3) > 5

Mean hummock HUMMOCK 1) 1-3 cm, 2) 3-10cm, 3) 10-20cm, 4) 20cm
height

Slope aspect ASPECT 0) Flat, 1) North. 2) East, 3) South, 4) West

Bare soil cover SOILCOV %

Rock cover ROCKCOV %

Water cover H2OCOV %

Depth of thaw THAW77 Mean of 10 measurements, 15 August 1977 (cm)

Water depth H2ODEP Mean of 10 measurements, 15 August 1977 (cm)

Marl surf. cover MARL %

" Crustose lichen CLICCOV %
cover

Foliose and fruticose FLICCOV 97o

lichen cover

Bryophyte cover BRYOCOV "'o

Erect dead vegetation ERFCDED "o

cover

l'rostrate (lead and PROSDIFD %n
litter coser

Plot sile PI()TSIZF 1) 10 m:. 2) I m, 3) Undefined
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Table 6 (cont'd).

Variable .4bbreiiugun t fill,

LDistance to SAGiDIS km
Sagavanirktok Riser

Distance to the coast WDIST km
along the N7S 'E

* direction

* Animal variables*
Caribou CA RFFCE Caribou feces

CARGRAZ Evidence of caribou grating

Browsn lemming BRWNLEM Brown lemming sign (ttest. runways or feces)

Collared lemming COLLL-EM Collared lemmtng sign (nest or feces)

*Birds MISBIRD Miscellaneous bird sign (feathers, feces Ce.)

Fox FOX Fox sign (tracks, feces, bones, fur etc.)

Ptarmigan PIARMI(, Ptarmigan sign (feces or feathers)

Goose GOOSE Goose sign (feces or feathers)

Ground squirrel SQRR[ Ground squirrel sign (den. feces, tracks etc.)

Bear BEAR Bear sign (diggings iii squirrel mounds)

Physical factors
Soil moisture 5MO1577 15 August 1977 (Qol

Bulk densits BDEN77 15 August 1977 (g cm

Sand SAND (F-

Silt SILT W

Clay CLAY 110

Field capacity FI.DCAP 17o at bar

Wilting point WILTPT 17 at 15 bar

Hvgroscopic moisture HYGMOIS Do

Available water AVH20 011

Water absorption H20ABSN 9'

Organic matter ORGMAT i'o

Chemical factors
Soil pH PH

Ammonium NH-4 Mass concentration lppm(

Nitrate NOI Mass concentration (ppm)

Carbonate ('03 Mass concentration le'o)

Phosphorus P, Mass concentration (ppm)

I'otassin K Mlass concentration lppm(

Calcium CA Mass concentration (ppm)

Magnesiium MCI Mass concentration (ppm)

All anital s ariables were recorded as (reqitjeics. In 10-mn plots this a as t hc tract ion (0). 1 to' I it) ot occurretnce in li) -mn %iilplss
In I -m plot, presence "ads recorded as IA.
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crorelief, were measured directly. Several 10- x Laboratory. Phosphorus was analyzed using the
10-cm moss samples, two 300-cm' cans of soil for Olsen method for alkaline and neutral soils and
bulk density and soil moisture determinations, the Bray I method for acidic soils. The extractingand a grab sample of soil from the root zone (10 solution for neutral and alkaline soils was 0.5 N
cm deep) were collected for laboratory analysis. NaHCO, (pH 8.5); for acidic soils it was 0.025 N
Voucher collections were made for unknown HCI in 0.03 N NHF (pH 2.6 ± 0.05). The analysis
plants. A few problems arose due to misidentified of the extract utilized the Technicon Autoanalyzer
taxa. Most of these have been noted in the anno- industrial method No. 94-70W (orthophosphate in
tated checklist of plants (Appendix A). water and wastewater). Nitrogen was analyzed

with an extracting solution of 2N HCI and utilized
-, Soil analysis the Technicon Autoanalyzer industrial method

Two 300-cm' cans of soil were removed from No. 100-70W for NO, and No. 98-70W for NH..
each plot. To avoid compression of the sample in Potassium, calcium and magnesium were extract-
peaty soils the peat was carefully cut around the ed with 99.5% NH.OAc and analyzed with an

* perimeter of the cans with a knife as they were in- atomic absorption spectrophotometer.
serted in the soil. The sealed cans were later
weighed, oven-dried at 105 'C, and then reweighed Data analysis
to determine the amount of water in the sample. Data from the permanent study plots were or-
Soil moisture was recorded as the percentage of ganized into an SPSS system file (Nie et al. 1975).
the mass of the dry soil. Bulk density was The file consisted of two subsets of information
calculated as the weight of the dry soil divided by for 92 study plots. The first part contained envi-

Sthe volume of the can. ronmental data for 58 variables, and the second
The fraction of the soil greater than 2 mm was part contained percentage cover data for 252 taxa

collected in graduated sieves and expressed as a that occurred in the plots. A few of the variables
% percentage of the total air-dried sample. The an- were not continuous, although all were at least or-

alysis for the fraction less than 2 mm (sand, silt dinal. Since most correlation analyses require con-
and clay) utilized the pipette method and the tinuous variables with normal distributions, these
USDA scale for particle sizes. assumptions were not consistently met. Although

*To determine the percentage of organic matter, the statistical treatments sometimes violated one
the sample was placed in a porcelain crucible and or more assumptions of the analysis, no obvious,
heated to 400'C for 5 hours. The loss in weight of ecologically meaningful errors were detected in the
the sample was expressed as a percentage of the results. However, the results can be interpreted
original weight of the soil. only broadly and could be the basis for more de-

Soil water retention was measured at 15 bars to finitive experiments. The objective here is not to
determine the wilting point and 3 bar to deter- define the exact tolerances for each taxon along
mine the field capacity. Available water was calcu- each environmental gradient, but instead to use
lated as the difference between the field capacity the analyses in conjunction with field experience
and the wilting point. Total water absorption was to arrive at meaningful conclusions about vege-
determined by placing the sample in a small can tation-environment interactions.
with a sieve bottom in a tray with a thin water lay-
er, allowing the sample to absorb water until satu- Results and discussion
rated. The total absorbed water was expressed as a
percentage of the oven-dried weight. Relationship of soil to site

The pH was based on a soil-water ratio of 1:2.5 Soil moisture is linked to an array of site factors
by volume and was measured with a combination including soil texture, percentage of organic mat-
electrode on a Photovolt pH meter. Carbonates ter, pH, thaw depth and cryoturbation. It is virtu-
were determined using the gasimetric approach. ally impossible to isolate the effects of soil mois-
The method utilizes a Chittick or baking soda ap- ture alone since nearly every component of the
paratus that measures the volume of CO, liberated ecosystem appears to be either directly or indirect-
from a given mass of soil when HCI is added to the ly influenced by it. Soil moisture, in turn, is pri-
sample. marily controlled by drainage characteristics relat-

The soil nutrients were calculated on the basis ed to microrelief. Another important cause of soil
of parts per million of oven-dried soil and repre- variation in the Prudhoe Bay region is the dilution
sent the total available nutrients. The analyses of organic matter in the soil due to the input of
were performed at the Palmer Plant and Soils wind-blown silts. This will be discussed more thor-
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oughly in the next chapter. The objective here is to 450-

examine some of the complex effects of the site
moisture gradient independent of the loess gra- 400

dient. It would be best to examine the acidic tun-
dra areas first since the effects of loess are at a
minimum there. Most of the data, however, are 350-

from the alkaline areas, so this discussion applies
mainly to these areas, which will later be contrast- 5oo-
ed with the acidic tundra.

Soil moisture. The various stand types were sep- - /
arated into 12 ecologically meaningful groups for
analysis (Table 7). Table 8 summarizes the soil o
data for these ecological groups. This information . OO

is more comprehensible in graph form (Fig. 36-42). ISO- A,,,,. Ss .

SM on So

Table 7. Ecological groups of vegetation ,,
types used in the analyses.

Ecological Stand
group types

OAT MIST WET AQUATIC ,
Dry alkaline tundra BI, B2

Moist alkaline tundra U2, U3. U4
Wet alkaline tundra M2, M3, M4. MI I Figure 36. Measured soil moisture vs sub-

" Aquatic tundra El, E2, E3 jective site moisture regime classes. Alkaline
Dry acidic tundra BIS, BI2
Moist acidic tundra mi. M8. MIO and acidic tundra are portrayed separately.
Wet acidic tundra UI, UI2
Frost scars B3
Streamside sites or dunes B4, BS, B6, B7. B9,

B13, U8, MS, M6, M7
Animaldens orbird mounds UI0
Snow patches U6, U7, BI4
Estuaries or beaches U13, M9, B8

'0) 00

90 90
A -- l d CoPac ',

so - 4 *.Itag P n0

C .70. E 70

60 

------

40 "///0 -601

9. 2o0-,0 20
0., / 2.0 40

ORY MOS, WE' AQUATIC ORY MOtST WET AQUATIC

INCREASING SOIL MOISTURE INCREASING SOIL MOISTURE

Figure 37. Moisture-related physical soil characteristics vs site
moisture regime for alkaline study plots. Standard error bars are
shown for organic matter; refer to Table 8 for standard deviations of the
other parameters.
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Figure 36 shows the relationship between the Dry alkaline sites had 14.7% organic matter corn-
subjective moisture regime categories and the ac- pared to wet sites with 33.0%. This difference in
tual measured soil moisture. The higher soil mois- organic matter is largely responsible for the major
ture in the acidic types is due mainly to the greater differences in other physical characteristics of the
percentage of organic matter in these soils; this soils. For example, bulk density dropped from
will be discussed more thoroughly in the next 0.84 g cm - 1 in the dry sites to 0.26 g cm-t in emer-

chapter. gent sites. There is a corresponding increase in the
There are numerous effects of soil moisture on water retention capability of the soil, as evidenced

the physical characteristics of the soil. The most by the graphs of field capacity, wilting point,
significant is the increase in the percentage of or- available water and hygroscopic moisture (Fig.
ganic matter with higher soil moisture (Fig. 37). 37).

Table 8. Soils data for the ecological groups of study plots.

PHYSICAL PARAMF:rhRS

Bulk density
Sand (%) Sill (% Clay (%1) Organ n mattier (%) Soil ,,oisture g%) (g cm 

Eco ogcal erioup q/ Plots X S.D. N x S.D. N X S.D. N S.D.N V S.D. N x S.D. N

Dry alkaline tundra 53.2 29.7 3 31.8 23.5 3 15.1 7.3 3 14.7 12.7 8 34 24 8 0.84 0.28 8
Moist alkaline tundra 18.4 12.8 II 60.8 8.9 11 20.8 10.7 11 23.9 12.8 17 82 41 17 0.68 0.22 17
Wet alkaline tundra 31.8 29.8 11 51.2 26.2 II 17.0 7.9 II 33.10 20.4 Is 228 164 15 0.39 0.24 15
Aquatic tundra 20.1 13.4 3 40.6 10.1 3 39.3 19.7 3 36.6 22.1 7 349 209 6 0.26 0.19 6
Dr, acidic tundra 64.8 39.5 2 15.4 15.9 2 19.9 23.6 2 50.2 28.6 2 110 86 2 0.51 0.28 2
Moist acidic tundra 36.8 43.1 4 32.1 21.8 4 31.1 27.6 4 50.9 10.2 6 159 76 6 0.46 0.37 6
Wet acidic tundra 43.1 35.4 4 35.4 26.5 4 21.4 19.t, 4 55.5 9.9 6 290 51 6 0.25 0.05 6
Frost scars 26.5 0 1 50.9 0 I 22.6 0 I 13.4 11.3 3 38 39 3 1.19 0.50 3
Streamside sites or dunes 51.5 18.1 9 37.3 15.3 9 11.2 4.0 9 5.7 3.9 II 25 23 12 1.10 0.22 12
Animal den, or bird mound, 51.8 0.1 2 30.9 0.1 2 17.2 0.1 2 31.6 12.6 4 65 50 4 0.54 0.15 4
Snov patches 2(.2 4.2 2 63.8 4.0 2 16.0 0.3 2 20.5 11.0 5 63 28 5 0.66 0.15 5
Etuarie, or beaches 68.5 18.8 4 21.6 16.2 4 9.9 3.0 4 34.3 18.7 4 124 56 4 0.54 0.29 4

All groups combined 37.8 27.3 57 43.4 21.5 57 18.8 13.2 57 28.0 20.0 89 130.5 135.6 89 0.63 0.36 89

CHEMICAL. PARAMETERS

pH -. COl_%) NH4 (% NOI (ppm) P (ppm) K (ppm)

Ecological group of plots x S.D. N x S.D. N S.D. N x S.D. N x S.D. N x S.D. N

Dry alkaline tundra 7.5 0.4 8 10.5 8.3 8 11.1 3.3 8 15.2 0.6 8 14 8 8 336 212 8
Moist alkaline tundra 7.3 0.z, 17 14.2 10.3 17 12.3 4.4 15 10.4 3.2 1S 9 6 15 299 62 15
Wet alkaline tundra 7.1 0.8 15 14.4 0.1 15 17.9 9.3 13 12.7 4.3 13 9 4 13 317 175 13
Aquatic tundra 6.9 0.8 7 10.9 12.9 7 23.2 11.8 5 8.1 2.2 5 s 5 5 205 163 6
Dr, acidic tundra 5.2 0.4 2 0.1 0.1 2 12.7 0 I 14.3 0 1 3 0 I 349 0 I
\loi i acidic tundra 5.6 0.6 6 0.4 0.4 6 19.5 5.8 5 14.4 7.0 5 3 2 5 252 79 5
Wet acidic tundra 5.7 0.4 6 0.4 0.5 6 13.7 2.1 5 11.9 1.8 5 2 I 5 241 72 5
Frost scars 7.4 0.6 3 19.5 19.2 3 8.7 1.4 3 7.2 2.8 3 5 5 3 125 79 3
Streamide sites or dunes 7.8 0.3 II 13.8 12.2 II 11.6 4.0 10 7.4 3.9 10 3 5 10 129 164 10
\nimal denstor bird mounds 7.2 0.5 4 6.8 9.0 4 15.4 3.2 4 14.9 4.4 4 15 8 4 272 106 4
,no, patches 7.4 0.1 5 14.9 94 5 10.5 2.5 5 12.7 4.9 5 12 5 5 303 89 5

I tuane or beaches 69 0.8 4 '.1 11,9 4 18.3 0 I 5.0 0 I 0.1 ( 1 92 0 I

Vl grioup, combined '()5 i.86 89 11,2 It 89 14 t 6.' 76 1.9 6.5 '76 7.6 6.6 77 257 162 77
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The organic matter also affects the soil's insu- buried organic layers, however, showed a nonuni-
lating properties, which has important implica- form increase in thaw, slowing down as the thaw
tions for thaw depth. Bilgin (1975) measured the approached the buried layer.
seasonal progression of thaw in several soils along A stepwise regression model based on Bilgin's
a moisture catena. He measured thaw depths ex- data shows that thaw depth depends on four main
ceeding 95 cm by the end of August in sandy up- factors. Three have a negative effect. They are, in
land tundra soils. In contrast, wet soils high in or- order of the magnitude, 1) depth of the moss lay-
ganic matter had less than 30 cm of thaw. Thaw in er, 2) percentage of organic matter, and 3) soil tex-
most mineral soils proceeded evenly throughout ture (surface area of the particles). Slope has a net
the season, with the rate of increase gradually ta- positive effect on thaw. Bilgin's regression equa-
pering off toward the end of August. Soils with tion accounts for 71% of the variation with these

S..

thVgroscopic

Ield capactv (%) 1 iling point (Mo) A vaiable H!(3 ("') inot.ture (%) Water absorption (%)

S_ A x S. .N S.D. k S. D.N x S.D. N

34.5 27.2 8 23.1 18.2 8 11.4 9.6 8 2.9 2.5 8 84.5 41.5 8

60.9 25.6 16 43.7 21.6 16 17.2 8.2 16 4.2 2.2 17 144.7 55.2 16
75.1 34.9 14 63.6 33.3 14 11.5 5.6 14 4.7 2.9 15 221.9 88.8 14

85.8 51.5 7 62.4 47.9 7 23.4 13.3 7 5.4 3.3 7 256.4 190.3 7

91.5 39.5 2 69.4 38.1 2 22.2 1.4 2 6.3 1.5 2 169.8 87.4 2

92.3 18.8 6 61.1 17.2 6 23.6 13.7 6 7.4 1.7 6 181.0 40.4 6

107.3 11.2 6 83.7 16.0 6 31.3 6.8 6 7.6 1.2 6 277.8 60.6 6
- 40.9 28.0 3 18.7 14.8 3 21.8 13.4 3 2.7 2.2 3 72.5 30.7 3

16.6 11.2 I1) 10.5 8.3 1I) 5.9 3.3 10 1.1 0.7 II 57.7 26.9 10

63.0 18.3 4 47.8 15.4 4 15.2 7.9 4 5.3 2.5 4 146.1 35.6 4

48.1 18.0 5 32.2 13.6 5 15.9 7.5 5 4.0 2.5 5 113.9 24.8 5

17.9 0 I 12.6 0 1 5.3 0 I 3.4 1.9 4 69.7 0 I

' 61.5 37.3 83 45.3 31.9 83 16.2 10.5 83 4.3 2.8 89 157.5 100.9 83

Total Ca (ppmif Total VfR (ppm)

S S. D. N V S.D. N

* 5438 2203 8 300 234 8
6065 1829 15 233 152 15

5316 2024 13 314 337 13

5179 2524 6 296 292 6
3648 0 I 627 0 I
5557 2728 5 424 158 5

5514 885 5 406 249 5

" 4542 2367 3 371 285 3
2180 1154 10 93 47 I0
7381 1839 4 466 270 4

6412 1648 5 246 150 5

1399 0 I 286 0 I

5113 2294 77 289 235 77

"f"1

m%
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Figure 38. Soil textures for ecological groupings of studv plots. Refer to Table 8 for
standard deviations.

four factors. He did not consider the effects of Most of the Prudhoe Bay soils have high per-
temperature, which is necessary at Prudhoe Bay centages of silt and fine sand and are classified as
because of the steep temperature gradient associ- silt loams, ioams or fine sandy loams (Fig. 38).
ated with the coast. This will be discussed further The silts and sands at Prudhoe Bay differ from the
in the next chapter. Barrow soils, which have more clay (Gersper et al.

A similar correlation analysis performed with 1980). The coarser particle sizes are due mostly to
the environmental parameters of this study showed the wind-blown materials from the Sagavanirktok
that the following parameters were correlated with River. The drier soils tend to have a higher per-
thaw depth at the 0.001 significance level (in the centage of sand, which increases their permeabili-
order of highest Pearson's R values): 1) organic ty and drainage.
matter, 2) slope, 3) percentage of bare soil, 4) per- Soil moisture has surprisingly little effect on pH
centage of soil moisture, 5) percentage of bryo- in the alkaline tundra areas (Fig. 39). There is a
phyte cover, 6) temperature regime and 7) percent- general decline of soil pH from 7.5 in the dry sites
age of prostrate dead vegetation. Factors corre- to 7.1 in the wet sites. The value for all emergent
lated at the 0.05 level were I) clay, 2) percentage of sites combined is 6.9.
erect dead vegetation and 3) sand.
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Figure 39. Soil pH vs site moisture regime. 02

Data exclude plots in nonetiergent acidic tundra 01
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Figure 41. Soil chemical parameters (g
n -2) vs site moisture regime. Refer to Table

8 for standard deviations.

60- CO3 (%)
1 0H4 Ipp,)

3 o (pp.)
P (pp.)

CatlO pp.',
.,Mg 110 pp.,)-0 

"

40-
Zo been shown to be limiting to the Prudhoe Bay veg-

etation.* This contrast is even more dramatic if
430- MgA
z the nutrients are considered on the basis of mass

per square meter in the upper 10 cm of soil (Fig.
Zo 2- 41). This emphasizes the difficulty of comparing

,-" nutrient regimes between organic and minera!"--0 NiHo4 . soils.
C, "The higher concentrations of nutrients in drier

sites is in agreement with the work of Gersper et
0 R T al. (1980) at Barrow. An important consideration
DRY MSin the dry sites, however, is whether or not the soil

Figure 40. Soil chemical parameters ppm.) vs is a mineral soil. Sites on most pingos and along
site moisture regime. Refer to Table 8 for stan- many river systems are mineral (Cryoborolls), but
dard deviations, other dry sites, particularly in systems of high-

centered polygons, have highly decomposed or-
ganic soils (Cryosaprists). These latter soils are
richer in nutrients than the mineral soils. Gersper
et al. (1980) noted the strong correlation between
organic carbon content and cation exchange cap-
acity (CEC) in the Barrow soils; they stated that
the relative degree of decomposition of the organ-

Nutrients. The relationships between soil mois- ic matter plays an important role:
ture and total nutrients are less distinct. The dry In general, poorly decomposed fibric organic
sites, however, do have generally higher concen- matter contains relatively few phenolic hydroxyl
trations of total nutrients (on a parts per million
basis) than do the wetter sites (Fig. 40). This is *Personal communication with J. McKendrick. Palmer Re-
particularly true for NO,, P and K, which have all search Center, University of Alaska, 1977.
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-S~l',,,and carboxyl groups, and thus contributes com-aarboylle gu a th ont ibutescorn- tically. The soluble fraction also fluctuates consid-
• ,'paratively little CEC to soil horizons in which iterbyirspnetthwpeciaioep-

occurs. On the other hand, well humified sapric erably in response to thaw, precipitation, evapo-
organic matter generally contains many such transpiration, surface and subsurface flow, nutri-
groups, and in many of the soils may be the main ent uptake by roots, and microbial activity (Gers-
source of CEC. (Gersper et al. 1980, p. 227.) per et al. 1980).
This explains why the drier organic soils tend to Nutrient concentrations vary considerably ac-

have higher nutrient levels and why the Cryofib- cording to microsite. Gersper's work at Barrow
rists are likely to be relatively poor in nutrients, showed major fluctuations within systems of low-
even though they are often higher in total organic centered polygons and is probably the best work
matter. Another contributing factor is that the or- to date regarding the responses of nutrients to mi-
ganic particles in the sapric materials are much crotopographic variations in arctic ecosystems.
smaller than in fibric materials. No comparable work is available from Prudhoe

Gersper et al. (1980) also made an important Bay, but some statement can be made regarding
point regarding the effects of plant productivity nutrients on a slightly smaller scale. The data al-
on the cation concentrations of the soil solution ready presented (Fig. 40 and 41) show nutrient
(in contrast to the exchangeable pool discussed variations along the generalized moisture gra-

. above). Generally high soil solution concentra- dient, and Figure 42 illustrates the variation in nu-
tions occur in sites with low plant productivity trients among the ecological groups of study plots.
such as polygon basins and tops of high-centered Each nutrient is discussed separately below.
polygons; sites with high productivity have low Carbonate concentrations are high in all the al-
concentrations. The plants apparently draw on the kaline Prudhoe Bay soils, ranging up to 39.3% by
soluble source, reducing the concentration drama- weight in a frost scar soil. The highest concentra-

so

LEGEND

TO Dry Alkohne Tundra
Moist Alkaline Tundra
Wet Atkaine Tundra

Aquotc Tundro
60- E.Frost Scars

Streomsode Sites or Dunes
Anmal Dens and Bird Mounds

F I Snow Patches

50- Estuaries or Beach

0

Er
-,- 40-

.1.,Z

0
S30

20

10- 7

CO, NH4  NO3  P K Ca Mg
1(o) tpm) (pPM) (ppm) (10 Itipm) (10 2ppm) (I0'lppm)

SOIL CHEMICAL PARAMETERS

Figure 42. Carbonates and soil nutrients vs ecological groupings of study plots. Refer to Table
8 for standard deviations.

54

". %.. ..

A ~A.r r - *~~ q. !



tions are found in frost scars, snow patches, river terrace of the Kuparuk River to over 10,000
streamside sites, and moist and wet tundra. The ppm on a high-centered polygon near Pad F. The
lowest concentrations are associated with animal highest mean values are associated with bird
dens and estuaries. The high concentrations are mounds, with about 7300 ppm. The lowest values
due to loess deposited from the Sagavanirktok are in sandy estuarine and riverine sites.
River and to carbonate-rich parent material asso- Magnesium is abundant because of dolomite in
ciated with the extensive alluvial deposits that un- the Sagavanirktok River loess (Parkinson 1978).
derlie most of the region. The highest values are found along the coast. Val-

Ammonium concentrations are highest in wet ues range from 1132 ppm in a wet coastal meadow
tundra and in estuarine microsites. Relatively low to 50 ppm in the sand dunes. The highest mean
values are found in frost scars, snowbanks and dry values are associated with dry acidic tundra, with
tundra. If considered on a gram per square meter an average of 627 ppm, and bird mounds, with
basis (Fig. 41), the ammonium concentrations are 466 ppm. The lowest levels are in sandy riverine

% somewhat greater in the dry sites. The ammonium sites and dunes. Bilgin (1975) felt that the mag-
concentration ranges from 6.6 ppm in a moist low- nesium levels in the region were relatively low

- centered polygon basin near Drill Site 2 to 40.1 compared to calcite. Parkinson (1978), however,
ppm in an emergent Scorpidium community. found that dolomite actually exceeded calcite in

The pattern for nitrates is nearly opposite to many Prudhoe Bay soils. High calcite levels were
that of ammonium. Dry tundra sites, animal dens found in the vicinity of the Putuligayuk and Saga-
and snowbanks have the highest levels. The lowest vanirktok rivers.
levels are found in estuaries, frost scars, dunes and Sodium and chlorine were not measured in this
wet tundra. This is in agreement with the work of study, but Bilgin (1975) found high levels in the
Bilgin (1975) and Gersper et al. (1980). Bilgin Prudhoe Bay soils, as would be expected from the
found that well-drained soils contribute more ni- coastal location. His sodium values ranged from
trate nitrogen and that poorly drained soils contri- 1.5 to 48.3 ppm. He found less than I ppm in an
bute more ammonium nitrogen to the regional acidic soil at Umiat. Bilgin also looked at sodium
surface waters. Gersper et al. found that the ratio and chlorine in surface waters of several lakes in
of ammonium to nitrate in the soil solution the region and found a high correlation with the
changed from 10:1 in a moist meadow to 0.1:1 on distance from the ocean. A lake 5 km from the
a relatively dry polygon rim. Total nitrates at ocean had 16.8 ppm sodium and 40.6 ppm chlor-
Prudhoe Bay varied from 4.3 ppm on a stabilized ine, while a lake 35 km from the ocean had only
sand dune to 40.0 ppm on an organic-rich high- 1.6 ppm sodium and 2.9 ppm chlorine. Work at
centered polygon. Barrow indicated that the major source of sodium

Phosphorus follows a pattern similar to that for and chlorine in plants is from the soil and not as
nitrates. The highest values are associated with spray or mist from the ocean (Ulrich and Gersper
bird mounds, dry tundra and snowbanks. Extreme- 1978).
ly low values are found in estuarine sites. Low val-
ues are also found in dunes, frost boils and wet Relationship of plant taxa to site
tundra. Bilgin (1975) commented on the role of Correlations between plant taxa and environ-
high soil pH. In the range of pH values above 7.5, mental variables are summarized in Table 9. The
phosphates precipitate in a relatively insoluble environmental variables include chemical and
form with calcium and iron. Low total phos- physical characteristics of the soil, distance to the
phorus of less than 0.1 ppm was found in sandy ocean, distance to the Sagavanirktok River, sever-
sites near the dunes, along the Kuparuk River, and al subjective estimates of site factors (i.e. snow re-
M an estuary at the mouth of the Little Putuligay- gime, cryoturbation regime, moisture regime and
uk River. The highest value, 31 ppm, occurred on slope) and several animal factors (i.e. presence or
a high-centered polygon. sign of caribou, ground squirrels, brown lem-

Potassium also follows the same pattern as ni- mings, collared lemmings, ptarmigan, geese or
trates. Values ranged from 782 ppm on a dry ridge miscellaneous birds). This section deals with cor-
near the Putuligayuk River to I 1 ppm in an active relations of plant taxa with microscale variables,
sand dune. Values above 200 ppm were recorded i.e. soil moisture, moisture regime, available wa-
in most tundra types except aquatic sites, frost ter, slope, hummock size, organic matter, cryotur-
scars, estuaries, and sandy riverine and dune sites. bation, snow regime and animals. Correlations

Calcium is abundant everywhere in the Prudhoe with mesoscale variables related to the distance
Bay landscape. Values range from 623 ppm on a from the Sagavanirktok River (pH, soil texture
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-e - Table 9. Environmental parameters correlated with plant taxa occurring at least three times
in the study. Positive or negative correlations are shown: starred values (*) are correlated at the 0.001
significance level for Pearson's product-moment correlation coefficient; all others are correlated at the
0.05 significance level. The following parameters were selected for this analysis: SAND), SlILT. CLAY,
ORGMAT, AVH2O, PH, NH4, N03, C03, P. K. CA, MG, SLOPE, SNOWREG. CRYOREG, HUMMOCK,

CARFECE, SQRRL, BRWNI.EM. COLLLEM, PTARMIG, GOOSE, MISBIRI), wDIST, SAGDIS, SM01577,
MOISREG. (These abbreviations are defined in Table 6.)

Tara En vrrt,,enta/ parainerers

vascular plants
A lopecurus alpinus P(+), HUMMlOCK() )

A ndrosace chamaejasme ORGMAT) -). PH(). C03( ), CA)(-), SNOWREU) -). SQRRI
Anemone par vifl(,ra CA( -)

-~ . rciagrostis (aetfolia HUMMOC'K(+)4
Arciophilafulva Cl-AY( +). SM01577( +). NH4)) HUMMOCK(-)
A rternisia borealis ORGMAT) -), SM01577) -), PH(), (03() .K) -). (A() .SNOWREU) - ). SQRRI() ..

SAUDIS) -)
Artemisia glorneraro CA( -), SNOWREG) -), SQRRI.)

Astragalus alpinus ORGNMAT) -), SQRRL(,*
Astragalus umbeilatus K( +), SLOPE( + 1). SNOWRE(,( i), CRYORE6) -. ,) HUMMOCK)
Bravo purpurascens K() . SLOPE( +), SQRRL( -.
Cardamne digitata SAND( -), SILT) +), CA( +), MIG() .. SLOPE(),3 HUMMOCK) (
Carex aquati/is ORUMAT) , SMIOISI77) *) PH)(-). NH4()., SLOPE)(- *), CRY'ORE(i) -

HUMMOC-K) - ), CARFFCE( -

Carex atrofusca
(Carex higelo wit CA(+A), HUMMOCK) +)
Carex ,narina
Carex membranacea
C'arex misandra ORGMAT() . PH() . N03)'), C03)(-), (RYOREG), CARFECE( +'). A%\H20(),

SAG[DIS()
Carex rariflora ORGMAT(), SM01577() , PH( -). MSBIRD( 4), SAGDIS()
Carex rot undata SIL T)
Carex rupestris ORGMAT) -), SM01S77( -3. P(), (RYOREG) +), CARFECE()
C'arex saxatilis SAND) -) , SILT)(+), SNIOIS77() -

('arex scirpoidea OR(;MAT - ). C03) , SLOPE)+ *3, SNOWREG) '*3. CRYOREG)'). HUMMOCK) *

CARFECE() ) MISBIRDW-. COLLLEM) *

(7arex subspatacea GjOOSE( + %' DIST( -I
('assiope tet ragona SLOPE) + ',SNOWRE() *). HUMMOC(K). *). COLi EMl( .
Cara-strum heeringianurn HUMMIOCK()

* GChnsanilremum itegriifolium ORGiN5.T)-), SMOIS77) , PH() . C703(),4 P() *), K) '*), SLOPE() .,

CRYOREG). *), HUM.MOCK(),) CARFECE)+ * ), COLILEM)+ *. ), PTARMIG(+.
MISBIRD ), WDIST) *), SAGDIS) -)

Draha alpinit K) *). CA(), CRYORLG) '3., HUMMOCK) + ). CARFECF( + *), PTARMIUQ),4

WDIST() .
IDraha laiciet SAND(-.), SIL.T) -). ORUMAT + ). PH)(- *), NO3()) C.(03)(-), WDIST( -). SAUDIS()
Orvai tntegri-fotla OR(.MAT) *), SMOIS77 - *). PH() ),NH4( . ). P) ). SLOPE) +). CRYOREG,),

HUMMOCK( *), CARFECE+ *), PTARMIG) (), %kDIST) -
Duptintiafisheri AVH20) -), MG() . WDIST) -). BR%%NL-EM).4
IEpilothtun latiftiturn SL OPE( )
fiquiseumnt vartegatumn ORQiMAT( -), A%'H2O)- ), MG - ), GOOSE) ) N03) - ), CA( -), K) -). SAGDJS()
Is rtoph'or*. angust;o/iurn SAND)(-). CI AY) *). SlOPE) - ). SQRRL) -). BRWNL FM().) K()
Ertttp/truon russeoilun ORUMAT() . SMIOIS77(,) . (RYOREG) -)
frophorum vt-heachzert CLAY()3. OR(UMAT) ), AVH2O) + *). SMIOIST7( *). PH)(- ). MU() ) HUMMOCK),

MISI3IRD)+ 1), SAGDIS() )

* Eritiphirum iagmtnaeun CLAY(),) CARFECE() .. CA()
- -Eutrema edirardwt SAND) - ). SILT),). CARFECF) ), ('01 ILEN) ), PTARMIU',(),) P()

fevtuia haffinenstvs C() )MG) ), SLOPE) ), HUMMOCK)+ *)
Hierochloe paut-iflitra SAN)()) .SIL.T) -).ORUNItAT) *). S\MOS77) *). MU) - '3 ,K) ).\ I)IST)
Junius hig/umis NOR) CR )(ROR EU0
Ktthresta mrttsurttde (( P( F)

Ithtvria serotina St OPE(*) ., SNO\VRLU)* HUMMNOC('K
Luzula artictt CI AN)*) AVH20(-). PH)( ), NOMc -). ('03( t.RYOREG)- HI HMMOCK)

(ARFI-( H

Luula titnfusa M().) CA) ). SI 0111 [i ).HINMOCK) ) SQRRL)

.Winuartia ariettca S.\O(IS77) .I)*) ROIU 3 ARUL IRI)'.WI(

SAUiDIS)

Ox viropi nigrestens SI OPH) . , SNOMRLC;) ). (R)CRFGU)
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Table 9 (cont'd). Jaa.e~r

Taxva ,rmp;t1pumes

Papa ver IapJRoflwum (AREC (I P.FAR%11( 4
PapaJtCt .'flcVuflh N03( ), P(+ At 4. A , St1 H('L %1%1ILl\0( K(
Purrva nudicaulv, P( + 4 SLOPE( ), fitMM KC

Pedularis capilat C( I, W( +. S1t PIl I 1 10(I K(-1. ,QR RI4

Pedicaric sudw ASit T( 4 PI R OR[ 4 (if ). it, II( RI (I~ I DI [)4 , I

Poa eniila SQ(iI .SRR

Puccineiha andersui SNOWRL0G ). W[)ISI I
* .Paccneiha phrvgaudes ( A( I, SNOWRLr(t4 + ), )IS 1I I

Sala ani-wa BRWANI[I 10 +. DIS I)51

Subsv lanatu
.Sahv ovalujolia N03( I, P4 I. HCILA\10 ( RI . SQRRI 4
Sahix planifuiw SI I 14 ). CI AY( 4. OROiMAT4 A. VI 12( PH. 014 (43 41(,( . DI I4

SAODI)IST(
*.Sahix reticulata SAND( 4. C(i4 . SI OPFl ( SNOWkRF(i4 f41,10 f O II I I. \01 1(1

SaLu rolundifolia P(+). SLOPECI. HUM \MOC( I4
Saussurea angustifohta CA( ). \16( + 4 HCMMOCR4 K( ), SAGDIS(

Savifraga cernua ( I .AY( + 4. AVH20( - 4. PH( 4 %104 + ), I3RWIM L1: \k D. IST(
Saxufragafohlosa ORGAT4 4. SM(IIS77 4 . PH( 4.MISFIIRD) 4 SA..\(II4

Saxifragva hirculus SM0IS77( 4). HLMMO,%1( KI )

Saxifraga opposakohai 0RGiMAT4 4 SM\OIS774 4 PH4 (0 CON P4 . RN( ORFG 4 .(REI( 4 I
PTARMIG4 \k DtIST(

Senecuc afropurpureus SAND( 4 SitT( - 4 SNOWkR[C(, 4

Senetwc resedjhuc N0()3 Si 4. ; -1 \k[ *.DIST(

Silene ac-au/us SI.OPt-( 4, SNOWREII G(4 HUMMOC( 4
Sd/me wahihergella ORUiMAT4 4 A\H204 4 N03( + ), C( + 4. IISBIRI)4.
Stellaria hucnufusa SAND( Si 4. T( 1 - 4. SAOi)IS 4 WIIT4 -

Siellaria lueta NOM4 + CA ( MW5(4 HUMMOCR *4 S.A6 (I5

Hepatics
Anastrophyllumn iifUfUin (LAY( + 4, Hl-IMM(( + 4,SAGiDIS( +4

Blepharostotna trichophy//um SMOIS77 + 4, K( 4. 1Q 4, 0LLM4 4 WI)IST4
Plagiochita arc-twa PFit4 SNOWREO4( -, COIJJ.ENI -.

Prufidiwn clcare CLAY( * .V H204 4 CA( + ), SAGDIS(
Radula prolifera SANDI - ,CAY4 4 CARFU(E( +
Scapanta 5immonsu SAND(I CLAY( + 4 PHI-I, SAGDIS

Mosuses
A u/U(ommflumf acurninalum
A ulauornnuum pa/ustr' SIITI 4 SLOPE(4 4, SNOWREQ4 4 HIJMMOCR4

Aulacomnnum turgidum CARFECF4 *4. PTARMIG4 *
Breum stenotrichumn CRYOREG( I. (ARFE CI E(4 PTARMI('4 SAGiDiS4 4
Ca//lergon richardsonti
Campy/turn .te//atu'n BRWNt-FMI
Catiiscopiuun nigrltum SILT( + 4, (,(OSEI 4 SA(;DIS( (
Cincludium arctcurn S11 T( )
Cinc/idium latifoliurn GOO)SE( +
Crimphy/Iuri cirrosurn (ARFECI I4 . WDISTI -

Dwcranurn angusturn CLAY( ORGMATI 4 AVH2O( 4.PHI - C. 034 Fi 4.P -) (i(I4, SAGiDIS4 .
Dicranum elongafurn (tAY( 4 AVH2O4 4 PH( - I. \1,(I, 4. WOISTI ), SA(itS4

Did ' inodon asperifolius P1( 4 SLOPFI
Distichiumn capi//aceum Cfi [0.\.1I(
Dst ichiurn minultumf (I AYI 4 AVH204 CO4,(03 4, P4 - 4, (ARFF1( I +4, "'DIST(
Ditrwhurn flexwcau/e SAND( I SIITI 4. R(iNMAT4 ), YAOIS7T4 ). PHI COI.(03 4). M4 -.

MW. -4 SNOWR( - f, (RYORI-(i4 - 1, HL.MMO(K M .- ARIF CE . ('0II 1.:\14 4

WI)ISTI 4 SA(DISI
Drepanociadu% hreu i/o/gu SMOIS771 4 SI 01'I4 I RY0RF(1Q . C(ARFT(. U I

Drepanuci/adus unusnatut (4R( MATI 4. 51411S"'4 P1 4 SNOW RI 0 I 4. CR Y( RI- 04 .(41 1 1 [M(
Lticuita alpina ' .4 P I 4. ( .IRYORI(44 (( ARFI( I I, (4O1 I I I Mf 4. 1 AuRSIIG
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Table 9 (cont'd). Environmental parameters correlated with plant taxa occurring at least
three times in the study.

Taxa Environmental parameters

Encalypta procera SAND( -), SILT(+ ), K( + ), SNOWREG( + ). HUMMOCK) +j J. RWNLEM( ),
COLLLEM( +*

Hylocomium splendens CLAY( +), AVH2O(),) SAGDIS() 
Hypnum bambergeri SILT)(+), WDIST() -

Hypnum procerrimum NH4( +), HUMMOCK)(+), COLLLEM( 41
Leptobryumn pyriforme SLOPE)(+). HUMMOCK(+±), PTARMIG( )

* Meesia triquetra
* Meesia uliginosa SAND( -), SILT)(+), K) 4), CA( +)

Mnium blytl CLAY)(+), ORGMAT) +), PH( -), C03)-), MG)+

Oncophorus wahienbergii CLAY( +), PH)(-), C03) -), CRYOREG) i-), SAG;DIS( 41
Orthothecium chryseum SAND( -), SILT( +). MISBIRD) +), WDIST( +)

Phi/onolisfantana CLAY() 
Polytrichastrum alpinum CLAY)(+*), AVH2O(+ 0), PH)(-*), CARFECE) +), WDIST() 1 SAGDIS( 41
Rhacomitrium lanuginosum CLAY(+)1, AVH2O( +), N03(+ ±), HUMMOCK() )
Rhyfidium rugosum AVH2O( +), PH)(+*), CA( +), HUMMOCK( +), PTARMIG)+

Scorpidiumn scorpioides SAND( -), SILT( +). SMOIS(),) CRYOREG) -)
Scorpidium turgescens WDIST( +)
Tetraplodon mnioides CRYOREG) +), CARFECE) + *), PTARMIG()
Thuidium abietinum P( +), PH() 
Timmia austriaca P( +), SLOPE)(+*), HUMMOCK( +)
Tomenthypnum nitens SAND( -), SILT)(+), P( 4), SNOWREG( -, COLLLEM() )

Tortella arctica CLAY(+4), NH4( +)
Tortula ruralis P( + *), SNOWREG) +), HUMMOCK()4

Lichens
Alectoria nigricans AVH2O) + *), N03( + *), C03( -), CRYOREG( + *), PH)(-). HUMMOCK)(+),

CARFECE) + *), SAGDIS) +)
Cetraria cucullata AVH2O) +). N03(+4), C03( -), CA( +), SLOPE)(+*), CRYOREG(),) HUMMOCK(+*)

SAGDIS) + *)
Cetraria delisei SLOPE(),1 SNOWREG) + *), COLLLEM) + 0)
Cetrarta islandica CON)-), CA(+4), CRYOREG) + *), HUMMOCK)(+ *), CARFECE) + *), PTARMIG() )
Cerraria nivalis N03(+ *-), C03( -). CA(),) SLOPE( + *), CRYOREG( 4), HUMMOCK() , SAGDIS() )
Cetraria richardsonii SLOPE)(+*), SNOWREG( 4), HUJMMOCK(+)1
Cladonia gracilis CLAY)+ *-), OROMAT) + *), AVH2O) + *), PH)(- *), C03(- *), P( -), MG(+4),

CRYOREG( '1. HUMNIfOCK( J,. CARFECE)+ 1-. SAGUIS(+ *1
(7/adonia phyllophora SAND(),1 SILT)(-). ORGMAT( a). AVH2O) 4), PH( -*), C03( -), WDIST( 4

SAGDIS( a)
Cladonta pocillum AVH2O() ) N03( + *), SAGDIS())
Cornicularia divergens N03( 4-), AVH20( a), SAGDIS() 

Dactylina arctica SAND)(-), CLAY( +*), AVH2O() 
Dat tv/ma ramulosa PH)(-)
Evernia perfragilis SAND)(+), SILT)(-)
J-ypogymnia subobscura SAND(),1 SILT)(-), N03( + *). MG( 4), K(),) SNOWREQ(-), CRYOREG) a

4 CARFECE)+ *-), SQRRL) + *)

* '.* Lecanora epibrvon P(+4). ORGMAT) -), SMOIS77) - ), K( 4), SNOWREG) -). CRYOREG() 
CARFECE(),) PTARMIG() 1 HUMMOCK() )

Lecidea vernalis N03( 41, C03( -), CRYOREG) - *), CARFECE) 4 *), PTARMIG() 1 SAGDIS())
Ochrolec-hia frigida ORGMAT( 4), AVH2O) + *), N03(+4), CA(+4), CRYOREG(),) CARFECE(+ 1)

SAGDIS( 41
Peltigera aphthosa SLOPE() . HUMMOCK(),1 CA(+)1, SAGDIS) +)
Peltigera canina SLOPE)(+*). HUMMOCK() 
Pert usaria coriacea SLOPE( -- ), SNOWREG( -). CRYORFG() 
Physconia muscigena SLOPE() , CRYOREG() , HUMMOCK)(+), CARFECE())

* - .'tereocaulon alpinum CLAY())

Thamnolia subuiformis SM0IS77) -), NH4) -). CA)(+), CRYOREG) + ).HUMMIOCK)) CARFECE) +

- . WDIST())

Align
Nostoc commune OROMAT() 1 SMOIS77) a ) NH4())
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and soil nutrients) are discussed in the next chap- the plants in Table 11. It contains many that are
ter. associated primarily with xero-mesic sites, which

Two things should be considered when examin- are typically more hummocky than the dry sites.
ing Table 9 and the correlation tables that follow. Several of the taxa in this list are found on bird
First, these correlations apply only to the range of mounds or in association with small moss hum-
variables at Prudhoe Bay. For example, many mocks.
plants that are normally thought of as calciphiles Forty-five taxa are positively correlated with
or basiphiles may not correlate with calcium, car- slope (Table 14). Many of the plants in this list are
bonates or pH because of the range of these pa- also positively correlated with snow regime, as
rameters within the Prudhoe Bay landscape. Sec- would be expected.
ond, several of the variables are strongly linked to The picture that develops is that soil moisture is
each other (Table 10). These interactions are very indeed an important factor, particularly for many
complex, and no statistical treatment has been of the dominant plants in the landscape, such as

menused to unravel them. The information from Carex aquatilis, Dryas integrifolia, Drepanocla-
Table 10 was used to aid in the interpretations dus brevifolius and Scorpidium scorpioides. The
discussed below. percentage of soil moisture, however, varies con-

Species correlations with moisture-related fac- siderably depending on the organic content of the
tors. High correlations would be expected between soil and does not correlate well with many of the
most taxa used as keys for the vegetation stand taxa used for identifying stand types. Often sites

• types along the principal moisture gradient and that appear quite dry are actually dry only on the
the estimates of site moisture. Table I I reflects surface. It is here, in a relatively thin surface layer,
this very well. Of the 13 taxa that appear in the that many of the lichens and mosses find optimum
stand type names along the alkaline moisture gra- conditions for growth. The moisture conditions 10
dient (Table 3, Stand Types BI, B2, U3, U4, M2, cm deep are often very different and unrelated to
M4, El and E2), 10 are in the list in Table 11, and the shallow-rooted plants on the surface. This is
7 of these are correlated at the 0.001 level. Of the particularly true in the dry organic soils.
36 taxa that show strong negative correlations Many taxa at Prudhoe Bay appear to rely heavi-
with site moisture regime, 72% are found in Stand ly on hummocks, where they find the moisture
Types BI or B2. The remaining 2806 are associ- conditions best suited for their growth. This is to
ated with dune and dry river bar stand types. be expected in such a wet environment. In fact,

Fourteen of the taxa (39%) are lichens (7 crus- more species are correlated to hummock height
.... tose and 7 fruticose), 12 (3307o) are forbs, 2 (6076) than to any other variable used in this analysis.

are prostrate shrubs, 3 (8%o) are graminoids and 3 Hummocks were not examined in detail in this
(807o) are mosses. study, but this result should encourage more in-

Sixteen taxa show strong positive correlations depth work, such as Raup's (1965) studies of turf
with moisture regime; 7 of these (4407) are grami- hummocks in Greenland.
noid, and 4 (2507o) are mosses. These are all associ- Another factor related to site moisture is availa-
ated with wet, and particularly with aquatic, tun- ble water (Table 15). The list of taxa highly corre-
dra types. Taxa that show strong correlations with lated with this factor is surprisingly very different
soil moisture but that occur in the more mesic sites than the list of plants correlated with soil moisture
would not be expected to have significant linear (Table 12). The lists have only one plant in com-
regressions since they probably have more bell- mon, Eriophorum scheuchzeri. This is also the on-
shaped distribution patterns. ly species that is correlated with both site moisture

The nonsubjective variables related to site mois- regime (Table 11) and available water (Table 15).
ture regime give a better picture of the nature of Available water is defined as that part of the soil
the gradient. For instance, fewer taxa correlate moisture that is readily absorbable by the plants.
with the actual percentage of soil moisture (Table It is the difference between the wilting point
12) than those with the subjective moisture rating, (measured at 15 bars suction) and the field capac-
particularly for negative correlations. Note that ity (measured at V. bars suction), which is the
only two lichens show significant correlations with amount of water remaining in the soil after it is
soil moisture. saturated and then freely drained. Since most of

The list of taxa correlated to hummock size the Prudhoe Bay soils are completely saturated,
(Table 13), however, is longer than that for the there is not a high degree of correspondence be-
moisture regime rating, with 47 taxa showing posi- tween the available water and the total soil mois-
tive correlations. This list contains only 33076 of ture.
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Table 10. Pearson's correlation coefficient matrix for all environmental variables. Double starred (**) coeffi-
cients are correlated at P :s 0.001; single starred (*) coefficients are correlated at 0.001 < P < 0.05. Values of 99.00 de-
note uncalculable coefficients.

SAND SILT CLAY HYGMIOIS OROMAT H2OABSN FLOCAP WILTPT AVH20 8DENS77 SMOIS77 PH NH4
SAND 1 000
SILT -0 881 1 000
CLAY -0 634.. 0 194 1 000

. . HYGMOIS -0 092 -0 093 0 344- 1 000
*o. OROMAT 0 098 -0 247. 0 200 0 933.. 1.000

H2OABSN -0 133 0 005 0 161 0 781.. 0,841. 1000
* FLDCAP -0 094 -0 049 0 261. 0 936.. 0953.. 0909.. 1 000

WILTPT -0 051 -0039 0 162 0874. 0 933-. 0944.. 0965. 1 000
AVH20 -0 184 -0 055 0447-- 0 668.. 0545-- 0.355.- 0.615.- 0,388- 1.000

-B-- 60ENS77 0 224- -0 102 -0 299. -0 708.. -0.721-. -0.733.. -0.743-. -0 728.. -0428-- 1.000
SMOIS77 "0 103 0 044 0.141 0 664.. 0 707.- 0.848.. 0 764.. 0 786-. 0 328-. -0.781-- 1 000
PH -0 129 0 371. -0 340- -0.779-. -0.863-- -0598 -0 760-. -0.710.. -0 540.. 0 561.. -0.515.- 1.000
NH4 -0 112 -0 146 0 393. 0 263. 0,359- 0.321- 0,306- 0.338. 0.078 -0 387.. 0.370.. -0.352.. 1.000

*N03 -0 240 0 232 0 081 0 508:: 0.394.- 0.299- 0 453.. 0 379-. 0.449-- -0.326. 0.208. -0.289- -0.070
C03 -0 159 0 369 -0 274. -0 684. -0 678-. -0.447.. -0 588.. -0.571=. -0.355-- 0.433-- -0 379-- 0.703-. -0.207.
P -0 243- 0 324- -0 043 -0 192. -0 207. -0 114 -0 169 -0 117 -0 233. 0 083 -0,249- 0.375. -0.144
K -0 175 0 055 0.218 0 254. 0.261. 0.300- 0 278. 0 322. 0 042 -0.296. 0.189- -0.172 -0.103
CA -0 425. 0 355- 0 219 0 678-. 0 538.- 0.490.. 0.625.- 0.552.. 0 549.. -0 488.. 0.291- -0.258. -0.146

MG 0 098 -0 438.. 0 447:. 0,747:: 0,687:: 0,538:: 0 671.: 0.606. 0 554. -- 0 439.. 0 429.. -0.618.. 0.239.
MOISREG -0 224- 0.092 0 315. 0 371.. 0 456. 0 569.. 0.481.. 0.502.. 0 216 -0 623-. 0 657-- -0 351.: 0.421..
TEMPREG -0 370 05 27. -0 093 -0 220. -0 297. -0.026 -0.155 -0.093 -0.266- 0 ;59 -0 091 0.428 . -0.112
SNOWRE -0 265. 0 241. 0 156 0 065 0 045 0.065 0 063 0 051 0 067 -0 187. 0 110 -0.011 0.008
CRYOREG 0 059 -0 081 0 011 -0 051 -0 094 -0.282- -0 134 -0 192. 0 102 0 259 -0 312-. 0.010 -0.248.
HUMMOCK -0 095 0 122 -0 003 0.097 -0.017 -0.165: -0 040 -0 097 0 152 0.034 -0.293- -0.032 -0.227.
SLOPE -0 003 0 070 -0 108 -0.164 -0,248 -0.276 -0 281 -0.265 -0 194- 0 318. -0 313-- 0.255- -0.187.
ASPECT -0.050 0 131 -0 109 -0 199. -0 264. -0269. -0 276 -0270 -0 156 0 310. -0,293. 0 273 -0.186.
THAW77 0 226. -0 061 -0 368- -0 602-. -0 581.. -0.494. -0 605.. -0 535.- -0.524.- 0.624.. -0.444.- 0 556.. -0.221.
H20OPTH -0 158 0,035 0 271- 0 071 0 113 0.423.. 0.239. 0.281. -0 006 -0 232. 0.356.. -0 025 0.499.
SOIST -0 396.. 0.479.. 0039 0.127 -0002 0.137 0 098 0.119 -0.014 -0067 0 102 0092 -0.077
WDIST -0 387. 05 67. -0 123 -0318.. -0 440. -0.252. -0 351.. -0 334. -0 233. 0.148 -0.148 0 519.. -0.300.

0SAGOiS 0237. -0 506. 0 335. 0 733.. 0 735.. 0 401-- 0.632-- 0.536-. 0.613.- -0 478.. 0.415.. -0.811-. 0.209.
SOILCOV 0 337. -0 308- -0 195 -0 166 -0 063 -0,01; -0 034 0 021 -0.185 0.227. -0.029 0.086 0.003
ROCKCOV 0 174 -0 140 -0 132 -0 181- -0 182 -0191 -0 216 -0 195. -0 175 0.329. -0 147 0.128 -0.146
H200CV -0 184 0 123 0 181 0 074 0.124 0 375.. 0 228. 0 234. 0 097 -0 340.. 0.514.. -0.012 0.445..
MARL -0 266" 0 324- 0 021 0.010 0 047 0.164 0093 0 148 -0 119 -0355. 0.381-- 0.081 0.439.
BEAR 99 000 9 000 99 000 0 185. 0 102 0 022 0 083 0.070 0 082 -0 076 -0.006 -0.066 -0012
FOl -0027 0 103 -0 124 -0156 -0175 -0.139 -0.137 -0122 -0.117 0 130 -0 166 0.154 -0.142
CARFECE 0 171 -0 167 -0 085 -0 036 -0061 -0,195. -0.076 -0.099 0 036 0 179 -0.262- -0.050 -0.091
CARGRAZ -0 231 0261. 0 050 -0 005 -0 022 0 061 0 000 0.043 -0.137 -0.119 0 021 0.102 -0,010
SQRRL 0 384- -0321 -0290- -0 268- -0 256- -0 208- -0 239- -0.193- -0 266 0 352.. -0.249- 0.262. -0.094
"RWNLEM -0 182 0,153 0 137 0 042 O 057 0 098 0 089 0.096 0 020 -0.056 -0 012 -0.044 -0054
COLLEM -0 138 0_197 -0 043 -0097 -0 129 -0 124 -0 119 -0 115 -0.071 0120 -0.149 0.140 -0 1115
PTARMI 26 020 0023 0061 -0088 -0095 -0 085 -0.108 0.02 0 137 -0.090 0052 -0.085PTASI 00267 -0 336 - 0 02 13 060
GOOSE 0367 -0336. -0 224 -0 165 -0 048 -0073 -0.139 -0 104 -0 182 -0.46 -0.045 0.003 0,164
MISBIRO -0 174 0.205 0 025 0 288- 0209. 0.185 0 198. 0.136 0299. -0094 0.249- -0.164 -0.074
9RYOCOV -0.450.. 0 490-. 0 149 0 102 0 004 0 078 0 054 0 054 0.029 -0 238- 0.075 0.085 0.081
FL!CCOV -0 066 0 062 0 078 0 %69 0 000 -0.143 0 037 -0 075 0 357.. 0.061 -0 169 -0.013 -0 092
CLICCOV 0 151 -0 218. 0 043 -0 027 -0 038 -0 189 -0 093 -0 113 0010 0 151 -0 206 -0 134 -0.162

- . - ERECOED 0041 -0 139 0 143 0 182. 0 292. 0 280. 0 279. 0297. 0 121 -0 240. 0.173. -0.227. 0.18
OROSDED -0 121 0 051 0 167 0 161 0 104 0 092 0 145 0 070 0 303 0 156 0 100 -0.096 -0 044

THAW77 HOOPTH S0IST WOIST SAGDIS SOILCOV ROCKCOV M2OCOV MARL BEAR FOX CARFECE CARGRAZ

R2OPIH -( IU0 1 000
50IS- C '5. 0 116 1 000
WOIST 0 089. 0 019 0 557.- 1 000
SA001S 0 46'." -0 103 -0 075 -0 564-- 1 000
SOILCV 0 453.- 0 136 -0 173. -0 190- -0 074 1 000
PRC K~lv 1 34 -o 03' 0 061 0 111 0 114 0 427. 1 000

70COV 1. -' 0 907.. 0 136 0 095 -0 099 0 084 -0 058 1 '300
S... ..v 0 ..... 0 ,2, 0 193 0 179 0 036 0 070 0 591.. 1 000
BEAR 0 0 , -0 029 0 084 -0 016 0 149 -0 075 -0 019 -0 037 -0 045 1 000
FTX 0 344" . 0 06' 0 168 0 086 -0 053 -0 080 -0 023 -0 096 -0 117 -0 033 I 000
CARF7E C 122 -0 143 0 197- -0 052 0 137 -0 164 -0 008 -0 191- -0 231- -0 065 0 215 1 000
CAP'TA, -0 (1- -0 075 0 201" 0 278" -0 184. -0 154 -0 057 -0 104 0 204. -0 039 -0 099 -0 127 1 000
S0oL 3, 9O'- 0 0-8 -0 099 -0 028 -0 179 0 353.. -0 042 -0 109 -0 133 0 194- 0 130 0 013 -0 113

2' -3 04IC 1 108 9 0 067 "0 040 -0 106 -0 027 -0 052 -0 014 -0 018 -0 047 -0 027 0 162
11COLLI1 02,-0" 065 0 256. 0 005 0 104 -0 153 -0 039 -0 088 -0 058 -0 030 0 379.. 0 243. -0052

PTA III . 05. 0 115 0 111 078 -0 120 0 003 0 067 -0 102 -0 028 0 234. 0 310 -0 087
22 '0 017 -0 282. -0 234- 0 035 0 117 -0 045 -0 081 -0 062 -0 030 -0 029 -0 078 -0 091

MI "I n . 0 088 0 265 0 044 0 224- -0 199. -0 013 0 039 -0 172 0 042 0 141 r' 164 -0.091
S05r 0 13 0 305". - 175. -0 516. -0 168. -0 097 0 130 -0 102 -0 026 -0 066 0.244-

a. 2 1 0 ?9. 0 '20 0 147 -0 244" -0 073 -0 165 -0 199. -0 034 -0 010 0 466.. -0.138
0V 7 -T 08; -0 053 0 127 0 107 0 003 -0 135 -0 164 -0 046 0 099 0 457. -0,136

F -R ' .rT) IC -) 23" -0 308-- 0 149 -0 254. -0 213, -0 092 -0 091 -0 050 -0 116 -0 276. 0 020
-," " "0 03, 0 013 0 '55 0 328"" -0 19'. 0 062 -0 089 -0 082 0 038 -0 025 0 022
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N03 C03 P K CA MG MOISREG TEMPREG SNOWREG CRIOREG -IVMMOC b[OPE ASPFCI

1 000

0 361-. 1 000

0 014, 0 223-. 000
0 171 -0 183 0 460.. 1 000

0 606..* -0 355.= 0 328. 0 467.- I 000
0 529-- -0 582.. -0 256. 0 276. 0 464.. I 000
0.051 -0 113 0 215. -0 026 0 072 0 113 I 000
0 104 0 175. 0 347. 0 032 0 037 -0 440 -0 164 1 000
0 029 0 008 0 057 0 115 0 122 -0 076 0 228. 0 102 1 000
0 335. -0 046 0 173 0 ;87. 0 140 0 111 -0 482:. 0 002 -0 108 1 000

0 230. -0 012 0 199. 0 52 0 334.. 0 113 -0 420. 0 024 0 146 0 464.. 1 000
0 073 0 095 0 207" -O 032 0 080 -0 080 -0 439.. 0 122 0 151 0 170. 0 500"" 1 000

"020 0 27 0 :0 0 300 .. :6= 0 384=- 8= 33
=

"016 002 -09 047=048•

0046 0 144 0 136 -0 060 -0 020 -0 170 -0 425:: 0 169. 0 373-- 0 093 0 383.- 0 801.. 1 000
0 270- 0 297. -0 007 -0 300. -0 465. -0 384. -0 487. 0 32. -0 156 0 032 -0 009 0 474. 0 418--
-0 135 -0 005 -0 059 -0 155 -0 146 -0 147 0 382.. 0 131 0 028 -0 166 -0 216. -0 107 -0 099
0 194. -0 223. 0 157 0 010 0 288. -0 159 -0 099 0 924.. 0 162 0 056 0 126 0 163 0 181.

0 .01 0 383.. 0 396.. -0 029 0 030 -0 610.. -0 119 0 744.. 0 085 0 033 0 039 0 051 0 024
0 465.. -0 709.. -0 346-- 0 120 0 394.. 0 687.. 0 195. -0 520.. 0 003 0 090 0 082 -0 073 -0 099
:0 025 0 037 -0 302- -0 301- :0 322: :0 090 -0 119 -0 082 :0 226- -0 152 -0 261. 0 074 0 098
-0 079 -0 099 0 056 -0 150 -0 205. -0 136 -0 249. 0 076 -0 023 -0 064 -0 146 0 103 0 058
-0 079 0 076 -0 057 -0 I1 -0 068 -0 056 0 500.. 0 150 0 034 -0 223. -0 296. -0 146 -0 136
0 040 0 132 0 093 0 023 -0 02. -0 137 0 487.. 0 177. 0 035 -0 269- -0 267: -0 176- :0 164
0 131 -0 111 -0 0,1 0 007 0 246. 0 313. 0 017 -0 018 -0 106 -0 082 0 288. 0 187. -0 048

0 002 0 140 0 345. 0 327. 0 080 -0 076 -0 263. 0 189. 0 047 0 161 0 194. 0 136 0 231-
0 012 -0 193- 0 225. 0.207. 0 120 -0 025 -0 477.. 0 116 0 092 0 591. 0 360.. 0 157 0 134

-0 013 -0 011 0 236. 0 235. 0 161 -0 141 0 147 0 331.. 0 187. -0 133 -0 146 -0 108 -0 065
0 162 0 266. -0 058 0 016 -0 214 -0 035 -0 301 0 071 0 392. -0 039 -O 108 0 144 0 106
-0 032 -0 080 -0 152 0 277 0 119 0 078 0 064 0 103 0 006 0 005 0 004 -0 076 -0 069
-0 052 0 120 0.259. 0 149 0 085 0 084 -0 284. 0 237. 0 430.. 0 121 0 424.. 0 380.. 0 630-.
0 012 0 047 0.338. 0 107 0 011 -0 012 -0 227. 0 090 -0 197. 0 222 0 028 -0 060 -0 101
-0 126 0 028 -0 052 -0 186 -0 241. -0 138 0 137 -0 245. -0 056 -0 158 -0 090 -0 128 -0 116

0 157 -0 173 -0 027 0 065 0 244: 0 157 -0 008 0 060 0 018 0 103 0 095 0 122 0 075
0 072 0 075 0.266. 0 178 0 223. -0 124 0 169. 0 192. 0 256- -0 182- 0 090 -0 124 0 016

0 237. -0 103 -0 015 0 045 0 321. 0 102 -0 317.. 0 363 0 003 0 519: 0 421.- 0 045 0 025
0 145 -0 045 0.119 0 115 -0031 0 100 -0 340.. -0 109 -0 282. 0 654. 0 286- 0 073 -0 053
0 153 -0 123 -0203. 0 007 -0 078 0 235. 0 298- -0 221. 0 066 -0 257. -0 147 -0 244. -0 239.
0 150 -0 101 -0013 0 191 0 245. 0 90. 0 105 -0 082 0 067 0 113 0 018 0 201. -0 171.

SORRL BRWNLEM COLLEM PTARMIG GOOSE MISBIRD BRYOCOV FLICCOV CLICCOV ERECOED PROSOED

, 1 000

0 053 1 000
0 090 -0 043 I 000
-0 06' -0 040 0 004 I 000
0 050 -0 043 -0 073 0 002 1 000
"0 075 0 014 0 177 0 146 -0 074 1 000

285 0 II 0 137 -0 107 0 039 -0 095 I 000
091 -0 084 -0 08 0 154 -0 141 0 043 0 066 1 000
008 -0 066 -0 030 0257. -0 ''2 0 005 -0 262. 0 306"" I 000

0 19 0 145 -0 160 0 '25 0 201. -0 170 0 128 0 146 -0 292. 1 000

, 0 222- 0 094 -0 016 0 113 -0 198. -0 004 0 098 0 133 -0 071 0 256- 000
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Table 11. Plants correlated with site moisture Table 13. Plants correlated with height of hum-
regime (MOISREG). starred (*) entries are correlated mocks (HUMMOCK). Starred V*) entries are correlated
at the 0.001 level; all others are correlated at the 0.05 level, at the 0.001 level; others are correlated at the 0.05 level.

Positive Negative Positive Negative
correlations correlations correlations correlations

Vascular plants Vascular plants Vascular plants Vascular plants
Arctop hi/a fulva* A ndrosace chamaejasme A lopecurus alpinus Arctophila lva
Ca/tha pa/ustris Armeria maritima A rctagrostis /,?,ifolia Carex aquatilis*
Carex aquatilis* A rtemisia arelica Astragalus umbellatus* Eriophorum sdreuchzeri
Carex saxati/is A rtemiuia borealis Cardamine digitata* PLedicu/aris sudetica
Carex subspathacea A rtemisia glomerata Carex bige/owii Sal/ ova/i/oia
Eriophorum russeolum Astragalus umbellatus Cares sc,rpoidea Saxifraga hircu/us
Eriophorum scheuchzeri* Carex rupestris Cassiope tetragona
Pedicu/aris sudetica * Cares scirpoidea Cerestium beeringianum
Puccinellia phryganodes Chrysanthemum integriJo/ium * Chrysanthemum integrifolium
Ranuncu/us pal/asii Draba a/pina* Draba a/pina
Utricu/aria vulgaris Dryas integrifo/,a* Dryas integrifolia*

E/ymu, arenarius Festuca baffinensis*
Bryophytes Kobrecsia myosuroides Festuca rubra
Cinclidium latifolium Minuartia arctica L/oydia serotina*
Drepanocladus brevifolius* Oxytropis nigrescens Luzula arctica
Meesia triquetra Papa ver lapponicumn Lazuia, con/nsa
Scorpidium scorpioides* Sa/ix ova/i/o/ia Papaver macounii*

Saxifraga oppositifolia Parrya nudicaulis
Alga Pe dicularis capitata
Nostoc commune Bryophytes Poa glauca

Ditrichum flexicaule Polygonum viviparum
Drepanoc/adus uncinatus Soaix reticu/ata*
Encalypta alpina Sa/ix rotundifolia

Soussurea angus!i/o/ia
Lkchens Si/ene acaulis
Caloplaca sp. Ste/aria laeta
Cetraria cucullata
Cetraria islandica Bryophytes
Cetraria n/va/is Anasirophy//um minutum
Evernia perfragi/is Lophozia sp.
Hypogymnia subobscura A ulacomnium pa/ustre
Lecanora epibryon * Ditrichum flexicaule

Encalypta procera
Funaria arctica
H'ypnum procerrimum

Table 12. Plants correlated with soil moisture in Leptobryum pyriforme
late August 1977 (SMOIS77). Starred (*) entries are Rhacomitrium /anuginosum

correlated at the 0.001 level; others are correlated at the 0.05 Rhytidium rugosum
level. Timmia ausiriaca

Tortula rurally

Positive Negative
correlations correlations Aetn.an n.cn

Vasclar lans Vaculr plntsCalop/aca sp.
Vasclar lans Vaculr plntsCetraria cucu/lata*

Arc tophi/a fuiva A rtemisia borealis Cetraria isandica*

Carex aquatilis* Chrysanthemum integrifolium Cetraria richardsonii
Carex rartflora Dryas inlegrifolia Cladonia graris
Carex saxatilis Minuartia arctica Cladonia pucil/um
Eriophorum russeolum Sazxifraga oppositifolia Dactyl/na arcrica
Eriophorum scheuchzeri * Dacty/ina ramulosa
l-lirochloe pauctflora B ryophytes Lecanora epibryon
Ranunculus pal/asii* Ditrichum flexicau/e Ochrolechia frigida
Sarxifraga foliolosa Drepanoc/adus uncinatus Pe/tigera aphthosa
Saxifraga hirculus- Pe/tigera canina*
Utricularia vu/garis * Lkchens Pertusaria sp.

Lecanora epibryon Physconia muscigena
Bryophytes Thammolia subuliformis Thamnolia subuliormis
Blepharostoma trichophy//um

V Drepanocladus brevifolius
V Scorpidium scorpioides

Alga
Nostoc commune*
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Table 14. Plants correlated with slope angle Table 15. Plants correlated with the percentage of
(SLOPE). Starred M* entries are correlated at 0.001 level; available water (AVH2O). Starred M) entries are corre-
others are correlated at the 0.05 level. lated al the 0.001 level; others are correlated at the 0.05 level.

Positive Negative Positive Negaive
correlations correlations correlations correlations

Vascular plants vascular Plants vascular Pants Vascular plamis
Anemone richardsonii Carex aquatfs Caliha palustris Equisetum vartegtum
As: ragalus umbellagus' Eriophorum anguslifoliumCremiaraPeonubree
Brava purpurascens Pedicularis suderica Duponfia fisheri
Cardamine digilala rohumseczr*
Carex scirpoidea Beyophyles Eohrmshc~r
Cassiope t:ragona *Campylium stellatumn Luzula aruanor
Chrysanthemum inlegrafolium Drepanocladus brevifolius Ronla s afloa
Dryas inlegrifolia Ranulus lallai
Epilobium latifolium Saks/ag planifla
Fesluca bajfinensis Sxfaacru
Festuca rubra Silene wahlbergella-

Lloyia srotia *Utricularia vulgaris

Luzula confusa Bryophytes
Oxytropis borealis Lpoi p
Oxylropis fligrescens* PtLphoziiarp
Papaver macoun,, Plilidium ciliarem
Pelar uiah Dicranuin elongalum,

Pdclrscap it ala Distichium inclinatum
Poo glauca Hylocomium splendens
Salix reticuldaa
Salix rolundifolia Polvtrichastrum aipinum*

Seneco reed~fliusPotrichaceae
Sienet acsiaul s Rhacomitrium lanuginosum

Silee aculisRhytidium rugosum

Dryophytes Tomenthypnurn nitens

*Aulacomnium palustreLihn
Did vmodon asperifolius Alectoria nigricans*
Funaria arcllca Cetrarta cucullatir
Hyvpnum cupressiforme Cladonia gracilis'
Hypnum revolutum Cladonta phyllophora
Leptobryum pyriforine rwaoma pociflum
Timmua austriaca' Cornicularia diegn
Tortula ruralis Dactylina arcrIica*

Ochrolechia Irigida*
Ciclrai uulhg Pertusaria dactvlina

Cetraria delisei
Celraria nivalts*
Ceiraris richardson::' ganic matter (Table 16). About 4007 of the taxa
Cetraria tIdesil correlated with available water are also correlated
Peloigera aphihosa with organic matter. These taxa are again mil
Peltigera canina' ail
Perrusaria sp. from the more mesic areas. Taxa that are corre-
Physcorna muscigena lated with both organic matter and soil moisture

Xan~ori eleons ______are generally closer to the extremes of the moisture
gradient.

The correlations with organic matter and availa-
The plants that correlate with available water ble water are also closely linked to the pH gradient

are primarily found in moderately well drained or- and other influences due to loess. These are dis-
ganic soils. The two notable exceptions are Du- cussed more thoroughly in Chapter 4.
pontiafisheri and Eriophorum scheuchzeri, which Species correlations with soil nutrients. Correla-
have their modal distributions in wet, highly or- tions between plant taxa and nutrients are difficult
ganic sites. The cryptogams in the moderately well to establish on a microscale because of the large
drained sites appear to be influenced by available standard errors in total nutrient statistics and the
water percentages to a greater extent than the vas- I arge quantity of data required for analysis. Sever-
cular plants are; 6107 of the plants correlated with al investigators (including Gersper et al. 1980 and
available moisture are bryophytes or lichens. The E% crett 1980a) have shown that nutrients, particu-
list of taxa correlated with available water is re- larly phosphorus, can fluctuate widely within
tiected to some extent in the correlations with or- homogeneous map units.
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Table 16. Plants correlated with the percentage of grasses and dicots, while most of the wet tundra
organic matter (ORGMAT). Starred (*) entries are cor- has stunted growth of sedges and mosses. Carex
related at the 0.001 level; others are correlated at the 0.05 aquatilis, Dupontiafisheri, Eriophorurnangusti-
l-vl.folium and presumably most low-temperature,

Positive Negaive low-phosphorus plants are adapted to tolerate ex-
: ,'orrelalwrn correlagums tremely low levels of phosphorus through very ef-

ficient phosphate absorption mechanisms (Chapin
Vaclarplants Vasculaplants and Bloom 1976, Chapin et al. 1975, 1980a, b,
Caltha palustris Androsace chamaejasme
Carex aquattis A rmeria maritima Chapin 1977, 1978, 1980).
Carex misandra Artemisia borealis Webber (1978) used 33 common tundra taxa to
Carex rartflora Astragalus alpinus correlate vegetation types with soluble phosphate
Draba lactea Carex rupestris
Eriophorum russeolum Carex scirpoidea levels at Barrow. Several taxa showed distinct cor-
Eriophorum scheuchzeri Chrysanthemum integrifolium relations with phosphate. Dupontiafisheri, Arcta-
Hierochloe pauciflora Dryas integrifolia* grostis latifolia, Alectoria nigricans and Dactylina

I*ii Petasites frigidus Equisetum variegatum
Ranunculus pallasit Kobresia myosuroides arctica showed positive correlations; Eriophorum
Salix planifolia Polemonium boreale russeolum, Drepanocladus brevifolius and Callier-
Saxifraga foliolosa Saxifraga oppositifolia gon sarmentosum showed negative correlations.
Sdene wahlbergella
Utricularia vulgaris Bryophytes Webber found four general trends: 1) bryophytes

Ditrichumflexicaute were concentrated in low-phosphorus areas, 2)
Bryophytes Drepanocladus uncinatus caespitose monocots, rosette dicots, lichens and
Dicranum angustum
Mnium blytthi Lichens evergreen shrubs were in sites with moderate phos-
Mnium rugicum Lecanora epibryon phorus, 3) deciduous shrubs were in areas with
Polytrichaceae slightly higher phosphate levels, and 4) mat, cu-

Lichens shion and erect dicots were in high phosphate
Alectoria ochroleuca areas. Single-shoot monocotyledons were inde-
Cladonia gracilis pendent of phosphorus. This information was'.-... Cladonia lepidola
Cladonia phyllophora based on a data set with only 15 phosphate deter-
Cladonia squamosa minations.
Ochrolechia frigida At Prudhoe Bay the growth forms exhibit
Aig slightly different correlations with phosphorus
Nostoc commune (Table 17). Evergreen shrubs (i.e. Dryas integri-

folia and Cassiope tetragona) and pleurocarpous
mosses show highly significant positive corelations

Until recently most information regarding arctic with phosphorus. Others showing significant posi-
plant nutrient relationships has been inferred from tive correlations include prostrate deciduous
site observations; few ecological investigations hrubs and mat and cushion dicotyledons. Only
have involved detailed soil analyses. Work begun deciduous willows between 3 and 10 cm tall are
during the IBPTundra Biome program approached negatively correlated with phosphorus. Table 17
nutrient relationships more directly. That work lists strong correlations between several soil pa-
focused on phosphorus and nitrogen, particularly rameters and growth forms. Soil moisture, phos-
with Dupontia fisheri, Carex aquatilis, Eriophor- phorus and calcium are correlated with the great-
um angustifolium and a few other graminoids est number of growth forms. Nitrates, ammoni-
(Chapin 1972, 1973, 1978, 1980, Chapin et al. um, pH and organic matter also show strong cor-
1975, McKendrick et al. 1978, 1980). Recent relations with several growth forms. Soil texture,
studies with tundra-plant nutrient limitations (UI- carbonates, potassium and magnesium are less im-
rich and Gersper 1978) and the response of tundra portant in the correlations.
to fertilization (Chapin 1978, McKendrick et al. Correlations between soil nutrients and indi-
1978, 1980) have greatly increased our I owledge. vidual plant taxa (Tables 18-21) give more de-

The arctic tundra is seen in this and other work tailed information. Most of these nutrients show
(e.g. WarrenWilson 1957, Haag 1974)as anutrient- highly significant correlations with the loess gra-
poor environment, particularly with respect to dient (i.e. SAGDIS, Table 10), which, as we will see
available phosphorus and nitrogen. The only sites in the next chapter, influences nearly all the soil
where Ulrich and Gersper (1978) consistently properties. Because of the strong interaction be-
found plants not deficient in nitrates were owl tween variables and because of the scarcity of in-
mounds. These sites were usually rich in healthy formation in the literature to support or reject the
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Table 17. Correlations between growth form and soil variables. Positive and negative correlations for Pearson's product

moment correlation coefficient are shown; the starred entries () are correlated at the 0.001 level; others are correlated at the 0.05 level.

Positive Negative Positive Negative
correlations correlations correlations correlations

Soil moisture Available water
Single-shoot monocotyledons* Evergreen shrubs* < 10 cm Aquatic dicotyledons
Algae* Mat dicotyledons Leafy liverworts

Rosette dicotyledons
Crustose lichens Sand
Fruticose lichens Mat dicotyledons Pleurocarpous mosses

Acrocarpous mosses
Organic matter
Single-shoot monocotyledons Evergreen shrubs$ < 10 cm Clay
Aquatic dicotyledons Cushion dicotyledons Deciduous shrubs < 3 cm

Algae Aquatic dicotyledons

Sill NH.
Pleurocarpous mosses Single monocotyledons Evergreen shrubs < 10 cm

Acrocarpous mosses Algae Cushion lichens

Algae
p

pH Evergreen shrubs* < 10 cm Deciduous shrubs 3-10 cm

Evergreen shrubs < 10 cm Single-shoot monocotyledons Deciduous shrubs < 3 cm

Cushion dicotyledons' Leafy liverworts Cushion dicotyledons
Mat dicotyledons

NO, Pleurocarpous mosses
Deciduous shrubs < 3 cm Deciduous shrubs 3-10 cm

* Caespitose monocotyledons Horsetails Ca
Fruticose lichens Deciduous shrubs < 3 cm Deciduous shrubs 3-10 cm

Caespitose monocotyledons Horsetails
K Leafy liverworts
Acrocarpous mosses Rosette dicotyledons Foliose lichens

Fruticose lichens
Mg

" Single-shoot monocotyledons
Aquatic dicotyledons

Table 18. Plants correlated with total available Table 19. Plants correlated with total available ni-
" ammonium (NH4). Starred (*) entries are correlated at trate (N03). Starred (M entries are correlated at the 0.001

the 0.001 level; others are correlated at the 0.05 level, level; others are correlated at the 0.05 level.

Positive Negative Positive Negative

correlations correlations correlations correlations

-ascular plants ,ascular plant Vascular plants Vascular plants

". Irophlia.u/lva Drvas nieersloha Carex misandra Equtsetum variegatum

Carex aq uatths Draba lactea Salix ovalifolia
Br.ophite Juncus biglutnis

"Rn oph.Is llvlenumn j'ro'errtiion Luzulo arctica

Scorptlin is orltoile% Papaver macounii

lortetla ar t. a Lichen Silene acaulus
I/..lamhola iiulifi rmis Silene wahlbergella

Stellaria aeta*

Bryophytes
Polytrichaceae
Rhacomirrium lanuginosum"

Lichens
A lectoria nigricans"
Cetraria cucullata
Cetraria nivalis*
Cladonia pocillum *
Cornicularia divergens*
-Hypogymnia subobscura*
Lecidea ramulosa
Lecidea vernalts
Ochrolechia frigida
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Table 20. Plants correlated with Ita.' available Table 21. Plants correlated with total available
*phosphorus (P). starred ()entries are correlated at the potassium (K). starred ()entries are correlated at the 0.001

0.001 level. others are correlated at the 0.05 level, level; others are correlated at (he 0.05 level.

Positive Negative Positive Negative
correlations correlations correlations correlations

Vasular plants Vascular plants Vascular plants vascular plants
A lopecurus alpinus Armeria maritima Asiragalus umbellatus Armeria maritima
Carex rupestris Eriophorum scheuchzeri Chrysanthemum integrifolium* A rtemisia borealis
Cerastium berringianum Pedicularis sudelica Draba alpina Equisetum variegatumn
Chrysanthemum integrifolium * Polemonium boreale Eriophorum angustifolum Polemonium boreale
Dryas integrifolia * Salle ovalifolia Hierochloe pauciflora
Eutrema edwardsii

*Festuca rubra Bryophytes Bryophytes
Minuartia arctica* Dicranum angustum Blepharostoma trichophyllum
Papaver macounii* Distichum inclinaturn Calypogeia muelleriana

*Parrya nudicaulis Potytrichaceae Cratoneuron arcticum
* Salle rotundefolia Dicranuin sp.

Saxifraga oppositifolia Lichen Ditrichum flexicaule
Cladonia gracilis Encalpyta alpina

Bryophytes Encalypta procera
Plagiochila orctica Mieesia uliginosa
Dicranum sp.
Didymodon asperifolius Lichens
Ditrichum flexicaule* Hypogymnia subobscura
Drepanocladus uncinalss Lecanora epibryon
Encalypta alpina *Peltigera spuria
Hypnum revoluturn
Rhytidium rugosum
Thuidium abietinum
Timmia austriaca
Tomenthvpnum nitens
Tortula ruralis*

tichens Table 22. Plants correlated with snow depth
Cetraria tilesii regime (SNOWREG). Starred (*) entries are correlated at
Lecanora epibryon (he 0.001 level, others aire correlated at the 0.05 level.
Peltigera spuria*

Positive Negative
correlations correlationsinformation in Tables 18-21, they should be re-

garded as hypotheses on which to base further ex- Vascular plants vascular plants
periments and observations. Some of the correla- Anemone richardsonii A ndrosace chamnaejtasme
tions are, however, supported by literature from Astragalus umbellatus A rtemisia borealis

othr aeasin heArcic.Forexapl, te psitveCarex scirpoidea* A rtemisia glomerataohrreaos b teena m nu n Arcti.Frea pe ih opiiv Casiope tetragona Cochlearia officinalis
coreaton btwenam onuman ActphlaEquesetum scirpoides Lesquerella arctica

fulva and Carex aquatilis are logical in view of the GninlapoiqaOyrpsn*ecn
wok fGespretal 190) hepoiiv crel-Lloydia serolina Puccinellia anderonu
workof erser t a. (980. Te psitve jrrla-Oxytropir borealis

tions between nitrates and phosphorus and several Puccinelia phryganodes Uchems
dicot and dry graminoid taxa are equally logical in Sk e clt vri efais

Senecio atropurpurees Fulgensia bracteataview of the work of Webber (1978), McKendrick Silen, acaulis Hypogymnia subobscura
et al. (1980), Gersper et al. (1980) and others. The Lecaftora epibryon
strong correlation between Dryas and phosphorus 3r3'ohildarcc aToia cumlata
was specifically noted by Tedrow (1970).PaioiaartaXnhraelas

A ulacomnium palustre
Species correlations with snow depth regime. Dirrichum flericaule

The list of taxa correlated with snow depth (Table Dretsanocladus uncinatus
Encalypta procera22) is fairly long and contains most of the diagnos- Hpu ursiom

tic taxa in Stn ye 1,U6 and U7. It does Timmia noru'egica

not contain Sa/ix rotundifolia, which nearly al- Tomenthypnum nitens
ways occurs as an important plant in deep snow
beds. This is probably due to a bimodal distribu- Cerraria deliset
tion pattern, since S, rotundifolia also occurs as a Cefraria richardson,,

-* 66

...........................................



dominant plant in many exposed sites. Other includes Oxytropis nigrescens, Lesquerella arctica
plants that are associated with snow beds include and several crustose lichens, all members of Stand
Cassiope tetragona, Carex scirpoidea, Senecio at- Type B 1.
ropurpureus, Silene acaulis, Salix reticulata, Gen- Growth forms that show a positive correlation
tianella propinqua, Lloydia serotina, Equisetum with snow depth are evergreen shrubs (10-30 cm
scirpoides, Ditrichum flexicaule, Tomenthypnum tall), single-shoot graminoid monocotyledons,
nitens, Depanocladus uncinatus and Cetraria nongraminoid monocotyledons and pleurocarp-
richardsonii. The appearance of Puccinellia ous and acrocarpous mosses. Crustose lichens
phryganodes in the list is surprising and is prob- show a negative correlation with snow depth.
ably due to the selection of some sites in estuaries Fruticose lichens are most common in early-melt-
that are also snow collection areas. This correla- ing snowbanks but are rare in late-melting snow-
tion is barely significant at the 0.05 level. The list banks.
of plants with negative correlations to snow depth Species correlations with cryoturbation regime.

The list of taxa positively correlated with cryotur-
bation (Table 23) is long and reflects both the im-
portance of frost stirring in the Prudhoe Bay land-

Table 23. Plants correlated with cryoturbation re- scape and the adaptations required of plants to
survive in a frost-active environment. Plants with

gime (CRYOREG). Starred (*) entries are correlated at the

0.001 level; others are correlated at the 0.05 level, compressed growth forms, such as caespitose
monocotyledons and cushion dicotyledons, appar-

oieevently have an advantage over plants with rhizoma-• Positive Negative

correlations correlations tous root systems, such as most single monocoty-
ledons (Table 24). Lichens have an advantage be-

Vascular plants Vascular plants cause of reduced competition from other plants
Astragalus umbellatus Carex aquatilis* and because they do not have roots in the unstable
Carex misandra Eriophorum russeolum
Carex rupestris* Pedicularissudetica soil. Pleurocarpous mosses, in contrast, are rela-

" Carex scirpoidea tively scarce, possibly because of the usually xeric
• Dryas integrifolia* Bryophytes environment. However, several small acrocarpous

Juncus biglumis Drepanocladus brevifolius
Luzula arctica* Scorpidium scorpioides mosses, such as Bryumn wrightii, B. stenotrichum,
Minuartia arctica* Encalypta alpina and Ditrichum flexicaule, are
Oxytropis nigrescens positively correlated with frost disturbance. Taxa

SiPedicularis lanata
Poa arctica with negative correlations to cryoturbation are

. Saxifraga oppositifolia species typically found in very wet meadows.
Frost disturbance was not examined in detail atI~i-Bryophytes

* ryophyietri u Prudhoe Ba.All types of frost disturbance, in-

Bryum wrightfi cluding frost scars, solifluction and turf hum-
Ditrichum flexicaule mocks, were considered in one broad category.
Drepanocladus uncinatus
Encalvpta alpina The length of the list of taxa (Table 23) and the
Hypnum procerrimum* high significance of many of these correlations
Oncophorus wahlenbergii suggest that this gradient deserves more attention,
Tetraplodon mnioides as suggested by Hopkins and Sigafoos (1951) and

Lichens Sigafoos (1952).
A lectoria nigricans*
Cetraria cucullata
Cetraria islandica
Cetraria nivalhs Table 24. Growth forms correlated with cryotur-
Cladonia gracilis bation regime. Starred () entries are correlated at the 0.001

Cladonia pocillum* level: others are correlated at the 0.05 leel.
Cornicularia divergens

n Dactylina ramulosa
Evernia perfragilis Pow, .cvarne
Hypogymnia subobscura *
Lecanora epibryon*
Lecidea vernalis*
kOhrolechia frigida (acpi oe ni1nocoI~lcdon, Singlk-%hool mollx ot vdons*

".tPertusaria sp. 110,.honl di:oI%.IcdonI' VlCUro,:ar .. t, nmo-c,

Physconia muscigena (ruqto, Iichcns*

Solorina SP. * I runcoc hcen*

Tha nola vuhulthinfri 
°  loiow Ichhn,
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Table 25. Plants correlated with sign of brown Table 27. Plants correlated with sign of ptarmigan

lemmings (BRWNLEM). Starred (*) entries are cor- (PTA RMIG). Starred (*) entries are correlated at (he 0.001
related at the 0.001 level; others are correlated at the 0.05 level. level. others are correlated at the 0.05 level.

Positive Negative Positive Negative
correlations correlations correlations correlations

Vascular plants Vascular plants
Dupontiaj.isheri* A rtemisia arctica
Eriopho rum angustifolium * Chrysanthemum integrifolium,
Sal ix arctica Draba alpia

Dryas integrifolia
Bhyophytes Eutrema edwardsui
Calypoleia muelleriana *Lesquere/la arc/u
Encalypta procera Minuartia arctica'
Fissidens sp). Papaver lapponicum
Meesia uliginosa Saxifraga oppositifiolia*

Bryophytes
Aulacomnium turgidum*

Table 26. Plants correlated with sign of collared Bryum stenoi'richum

*lemmings (COLLILEM). Starred (*) entries are correlated Dicrum sprfre
at the 0.001 level; others are correlated at the 0.05 level. Pohlia sp.I

Potytrichastrum alpinum
Tetraplodon mnioides

Positive Negative
correlations correlations Lichens

Alectoria nigricans
Vascular plants Cetraria islandica

Anemoe rihardoniiCornicularia divergens
Anemoe rihardoniiLecanora epibryon

Carex scirpoidea Lecidea vernolis
Cassiope tetragona Plieasui
Chrysanthemum inlegrifolium Pfieasui

Equisetum arvense*
Equisetum scirpoides*
Eutrema edwardsii
Gentianella propinqua Table 28. Plants correlatled with goose feces
Oxytropis borealis (GOOSE). Starred (*) entries are correlated at the 0.001
Salix reticulata level; others are correlated at the 0.05 level.

Bryophytes
Blepharostoma trichophyllum Positive Negative
Lophozia sp). correlations correlations
Plagiochila arctica

*Distichium capillaceum Vsuarpat
Ditrichum flexicaule Varscurpatsae
Drepanoca'adus uncinatus Crxsbptae
Encalypta alpina Equisetumn variegatum*
Encalypta procera Bryophytes
If pnum procerrimum Caa-.pu .~ri.

Leptobryum pyriforme Caiancdum nrctum
Timmia norvegica* iciimaciu
Tomenthypnum nitens

Lichen gustifolium and Dupornia fisheri. This was also
Cetraria delisei noted by Batzli and lung (1980) at Atkasook,

Alaska. The correlation with Salix aretica is curi-
ous, considering Batzli and Jung's data suggesting

Species correlations with anitnal-related factors. an avoidance of willows. Collared lemming sign
I t is evident that considerable information regard- (Table 26) is concentrated in snow accumulation
ing animal use of habitat can be gleaned from areas, particularly in the Cassiope band. Ptarmi-
comprehensive vegetation sampling. Tables 25-30 gan (Table 27) have a distinct correlation with veg-

Slist plant correlations with several animal-related etation associated with bird mounds and dry sites,
factors and reflect some rather distinct patterns, probably due to the early spring activities when
Brown lemmings (Table 25) tend to concentrate in the males occupy elevated sites for their mating
areas with high percentages of Eriophorum an- rituals. Considerable goose sign (Table 28) is asso-

68



Table 29. Plants correlated with arctic ground Table 30. Plants correlated with caribou feces
squirrels (SQRRL). Starred (*) entries are correlated at the (CARFECE). Starred (*) entries are correlated at the 0.001
0.001 level; others are correlated at the 0.05 level, level; others are correlated at the 0.05 level.

Positive Negative Positive Negative
correlations correlations correlations correlations

Vascular plants Vascular plant Vascular plants Vascular plants
Androsace chamaejasme* Eriophorum angustifolium Artentiiat arciiia* Care% aquatik
A ndrosace septentrionalis Carex ooiandra Pediiulars %udtica
Armeria maritima Carex rupetri*
A rtemisia borealis Chrysanthemum integrifolium* Bryophyte
A rtemista glomerata Draba alpina Drepanocladus brevifolius
Bromus pumpelfianus Dryas integrifolia*
Elyvmus arenarjus* Eriophorum vaginatum
Luzula confusa Eutrema edwardsii
Pedicularis capitata Luzula arclica
Poa alpigena Minuarita arilia
Poa glauca Papaver lapponicum*
Polemonium boreale Poa arctica
Polygonum viviparum Saxfraga oppositifolia
Potentilla uniflora
Ranunculus pedatifidus Bryophytes
Salix ovalifolia Radula prolifera
Saxifraga hieracifolia Aulacomnium turgidum °

Taraxacum ceratophorum Bryum stenotrichum

Cirriphylum cirrosurr
Bryophyles Distichium inclinatum
Brvum arcticum Ditrichum flexicaule
Ce'atodon purpureus Encalpyta alpina

' 7 Funaria arctica Lepiobryum pyriforme
Pohlia sp.

Lichen Polytrichastrum alpinum
Hypogymnia subobscura* Tetraplodon mnioides*

Lichens
ciated with Carex subspathacea and reflects the Alectoria ngricans*
heavy use of the wet saline meadows by migrating Alectoria ochroleuca

flocks of black brant during early spring (Berg- Caloplaca sp.*
Cetraria islandica*man et al. 1977). The plants associated with squir- Cetraria tilesii

rels and ptarmigan (Tables 27 and 29) are mainly Cladonia gracilis
- dicotyledons and grasses that respond to the in- Cornicularia divergens

Hypogymnia subobscura*
creased supply of nutrients from these animals. Lecanora epibryon

The correlations between caribou feces and dry Lecidea ramulosa

tundra species (Table 30) should be evaluated cau- Lecidea vernalis
Ochrolechta frigidatiously. Although White and Trudell (1980) docu- Pertusaria sp.

mented heavy use of dry, exposed sites by caribou Physconia muscigena
in winter, the abundance of caribou feces in dry Thamnolia %uhuliformis

'r' sites at Prudhoe Bay is probably at least partly a
function of slower decay rates in dry areas. The
negative correlation between caribou feces and SUMMARY
three main taxa of wet Carex aquatilis, Drepano-
cladus brevifolius graminoid meadows may be due This chapter treats several microscale aspects of
to more rapid decomposition of feces in wet areas, the Prudhoe Bay vegetation. Vegetation commun-
although White (White et al. 1975, White and Tru- ities are described along the following gradients:
dell 1980) noted that caribou avoid wet areas, pos- i) site moisture, 2) snow, 3) cryoturbation, 4) ani-
sibly due both to the lower food value of Carex mal activity, 5) coastal disturbances, 6) sand dunes
aquatilis compared to shrubs and Eriophorun and and 7) fluvial disturbance. Maps from the Prud-
to high insect levels in these areas. A proper as- hoe Bay geobotanical atlas (Walker et al. 1980) are
sessment of use by caribou and other animals analyzed. The results show that 45070  of the
should be based on a multiple factor index such as 140-km2 area is water-covered. About 4307/0 is wet
that used by White and Trudell (1980, Table 1). tundra, 19°0 is moist tundra, and less than 1% is
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Figure 43. Dendrogratn of 92 vegetation stdy plots. ('lusterin is performed on the basis of Sorenson's coefficient
of sinilarit "v: C = 2w/(a + b), where a is the suti of the cover values o f the plants in one stand. b is i/ie sitmilar sul,frr the
siecond stand, and w is the sum of the cover values for species that occur in hot/h stands. The Y'am-s represents the level of

- sinilaritv bet ween plots5 or clusters of plots. The shaded areas represent (lusters that are relevanit to the moisture gradient.
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Table 31. Number of taxa correlated tation, especially on the taxa that are dominant in
with microscale variables, the landscape. The moisture gradients, in turn, are

strongly related to small changes in elevation asso-
Positive Negative ciated with patterned ground. Hummock size is a

Variable correlations correlations Total particularly important variable. Although it re-

Mceived relatively little attention in this study, itMoisture gradient

MOISREG 16 28 44 correlates with 61 plant taxa.
SMOIS77 17 9 26 A dendrogram of the 92 study plots (Fig. 43) re-
HUMMOCK 55 6 61 emphasizes the importance of the moisture gra-
SLOPE 41 46 dient within the Prudhoe Bay landscape. The ma-
AVH20 31 2 33
ORGMAT 25 15 40 jor clusters clearly reflect the categories of dry,

Soil nuients moist, wet and aquatic tundras. Nieland and Hok
NH4 4 3 7 (1975) did the first vegetation analysis in the Prud-
N03 19 2 21 hoe Bay region. Their one-dimensional species
P 27 9 36 ordination also reflected the importance of the
K 16 4 20
K -64'20moisture gradient.

Snow gradient Among the soil nutrients, phosphorus is corre-
SNOWREG 23 13 36 lated to the most species (36). Thirty-six taxa are

Cryolurbation gradient correlated with snow depth and 42 with cryoturba-
CRYOREG 37 5 42- tion.

The correlations with animal sign are potential-Animals

BRWNI.EM 7 0 7 ly useful but need to be interpreted cautiously. In
COLLLEM 23 0 23 some cases, particularly for ptarmigan, brown
PTARMIG 22 0 22 lemmings and ground squirrels, the correlations
SQRRL 22 I 23 are likely due to fertijization and/or food prefer-
CARFECE 39 3 42 ence. In other cases, however, the relationship of

an animal with a particular plant is a function of
similar habitat requirements for both species and

dry tundra. Disturbed tundra, including roads and does not necessarily reflect interaction between the
pads, covered 15% of the mapped areas in 1973. plant and the animal. In the case of caribou the
There are more lakes, strangmoor and pingos in correlation partially reflects a site characteristic
the western portion of the oilfield and more low- that preserves the animal sign.
centered polygons in the eastern portion. These results tend to support the recent investi-

Data from 92 study plots are used to examine gations in the Arctic that favor a community ap-
relations among microenvironmental variables proach to studying the vegetation. The ruderal na-
and species cover along the moisture, snow, cryo- ture of arctic vegetation described by Griggs
turbation and animal activity gradients. Correla- (1934) does not appear to be a major obstacle to
tion analysis shows that soil moisture correlates such an approach. Cantlon (1961) suggested that
with nearly all the measured soil parameters. the apparent ruderal character of arctic species

The number of taxa correlated with the various may be due in part to the confusion caused by
environmental variables (Table 31) gives a good many small, closely spaced communities. This is
impression of the relative importance of the varia- particularly true in the patterned ground complex-
bles within the region. Factors related to the mois- es of the Prudhoe Bay region.
ture gradient exert primary control over the vege-
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CHAPTER 4. MESOSCALE GRADIENTS

Cantlon (1961) considered two main types of correlate the plant taxa with the various substrate
mesoscale relationships. The first includes drain- gradients.
age, snow and other gradients associated with
such features as hills, river drainages, alluvial fans
and moraines. At Prudhoe Bay mesoscale relief
gradients are found in association with streams METHODS
and pingos. The changes in soil characteristics due
to mesoscale relief are due mostly to the moisture The substrate effects of loess were studied in
gradient, which was discussed in the preceding two ways. The first was to examine 15 plots in
chapter. The second type of mesoscale relation- roughly equivalent wet tundra microsites along the
ship is related to changes in parent material caused loess gradient and outside the loess region (Table

- by glacial, glacio-fluvial, eolian and marine 32). Nine of the plots lay downwind from the Sag-
events. These changes affect a wide variety of site avanirktok River, and six were north of the area
factors, such as the amount of carbonates, the of loess deposition. All of the plots were in wet
drainage characteristics of the soil, and frost- tundra areas (Stand Types MI, M2 and M4), :n-
induced phenomena. cluding low-centered polygons, strangmoor and

This chapter deals almost exclusively with wet lake margins. The soils all had deep organic
parent-material changes related to loess deposited layers and were generally hemic, except in the

- '* from the Sagavanirktok River. The prevailing Type M4 plots, which had fibric organic materi-
winds from the east-northeast transport the vast als. Regression analysis was used to examine the

. majority of the loess. The deposits are concentrat- values of several soil parameters as a function of
ed in areas south of a line drawn west-southwest distance from the Sagavanirktok River measured
from the delta of the Sagavanirktok River (Fig. in the direction of the prevailing wind.
44). There is a large area near the coast west of The second portion of the substrate analysis was
Prudhoe Bay that is relatively unaffected by loess. to examine the data from all 93 study plots and to
The loess decreases downwind from the Sagavan- produce scattergrams for the soil variables as
irktok River, and a suite of soil parameters, in- functions of soil pH. This was done to portray
cluding percentage of organic matter, pH, soil variations in the environment between the major
particle size, soil nutrients and water-holding cap- study sites (Fig. 34). The method of analysis was
acity, are consequently affected, sometimes in the same as that used for the microscale variables
complex ways. Parkinson (1978) first documented discussed in Chapter 3. Pearson's product mo-
soil changes related to the loess gradient. He ment correlation coefficients were calculated be-
showed an inverse linear relationship between tween each species and each environmental vari-
CaCO, equivalence and the percentage of organic able related to the loess gradient. The major varia-
carbon. bles discussed here are particle size, carbonates,

The objectives here are to describe the major in- pH, calcium, magnesium and distance from the
fluences of loess on the plant environment and to Sagavanirktok River.
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Table 32. Soil parameters for 15 wet tundra plots. SAGDIS refers to the distance of the study plot from the Sagavanirktok
River measured along the N 75 1E wind vector.

Plot ILoc-anon
Wet alkaline tundra Wet acidic tundra

040A 040B 050A 050B 1203 1501 1503 1311 1516 1304 1308 1404 1407 1413 1414
IBP Put R. IBP Put R. Dunes D.S. 2 D.S. 2 D.S. 2 D.S. 2 Coast Coast Pad F Pad F Pad F Pad F

SAGDIS (km) 13.2 20.2 13.2 20.2 0.3 9.3 9.3 9.3 9.3 - - - - -
SAND (01o) 8.3 6.4 6.2 6.2 32.8 22.9 - 17.6 30.5 48.7 91.0 14.0 - - -
SILT (We) 72.7 70.9 75.8 70.8 53.7 62.8 - 64.8 55.0 18.2 4.2 63.9 - - -
CLAY (Wo) 19.0 22.7 18.0 23.0 13.5 14.3 - 17.6 14.5 33.1 4.8 22.1 - - -
ORGMAT t°o) 31.9 41.1 32.3 42.7 18.1 27.3 38.6 17.7 14.9 70.3 65.8 59.2 61.1 60.7 42.7
BDEN (gcm ) 0.24 0.33 0.16 0.15 0.89 0.38 0.31 0.51 0.44 0.31 0.12 0.22 0.22 0.14 0.22
SMOIS (070) 274 198 402 417 51 171 207 122 136 166 577 295 271 469 344
FLD.AP (076) 83.3 88.9 76.9 103.3 53.2 56.4 77.5 46.8 30.9 106.8 137.5 103.4 109.2 124.5 99.8
WILTPT (0o) 64.3 84.2 74.4 95.8 37.6 44.1 62.0 30.7 24.9 92.8 118.5 78.8 93.1 111.1 79.5
AVH20 19.0 4.7 2.5 7.5 15.6 12.3 15.5 16.1 6.0 14.0 19.0 24.6 16.1 13.4 20.3
HYGMOIS (0) 5.1 6.3 3.7 5.6 1.9 4.3 6.5 3.3 2.5 8.4 10.4 8.5 7.9 8.3 5.8
H2OABSN (0o) 247.4 289.2 269.1 323.9 172.4 189.7 202.8 105.3 105.7 280.0 404.2 310.1 295.4 247.3 201.3
C03 (076) 21.7 3.3 20.8 6.0 24.0 17.4 15.1 20.7 23.6 0.6 0.8 0.6 0.1 0.8 1.3
PH 7.4 7.0 7.4 7.1 7.6 7.4 7.5 7.6 7.6 5.3 6.3 5.4 5.4 5.7 6.4
NH4 (ppm) 15.8 11.8 - 24.2 19.6 13.5 17.5 6.6 7.2 37.0 17.4 16.1 13.1 31.9 10.7
N03 (ppm) 13.5 18.6 - 20.4 7.2 10.5 12.0 10.3 11.2 10.2 16.8 12.7 13.3 16.3 13.5
P (ppm) 13.0 16.0 - 14.0 10.0 11.0 12.0 10.0 10.0 4.0 1.0 3.0 2.0 4.0 2.0
K (ppm) 448 485 - 491 51 258 212 349 386 411 578 221 195 220 172
CA (ppm) 8470 7700 - 5476 1910 6325 6490 6353 4699 3456 6336 4366 5199 4736 5550
MG (ppm) 105 355 - 385 118 126 377 60 95 883 1132 255 311 326 265
THAW (cm) 31 36 30 34 51 35 31 40 32 25 19 27 27 30 29

RESULTS AND DISCUSSION

Effects of loess on the substrate
characteristics of wet tundra downwind
from the Sagavanirktok River Table 33. Coefficients for linear regression

equations for selected soil variables as

Organic matter functions of the distance from the Saga-
The- r s tvanirktok River. The data are for the wet sites on-The results ot the regression analysis of the soil ly. R is Pearson's product moment correlation coeffi-

variables versus distance from the river are in cient, a is the Y intercept. b is the slope, and S.E. is
Table 33. The most direct effect of loess is the di- the standard error of Y.

-. lution of organic matter in the peat with a conse-
quent increase in organic percentages toward the R_.. .--- _h_ Sl

west (Fig. 45). Some wet soils in the eastern part of
SAND -0.856 34.0 -1.48 1.99the region are high enough in mineral material SILT 0.762 54.4 0.96 2.90

that they fail to qualify as histosols according to CLAY 0.921 11.7 0.52 1.29
the criteria of the United States soil taxonomy ORGMAT 0.762 14.2 1.31 3.52

BDEN -0.812 0 7 -0.03 0.075(Parkinson 1978). Wet soils in the western and 5510177 0.714 52.7 14.4 41.4
northern parts of the region are relatively high in FLDCAP 0.730 36.8 2.74 7.69

organic matter. In this small sample of wet tundra WILTPT 0.806 20.0 3.24 8.24
,.;es AVH20 -0.516 16.8 -0.50 1.98,.res, the organic content varies from 18°70 near HYGMOIS 0.710 2.2 0.19 0.55
the Sagavanirktok River to 43076 in the vicinity of H2OABSN 0.732 104.8 9.22 25.77
Angel Pingo (Fig. 34). Outside the area of loess in- C03 -0.804 28.4 -0.99 2.51

S-fluence the organic content is considerably higher, PH -0.880 7.8 -0.03 0.07
NH4 0.127 13.2 0.12 2.13

with a maximum of 700 near the coast. Values in NO3 0.968 5.5 0.66 1.57
the Pad F vicinity are intermediate between values P 0.866 8.7 0.29 0.78

K 0.887 96.1 21.4 55.8at the coast and values to the south, indicating, as CA 0.660 3624 202.2 708.7
expected, that there is some fallout of mineral ma- MG 0.620 49.1 13.5 50.2
terials north of the main area of loess deposition, THAW -0.589 42.9 -0.63 2.2
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Figure 45. Soil organict matter downwind from the Sagavanirktok River.
The data are from nine equivalent wet tundra plots within the main area of loess de-
position.
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., Figure 46. Soil water retention downwind from the Sagavanirktok River.
The data are from nine equivalent wet tundra plots within the tfain area of loess de-
position.

that is, in areas not directly downwind from the 46). Bulk densities in wet sites near the Sagavan-
Sagavanirktok River. irktok dunes are quite high. A value of 0.89 g cm-'

The changes in the percentage of organic matter was recorded in a low-centered polygon immedi-
affect a number of other factors. The bulk densi- ately west of the dunes, but values drop off quick-
ties of wet soils decrease downwind because they ly towards the west, with between 0.31 and 0.51 g
have less of the heavier mineral materials; the cn- at Drill Site 2. In the wet acidic tundra areas,
water retention of the soil generally improves as bulk densities vary between 0.12 and 0.31 g cm-'
indicated by the scattergrams for wilting point, (Table 32).
hygroscopic moisture and water absorption (Fig.
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Bulk density, in turn, has an effect on the depth Soil pH
of thaw (Fig. 47). Near the dunes, thaw in wet sites The loess also has a major impact on soil pH be-
can exceed 50 cm, whereas at Pad F and the coast, cause of its high carbonate content. Wet tundra in
thaw did not exceed 30 cm in similar sites. De- most arctic regions is characteristically acidic be-
creased thaw at the coast, however, is also partial- cause soluble bases leach from the soil and organic
ly due to lower temperatures. The annual sum of acids accumulate. In areas at Prudhoe Bay with
thaw degree-days at West Dock is only about half current loess fall, the soils remain basic because of
that in most of the mapped region (Table 1). the continual deposition of wind-blown, carbon-

ate-rich silts. Soil pH values as high as 8.4 have
been recorded in dry sands at the Sagavanirktok

50 0 River dunes. The pH in a nearby wet site was 7.6.
Westward, values decrease to about 7.0 in the vi-
cinity of Angel Pingo, 20 km from the river.

40- 5 Soils outside the area of current loess fall are
No typically more acidic. A line drawn from the

3Y-3, 221 mouth of the Sagavanirktok River in the direction

of the main summer winds fairly accurately di-
vides the areas of wet alkaline and wet acidic tun-

20 0dras east of the Kuparuk River (Fig. 44). Figure 48

shows the decrease in carbonates and pH along
10 this line. It is likely that these are not linear rela-

tionships, but there are not sufficient data to justi-
0 0 02 0'4 d6 0 fy using an alternative equation. North of the

Bulk Density (Q cm3) loess area, wet nonriparian tundra is consistently
acidic (Fig. 44, Table 32). A soil pH of 5.0 was
measured near the West Dock. The lower values

Figure 47. Thaw depth vs soil bulk den- are due to higher organic content and especially to
sitv for 15 wet tundra sites. lower carbonate concentration.
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Figure 48. arbonat qiance rom T olp ow idfo he Sagavaio River

irktok River. The data are from nine equivalent wet tundra sites within the mnainl
area of loess deposition.
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Figure 49. Percentages of sand, silt and clay downwindfromn the Saga-
van irktok River. The data are from eight equivalent wet tundra plots within
the main area of loess deposition.
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Figure 50. C'oncentrations of nitrate-nitrogen, phosphorus and potassium
downwind from the Sagavanirktok River. The data are from eight equivalent
wet tundra plots within the mnain area of loess deposition.

It appears that soil pH values are high (at least Soil particle size
in upland microsites) much farther downwind The particle sizes of the fraction of the soil less
than previously suspected. Soils in moist upland than 2 mmn also change with distance from the
areas near the Ugnuravik River, over 60 km down- river (Fig. 49). The percentage of sand drops from
wind from the Sagavanirktok River, have pHs over 3007 near the dunes to less than 1007 in the
near 7.* Soils are alkaline along all the streams Angel Pingo vicinity. The sand percentages are

*and rivers that have alluvium eroded from calcare- also high at the West Dock site because of wind-
*ous Gubik materials. blown beach sand. Bilgin (1975) and Parkinson

(1978) also found high sand percentages in wet
*Personal communication with K. Lverett, The Ohio State areas along the Kuparuk River below the highest
University, 1981.
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Table 34. Significant correlations between soil nutrients
and other environmental variables. E'ntries are listed in order
of highest significance and then highest R value. Numbers in paren-

theses are Pearson's R. Starred (*) values are correlated at the 0.01
level; others are correlated at the 0.05 lesel.

NH4 H20DPTH (0.4990"). SMOIS77 (0.3695"). ()R(,\iIAI (0.1094".
PH (-0.3521"), (I AY (0.3931). %k DISI ( )03(W ), ( R ) RI t,
(-0.2481), M i (0.2394), THAW77 (-0.2 ) 2 SA(.I)IS (o 2o8 ),

('03 (-0.2071)

N03 (A (0.6061"). M(; (5299'). SAGDIS (0.4649"). AVH120 ) 4492").

0.(R6%MAT\ (0.3944-), ('03 (-0.3610), PHl (-0.2881. 1 )IA'h
(-0.2699), FLICCOV (0.2374)

P K (0.4601-), WDIST (0.3958-), PH (0.3753-), AVH20 (-0.3552"),
TEMPREG (0.3466*), SAGDIS (-0.3464). CA (0.3276), SOILCOV
(-0.3021), MG (-0.2564), SILT (0.3236), SMOIS77 (0.2486), C03
(0.2225), SLOPE (0.2073), ORGMAT (-0.2065). ERECDED
(-0.2032)

K CA (0.4672-), CRYOREG (-0.4640*), P (0.4601-), THAW77
(-0.2998), SOILCOV (-0.3010). MG (0.2764), BRYOCOV (0.2662).
ORGMAT (0.2609), AVH20 (-0.2329), PROSDED (0.1909)

CA N03 (0.6061), AVH20 (0.5488-). ORGMAT (0.5376-), K
(0.4672"), THAW77 (-0.4648-), MG (0.4636"), SAGDIS (0.3941t),
CRYOREG (-0.3528-), C03 (-0.3555), FLICCOV (0.3214), P
(0.3276), SOILCOV (-0.3223), SMOIS (0.2913), SILT (0.3553), PH
(-0.2580), PROSDED (0.2451), BRYOCOV (0.2234), SQR y '.
(-0.2140)

MG SAGDIS (0.6871"), ORGMAT (0.6870"), PH (-0.6176-), WDIST
(-0.6097"), C03 (-0.5825*), AVH20 (0.5536"), N03 (0.5295"), CA
(0.46360), CLAY (0 4469"), TEMPREG (-0.4395*), SILT
(-0.4378-), SMOIS77 (0.4287*), THAW77 (-0.3842"), K (0.2764), P
(-0.2564), NH4 (0.2394), PROSDED (0.1902)

terraces. Silt and clay have corresponding increas- control, as indicated by the highly significant cor-
es toward the west. relations with water depth, soil moisture and or-

ganic matter (Table 34).
Nutrients Nitrates show increased concentrations toward

It is assumed here that the higher sand and low- the west (Fig. 52) that appear to be primarily a
er organic content tends to lower the cation ex- function of higher organic matter, particularly in
change capacities in the eastern part of the region, the more well-drained sites, as indicated by the
which results in generally lower nutrient values. correlations with available water and organic mat-
This is somewhat counteracted by the lower pH ter (Table 34). The highest nitrate values generally
values in the west, which tend to reduce the base occur in the drier organic soils with pH values in
saturation levels. Overall, there is a general in- the range from 6.2 to 7.0.
crease in nitrogen, phosphorus and potassium Phosphorus shows a strong regional pattern,
toward the west (Fig. 50). Since these are the limit- with increased values toward the west (Fig. 53) but
ing nutrients in most tundra environments, these not towards the north, where the soils are appar-
differences are likely to have important effects on ently excessively acidic. At low pH (less than about
the vegetation. Several of the measured nutrients 6) phosphorus forms insoluble compounds that
have distinct regional patterns that can be exam- are a result of the increased activity of iron, alumi-
ined further in scattergrams of soil pH versus nu- num and manganese, and at pHs above 7 phos-
trient concentrations for all the study plots and by phates react with calcium and calcium carbonates
correlating the nutrients and the other environ- to form complex insoluble calcium phosphates
mental variables (Table 34). (Brady 1974). Phosphorus shows highly signifi-

Ammonium does not show distinct regional pat- cant correlations with soil pH, distance from the
terns of concentration (Fig. 51). The moisture coast, and distance from the Sagavanirktok River

status of the microsite appears to be the overriding (Table 34). The correlations with available water,
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Figure 51. Soil pH vs ammonium concentration. The
data points are from 92 permanent study plots. No distinct re-
gional patterns are apparent from these data.
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Figure 52. Soil pH vs nitrate concentration. Weak region-
al patterns permit organizing the data into geographical clus-
ters.

soil moisture, organic matter and slope point to pH soils at Pad F and the coast do not show
the equally important role of microscale factors significant correlations with available potassium.
for this nutrient. However, the two sites do show distinct clusters;

Potassium values tend to increase toward the the coastal site has higher potassium values than
west, which is probably a function of the higher Pad F. Potassium shows rather weak correlations
exchange capacity of these finer soils. Sandy soils with mesoscale factors (Table 34). Microscale fac-
near the Sagavanirktok and Kuparuk rivers are ex- tors appear to be more important. The negative
ceptionally low in potassium (Fig. 54). The low- correlations with frost stirring and cover of bare
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Figure 53. Soil pH vs phosphorus concentration. A weak
correlation exists between the variables within the alkaline
area. Note the very low phosphorus levels in the sandy soils
near the sand dunes and the Kuparuk River and also in the
acidic soil at Pad F and the coast.
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Figure 54. Soil pH vs potassium concentration. The de-
finite regional clusters are mainly a function of distance from
the Sagavanirktok River.

soil, and the positive correlations with bryophyte creases markedly downwind from the Sagavanirk-
cover and prostrate dead vegetation suggest that tok River in response to the higher exchange cap-
vegetative cover and potassium levels are linked. acity associated with more organic soils with finer

Calcium is one of the most easily leached cat- mineral fractions (Fig. 55 and Table 34). The re-
ions. As a result the values for this cation are quite suit is an interesting situation in which there is an
low in the sandy soils near the rivers. Calcium in- increase in calcium with a corresponding decrease
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Figure 55. Soil pH vs calcium concentration. Distinct
clusters represent the major study sites.
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Figure 56. Regressions of calcium concentration vs soil
pH for the acidic and alkaline tundra areas. The highest
calcium levels are in soils with pHs near 7.

in pH and carbonates. However, this is true only found in soils with near-neutral pH. This is some-
within the area of heavy loess deposition. To the what similar to the case with nitrates (Fig. 52), ex-
north, at Pad F and the coast, soils show a strong cept the calcium trends are more evident. The
positive correlation between calcium and soil pH strong correlation between calcium and nitrates
(Fig. 56). This is due to the lower base saturation (Table 34) points to the similarity of their patterns
in the acidic soils. The highest calcium levels are of concentration.
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Figure 57. Soil pH vs magnesium concentration. A
strong linear correlation exists between these two variables.

Calcium shows a strong correlation with the dis- sated for by the higher exchange capacities due to
tance from the Sagavanirktok River (Table 34); more organic matter.
the controlling factor appears to be the organic
percentages. The positive correlations with pro- Effects of the loess gradient
strate dead vegetation, bryophyte cover and fruti- on vegetation
cose and foliose lichens, and the negative correla- The response of individual plant taxa to meso-
tions with frost stirring and cover of bare soil sug- scale variables was examined in the same manner
gest that, as with potassium, the vegetative cover used for microscale variables. The variables con-
has a strong influence in keeping calcium near the sidered here are distance from the Sagavanirktok
surface. The strong negative correlation with thaw River, carbonates, pH, soil texture, calcium and
depth is most evident with calcium but also occurs magnesium. Some of the microscale parameters
with most other nutrients. The strength of the discussed in Chapter 3 also vary in response to
thaw depth correlation apparently reflects the ease mesoscale phenomena (e.g. organic matter) and
with which the particular nutrient is leached in the vice versa (e.g. pH). The overlap between the mi-
deeply thawed, often sandy soils. croscale and mesoscale should be apparent from

Magnesium shows the strongest regional corre- the preceding discussion in this chapter and Chap-
lation of any of the measured nutrients (Fig. 57). ter 3. No attempt is made here to isolate mesoscale
It has high positive correlations with the distance and microscale components for each of the varia-
from the Sagavanirktok River, available water, ni- bles.
trates, organic matter and clay, and strong nega- Tables 35-42 are lists of plants correlated with
tive correlations with distance from the ocean, 1) distance from the Sagavanirktok River, 2) soil
temperature regime, soil pH, silt and carbonates pH, 3) carbonate equivalence, 4) calcium, 5) mag-
(Table 34). Magnesium concentrations increase nesium, 6) sand, 7) silt and 8) clay. Table 43 shows
with lower pH, whereas calcium concentrations the degree of similarity between these lists. These
decrease. Apparently magnesium responds some- lists do not tell the whole story of the loess gra-
what differently to pH than does calcium. It is not dient. The correlations apply to linear relation-
displaced in mass from the exchange complex until ships. Some of the relationships are likely to be
the pH reaches a value that is somewhat lower better described by curvilinear equations and may
than that required for calcium. Any losses of mag- not be significant with simple tests used here.
nesium in the Prudhoe Bay soils due to lowered The lists indicate that loess has a generally detri-
base saturation are apparently more than compen- mental effect on the floristic diversity of the tun-
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Table 35. Plants correlated with distance from the Table 36. Plants correlated with soil pH (PH).
Sagavanirktok River measured in the direction of Starred (*) entries are correlated at the 0.001 lesel; others are
the wind (SA(,DIS). Starred (*) entries are correlated at correlated at the 0.05 level.
the 0.001 level; others are correlated at the 0.05 level.

Posiftve Negative
PstvNeaiecorrelations correlat ions

creaincorltosVascutar plants Vascular plants
Androsace chamaejasmne Carex aquatilis

Vascular plants Vascular plantsAreamrtmaCrxisna

Carex mianra Aryesateu borealis li A rtemisia borealis Carex rariflora
Care raiflra hryantemu inezrfolu~nCarex rupestris Draba lactea

Draba lactea Equisetum variegatuon Chrysanthemum integrifolium Eriophorumn scheurhzeri
Eriophorum scheuchzeri Minuartia arct ica Dryas integrifolia Luzula arctica
Luzula arctica * -Saxifraga oppositifolia Minuartia, arctica Pedicularis lanata
Poa arctica
Salix planifolia Btryophytes Stxtfrtga opposittfolia Petasites frigidus
Saussurea agsioi aocpu grtmSalix planifiolia

Sx agusifoloia Catocoum neigrium Bryophytes Saxifraga cernua
Saxifroa fiodosa D/iricum flexicaulei Ditrichum flexicaule Saxifraga foliolosa

Sti'ert humlwi lh',,it~"hathererDrepanocladus uncinatus

Bryophytes Bryophytes
A nastrophyllum minutumi Gymnocolea inflata

G~mncole infataLophozia heterocolpa

Ptilidium cifiare Scapania simmonsii
Aulacomnium, acuminatumScapania s,,nmnonst

A u/ac ommnt acuminatum Dicranum angustum*
Dicraum anustumDicranum elongatumn

Mlnium andrewsianumDicranum elongatum 
nimhltiDistichium inclinatumn Mnium hlytiu

Hylocomium splendensMnurgiu
Mnium andrewsiamn Oncophorus wahlenbergii
Mnium blyttli Pohha nutans

Oncophorus wahlenbergii P~iihsrmapu

* - Polytrichostrum alpinum
Polytrichacce Lichens

*Polhlia sp.A eon ircs
Cladonia gracilis*

LichensCladonia lepidota

A Alectoria nigricans ldmphloor
Caloplca spDactvhina ramulosa

Cetraria cucullata* Gvalec ta Jo vc'olarls
Cladonia phyllophora (,r,,let ita frigidia f.
Cladonia pocillum thelep'horides
Cornicularta divergens
Lecidea vernalis
Ochrolechia frigida
Peltigera aphthosa

dra. Thirty-four taxa show significant positive Organic matter and clay are two variables relat-
correlations with the distance from the Sagavan- ed to nutrient availability; both increase away
irktok River (Table 35). The occurrence and/or from the river. There are 25 taxa positively corre-
cover of these plants apparently increases with lated with organic matter and only 15 negatively

- .decreased quantities of loess. Conversely only correlated (Table 16). With clay (Table 38) there
eight taxa show negative correlations with distance are 34 positive correlations and no negative corre-
from the river. Most of the correlations appear to lations. The lists of taxa correlated to organic mat-
be mainly a function of soil pH and availability of ter and clay both have more than 4007 overlap
nutrients. Thirty taxa show negative correlations with the list correlated with distance from the river
with soil pH, while only 10 show positive correla- (Table 43). There is also a 600% overlap between
tions (Table 36). There is about a 6007 overlap taxa correlated with pH and [hose correlated with
between species correlated with distance to the organic matter.
river and those correlated with pH or carbonates Two nutrients that show definite increases

(Tabes 3 and43).downwind in the loess gradient are calcium and
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Table 39. Plants correlated with total calcium Table 40. Plants correlated with total magnesium
(CA). Starred M entries amecorrelated at the 0.001 level; others am cor- (MG). Starred M) entries are correlated at the 0.001 level;
related &I the 0.05 level, others are correlated at the 0.05 level.

Positive Negative Positive Negative
correlations correlations correlations correlations

Vascular plants Vascular plants Vascular plants Vascular plant
*Cardammne digit ata Androsace chamaejasme Call ha pal ustris Equisetum variegatumn

Garex higelowii Anemone parviflora Cardamine digitaia
*Draba alpina Armeria maritima Draba lactea Bryophyte

Eriophorum vaginatumt A rtemisia borealis Eriophorumi scheuchzeri Di.'richum, flexicaule
Festuca baffinensis Artemisia glomerata Festuca baffinensis
Juncus biglumis Deschampsia caespitosa Hierochloe paucqflora
Luzula confusa Equisetum variegatum Luzula contfusa
Minuartia rubella Lesquerella arctica Pedicularis capitata

-Papaver macounii Polemonium boreale Poa arctica
Pedicularis capitata Salix ovalifolia Poa glauca
Poa glauca Potentilla uniflora
Salix reticulata Ranunculus pallasii
Saussurea angustifolia Salix planifolia
Silene wahlbergella Saussurea angusifolia
Stellaria laeta Saxifraga cernua

Stellaria laeta*
Bryophytes Utricularia vulgaris
Lophozia binsteadii

*Ptilidium ciliare Bryophytes
Encalyptar alpina Blepharostoma trichophyllum
Funaria arctica Bryumn wrighlii
Hylocomium splendens Dicranum angustum
Meesia uliginosa Funaria arctica
Rhytidium rugosumt Mnium andrewsianumn

Mniumn blyttii*
Ltchens Polyt richast rum alpinum
Cetraria cucullata
Cetraria islandica Uchens
Cetraria nivalis Cladonia pocillum
Cornicularia divergens Cornicularia divergens
Dact 'vlna arc, ica Hypogymnia subobscura

Ochrlecha frgidaPertusaria dactylina
______________________________________ Thamnolia subuliformis

Saxifraga oppositifolia, Carexv scirpoidea and Several vascular taxa are nearly limited within
Chry' santhemuin inlegrifoliunt (S6renson 1941, the region to acidic sites. These include Salix plan-
Porsild 1957, Polunin 1959, Bamberg and Major ifolia ssp. pulchra, Saxifraga foliolosa, Luzula
1968, Hult~n 1968), do not show positive correla- arc! ica, Polygonurn bistorta, Vaccinium vitis-idaea
tions with calcium but do show positive correla- and Carex rariflora. Others that are not limited to,
tions with carbonates and/or pH. This indicates but that are much more common in, acidic areas
that, at least within the Prudhoe Bay region, these include Carex misandra, Eriophorurn scheuchzeri,

*plants exhibit more of a basophilic response. Ranunculus pallasii. Saussurea angustifolia and
There are, in contrast, numerous plants Onat do Saxifraga cernua.
exhibit positive correlations with calcium (rable On the other hand, there are very few taxa limit-
39). The plants with negative correlations with cal- ed to the wet alkaline areas (Fig. 43). A few taxa,
cium should definitely not be considered calci- such as Salix lanata, Dryas integrifolia, Saxifraga
phobes, since calcium levels are high throughout oppositlfolia, Chrysanthemum integrlfoliu,

*the region. They may even be calciphiles when Equiseturn variegalum, Minuartia arctica, Ditr-
their total distribution is considered (e.g. Lesquer- chum flexicaule, Hypnum bamnbergeri, Catoscop-

*ella arctica, Polemoniumt boreale, Androsace jum nigriturn and Drepanocladus uncinatus, ap-
charnaejasme), but within the Prudhoe Bay region pear to be more common in the loess area.
other ecological factors apparently limit their dis- Numerous mosses typically found in mineral-
tribution to the relatively calcium-poor sites. rich areas are abundant throughout the region,
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Table 37. Plants correlated with the percentage of Table 38. Plants correlated with the percentage of
carbonates (C03). Starred (*) entries are correlated at the clay (CLAY). Starred (*) entries are correated at the 0.001
0.001 level. others are correlated at the 0.05 level. level; others are correlated at the 0.05 level.

Positive Negative Positive Negative

correlations correlations correlations correlations

Vascular plants Vascular plants Vascular plants
Androsace chamaejasme Carex misandra Arctophilafulva
Artemisia borealis Draba lactea Eriophorum angustifolium*
Carex scirpoidea Eriophorum scheuchzeri Eriophorum scheuchzeri
Chrysanthemum integrifolium Luzula arctica Eriophorum vaginatum
Elymus arenarius Salix planifolia Luzula arctica
K,hresta iyosuroihe% Pedicularis lanata
Minuartia arctica Bryophytes Salix planifolia
Saxifraga oppositifolia Harpanthus flotowianus Saxifraga cernua

Scapania simnonsii Utricularia vulgaris
Bryophyte Dicranum angustum
Ditrichum flexicaule Distichium inclinatum Bryophytes

Mnium blyttii Anastroph ,vllum minutum
Lichen Oncophorus wahlenbergii Gymnocolea inflata
Fulgensia bracteata Lophozia binstead,

Lichens Lophozja quadrdoba
Alectoria nigricans Pthduon ciliare
Caloplaca sp. Radula prolifera
Cetraria cucullata Scapania smmons,
Cefraria slandica Dicranum angustum*

Cetraria nivahs DAcranum elongatum
Cladonia gracilo * Disticlhum anclnatum
Cladonia ph vllophora hissidens osmundoides
Lecidea vernalis Ithnwrl,,mu, spl'endemn

Mniun andrewstanum*
,ninum btit
Oncophorus wahlenbergo

magnesium. For calcium there are 29 taxa that Phdonottsfontana
Polvtrtchastrum alpinum*

show positive correlations and 10 with negative Polyrrichaceae
correlations (Table 19). For magnesium there are Rhacomitrium lanuginosum

rortetla arctica29 with positive correlations and only 2 with nega-
five correlations (Table 40). There is a 25070 over- Lichens
lap between taxa correlated with calcium and taxa (ladonia gractitsDoatyhina arctica

correlated with magnesium (Table 43). (X'hrolechtafrigida f.
Sand percentages decrease away from the river, thelephoodes

while silt increases. There are 15 taxa with nega- Psoroma hvpnorum
.Sol;rna SP.ive correlations with sand and 7 with positive cor- Stereocauhn alpnum

relations (Table 41). For silt there are 15 taxa with

positive correlations and 8 with negative correla-
Stions (Table 42). There is a 71074 overlap between

taxa correlated with sand and those correlated The effect of calcium-rich substrates has been
with silt (Table 43). Those positively correlated n 'ted throughout the arctic-alpine regions (e.g.
with sand are generally negatively correlated with Fernald 1907, Acock 1940, Coombe and White
silt. 1951, Degelius 1955, Sjors 1959, Drew and Shanks

Thus, it appears that high carbonate content, 1965). The abundance of calciphilic plants at
" dilution of organic matter, and lower nutrient Prudhoe Bay has been noted by numerous authors

status are responsible for most of the negative ef- (Rastorfer ei al. 1973, Steere 1978, Murray 1978),
fects of loess. In addition there is sometimes a but it is inteesting that the calcium gradient actu-
smothering effect of carbonate precipitates. Wet, ally opposes the loess gradient. Calcium concen-
highly alkaline sites often have a thick deposit of trations generally increase downwind from the
marl on the surface. In small ponds and water- river, in contrast to carbonate equivalences and
filled thermokarst pits, the marl deposits are soil pH, which decrease downwind.

- sometimes thick enough to hamper or prevent the At Prudhoe Bay, some plants that are generally
growth of mosses and sedges. considered calciphiles, such as Drvas inegrifolta.
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*Table 41. Plants correlated with the percentage of Table 42. Plants correlated with the percentage of
sand (SAND). Starred (*) entries are correlated at the 0.001 silt (SILT). Starred (*) entries are correlated at the 0.001
level; others are correlated at the 0.05 level. level; others are correlated at the 0.05 level.

Positive Negative Positive Negative
correlations correlat ions correlations correlations

Vascular plants Vascular plant Vascular plats Vascular plant
Draa Icte Cadamne igiataCardamnine digitata Draba lactea

Hierochloe paut flora Carex saxafilis CW oudt irclepuilr
Polemonium boreale Eriophorum angustifolium Carex saxatilis Salix planifolia

Stellaria humnifusa Euirema edwardsd Eurremna edwordsii Slelkia humrifusa
Salix reticulata Pedicularis sudetica

Lichens Senecio airopurpureuis Senecio atropurpureus Bryophyte
Cladonia phyllophora A ulaconnium palustre

Evernia perfragilis 3ryophytus Bmyaphytre
Hypogymnia subobscura Radula proliera Catiascopluin nigriturn Lichens

Scapania simmonsii Cinclidiurnarcticum Cladonia phyllophora
Dit richum flexicaule Encalpyta procaura Hypognia ubobscura

Encalypta procera Hnlyu bareri yoynasbbcr
Meesia uliginosa Hptmbmegr

Cr1 hotheciumt chryseum Meesia uliginosa
Scoridiu scopioiesCr1hotheciumn chryseum

Scorepiint crioles Scorpidiurn scorpioides
Tomenenhypnurn nitens

Lichen
Dactyina arctica

Table 43. Matrix of Sdrenson's coefficient of similarity (C) between lists of plant taxa corre-
lated with loess-related variables. C = 2W/(a + b), where w is the number of taxa shared between the two
lists, a is the number of taxa in the first list, and b is the number of laxa in the second list. This table shows the
overlap between the various plant lists (Tables 35-42).

No. of taxa
correlated SA GDIS CO-? PH CA MG SAND S/I 7 CiA Y CRGMA T

SAUDIS 44 1.000
(031 30 0.595 1.000
PH 40 0.619 0.514 1.000
CA 39 0.193 0.116 0.101 1.000
MG 32 0.368 0.225 0.278 0.254 1.000
SAND 22 0.151 0.154 0.097 0.164 0.148 1.000
SILT 23 0.159 0.189 0.t26 0.065 0.218 0.711 1.000
CLAY 35 0.456 0.000 0.000 0.162 0.1818 0.000 0.000 1.000
ORGMAT 39 0.410 0.202 0.607 0.179 0.338 0.098 0.161 0.216 VOW0

e.g. Drepanocladus brevifolius, Scorpidium scor- throughout the region. Dicranum and Polytri-
pioides, Tomenthypnium nitens, Hypnium procer- chaceac are found in abundance only in the region
rimum and Orihothecium chryseum. Steere (1978) of acidic tundra, as are other bryophytes, includ-
commented on the abundance of calciphilic moss- ing Piidium cilare, Hylocomium splendens, Dis-
es and the scarcity of such acidophiles as Sphag- tichium inclinatum, Oncophorus wahlenbergii,
num, Dicranum and members of the family Poly- Mnium blytti, Scapania simmonsi, Lophozia sp.
trichaceae. So far, Sphagnum has been found only and numerous other liverworts. Rastorfer et al.
in the northernmost areas of the region (Spatt (1973) noted the exceptionally rich bryoflora. in
1983). This is apparently due to the high concen- the Pad F vicinity, particularly for members of the
trations of calcium in most of the Prudhoe Bay re- liverwort family Lophoziaceae. Rastorfer found it
gion. Calcium is generally considered toxic to difficult to account for the richness of the Pad F
Sphagnum. Clymo (1973) has found reduced site because of his lack of soils data. The data here
growth of Sphagnum with calcium concentrations suggest that the higher percentages of clay in the
as low as 10 ppm; this level is far exceeded acidic tundra may be an important factor for the
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liverworts (Table 38). Seven hepatics, Anastro- tundra vegetation (Spatt and Miller 1979, Werbe
phyllum minutum, Gymnocolea inflata, Lophozia 1980, Everett 1980b). Loess impact can be consid-
binsteadii, L. quadriloba. Ptilidium ciliare, Scap- ered more long term and more widespread but lo-
ania simmonsii and Radula prolifera, show posi- cally less severe than impact due to road dust. Ob-
tive correlations with clay percentages. servations of roadside sites in the Prudhoe Bay re-

Lichens also exhibit a positive response to re- gion have shown that only a few taxa can tolerate
duced loess concentrations. The Cladoniaceae in the heavy dust loads. Cryptogams in particular are
particular are more abundant in the acidic region. eliminated in roadside areas, as are most small di-
Cladonia gracilis, C. lepidota, C. phyllophora, C. cotyledons. The loss of moss cover has contrib-
squamosa and probably many others are much uted to increased thaw near the road and has re-
more common far downwind from the Sagavan- sulted in the thermokarst of polygon troughs in
irktok River. Other lichens that increase down- many roadside sites. This has occurred in a tundra
wind include Alectoria nigricans, Cornicularia di- that is somewhat preadapted to tnis type of impact
vergens, Dactylina ramulosa, Psoroma hypnorum because of the loess deposits. Heavy road dust in
and Stereocaulon alpinum. One lichen that is par- an acidic, Sphagnum-rich tundra is likely to have
ticularly noticeable in acidic areas is Ochrolechia an even more severe impact because most of the
frigida f. thetophoroides, which is an interesting native species are adapted to a nutrient-poor envi-
fruticose form of the normally crustose 0. frigida ronment and could not tolerate sudden heavy dust
and is abundant at the coast and on mesic strang- loads. This has occurred in a few upland tundra
moor features near Pad F. Lecidea ramulosa is sites of the foothills along the trans-Alaska pipe-
likewise a lichen that occurs in fairly wet acidic line haul road (Everett 1980b).
sites and has not been recorded in alkaline areas.

Implications of the loess gradient SUMMARY
-with respect to road dust

The contrasts between loess and non-loess areas The loess gradient at Prudhoe Bay is a subtle
have important implications with respect to recent one that extends at least 60 km downwind from
studies involving the effects of road dust on arctic the Sagavanirktok River. Within the Prudhoe Bay

Distance from Sagavanirktok River in wind direction (SAGOIS)

Addition of mineral matte Addition Diferential particle size
and decreased percentg of CO distribution downwind

SUBSTRATE of organics 3
EFFECTS:

IOrganic content o the soil Carbonates Soil particle size

IE Formation of

permafrost soil moistu-. organic matter\ acids particle sizon decay rates, on water retention F -ormation of \on C.E.C.

• effects E , m._v _.ff cts of 1
[Depth of thaw _Ther o l miture and water retention[" Sol eHcHo Soil nutrients (C ..MgP,NH,N03)1

VEGETATION
EFFECTS: 1. 2. 3 C. b.

COMMUNITY FLORISTICS Effects of growth form PLANT PRODUCTIVITY

Relative abundance of: Variations due to:
I. Hydrophytes and xerophytes Competition a. Nutrient regime

2. Basophiles and acidophiles b. Moisture regime

3. Calciphiles and plants with c. Soil temperature and
special nutrient requirements root Space

Figure 58. Block diagram of the loess gradient effects.
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region there are numerous substrate effects, which changes in the base saturation. The changes in soil
are summarized in Figure 58. The three main ef- particle size affect soil moisture properties and the
fects of loess are 1) the addition of mineral matter, concentration of soil nutrients. The soils near the
2) the addition of carbonates, and 3) the differen- river have lower organic content, higher pH and
tial distribution of soil particle sizes downwind higher sand content. The soil properties have corn-
from the river. The addition of mineral matter de- plex interactions that affect soil drainage, soil
creases the percentage of organic matter in the temperature, thermal conductivity, decay rates
soil, which affects the water retention properties and nutrient regimes. The flora and productivity
of the soil, the soil pH and the depth of thaw. The of the tundra downwind from the river are reflec-
addition of carbonates raises the soil pH, which tions of these gradients.
affects the concentration of soil nutrients through
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CHAPTER 5. MACROSCALE GRADIENTS

Cantlon (1961) considered macroscale patterns Deadhorse, especially on the gently rolling upland
to be those associated with large regional phenom- area along the east side of the Sagavanirktok River
ena such as the presence of the Arctic Coast and and also west of the Kuparuk River in the vicinity
the Brooks Range. Often the influences are subtle of the main Kuparuk airstrip, the vegetation is
and difficult to detect without reference to much what Cantlon referred to as "typical tundra."
broader regions than the local area of study. At Here there are extensive areas with cottongrass
Prudhoe Bay the coast has a major influence on tussocks mixed with wil!. vs and ericaceous dwarf
the vegetation because of the lower temperatures shrubs. Low shrubs are common along the
associated with the ice-covered Beaufort Sea and streams.
the Arctic Front (Conover 1960). The mountains Although the temperature gradient is very steep
to the south have less but significant influence, near the coast, it dc--: not cause the visually dra-

The changes in vegetation associated with the matic changes in vegetation that are associated
cold maritime influence have been noted by nu- with other steep tempemature gradients, such as in
merous authors (Clebsch 1957, Cantlon 1961, mountainous regions. There is no abrupt reduc-
Wiggins and Thomas 1962, Clebsch and Shanks tion from tall trees to krummholz to low shrubs

r 1968). Cantlon in particular noted that toward the and finally to herbs that one sees near alpine tree-
coast there are fewer dwarf shrubs and poorer tus- line. Most of the growth form changes along the
sock tundra development. Sphagnum becomes less Arctic Slope temperature gradient are on a scale of

, common, Dupontia fisheri becomes more com- a few centimeters.
mon, and there is a gradual reduction in the num- In this chapter the effects of the temperature
ber of plant species. He referred to the cold mari- gradient are examined in two separate studies. The
time tundra, the area north of the 7 °C July nor- first is a floristic analysis. In this study the flora of
mal isotherm, as the "littoral tundra" subzone. the Prudhoe Bay region is divided into floristic
This may have been an unfortunate choice of a units that are meaningful for treating several ma-
term because this "shore" tundra is not so much a croscale questions, such as the role of temperature

.- result of the direct influence of the ocean, implied and the importance of Asiatic, alpine and high
by the word "littoral," as it is a result of low tem- Arctic influences in the total flora. The flora is
peratures. There is a band of salt-affected vegeta- also analyzed with respect to the moisture gra-
tion immediately adjacent to the coast that could dient.
more properly be termed "littoral tundra." Here The second study examines the temperature gra-
there are several plant taxa, including Carex sub- dient with respect to the changes in stature of Salix
spathacea, Cochlearia officinalis, Stellaria humi- lanata ssp. richardsonii. This willow grows abun-
fusa, Puccineilia phryganodes, P. andersonii, Pri- dantly on the open tundra and along riverbanks.
mula borealis and Mertensia maritima, that are Its height, particularly in riverine sites, appears to
found almost exclusively in association with salt- be closely correlated with the temperature gra-
water. In places this strip may extend a kilometer dient. Seven groups of S. lanata were examined
or more inland, especially where storm surges along the 100-km transect from the coast to the
have flooded low-lying tundra areas. However, southern edge of the coastal plain. The heights of
Cantlon's littoral tundra designation is retained the willows and sizes of the yearly growth rings are
here to refer to the wide band of coastal tundra correlated with the variations in July mean tem-
within the 7 *C July mean isotherm, and the term perature and the annual number of thaw degree-
"saline tundra" is used for the much narrower days. This study demontrates the variation in
band of salt-affected tundra. shrub growth forms in coastal plain ecosystems

According to Cantion's descriptions, the Prud- and their importance to various systems of vegeta-
hoe Bay region north of the Deadhorse airport lies tion zonation in northern Alaska.
entirely within the area of littoral tundra. South of
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FLORISTIC ANALYSIS hoe Bay region. There is, however, some doubt
that the site shown in Figure A] is the exact loca-

Plants have been collected in the Prudhoe Bay tion of the Hettinger collections, since some of the
region only since 1971. In spite of this, the total plants are not typical of the coastal plain and are
known vascular flora is double that of Barrow, the actually alpine plants. It is likely that they were
nearest intensively studied coastal site. The rea- collected from a northern extension of Franklin
sons for this relatively large flora are several. Bluffs along the Sagavanirktok River. It is debat-
First, the Prudhoe Bay region is not as limited to able whether they should be considered part of the
the immediate coastal vicinity as is Barrow. Most flora of the main Prudhoe Bay region. The same is
of the oil-field road network is several kilometers true for many of the plants collected from the Ku-
inland and is in a somewhat warmer, more lush paruk field. However, Hettinger's collections and
environment. Another factor is the variety of mi- the Kuparuk plants are included in the floristic an-
crohabitats at Prudhoe Bay. Some of the most di- alysis since they help put the oil field in perspective
verse areas, such as pingos and gravel river bars, with sites both to the west and south of the main
do not have analogs at Barrow. A third factor is road network. Hulten's (1968) distribution maps
the variety of substrates at Prudhoe Bay, particu- show another 41 taxa that could occur in the re-
larly variations in soil pH. Barrow has very few gion (Table 44). It is likely that the final list for the
nonacidic areas; Prudhoe Bay has large areas of main Prudhoe Bay oil field will be about 250 vas-
both alkaline and acidic tundras. Finally, the cular taxa.
Prudhoe Bay region is larger than that at Barrow Table 45 compares the sizes of the floras from
and the accessibility to diverse habitats is much several arctic localities, principally in Alaska. Bar-
better. row and Cape Thompson are both coastal loca-

Appendix A contains a checklist of plants for tions, although Cape Thompson is much farther
the Prudhoe Bay region. The list includes 238 vas- south and has considerably higher summer tem-
cular plants, 25 hepatics, 115 mosses and 83 li- peratures. The large flora at Cape Thompson is
chens. This represents all the plants known from due partly to higher temperatures, partly to diver-
Prudhoe Bay and Kuparuk oil fields. The collec- sity of habitat, and partly to the many Beringian
tion sites are shown in Figure Al. There are 18 endemics that are concentrated along the north-
taxa from the Ruparuk field that have not been western coast of Alaska (Johnson et al. 1966). The
found within the Prudhoe Bay region as defined in Cape Prince of Wales area, the westernmost ex-
Chapter 2. The list also contains 9 taxa reported tension of Alaska,t has a similar-sized vascular
by Hettinger* from a site just south of the Prud- flora as that of Cape Thompson.

• List of Hettinger's 1973 collections supplied by D. Murray, t Personal communication, T. Kelso, University of Alas..a

University of Alaska Herbarium, 1980. Herbarium, 1980.

Table 44. Additional vascular taxa that could occur at Prudhoe Bay according to Hualtn's
(1968) distribution maps.

Agropyron macrourum (Turcz.) Drobov Potentifdl virgulara Nels
Antennaria fresiana (Trauvt.l Ekman ssp. friestana Potomogeton vaggnaius I urci.
A nennaria monocephala DC. ssp. angustata (Greene) Primula stru'Sa Hornem.
Arahis arentrola (Richards.) Galert Puccinefha langeana (Berl.) Soten,.
Calanagrosits deschampsioides Trin. Puccinelha vaginata ( Lange) I-crn. and % eati
Calanagrosts holmi Lange Ranunculus conlervoide (I Vries) I. Vries
Campanula lasitoarpa Chan. ssp. lastocarpa Ranunculus lapfumncur I
Cardamine bellidifolia L.. Ranunmutui tufphureut Sw)land
Cnidium cnidifohum (Turc/.) Schischk. Rumex art tcu.% Trau ..
Des'hampsta bresifola R. Br. Saix arntohioralo Hulh.
Des'hampsta pumila (Trin.) Ost en f. Saix fuscescen. Andcr%"
Draba caesta Adams Sal po/arn Wahlenr
Dralba fladnizensis Wuif. Sax1fralea flagellurti %% ll1d
Drab nivahs Litjebl. ,4,dae PU-,,rulradlau -%it t .uhd,
Draha pseudopi/osa Pohle Stllartu rut ,P'Ihu I hr )-
Empetrum nigrum L. ssp. hermaphrodtum (Lange) Bother .itellarou "nieq,'r (,oldi-
Hedlvsarum hedvsarotdes IL.) Shniz. and rhell. Ste/arta ,n,,nuntho hutll
Kobresia simphctuscula (Wahlenb. ) Mack. lara, um a/usA anuo t :. It ,
Minuarhta obtusilhha (Rydb.) House bithek/dia u r .atd Rj~hArd.
Poo arctna R. Br. ssp. caespitans (Simmons) NannlI prhwle wlir,,,rituis s11' tt'iw/,, (Rluhb) t'ohid N
Pou lanata Scrihn. and Merr. n'trdsla rluh.'Ilu k Ht
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Table 45. Numbers of taxa reported at six northern Alaskan stations and one high arctic
station.

Number of taw reported

Vascular
-Station plants Hepatics Mosses Lichens Data source

Prudhoe Bay region 238 25 115 83
Fish Creek 158 27 79 40 Johnson et al. (1978)
Barrow 125 45 179 108 Murray and Murray (1978)
Atkasook 246 - - - Konuirkovi and Webber (1980)
Cape Thompson 305 14 85 78 Johnson et al. (1966)
Lake Peters region 278 - - - Batten (1977)
Truelove Lowland. 96 - 1 34 172 Vascular plants-Bliss (1977); Mosses-Vitt (1977);

Devon Island Lichens-Richardson (1977)

Table 46. List of vascular plant Kuparuk airstrip. The Lake Peters region is a
families in the Prudhoe Bay re- 304-km2 area on the northern front of the Brooks

gion. Range at an elevation of 853 m. After Barrow and
Cape Thompson it is the next best known site in

Percent of northern Alaska. The large number of vascular
Number of vascular plants there is due to the great variety of elevation

taxa flora and microhabitats found in the mountains. The
Lycopodiace' 1 0.42 Truelove Lowland is included in Table 45 to offer

Equisetaceae 3 1.26 a comparison with a high arctic study area. The
Sparganiaceae 1 0.42 cryptogam floras of Barrow and Truelove Low-

yePoaceae 31 13.03 land have been the most thoroughly collected by.Cyperaceae 29 12.18

Juncaceae 9 3.78 experts, and the sizes of their floras reflect this.
Liliaceae 2 0.84 The lichens and bryoflora of the Prudhoe Bay re-
Salicaceae 12 5.04 gion have not been studied intensively except for a
Polygonaceae 4 1.68
Caryophyllaceae 15 6.30 small bryological study by Rastorfer et al. (1973).
Ranunculaceae 11 4.62 Most other collections have been made during
Papaveraceae 2 0.84 brief forays by B. Murray, W.C. Steere, D.H.
Brassicaceae 21 8.82
Crassulaceae I 0.42 Richardson and others. Contributions from this
Saxifragaceae i5 6.30 study have been significant, although a bryologist
Rosaceae 8 3.36
Fabaceae 13 5.46 or lichenologist examining the same areas would
Onagraceae 2 0.84 have found many more taxa.
Haloragaceae 2 0.84 Table 46 is a breakdown of the Prudhoe Bay
Umbelliferae 2 0.42 vascular flora by families. Fhe high percentagesPyrolacefe 2 0.84

Ericaceae 5 2.10 for the families Poaceae, Cyperaceae, Brassica-
Primulaceae 4 1.68 ceae, Caryophyllaceae and Saxifragaceae are typi-
Plumbaginaceae 2 0.84 cal for arctic regions.
Gentianaceae 2 0.84
Polemoniaceae 3 1.26
Boraginaceae 2 0.84 Methods
Scrophulariaceae 30 4.20 1 used Hultin's (1958, 1962, 1968) distribution

"' Lentibulariaceae I 0.42
"-:. Valerianaceae 1 0.42 maps to group the Prudhoe Bay vascular plants in-
Campanulaceae 1 0.42 to floristic units that were meaningful for the
Asteraceae 22 9.24 Prudhoe Bay region based on a similar analysis by

238 99.97 Komirkovi (1976) in her treatment of the alpine

flora of the Indian Peaks area in Colorado. Each

plant taxon was classified according to I) the prin-
Fish Creek and Atkasook are somewhat inland. cipal environmental regions in which' the plant is

Fish Creek is an abandoned drill site near the delta found, 2) the worldwide range of distribution of
of the Colville River (Lawson et al. 1978). Atka- the plant, and 3) the plant's northernmost limit of
sook is farther inland, about 100 km south of Bar- distribution. Not all the plants fit cleanly into a
row on the Meade River. The climate and land- single unit for each category. For this reason and
scape of Atkasook are similar to that near the due to a lack of more extensive knowledge about
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a. R c . A . A Cr

alpine; Circumpolar; Zone 2. Zone 1.

c. Hippuris vulgaris: Arctic-boreal; Cir- d. Cochlearia officinalis: Coastal; Cir-
%cumpolar; Zone 2. cumpolar; Zone 1.

Figure 59. Distributions of four plants representative of the four environmental floristic units. The
designations following each plant name are environmental unit, geographic range, and northern limit. (Base map
adapted from Hultin 1958.)

all the taxa, the classification was kept rather sim- alpine, 2) arctic, 3) arctic-boreal, and 4) coastal.
pie. The analysis is based on the 223 vascular taxa The arctic-alpine plants are those that occur in
that were known from the area in 1980 (Appendix arctic tundra regions but also extend into alpine

D). ~tundra regions outside the Arctic. Ofteths
plants have major distribution areas in tblic Rocky

Environment Mountain cordillera, the Asiatic ranges and the
Four environmental units were used: 1) arctic- Alps. Ranunculuspedatifidus (Fig. 59) is an arctic-
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alpine plant with a discontinuous distribution pat- cum, Astragalus aboriginorum, Carex scirpoidea,
tern. Others, such as Silene acaulis, Carex saxatilis Lupinus arcticus and Saxifraga tricuspidata. This
and Eriophorum angustifolium ssp. subarcticum small unit includes 16 taxa, or about 7% of the
have more continuous patterns with major exten- flora.
sions into the southerly trending mountain ranges The North America-Asia category includes
of North America and/or Asia. Other arctic- plants that occur broadly in both North America
alpine plants include Androsace chamaejasme ssp. and Asia. It also contains plants just reaching
lehmanniana, Carex aquatilis, Valeriana capitata, Alaska from the west. Beringian plants, such as
Arnica alpina, Draba alpina, Festuca baffinensis Oxytropis nigrescens ssp. bryophila (Fig. 60), fit

j and Saxifraga oppositifolia. This is the largest en- in this category. Some of these plants may extend
vironmental category, with 108 taxa, or 48% of as far west as eastern Europe but their large distri-
the vascular flora. bution gaps in western Europe and the amphi-At-

The arctic plants are those that are limited to lantic region, including Greenland and eastern
arctic or near-arctic regions, including all of Alas- North America, prevent them from being consid-
ka and regions in Canada and Asia within a few ered circumpolar. Examples include Arctostaphy-
hundred kilometers of treeline. Within these re- los rubra, Arnica frigida, Artemisia arctica, Cas-
gions the plants may occur in lowland tundra, for- tilleja caudata, Oxytropis arctica, Chrysanthe-
est or alpine settings. It would have been best to mum bipinnatum ssp. bipinnatum, Lagotis glauca
separate the alpine plants from the others, but this ssp. minor and several taxa of Salix, including S.
was difficult to do solely on the basis of Hult~n's alaxensis, S. ovalifolia and S. phlebophylla. The
maps, the primary criteria for this analysis. An ex- unit contains 67 taxa, 30% of the flora.
ample of an arctic plant is Luzula arctica (Fig. 59). The eastern North America category includes
Other typical arctic taxa are Alopecurus alpinus, plants with centers of distribution east of Alaska
Arctophila fulva, Carex membranacea and Erio- (Fig. 60). The category includes amphi-Atlantic
phorum scheuchzeri. This category contains 74 plants and those taxa with major distribution gaps
taxa, or 33% of the flora, in eastern Asia. Only five plants fit in this cate-

Arctic-boreal plants occur in arctic and cool gory: Salix arctophila, Silene acaulis, Mertensia
temperate regions, primarily the extensive boreal maritima ssp. maritima, Pedicularis hirsuta and
forests of Canada and the USSR. Hippuris vulgaris Puccenellia andersonii.
(Fig. 59) is an example of an arctic-boreal plant. The circumpolar category includes over 52% of
Others include Equisetum arvense, Ledum pal- the taxa at Prudhoe Bay, or 116 plants. These
ustre ssp. decumbens, Pyrola grandiflora, Rubus plants are found throughout the Arctic (Fig. 59),
chamaemorus and Vaccinium vitis-idaea. This rel- although there may be small gaps in part of the

- atively small group contains 25 taxa, about 11 % circumpolar region. Ranunculus pedatifidus (Fig.
of the flora. 59), for example, does not occur in Europe; it

Coastal plants are limited to the environment does, however, occur in Spitzbergen, Greenland,
near the coast. Cochlearia officinalis (Fig. 59) is a northern Canada, Alaska and Asia, so here it is
coastal plant. Others include Dupontia fisheri, considered circumpolar. Others, such as Carex
Braya pilosa, Potentilla puichella, Puccinellia an- chordorrhiza, have gaps in Greenland. The group
dersonii and Salix ovalifolia. This is the smallest also contains circumboreal plants that occur in the
physiographic unit, containing only 17 taxa, or Arctic but are mainly found in forested regions.
8% of the flora. All the coastal plants at Prudhoe Ranunculus trichophyllus var. eradicatus is a good

* Bay could also be considered arctic plants. example.
The northwest America unit contains plants

Geographic range that are essentially limited to the western part of
Six categories of geographic range were used in North America. Boykinia richardsonii (Fig. 60),

* the analysis. The North America category con- Draba Iongipes, Pedicularis sudetica ssp. interior,
tains those plants that have wide distributions on Senecio hyperborealis and Thlaspi arcticum are
the North American continent but are nearly ex- apparently limited to the North American side of
cluded from other continents. A few scattered oc- Beringia. Others, such as Dodecatheon frigidum,
currences in such areas as Chukotka or Greenland Salix rotundifolia ssp. rotundifolia and Saussurea
were permitted in this category. Anemone parvi- angustifolia, have their major centers of distribu-
flora (Fig. 60) is a North American plant. Other tion in northwest America, but also have a few oc-
examples are Agropyron boreale ssp. hyperarcti- currences in eastern Asia. These three plants could
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a. Anemone parviflora: Arctic-alpine; b. Oxytropis nigrescens ssp. bryophila:
North America; Zone 3. Arctic-alpine; North America-Asia;

Zone 2.

c. Salix arctophila: Arctic: Eastern d. Boykinia richardsonii: Arctic, North-
North America; Zone 2. west America; Zone 3.

Figure 60. Examples of five of the six geographic range floristic units. The Circumpolar unit is represent-
ed by all the examples in Figure 59. (Base map adapted from Hulftn 1958.)

have been classified as North American-Asian. what arbitrary unit that contains taxa that occur
They were placed here because their distributions farther west (i.e. towards Europe from Asia) than
are centered in North America. The group con- in the North America-Asia unit. Some of the taxa,
tains 12 taxa, about 5% of the vascular flora, such as Androsace chamaejusne ssp. lehmanniana

The final unit of geographic range is the western (Fig. 60), Pedicularis verticillata, Gentiana pro-
North America-Asia-Europe unit. This is a some- strata and Lloydia serotina, are arctic-alpine
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.. the sum of the mean monthly temperatures above
""0°C. For example, if the mean monthly

• " ". temperatures for May, June, July, August and
September were -4, 3, 8, 7 and -2 °C, respectively,
then the value of a would be 18. Zone 1 has a sum-
mer warmth index between 0 and 6; for Zone 2, 6
:a<12; for Zone 3, 12 sa<20; and for
Zone 4, 20 s a < 35. Zone 1 areas normally have
less than 50 taxa in their floras; Zone 2 areas
typically have 75-125 taxa; Zone 3 areas have up
to 250 taxa; and Zone 4 areas may have as many as
500 taxa.

There are three of Young's floristic zones in the
Prudhoe Bay region (Table 47). The area immedi-
ately adjacent to the coast, r- presented by West
Dock, had a summer warmth index of 8.4 in 1977,
which places this area in Zone 2. The average in-
dex for this site for several years would probably
be less, since 1977 was an abnormally warm year
on the North Slope. Inland sites, represented bye. Androsace chamaejasme: Arctic- Drill Site 2, Pad F, Arco and Deadhorse, have

alpine; North America-Asia-Europe; warmth indices between 12 and 29. Arco, Drill
. '. Zone 2.Zn2.Site 2 and Pad F are clearly in Zone 3. Deadhorse

Figure 60 (cont 'd). would be in Zone 4 on the basis of the 1977 tem-
peratures, but that was an abnormal year. The
number of taxa currently known from just south

plants that are scattered throughout the Alps, the of Deadhorse suggests this area is actually in Zone
Rocky Mountains, and the Asian ranges. Others, 3. However, the number of taxa increases very ra-
such as Caitha palustris ssp. arctica, Petasitesfrig- pidly toward the south, so the boundary of Zone 4
idus and Polemonium acutiflorum, occur through- is not far south of Deadhorse.
out northern Asia, western North America and Each taxon in the Prudhoe Bay flora was placed
much of Europe but have large gaps in Greenland in a single zone using Young's (1971) judgements
and eastern North America. This is a small group whenever possible. For plants that do not also oc-
with only 7 taxa, 3% of the vascular flora, cur on St. Lawrence Island, Hulten's (1968) maps

were used. Some of these are probab, , outdated.
Northern limit but the northern limits for the great majc,ity of

Probably the most meaningful divisions for an- taxa arc at least close to those shown by Hulti,. In
alyzing the northern limit of plants are those of a few cases a taxon did not conform to Young's
Young (1971). In his analysis of the flora of St. boundaries throughout the Arctic. Fcr example, a
Lawrence Island, he noted that temperature is so species may follow the northern edge of Zone 3
important that the size of the flora for a given arc- throughout most of its range, yet it may have an
tic location can often be predicted, within limits, isolated occurrence in Zone 1, possibly due to ge-
solely on the basis of summer temperatures. The netic differences within the currently defined tax-
importance of summer temperature to arctic vege- on. In these instances the northern limit of the tax-
tation has been thoroughly discussed in numerous on in the areas closest to Alaska was used. The
studies (e.g S6renson 1941, Clebsch 1957, Bocher floristic classifications for the 223 vascular plants
1959, Cantlon 1961, Clebsch and Shanks 1968), used in this analysis are in Appendix D.
and Young has divided the Arctic into floristic To examine the changes in the regional flora
zones on the basis of temperature alone, with respect to the coastal temperature gradient,

Young's four zones are shown in Figure 61. the region was divided into temperature areas based
Zone I is the coldest and contains only the extreme on the 1977 mean July isotherms (Fig. 62). Al-
polar deserts; Zone 4 is the warmest and corre- though 1977 was warmer than normal, it is the on-
sponds to low arctic regions. He defined the zones ly year for which there are good data for all the
on the basis of a summer warmth index a, which is stations near the coast. The 4°C isotherm is the
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Figure 61. Floristic zones for analyzing the northern limits
of plant distribution. (Adapted from Young 1971.)

Table 47. Summary of summer temperature data for several stations along the Sagavanirktok River,
Alaska. The summer warmth index a is the sum of all mean monthly temperatures above 0oC. The thaw degree-day (TDD)
accumulation is the sum of all daily mean temperatures above 0C. The floristic zones are determined by Young's (1971) cri-
teria: Zone 1. 0 : a < 6; Zone 2,6 : a < 12; Zone 3, 12 :s a < 20; Zone 4, 20 < a < 35. The starred ('*) stations are
the willow collection locations.

Distance to coast (km) Temperature ('C) Summer
In wind warmth thrgti"

Station Shortest direction Year J J A S index TDD Zo01

West Dock 0.7 0.7 1976 - 4.1 4.2 0.3 - -
1977 -1.5 2.6 4.2 1.6 8.4 318 2

'Drill Site 9 4.0 18.0

Drill Site 2 4.6 20.1 1977 0.1 4.2 7.1 2.2 12.2 438 "

Pad F 7.1 11.3 1976 - 5.4 4.1 1.1 - - 3
1977 4.0 4.2 6.2 1.7 16.1 491

ARCO 6.0 21.0 976 3.2 6.8 6.6 1.7 18.3 571

1977 3.7 5.5 8,2 2.5 19.9 643
8-yr mean 3.0 6.7 6.0 0,2 16.0 526

"eadhorse 12.0 26.0 1976 4.3 7.3 5.8 - - -

1977 5.7 7.6 9.8 5.8 28.9 -

'Mile 350 25.0 43.0

*Pipeline Intersection 37.0 62.0

'Franklin Bluffs 70.0 125.0 1976 3.2 9.8 9.4 2.7 25.1 91 4
1977 5.7 7 5 12.1 3.2 28.5 884

'Pump 2 (Coastal Plain) 98.0 235.(

.Pump . (Foothill)s 100.0 235.)

Sagwon Upland 102.0 240.0 1976 5.0 10.8 I0.) 2. 29 911 4
1977 6.5 11).0 12 9 A.3 127 I t(W
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0 Temperature Recording Stations

A -Wet Dock
B -Drill Site 2
C -ARCO

4~E -Pad F
F -Kupruk Fild

* Pliest Collection Sites

,o P K .04' Intensiwe Study Arens
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F ? 5 0I

Figure 62. Temperature zones within the Prudhoe Bay region. Boundaries are based on 1977 data at
stations A through E and on the distance to the coast mneasured in the direction of the primnary summer

boundary between Area A and Area B, and the basis of plant lists and observations at the loca-

7 °C isotherm is the boundary between Areas B tions shown in Figure 62.
and C. The 7°0C isotherm was used because it
corresponds to the boundary between Cantlon's Results and discussion
littoral and typical tundras, and because the July The distribution of the various floristic units
mean temperature at Deadhorse is near this value, with respect to the total vascular flora and the

The lines for the isotherms were based on temper- changes along the moisture gradient are shown in
•.atures at five stations: West Dock, Drill Site 2, Table 48 and Figure 63. The flora consists mainly
' Pad F, ARCO and Deadhorse. Temperatures near of arctic-alpine and arctic taxa, with 81% of the
-. "the coast have been shown to be highly correlated plants accounted for by these two categories. The

-'-"to distance to the coast measured in the direction arctic-boreal and coastal proportions are rela-
*"" of the primary summer wind vector, N75° 0E tively small. More than half of the plants have cir-

_, (Walker and Webber 1979a, Haugen and Brown cumpolar distributions. The northern limits of
i'-.i1980). This information was used for determining most of the plants are in Zone 2 or Zone 3.
' - the position of the 4°C isotherm. Note that the
-' "area covered by the maps in the geobotanical atlas Analysis of the flora along
.""-of the region (Walker et al. 1980) lies almost en- the moisture gradient.
,.__-tirely within Area B. The occurrence of each taxon The dry sites within the Prudhoe Bay region

in the temperature areas was determined on the have the highest percentages of arctic-alpine
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Tphle 48. Distribution of floristic units for the total vascular Prudhoe Bay flora and
for taxa in each moisture category.

Number of taxa (Percentage of taxa)

Total flora Dry sites Moist sites 4et sites Aquatic sttes

(223 taxa) (143 taxa) (123 taxa) (68 taxa) (14 laxa)

Environment

Arctic-alpine 107 (48.0) 76 (53.2) 62 (50.4) 32 (47.1) 3 (21.4)

Arctic 74 (33.2) 50 (35.0) 41 (33.3) 21 (30.9) 5 (35.7)

Arctic-boreal 25 (11.2) 6 (4.2) 13 (10.6) 7 (10.3) 5 (35.7)

Coastal 17 ( 7.6) II (7.7) 7 ( 5.7) 8 (11.8) I ( 7.1)

Geographic Range

North America 16 ( 7.2) 14 (9.8) 6 ( 4.9) 4 ( 5.9) I ( 7.1)
North America-Asia 67 (30.0) 49 (34.3) 34 (27.6) 15 (22.1) I 1 7.1)

East North America 5 ( 2.2) 3 1 2.1) 4 (3.2) 0 ( 0.0) 0 ( 0.0)

Circumpolar 116 (52.0) 61 (42.7) 70 (56.9) 47 (69.1) II (78.6)

Northwest America 12 ( 5.4) If (7.7) 5 ( 4.1) 2 1 2.9) 0 ( 0.0)

West North America-Asia-Europe 7 ( 3.1) 5 (3.5) 4 ( 3.2) 0 ( 0.0) I ( 7.1)

Northern Limit

Zone 1 31 (13.9) 22 (15.4) 24 (19.5) 13 (19.1) 0 (0.0)

Zone 2 89 (39.9) 59 (41.3) 54 (43.9) 31 (45.6) 6 (42.9)

Zone 3 85 (38.1) 57 (39.9) 39 (31.7) 16 23.5) 4 (28.6)

Zone 4 18 ( 8.1) 5 1 3.5) 6 1 4.9) 8 (11.8) 4 (28.6)

plants and North American-Asian plants. The that it may be the lack of refugia on the sub-
proportion of arctic-alpine taxa (48%0) is enhanced merged portions of the Beringian shelf that pre-
by the proximity of the Brooks Range. Murray vented the interchange of many alpine plants that
(1978) noted that most rivers east of and including are now found on only one or the other side of the
the Kuparuk River have their headwaters in the Bering Strait.
Brooks Range; many taxa normally associated There is also a general increase in the percentage
with alpine areas, such as Saxifraga tricuspidata, of Asian taxa toward the dry end of the gradient,

" Phlox sibirica, Gentiana prostrata and Potentilla with 34% in the dry types, 28% in the moist types,
biflora, have probably used the river systems as 22% in the wet types, and only 7% in the emergent
corridors for dispersal from the mountains to suit- types. The vegetation types with the highest per-
able habitats on the coastal plain. Within the centages of North American-Asian plants are
Prudhoe Bay region there are many pingos, which Types B4, B 11 and B13, with 450, 39% and 38%,
act as dry, alpine-like islands in a sea of wet tun- respectively. Type B4 occurs on river bars, Type
dra. Other dry sites include river terraces, sand BII occurs on dry coastal bluffs, and Type B13
dunes and high-centered polygons. occurs on stabilized sand dunes. None of the moist

Young (1975) emphasized the importance of or wet vegetation types have more than 33%
mountain ranges in the development of the Berin- North American-Asian taxa.

gian flora. He maintained that species preadapted The presence of so many Asian plants is a result
in the severe alpine climates of Asia and North of the geologically recent connection between
America were able to spread to low-lying areas North America and Asia. During major glacial in-
when glaciers retreated and/or the climate became tervals the sea level was lowered, exposing the
suitable. The climate of the coastal plain has prob- floor of the Chukchi Sea and permitting the fauna
ably oscillated radically in conjunction with ma- and flora to cross. Most of the movement of
rine regressions and transgressions and the gener- plants and animals was from the west to the east,
ally dry climate of the region during the last glaci- since the eastern routes of migration were blocked
ation. The presence of many small, dry refugia, by the Laurentian and Cordilleran ice sheets. This
such as pingos, has undoubtedly helped speed the is reflected in the low number of plants, only 2%,
rate at which the vegetation adjusted to changes in that have their centers of distribution to the east of
climate. Johnson and Packer (1967) speculated Prudhoe Bay.
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Figure 63. Floristic analysis of the Prudhoe Bay region's vascular flora based on data
available in 1980. The percentages of plant taxa in the various floristic elements are portrayed

for the entire flora and for the flora in each of the major site moisture categories.

We might expect to see a higher percentage of B3, B12 and BIS, all with over 3007o Zone 1 plants.
Zone 1 plants in the dry sites since these areas are Type B2 occurs on high-centered polygons, B3 on

-. often very exposed and seem to be similar to the frost boils, B12 on coastal high-centered poly-
polar deserts of the high arctic. However, there is gons, and 1I5 on frost-active polygon rims near
actually a lower percentage of Zone 1 plants in the the coast. These types all have high values for cry-
dry sites than in either the moist or wet sites (Table oturbation (Table 50). Cryoturbation was rated on
48). There are about equal percentages of Zone 2 a four-point scale, and all of these types have
and 3 plants in all moisture categories, and there is mean values of at least three. Types H3 and B6
a general increase in the percentage of Zone 4 also have high values for cryoturbation, but they
plants with increasing site moisture. There are vir- are due mainly to the presence of large hummocks
tually no boreal or Zone 4 plants in the coldest and solifluction rather than to the deep frost stirr-
areas along the coast. ing that occurs in the other vegetation types.

A closer look at the data from dry sites reveals a Raup (1968) has shown that one of the main se-
possible explanation for the apparent anomaly of lective advantages of high arctic plants is their
Zone I taxa in dry sites (Table 49). The highest ability to withstand wide variations in moisture,
percentages of Zone 1 plants occur in Types B2, cover and frost-disturbance gradients. Many of
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the most common plants in the Mesters Vig dis- fold. First, about 8% of the flora is distinctly
trict of Greenland are those that can tolerate a coastal; these taxa are rarely found far from the
great deal of disturbance to their root systems. ocean. Within the region there is a distinct reduc-
The most exposed sites at Prudhoe Bay are the tion of coastal taxa away from the coast. Of the 17
Type BI areas, but these sites are usually quite taxa classed as coastal, only Dupontiafisheri, Sa-
gravelly and stable. The percentage of Zone 1 lix ovalifolia ssp. ovalifolia, Carex marina, and
plants in these sites is not as high as in the highly Draba borealis are commonly found more than a
frost-active areas, suggesting that frost stirring is kilometer inland. The compressed temperature
indeed a major site factor selecting for Zone 1 taxa gradient also has a major effect on the regional
in dry areas, and that extreme exposure is less im- flora. The diversity of the flora increases marked-
portant. ly with distance from the coast. With respect to

the temperature areas, there are a total of 115 taxa
Beaufort Sea influence and in Area A, 165 in Area B, and 188 in Area C.
the temperature gradient The floristic changes associated with increasing

One of the strongest controls on the flora of the temperature and distance from the coast are por-
region is the Beaufort Sea. Its influence is two- trayed in Figure 64. There is a general increase in

Table 50. Mean values for cryoturbation in the dry vegetation types. A
4-point subjective scale is used: I-low, no surficial evidence of cryoturbation; 2-some
evidence on less than 5% of the surface; 3-much evidence on 5-30% of the surface;
4-considerable evidence on more than 30% of the surface.

Vegetation Vegetation Vegetation

type Cryoturbation type Cryoturbation type Cryoturbation

B1 2.8 86 3.0 B12 3.0

B2 3.0 B8 1.0 13 1.3

B3 4.0 B9 1.0 B14 2.0

84 1.0 110 1.0 BI5 3.0

B5 2.0 B11 2.0 Overall mean: 1.7

ENVIRONMEvNT GEOGRAPAVC NORTHERN
RANOE LIMIT

S5 :tmmm
":L4 I1 7 l o 6

9 TEME R A RE 6
2~5 2 63

0L 2
4 < 5r cawsr .

cZ 0 L0 46oasrA2

a" AA A AREA CA ACA A INCAS A:AC AfA A AREA* AW4C

TEMPERATURE AREAS

Figure 64. Floristic analysis of the three temperature areas in Figure 62.
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the percentages of arctic-alpine, arctic-boreal and *ng. The plants must be adapted to complete their
arctic plants. growth cycles within the shortest, coldest growing

There is an increase in the North America, seasons. A paleoecological implication of this is
North America-Asia, and northwest America cat- that relatively small changes in the position of the
egories. The percentage of circumpolar taxa de- arctic coast should affect the vegetation. Since the
creases, even though the number of circumpolar temperature zonation is so compressed in northern
taxa increases. Alaska, a shift in the coastline of a few kilometers

If we consider high arctic plants to be those with caused by a marine regression or transgression
northern limits either in Young's Zones I or 2, should be accompanied by a corresponding shift
then 88% of the taxa in Area A are high arctic. In of many of the taxa that cannot tolerate the cold

contrast, Area B has 61076 high arctic taxa and coastal environment.
Area C has 53%. The percentage of high arctic Since there are so many taxa that have tempera-
plants is smaller not because of a decline in the ture limitations near the coast (Tables 51-53), it
number of high arctic taxa, but because of a dra- should be possible to find a suite of temperature-
matic increase in the number of low arctic taxa. sensitive tundra plants that can be detected in the

The number of Zone 3 plants increases from 24 to palynological record. This tool would aid in inter-
74, and the number of Zone 4 plants increases preting climatic fluctuations that have occurred
from 1 to 15. wholly within arctic tundra regions beyond the

The northern coast of Alaska and westernmost northern limit of birch, which has historically
Canada is one of two areas in the Arctic where the been used to detect shifts between a more severe
boundaries for three of Young's zones converge graminoid-dominated tundra and a less severe
within a short distance of the coast (Fig. 61). The shrub-dominated tundra (Livingstone 1955, Col-
other is near the Kolyma River in Siberia. Even invaux 1967).
though most of the Prudhoe Bay region is in
Young's Zone 3, it is not surprising to find several Floristic analysis of the
Zone 4 plants here because of the compressed zon- most common taxa
ation. There are 18 Zone 4 plants, but none of Area analysis for the master maps of the region
these are abundant in the region, and most occur (Table 5) and cover data for the various vegetation
only in the southern portion of the region. types (Appendix C) were used to determine the

The region experiences fairly dramatic year-to- dominant taxa in the Prudhoe Bay landscape. The
year variations in the amount of summer warmth column headings in Table 54 represent the vegeta-

" that is available for plant growth. Since the mean tion types that cover at least 0. 1 0%0 of the mapped
summer temperatures are so near freezing, a area. The taxa listed are those that have at least
slightly warmer summer can result in a large dif- 1076 cover in any one of these vegetation types.

, ference in the total number of annual thaw degree- Multiplying the average cover of a taxon within a
days and the magnitude of the summer warmth in- vegetation type by the cover of the vegetation type

'. dex. within the region yields a value that represents the
Myers and Pitelka (1979) proposed that the ef- total cover of the plant within that type. Summing

fects of yearly variations in temperature along the the values for all the vegetation types yields the
arctic coast may, in fact, be as important as the total cover of the plant taxon within the mapped
temperature itself. They noted that temperature areas.
fluctuations near the freezing point are far more Very few plants have high percentages of cover.

critical to organisms than fluctuations of compar- In fact, the top two plants, Carex aquatilis and
able magnitude at different temperatures. Many Dryas integrifolia, account for about 64% of the
plants and animals in the coastal ecosystems have vascular plant cover. These two, plus Eriophorum
evolved phenological mechanisms to deal with angustifolium ssp. subarcticum and E. triste, rep-
these variations. For example, most plants begin resent about 78% of the cover; the top 15 taxa ac-

senescing early in August, before the air tempera- count for 92% of the cover.
tures seem to require it (Tieszen 1972). Myers and The top four taxa all have their northern limits
Pitelka viewed this as a possible mechanism to en- in either Zone I or Zone 2 (Table 55). This ac-

sure that the photosynthetic gains made during the counts for the decidedly high arctic character of
summer are transferred to belowground biomass the region. However, of the taxa that cover more
well before the onset of even the earliest winter, than 0.5% of the region (9 taxa), only about 56%
Near the arctic coast the yearly variations are criti- are high arctic. The percentage remains about the
cal because the temperatures are so close to freez- same if we include all taxa with greater than 0.1 %
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Table 51. Taxa limited to the coastal area (Area A) and
that have high arctic distributions (Young's Zones I or

* 2).

Braya pi/osa Meriensia inarit,,,,a ssp. inuritiia
Carev subspathaea Phippsia a/galda

* Carex ursina Potenti/la pu/c he/la
Cochlearia officitia/is ssp. arcina Priunuua borealis
Co/podium vahianun, Puccemellia p/irvganodes
1-fnckeflya Ipeploides s~p. pep/indes Ste//aria hutnifusa

Table 52. Taxa recorded only in Areas B and C and that have low
arctic distributions (Young's Zones 3 or 4).

Anemone richardsonit Genhliana prostrata
A4 ninaria friesiana sip. aluskafna Gen (jane/Ia propin qua ssp. propi I qua
Arabis lyraia %sp. ka,,whatica Hippurus vu/ganis
Ariostapyliv/os rubra June us act ius ssp. alaskamius
Arruca Irigida Jane as triglutms %,p, albesii n
Aster 'jib incus Aobresia sibirica
Astragulus aboriginoruin Lagotis glauca ssp. ,,,inor
Bovikinia richardsonij Ort hiia secundata ssp. obtusuaa
Brogius puipelhanus var. arctjius Oxvtropis horea/,s
Care'; chfirdorrhiza Oxvtropis dellexa, var. Jo/ni/ova

Carex rotundata OxKviropis piavdelliana
(ares vaiata Parnassia Aoizebuet
Chrrsan/pe,,,un bpinnatuppi ssp. bipinnaum Poa glauca
Liescurainia sophioides l'oientilla liookeriana 'isp. hookertana
Dodlecathi'on frigic/um Pi'ro/a granu/iflora
Draba iinerea Ranunculus frichophl /us 'isp. eradic at us
Draba gi'abeffa Saussarea artgusa'ifui/w
Epi/obium, dacurcup, sar. arch icum Senievio resedifolius
Equisvetu~i, scirpoideN Thai jitruin a/pinup,,
Erigeronm huppi/is Thlaspi arcticiurn
Erupoiruin i-alitrix Utnic u/aria vulgaris %%p. mflcrrhiza
lestuca rubra H4 jhe/paspa )psiod'

Table 53. Taxa recorded only in Area C and that have low arctic dis-
tributions (Young's Zones 3 or 4).

Antagrostis la, ifo/pa vjar. arundinacea Lupius ariticus

Bup/eurmn riradiatun Oivtropis comtpei'sris s~p. graci/is
Calamnagrostis neg/ec Ia Oxymropis campvi'sris 'sP, ,'ordall
Carex Arausep Parrva nudicauli., %%p. sepitentriiinalis
Casi//eja caudata Pp'dicu/ar,'j pertin il/la
C'erasliwn beeringiapturn var. crandiflprupin Po)a pratensis
Draba borealis Polnnil/a palustnis
Erigeron hyperboreus Ruba, chatnaemorus
lest uca ovina 'isp. alasken'.is Salix bra, hviarpa ssp. nriluh/ada
Ied r'arup,, alpilUt 'isp. atnericanUPi Salix.9lauca
Juncu' castaneus 'isp. castaneus Senecio hyperbonrea/is
June us castaneus 'isp. /euioihlamvis Sparjta,,,um hrvierbreumP
Leduin pa/ustre 'isp. decumnbensv Tifteldia pustia

[accipuin ulixinuip %%sp. mniiih il/up,,
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Table 55. Floristic breakdowns for the most common taxa in the Prudhoe Bay
region.

Number of taxa (Percent of taxti)
Percent of map area covered by

each taxon All faxa in
>1% >0.5% > 0. 1% Table 54 Total flora

(4 tawa) (9 taxa) (I5 WOx) (28 Iaxa) (223 law)

.1 ~'Environment
Arctic-alpine 3(75.0) 6(66.7) 8(53.3) 16(57.1) 107(48.0)
Arctic 1(25.0) 3(33.3) 5(33.3) 8(28.6) 74(33.2)
Arctic-boreal 0( 0) 0( 0) 1( 6.7) 2( 7.1) 25(11.2)
Coastal 0( 0) 0( 0) 1( 6.7) 2( 7.1) 17( 7.6)

* Geographic range

North America 1(25.0) 1(11.1) 1( 6.7) 1( 3.6) 16( 7.2)
North America-Asia Q( 0) 1(11.1) 2(13.3) 4(14.3) 67(30.0)

pEast North America 0(0) 0( 0) 0( 0) 0( 0) 5( 2.2)
Circumpolar 3(75.0) 7(77.8) 12(80.0) 21(75.0) 116(52.0)
Northwest America 0( 0) 0( 0) 0( 0) 2( 7.1) 12( 5.4)
West North America-Asia-Europe 0( 0) 0( 0) 0( 0) 0( 0) 7( 3.1)

Northern limit
Zone 1 2(50.0) 2(22.2) 2(20.0) 5(17.8) 31(13.9)
Zone 2 2(50.0) 3(33.3) 5(33.3) 14(50.0) 89(39.9)
Zone 3 0( 0 ) 4(44.4) 6(40.0) 8(28.6) 85(38.1)
Zone 4 0( 0) 0( 0) 1( 6.7) 1( 3.6) 18( 8.1)

Table 56. Floristic analysis of the 15 most common
plants at the Sagwon upland and Prudhoe Bay.

Number of tawe (Percent of taxa)

Sagwon Upland* Prudhoe Day

Environment
Arctic-alpine 8(53.3) 8(53.3)
Arctic 3(20.0) 5(33.3)
Arctic-boreal 4(26.7) 1 (6.7)
Coastal 0 (0) 1 (6.7)

Geographic range
North America 0 (0) 1 (6.7)
North America-Asia 4(26.7) 2(13.3)
East North America 0 (0) 0 (0)
Circumpolar 9(60.0) 12(80.0)
Northwest America 1 (6.7) 0 (0)
West North America-Asia-Europe 1( 6.7) 0 (0)

Northern limit
Zone 1 0 (0) 3(20.0)
Zone 2 7(46.7) 5(33.3)
Zone 3 6(40.0) 6(40.0)
Zone 4 2(13.3) 1 (6.7)

Unpublished personal data.

of the total cover, and also when we include all the ula nana ssp. exilis and Vaccinium uliginosum ssp.
taxa in the total flora. Circumpolar taxa are pre- microphyllum.* All of these are Zone 3 plants
dominant among the plants with greatest cover (Table 56). Of the top 15 plants, 47% are high arc-
values. Eighty percent of the top 15 taxa are cir- tic, but there are no Zone I plants. Sixty percent

I cumpolar, compared to 52% for the entirenfora, are circumpolar, 27% are arctic-boreal, and 27%
At the Sagwon upland, a typical area of tussock North American-Asian.

A-i ~tundra in Young's Zone 4 about 110 km south of_ _ _ _ _

Prudhoe Bay, the top four plants are Eriophorum *Unpublished personal data.
vaginalurn, Ledum palustre ssp. decumbens, Bet-
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The only distinct trends evident in comparing 152146.

Young's floristic categories and site moisture were
a shift toward Zone 4 plants in the emergent sites
and a lack of Zone I plants in these areas. A closer ARCrIC OCEAN

look at individual vegetation types in the dry end
of the gradient showed that Zone I plants tend to Prudhoe Bay

be concentrated in areas with high levels of cryo- eadhor e

turbation. 70* WI
1 ILOW

Q TRANSECT

GROWTH OF SALIX LANA TA ALONG THE \
SUMMER TEMPERATURE GRADIENT .

Introduction GE

The lower temperatures near the coast cause R 0 Atigu Pass

not only floristic changes but also major changes
in stature within species. This is perhaps best illus-
trated with shrubs. The heights of willows along

-, "the coastal plain river systems decrease from near-
ly tree-sized shrubs at the northern edge of the 1000

foothills to prostrate forms at the coast. The varie- 66'

ty, abundance and stature of shrubs are key crite-
ria in most systems of floristic and vegetation sub-
divisions within the Alaskan Arctic.

This section discusses the results of a willow Fairbanks

transect study along the Sagavanirktok River (Fig.
65) in light of some of these biogeographic consid- Figure 65. Location of the wil-
erations. The objective of this study is to correlate low transect. The transect is ap-
willow height and growth rings with the tempera- proximately 100 km long.
ture gradient and to relate this information to the
vegetation subdivisions of the coastal plain.

Salix lanata ssp. richardsonii, the subject of this the tallest open-tundra willows are found in the
investigation, is a shrub willow that is particularly troughs between the rims, where there is protec-
abundant on the Arctic Coastal Plain in the vicini- tion from the winter winds and snow asion. In
ty of the Sagavanirktok River. In this region it is these sites, however, open-tundra willows rarely
apparently a basophile that thrives in the calcium- exceed 50 cm in height, even at the southern end of
rich alluvium and eolian deposits that border the the transect. The willow grows best along rivers,
Sagavanirktok River. It is infrequent in the acidic possibly because of warmer soils, better nutrient
upland tundra of the foothills. This taxon is the regimes, and the protection provided by deep but
western North American-eastern Asian race of the early melting snowbanks.
Eurasian S. lanata and is a part of a circumpolar Salix lanata is a good plant to study along the
complex consisting of the subspecies richardsonii, temperature gradient because 1) it is a woody spe-
lanata and calcicola. The latter two subspecies oc- cies with a multi-year growth record, 2) it is abun-
cur in the eastern Canadian Arctic (Argus 1973). dant and easy to collect, and 3) it exhibits nearly
Distribution maps by Hultdn (1968) and Viereck its full range of growth potential along the Saga-
and Little (1975) show occurrences of S. lanata vanirktok River transect.
ssp. richardsonii slightly south of the coast across
northern Alaska. Sagavanirktok River transect

The height of S. lanata depends on several fac- The transect, which follows the Dalton High-
tors. It is often abundant but stunted on the open way, offers a unique opportunity to study the eco-
tundra. Here the soils are thoroughly saturated logical effects of a very steep temperature gradient
and nutrient poor, the winter snow is shallow, and over a flat surface. Except for summer tempera-
the permafrost is close to the surface. In low- tures, the environment along the Sagavanirk'ok
centered polygon complexes it prefers the more River is remarkably uniform, mostly due to the
mesic conditions of the polygon rims, but often transect's flatness. The total elevation gain in over
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Table 57. Environmental data for the willow transect.

Wind-
Precipitation (28 June-3 Sept 1977)

Distance (mIn)t Mean
from coast Thaw season Total veloct,'1

Station (kin) Sod pH* 1976 1977 1978 1977 1978 (An/hr) Di rection

Prudhoe Bay, Wyoming 6 7.6 101 83 266 178
sno% gauge

Deadhorse 12 7.8 58 15.0 NE

Franklin Bluffs 37 7,6 56 101 12.4 NE

Sagson Upland 102 5.9 74 145 61 238 140 9.8 SU & SW

'.' * Data from Webber et al. (1978).
+ Unpublished CRREL data.

y.= Lnpublished data from K. Everett. Ohio State Universit,, 1979.

100 km is only about 150 m. Table 57 summarizes a southerly component becomes important as the
most of the available data for other site factors. Arctic Front weakens and warm air spreads from
Kom~rkovti (in Webber et al. 1978) measured the inland toward the coast. Winter winds are consis-
soil pH at 17 sites along the transect and found the tently from the northeast at Prudhoe Bay (Gam-
soils to be consistently basic on the coastal plain, ara and Nunes 1976). Summer winds were some-
with pH 7.5 ± 0.18 (S.D). She found one acidic what stronger at Prudhoe Bay than at Franklin
sample at the southern end of the transect in the Bluffs or the Sagwon upland in 1978 (Table 57).
foothills. The mean 1978 summer velocity at Prudhoe Bay

The precipitation data from the transect are was 15 km/hr, compared to 12.4 km/hr at Frank-
sparse, but Haugen and Brown (1980) concluded lin Bluffs and 9.8 km/hr at the Sagwon upland.
from this and data from several sites on the coast- The biological importance and the regularity of
al plain that there is no substantial difference in these differences need to be investigated further.
precipitation between littoral areas and inland Overall, it would be difficult to imagine a more
areas. There are no available fog data for the tran- uniform environment on which to overlay a steep
sect, but fog is common at the coast and less com- temperature gradient.
mon inland.

Snowpack data are available only for Prudhoe Details of the temperature gradient
Bay, where the average wind-packed snow depth is The National Weather Service has been record-
between 30 and 40 cm (Benson et al. 1975, Everett ing summer temperatures at Prudhoe Bay since
and Parkinson 1977). Observations indicate that 1970. They also reported temperatures at all the
the snowfall amounts do not vary greatly along pipeline construction camps during construction
the length of the transect. A more important con- of the road and pipeline from 1975 to 1977. CRREL

S"sideration with regard to willow growth is the researchers have continued to monitor tempera-
- depth of snowdrifts, particularly in drainage chan- tures at the construction camps and several addi-

nels. The highest willows are invariably found in tional sites since 1976. Six of the stations-West
areas where there is enough microrelief variation Dock, Drill Site 2, Pad F, Arco, Deadhorse and
to create moderately deep snowbanks in winter. Franklin Bluffs-are on the coastal plain (Fig.
While snow depth is an important consideration, 66). Data from these stations and a site on the Sag-

w- there is no evidence to suggest that the willows on won upland, located in the foothills at the south-
the northern end of the transect are shorter be- ern edge of the coastal plain, have been used to
cause of a lack of deep snow microsites. portray the temperature gradient (Table 47) (Hau-

. The only factor, other than temperature, that gen 1980).
could be an important variable with respect to wil- The mean summer temperatures decrease expo-

.r- low growth is wind. Summer wind data for 1977 nentially near the coast (Fig. 67) due to the influ-
*-' (Everett 1980b) show the main wind direction to ence of the cold sea. The temperature gradient is

be from the northeast at Prudhoe Bay and Frank- considerably steeper than was recognized by previ-
lin Bluffs, particularly during the early part of the ous investigators before data from inland stations
summer. During the end of July and all of August were available (e.g. Conover 1960). Temperatures
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Figure 67. Temperature gradient along

2 the coastal plain section of the trans-
Alaska pipeline. This correlation is slightly
higher than with the shortest distances to the

0 50 100 150 200 250 coast. Points represent temperatures at sta-
Distance To The Coast Along N75*E Wind Vector (kn) tions shown in Figure 66.

at the coast are close to freezing for most of the 1974, Fritts 1976). The amount of woody stem tis-
summer, and accumulation of thaw degree-days is sue added annually represents the excess of photo-
often less than 300'C (Fig. 68). At the southern synthates not used for metabolic processes (Fritts
end of the coastal plain the mean July temperature 1976). Trees have been shown to exhibit smaller,
is near 100C and the number of total thaw degree- more irregular annual growth rings at lower tem-
days is over three times that at the coast (Table peratures. Rings in woody shrub species are also
47). reduced and more variable near their northern

limit. However, many environmental factors be-
Growth rings in willows sides air temperature can influence the size of radi-

Growth rings are commonly used for detecting al increments, including moisture, soil tempera-
variations in summer warmth (Douglas 1919, Hus- ture, wind, nutrients and competition (Fritts
tisch 1948, Glock 1955, Polunin 1955, LaMarche 1976). External factors, such as fire, pollution and
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1100 The literature regarding growth ring studies in
the Arctic is sparse. Warren Wilson (1964) cited

S- several old papers from Europe (Kraus 1874,
9W *- Warming 1888, Ambronn 1890, Kihlman 1890)
00 -oothat record growth rings for a variety of arctic spe-

700 " cies. Warren Wilson used these data, his own Salix
arctica data from Cornwallis Island, and otheri600

5data from subarctic areas (Middendorf 1867,
Cooper 1931, Hustisch 1948) to relate the mean

400 --- o1976 .,2 022. R-093 thickness of annual rings to the severity of the cli-
300 -- 41977 Y3X21" R095 mate. He found that the mean thickness varied

from 0.07 mm in the High Arctic on Cornwallis to
200 2.73 mm in the Subarctic of southern Alaska.
100 -These values were only for deciduous taxa such as

0. Salix and Betula and did not include ericaceouso 50 00 0 200 250 shrubs, which have comparatively narrow rings.
Distance To The Coast Along N75*E Wind Vector (km) Values from the Middle and Low Arctic (Polunin

Figure 68. Thaw degree-days along the wil- 1951) ranged from 0.21 to 0.71 mm.

low transect. Beschel and Webb (1962) studied S. arctica on
Axel Heiberg Island. They commented on the
large number of growth irregularities for this tax-

herbivores, are also important, as are naturally oc- on. The annual ring increments varied from 0 to
curring factors related to growth and phenology, 0.8 mm; the average was 0.2 mm.
such as leaf area, crown size, flowering and senes- Raup (1965) examined Salix arctica growing on
cence (Fritts 1976). turf hummocks in Greenland. He found that rings

Clearly many site and biological factors affect often showed reductions in width, presumably due
the size of annual ring increments, and extreme to physical injury caused by soil movement, desic-
care must be used in ascribing variations to any cation or rodents. Frequent suppressions such as
single factor. In this study no detailed analysis of those described by Raup were also apparent in S.
each site was made, nor were notes taken regard- lanata along the willow transect, although the
ing the status of individual specimens. The collec- causes of suppressions are likely to be different.
tions were made quickly from nearly equivalent
sites with the sole intent of seeing if there was an Methods
obvious trend in the size of open-tundra Salix lan-
ata growth rings corresponding to the temperature Field work
gradient. Naturally all of the factors mentioned Seven locations (Fig. 66) were selected for meas-

, above would also have an influence and could uring heights and collecting S. lanata in July 1977.
mask or distort the effects of temperature. Four of these-Drill Site 9, Deadhorse, Mile 350,

The use of angiosperms for growth ring analysis and Pipeline Intersection-were established within
is not particularly common. Gymnosperms are 40 km of the coast to measure willow growth in
used whenever possible because they have small the steepest part of the temperature gradient. The
wood cells that produce neat, orderly rings. An- two stations at the southern end of the tran-
giosperms have large-diameter vessels, resulting in sect-Pump 2 (Coastal Plain) and Pump 2 (Foot-
porous wood. The vessels distort the accompany- hills)-were within 2 km of each other to see if the
ing fibers, making interpretation difficult (Pan- better-drained environment on the upland affect-
shin et al. 1964). Angiosperms can also produce ed the height of open-tundra willows. Another
more irregular rings because of phenological fac- measurement site was added in 1980 near the East
tors, such as large annual differences in flower Dock about 0.5 km from the coast in the northern-
and seed production. However, since there are no most stand of open-tundra willows along the tran-
common gymnosperms on the Arctic Slope of sect.
Alaska, dendrochronological studies are limited to At each location the heights of 50 willows were

, " angiosperms. Salix lanata is a ring-porous angio- measured in a streamside site and 50 on an open-
sperm with a marked difference between the cells tundra site (Table 58). An attempt was made to
produced in early spring and those produced in measure only the tallest, most fully developed wil-
summer. lows. Fifty willows (without their roots) were col-
. Ill



.', Table 58. Summary of willow height data along the Sagavanirkiok River.

Predicted Height of ,,pen- Ileitht ,/ stream-

Diounce ,nean July Predit ed tundra i/b iv (t tni side wi//c, cs ((noi
to coual temperature* tnean IDD* Standard Standard

Station (nt) (°C0 °C) Mean deviaton Weatn d' ltm,

Last Dock 0.7 3.3 288 10.5 1.9 0.0 0.0

Drill Site 9 4.0 4.9 437 10.3 1.9 10.3 2.2
Deadhorse 12.0 6.3 569 28.7 5.6 21.6 8.6

Pipeline intersection 37.0 8.2 746 28.6 5.7 92.6 16.2
Franklin Blut, 70.0 9.5 869 35.4 9.5 109.4 16.1
Pump 2-Coastal Plain 98.0 10.2 943 37.2 7.5 146.7 25.4
Pump 2-Foothills 100.0 10.3 947 35.7 12.2 148.8 28.9

* Based on regressions of 1976 and 1977 temperature data (Haugen 1979) from sesen sites along the haul road transect (Fig. 66).

lected from each open-tundra location for analyz- correlate height of the shrubs with distance from
'/i ing growth rings. The decision to collect willows the coast, mean July temperature and thaw degree-

from open-tundra rather than streamside sites was days (TDD), an INSTAAR graphics regression rou-
based on logistics. The open-tundra specimens tine was used. The temperatures and TDDs at each
were considerably smaller and were easier both to station were obtained from the best-fit regression
handle and to section for counting growth rings. It equations. This information was used to calculate
was later noted that the mass of the 50-willow regression equations with July mean temperature
bundles from each site could serve as a rough in- and TDDs as independent variables and willow
dex of net aboveground productivity, height as the dependent variable.

The growth ring data were analyzed in the same
Growth ring analysis way. Subsets of growth rings representing the first

The willows were sectioned and mounted ac- 10 years of growth, the middle 10 years, and the
cording to procedures outlined by Jensen (1962). last years of growth were compared against dis-
The stems were dehydrated for 2 weeks in alcohol. tance from the coast .sing regression.
They were then sectioned in 10-,um slices, mount-
ed, fixed by Mayer's albumin, and allowed to dry Results
for 24 hours. They were stained with safranin and
fast green, cleared in clove oil, and mounted in Willow heights
Permount medium. Willow height increases as an exponential func-

The slides were studied by projecting them on a tion of distance from the coast (Fig. 69) and thaw
wall using a Leitz microscope-slide projector. The degree-days (Fig. 70). Open-tundra willows have a
annual rings were marked on long strips of paper nearly linear response to temperature, while
along two radii for each section. The two radii streamside willows respond much more dramati-
were compared, and missing or false rings were cally to increased warmth. Near the coast, open-
noted. Salix lanata has distinct rings in most cases, tundra willows average 10 cm high. At the edge of
but numerous individuals had indistinct records. the foothills, open-tundra willow heights average
Twenty-five sections were analyzed for each of the 37 cm. In contrast, streamside willows vary from
seven stations; thus, 175 willow sections were used 10 cm at Drill Site 9 to 147 cm at the foothills.
in the analysis. An attempt was made to pick spe- Areas with less than 400 TDDs are likely to have
cimens with the clearest growth records. taller willows in open-tundra areas than in stream-

side sites (Fig. 70).
Data analysis The upper heights of streamside willows should

Frequency distributions and basic statistics for level off. Argus (1973) listed the height of S. Ian-
the willow height data were obtained using the ata as varying between 60 and 300 cm, with a rec-
SPSS Frequencies subprogram (Nie et al. 1975). ord height of 700 cm, and Viereck and Little
Fourteen subsets of data, representing the height (1972) stated that the upper limit is usually 200
measurements at two sites (open tundra and cm. At the base of the foothills (100 km from the
streamside) at seven localities, were analyzed. To coast), where there are approximately 900 TDDs
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The aboveground biomass of' open tundra wil-

lows shows a 14-fold increase along the transect
(Fig. 71); the heights slhow only a 3-fold increase.
However, the willows were not collected with thle

50 intention of measuring biomass. The height,, %%ere
measured on only the most robust specimlens, at a

60 location, but smaller specimens wNere included for
k growth-ring analysis.
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20-Y()n3 The growth ring data are summari7ed inl Table

6C) 84

59. Most of the sectioned siow.107, of 175.
-10- were in the 16- to 30-year age class, (Fig. 72).

E ~Twenty-eight willows Were VOu~nger than this, anid
~ so2  40 were older. The oldest willow had 60 gross h

I rings, and the voungest had 8. The mean ring
6r), i width for all 175 willows was 133 pmi. Thle subset

of willows in the 16- to 30-scar age class \%as, used
40 for regression analysis of mean increment w\idths

to compare roughly eqluialent age groups,. The
correlation of mean increment width for- this suib-

20
set vs distance from the coast is hiehlv signit'icat
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1977 (Ia/a (Iluen 1979). the Middle and I oss Arctic.
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Table 59. Summary of growth ring data. Data represent 25 open-tundra willows collected
at seven stations along the Sagavanirktok River.

Ring width tpin)

All 175 Willows in
willows 16- to 30-yr age class (107 willows)

All rings 1st ten rings Middle ten rings Last ten rings All rings No. of

Slation X S.D. X S.D. X S.D. X S.D. X S.D. willoWs

Drill Site 9 94 20 103 26 79 18 63 17 90 15 17

Deadhorse 138 55 134 43 115 54 115 51 108 29 12

Mile 350 103 19 114 24 87 30 77 31 105 19 21

Pipeline intersection 92 19 120 36 66 17 62 17 105 15 13

Franklin Bluffs 155 64 182 56 123 63 98 60 150 20 12

Pump 2-Coastal Plain 150 50 174 41 108 53 84 47 131 33 15

Pump 2-Foothills 118 57 220 53 155 63 125 55 182 35 17

Total 133 55 149 57 104 54 89 48 107

250-

DRILL to
SITE 9 6.

DEADHnORSE! T1 _ -'4_ loo- T_ _ o

350 1i
16 ;BeY *89kO.72X

,50 R 0.69.0. 
I Meants.o

SECTION 120 N
0o ' i o ,o 3 0 4 6o o , o 10

LUFFS IDistance From the Coast (kin)

ZPUP 2 ,, Figure 73. Open-tundra willow growth
,C05S -, ring width vs distance from the coast.

Data represent only the age class of 16-. 0
PUMP(FOOTHILS 0 F- years.

Nwnber of Growth Rings

Figure 72. Age classes of willow collections, radii are apparently more a function of the natural
Willows between the ages of 16 and 30 (dashed lines) senescence of the plant and are not strongly corre-
were used for the regression analysis. lated with summer warmth.

Discussion
This study illustrates that Salix lanata can be an

Regressions for the subsets of ten inner, ten important dendrochronological tool in northern
middle and ten outer growth rings (Fig. 74) show Alaska, where there is a lack of gymnosperms and
major differences between the groups. The inner other taxa that have been traditionally used for
ten widths have the highest correlation (R = 0.63) growth ring studies. The fact that the stature and
with distance from the coast. The correlation with productivity of this shrub, and probably others,
thaw degree-days is somewhat lower (R = 0.56). vary predictably with temperature across the
The correlations for the middle and outer ten ring coastal plain has implications regarding the divi-
widths are considerably lower (R = 0.34 and 0.21 sion of northern Alaska into vegetation subzones.
respectively), but both are significant (P !5 0.01). The stature and productivity of shrubs are key
The narrow rings in the outer part of most stem criteria in all the various vegetation and floristic
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Figure 74. Mean growth ring widths for the inner ten,
middle ten, and outer ten growth rings.

Table 60. North Slope shrub data from Kom.rkovi and Webber
(1979).

Cover of
Distance Number of samples deciduous Height

from coast Open Stream shrub layer of shrubs
Region (kin) tundra bottom (% ± S.D.) (m ± S.D.)

Coastal 0-25 9 2± 2.4 0.09±0.086

Coastal Plain 30-95 12 I 6 ± 4.3 0.22 ±0.048

Northern Foothills 100-135 8 3 28 ±25.8 0.56±0.572

Southern Foothills 140-190 13 12 ± 9.0 0.24 ±0.149

Brooks Range 195-245 15 18 ±20.0 0.16 ±0.122

systems for dividing the Arctic into subzones. The changes in the total cover and height of all
Polunin (1951) noted that "... the vegetable pro- shrubs along the transect are illustrated by data
ductivity on land increases more markedly than from a recent study by Komirkov (Komirkov
the totality of species as we travel further and Webber 1979). She sampled vegetation at
south ... " and that most of this increased pro- 5-kn intervals along the haul road from the Yu-
ductivity is due to the increased importance of kon River to Prudhoe Bay. Part of her sampling
shrubs and dwarf shrubs. Andreev (1966) similarly included measuring the height and the percentage
noted in the East European Arctic that the sub- of cover of the shrub layer. Nearly all of the North
zone of the northern tundra [the northern belt of Slope samples were from open-tundra sites; very
the subarctic tundra subzone of Alexandrova few were streamside sites. However, the open-tun-
(1970) is characterized by well-developed willow dra samples (Table 60) include a wide variety of
scrub of Salix glauca, S. phylicifolia and S. lanata. habitat types, including tussock meadows, boggy
Farther south, particularly in Canada and the sites, and dry uplands. On the basis of her vegeta-
U.S.S.R., the tundra in areas with adequate snow- tion data, Komirkovi divided the North Slope

cover becomes even more dominated by shrubs, portion of the transect into five regions: i) coast-
with a preponderance of dwarf birch (Betula al, 2) coastal plain, 3) northern foothills, 4) south-
nana) and shrub willows, characteristic of the ern foothills and 5) Brooks Range. The distances

southern subzone of the subarctic tundra of Alex- of the regions from the Beaufort Sea are shown in
androva (1970) and Andreev (1966). Table 60. Her data show that shrubs have their
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greatest height and cover values in the northern temperature curves is probably at least close to a
foothills and that shrubs become less abundant boundary based on several summers' data.

V-'. and shorter on the coastal plain. Near the coast, S. lanata and Cassiope tetragona are the only
shrubs diminish further. common erect shrubs within the littoral strip. All

. Several authors have discussed the effect of other willow and shrub species in this region have
temperature on the physiognomic aspects of the creeping or matted growth forms. Immediately

. northern Alaskan vegetation. Cantlon's (1961) lit- adjacent to the coast, where July mean tempera-
- ", toral tundra is a narrow band across the northern- tures are 40 C or less and the total TDDs are less

most limit of the Alaskan arctic coastal plain, and than 400, Salix lanata does not occur in streamside
it is approximately delimited by the 7 °C July mean sites and is extremely stunted on the open tundra.
isotherm. He based this zone on a similarly named South of Deadhorse the abundance, diversity and
subzone in the U.S.S.R. (Sheludiakova 1938). This stature of willows increase drepnatically. At 30 km
boundary was also drawn by Alexandrova (1970) from the coast, S. lanata exceeds dwarf-shrub sta-
to separate the northern subarctic subzones. It is ture (50 cm, Fig. 69) in protected, streamside envi-
also approximately the same region that Komar- ronments, and other erect willows, including S.
kovi termed the coastal region (Kom~rkov, and alaxensis, S. niphoclada and S. glauca, become
Webber 1979). The vegetation of the northern more common. It is apparent that the allocation
region in these classifications is characterized by of plant productivity for woody support tissues
poor development of shrub, dwarf-shrub and becomes a lower priority in the northern Arctic.
tussock tundra and a scarcity of ericaceous This affects both the amount of aboveground bio-
shrubs. Clebsch and Shanks (1968) found the mass for individual taxa and the amount of vege-
same trend along a transect from Barrow to Atka- tation as a whole.
sook, Alaska. The contrasts between oceanic and Because of the gradual macrorelief changes on
continental arctic vegetation have also been noted the arctic coastal plain of Alaska, the changes in
in Greenland (S6rensen 1941, Bocher 1954). vegetation are continuous but subtle. Consequent-

". Cantlon's and Sheludiakova's littoral tundra is ly it is difficult to draw boundaries for vegetation

the area with a July mean temperature less than subzones within this physiographic province.
7 'C. Along the transect of this study, littoral tun- Nonetheless, changes do occur, and they can be
dra, based on 1976 and 1977 temperatures, occurs related to the composition and physiognomy of
within 15-22 km of the coast measured in the di- the shrub vegetation. Efforts to map the vegeta-
rection of the wind (Haugen and Brown 1980) tion of northern Alaska depend heavily on remote
(Fig. 68). This area had less than 600 annual TDDs sensing data. Landsat imagery and high-altitude
in 1976 and 1977. The height of Salix lanata is less photographs cannot distinguish tundra commun-
than 25 cm, even in protected, streamside environ- it', floristics, but the abundance and stature of
ments (Fig. 68 and 69). Although it is not a good shrubs can in many instances be interpreted and
practice to draw boundaries on the basis of two are thus more useful criteria for defining broad
summers' data, the 1976 July mean temperature vegetation boundaries. The information from
was near the 8-year mean at the ARCO station, and photographs could be complemented with temper-
the width of the littoral strip as indicated by the ature isotherm data (e.g. Haugen and Brown

Table 61. Shrub subzones along the Sagavanirktok River on the Arctic Coastal Plain.

Distance teight (cat) of Salix lanata Doninant tundra itpes
from coat Open Protected Open tundra Protected

.suhuone k tundra irealtsi(e T1 _Iwo is/ - Drv, .treamstde

Imedtate coast < I < 15 None Wet sedge tundra Sedge. dwarf shrub t)warl shrub, crustose Sedge, dwarf shrub
tundra lichen tundra tundra

and barren

% Northern (oastal I -10 < 25 5) Wet sedge tundra (raminoid. dwarf Dwarf shrub. crustoe l) arf shrub tundra
Plait shrub tundra lichen tundra

%lid- and Southern 30- 1(X) .5( < 200 Wet sedge. dwarf Tussock sedge, dwarl Dwarf shrub, forb. Medium-height shrub
Coastal Plain shrub tundra shrub tundra and crustose lichen tundra tundra

d.arf shrub tundra
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1980) to aid in producing small-scale vegetation zone between the cold coastal climate to the north
maps of northern Alsaka. and the more moderate climate to the south.

Using the information from the willow transect, Along this gradient the vegetation changes from a
the vegetation along the Sagavanirktok River can tundra dominated by high arctic, mostly circum-
be divided into three subzones (Table 61). The polar taxa with a coastal element to a low arctic
subzones are based mainly on the stature of shrubs tundra with higher percentages of Asian and
in the most protected streamside sites. The imme- northern American taxa. The inland tundra also
diate coastal subzone (< 1 km from the sea) has has a larger arctic-boreal element and a much
no erect willows in streamside sites. The northern smaller coastal element.
coastal plain subzone (1-30 km from the sea) has The analysis with respect to site moisture shows
streamside S. lanata no higher than 50 cm. The that the arctic-alpine taxa are concentrated to-
mid- and southern coastal plain subzone (> 30 ward the dry end of the moisture gradient and the
km from the sea) has streamside willows taller arctic-boreal taxa are concentrated toward the wet
than 50 cm. These regions can be related to the end. The Asian and northwest American taxa also
summer temperature regime (Fig. 63, 67 and 68), are concentrated toward the dry end of the gra-
but a firm statement should wait until data from a dient, with a preponderance of circumpolar taxa
longer period of record are available. Also the in the wet end.
streamside willow heights are from the most pro- The study regarding S. lanata illustrated the
tected sites at each location, and no data are cur- strong relationship between the summer tempera-
rently available on the "average" willow heights ture regime and the height and growth rings of this
in streamside or open-tundra environments. Table shrub taxon along the Sagavanirktok River. Fur-
61 also gives a summary of the typical open- ther studies with other taxa and other areas of the
tundra types that occur along the moisture gra- coastal plain would be helpful and would serve as
dient within each of the shrub-defined subzones. an excellent source of data for establishing physio-

gnomic criteria for dividing the Alaskan Arctic in-
to subzones. Floristic information, such as that of

SUMMARY Young (1971), Murray et al. (1977), Komirkova
and Webber (1979) and the first part of this chap-

The floristic analysis showed that most of the ter, complements the shrub information and gives
mapped area at Prudhoe Bay is in a transition added meaning to shrub-defined regions.

4',
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CHAPTER 6. SUMMARY AND CONCLUSIONS

The Prudhoe Bay region is a particularly inter- Soil moisture affects a variety of soil properties,
esting area of tundra because of its well-defined including pH, nutrient regimes and the percentage
and steep environmental gradients, the combina- of organic matter. These changes are similar to
tion of which has not been described for any other those described for wet soils of temperate regions.

* place in the Arctic. It is a region of wet coastal Organic matter is higher in wet sites, directly af-
tundra that has a unique substrate pH gradient, fecting water retention, bulk density, thaw depth
which is due in part to its coastal location. The and soil pH. Soil nutrients are generally negatively
prevailing northeast winds distribute Joess from correlated with soil moisture, with the exception
the Sagavanirktok River over most of the region. of ammonium, which has its greatest concentra-
The northwest portion of the region is not down- tion in wet sites.
wind from the river and consequently has acidic Plant taxa respond to various factors related to
tundra; areas downwind from the river have alka- the moisture gradient. Of the site factors analyzed,
line tundra with a gradient of declining soil pH hummock size and slope are correlated with the
values away from the river. The coastal tempera- most taxa, while the actual percentage of soil
ture gradient is among the steepest in the Arctic. moisture seems to be less important. Organic mat-
Three of Young's (1971) four floristic zones, ter and available water are important to moisture
which are based on the amount of total summer conditions near the surface layer in relatively drier
warmth, are present within the region. The effects soils and are most important to the cryptogams.
of the temperature gradient can be seen in the in- Of the moisture-related nutrients, phosphorus
crease in the total number of plants in the flora shows the most and strongest correlations with
and the increased plant productivity, particularly plant taxa, followed by nitrates, potassium and
of shrubs, as one moves inland. The predomi- ammonium.
nantly wet landscape also creates steep vegetation Other microscale gradients, such as snow depth,
gradients within elevation changes of a few centi- cryoturbation and animal activity, were studied in
meters. Small hummocks and higher microsites as- less detail; lists of plants correlated with subjective
sociated with ice wedge polygon relief may be ele- ratings for these factors were compiled. Cryo-
vated only 10-25 m above the level of saturated turbation is a particularly important factor worthy

soils but can support rich mesic tundra plant com- of more detailed study within the region.
munities. Thus the vegetation at each point in the Data are presented in the appendices to docu-
tundra is a product of numerous microscale, ment 42 vegetation types. Environmental and spe-
mesoscale and macroscale environmental gra- cies information from 92 permanent study plots
dients. provide an extensive data base for future studies in

the region. Detailed vegetation maps and
* .. planimetry data for a 140-km area are also part of

MICROSCALE GRADIENTS the data base and provide a valuable historical
baseline for this recently developed area.

The moisture gradient is the most important mi-
croscale influence and accounts for most of the
variation on the regional vegetation maps (Walker MESOSCALE GRADIENTS
et al. 1980). Map boundaries of landforms, soils
and vegetation are mostly controlled by variations Carbonate-rich silt deposited downwind from
in patterned ground forms. Topographic variation the Sagavanirktok River influences a number of
of a few centimeters has major effects on plant substrate factors, including percentage of organic
composition due to the flat, flooded landscape matter, pH, soil particle size, water-holding cap-
and perched water tables that are a result of per- acity and soil nutrients. Studies in equivalent wet-
mafrost. tundra sites located at various distances from the
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river show that organic matter, water retention, MACROSCALE GRADIENTS
silt, clay and all soil nutrients increase away from
the river, while sand, carbonates and pH decrease. The coastal temperature gradient is the primary

Most of the region has alkaline soils, but there is macroscale gradient. The flora of the region was
an area in the northwest part of the region that is examined with respect to temperature and the
relatively unaffected by loess, and the soils in this moisture gradient. The height and productivity of
area are acidic. Nutrients increase toward the west the willow Salix lanata ssp. richardsonii were also
due to greater percentages of clay and organic analyzed with respect to the temperature gradient.
matter and presumably higher cation exchange The presently known flora of the region consists
capacities. In the acidic tundra areas, nutrient of 238 vascular taxa, 25 hepatics, 117 mosses and

.- levels are comparable to the alkaline areas except 83 lichens. The vascular plant list is considerably
for phosphorus, which is very low. The optimum larger than lists from Barrow and Fish Creek, re-
pH for nitrates and calcium is near 7. Magnesium flecting the larger area of study, the greater divers-
is highest in soils with somewhat lower pHs. Scat- ity of habitats, and the higher temperatures in-
tergrams of nutrient concentrations (except for land. The cryptogam lists are probably still far
ammonium) show distinctive clusters related to from complete.
their geographic position within the oilfield. The floristic analysis of the region examined

The effects of the loess gradient on vegetation distribution patterns related to environment, geo-
are difficult to isolate totally from moisture-gra- graphic range and northern limits of distribution.
dient effects, but many taxa, particularly mosses, The environmental distribution pattern shows that
liverworts and lichens, show positive correlations arctic-alpine plants predominate (4807o ) but there
with clay, calcium, magnesium and distance from are also strong arctic (33%07), arctic-boreal (11%)
the Sagavanirktok River. Only a few plants, in- and coastal (8076) elements. The geographic pat-
eluding Dr vas integrifolia, Saxifraga oppositifolia tern shows that most plants are circumpolar (52%)
and several dune plants, are positively correlated with a strong North American-Asian influence
with pH and carbonates. (30%). Very few plants have centers of distribu-

The calcium gradient opposes the pH gradient, tion east of Prudhoe Bay (2076). These patterns are
presumably duc to low cation exchange capacities related to the glacial history of northern Alaska
near the Sagavanirktok River. Numerous plants and Canada and the Beringian land bridge to Asia
are positively correlated with calcium, while only a during the Pleistocene. The proximity of the

.few are positively correlated with high pH. The re- Brooks Range, the presence of several large rivers
gion abounds with calciphiles, including Chrvsan- flowing out of the mountains, and the migrational
themum integril'olium, Carex saxatilis, C. scir- history of the flora contribute to the large percent-

pokha, C. atrojutsca, C. higelowii, Pedicularis age of arctic-alpine plants.
capitata, Salix reic'ulata, S. lanata, Drepanoclad- Most of the plants in the region have their
its spp., Scorpidiun scorpioides, Tomenthypnum northern limit in either Young's Zone 2 (southern
nih'ns and numerous others. [here is not a notice- high arctic, 4.0%) or Zone 3 (northern low arctic,
able decline of calciphiles in the acidic tundra 38%). Zone I (northern high arctic) plants ac-
since the calcium lesels are quite high throughout count for 1406, and Zone 4 (southern low arctic)
the region. T here is, however, an increase in many plants account for only 8%. There are higher per-
presumahlk acidophilous plants, including Sali. centages of high arctic taxa in the most frost-
. .lltitl \p luhra. s.xtie.a /.lhiolosa, Lu- active areas. The arctic-alpine and Beringian in-

auu ritlc a, Pol nt. I ts )rta, I acinlun rits- luences are most pronounced in the dry vegeta-
idtiva. l)uranuin spp. and Polvri'hceae. Sphag- tion stand types and decline markedly toward the
.i.. is rare because ol the high calcium levels, wet end of the moisture gradient; circumpolar and

[hc itud, ol the ioess gradient indicates that arctic--boreal plants are more common toward the
* - carbonatc-liJ sand and silt, have a generally wet end.

nega i.c c.ted, (on e gectation- %lore dramatic ef- Only four plant species cover more than one
te•s can hc c\pectcd troni alkaline road dust percent of the mapped area. These are Carex
% here corridOrs pass thi otluh icidic. Splaguinm- aquatilis, Dras. integrifolia, Eriophorum angusti-
rich It1nndr.1a foliunm ssp. subarcticuin and E. triste. All of these
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have 4heir northern limit in the high arctic, which Region, Alaska (Walker et al. 1980) have yielded
accounts for the high arctic character of the Prud- an abundance of environmental information
hoe Bay vegetation. Vegetation in the foothills to about a previously little known area of the Arctic.
the south is dominated by low arctic taxa. This tundra contrasts markedly with the well-

The composition and stature of the vegetation known Alaskan arctic tundras at Barrow (Webber
are strongly affected by the temperature gradient. 1978, Walker 1977), Cape Thompson (Johnson et
The percentages of coastal, circumpolar, Zone 1 al. 1966), the Seward Peninsula (Racine 1974,
and Zone 2 taxa decrease inland, while there are 1975, 1977), the sand region west of the Colville
marked increases in the percentages of arctic, arc- River (Komtirkov and Webber 1978, Kom~r-

tic-alpine, arctic-boreal, North American-Asian, kovi, in prep.), Fish Creek (Johnson et al. 1978,
northwest American, Zone 3 and Zone 4 plants. Kom rkovi and Webber 1978), Umiat (Churchill

South of Prudhoe Bay there is a dramatic in- and Hanson 1958), Oumalik (Ebersole, in prep.)
crease in the total flora. The most notable addi- and Peters Lake (Batten 1977).
tions are Betula nana ssp. exilis, Ledum palustre The tundra of northern Alaska is far less homo-
ssp. decumbens, Dryas octopetala, Rhododen- geneous than early impressions suggested. In many
dron lapponicum, Arctostaphylos rubra, Hedy- areas the controlling environmental gradients are
sarurn mackenzii and many willow species. The subtle, thus emphasizing that in proposed areas of
sizes of tussocks and shrubs also increase, development, there is still a need for basic studies

The heights of Salix lanata ssp. richardsonit of soils, surficial geology, climate, tundra compo-
along the coastal plain temperature gradient are sition, productivity and phenology. These are a
decidedly different along streams than they are on first necessary step in predicting the response of
the open tundra. Streamside willow heights are the local vegetation and other trophic levels to im-
highly correlated with summer warmth and show pacts. A thorough analysis of the natural vegeta-
an exponential relationship to total thaw degree- tion in relationship to environmental factors will
days. Streamside willows are virtually absent at lead to meaningful experiments regarding impacts
the coast but grow to 200 cm high 100 km south of on tundra. For example, we now know from re-
the coast. The response of open-tundra willows is cent experiments and observations at Prudhoe Bay
less dramatic, they appear to grow to only about (e.g. Walker et al. 1978, Simmons et al. 1983,
50 cm high and are probably limited by wind- Walker, unpublished data) that the effects of road
blown snow. Open-tundra S. lanata growth rings dust, oil and seawater vary considerably depend-
have a highly significant correlation with tempera- ing on soil moisture, soil pH, local temperature re-
ture, particularly during the first ten years of gime and the nature of the substrate. The simple
growth. Further studies regarding streamside wil- experiments leading to these conclusions were de-
low growth rings should prove especially fruitful signed to measure the impact on vegetation types
and are likely to reveal patterns correlated to the along the known environmental gradients at Prud-
30-year temperature record at Barrow. Studies hoe Bay.
with other taxa (e.g. Salix planifOlia ssp. pulchra) The correlation analyses and simple methods
are needed from acidic tundra areas. used in this report were an effective means of an-

Data from the floristic analysis and the shrub alyzing a rather limited data base from such a
study can be used for a preliminary small-scale re- large area to demonstrate the existence aiid some
gional zonation that should prove useful for of the effects of the local environmental gradients.
Landsat and aerial photographic intci pretation on The results are by no means definitive, but they
the coastal plain. Most shrub vegetation has high can be used to help in designing more sophisti-
reflectivity of red and far-red radiation, making it cated experiments and exploring the changes to
distinct on color IR photography. However, the the system caused by anthropogenic disturbance,.
shrub data apply only to the coastal plain in the vi- Controlled experiments utilizing multisariate ap-
cinity of the Sagavanirktok River. Other transect proaches will help define indisidual plant respon,-
studies in other coastal areas are needed to make es and unravel the complexities of the interactions
this information more widely applicable, between environmental variable, and bet%%een

species. This study is thus a step to,,ard a body of
knowledge that can be used to accurately predict

RELEVANCE TO OTHER STUDIES the influence ot development-related impacts on'
tundra.

This study and those involved with the produc-
tion of the Geobotanical Atlas ofthe Prudhoe Bay
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APPENDIX A: ANNOTATED PLANT CHECKLIST
FOR THE PRUDHOE BAY REGION

This checklist is an updated version of a list by Murray and Murray (1978). It includes notes
regarding abundance, habitat and field localities. The nomenclature follows Murray and Murray

(1978) except for plants that do not appear on their list. In these cases the nomenclature follows

V Hultdn (1968) for vascular plants, Thomson (1979) and Hale and Culberson (1970) for lichens,
Crum et al. (1973) for mosses and Arnell (1956) and Steere and Inoue (1978) for hepatics. First
collections for the region are listed; these also are mostly from Murray and Murray (1978).

The list contains 238 vascular plants, 25 hepatics, 115 mosses, and 83 lichens. A total of 79
vascular plants, 12 hepatics, 16 mosses and 13 lichens have been added to the list as a result of

this study. Starred taxa (*) have been found only west of the Kuparuk River and are therefore

outside the main region discussed in this report; there are seven vascular plants, one hepatic, and

one lichen that are so indicated. Double-starred taxa (**) are nine collections mentioned by Het-

tinger et al. (1973) from a site slightly southeast of the study area (Fig. Al) that have not been

found in the main study area.
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Figure Al shows all the collection sites. This figure is referred to throughout the checklist. The
abundance was rated according to the following scale:

abundant-nearly always dominant or very abundant in specified habitats
common-usually occurs with high cover percentages in specified habitats
frequent-usually occurs within small areas of specified habitats but generally not

with high cover percentages
occasional-does not occur regularly in specified habitat but is also not uncommon
infrequent-recorded only a few times in the specified areas

rare-only one to three observations within the region.

Vascular plants

Achillea borealis Bong.
C. Simmons 1981. Occasional; dry river bars of the Kuparuk River.

Agropyron boreale (Turcz.) Drobov ssp. hyperarcticum (Pol.) Meld.
D. Murray 4575. Occasional; richly vegetated river bluffs and pingos

Alopecurus alpinus Sm. ssp. alpinus
D. Murray 3410. Occasional; dry to wet areas, bird mounds, acidic and alkaline areas, coast and
inland.

Androsace chamaejasme Host ssp. lehmanniana (Spreng.) Hult.
D. Murray 3387. Frequent; dry sandy areas, dunes, riverbanks, coast and inland.

Androsace septentrionalis L.
D. Murray 4505. Occasional; well-drained sites on pingos (Figure Al, points 27, 38, 40).

Anemone parviflora Michx.
D. Murray 4531. Frequent; dry sandy soil, streambanks.

Anemone richardsonii Hook.
D. Murray 4537. Occasional; dry sandy soil, dunes and streambanks.

Antennariafriesiana (Trautv.) Ekman ssp. alaskana (Malte) Hult.
Murray 457i. Infrequent; dry sites, riverbanks, pingos (Figure Al, points 24, 30, 56).

Arabis lyrata L. ssp. kamchatica (Fisch.) Hult.
D. Murray 3359. Infrequent; sandy disturbed soil, Putuligayuk and Kuparuk rivers (Figure Al,
points 25, 29, 32, 34).

Arctagrostis latifolia (R. Br.) Griseb. var. arundinacea (Trin.) Griseb.
P. J. Webber 1978. One specimen collected from Gas Arctic test site, fertilized berm (Figure Al,
point 54); probably more common.

Arctagrostis latifolia (R. Br.) Griseb. var. latifolia
D. Murray 4554. Common in grassy areas, bird mounds, riverbanks; occasional in moist tundra.

Arctophila fulva (Trin.) Anderss.
D. Murray 4555. Abundant; water to 1 m deep, lakes and streams.

Arcostaphylos rubra (Rehd. and Wils.) Fern.
D. Murray 4561. Rare; dry sandy sites along rivers; common just south of region (Figure Al,
points 10, 31, 34).

Armeria maritima (Mill.) Willd. ssp. arctica (Cham.) Hult.
D. Murray 3356. Occasional; dry stabilized dunes, riverbanks.
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Arnwa alpina (I..) Olin.
L. Hettinger 456 (11473). Not collected in this study.

-trnic' /l guta C. A. Mey.

D.A. Walker and K. Palmer 80A-124. Infrequent; collected on dry river bar of Kuparuk River

near Ser.ice Cit: also seen along the little Putuligayuk River (Figure Al, points 17, 29, 31).

Arttei t arctica I e~s. ,sp. art'tica
I). Mlurra. 4568. (%:caional; dr., peaty acidic tundra; frequent in river gravels and barren areas,

coast and inland

Artemista horealhs Pall
Murray 3356. Common; dry sand dunes and river gravels.

Artemisia glomeruta ledeb.
D. Murrav 4532. Frequent: drN sand dunes, river gravels.

Arteni'ia ttlesit Ledcb. ssp. i/desit
D. Murray 4569. Occasional; rier bars of Kuparuk Riser.

Aster sibirwus L.
D. Murray 4574. Occasional: dr, sandy sites along rivers.

Astragalus ahortginorum Richards.
D.A. Wjker and K. Palmer NOA-104, det. D. Murray.
Occa,,:onal; dr. sites along Kuparuk River and some of its tributaries and on pingos in the

Kuparuk field (Figure Al, points 28, 34, 32, 30. 40).

Astragalus alpnus I..

D. Murray 4540. Common; dr. river sites, streams, pingos.

Astragalus umtellatius Bunge
D. Murray 4517. Common; dry tundra, bird mounds, shallow snow patches.

Boykinia richardsonii (Hook.) Gray

D.A. Walker 503. Infrequent; collected from coastal areas and near Kuparuk River, open tundra

and snow patches (Figure Al, points 6, 31, 43).

Bra ya pilosa Hook.

D. Murray 3383. Frequent; disturbed areas. There is much intergradation between thiL taxon and
B. purpurascens.

Braya purpurascens (R. Br.) Bunge
D. Murray 3385. Common; disturbed or unstable sites, gravel pads, river gravels, slumping river-

banks, coast and inland. There is much intergradation with B. pilosa. Most of my specimens best

fit descriptions of B. purpurascens.

Brornus pumpellianus Scribn. var. arcticus (Shear) Pors.
D.A. Walker 570. Occasional; pingo tops, riverbanks.

** Bupleurum triradiatum Adams ssp. arcticum (Regel) Hult.
L. Hettinger 461 (1973). Not collected in this study.

Calamagrostis neglecta (Ehrh.) Gaertn., Mey. and Schreb.
D.A. Walker and K. Palmer 80A-98. Occasional; dry terraces of the Kuparuk River near Service

City (Figure Al, points 29, 31).

Calamagrostis purpurascens R.Br. ssp. arctica (Vasey) Hult.
D.A. Walker 81-13. Occasional; dry sites, pingos, river bars.
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Caltha palustris L. ssp. arctica (R. Br.) Hult.
D. Murray 4512. Frequent; water, streams and lake margins.

Campanula uniflora L.
D. Murray 3398. Occasional; snowbanks and pingo sides (Figure Al, points 24, 40, 41, 43).

Cardamine digitata Richards. (= C. hyperborea O.E. Schulz)
D. Murray 3399. Frequent; dry to moist tundra, bird mounds, frost scars, snow patches.

Cardamine pratensis L. ssp. angustifolia (Hook.) O.E. Schultz
D.A. Walker 549. Occasional; wet sites along streams.

Carex aquatilis Wahlenb. (including C. stans Drej.)
D. Murray 3586. Abundant; moist to very wet tundra throughout region.

Carex atrofusca Schkuhr
D. Murray 3370. Occasional; moist to wet alkaline tundra, mainly inland.

Carex bigelowii Torr. (including C. lugens Holm, C. consimilis Holm)
D. Murray 3416. Common; moist tundra, coast and inland.

Carex chordorrhiza Ehrh.

D.A. Walker 288, det. D. Murray. Occasional; wet to very wet acidic tundra.

* Carex krausei Boeck.

D.A. Walker and K. Palmer 80A-128. Only record from Ugnuravik River south of Kuparuk
Camp in moist tundra (Figure Al, point 44).

Carex marina Dewey (= C. amblyorhyncha Krecz., Halliday and Chater 1969, C. glareosa sensu
Hult~n in part)

D.A. Walker 4, det. A. Batten. Occasional; wet tundra.

Carex maritima Gunn.
D. Murray 4514. Infrequent; sandy sites at coast and along rivers (Figure Al, points 6, 9, 31).
Carex membranacea Hook.

D.A. Walker, 5 August 1974, det. D. Murray. Common; dry to moist tundra throughout region.

Carex misandra R. Br.
B. Murray 3384. Occasional in dry to moist alkaline tundra; frequent in wet acidic and coastal
tundra.

Carex nardina E. Fries
M. Walker, D.A. Walker and M. Wilson 83-122. Rare; pingos.

Carex obtusata Lilj.
M. Walker, D.A. Walker and M. Wilson 83-119. Occasional; pingos.

Carex ramenskii Kom.
M. Walker, D.A. Walker and M. Wilson 83-83. Occasional; wet saline tundra.

Carex rariflora (Wahlenb.) J.E. Sm.
D. Murray 3364. Occasional in wet tundra; frequent in acidic coastal areas.

Carex rotundata Wg.
D. Walker 154 (1975). Frequent; wet to very wet tundra.

Carex rupestris All.
D. Murray 4583. Common; dry tundra, pingos.
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Carex saxatilis L. ssp. laxa (Trautv.) Kalela
D.A. Walker, 5 August 1974. Frequent; wet to very wet alkaline tundra.

Carex scirpoidea Michx.
D. Murray 4519. Common; dry alkaline tundra, especially snow patches.

Carex subspathacea Wormsk.
D.A. Walker and J. Batty PB039. Abundant; very wet sites in saltwater lagoons; frequent on
sandy beaches.

Carex ursina Dew.
D. Murray 3406. Frequent; saltwater lagoons, slightly elevated microsites.

Carex vaginata Tausch
D.A. Walker 526. Infrequent; wet tundra (Figure Al, points 24, 25, 36, 41).

Cassiope tetragona (L.) D. Don ssp. tetragona
D. Murray 4539. Frequent in dry to moist tundra; abundant in well-drained snowbanks; common
in some acidic tussock tundra areas in the Kuparuk field.

Castilleja caudata (Pennell) Rebr.
D.A. Walker and K. Palmer 80A-123. Occasional; dry Kuparuk River bars near Service City
(Figure Al, points 29, 31).

Cerastium beeringianum Cham. and Schlecht. var. beeringianum
D. Murray 4538. Occasional; dry tundra, bird mounds, pingos.

Cerastium beeringianum Cham. and Schlecht. var. grandiflorum (Fenzl.) Hult.
D.A. Walker and K. Palmer 80A-82. Common; dry and moist tundra, bird mounds, pingos.

Cerastium jenisejense Hult.
D.A. Walker and K. Palmer 80A-180. Occasional; wet to moist tundra.

Chrysanthemum bipinnatum L. ssp. bipinnatum
Halliday 1977. Frequent; dry sandy sites, dunes along Kuparuk River.

Chrysanthemum integrifolium Richards.
D. Murray 3394. Frequent; moist to dry alkaline tundra, frost scars, bird mounds.

Chrysosplenium tetrandrum (Lund) Th.Fr.
D. Murray 4525. Infrequent on wet stream sides and open tundra; more common near the coast
(Figure Al, points 2, 6, 24, 31, 43, 48).

Cochlearia officinalis L. ssp. arctica (Schlecht.) Hult.
D. Murray 4511. Common along coast, beaches, wet and moist saline tundra; occasional inland.

Colpodium vahlianum (Liebm.) Nevski
Halliday 1977. Rare; bare mud in Sagavanirktok River estuary (Halliday 1977); not recorded in
this study.

Deschampsia caespilosa (L.) Beauv. ssp. orientalis Hult.
D. Murray 3412. Frequent; dry to moist sandy soils, rivers, dunes and coast; occasional on
pingos.

Descurainia sophioides (Fisch.) 0. E. Schuhz
J. McKendrick, II September 1976. Common weed in disturbed areas.

Dodccatheon frigidum Cham. and Schlecht.
D.A. Walker 308. Rare; moist stream sides; collected near Drill Site 2 near the Little Putuligayuk
River (Figure Al, point 17).
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Draba alpina L.
D. Murray 3381, det. G.A. Mulligan. Note: Draba was poorly understood in this study. Yellow-
flowered specimens were generally recorded as D. alpina and white-flowered specimens as

D. lactea 0. alpina is frequent on dry to moist tundra, pingos, bird mounds and animal dens

throughout the region.

Draba cana Rydb.
D.A. Walker and K. Palmer 80A-40, det. A. Batten. Collected from Pad M vicinity.

Draba borealis DC.
D.A. Walker and K. Palmer 80A-170, det. D. Murray. Infrequent; collection from animal den on
pingo near Kuparuk River (Figure Al, point 40).

Draba cinerea Adams (= D. arctica J. Vahl)
D. Murray 3402, det. G. A. Mulligan. See D. alpina.

Draba corvmbosa R. Br. ex DC. (= D. hellii Holm, D. macrocarpa Adams, Mulligan 1974)
D. Murray 3371, det. G. A. Mulligan. See D. alpina.

Draba glabella Pursh ( = D. hirta L., Mulligan 1970)

D.A. Walker 272, det. D. Murray. See D. alpina.

Draba lactea Adams

D. Murray 3382, det. G. A. Mulligan. See D. alpina.

Draba Iongipes Raup
D.A. Walker 241, det. D. Murray. See D. alpina.

Draba subcapitata Simm.
M. Walker, D.A. Walker and M. Wilson 83-52. Rare; collected from disturbed site on pingo near

Pad F (Figure Al, point 38).

Dryas integrifolia M. Vahl ssp. integrifolia
D. Murray 4533. Abundant; moist to dry tundra, riverbanks, pingos, animal dens throughout

region.

Dupontia fisheri R. Br. ssp. fisheri

D.A. Walker 81-95a. Infrequent; coastal meadows.

Dupontiafisheri R. Br. ssp. psilosantha (Rupr.) Hult.

D. Murray 4563. Abundant along coast in moist to wet sites; occasional inland.

Elymus arenarius L. ssp. mollis (Trin.) Hult. var.villosissitnus (Scribn.) Hult.
D. Murray 3411. Common on dry sand dunes; occasional along streams and coast.

Epilobium davuricun Fisch. var. arcticum (Sam.) Polunin

Halliday 1977. Not recorded in this study.

Epilobium latifolium L.
D.A. Walker 557. Frequent on river gravels and some gravel pads.

Equisetum arvense L.

D. Murray 4515. Frequent; snowbanks and streambanks.

Equisetum scirpoides Mich x.
D. Murray 3380. Frequent; late-thawing snowbanks.

Equisetumn variegatum Schleich.
D. Murray 4565. Common; moist to wet tundra throughout region.
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Erigeron eriocephalus J. Vahl
D. Murray 4545. Occasional; dry sandy streambanks, slumping bluffs, pingos.

Erigeron humilus Grah.
D, Murray 3378. Infrequent; grassy streambanks (Figure Al, point 31).

** Erigeron hyperboreus Greene
L. Hettinger 447 (1973). Not recorded in this study.

Eriophoruin angustifolium Honck. ssp. subarcticuin (Vassil.) Hult.

D.A. Walker, 5 August 1974. Abundant; moist to wet tundra throughout region.

Eriophorun callitrix Cham.

D.A. Walker 327, det. D. Murray. Wet tundra near Drill Site 2 (Figure Al, point 17).

Eriophoruin russeoluin Fr.

D.A. Walker 291. Frequent; wet to very wet tundra throughout region.

Eriophorum scheuchzeri Hoppe var. scheuchzeri

D. Murray 3405. Occasional; very wet tundra throughout region.

Eriophorum triste (Th. Fr.) Hadac and Love (= E. angustifolium ssp. triste)

D. Murray 3375. E. triste was not differentiated from E. angustifolium in the quadrat data

(Appendix B), since it infrequently flowers. It is, however, abundant on moist tundra sites

throughout the region.

Eriophorum vaginatum L.
D. Murray 4550. Occasional on moist tundra sites; frequent on better drained upland sites,

especially inland; less common near the coast.

** Eritrichum aretioides (Cham.) DC.
L. Hettinger 452 (1973). Not recorded in this study.

•* Erysimum pallasii (Pursh) Fern.

L. Hettinger 466 (1973). Not recorded in this study.

Eutrema edwardsii R. Br.
D. Murray 3368. Occasional; dry to moist mostly alkaline tundra.

Festuca baffinensis Polunin

D. Murray 3417. Common on grassy riverbanks, bird mounds, animal dens; occasional on dry

tundra sites.

Festuca brachyphylla Schult.

D. Murray 4564. Common; grassy riverbanks, bird mounds.

** Festuca ovina L. ssp. alaskensis Holmen

L. Hettinger 450B (1973). Not recorded in this study.
Festuca rubra L.

D. Murray 3415. Frequent; pingo tops, bird mounds, grassy riverbanks and gravel bars.

Gentiana prostrata Haenke
D. Murray 4556. Infrequent along the Kuparuk River.

Gentianella propinqua (Richards.) .. M. Gillett ssp. propinqua (= Gentiana propinqua)

D. Murray 3407. Occasional; dry to moist streambanks.

Hedysarun alpinum L. ssp. americanuin (Michx.) Fedsch.

D.A. Walker and K. Palmer 80A-101. Occasional along the Kuparuk River; common farther

south.
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Hedysarum mackenzii Richards.
D.A. Walker and K. Palmer 80A-133, det A. Batten. One record collected from the Sagavanirk-
tok River near Drill Site 19. Probably more common along rivers in the southern part of the
region.

Hierochloe alpina (Sw.) Roem. and Schult.
D.A. Walker and K. Palmer s.r. 1980. One record from dry pingo side of Beechey Mound
(Figure Al, point 51). Probably more common.

Hierochloe pauciflora R. Br.
D.A. Walker 1. Occasional; mainly wet tundra along coast.

Hippuris tetraphylla L. F.
J.P. Myers 1976. Rare; one collection from pond near coast.

Hippuris vulgaris L.

D. Murray 4552. Common; deeper water, mainly streams.

Honckenya peploides (L.) Ehrh. ssp. peploides
D.A. Walker and K. Palmer 80A-75. Occasional along gravelly or sandy coastal beaches;
collected at Point McIntyre and near Beechey Point.

Juncus arcticus Willd. ssp. alaskanus Hult.
D. Murray 4553. Frequent; wet sites, mainly in river sands and gravels.

Juncus biglumis L.
D. Murray 4560. Occasional on moist to wet tundra; frequent on frost scars.

Juncus castaneus Sm. ssp. castaneus
D. Murray 3404. Infrequent; streambanks, grassy areas and gravel river bars (Figure Al, points

31, 56).

Juncus castaneus Sm. ssp. leucochlamys (Zinz.) Hult.
P.J. Webber 1978, det. D. A. Walker. Rare; collected from Gas Arctic test site, grassy
revegetated berm (Figure Al, point 54).

Juncus triglumis L. ssp. albescens (Lange) Hult.
D.A. Walker and J. Batty, August 1974. Infrequent on wet tundra, apparentl'" more common in
vicinity of the Kuparuk River.

Kobresia myosuroides (Vill.) Fiori and Paol.
D. Murray 4557. Occasional; dry sandy sites along rivers, dunes.

Kobresia sibirica Turcz.
D. Murray 3352. Infrequent; grassy animal dens, pingos (Figure Al, points 31, 40, 41).

Koenigia islandica L.
D. Murray and Johnson 6207. Occasional; wet disturbed sites, frost scars.

Lagotis glauca Gaertn. ssp. minor (Willd.) Hult.
D. Murray 4526. Occasional; moist alkaline tundra and along streams.

".Ledum palustre L. ssp. decumbens (Ait.) Hult.

D.A. Walker 1979. Recorded west of the Kuparuk River in moist acidic tundra (Figure Al, points

42 and 43); common south of the region.

Lesquerella arclica (Wormsk.) Wats. ssp. arctica

D. Murray 3395. Occasional; dry sites, pingos, gravel bars.
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Llovdia serotina (L.) Rchb.
D. Murray 3390. Frequent; dry sites, dunes, pingos, riverbanks, animal dens, snowbanks.

Lupinus arcticus S. Wats.

D.A. Walker and K. Palmer 80A-1 10. Occasional on dry river terraces of Kuparuk River near

Service City; common a little farther south (Figure Al, points 29, 31).

Luzula aretica Blytt
D. Murray 4580. Frequent on moist and dry sites near coast; occasional inland.

Luzula confusa Lindeb.

D. A. Walker 285. Occasional; dry grassy tundra, pingo tops, bird mounds, animal dens.

Luzula kjellnaniana Miyabe and Kuds ( = L. tundricola Gorodk.)
D.A. Walker 256 (1975). Infrequent; bird mounds, pingo tops; recorded near coast and Pad F

(Figure Al, points 6, 38).

* Luzula inultiflora (Retz) Lej.

D.A. Walker and K. Palmer 80A-86. Only record from bird mound near the Ugnuravik River in

the Kuparuk field (Figure Al, point 45); probably more common.

*"Lycopodium selago L. ssp. appressum (Desv.) Hult.

D.A. Walker and K. Palmer 80A-156. Two records from moist acidic tundra near Pad A in the

Kuparuk field (Figure Al, point 43).

Mertensia maritima (L.) S. F. Gray ssp. maritima
D. A. Walker and K. Palmer 80A-165. Occasional along gravelly or sandy coastal beaches;

- *- -collected at Point McIntyre and near Beechey Point (Figure Al, points 2, 5, 52).

Minuartia arctica (Stev.) Ashers. and Graebn.

D. Murray 3379. Frequent; dry tundra, pingos, streambanks, snowbanks, animal dens.

Minuartia rossii (R. Br.) Graebn.
A. E. Schofield and M. E. Williams P-G16. Occasional; dry sites (Figure Al, points 36, 43).

Minuartia rubella (Wahlenb.) Graebn.
D. Murray 3403. Infrequent; pingos, dry sites along rivers, common on frost scars, particularly in

the Kuparuk field (Figure Al, points 24, 31, 38).

Orthilia secunda (L.) House ssp. obtusata (Turcz.) Bocher (= Pvrola secunda ssp. obtusata)D. A. Walker and J. Batty PB005. One collection from moist tundra (Figure Al, point 24).

Oxvria digyna (L.) Hill
D. Murray 4520. Occasional; snowbanks along unstable river bluffs and in some sandy dune

areas.

Oxvtropis arctica R. Br.
D. Murray 3396. Occasional; dry sites.

Oxvtropis boreali DC.
D. Murray 4559. Infrequent; dry sites on river terraces; common farther south (Figure Al, points

40, 56).

Oxvropis campestris L. DC. ssp. gracilis (Nels.) Hult.

-D.A. Walker and K. Palmer 80A-41. Infrequent on dry Kuparuk River bars near Service City

and Pad R; more common farther south (Figure Al, points 34, 32).

Oxvtropis cwnpestris L. DC. ssp. jordalli (Pors.) Hult.
D. A. Walker and K. Palmer 80A-60, det. D. Murray. Occasional on dry river bars and pingos
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along the Kuparuk River. Specimens from Prudhoe Bay are similar to those collected from near
Franklin Bluffs. t They do not match the type specimens for 0. campestris jordalli but are placed
here for lack of a better name at this time.

Oxytropis deflexa (Pall.) DC. var. foliolosa (Hook.) Barneby
D. Murray 4584. Occasional; dry sites on river terraces and pingos (Figure Al, points 40, 56).

Oxytropis koyukukensis Pors.
M. Walker, D.A. Walker and M. Wilson 83-42. Pingos and dry river terraces; this is an uncertain
determination and may be confused with other species of Oxytropis in this study.

Oxytropis maydelliana Trautv.
D. Murray 4513. Frequent; pingos, grassy riverbanks.

Oxytropis nigrescens (Pall.) Fisch. ssp. bryophila (Greene) Hult.
D. Murray 4541. Common on dry sites, pingos, ridges, river bars, stabilized dunes; not so

common west of the Kuparuk River.

Papaver lapponicum (Tolm.) Nordh. ssp. occidentale (Lundstr.) Knaben
D. Murray 4521. Occasional; dry sites, pingos, stable dunes.

Papaver macounii Greene
D. Murray 3377. Frequent; dry to moist tundra, bird mounds, animal dens, pingos.

Parnassia kotzebuei Cham. & Schlecht.
D. Murray 4570. Occasional; dry grassy river terraces, sandy creek banks, some dunes.

Parnassia palustris L. ssp. neogaea (Fern.) Hult.
L. Klinger 81-01. Occasional; Kuparuk River and its small tributaries.

Parrya nudicaulis (L.) Regel. ssp. nudicaulis
D. Murray 3408. Frequent on moist sandy sites along streams and snowbanks; occasional on
open tundra.

Parrya nudicaulis (L.) Regel ssp. septentrionalis Hult.
L. Hettinger 444 (1973). Occasional; mixed with ssp. nudicaulis.

Pedicularis capitata Adams.

D. Murray 3386. Frequent on dry tundra, pingos, bird mounds, animal dens, river terraces;
occasional on moist tundra.

Pedicularis hirsuta L.
Halliday 1977. Not collected in this study.

Pedicularis lanata Cham. and Schlecht. (= P. kanei Durand)
D. Murray 3556. Frequent; moist to dry tundra, pingos, bird mounds.

Pedicularis langsdorffii Fisch. ssp. arctica (R. Br.) Pennell
D. Murray 3362. Infrequent; drier sites, dunes and dry terraces (Figure Al, points 9, 31).

-% Pedicularis sudetica Willd. ssp. albolabiata
D. Murray 3372. Frequent; wet areas throughout region.

Pedicularis sudetica Willd. ssp. interior Hult.
D. Murray 3391. Frequent on moist tundra. This includes a distinctive Pedicularis that occurs in

dry areas, dunes and coastal bluffs and that does not really fit the descriptions of P. sudetica, but
it is placed here for lack of a better name.

t Personal communication with D. Murray, University of Alaska. 1980.

146

*, ," . P**", *~* .,''-,, ,, ,. .............. .... .............. ... ""................ ........ ..... .



Pedicularis verticillata L.
D.A. Walker and K. Palmer 80A-105. Occasional; dry river bars, Kuparuk River near Pad R and
Service City.

Petasites frigidus (L.) Franch.
* D. Murray 4582. Infrequent east of Kuparuk River; more common to the west (Figure Al, points

1, 38, 43, 48).

Phippsia algida (Soland.) R. Br.
Halliday 1977. Infrequent; wet bare soil in coastal region and snowbanks.
Phlox sibirica L. ssp. siberica

D.A. Walker 81-12. Rare; collected from Kuparuk River 2 km south of Service City.

Pleuropogon sabinei R. Br.
Halliday 1977. Rare; along a few streams in the Kuparuk field and in wet sites near Gathering
Center 3.

Poa alpigena (Fr.) Lindm.
D. Murray 4576. Occasional; pingos, bird mounds, grassy terraces.

" - Poa alpina L.
M. Walker, D.A. Walker and M. Wilson 83-248. Occasional; pingos and dry grassy areas.

Poa arctica R. Br.
D.A. Walker 330, det. D. Murray. Frequent; drier sites along coast, bird mounds and pingos
inland.

Poa glauca M. Vahl
D. Murray 3419. Frequent; pingo tops, grassy riverbanks, animal dens.

Poa malacantha Kom.
P.J. Webber 1979, det. Walker. Infrequent; bird mounds (Figure Al, points 38, 54).

Poa pratensis L.
L. Hettinger 454 (1973). Frequent; pingo summits, bird mounds and animal dens.

Polemonium acutiflorum Willd.
Halliday 1977. Occasional on grassy river terraces of the Kuparuk River; common
farther south.

Polemonium boreale Adams
.. '. D. Murray 3353. Frequent; dunes, pingos, riverbanks.

Polygonum bistorta L. ssp. plumosum (Small) Hult. [= Bistorta plumosa (Small)
Greene]

D.A. Walker 528. Frequent in moist acidic tundra west of the Kuparuk River;
infrequent east of the river; rare in alkaline tundra (Figure Al, points 42, 43, 45, 48,
57).

Polygonum viviparum L. [= Bistorta vivipara (L.) S. F. Gray]
D. Murray 3389. Frequent; dry to moist tundra throughout region.

Potentilla biflora Willd.
D.A. Walker 81-14. Rare; Kuparuk River 2 km south of Service City.

Potentilla hookeriana Lehm. ssp. hookeriana
D. Murray 3401. Occasional; pingo tops, grassy river terraces, bird mounds.
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Potentilla hyparctica Malte
D.A. Walker and K. Palmer 80A-62. Frequent; pingo tops, bird mounds, animal dens
(Figure Al, point 36).

* Potentilla palustris (L.) Scop.

D.A. Walker and K. Palmer s.r. 1980. Plot 7-9a. Rare; Kuparuk field, wet
streamside tundra (Figure Al, point 47). Collected in 1981 in an oxbow of the
Kuparuk River.

Potentilla pulchella R. Br.
D. Murray 3358. Frequent; dry sites near coast.

Potentilla uniflora Ledeb.
D. Murray 4529. Occasional; dry pingo tops, dunes, bird mounds.

Primula borealis Duby
D. Murray 4510. Frequent; dry sites near coast.

Primula egaliksensis Wormsk.
D.A. Walker 81-14. Occasional; willow-covered river bars south of Service City.

Puccinellia andersoni Swallen
D. Murray 3414, ver. A. E. Porsild. Common; coastal beaches and disturbed sites
inland.

Puccinellia angustata (R. Br.) Rand and Redf.
Halliday 1977. Infrequent; coastal beaches (Halliday 1977). Not recorded in this
study.

Puccinellia phryganodes (Trin.) Scribn. and Merr.
D. Murray 4567. Abundant in estuaries and saltwater lagoons; frequent on partially
vegetated beaches.

Pyrola grandiflora Radius
D.A. Walker 545. Infrequent in moist tundra east of Kuparuk River; more common
in acidic tussock tundra in Kuparuk field.

Ranunculus gnelinii DC. ssp. gmelinii
D.A. Walker and K. Palmer 80A-153. Infrequent; bare wet mud (Figure Al, points
21, 40).

Ranunculus hyperboreus Rottb. ssp. hvperboreus

Halliday 1977. Infrequent; brackish ponds along the coast.

Ranunculus nivalis L.
D. Murray 3555. Occasional; riverbanks, snowbanks.

Ranunculus pallasii Schlecht.
Halliday 1977. Infrequent; very wet tundra (Figure Al, points 20, 38, 43).

Ranunculus pedatifidus Sm. ssp. affinis (R. Br.) Hult.
D. Murray 4536. Frequent; grassy pingo tops.

Ranunculus pygmaeus Wahlcnb. ssp. pyginaeus
M. Walker, D.A. Walker and M. Wilson 83-269. Rarc, collected from snowbank of large pingo

in the Eileen West End area.

Ranunculus Irichophyllus Chaix. ssp. eradicatus (Laest.) Cook ( = R. aquatilis L. var. eradicatus)

D.A. Walker 532. Rare; small stream near Flow Station 3 (Figure Al, point 24).
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Rubus chamtnemorus L.

D.A. Walker 1979. Specimen from west of Kuparuk River; not found east of the river (Figure
A l, point 42).

Sagina intermedia Fenzl
D. Murray 4562. Infrequent; dry river gravels, pingos.

Salix alaxensis (Anderss.) Cov. var. alaxensis

D. Murray 4566. Occasional along Kuparuk River near Service City and Sagavanirktok River
near Drill Site 9; common farther south.

Salix arctica Pall.
D. Murray 4523. Common; moist tundra throughout region.

** Salix arctophila Cockerell
L. Hettinger 477 (1973). Not recorded in this study.

Salix brachycarpa Nutt. ssp. niphoclada (Rydb.) Argus
L. Hettinger 429 (1973). Occasional along the Kuparuk River near Service City; common farther

south.

Salix glauca L.
L. Hettinger 445 (1973). Occasional along the Kuparuk River near Service City; abundant farther

south.

Salix lanata L. ssp. richardsonii (Hook.) A. Skvortz.

D. Murray 3351. Frequent in moist tundra in alkaline region; abundant along , me streams

inland.

Salix ovalifolia Trautv. var. ovalifolia
D. Murray 3366. Common; in dunes, along rivers, and at coast.

Salix phlebophylla Anderss.
D.A. Walker and K. Palmer 80A-163. Only collection from dry exposed site on Beechey Mound

in Kuparuk field (Figure AI, point 51). Probably more common.

Salix planifolia Pursh ssp. pulchra (Cham.) Argus var. pulchra
D. Murray 4522. Rare in alkaline tundra; common in moist acidic tundra and at coast.

Salix reticulata L. ssp. reticulata
D. Murray 4534. Common; dry to moist tundra, snowbanks.

Salix rotundifolia Trautv. ssp. rotundifolia
D. Murray 4548. Common; along streams, snowbanks, and dry high-centered polygons.

** Salix sphenophylla A. Skvortz.
L. Hettinger 432, 436 (1973). Not recorded in this study.

Saussurea angustifolia (Willd.) DC.
D.A. Walker 555. Frequent; dry to moist tundra.

** Saxifraga bronchialis L. ssp. funstonii (Small) Hult.

L. Hettinger 468 (1973). Not recorded in this study.

Saxifraga caespilosa L.

D. Murray 4546. Occasional; pingo tops, animal dens.

Saxifraga cernua L..
D. Murray 4547. Frequent along coast, moist to wet tundra.
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Saxifraga foliolosa
D.A. Walker 1980. Frequent in wet acidic tundra; rare in alkaline areas.

Saxifraga hieracifolia Waldst. and Kit.
D. Murray 4543. Occasional; grassy river terraces, wet stream sides, pingo tops, bird mounds.

Saxifraga hirculus L.
D. Murray 3369. Frequent; wet to moist tundra, bird mounds, pingos.

Saxifraga nelsoniana D. Don (= S. punctata L. ssp. nelsoniana)
- .D.A. Walker and K. Palmer 80A-102. Occasional; moist to wet, mainly acidic tundra.

Saxifraga oppositifolia L. ssp. oppositifolia
D. Murray 4524. Common; dry tundra, pingos, frost scars, mainly alkaline tundra.

Saxifraga rivularis L. (including S. hyperborea R. Br.)
Halliday 1977. Infrequent; snowbanks and wet areas.

Saxifraga tricuspidata Rottb.
D. Murray 4544. Infrequent; pingo tops (Figure Al, points 38, 40).

Sedum rosea (L.) Scop. ssp. integrifolium (Raf.) Hult.
D. Murray 3354. Occasional; sand dunes, dry coastal bluffs, river bars.

Senecio atropurpureus (Ledeb.) Fedtsch. ssp. frigidus (Richards.) Hult.
D. Murray 3365. Frequent; moist to dry tundra.

Senecio congestus (R. Br.) DC.
D.A. Walker, July 1974. Frequent; disturbed sites (Figure Al, points 5, 20, 21). This plant
appears to be spreading rapidly in disturbed sites throughout the region. It was very uncommon
in the early 1970s.

Senecio hyperborealis Greenm.
* D.A. Walker and K. Palmer 80A-132. Occasional; dry river bars of Kuparuk River (Figure Al,

point 29).

Senecio lugens Richards.
D.A. Walker 81-14. Occasional; pingos and river bars.

Senecio resedifolius Less.
D. Murray 3376. Occasional; well-drained riverbanks.

Silene acaulis L.
D. Murray 4535. Frequent; dry tundra, high-centered polygons, snow patches, riverbanks.

Silene involucrata (Chain. and Schlecht.) Bocq. (= Melandrium affine J. Vahl)
D. Murray 3373. Occasional; dry grassy pingo tops and streambanks (Figure Al, points 20, 38).

Silerne wahlbergella Chawd. ssp. arctica (Fr.) Hull. I = S. uralensis (Rupr.) Bocquet
= Melandrium apetalum (L.) FenzlJ

D. Murray 3363. Occasional; moist to wet tundra.

Sparganium hyperboreum Laest.
D.A. Walker and K. Palmer 80A-131. Infrequent; ponds and streams; recorded near Deadhorse
and two streams near the Kuparuk River (Figure Al, points 20, 36, 40).
Stellaria edwardsii R. Br.

D.A. Walker and K. Palmer, 80A-53. Collection from dry coastal bluff of the Putuligayuk River
(Figure Al, point 53). Probably occasional.
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Stellaria humifusa Rottb.
D.A. Walker and J. Batty PB037. Common; coastal beaches and wet saline areas.

Stellaria Iaeta Richards.
D. Murray 4549. Frequent; dry tundra, pingo tops, bird mounds.

Taraxacum ceratophorum (Ledeb.) DC.
D. Murray 3355. Occasional; grassy pingo tops, riverbanks (Figure Al, points 10, 11, 30, 31,
32, 34).

Taraxacum phymatocarpum J. Vahl
D. Murray 3397. Occasional; pingo tops, riverbanks, animal dens (Figure Al, points 27, 38).

Thalictrum alpinum L.
D. Murray 3392. Occasional; wet streambanks (Figure Al, points 31, 32, 34).
Thlaspi arcticum Pors.

", D. Murray 4530. Occasional, along Kuparuk River gravel terraces and dunes (Figure Al, points
31, 32, 34). It has not been found elsewhere in the region. This is one of two known sites for this
plant in Alaska and is listed as a threatened plant (Murray 1980).

Tofieldia pusilla (Michx.) Pors.
D.A. Walker and J. Batty PB028. Infrequent; moist tundra (Figure Al, points 24, 31, 38).

Trisetum spicatum (L.) Richter
D. Murray 3413. Occasional; dry sites, pingos, dunes, river terraces.

Utricularia vulgaris L. ssp. macrorhiza (Le Conte) Clausen
D.A. Walker, 5 August 1974, det. D. Murray. Occasional; water to I m deep.

Vaccinium uliginosum L. ssp. microphyllum Lange
D.A. Walker 1979. Recorded west of Kuparuk River in moist acidic tundra; occurs mainly in
snow-protected areas; common to the south.

Vaccinium vitis-idaea L. ssp. minus (Lodd.) Hult.
D.A. Walker 277. Infrequent east of Kuparuk River, mainly in acidic tundra; more common west
of the river (Figure Al, points 6, 38, 42, 43, 48).

Valeriana capitata Pall.
D. Murray 4551. Occasional; moist to wet stream sides.

Wilhelmsia physodes (Fisch.) McNeill
D. Murray 4528. Occasional; moist gravel bars.

Hepaticst

Anastrophyllum minutum (Schreb.) Schust.
D.A. Walker 49(020A-9). Frequent; moist acidic tundra intermixed with Dicranum spp.

Aneura pinguis (L.) Dum. (= Riccardia pinguis)
Rastorfer, Webster and Smith 1973. Frequent; dry to wet tundra.
Arnelliafennica (Gott.) Lindb.

D.A. Walker 52, det. W. C. Steere. Collected from moist tundra; IBP area (Figure Al, point 24).

t Annotations for the bryophytes and lichens should be regarded it. light of the author's limited experience with these
groups and the difficulty of identifying many taxa in the field.
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Blepharostoma trichophyllum (L.) Dum.

Rastorfer, Webster and Smith 1973. Frequent; dry to moist tundra.

fCalypogeia muelleriana (Schiffn.) K. Mull.
D.A. Walker 82(030B-2). One collection from moist tundra near Angel Pingo (Figure Al,
point 27).

Cephaloziella arctica Bryhn and Douin

Rastorfer, Webster and Smith 1973. Not recorded in this study.

."Chandonanthus setiformis (Ehrh.) Lindb.

D.A. Walker and K. Palmer s.r. 1980. Plot K-1 near Kuparuk Camp; occasional; moist tussock

tundra.

Chiloscyphus polyanthus (L.) Corda
*"'-"D.A. Walker 94. Collected from wet lake margin near Pad F (Figure Al, point 38).

*Clevea hvalina (Sommerf.) Lindb.
B. Murray 6215, det. W. C. Steere. Not recorded in this study.

Gymnocolea inflata (Huds.) Dum.
D.A. Walker 1405-9, det. W.C. Steere. Two records from moist tundra polygon rims near Pad F
(Figure Al, point 38).

Harpanthus floto wianus Nees

D.A. Walker 72 (030A-11), det. W.C. Steere. Collected from moist polygon rim in IBP area

(Figure Al, point 24).

Lophozia binsteadii (Kaal.) Evans

D.A. Walker 1403, det. W.C. Steere. Two records from moist polygon rims near Pad F (Figure
Al, point 38).

Lophozia heterocolpa (Thed.) Howe
D.A. Walker 21 (1311-12), det. W.C. Steere. Collected from moist strangmoor ridge near Pad F

." . (Figure Al, point 38).

Lophozia quadriloba (Lindb.) Evans

D.A. Walker 1403-6, det. W.C. Steere. Collected from moist tundra near Pad F (Figure Al,
point 38).

fMarchantia alpestris Nees
B. Murray 4417, det. K. Damsholt. Occasional in disturbed sites.

Marchantia polymorpha L.
B. Murray 4428. Common; disturbed peaty soil throughout region.

Mesoptychia sahlbergii (Lindb. and Arn.) Evans
W.C. Steere 72-700a(NY). Frequent; moist tundra (Steere and lnoue 1978).

Odontoschisma tnacounii (Aust.) Und.
Rastorfer, Webster and Smith 1973. Not recorded in this study.

Plagiochila arctica Bryhn and Kaal.
D.A. Walker 71, det. W. C. Steere. Frequent; dry to moist tundra.

Preissia quadrata (Sc,)p.) Nees
B. Murray 6741. Not recorded in this study.
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Ptilidium ciliare (Web.) Hampe
Rastorfer, Webster and Smith 1973. Common in some areas of moist tundra, especially near
Pad F.

Radula prolifera H. Arnell
Rastorfer, Webster and Smith 1973. Frequent; moist tundra.

Scapania irrigua (Nees) Dum.
Rastorfer, Webster and Smith 1973. Not recorded in this study.

Scapania sirnmonvii Bryhn and Kaal.
D.A. Walker 1403, det. W.C. Steere. Frequent; moist tundra near Pad F (Figure Al, point 38).

Tritomaria quinquedentata (Huds.) Buch
Rastorfer, Webster and Smith 1973. Not recorded in this study.

Mosses

Aloina brevirostris (Hook. and Grev.) Kindb.
B. Murray 6231. Not recorded in this study.

Aplodon wormskjoldii (Hornem.) R. Br. (= Haplodon wormskjoldii)

Rastorfer, Webster and Smith 1973. Occasional; on caribou feces.

Aulacomnium acuninatum (Lindb. and Arnell) Kindb.
Rastorfer, Webster and Smith 1973. Occasional; dry to moist tundra; often misidentified as

'A. palustre in this study.

Aulacomnium palustre (Hedw.) Schwaegr.
Rastorfer, Webster and Smith 1973. Common; moist to dry tundra.

Aulacomnium turgidum (Wahlenb.) Schwaegr.
Rastorfer, Webster and Smith 1973. Common; mesic and dry tundra.

Barbula icmadophila Schimp. ex C. Muell.
Rastorfer, Webster and Smith 1973. Not recorded in this study.

Brachythecium groenlandicum (C. Jens.) Schljak
D.A. Walker 15(1311-4), det. W.C. Steere. Two records from moist tundra, Drill Site 2 and
coast. Species of Brachythecium and other members of the Brachytheceaceae were often not
differentiated and were recorded as "Brachythb ,eaceae" in this study.

Brachythecium turgidum (C. J. Hartm.) Kindb.
Rastorfer, Webster and Smith 1973. Not recorded in this study. See B. groenlandicun.

Bryobrittonia Iongipes (Mitt.) Horton (= B. pellucida)
B. Murray 6247. Occasional; moist to dry tundra.

Brvoerythrophyllum recurvirostrum (Hedw.) Chen (= Didymodon recurvirosiris)
Rastorfer, Webster and Smith 1973. Not recorded in this study.

Brvum algovicum Sendtm.

D.A. Walker 66(030A-5), det. W. Steere. Collected from moist tundra in IBP area. Only in rare
cases was Brvum given a species designation.

Brvum arcticum (R. Br.) B.S.G.
Rastorfer, Webster and Smith 1973. Not recorded in this study. See B. algovicum.

Brvum argenteum Hedw.
B. Murray 6249. Frequent; bare soil, disturbed 'trea. See B. algovicuni.
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Bryum cf. caespiticium Hedw.
D.A. Walker 24, det. W C. Steere. Collected from dry high-centered polygons in IBP area. See
B. algovicum.

Bryum calophyllum R. Br.
Rastorfer, Webster and Smith 1973; Steere, written communication, 1977. Not recorded in this
study. See B. algovicum.

Bryum cryophilum Mart. (= B. obtusifolium)
B. Murray 6248. Not recorded in this study. See B. algovicum.

Bryum pallescens Schleich. ex Schwaegr.
Rastorfer, Webster and Smith 1973. Not recorded in this study. See B. algovicum.

Bryum pendulum (Hornsch.) Schimp.
W.C. Steere, written communication to B. Murray 1977. Not recorded in this study. See
B. algovicum.

Bryum pseudotriquetrum (Hedw.) Gaertn., Meyer and Scherb.
D.A. Walker 25(1311-17), det. W.C. Steere. Collected from moist tundra, coastal area. See
B. algovicum.

Bryum stenotrichum C. Muell. (= B. inclinatum)
Rastorfer, Webster and Smith 1973. Frequent; dry to wet tundra. See B. algovicum.

Bryum tortifolium Funck
D.A. Walker 32(1306-2), det. W.C. Steere. Collected from wet tundra, coastal area. See
B. algovicum.

Bryum wrightii Sull. and Lesq.
W.C. Steere and B. Murray 1974. Occasional on frost scars and disturbed tundra.

Calliergon giganteum (Schimp.) Kindb.
W.C. Steere 72-718(NY). Occasional; deeper water, streams and oxbow ponds.

Calliergon orbicularicordatum (Ren. & Card.) Broth.
W.C. Steere 72-665(NY). Not recorded in this study.

Calliergon richardsonii (Mitt.) Kindb. ex Warnst.
Rastorfer, Webster and Smith 1973; var. robustum (Lindb. and Arn.) Broth em. Kar.
Abundant in wet to very wet tundra, dunes and Kuparuk River areas; frequent elsewhere.

Calliergon sarmentosum (Wahlenb.) Kindb.
Rastorfer, Webster and Smith 1973. Not recorded in this study.

Calliergon trifarium (Web. and Mohr) Kindb.
W.C. Steere, written communication to B. Murray, 1974. Not recorded in this study.

Campylium stellatum (Hedw.) C. Jens.
Rastorfer, Webster and Smith 1973; var. arcticum (Williams) Sav.-Ljub.
(= C. arcticum). Abundant in wet tundra at coast; frequent in a variety of habitats.

Catoscopium nigritum (Hedw.) Brid.
Rastorfer, Webster and Smith 1973. Frequent; moist to wet alkaline tundra. Not recorded in
acidic areas.

Ceratodon purpureus (Hedw.) Brid.
Rastorfer, Webster and Smith 1973. Frequent; moist to wet tundra primarily in disturbed areas.
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Cinclidium arcticum (B.S.G.) Schimp.
Rastorfer, Webster and Smith 1973. Frequent; moist and wet tundra.

Cinclidium latifolium Lindb.
Rastorfer, Webster and Smith 1973. Common in wet tundra in dunes and Kuparuk River areas;
frequent in wet tundra, especially in alkaline areas.

Cirriphyllum cirrosumn (Schwaegr. ex Schultes) Grout
Rastorfer, Webster and Smith 1973. Common; moist tundra. Often recorded as Brachytheceaceae
in this study.

Cratoneuron arcticum Steere

D.A. Walker 49, det. W. C. Steere. Frequent; dry to moist tundra.

Cratoneuron filicinum (Hedw.) Spruce

W.C. Steere 72-739(NY). Not recorded in this study.

*Ctenidium molluscum (Hedw.) Mitt.
D.A. Walker 29, det. W.C. Steere. Collected from moist tussock tundra near Angel Pingo

7- (Figure Al, point 27).

Cyrtomnium hymenophylloides (Heub.) Kop.
Rastorfer, Webster and Smith 1973. Collected from moist tundra near Pad F (Figure Al,
point 38).

Desmatodon heimii (Hedw.) Mitt. (= Pottia heimii)
B. Murray 4472. Collected from disturbed tundra around drill site, West Dock (Figure Al,
point 6).

Desmatodon latifolius (Hedw.) Brid.

Steere, written communication to B. Murray, 1977. Not recorded in this study.

Desmatodon leucostorna (R. Br.) Berggr. (= D. suberectus)
- .-. Rastorfer, Webster and Smith 1973. Not recorded in this study.

.. * Dicranella crispa (Hedw.) Schimp. (= Anisothecium crispum)
Rastorfer, Webster and Smith 1973. Collected from animal den near Pad F (Figure Al, point 38).

Dicranum angustum Lindb.
Rastorfer, Webster and Smith 1973. Common; moist to dry acidic tundra.

Dicranum elongatum Schleich. ex Schwaegr.

Rastorfer, Webster and Smith 1973. Common; moist to dry acidic tundra.

Didymodon asperifolius (Mitt.) Crum, Steere and Anderson

B. Murray 4446. Occasional; moist alkaline tundra, especially bordering streams.

Distichium capillaceum (Hedw.) B.S.G.
Rastorfer, Webster and Smith 1973. Abundant in dry to moist alkaline tundra; common in moist

.Y. to wet tundra throughout region.

Distichium hagenii Ryan ex Philib.
Rastorfer, Webster and Smith 1973. Not recorded in this study.

Distichium inclinatum (Hedw.) B.S.G.
Rastorfer, Webster and Smith 1973. Occasional; dry to moist tundra.

Ditrichum flexicaule (Schwaegr.) Hampe
Rastorfer, Webster and Smith 1973. Abundant; dry to moist tundra.
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Drepanocladus brevifolius (Lindb.) Warnst. (= D. lycopodioides var. brevifolius)
W.C. Steere 72-731. Abundant; wet to moist alkaline tundra throughout region.

Drepanocladus exannulatus (B.S.G.) Warnst. (= D. purpurascens)

W.C. Steere and Z. lwatsuki 74-317(NY). Not recorded in this study.

Drepanocladus revolvens (Sw.) Warnst.

Rastorfer, Webster and Smith 1973. Infrequent; wet tundra.

Drepanocladus uncinatus (Hedw.) Warnst.

Rastorfer, Webster and Smith 28, det. B. Murray. Common; moist to dry tundra.

Encalypta alpina Sm.

W.C. Steere 72-707(NY). Frequent; moist to dry tundra. This and other species of Encalypta were
often recorded as Encalypta sp. in this study.

Encalypta mutica Hag.

B. Murray 6244. Frequent; moist to dry tundra. See E. alpina.

Encalypta procera Bruch
Rastorfer, Webster and Smith 1973. Frequent; dry tundra. See E. alpina.

Encalypta rhaptocarpa Schwaegr. (= E. vulgaris var. rhaptocarpa)

Rastorfer, Webster and Smith 1973. Frequent; dry tundra. See E. alpina.

Eurhynchium puichellum (Hedw.) Jenn.

D.A. Walker 1403-1I, det. B. Murray. Collected in moist tundra near Pad F (Figure Al,

point 38).

Fissidens adiantoides Hedw.

W.C. Steere and Z. Iwatsuki 74-318(NY). Not recorded in this study.

Fissidens osinundoides Hedw.

Rastorfer, Webster and Smith 1973. Occasional; moist to wet tundra.

Funaria arctica (Berggr.) Kindb. (= F. hygrometrica var. arctica, F. microstoma var. obtusifolia)
B. Murray 6251. Occasional; disturbed soil, bird mounds, animal dens.

Funaria polaris Bryhn

Rastorfer, Webster and Smith 1973. Not recorded in this study.

Grimmia apocarpa Hedw. (= Schistidium apocarpum)

', Battrum 304. Not recorded in this study.

Hylocomium splendens (Hedw.) B.S.G. var. obtusifolium (Geh.) Par. (= H. alaskanum)

Rastorfer, Webster and Smith 1973. Occasional; moist acidic tundra.

'Hypnurn bainbergeri Schimp.
Rastorfer, Webster and Smith 1973. Common; moist tundra mainly in alkaline areas.

Hypnumn cupressiforine Hedw.

Rastorfer, Webster and Smith 1973. Frequent; dry tundra.

Hvpnurn procerrimum Mol.
B. Murray 4440. Common; dry tundra.

,Hvpnuin revolutum (Mitt.) Lindb.

D.A. Walker 55, det. W.C. Steere. Occasional; moist tundra.

Hypnurn vaucheri Lesq.

Rastorfer, Webster and Smith 1973. Not recorded in this study.
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Leptobryum pyriforme (Hedw.) Wils.
B. Murray 4412. Common; disturbed areas, bare soil, bird mounds.

Meesia triquetra (Richt.) A ngstr.
Rastorfer, Webster and Smith 1973. Common in wet alkaline tundra near Sagavanirktok River
dunes and Kuparuk River; frequent in other alkaline areas.

Meesia uliginosa Hedw.
Rastorfer, Webster and Smith 1973. Frequent; moist to wet tundra mainly in alkaline areas.

Mnium andrewsianumn Steere (= Rhizornnium andrewsianum) (Steere) Kop.
W.C. Steere, written communication to B. Murray 1974. Rare; wet tundra (Figure Al, point 6).

Mnium blyttii B.S.G.
B. Murray 4426. Frequent; moist to wet tundra. Usually recorded as Mnium sp. in this study.
Mnium rugicum Laur. (= Plagiomninum ellipticun [Brid.] Kop. = P. rugicum [Laur.] Kop.)

Rastorfer, Webster and Smith 1973. Collected from wet coastal area (Figure Al, point 6).

Probably common and recorded as Mnium sp.

Mnium thomsonii Schimp. (= M. orthorrhynchum)
W.C. Steere 72-683(NY). Not recorded in this study.

Myurella julacea (Schwaegr.) B.S.G.
Rastorfer, Webster and Smith 1973. Collected from moist tundra in IBP area.

Myurella tenerrima (Brid.) Lindb.
Rastorfer, Webster and Smith 1973. Not recorded in this study.

Oncophorus wahlenbergii Brid.
Rastorfer, Webster and Smith 1973. Frequent; moist to wet, mainly acidic tundra.

Orthothecium chryseun (Schwaegr. ex Schultes) B.S.G.
Rastorfer, Webster and Smith 1973. Frequent; moist to wet tundra.

Orthothecium intricatun (C. J. Hartm.) BI.S.G.
B. Murray 6234, det. W.C. Steere. Not recorded in this study.

Orthothecium rufescens (Brid.) B.S.G.
W.C. Steere 72-715(NY). Not recorded in this study.

Orthothecium stricture Lor.
W.C. Steere, written communication to B. Murray, 1977. Not recorded in this study.

Philonotisfontana (Hedw.) Brid. var. pumila (Turn.) Brid. (= P. tomentella)
W.C. Steere 72-679(NY). Occasional; wet tundra.

Plagiopus oederiana (Sw.) Limpr.
D.A. Walker 1403-13, det. B. Murray. Collected from moist tundra near Pad F (Figure Al,
point 38).

Plat vdicya jungermannoides (Brid.) Crum = Amblystegiella jungermannoides)
D.A. Walker 51, det. W.C. Steere. Collected from moist tundra in IBP area (Figure Al,
point 24).

Pohlia cruda (Hedw.) Lindb.

Rastorfer, Webster and Smith 1973. Frequent; moist tundra throughout region. Recorded as
Pohlia sp. in this study.

157

.,w

e".. . .
"'% • " q"a" °' 

"
." , .d*** "*' * * '..*"' .. , . . . . .... , . %o... . . . . . .. 0 . ... •• .



Pohlia nutans (Hedw.) Lindb.
D.A. Walker 78(1305-4), det. W. Steere. Frequent; moist tundra. Recorded as Pohlia sp. in
this study.

Polytrichastrum alpinum (Hedw.) G.L. Smith [= Pogonatum alpinum (Hedw.) Roehl. var.
septentrionale (Brid.)j

Rastorfer, Webster and Smith 1973. Frequent in moist to dry acidic tundra; rare in alkaline areas.
Often recorded as Polytrichaceae in this study.

Polytrichum commune Hedw. var. nigrescens Warnst. (= P. swartzi)
D.A. Walker, 1403-8, det. B. Murray. Frequent; dry to moist acidic tundra. Recorded as Poly-
trichaceae in this study.

Rhacomitrium lanuginosum (Hedw.) Brid.
Rastorfer, Webster and Smith 1973. Occasional; moist tundra, bird mounds, frost scars.

Rhytidium rugosum (Hedw.) Kindb.
Rastorfer, Webster and Smith 1973. Common; dry to moist tundra, pingos.

Scorpidium scorpioides (Hedw.) Limpr.
Rastorfer, Webster and Smith 1973. Abundant; very wet to wet tundra and water up to 1 m deep.

Scorpidium turgescens (T. Jens.) Loeske (= Calliergon turgescens)
Rastorfer, Webster and Smith 1973. Collected in wet to moist tundra in IBP area and near Drill
Site 2 (Figure Al, points 16, 24).

Sphagnum fimbriatum Wils.
P. Spatt 1981. Rare; collected from two sites near West Dock in moist acidic tundra.

Sphagnum girgensohnii Russ
P. Spatt 1981. Rare; collected near the West Dock in moist acidic tundra.

Splachnum sphaericum Hedw.
Rastorfer, Webster and Smith 1973. Not recorded in this study.

Splachnum vasculosum Hedw.
B. Murray 4415. Occasional; on caribou feces, in wet areas.

Stegonia latifolia (Schwaegr. ex Schultes) Vent. ex Broth. var. pilifera (Brid.) Broth.
B. Murray 6246. Collected from frost scar near Pad F (Figure Al, point 38).

Tayloria acuminata Hornsch.
B. Murray 6249. Not recorded in this study.

Tayloria lingulata (Dicks.) Lindb.
W.C. Steere, written communication to B. Murray, 1977. Not recorded in this study.

Tetraplodon mnioides (Hedw.) B.S.G.
B. Murray 4448. Occasional; on caribou feces, moist to wet areas.

Tetraplodon pallidus Hag.
W.C. Steere, written communication to B. Murray, 1977. Not recorded in this study.

Tetraplodon paradoxus (R. Br.) Hag.
W.C. Steere, written communication to B. Murray, 1977. Not recorded in this study.

Thuidium abietinum (Hedw.) B.S.G. (= Abietinella abietina)
Rastorfer, Webster and Smith 1973. Common; dry tundra, snow patches, bird mounds.
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Timmia austriaca Hedw.
B. Murray 4431, det. V. B. Lauridsen. Frequent; dry to moist tundra, bird mounds. This and
other species of Timmia were often recorded as Timmia sp.

Timmia megapolitana Hedw. var. bavarica (Hessi.) Brid.
B. Murray 6235. Collected from very wet tundra near Drill Site 2. See T. austriaca.

Timmia norvegica Zett.
Rastorfer, Webster and Smith 1973. Collected from snow patch near Angel Pingo. See
T. austriaca.

Tomenthypnum nitens (Hedw.) Loeske (= Homalothecium nitens)
Rastorfer, Webster and Smith 1973. Abundant; moist tundra.

Tortella arctica (Arn.) Crundw. and Nyh.
Rastorfer, Webster and Smith 68, det. B. Murray. Frequent; dry to moist tundra.

TortelIa fragiis (Drumm.) Limpr.
B. Murray 6242. Not recorded in this study.

Tortula mucronifolia Schwaegr.
B. Murray 6250. Not recorded in this study.

Tortula ruralis (Hedw.) Gaertn., Meyer and Scherb.
Rastorfer, Webster and Smith 1973. Common; dry to moist tundra, bird mounds.

Trichostomum arcticum Kaal. (= T. cuspidatissimum)
D.A. Walker 20 July 1974, det. B. Murray. Collected from moist tundra in IBP area (Figure Al,
point 24).

Voitia hyperborea Grev. and Arnott

Rastorfer, Webster and Smith 1973, as V. nivalis Hornsch; Steere 1974. Collected from moist
tundra in IBP area (Figure Al, point 24).

Lichens

Alectoria nigricans (Ach.) Nyl.
E.A. Schofield Ak-86, det. M.E. Williams. Frequent; dry tundra, particularly in acidic areas.

Alectoria ochroleuca (Hoffm.) Mass.
B. Murray 6219. Occasional; dry tundra.

Asahinea chrysantha (Tuck.) W. Culb. and C. Culb.
M.E. Williams Ak-652, det. B. Murray. Infrequent; snowbank areas.

Buellia alboatra (Hoffm.) Branth. and Rostr.
Battrum 325A (UAC), det. C.D. Bird. Not recorded in this study.

Buellia papillata (Somm.) Tuck.
B. Murray 4355, det. J.W. Thomson. Not recorded in this study.
Buellia punctata (Hoffm.) Mass.

D.A. Walker 75-332, det. J.W. Thomson. Collected on dry wood, coastal strand line (Figure Al,
point 6).

Caloplaca cinnamomea (Th. Fr.) Oliv.
B. Murray 6245, det. J.W. Thomson. Note: Caloplaca was not differentiated to species in this
study. The genus is nearly always present on dry to moist sites on dead plant material or animal
droppings.
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Caloplaca discolor (Will.) Fink
B. Murray 6227, det. J.W. Thomson. See C. cinnamomea.

Caloplaca holocarpa (Hoffm.) Wade
B. Murray, cited in Thomson (1979). See C. cinnamomea.

Caloplaca stillicidiorum (Vahl) Lynge
B. Murray 6245, det. J.W. Thomson. See C. cinnamomea.

Caloplaca tiroliensis Zahlbr.
D.A. Walker 2(010A-4), det. J.W. Thomson. Collected on dry plant material, high-centered
polygons in IBP area.

Candelariella aurella (Hoffm.) Zahlbr.
B. Murray 6228, det. J.W. Thomson. Not recorded in this study.

Candelariella xanthostigma (Pers.) Lett.
B. Murray 6241, det. J.W. Thomson. Not recorded in this study.

Cetraria cucullata (Bell.) Ach.
B. Murray 4331. Common; dry to moist tundra, snowbanks.

Cetraria delisei (Bory ex Schaer.) Th. Fr.
B. Murray 4345. Frequent; snowbanks.

Cetraria islandica (L.) Ach.
B. Murray 4335. Common; dry to moist tundra.

Cetraria nivalis (L.) Ach.
B. Murray 4330. Frequent; dry to moist tundra, snowbanks,

Cetraria richardsonii Hook.
B. Murray 4332. Frequent; dry to moist tundra, snowbanks.

Cetraria tilesii Ach.
B. Murray 4349. Occasional; dry to moist tundra, pingos.

*Cladina ran giferina (L.) Harm. (= Cladonia ran giferina)
D.A. Walker 1979. Specimen from west of Kuparuk River (Figure Al, point 42); not recorded
east of the river.

Cladonia amaurocraea (Floerke) Schaer.
M.E. Williams Ak-655, det. J.W. Thomson. Infrequent; moist tundra. It was recorded as

Cladonia sp. in this study.

Cladonia gracilis (L.) Willd. var. gracilis
D.A. Walker 74(1405-10), det. J.W. Thomson. Frequent; particularly in moist acidic tundra.

Cladonia lepidota Nyl.
D.H.S. Richardson (ALA 61969), det. J.W. Thomson. Collected from dry peaty polygon rim
near coast (Figure Al, point 6).

Cladonia phyllophora Hoffm.
D.A. Walker 3(1310-1), det. J.W. Thomson. Infrequent; two records from coastal area (Figure

Al, point 6).

* ."" Cladonia pocillum (Ach.) 0. Rich.

B. Murray 4350. Frequent; moist to dry tundra.
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Cladonia squamosa (Scop.) Hoffm.

E.A. Schofield Ak-91, det. M.E. Williams. Recorded on wet tundra near Pad F and at coast
(Figure A], points 6, 38).

Cladonia subfurcata (Nyl.) Arn.
E.A. Schofield Ak-90, det. J.W. Thomson. Not recorded in this study.

Collena bachmanianum (Fink) Degel. (= C. tenax var. bachmanianum)
B. Murray 4328, det. J.W. Thomson; var. milligranuin Degel. Collemas were recorded as
Collema sp. and not differentiated to species in this study.

Collema tuniforme (Ach.) Ach. em. Degel.
B. Murray 4342, det. J.W. Thomson. See Collema bachmanianum.

Cornicularia aculeata (Schreb.) Ach.
B. Murray 4326. Not recorded in this study.

Cornicularia divergens Ach.
B. Murray 6237. Frequent; dry tundra, mainly acidic soils.

Dactylina arctica (Hook.) Nyl.
B. Murray 4333. Frequent; moist to dry tundra, snowbanks.

Dactylina ramulosa (Hook.) Tuck.
B. Murray 4329. Occasional; moist tundra, snowbanks.

Evernia perfragilis Llano
B. Murray 4344, det. J.W. Thomson. Frequent; dry tundra.

Fulgensia bracteata (Hoffm.) Raes.
B. Murray 4363. Recorded on dry saline soils on coastal bluffs affected by recent storm surges
(Figure Al, points 8, 53); also on pingos and dry tundra.

Gyalecta foveolaris (Ach.) Schaer.
B. Murray 4364, det. J.W. Thomson. Infrequent; moist tundra.

Hypogymnia physodes (L.) W. Wats.
B. Murray 4400, det. J.W. Thomson, esorediate. Not recorded in this study. See H. subobscura.

Hypogymnia subobscura (Vain.) Poelt
B. Murray 4327. Frequent; dry soil. Some records of this may be H. physodes.

Lecanora beringii Nyl.
D.H.S. Richardson (ALA 61974), det. J.W. Thomson. Not recorded in this study.

Lecanora epibryon (Ach.) Ach.
B. Murray 4337. Common on soil, dry tundra, frost scars; frequent in moist tundra on dead
plant material.

Lecanora verrucosa Ach.
B. Murray 4339. Not recorded in this study.

Lecidea assimilata Nyl.
D.H.S. Richardson (ALA 61975), det. J.W. Thomson. Not recorded in this study.

Lecidea ramulosa Th. Fr.D.A. Walker 10(WD-2), 75-333, det. J.W. Thomson. Occasional; wet acidic tundra, particularly

at coast.

Lecidea vernalis (L.) Ach.
B. Murray 4361, det. J.W. Thomson. Occasional; dry tundra.
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Lepraria membranacea (Dicks.) Vain.
--~ B. Murray 6240, det. J.W. Thomson. Not recorded in this study.

. -Leptogium sinuatum (Huds.) Mass.

D.A. Walker 75-370, det. J.W. Thomson. Collected from rim of low-centered polygon in IBP
area (Figure Al, point 24).

Leptogium tenuissimum (Dicks.) Fr.
B. Murray 4347, det. J.W. Thomson. Not recorded in this study.

Lopadium fecundum Th. Fr.
B. Murray 4396, det. J.W. Thomson. This collection is the first record of this species for Alaska
(Thomson 1979).

Ochrolechia frigida (Sw.) Lynge f. thelephoroides (Ach.) Lynge
B. Murray 4395, det. J.W. Thomson. The fruticose form thelephoroides is particularly abundant
on moist strangmoor features in the acidic tundra areas. At the coast and elsewhere this species is
more commonly crustose.

Ochrolechia upsaliensis (L.) Mass.
B. Murray 4360, det. J.W. Thomson. Not recorded in this study.

Parmelia omphalodes (L.) Ach.
B. Murray 4392. Not recorded in this study.

Parmeliella praetermissa (Nyl.) P. James
D.H.S. Richardson (ALA 61971), det. J.W. Thomson. Not recorded in this study.

Peltigera aphthosa (L.) Willd.
B. Murray 4397. Frequent; moist tundra.

Peltigera canina (L.) Willd.
B. Murray 4382. Frequent; moist to dry tundra. P. rufescens and P. spuria were recorded as
P. canina in this study.

Peltigera malacea (Ach.) Funck
B. Murray 4325, det. J.W. Thomson. Infrequent; moist to dry tundra.

Peltigera polydactyla (Neck.) Hoffm.
D.H.S. Richardson (ALA 61970), det. B. Murray. Not recorded in this study.

Peltigera rufescens (Weis.) Humb. (= P. canina var. rufescens)
B. Murray 4374, det. J.W. Thomson. See P. canina.

Peltigera spuria (Ach.) DC. (= P. canina var. spuria) f. sorediata Schaer.
B. Murray 4340, det. J.W. Thomson. See P. canina.

Pertusaria dactylina (Ach.) Nyl.
D.A. Walker 11, det. J.W. Thomson. Occasional; dry tundra, pingos.

Pertusaria octomela (Norm.) Erichs.
B. Murray 4394. Not recorded in this study.

Pertusaria panyrga (Ach.) Mass.
B. Murray 4358, det. J.W. Thomson. Not recorded in this study.

Pertusaria subobducens Nyl.
B. Murray 4338, det. J.W. Thomson. Collected from very dry windblown site on Prudhoe
Mound (Figure Al, point 17).
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Physcia dubia (Hoffm.) Lett.
B. Murray 6218. Not recorded in this study.

Ph vsconia inuscigena (Ach.) Poelt (= Physcia muscigena)

B. Murray 4348. Frequent: dry sites.

Polyb/astia bryophila Lonnr.
B. Murray 6227, det. J.W. Thomson. This is apparently the first record of this species for
Alaska. Not recorded in this study.

Polyblastia sendtneri Kremph.
B. Murray 4386, det. J.W. Thomson. Not recorded in this study.

Psoroma hypnorum (Vahl) S. Gray
D.A. Walker 75(1403-1), det. J.W. Thomson. Occasional; moist acidic tundra and animal dens.

Ranalina almquistii Vain.

B. Murray 4346. Not recorded in this study.

Rhizocarpon disporum (Naeg. ex Hepp) Muell. Arg.
* B. Murray 4351. Not recorded in this study.

Rinodina roscida (Somm.) Arn.
B. Murray 4341. Not recorded in this study.

Rinodina turfacea (Wahlenb.) Koerb.
B. Murray 6238, det. J.W. Thomson. Not recorded in this study.

Solorina saccata (L.) Ach.
B. Murray 4362. Frequent; moist to dry tundra.

Solorina spongiosa (Sm.) Anzi
B. Murray 4356. Not recorded in this study.

Sphaerophorus globosus (Huds.) Vain.
D.A. Walker, 22 August 1974, det. B. Murray. Frequent; dry to moist acidic tundra at coast in
Kuparuk field.

Stereocaulon alpinum Laur.
B. Murray 4375, det. I.M. Lamb. Frequent; moist to dry tundra, snow patches.

.. Stereocaulon rivulorum Magn.
B. Murray 4365, det. I.M. Lamb. Too scanty and depauperate to determine with certainty. Not
recorded in this study.

Thamnolia subuliformis (Ehrh.) W. Culb.
B. Murray 4336. Common; moist to dry tundra. Most (about 98%o) of the Thamnolia in the

region is T. subuliformis.

Thamno/ia vertnicularis (Sw.) Ach. ex Schaer.
D.A. Walker 1975, det. S. Shushan. Apparently infrequent; only a few thalli appeared in collec-
tions of Tharnnolia from the entire region.

Toninia cumtulata (Sommerf.) Th. Fr.
D.A. Walker 13, det. J.W. Thomson. Collected from bare soil in dunes area (Figure Al,
point 9).

Toninia /obu/ata (Som m.) L ynge

B. Murray 6216, det. J.W. Thomson. Not recorded in this study.
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Verrucaria devergens Ny!.
* B. Murray 4354, det. i.W. Thomson. Not recorded in this study.

Xanthoria candelaria (L.) Th. Fr.
D.A. Walker 75-332, det. i.W. Thomson. Collected on wood from strand line at coast (Figure
Al, point 6).

Xanthoria elegans (Link) Th. Fr.
B. Murray 4353. On pebbles on gravelly pingos and rocks.
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SReproduced frombest available copy.

Table B1. Soils data, physical variables.
The variables and their units are described in Table 6.

PLOTNU .SOIS7? OENS77 SAND SILT CLAY FLOCAP WILTPT AVH20 HYGMOIS H2OASSN ORGMAT

OIOA 19 2 09 24.9 56.1 19.0 49.0 31.5 17.5 3.0 115.3 19.1
0108 46 .78 84.1 9.3 6.6 14.7 14.7 .1 1.0 58.1 6.5
020A 124 .49 5.8 73.5 20.7 86.8 60.7 26.1 8.0 215.0 33.1

a208 81 71 28 7 60.2 21.1 56.8 35.5 21.4 3.1 121.8 20.0
0203 42 2.04 88.9 66.3 22 6 7.5 190.0 37.3
030A 5 42 22 9 60.7 16.4 70.5 48.4 22.1 4.3 164.0 23.1
0308 204 .55 5.8 69.8 24.4 82.0 77.2 14.8 5.0 258.7 38.9
0303 272 36 88.0 76.0 12.0 6.1 210.3 40.2
040A 274 .24 8.3 72.7 19.0 83.3 64.3 19.0 5.1 247.4 31.9
0408 288 33 6.4 70.9 22.7 88.9 84.2 4.7 6.3 289.2 41.1
U50A 402 26 6.2 75.8 18.0 76.9 74.4 2.5 3.7 269.1 32.3
0508 417 .5 62 70.8 23.0 103.3 95.8 75 5.6 323.9 42.7
OGOA . 35 7 45.3 19.0 50.9 29.0 21.9 2.2 134.4 17.6
060B 522 12 12 1 47.4 40.5 173.1 157.5 25.6 8.5 628.4 63.6
0802 15 47 265 50.9 22.6 32.5 22.7 18.8 2.7 65.6 867
0902 43 78 23 2 620 15.8 44.0 35.7 8.3 2.8 123.3 185
0002 55 69 17 2 66.6 26.2 42.7 28.3 14 4 2.4 113.6 14 6
1001 31 73 519 31.0 17.1 45.2 33.3 1.9 2.9 99.2 298
1002 21 62 51 8 30.9 17.3 60.8 55.1 5.7 4.9 160.9 37.6
101 71 75 52 2 32.6 15.2 23.8 18.8 5.0 1.4 91.4 9.2
102 62 .7 9 1 65.4 25.5 48 7 32.9 15.8 3.2 122.7 19.2

1203 52 86 334 51.8 14.8 23.1 14.6 8.5 1 5 70.9 80
104 21 93 31 9 51 7 16.4 40.7 29.1 12 6 2.6 108 2 14.5
105 6 2 54 72 2 21.7 6.1 7.5 2.8 4 7 .5 27.0 2.1
2106 8 1 28 71.9 20.5 7.6 10.9 6.8 4 1 .7 43.0 3.9
1107 49 91 444 41.6 14.0 20 9 12.2 8.7 1.5 66.0 7.1
1201 3 2 27 76 2 16 9 6.9 4 4 2 1 2 3 .3 29.7 1.1
1202 22 2 23 495 40.5 10 0 9.1 51 40 .6 44.2 2.8
1203 51 89 32 8 53 7 13 5 53.2 376 15 6 1.9 172.4 18.1
1204 30 98 406 48.8 20 6 124 76 4.8 ,7 52.2 4.4
1205 91 56 210 17.1 39 1.5 110.2 98
1206 247 24 20 1 16.5 3.6 1.2 925 95
1207 7 215 31 8 58 7 9.5 .9 5.5
1208 3 1 28
1209 33 89 79 7 14.0 6 3 .3 3.0
1210 25 93 40 8 49.7 9.5 s. 5.2
1301 29 97 22 8 62.6 25.6 24 2 14.5 9.7 1.2 73.2 7.4
1302 48 99 43 2 43.7 13.1 17 9 12.6 5.3 .8 69 7 6.7
1303 258 34 5 9 30.8 63.3 77.0 33.0 44.0 5.7 114.3 39.9
1304 166 31 48 7 18.2 33 2 06 8 92.8 14.0 8.4 280 0 70.3
1305 50 72 36 8 26.6 36.6 63.6 42.4 21.2 5.2 1080 29.9
1306 202 35 26.3 25 5 48.2 93.6 57 5 36.1 7.8 204.0 43.2
2307 86 61 126 .9,0 58.4 59 9 41.8 18 1 4.7 19 6 26.7
2308 577 12 91 0 4.2 4.8 137.5 191.5 19 0 10.4 404.2 65.8
1309 176 35 67.4 22.9 9.7 4.4 43.1
1320 290 .24 94 2 3.6 2.2 111.9 88.3 23.6 6.6 309.5 62 3
2321 23 1 22 96 9 2.0 1.2 951 77.6 17 5 7 0 167.2 66.8
1322 122 42 87 6 6.4 6.0 5.0 47 3
1313 171 .31 92 7 4.1 3.2 119.5 96.3 23.2 7.4 2316 70.4

1 2318 152 .41 75.7 13.5 0 8 3.3 39 4
S40)1 19 .77 505 299 19 6 22.1 10.7 11 4 2.0 62.6 7.7
2402 452 .15 99.8 73.0 26 8 7.3 285.4 50.2
1403 82 .62 4 0 46.7 49:3 82 0 62.4 18 6 7.3 162 4 41.
1404 295 .22 14 0 63.9 22.1 03 4 78.8 24 6 8.5 310 1 592
1.105 252 .24 98.5 718 26.7 7.7 219 0 55.7
t06 153 .38 5 2 51 8 43.0 73.5 48.4 25.1 6.1 163 7 39.8
2407 272 .22 109.2 93.1 16.1 7.9 295.4 61 6
24n t11 .22 126.3 81.2 45.1 20.1 360 5 63.2
1409 229 .44 95.9 60 1 35.8 7.8 169 8 42.0
2420 278 .33 849 63.0 229 7.4 2114 52 3
1421 5 1 37 23.1 18.0 5.2 2.6 705 1.7
1412 80 .48 96.8 65.2 31.6 8.9 175 7 44.5
1423 469 .14 224.5 2111 13.4 8.3 247.3 60.7

1124 344 22 99.8 79.5 20.3 5.8 2013 42 7
1425 291 27 39 4 43 7 16.9 125.1 72.6 52.4 10.4 210 5 52 7

1416 106 44 74.1 52.7 214 8.0 252,7 38 1
1427 75 59 54.6 28.8 25.8 4.8 208.5 22 3
1428 29 39 885 65.9 22.6 8.8 283.0 484
1429 83 62 . 72.2 35.6 36.5 5.2 106 2 26 3
1470 336 23 38 0 48 8 13 2 125.8 204 9 20.9 9.21 346 5 64 3

247

1501 171 38 22 9 62 8 14 3 56.4 44.1 123 4.3 189 7 27.3
1502 79 44 57.5 36.8 20 7 4.6 141 2 226
1503 207 31 . 77.5 62.0 25.5 6.5 202.8 386
2504 63 79 17 4 64 9 17 7 38.0 23.6 14.4 2.9 94 2 39
20'05 48 60 29.6 29.8 98a 28 76 2 ;223
;506 15 249 18 7 9 20 2 22 45.8 5 2
2507 27 1 02 193 12.7 7 6 2.4 60 2 6 2
;508 38 1 0I 5.9 3.6 2.3 .4 36.8 2 3
1509 37 82 24 9 15 3 9 6 1 9 82 3 9 1
;5:0 34 97 21 0 62 9 27 1 50 4 33 3 17 2 41 208 3 20 0
2522 222 51 27 6 64 8 27 6 46 8 30 7 26 2 3 3 205 3 27.7
112 89 55 40 0 34 8 5 2 3 8 121 8 24 3

2 5 13 34 75 22 8 126 10 2 2 4 56 9 6 9
I 14 53 90 29 6 6.0 13 6 8 82 6 9 3
1515 70 7 44 8 20.5 24 3 2 7 96 7 13 1
526 1236 44 J0 5 55 0 14 5 30 9 24 9 6 0 2 5 105 7 24 .
2517 109 51 44 7 328 11 9 3 0 259 2 20 0

* a 528 176 35 70 8 37 7 33 2 3 6 274 2 25 3
.1 2529 226 47 16 7 67 2 16 1 50 8 44 0 6 8 4 2 144 1 21 3

* 1520 29 90 18 3 125 58 8 60 7 90
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Table B2. Soils data, chemical variables.
The variables and their units are described in Table 6.

PLOTNUM PH NH4 N03 C03 P K CA MG

O=OA 7.47 12.4 12.19 20.0 31.0 535 0 6298.0 185.0
0208 7.59 9.8 8.9 15.2 15.0 782.0 3571.0 170.0
02UA 7.20 983.2

820. 737 9 a80 19.3 8.0 579.0 6215 0 174.0
0203 7 32 17 0 6.9 4 0 17 0 288.0 9472 0 348.0
0303A 7 40 14.3 9.2 22.7 5.0 38.0 4516.0 119,0
0306 6.89 13.1 10.7 3.5 2.0 600.0 7179.0 344,0
0303 / 38 10 7 12.1 4.2 14.0 236.0 6793,0 329.0
040A 7.43 158 13 5 21.7 13.0 489.0 8470.0 1050
0400 7.03 11.8 18.6 3.3 16.0 485.0 7700.0 355.0
05UA 7 40 20.8
0508 7 12 24.2 20 4 6.0 14.0 491 0 5476,0 385.0
OCQA 7 60 29.2 9.8 27.5 4.0 40.0 2656.0 111.0
O G O B 6 3 0 ' a

" 0801 7.80 7 8 7 5 39.3 3.0 34.0 2332.0 145.0
0901 7.42 13.2 10.3 19.2 16.0 412.0 6105 0 252.0
0902 7.61 O, 7 7.6 19.9 is 6 369 0 5400.0 142.0

1001 7.50 13.7 13.4 3.3 14.0 397 0 7260.0 311.0
1002 7.20 20.3 9 4 2,5 16.0 129.0 4982,0 416 0
1101 7.61 15.0 7.5 14.7 4.0 362.0 3774.0 650
1102 7 59 22.2 10 2 14.7 230 341 0 6105.0 279.0
1103 7 60 15 9 5. 3.2 .1 36 0 1843.0 86.0
110.1 7 50 9 1 2. 2 9 1.0 32.0 3439.0 181 0
2205 7 80 72 52 1. I1 26.0 623.0 450
22 6 7 60 14 7 49 1.9 .I 31.0 1459 0 126.0

110 7 70 17 5 4.5 4.6 .1 36.0 1377.0 123.0
1201 a30 9 4 4 30.9 I 110 1450 0 520
1202 8 40 12 8 4 3 33 4 1 26.0 1342.0 69 0
123 7 60 19.6 7 2 24.0 10.0 51.0 1910.0 1180
1204 7.90 16.1 5,3 330 1.0 70.0 1327 0 196 0
205 7 40 23 1 5.8 22.0 7.0 47.0 1682 0 62 0
1206 750 40.1 5. 1 143 20 34.0 1498 0 50 0
2A07 8 00 27.2
2 206

I209 8 10 26.4
I 'l, 7 90 26.7
13012 7 90 13.3 9.3 29.9 .1 36.0 1627.0 274 0
1321 7 50 18.3 5 0 24.7 1 92 0 2399 0 286 0
IM13 - 18 194 92 2 2.0 389.0 2558.0 638,0
27204 5 29 37 0 10.2 6 4.0 411 0 3456.0 883.0
23J5 5 50 12 7 14.3 .1 3.0 349.0 3648.0 6270
.3(22 5 8b 15 0 9.7 .6 1.0 356.0 6816 0 845.0
2307 7 37 21 9 7 4 3.0 11.0 461.0 6545.0 451 0
.3 a 6 30 17 4 168 .8 1.0 5780 6336.0 132 0
13(9 7 60 3.8
I320 5 20 0
2322 5 20 0

222? 590 0
2213 00 0

22.2 (.20 0
I 22.2 30 7 6 17.3 7 8 0 188 0 2979 0 257.0

5 /1 21 B 0 5 .8 2.0 56 0 5995.0 224.0
I,21 17 1 9,6 .1 2 0 216 0 6205.0 355 0
.. 3 22, 22.1 6 3.0 221 0 4366 0 255 0

,I , 1, *., 2 . 2I .2 2 4.0 -24 0 6215 0 433 0

2406 5.46 28.5 79 .6 3.0 219.0 3941.0 268.0
2407 5 45 13 1 23.3 .1 2 0 195.0 5199.0 311.0
1408 6 35. 2.1 1.0 280.0 8000.0 819.0
2409) 6 26 22.4 196 1.0 3.0 250 0 8768.0 646.0
1420 5 60 17 6 19.3 .7 4.0 246.0 5310.0 272.0
2412 7 49 23 7 29 2 2.2 16.0 218.0 5587 0 197.0
1412 6 62 14 0 40.0 1.2 3.0 209 0 10176.0 870.0
4 23 b 71 31 9 16 3 .8 4.0 220.0 4736.0 326 0
1424 6 45 10 7 13.5 2.3 2.0 272 0 5550 0 265.0
15 6 65 19 5 24.0 1.0 .2 286.0 9760 0 507 0

1416 6 88 12 7 19. 2 9 3.0 297 0 8525.0 496.0
1417 7 53 8 2 166 10.0 13.0 197 0 7590.0 223.0
2 418 6 57 13 9 17.6 1.3 5 0 290.0 9417.0 861 0
19 6 73 10 3 43 0 1.0 1.0 162 0 7040.0 692 0

1420 5 75 135 10. .1 2.0 261 0 5643.0 3550
2422

150;2 7 37 13 5 20.5 17.4 1.0 258 0 6325.0 126 0
I 2502 759 238 192 20,2 24 0 28210 7865 0 274.0
25 23 7 45 17 5 12.0 5 2 12.0 212.0 6490.0 3770
50I4 7 64 21 8 10.8 22.3 1 0 2270 5830 0 101 0
2 5(15 7 84 25 9 20 3 8.9 13.0 224 0 5458 0 307 0
2506 7 75 8 0 9.9 18.2 10.0 1790 4255 0 277 0

S2507 7 73 8 3 24.8 27 6 90 4020 3811.0 138 0
1508 1 83 6 6 106 3 9 9.0 330 0 263 0 440
,59 7 57 7 8 20 0 24 5 20.0 241 0 4440 0 229 0

,4 2510 7 38 7 6 9 9 4 3 20.0 375 0 5968.0 200 0

I32 7 60 6 6 10 3 20 7 20.0 3490 6353 0 60 0
252? 7 54 8 2 12 4 9 5 21.0 3780 5495 0 1012 0
2523 7.73 7 0 11 3 26.1 12.0 234 0 4403.0 222 0
1214 7 65 7 3 10.4 23 7 9 0 2250 5143.0 72 0
255 7 62 9 3 9 . 22 9 10.0 197 0 6133 0 91 0

7 59 7 2 22 2 23 6 10.0 386 0 4699 0 95 0
51/ 7 56 7 3 22 6 22 9 9.0 51 .0 5476.0 65 0

2526 155 12 8 7 5 29 2 13 0 262 0 6300 123 0
2529 745 8 6 2 0 /7 1 0 471 0 5920 0 247 0

7 0 8 7 2 5 20 0 13 0 298 0 5032 0 296 0
2',,'I
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Table B3. Site factors.
The variables and their units are described in Table 6.

PLOTNUM LOCATN TEMPREG MOISREO SNOWREG CRYOREG VEGTYPE TOPOFEA SLOPE HUMMOCK ASPECT

010A I 3 1 2 3 B2 I 0 2
0108 2 3 I I 3 BI 2 0 2020A I 3 3 3 1 U3 5 0 20200 2 3 2 3 2 03 3 0 20203 3 3 2 3 2 U2 3 I 3 E030A 1 3 3 3 1 U4 5 0 20308 3 3 3 3 2 U4 4 0 2
0303 1 3 3 3 2 U4 5 0 2
040A 1 3 4 3 1 M2 7 00408 3 3 4 3 1 M2 4 0050A 1 3 4 3 1 M4 4 0 1
050B 3 3 4 3 1 MA 4 0 1060A 1 3 5 3 1 E2 a 0 1
0605 3 3 5 3 1 E2 a 0 10801 2 3 3 3 4 B3 13 0 20901 3 3 I 5 3 us 2 3 4 w0902 3 3 I 5 1 U7 9 I 3 w1001 3 3 I 4 4 U10 2 2 3 N1002 3 3 2 2 1 010 14 0 11101 2 3 3 5 1 M5 10 0 11102 2 3 2 4 2 U9 11 2 2 W1103 4 3 3 3 u8 16 0
1104 4 3 2 4 87 17 3 3 w1105 4 3 1 1 B4 16 1 I E1106 4 3 1 2 1 813 16 01107 4 3 2 3 1 M7 16 01201 5 2 1 2 1 89 18 2 I S1202 5 2 I 2 813 18 1 1 E1203 5 2 A 3 M3 7 0 I1204 5 2 2 2 U14 5 0 2
1202 5 2 4 3 M3 4 0 2
1206 5 2 5 3 1 E3 8 0 11207 5 2 1 2 B5 3 0 21200 5 2I 1 2 813 3 2 1 E1209 5 23 3 Ml 6 0 11210 5 2 2 U14 5 0 21301 6 1 1 2 810 20 1 2 E1302 6 15 5 1 M9 21 0 1
1303 6 1 3 3 2 U12 5 0 21304 6 1 4 3 M2 4 0 11305 6 2 2 3 812 1 0 3
1306 6 4 3 1 Me 22 0
1307 6 5 3 E2 8 0S1308 6 3 3 1 M2 7 0 11309 6 3 3 3 U13 25 0 2131u 6 1 4 3 Ml0 4 0 21311 6 1 3 3 2 U12 3 0 21312 6 2 I 88 20 0 2
1 313 6 3 3 815 5 0 21318 6 4 3 1 M9 21 0 I
1401 7 2 1 2 3 82 , 0 2140? 7 2 5 3 El 8 0 I
1403 7 2 3 3 03 3 0 21404 7 2 4 3 MI 12 0 I
1405 7 2 2 3 3 U1 23 0 3I 416 7 2 3 3 2 0 1 5 0 21407 7 2 4 3 M1 12 0 2
1408 7 2 5 3 El a 0 11409 7 2 3 3 U4 I 0 21410 7 2 2 2 3 U1 0 31411 7 2 1 2 81 2 3 I N1412 7 2 1 2 3 82 1 0 2
1413 7 2 5 3 M4 M6 0
1414 7 2 4 3 ml 12 0
1415 7 2 2 3 3 1 5 01416 7 2 2 5 2 U6 2 4 w1417 7 2 2 5 I U7 9 1 I W1418 7 2 3 2 1 U10 15 2 4
1419 7 2 3 3 4 83 13 0 21420 7 2 4 3 1 MI 7 0 11421 7 2 2 4 2 B14 2 3 3 W1422 7 2 2 2 1 U10 14 0 21501 8 2 4 3 M M2 7 0 2" 1502 8 2 2 2 I U10 15 2 45 103 8 2 4 3 I M2 6 0 2
1504 8 2 2 3 2 U3 3 0 21505 8 2 1 2 3 BI 1 0 2
1506 8 2 2 3 4 83 13 0 21507 8 2 I 5 3 86 11 2 3 W
1508 8 2 2 5 1 M5 10 0
1509 82 2 5 2 06 Il 3 A S1510 8 2 2 3 2 U3 5 0 215 1 8 2 4 3 I M2 4 0 1
1512 8 2 3 3 2 U3 4 0 21513 8 2 I I 3 81 1 0 2
1514 8 2 3 3 1 04 71 0 2ISis 8 2 2 3 1 U3 5 0 21516 82 A 3 1 M2 4 0 2
1 5'7 8 2 5 3 1 M4 12 0

S151 8 5 3 I El 8 0
1519 a 2 3 3 2 U3 3 0 21 520 8 2 1 1 3 81 2 3 2 N1521 8 2 I 5 84 24 0

173

-.'N



Table B3 (cont'd). Site factors.
The variables and their units are described in Table 6.

PL OTNUM SO ILCOV ROC!'COV H20COV THAW77 I120DPTH MARL CLICCOV FL I CCOV BRYOCOV ERECDEO PROSDED PLTSIZE

OI1A 9 1 0 44 0 0 lB 3 12 1 30 1

0108 5 0 0 59 0 0 14 6 7 3 24 1

02OA 2 0 0 31 0 0 2 5 90 35 45 2

02 O0 0 0 0 37 0 0 0 12 85 17 28 I

0203 0 0 0 24 0 0 0 10 87 9 27 1

030A 0 0 0 38 0 0 0 1 80 25 20 2

- 030B 1 0 0 29 0 0 0 0 57 30 36

0303 1 0 0 42 0 0 1 I 87 19 21 1

0.10A 0 0 0 31 0 30 0 0 82 )2 25 1
040B 19 0 0 36 0 45 0 0 42 21 10

05A I1 0 28 30 0 30 0 0 13 31 17 1

bB 3 0 6 34 6 83 0 0 32 9 4

Of6.A 25 0 100 42 23 90 0 0 0 17 70 2

0~o 53 0 100 26 62 0 0 0 1 24 17

0801 7 0 0 61 0 0 18 7 1 7 2 2

090 5 1 0 100 0 0 4 2 27 12 20 1

0902 I 0 0 37 0 0 0 0 70 4 22

t001 17 5 0 37 0 0 10 7 10 5 19

1003 0 1 0 73 0 0 0 1 I5 50 5 2

I101 9 0 0 41 0 0 0 0 24 16 47

l02 0 0 0 33 0 0 0 0 94 6 11 1

11U3 I 0 0 50 0 0 0 0 25 30 60

1104 80 I 0 100 0 0 0 0 I 3 1

itOb 99 80 0 100 0 0 0 0 0 0 2 2

1106 30 0 0 95 0 0 0 0 2 25 5 2

1107 2 0 0 63 0 0 0 0 1 20 5 2

)p211 90 0 0 92 0 0 0 0 0 4 0 1

1202 70 0 0 68 0 0 1 0 1 1 1 3

12)3 0 0 0 19 0 5 0 0 100 40 25 2

120.3 60 0 0 60 0 0 0 0 0 10 5 2

1?05 0 0 0 31 0 5 0 0 95 15 5

120 0 0 90 34 31 60 0 0 100 0 0

1207 40 0 0 64 0 0 1 0 1 0 30 1

1208 70 0 0 60 0 0 1 0 0 0 1 1

1209 60 0 0 48 0 0 0 0 0 25 1I5

1210 55 0 0 57 0 0 0 0 I 20 15

1301 25 0 0 44 0 0 5 3 I 45 30 2

1302 5 0 5 51 0 0 0 0 0 10 10 2

1303 0 0 0 19 0 0 I 1 40 50 30 2

1304 25 0 5 25 0 0 0 0 1 40 30 2

1305 15 0 0 23 0 0 40 3 3 3 5 1

1306 I 0 0 22 0 0 0 0 20 40 50 2

1307 oO 0 7 31 10 5 0 0 0 5 40 2

1308 0 0 0 19 0 0 0 0 100 45 50 2

1309 50 0 0 56 0 0 0 0 0 60 60 1

1310 10 0 I 21 0 0 1 0 5 10 40 l

1311 2 0 0 11 0 0 I 1 10 40 30 1

1312 85 0 0 43 0 0 0 0 0 3 2 l

1313 25 0 0 25 0 0 25 2 2 15 5

1318 10 0 0 35 0 0 0 0 1 50 5

;lt01 2 1 0 33 0 0 0 10 15 1 28

11U2 0 0 33 -3 5 0 0 0 0 I, 92

1403 0 0 0 19 0 0 1 4 83 22 24 I

1104 0 0 0 27 0 0 0 0 33 19 22 1

1405 10 0 0 23 0 0 5 5 30 I5 10

1406 0 0 0 3 0 0 1 8 64 24 24 I

1407 60 0 0 27 0 0 0 0 30 15 20 2

1408 0 0 54 31 1 0 0 0 0 5 19 1

1409 0 0 0 17 0 0 1 2 70 25 50

1410 0 0 0 23 0 0 20 8 20 10 30 2

1411 12 20 0 82 0 0 6 2 1 1 14 1

1412 20 0 0 28 0 0 8 3 5 3 55 2

1413 69 0 14 30 0 64 0 0 0 14 6 1

1414 50 0 0 29 0 0 0 0 40 20 15 2

1415 10 0 0 26 0 0 3 27 22 10 13

% 1416 1 0 0 34 0 0 7 18 15 15 20 2

1417 0 0 0 27 0 0 0 2 85 I 20 2

1418 1 0 0 37 0 0 0 I 10 10 2

1419 40 0 0 28 0 0 3 7 5 I 35 2

1420 34 0 0 27 0 0 0 0 18 I5 6 1

1421 I 0 0 0 2 I 25 29 10 2

1 42 6 5 0 0 2 1 5 20 20 3

* 1501 0 0 6 35 3 44 0 0 93 I1 6 1

15)2 I 0 0 38 0 0 I 1 65 20 15 2

503 5 0 1 31 0 50 0 0 87 10 12 1

15014 0 0 0 34 0 0 I 8 82 2 52 I

S15]5 U 0 0 46 0 0 18 9 6 2 38 1

1506 20 0 0 47 0 0 10 10 30 10 30 2

1507 8 0 0 68 0 0 1 0 38 2 27 I

'°'1 508 14 0 0 56 0 0 0 0 27 13 5 1

1509 5 0 0 48 0 0 0 I 10 20 40 2

1510 I 0 0 ?3 0 0 0 5 63 15 39 1

, 1511 I3 0 0 40 0 31 0 0 12 23 14 1

1512 0 0 01 29 0 0 0 0 54 15 30 1

1513 1I5 0 38 0 0 10 3 5 I 30 2

1514 0 1) 29 0 0 0 I 35 40 20 2

15150 0 0 31 0 0 I 13 60 25 60 2

1516 0 0 0 32 0 36 0 0 91 10 9 1

1517 " 0 5 36 3 5 0 0 60 30 10 2

1518 40 0 1011 33 14 40 0 0 0 5 20 2

1519 0 3 3 0 0 0 2 71 16 56 I

15I) IS 20 0 54 0 0 25 3 5 I 15 2

1521 135 I 0 0 0 0 0 0 1 3
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Table B3 (cont'd).

PIOINIIM CARFECE CARGRAZ BRWNLEM COLLLEM P1ISBIRO FOX PTARMIG GOOSE SORRL BEAR

OIOA .2 0 0 A . .1 .8 0 0 0
0 01B 5 0 0 0 0 .1 0 0 2 0
020A I 0 0 0 0 0 0 0 0 0
0,B I 0 0 0 0 0 0 0 0 0
0203 4 0 0 .2 .1 0 0 0 0 0
0JOA
030B 1 .2 .4 0 .1 0 0 0 0 0
03 .2 0 0 0 0 0 0 0 0

040A 0 .3 0 0 0 0 0 0 0 0
0110B 0 . 0 0 0 0 0 0 0
ObOA 0 0 0 0 0 0 0 0 0 0
00ob 0 0 0 0 0 0 0 0 0 0
022A 0 0 0 0 0 0 0 0 0 0
0( LB 0 0 0 0 0 0 0 0 0 0
0401
0901 4 0 0 .7 .3 .2 0 0 0 00y02 2 0 0 .a 0 0 0 0 0 0
1001 6 0 0 0 0 0 0 0 0 0
002 0 0 0 0 .1 0 0 0 1 0
I1$2 0 .6 0 0 0 0 0 0 0 0

12, 20 0 .10 0 0 0 0
1103 0 0 0 0 0 0 2 0 0 0
.104
11 (15
I 122,
I1 1 ....

101 0 0 0 0 0 0 0 0 2 0
1202 0 0 0 0 0 0 0 0 1 0
i203 0 0 0 0 0 0 0 0 0 0
24 '0 0 0 0 0 0 0 0 0 0
2205 0 0 0 0 0 0 0 .8 0 0
I06 0 0 0 0 0 0 0 0 0 0
2;2 0 0 0 1 0 0 0 .1 0
1203 0 0 0 0 0 0 0 0 .2 0
209) 0 0 0 0 0 0 .4 .2 0
1210 .I 0 0 0 0 .1 0 2 0 0

• ~1301...
1302 0 0 0 0 0 0 0 .1 0 0
.303
130-1 0 0 0 0 0 0 0 0 0 0

2 2 0 0 0 .1 0 0 0 0 0
. 2302, 0 0 I 0 0 0 0 0 0 0

2J07 0 0 0 0 0 0 0 0 0 0
I J8 0 0 0 0 0 0 1 0 0 0
2.209 0 0 0 0 0 0 0 . 0 0
2.20 0 0 0 0 0 0 0 0 0 0
2.42 0 0 0 0 0 0 0 0 0
32? 2 0 0 0 0 0 0 .4 0 0
2323 0 0 0 0 0 0 0 0 0 C.
131o 0 0 0 0 0 .1 n 0

* I-lO0 7 0 0 0 0 0 5 0 0 0
. 0 0 0 0 3 0 O 0 0 0

2232 0 0 0 0 0 0 0 0 0
2.2.,2'00 0 0 2 0 0 0 0 0
4 2 0 0 0 1 0 0 0 0 0
Ist 01 1 0 0 2 0 0 0 0 0
147 0 0 0 0 0 0 0 0 0 0
2 122,( 0 0 0 6 0 0 0 0 0

1422 . 0 0 0 .3 0 2 0 0 0
I I1
1413 0 0 0 0 0 0 0 1 0 0

;424" 4, 4 0 0 0 .3 0 .1 0 0 0
1416 1 0 0 I 0 0 0 0 0 0.. ~ o 0,.17 0 0 0 0 0 0 0 0

1 0 0 0 0 4 0 0 0 2 0
• 242 0 0 0 0 0 0 0 0 0 0
1420 I 0 0 0 4 0 0 0 0 0
1.222 0 0 0 00 0 0 0 0 0
1 .;2 2 0 0 0 1 0 1 0 0 0
- 1 0 2 0 0 0 0

02 4 0 0 0 0 0 0 0 0 0
5(3 0 .2 0 2 0 0 0 0 0
1504 4 0 0 0 0 0 0 0 0 0

507 3 0 0 0 0 0 1 0 0 0
25,, & 0 0 0 0 0 0 0 0 02507 3 0 0 4 .3 0 0 0 0 0
2609 0 0 0 0 0 0 0 0 0 0
2520 0 1 0 0 0 0 0 0 0 0

2:0l 0 2 0 0 0 0 0 0 0 0

25l2 0 0 0 0 4 0 0 2 0 0
I!, 2 23 0 0 0 0 4 0 0 0 0 0
1 524 0 0 0 0 0 0 0 0 0 0
1 514 0 0 0 0 0 0 0 0 0 0

0 0 2 0 0 0 0 0 0 0, 0I 0 0 0 0 0 0)
2.27 0 0 0 0 0 0 0 0 0 0
520 0 0 0 0 0 0 0 0 0 0
2529 0 0 0 0 0 1 0 0 0 0
2520 0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0
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Table B4. Raw species data for 1- x 10-m plots.
The units are percentage of cover, with frequency in parentheses.

OfOA 0108 0208 0203 030B 0303 040A 040B

VASCff AR Pf ANTS
2 ALOPECURUS ALPINUS ALPINUS f( 1) O Of o( Of) O( 0) O( O) O( Of 0( O) Of 0
3 AtfIIf1OSACIf CIIAMALIf IMfME LEMANIIANA Of 0 01 Of Of Of Of 0 Of 0 Of Of 0 Of Of Of
.. ANI I SAC[ S 1 IN TI.IONALIS Of Of Of Of Of Of Of Of Of Of Of Of Of Of Of Of
S ANEMONE PARVII 1)IRA O( O) Of( 0 0( O) O( 0) O( Of 0( OF Of Of O( O)
6 ANEMNE RICIA".SONfI 0 Of Of 0O Of Of Of Of Of 0O Of Of Of 0O Of Of
9 ARCTAGROSTIS LATIFOLIA S L. Of Of if .1) If .6 I .3 Of Of Of 0 Of Of O( Of
1 0 ARCiOPHfLA FULVA Of Of Of Of Of Of Of Of Of Of Of Of Of Of Of Of
12 ARERIA MARIfTMA ARCTICA 0 Of Of Of Of Of Of 0O Of Of Of Of Of Of Of Of
13 ARIEIMISIA ARCICA ARCTICA Of O( Of Of Of Of Of Of Of Of Of Of Of Of Of O)
f 4 ARTEISIA OREALIS 0 0 Of Of Of Of Of 0 0 0 Of Of 0 Of Of 0
15 ARTEMI SI A GLOMERATA 0 Of Of Of Of 0 0 Of Of Of Of Of Of 0f Of Of
f80 ASTRAGALfIS Af(PINUS Of Of Of 0 Of Of Of Of Of Of Of O) O( O) O( Of
IN 19 ASIRIAtl t UMBELLATUS Of 0 1.6( Of Of Of Of Of Of Of Of Of Of Of Of Of
22 BRA/A PURI'URASCENS Of Of .1( 3f Of Of Of Of Of 0 Of 0 0 Of Of Of

f 6:1 fAA SP 0 Of O Of Of Of Of Of Of Of Of Of O Of
24 C'IfI)ffS IffMPELLfANUS ARCTICUS Of Of Of Of Of Of Of Of Of Of Of Of Of Of Of O)
b, C3T:.T11A 1AfUSTRfS ARETICA Of O) O( 01 O( O) O( O) Of( 0 0( O) 0( O) O( O)

*. 2/ CAfIOMINfE 0IfIIATA I( .1) ( 0) 0( O ) I( G) 0( 0) 0( O ) 0( O ) O( O)
28 CARIIAMINe PI(AIENSIS ANGUSTIFOLIA O( 0 O( Of Of( 0 O( O) O( Of O( O) O( Of Of Of
29 CARE X AQUATIt IS S L. Of Of Of Of Of Of Of O) 17.1(1 0) 22 01 Of 4251 Of 14 8l1.01
30 CAREX AIROF.SCA Of Of Of Of Of Of Of O) Of( 0 2 5 2f 1 2f 2f 2f

% . 31 CAREX OitGLOWII O( O) O( O) 18 2( O) 10.1( 7) O( 01 1.7( 8) Of Of Of Of
33 CAREX MARIA Of Of Of Of Of Of Of Of I If .71 .31 Of Of 1( .2)
35 CARLX MfE1BRANACEA If 41 ff .1) 6 2f 9) 4.71 71 I( .31 0( Of Of Of Of Of

-6 3 CAIEI MISSNDRA MISANORA I( 41 .1I 21 11 .11 Of Of 4: 31 .8( .41 O( Of Of Of
3/ CAREX RARIFIORA 0 Of Of Of Of Of Of Of Of Of O f 0 O 0 .11 .I
3ff CAREY fiOfUlffIfA 0 Of Of Of Of Of O f Of 01 Of Of Of .6( 5
39 (AffIx RlfLSfRfS 0( O1 4 8(1 Of ff .21 0( Of Of Of) 0( 0) Of Of Of O

. 40 f:AIS )l S-AILIS LAXA Of 0O Of Of 01 Of Of Of Of Of Of 0 If 2f 2.6( f
41 CAILX SCIfRPOIOIA O( 01 1.3( 6) 0( 0 Of( 0f 0f 0 01 Of Of 0f 0
4. LAF X Siff"l;;JA:IIIAEA Of0) Of Of Of Of Of Of Of Of Of Of Of Of 01 Of
4.1 :/lI A VAI lNAIS Of( 0 0( Of Of 0 Of Of Of 0) O( Of 11( 21 0( 0)
45. CARFX SP 01 01 2( 4) it .11 0 O 0 0 O) Of O) 1(1 11 3( 31
46 1 :AISIOIE -FI TRAONA TETRAGONA11 11 01 01 1 4) 2 G(i 0) O1 01 0 Of Of Of Of Of
4/ ,CEfAII I EfINGIANIIM RFiRINGIANUN 0 ) O Of 0 0 Of O O( 0 0( 0 0 01 O Of Of Of
49 LHRI IANIIEMIIMI INIOGRIFOLIUM 41 9) 3( 71 i( 2) .1 I) 01 01 Of Of O( Of Of Cl
51 COCHEARIA OFFICINALIS ARCTICA Of Of Of Of Of Of Of Of Of O) Of 01 01 Of Of 01
5e 0FSCIIA IPSIA CA5F II0A OFIENTALIS Of Of Of 0O Of Of Of Of Of Of 01 Of Of Of Of 0
53 [FIABA ALIIA I 51 I 41 3( 5f 1( 51 Of Of Of Of Of O 0 Of

Ot, 01B AAL ( 0 0( O1 0( 01 1 ( 1 ) 0( O1 ( 1* 5 FDfAITA LACiFA Of( f O f Of Of( f O f O O fO fO

* 5/ IRAIA SP Of Of Of 0 Of Of Of O) Of Of Of Of Of Of Of Of
58 fKllAS II-GIIOIIA INTEGRIFOLIA 46 9ff Of 53 5ff 0) 19 5( 0 20.6(1 .01 9 0( 91 13 5(1.0)1 1( 21 0 01
5 59 1I8IPONI IS 1I-Ifff StL Of Of Of Of Of Of Of Of Of Of .21 71 4( Of Of 01
Il 115MI A:ILNARI1I MO 1. I VIII fSlIS:I'IIJS Of Of Of Of Of Of Of Of Of Of Of Of Of Of Of Of
6 ., [IL IfM 0 :ATIF)I lM Of Of 01 Of Of Of Of Of Of Of Of Of Of Of Of 0
6j 1.11 fJI1)M U1 AkVINILt Of Of Of Of O Of 0( 0 O 0f 0f Of Of Of Of Of 0)
64 k(JlllSI f lM S IffI)Ii0ES O( Of Of Of 0 01 0 Of Of 0 Of 0 O Of Of Of
61 1 I OJIII Sf IIM VARIIL;AUM Of Of I0 .41 1 I O Of 0 1 9F 2 O .91 9( 1.01 51
61 L1116l ff E-RIOLfIPlAl IfS Of Of Of 01 01 O O Of Of Of Of Of Of Of Of 0

:399 ERIOPIIORUM ANI.ISIIFOLIUM S L 21 41 II .2) 4.7(.0) 7.9(11 22.0( Of 15 0(1.01 2 6f I Of 11 91.0
69 ERIOPHORUM RUSSI0)LfM Of Of Of 0) O( Of C( Of Of Of .1 .1 I 1( .21 .91 .91
70 FRIOpI'IRJM SCIIIICHfZ[IfI SCHCIZERI Of Of Of Of Of Of 01 Of O( Of 0( O) O( Of Of Of
72 1IfOfI'IORItM VAGINAIITM O( O) O( O) Of O) 9.5( Of Of Of Of Of O( Of O( Of
""73 0IftMA WARIII IIII Of Of Of Of Of 0 01 01 Of Of Of Of 01 Of/4 I f1 : Ff itlNSIf Of Of 0( Of Of Of Of Of Of Of Of Of Of Of 01 Of

/ ff 31J1A FP11118 Of Of O( Of Of Of O 0 0( 01 0( 0) 0( OF 0( Of/7 1T,1111A" fIIAIPINOI3IA POPIN(I3A Of Of Of Of O( O1 Of Of O( Of Of Of 0( OF Of( 0
/9 11ff 1ff) 11 111 [9Att13ff I 1111A 01 Of Of Of Of Of Of Of Of 01 .1( .I) Of Of 01 0183 IIJfIS1.1 JIl S Of Of Of Of Of Of Of Of 01 01 .11 21 .( .21 01 0184 fiIlN I I.. I f f:, I ASIIAIEIIS 01 01 Of Of Of Of Of Of Of Of Of Of O O( 1 ( 0
8 01)" 0A f Of Of O Of 0 Of Of 0O f Of Of
89 I11 I[IA A1 C, I f ) 0( Of Of O Of O Of O Of Of Of F O O
. LI.I I. I I , 1,0 1 ) 0 ( O O 1 31 O Of Of Of 01 01 Of Of Of 0f O( Of

91 LIlIII' 'RCIIA Of Of Of Of3 Of 01 Of Of Of Of Of Of Of Of Of Of

• "92 1 CIJI NFtiIIIA Of Of Of Of Of Of Of Of Of Of Of Of Of Of Of Of94 MINIIRTIA ARCI(A I 91 91 31 .7 3191 .1( 11 O0 Of 01 01 01 O O Of

8- P2 Ot. %I A P(NI ) [FA 0' 0) 0( 1) 0( O) 0( ) O( O) 0( O) O 0 C)O O

96 U MINJARIIIA AHIf1t IA I 01 0( 0)1 0( Of 0( 01 0( 01 Of Of 01 01 0( 01

901(( flYTfffI f l[ .,I H1 1A1 IS NA Of Of Of Of Of Of 01 01 Of Of( 0) 0 01 O( Of
1 08140fOPIIGR[f:fNS 841010ff LA AI I I fO1 9 0( Of Of Of Of Of Of Of Of 0O Of Of
I(1., ISISOAVE I AIfr)fIIM O(f.TIAI.E Of 0 1 Of Of Of 1) Of Of 01 0( Of Of Of
1116 % Ii( 1019'/fRH M9.l (LIrfff I 3 91 I ( 1 0( 61 0( 91 0( Of Of Of Of Of Of Of
ff941 ... 1,8 f. 1.. 81 .. I f... IS Of Of Of Of Of Of Of Of Of Of Of Of Of Of Of Of

NI' Pt[)11111.1l1l1 III I510 I 4 I) I( 11 01 Of Of Of Of Of .1 11 Of Of Of 0I60 I III .11 LIl', t/r1A15 II 21 2 .41 11 21 01 O) Of 0f 0( Of O( Of Of OfI n( 1Y.1 1 -II I, B B 11 l A INI RiOR II 1 Of Of Of Of Of 01 0 1 1 0( O 1 0( 0

- :1111"I 1 , 9'll f f.I R I', It'( r1:,, I, I 1 O Of Of Of Of Of Of I( 21 41 4) 9( . 1 I O811 01
ff4 I181111 I fl Iff[I l) 0O Of Of 1 Of Of I Of Of Of Of Of Of Of Of 0
II: PO1A Sf 'I1 I 01 01 O( Of Of( O Of Of Of Of O 0( 0Of Of O( Of
ff I98 P)OFICA 1f Of Of Of Of Of Of Of Of Of Of Of Of O( Of 0

-1 H1 P I All[ IS 01 Of Of Of Of Of Of Of 0( 0 0( f O O O) Of Of 0O(

121 ff3 Il'I P 91 I 1I Of 01 0( Of Of( 0 Of Of Of 0O Of Of

122Pt Ff IlOlilItM 8101181 01 01 01 O 01 O O Of Of Of Of Of Of Of Of Of Of
1 €2*4 L'I ¢+(01111 VIVIPIIIM 211 I 0 II 91 Of Of Of 01 61 81 71 81 II1 21 Of Of

."..!) f+IIIIIIlllItIINIFIIRA 01II O fO Of 01 Of Of(O 01 01 01 Of Of 0 Of Of Of1 :'1 'III INfl ' 11 A ( ) I I 01 01 Of 01 Of Of Of O1 0( Of 0( 0 Of Of Of Of

I 311 l( ll 1'f I It . f , IPII .O(,iIOOE S Of0 1 0) 1 O) 01 O( O Of Of Of) 0 O f Of0 Of Of Of1:11 F',1101 8 IIIIIIIII 018A 01 01 Of Of Of Of 01 0 Of Of 01 Of 01 O) O( Of.: f0 1 A III II tl , I'AI I S':.f I 01 0) 0 1 Of Of Of Of Of Of Of Of Of f Of 01

S":1,1 0(, l IIIl .19 1191F 101ff AlF+1NI1 0 0 01 Of f O Of Of 01 Of f O Of Of

.. 1~ 1I 0 4 0 00 0O9 ) 8 10

- -1: PFT, A 118 f I I: ll S 0()I 1 01 01 Of 01 O) ( 0 1 Ot Of Of 0 Of Of Of OfI: I If III 411 .111I9 II 21 Of 01 81 71 9 81 0 O6 I(71 0 .21

1.111 I ,1A I' I 01101 CII) [II ONI 0( IJI (( 01 f If If I 21 f I II 1 21 01 Of

011: 00( 177



Table B4 (cont'd). Raw species data for 1- x 10-m plots.
The units are percentage of cover, with frequency in parentheses.

010A 0108 (3208 0203 0308 0303 040A 040B
141 SALIX OVALIFOLIA OVALIFOLIA 3! 4: O O 0 0) 0: O 0 03 0 0) .11 .11 0 0
142 SALIX PLANIFOLIA PULCHRA PULCHRA O( 01 01 01 0( 03 O( 01 03 01 01 03 01 01 01 03
143 SALIX RETICULATA RETICULATA 1 111.0) 0( 0) 41 5) 41 .9) .31 .51 9 4(1.0) .11 21 0( 0)
144 SALI X ROTUNDIFOLIA ROTUNDIFOLIA 12( 4) 0( 0) O 0) 1 1) 0( 0) O 01) O 0) 0( 0)
145 SAUSSUREA ANGUSTIFOLIA O O 0( 0) ( 0) O O O 0) O 0 0 ( 0) ( 0)
3 46 SAXIFRAGA CAEbPIIUSA O 0) 0( 01 O O) 0 ( 01 O 0) O 0) 0( 03 0( 0)
147 SAXIFRAGA CERNUA O 0) O 1 ) O 0) O 0) ( 0) O 0) 0 0) 0( 0)
14. SAIIFRAGA FOLIOL OSA 01 0) o 0) Of 0) o 0) O O3 0( 0) ( ) ( 0)
149 SAX IFRAGA HIFTACIFOL IA O O O 0 ) O ) O 0) O 0) 0( 0) 0( 0) 0( 0)
150 SAXIrRAGA , I'CIIIJS PRIOPINQUA O 0) 0( 0) 1( 1) 11 1) o 0) .1( .3) O 0) .1( .1)
3 51 SAXIFRAGA OP'.,SIrIF;LIA OPPOSITIFOLIA 12.341 0) 1 8110) 11 .61 .1( .5) 0( 0) .1( .4) O 03 0( 0)
S14 SENECIO , ROPURPUREIJS FRIGIDUS .1( .3) O 0) .6( 91 .231 0) O 1 ) ( 0 ) O ) ( O
3 56 SENECIO RESEV)IFi) US 0( 01 01 0) O 3 ) O 0) O ) 3 0) O 0) O 0)
157 SILENE ACAULIS O 3 ) ( 0 ) O 0 ) Of O O 0) 0( ) ( ) ( 0 )
3 59 SILENE WAHLBERGELLA ARCTIQA O 0) O 01 0( 0) O 0) 0( 0) .1( ,1) 0( 0 ) .1( .13
160 STELLARIA HUMIFUSA 0( 0) O ) O0 0) O 0) ( 0 ) O ) ( ) ( 0 )
161 STELLARIA LAETA O 0) 11 .1) 0( 0) O 0) O 3 ) ( 0 ) O ) ( 0 )
164 TARAXACUM PHYIIATOCARPUM O 1 ) O 0) O 0) O ) O 3) 0( 0 O 0) O 0)
165 THALICTRUM ALPINUM O 3 ) ( 0 ) O 0 ) O ) ( ) ( 0) 0( 0) 0( 0 )
168 IRISETUM SPICAIUM SPICATUM O O 03 O O O O 03 O 03 03( 03 O O 3 ( O
169 UTRICULAR[A VULGARIS MACRORHIZA O 0) 03 0) O 3 ) ( 0) O 3 ) ( 0) O 0) 0( 03
172 WILIIELMSIA PHYSOOES 03 01 03 0 0 03 03 03 03 03 03 03 03 03 03 03
901 UITlNr WN MONOCOT 03 03 1 O O( 0 1 0 1 0( 3 0 01 01 01 01 01 03
90? I33 lOWN /I[COT 0( 03 01 0 .23 .31 .13 23 1 ( .7) 03( 03 0 3 0 O1 03

LIVERWORTS
173 At:ELIRAOPjINGUI1S 03 03 01 01) 03 03 01( 03 03 03 03 03 01 03 03 03.1 2C AIIASIROPIYL UM MINUTUM 03 03 01 01 01 03 .0 1 .1 03 03 01 03 01 03 03 03
175 BLEP)HAROSIOMA TRICHOPHYLLUM BREVIRETE O 0) O 3 ) ( 0 0 ( 0) .1( 4) 0( 0 O 0) 0 ( O
397 CALYPOGEIA MUFLLERIANA 0( 0) O ) ( 0 ) O 0 ) .1( .3) 0( 0) O 0) O 03
460 GYMNOC0IEA INFLATA 0( 0) O 0) O 3 ) O ) O ) O ) of 0) O 0)
441 HARPANTHS FLO TOWIANUS 0( 0) 0( 0) 01 0) 0( 0) 0( 0) 0( 0) 0( 03 0( 0)
405 LOPHOZIA BINSTEADII O 0) O 3 ) ( 0 ) O 0) O 3 ) ( 0 ) O ) ( 0 )
433 LOPHOZIA IIETEROCOLPA O 0) 0( 0) 0( 0) 0( 01 0( 0) 03 01 01 0) 0( 0)
407 LOPIIOZIA QUAURILOBA O 0) O 0) O 3 ) ( 0) ( 0) O 0) 0 03) O 0)

" . 486 LOPIOC:IA SP O 0) 0( 0) 03 0) 0( 0) 03 0) O 0) 0( 03 O 0)
182 PLAGIOCI)lIA ARCTICA 0( 0) .( .81 .1( .6) .8(1.0 O 0) 3.5( .6) O 03 0( 03
184 PTILIOIUM CILIARE 03 0) 03 0) 0( ) ( 0 ) O ) ( 0 ) O 0) 0( 0)
185 RAAII A PROLIFEERA 01 O 0( 0 0 3 .3 1 .1) of 0) O 0) o 0) 0( 0)
406 SCAPANIA SIMMONS#) 0( O0 0 ( 0 ) O ) ( 0 ) O 0 ) O 0) 03 0) 0( 0)
189 UUKNOWTN LEAFY LIVERWORTS 1( .7) 0( 0) 0( 0) 0( 0) 0( 0) O 3 ) ( 0 ) O 0)
189 UNKNOWN THALLOID LIVERWORTS O 0) O 0) 0( 0) 0 ( 0) O O3 03 0) O 1) O0 03

moSSeS
192 AULACOMNIUM ACUMINATUM O 1 ) ( 0 ) ( 0 ) ( 0 ) ( 0 ) ( 0 ) O ) ( 0 )

. 393 AULACOMNIUM PALUSTRE O 0) O 3 ) ( 0) O ) O 3) 0( ) ( ) ( 0)
9 194 AULACOMNIUM TURG IUUM O 1 ) O 0) .1( .1) 0( 0) .( .1) O 03) 0( 0) 0( 0)

448 BRAHYTHECIACEAE 0( 01 03 O 3 ( 0 ) .13 .33 03 O .63 .6: 03 O 0 3( O
432 BRACHYTHECIUM GROENLANDICUIM 031 01 ) O) 0 O1 0 0 1 O 03 0 0 03 0
396 BRACIVYTHLCIUM URGIOUM O 0) O 0) O 3 ) O 0) 0( 0) O 0) O ) ( 0)
440 BRYUM ALGOVICUM O 3 ) 0 03 03 O O 0 3: 0( 0) 0( 0) O 0) 0( 0)
39"9 BRYUM ARCIICUM o 0) 03 03 03 03 03 03 0( 0) 0( 0) 0( 03 O 0)
205 BRYUM TENOTRICHIM 0( 0) O 01 01 03 01 01 0 01 0( 0) 0( 0) 0( 0)
439 BRYUMl TORTIFOLJU l( 0) ( 0 03 01 03 03 01 03 03 03 01 03 ( 0)
203 BYr.UM WRIGIITII O O O 3 ) 03 01 03 0 O( 0 ) ( 0 ) ( 0 ) ( 0)
363 BRYUM SP .1( .3) .23 .71 .11 .1 5) 03 0 1( .5) .9( .4) .1( .6) .13 .2)
209 CALLIFRGON RICHARDSONII ROBUSTUM 03 O O O 03 0) O O .7( .7) 1.23 .63 1.8 9 5.0 .5:
212 CALLIERGON SP O 1 ) ( 0) O 0) 03 0O( 0 1 3 0) 00 03 0( 0)
213 CAMPYLIUM STELLATUM .13 23 03 01 1( 13 .7( .41 13.01 .93 35.01 .9) 4.1( 91 03 03
234 CATOSCOPIUM NIGRITU 03 01 03 03 .03 .10 .1( .11 1.3( .61 3.0( .4) 5.5(1.0) 03 03
235 CERArODON PURPUREUS O 03 0 0) O 0) 01 ) 0 0) 0( 03 O 01 0( 0
216 CINCLIOIUM ARCTICUM O 031 03 O) O 03 1.( .41 03 03 2.7( .4) 16.031 0) .1 .2)
217 CINCLIOIUM LATIFOLIUM O 031 01 01 01 03 0( 0) 0( ) 0 3( .2 .5 .23 .2)
411 CINCLIOIUM STYOIUM O 03 01 01 01 03 0( 0) 0( 0) 0( 0) O 0) 0( 0)
449 CIIIUM S.03 031 031 03 01 031 01 03 03O 03 03 03 03 0; 0)( 03
238 CIR3RIP)YIUIIJM CIRROSUM 0( 0) 0( 0) .13 7) O 01 0( 0) O 03) 0( 0) O 03
239 C:RATONEIR ON ANCTICLIM 0( 03 .11 .43 .13 .1 .1( .1) 2.51 .7a .11 .73 01 03 01 0)
223 CTENIDI I)M MOLUSCUM 0 of 0 03 ( 0 4.71.03 03 01 0( 0) 01 0) 0( 0)
223 1YROMNIUPI HYMlENOPHYLLUM 00( 0) Of O1 0( O (0 (O (O (O (O223 CYFITOMII IIEO)YL 30 30 0 1 03 01 03 03 03 0 03 03 03 03 0)
227 DICRANUM ANGUSIUM 03 03 0) 03 01 01 0,) 01 O O 03 0( 0 01 0)
226 DICRANZU ELONGATUM (01 0 ( 0 O 0) O 0 O 0) O 0) 0( 0) 0( 03
390 DICRANIM SP. 2.51 .71 03 0) O 3 ) 03 01 O 0) O 0) O 03 0( 0)
229 DIOYMODON ASPERIFOLIUS 0 03 01 01 03 03 0) 0( 0) O 0) 0 03 031 03
230 DISTICHIUM CAPILLACEUM 2 Of .7) 1 2( .91 701.03 12.531 0) 5 8( ,81 13. I 03) 7 11 .9; .13 .1)
232 OSTICHU I NCLINATUM 03 03 03 03 01 03 03 03 03 03 01 03 01 03 03 03
233 DITRICHII FLEIXICAULE 23 O .93 3.9)1.0) 36.031.0) 16.511.0 1.01 .30 2.5( .83 0 0) 0 1 03
236 DREPANOCL.ADUS BREVIFOLIUS 03 03 03 03 03 0) 0( 03 34.431.0) 9.0) 9) 2983) O0 20.2(l.0
237 DREPANOC ADUS NEVOLVENS O 03 03 0) 01 03 0( 0) O 031 O 0)
238 URLPANOCI A0US UIIINATUS 4 7f 43 03 01 1 0 3 0) 0) 03 03 03 03 03 03 03 0)
39 uIr.PANOC3 AOSU SP 01 01 3 O 0) 0 01 0 0) 0) 0 03 0) 0)

240 ENCAIYPTA ALPINA 2.931 0) 01 03 t 33 .41 .3( 63 13 7) 2.0 .4 13 031 03
241 LNCALYPlA PROCERA 0 3 03 03 O 0) 0( 03 . 1 ) 0) O 03 03 0)
244 FNCALYPFA SC 43 03 0) O 03 03 03 01 03 0) 03 01 03 .1 .11
246 FIGSILENS OSMUNDOIDE5 01 03 03 03 03 03 03 03 03 03 03 0) 3O( O 01 0

450 F#SS OENS SP. 0( 0) 03 03 03 03 03 0 . 1 2 03 03 O 0) O 0)
247 FUNARIA ARCTICA O0) 0 ( 0 0 0 01 03 03 ( 0 03 03 0 0) 0( 03
250 MYLOCOMIUM SPLENEN, OIBtUSIFOLIUM 03 03 03 03 0( 0) 0( 03 Of 01 01 0) 0 0 0) 03 0)
253 HYPNU1 BAMBERGERI 03 0 O 0 1 O.1,) 1.8( 93 03 03 0) 0 0 01 0( 03

4.252 HYNUI PESSIFRME0 1 0 3 0 3 0 0 00 03 03 0) 0 03 03 0)
25IYRP RCR3310 1 2 1 1 0 0 3 0 03 30 30 30252 HYPNUM PRES1FORME 0( 0) 03 0) o 01 O 0) 0( 031 0 01 03 0) 0( 032563 IYPN SRCERRIM Of 03 2 0) 4 01 03 0 ) .4 6 .3) 03 0) 03 0)

254 HYPNRiO REVOLUTUM 03 03 0 03 0( 0) O 0 O 3 ) ( 0) 0 03 0) 0)
25 HMSP Of ) Of 0U 40 0f 001 o0 03 4( 4 6 3) 03 03 01 03

257 LIE!SIA UOfI-. 03 03 0O3f 1 )0 3 3 .33 .)9 1044.3 a IPIIRYUM PYRIORME 0 3 03 03 03 03 0 0) O0 03 0) 0 3 0 O2560 MILA TI;QUI 0A 03 0 03 O 0) O 0) 03 03 13 3) 03 03 0) 03
43 eAOOI, 3uM Of~e)3 01 of 03 03 0 1) 0 3 0 1 0 03 1 03 0) 0)

262 MYRESLA U LSA 01 1( 01 O 03 0 1 01 3 0) 01 01 03
4.1 MNHIU A ANOIEWS0ANUM 03 01 10 03 0f 0 13 33 03 0 03 0) 01

HN I IUM GLY rl 00:O Oi 0: Of ) O 01 Of O I(1 I) 0I OI I O
S*-43, PtArOMfNIUMI E LIPTICUM 0( O ( O [ O ( 0( 0 1 O) O( ) Of Of Of O0

2 6 2 M Y U R L' & 1UA E 0( O0 0( ( O ! 0 0 1 0) O ( 0 O ( 0) 0 ( 0O )
26,4 ONCOPHORUS WAH! ENOERGII I I(O ) O ) O Of 1 3) 0 0O 01 ( O0

265 ORTHOTHECIU1 CHRYSEUM 03 03 03 0) 5( .2) .1 73 .5)1 51 7,331.01 6.03 23 01 0)
268 PHILONOTIS FONTANA P13IA O 0: 0( O O 0 03 01 03 03 03 0( 0) 03 03 0) 03
410 PtAIOPU. OFOLRIANA 03 03 03 0 03 03 01 O 01 03 0( 0) O 0) 0( 0
272 POGONATUM ALPINUM 0( 03 03 01 03 0 03 0) 03 0 03 03) 0) 01 0 03
446 POLYTRICHACEAF 01 01 01 0) 03 03 01 0) 01 031 03 031 0 ) 0 03

178
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Table B4 (cont'd).

0)0A 010B 020B 0203 030B 0303 040A 0405
2/5 -'OHL [A NUITAN 0( 0) 1 03) 0( 0) 01 0) 0( 0) 0( 0) 0( 0) 0) 0)

404 601)LIA SP O 0) 0) O) 0) O) 0) O) 0) 0) O 0) 0) 0) 0) 0)

27U ))ACM rRIUM )AN)GINOSUM 0) 0 0 0) 0) 0) 0) 0) 0) 0) 0) 0 0 0) ) 0) 0)

2/6 RHYTI IUM RUGOSUM 4 0( 3) 5) 4) 0) 0) 3.5( .5) 0) 0) 0 0) 0) 0) 0 0)
2/) ,A 3l3l)l'I)) I , D (II OIDES 0) 0) 0) 0) 0) 0) 01 0) 0) 0) 0) 0 O( 0 ) 272) .9)
28 ) i)I)))1 1)J3!)[ '.CNS 0) 0) 0) 0) 14 .0) 0) 0) 0) 0) 0) 0) 0 0) 0) 0)
2M,' !2F'I AC10t))Jl VAS;Ij('SUM 0) 0) 0) 0 ) 0) 0) 0( 0) 0( 0) 0) 0) 0) 0) 0 0)
283 STEGONIA LATIFCLIA PILIFERA 0) 0) 0) 0) 0( 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
285 )ETRA,3)L33[lN 11N8)15 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
28 ' 1)HUIDIUM ABl [INLJ 3 .1) .3) .9) 1 ) 0( 0) 0) 0) O 0) 0( 0) 0( 0)
28 :1)1MIA AIiTRICA 0 0) 0) 0) 0) 0) 0) 0) .1 ) I) .1 1 .3) 0( 0) 0( 0)

9 [MA M1(3,11- LITANA BAVARICA 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0 0) 0( 0) 0( 0)
2901 II)1"8 N)CVLCI(A 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0 ) 0
29) IO)lhr;10y3'NuM NII)NS I 3) .5). 2 1 9) 25 5(1 0) 57.0)) 0) 12.2) .9) 11.5(1.0) 1 0) .1) 0 0)
2 1 ,1 L 18 88 I13 A 2 5) 2) 0) 0) I( I) 0 ) 0 .1( .2) 2.0( 3) 0) 0) ( 0)
2 I. I()31)13 RIIIA 5 0( 0) 0) 0) 0) 0) . 1) O 0 0 0) 0) 0) 0( 0)
29). .31)IIA 0II, ) N3 A 0( 0) 0) 0) 0) 0) ) O) .1) .1) 0( 0) 0( 0)

L. i1 ;ll i,, ;, +1 3( 9) 1I 8) I( .I) 3( ,7) 1.8( .6) . ( .8 O( O O( O

tI 12)3k N:))

29!s) AIkCIORIA NIGRI8CANS I) 2) 3: 8) .1( .3) ) O) O 0) O O) O 0) 0) 0)
300 Ait )CT108)A OLt3t I JCA 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 01 0) 0) 0) 0) 0
30/ At OpL0 A AC .P MI 0) 1 0) 0) 0) 0) 0) 0) 0) 0 0) 0) 0) 0( 0)

0 1E[3A9IA CJCUILAIA r2( 9) .8* 0) .8( 9) .5( 6) O 0) 0) 0) 0) 0) 0 ) 0
3 1 3 I[R RI A Us's IAEI ( 0 ) 0( 0) 0( 0) ) 0) 0) 0) 0) 0 ) 0 01 O0 O)
-3)2 31388ARI 15)8DIit 8)) 0) 5)) 0) 2 4( .8) 3i) 0) .1( .1) 1.6) .4) 0) 0) 0 0)
1 34 CEItRA"IA N);A) t IS 1t .4) 441.0) 1.1( 5) 2) 4) 0) 0 ) 0) 0 ) 0 0) 0 O)
* -, C 3)AIA 81C1181)SONII I 5) 1) .1) 1( .I) .1) 3) O 0) 0( 0) 0( 0) 0( 0)

16 LI :A"NIA II E I 0) 0) 0( 0) 0( 0) .it 1) 0) 0) 01 0 0 ) 0 0( O)
J81 I AI)30NIA 8;RAC11 I0 01 0) 0) 0( 0) O 0) 0( 0) 0( 0) 0( 0) 0) 01
.4,' C AI 1)))NIA [) IJ 1T0 0 01 0) 0) 01 0) 0) ) 0) 0( 0) 0) 0) 0( O)

339l CI .3)NIA8) Pu).))J 11 5) 0) 0) 3) .5) I( 1) 0) 0) 0) 0) 0) 0) 0) 0)
2)2)) 3) A 1)8 1 t) 3)181108 0) 0) 0) 0) 0) 0) 0( 0) 0) 0) 0 ) 0 O1 0) ) 0 0)

*32.' 248AD3)0)I O P 0) 0) .1( 3) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
S32/ ).1j3)l)IU)88)A 1lVEN ENS 0) 0) 0) 0 0) O) 0) 0) 0) 0) ) 0) 0) 0) 0) 0)
3 A NA A:!.111118 88 CA 5(1.0) 1)1.0) I) 4) .1) 7) 0) 0) .2) 3) 0) 0) 0) 0)

3 .0 A 1 [11)A81II ISA 0) 0) 03 0) 0) 0) 0) 0) 0( 0) 0) 0) 0( 0) 0( 0)

3W .Ar) FIJtNIA 1 80) 0) 1 0) 0) 0) 0) 0) 0) 0) 01 0) 0) 0) 0) O)
2- I AI4CIA 108)(I A8I5 0) 0) 0) 0) 0) 0) 0( 0) 0( 0) 0( 0) 0( 0) 0) 0)

334 I1E'fl,5N)I 3)9931.192)388 0) 0) 9) .9) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0 O)
33.-) I )8)38 )PIB)310N 7 6)1 0) 9 53 0) 3) 6) 2) 3) 0) 0) 0) 0) 0) 0) 0) 0)
,21 )1 ' IIC[A RAMi 0) A 0) 0) 0( 0) 0( 0) 0) 0) 0 0) 01 0) 0) 0) 10 0)

'3 s 0 V N I A 1 IR A I I 0) 0) 0) 0) 0) 0( 0) 0) 0)1 0) ) 1 0 0) 0) O)
3 333), A ,l) 1I) A)4RA3)AM 0) 0) 0( 0) 1) 0 ) 0) 0) 0) 0) 0) 0) 0) 0) 0 0)
3"2 LOPADIUM 1U0UN 3 6) 9) 2 2(1 0) 3) 2) 0) 0) 0) 0) 01 0) 0) 0) 0 O)

3 343 S) CORA3 0I)) [81310 0) 0) 0)t9 0) 0) 0) 0)1 0)1 0)1 0)1 0)1 0)1 0)1 0)1 0)

-~~~ p53 I') 33)9.1) IP)))5 I) I 03 ) 0) ) 4)4 0)0 I 1) 0) 0) 0)0
336 1 i 0!88 E1)A ANI 2 II 09) 03 0) )( 0 ) ( ) ) 0( 0) 0( 0) 0( 0) 0( O)

. 1)8 P 5)lIIJA A1IIIIIIA 0) 0) 03 0) 0( 0) 0) 0) 0 0) 0) 0 ( 0) 0( 0)
319 'E 81i)A A 080)) NA ( 0) 03 0) 03 0) 0) 0) 0( 0) 01( 0) 0( 0) 0( 0)
239 I'EIl A SPU I 0)A 19 0) 0) 00 0) 0) 03 0) 0) 0) 0) 0) 0) 0 0)
3iu I PC3)A39IA L3L)ENA 0( 0) O(1 43 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0 0)
432 .s ) ....... PNiI...8A)3 D 0, 0) 0) O) 0( 0) 0) 0) 0) 0) 0 0)) ( O 0) 0)

i t fNTU AI A I ( O P 0) 0) 0( 0) 13 0 2 O0 01 0) 0) 0 (. ) 0) 0) 0( O)
,, 369 I I)P3NIA )MRSC08NA 0) 0) 03 0O)0) 0) 3 ) 0 ) 0) 0 0 )

"/.:1 1 36RO 33 ON) 03 2) 1) 1) 0) 0) O( .) 0) 0) 0) 0) 0( 0) 0) 0)
, J3 iR33 SIN3 :A [0RP.O3 0) 29 )1 .0) 6 ( 0 6 0 ) 0( O) 1 0( 0 ) 0( 0) 0( 0)

*4)31,8)8)8 3r)3P.33U AlA )OSSO 0) 0) 03 0) 03 0) 0) 0) 0) 0) 0) 03 0) 00 0)

3/S aNE)R1RIA ELEYAN 0) 0) 0) 0) 0( 0) 0( 0) 0) 0) 0) O) 0) 0) 0) 0
* .303 I'I NNWN CRJSTOSE LICHEN 8.23 .9) .8) .8) 0) 0) 0) 0) 0) 0) 5( .a) 03 0) 0) 0)3/3 UNP. 0)',3N FRUIlCOSE LICHEN 0) 0) I .3 0) 0) 0) 0) 0 0 0) 0) 0) 03 0) 0) 013/9 %W3(33'3I C011p 0NE 0 0)1 0 ) 0( 0) 03 0) 03 0) .3( .1) 2( .70 .1) 1 .

390 NOOIOC AP 03 03 0) 0) I) .4) .1 13) . ( 9) 0( 0) 0) 0) 0( 0)

.05 0508 0606 090) 0902 3001 3 )0) 1)02

VASC)l)AR PLA815
2 ALOPC)RUS 8LP)9U9 ALPINUS 0( 0) 03 0) 0( 0) 01 0) .11 .2) 0( 0) 03 0) 0( 0)"* 3 AND)308E CAAEJASME LEHMANN0ANA 0) 0) O 0) 0) 0) 0) 0) 03 0) 0) 03 01 0) 03 0)

3/5 880N)R38A1 SEPCE8IR)ONALIS 0) 0) 0) 0) 03 0) 03 0) 03( ) 0( 0) 0) 0) 0( 0)-j S AN)SINE 38A8VIF 088 0) 0) 0) 0) 03 0) 0) 0) 03 0) 0) 0) 0) 03 0) 0)
3/0 U R 8k1 I 8FIUIAoI) 1ON I 0( 0) 03 0) 0 0) ( 0) 0 0 0) 0( 0) 0) 0) 0( 0)9 A));I, IIA51 IATICOLIA S 0 0( 0) 0) 0) 0) 0) 3 0) 14) 9) 0) 0) 0) 0) 0) 0)

30 AF)6101)34HI)) FUVA 0) 0) 0) 03 24.5)3,0) 03 0) 0) 0) 0) 0) 0) 0) 0) 0)
32 A811h.L)8 1188 1)'18 ARCTICA 0( 0) 0) 0) 0( 0) 0( 0) 03 0) 0) 0) 0) 0) 0) 0)
33I 9811I5IA 84C1)CA ARCTICA 03 0) 0) 0) 0 ) 3 0) 0) 0) 01 0) 0) 03 0) 0) 0)

04 ARTEMISIA BOREALIS 03 03 03 0) 0) 0) 01 0) 03 03 0) 0 0) 0* 35 AR3EM)SIA 03 RT.3O8NUS( 0 0 0 0 0) 0( 0) 0 0) 03 0) 03 0)
38 ASIRAOnALUS ALPINUS 03 0) 0) 0) 0) 0) 0) 0 0 0) 0) 0) 0) 0) 0) 0)

9 ASIRAUI)S UMBELLATUS 01 0) 0 0) 0 .23 .4) 0) 0) 6) 7) 03 0) .8) .9)
2 2 3A8J8 PURPRASCENS ) 0) 0) 0) 0) 0) 03 03 0) 0) 0) 0) 0) 0) 0) 0)
23 4 S8808 5P 0) 0) 0 ) ) )) 0) 03 ) 03) 0( 0)

* 24 43)M3)3 P3JMPE)LIANUS ARCIICUS 0) 0 0 0) 0( 03 0( 0) 0) 0) 0) 03 0( 0) 0( 0)

25 ., 13)8 PA)AN STONE ARCICA 0( 0) O 0 ) 0 0 ) 0 ( 0) 0( 0) 0) 03 0( 0) 0( 0)
* 2/ [83,.III II) 11103TA 0) 0) 0) 03 03 03 .3) 3 . 4) 0) 0) 03 0) ,|( .I)

28 AR3)INE 0A3F AN.8,IS aN ISIIFOLIA 03 03 0 0) 0) 0) 0( 0) 0( 0) 0( 0) O 0) 0( 0:
)33 80|, 11AII SL 43 7)1.03 386)3.03 3 01 23 0) 0) 7 7) 9) 0) 0) 705) 0) 01 01."13 I 93t3 A III,3IISCA 0) 0) 0) 0) 0) 03 0 03 03 0) 0 0 0) 03 0) 0) 0)

4 33 CAR38)1). MARIA 0)1 03 03 0) 0( 0) O O O 0) 03 0) 0) 0) 0( 0)

5 3 ( I0E) SAR I O11 RUT 03 0) 03 O)03 0) 03 0) 0( 0) 0( 0) 0( 0) 0( 0)
,-l 3 CAR13 11RO6 NAICA 03 0) 0) 0) 03 0) 0) 0) ) 0 ) 0 03 4 6)

*~~~ aC 2 8 ) ) A I R 1 5 ) 0 3 0 3 0 0 01 0) 0 ) 0 ) 0 1 0 1 03 0
3/ 18)A 88A8)jI SUCL AM 0)1 0) 0)1 0) 03 0 ) 03 0)4 0)1 03 0) 0)7 01 031 .0) 0)

39 CARA) IA R.J9S)IS 03 0) 0( 0) 0) 0) 3 3) 0( 0) 6 5)) 0) 01 0) .1 .5)
. i0 ARE)) S8831119 1848 3 II 5) 03 0) 03 0) 0) 0) 0 3 01 0) ) 01 0) 3 0 0)

,%" ,-I C |X ;( RP If O(OII O) O O) 4 ( I I ) I( I) I( O (

t 4 I A I PAI IAR;E A [a O1 ) 0 O10) 0 0 0) 4 ( ) 0 0) 01 0) 0( 03 061( .)
• 42 t3.93 ) V A TI);A 03 03 0 ) 03 0) 0) 0( 0) 0( 0) 0( 0) 0( 0) 1( 0)

2 81) 324)) li8E83 ANSI) Ark918I 0) 03 031 03 0)1 0) 01 03 03 0) 0) 0) 03 0)1 0) 0)

17 079

..,,........:..~......... . ,........,...-.,. .... ,.,...,:-,.. ........

3 I4. . . -*.- .'.*. 1.*.0**.1S1.%$1 1i; 0 1 0§ 0(~~a- s 0) 0 .( 0) -( 0) -0 .0 * 1 0 .. .. 0) at01



Table B4 (cont'd). Raw species data for I- x 10-rn plots.
The units are percentage or cover, with frequency in parentheses.

050A 050a 0608 0901 0902 1001 1101 1102
45 CA)EX S)' 01' 0) 0( 0) 0( 0) ( 0) 0) 0) 01 0) IT 1) 01 0)
46 CADS)0'Ff. TFTFIAI3NA TEIRAUONA 0( 01 01 01 0( 0) 20.8(1 0) 0( 0) 1 7) 5) 0) 0) .1( I)
47 ClF A t ILM FIT H I)IGUIAN)M 8ELR ING)IAN)M 0 0) 0 0) 0 0) 0 0) 0 0) 0 0) 0 01 0 0) 0
49 CGl)IYSANI Til MUM INIEGRIFOL)UM 0) 0) 0) 0) 0) 0) .4( 9) 0) 0) 0) 0) 0) 0) 1( .9)
51 )2OCH).EAR)A 0)))12)NALIS ARCTICA 01 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
52 (1(SC)IAMl' ,IA CAESPIOSA ORIENTALIS 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
t)3 DRABA ALPINA 0) 0) 0) 0) 01 0) .11 2) 01 0)1 .1, -) 01 01 I) .41
66 ORA8N, )ACTEA 01 ) 0 001 0) 0) 0) 0 ) 0) 0) 0) 0 0 0 0 0)
57ORABA SP. 0) 01 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
58 ORYAS INT)TGRIFO).)A INTEGRIFOLIA 0) 0) 0) 0) 0) 0) 24 611 0) 8) .6) 33 9)) 0) 0) 0) 44 2)1.0)
59 OU)'ONTIA F)S))(H) SL. 0) 0) 0) 0) 0) 0) 0) 01 0) 0) 0) 0) 0) 0) 0) 0)
6) ELYMUS ARENAR)JS MOLL)S VILLOSISS)M)S 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
62 FPILUB)UII LAT)FOI)U1 0) 0) 0) 0) 01 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)

S 6 E2USE UMI ARVSENSF 0) 0) 0) 0) 0) 0) .1( I1 26 7)) 0) 0) 0) 0) 0) 0) 0)
b-.17 (U)SE11M SCIRPOIDES 0) 0) 0) 0) 01 0) 0) 0) 38))l 0) 0) 0) 0) 0) 0) 0)
66 EQIUSFI))M VARIFCATI 0) 0) 0) 0) 0) 0) .6)) 0) 0) 0) 0) 0) 1 2)) 0) IT .2)
G. FRI ;FR,)N F 1110: 1 (IIALUS 0) 0 0) 0 0) 0) 0) 01 0) 0) O 0) 0) 0) 0) 0) 0)

39') )i1)1)I)))1l)))I ANGUb.T)FOL)UII S.L. G I)) 0) 4)1.0) 0) 0) 0) 0) 4 6)1.0) 0) 0) 6 9)1.0) 0) 0)
69 ER OPIIORUM RUSSEOIIJM 0) 0) 6)1 0) 0) 0) 0) 0) 0) 0) 0) 0) 1 .2) 6) 0) 0)

.570 ERIOPIRIRUM SC))L)CHYER) SCHEUCtIZER) 1(1,0) 0) 0) 01 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
72 CH 01IIOPIUM VAG)NATUI 0) 0) 0) 0) 0( 01 0, 0) 0) 0) 0) 0) 0) 0) 0) 0)
73 EIITRCMA EDWARlOS)) 0) 0) 0) 0) 01 0) 0) 0) 1: .2: 0) 0) 0) 0) .1) .1)74 FESTUCA BAFFIIIENSIS 0) 0) 0) 0) 0 0 0 0 0) 0 0) 0) 0) 0) 0) 0) 0)76 FkSlIICA RUBRA 0) 0)a 0), 0) 0), 0) 0) 0) 0) 0) 0) 0) 0)1 0) 0) 0)
78 GENT IANE LLA PROPINOUA PROP)NOUA 0) 0) 0) 0) 0) 01 0) 0) 0) 0) 0) 0) 0( 0) 0) 0)

-,79 III[ROC)lOkCE PAUCI FLORA 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
83 )Ul)CUS B)GLUMIS CSAE 0) 0) 0) 0) 01 0) 0) 0) 0) 0) 0) 0) 1 1 IT 1:84 JI)NC))S CATN) ASTANEU S 0) 0) 0) 0) 01 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
II),o P1618 MY1H)E ) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) ) 0) ) 0) )

'; 9(1 ) )ylA. SI IIII ,TIES 0) ) 0 ) 0 0 1 ) 0 0) 0) 0) 0) 0) .1) .)
9) lZ9 E U CA 0) 0) 0) 0) 01 0) 01) 1) 0) 0) 0) 0) 0) 0) 01 0)

92 1.0/SIL CIIA 0) 0)0C) 0) 0 )0 0) 0 0 0 0 0) 0) 0) 0):

.9INIAI A ARI IIUCA 01 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)

00I.U1') C01L)S 01 0 1 01 0)1 0 0) 01 0) 0) 0) 0) 0) 0) 0) 0) 0)945 PAPART LAPONICAI C L 0) 0) 0) 0) 0) 0) 0) 0): 0) 0) 0) 0)1 0) 0) 0) 0)106 MPAART IACDN))LL 0) 0)1 0) 0) 0)T 0) :3 0 0) 0) . 03 0) 0) a, .8)
(08O oxARYAS N))0)AIIS NU)CUS0 0) 0)( 0) 0)( 0) .) .4) 01 0) 0) 0) O 0)) 0)).)
1 09 OXY)L))F.ARS NGCAPITATA HL 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0 0 0) 0

6.12PECIRS S))'OICIIM C )NTIO 01 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 01 0) 0) 0) 018) ))))))AVR) SIIIFTCA II 1) 0) 0 0 0 0 0 0 01 .1 0 1 0) 0) . .1 0) 0 ) 0)
Il- IARlA)(E FNIJ IU 0) C~~so 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 01 0) 0 )0

tA l)7'I)A)PGE A ND 0) 0) 0) 0) 0) 0) 0) 0) 01 0) 0) 0 0) 0) 0)0
1) IDA ARCA 0) 0) 0) 0) 0) 0) 0.)0)0 ) 0) 0) 0) 0) 0)0"9 PA 0:'ARLCA 0) 0) 0) 0) 0) 01 0) 01 0) 0) 0) 0 10 ) 01;02) CL I IA S iFI NTRO 0) 0) 0) 0) 0) 01 0) 0) 0) 0) 0) 0 0) 0) I0 0)12? PF:[ N~ NORAL 0) 0)I 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 10)1 0) 0) 0)
1241- PIYGANS)I IIJ)A)~ 0)I 0) 0) 0) 0) 0) 0) 9) .6) 9) 0) 0) .1)0)1 01 0)

127 [:(AO INT)LL A (( I ) 0 80) 1 0 1 001 0 ) 0 0 001 0) 0 ) 0 ) 0) 0)
)2 P CFLAAN)RO 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)13 PICNFA.ICA PIYAO )0 10 )0 0) 0) )0 0 0 0) 0 0) )013)9 IOA GANDIOA 01 0) 0) ) 0 0) 0) 01 0 0) ) 0 0 0) 0) 0)13 A)N)))PL A S) 0) 0) 0) 0) 0) 0) 0) 0) 0)( 0)) 0( 0) 0)0 0) 0)

il ;3 IAN))SNIU 1.1)P AIIOU AF))S0 0) 0) 0) 0)( 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
'T.L GADN M NIIILL) 0) 0) 0 0 0 0 0 0 0 0) 01 0) 0) 0) 0) 0) 0)01 PSA)) NI)C WI~A 0) 0) 0) 0) 0) 0) 01 0) 0) 0) 0) 0 ) ( 4 0) 1.0 .3

*120 PA))X LAI:AA RPIIRSON)o 0) 0 0) 0 0) 0( 0)0) 0 0) 0 0) 0 017 0) 0)
.. .41 08) F LA) )IL)AOA)FL 0) 0) 0) 0) 0) 0) 0) 0) 0)0 ) ) 0 0 ) 0

* 142 A INF)APL)R UC ) 0 ) 0 ) 0 ) 0 01 0) 0)1 0) 0) 0) 0) 0)6.13 SAYR)) E))) RET)CULO A ); 0) 0 0) 0) 0) .71 .8 10 0) 0) 0) 1) .2 1 0)9133 SANG IC IT P NO)FIYA RTU F 0) 01 0) 0) 01 0) 6.)10) 6) 61 0) 0) 2) .1) 5 .0)
N4 l AAI E AN )FOA 0) 0) 01 0) 0 0) .) 0) 0) 0) 0) 0) ) 0) )134 SA "CIRAG CEPTO:DS A F 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 01 0)1 0) 0)147 SAGIFA I ;(IlNU I 0) 0) 0) 0) 0) 0) 0)a 0) 0) 01 0) 0) 0) 0) 0) 0)

148 SATXIFx RD A IO OS 0 0) 0) 0) 01 0)1 0) 0)1 0) 0) 0) 0) 0)i 01 0) 0)
149 SAXFR9OA )1)ERA FNOI 0) 0) 0) 0) 0) 0) 01 0) 0) 0) 0) 0) 10) 07) 0) 0)

;4IS SAT))l AUAN'. A)C)U OL O 0) ) 0 0) 0) 0) 01 0) 011 1) 0) 0) 8) 9) 0) 0)
*(4 A. 0(1 1,A ', AER)PUI)) RA FRIOOUS 0) 0) 0) 1 )01 0( 0) 0)0 0) 0) 01 0) .01)0

15IT .)) AT)S0 ) )0 )0 0) 0) 01 0) 0)0 )0 )045 SA)ENR TA) ITE~i A RYICAA 0) 0) 0) 0) 0) 0) 0) 08) 0)a 0) 0) 0) 0) 0)1 0)010 1). SAL ) I ))lU)IFM A TNIF OL A 0) 0)1 0) 0) 0) 0) 0) 0) 0) 0) 01 0) )0 ) I,0)
1 I(I) I) E A 01 0) 0) 0) 0) 0) 0) 01 0) 0 0) 0) .1 .1) 0)0
146 SA'AXAS IIG l P MAN OCARP) M 01 0 : 0) 0) 0) 0 ) 0) 0) 0) 0) 1 ) 0) 0) 0) 0)

168 SA)561A A AP)C I I OSPA T 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
164) SAXFR)AA CE )GR) MAORIIA 0)( 0) 0) 0) 0 3) 0) 01 0) 0) 0) 0) 0) 0) 0) 0)
17 SALIF RA.S'A lIIOSA 0)4 0 1 0) 0) 0) ) 0) ) 0) ) 0) ) 0) ) 01 )

RIV C ) ( I ,S
1; 349 51)11)8 INOH I 1S 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
50) SAN SI.)I 11 A MR)NS) MPQU 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)

450 l)INI)0 A lP) SV 0)'LAOPOIIOI 0 0 0 0 0 0 0 0 1 0) 0) 01 0) 10) 0) 0) 010
4 4 ) ) ) R A T I 1 ) P ) 1 I U 0 ) 0 )1 0 ) 0 ) 0 (1 0 1 ) 0 ) ) 0 )01 0) 0 ) 1 0 )40 -1P1 ZA P)SEA) 0) 0) 0) ) 0 0 0 00 0) 0 00 0 00 0) 0) 0)

433 )OIiOI)tA IIIELOPA 0) 0) 0) 0) 01 0) 0) 0) 0 0)1 0) 0) 01 0) 0) 0)
1 4 (OIIOZIA OIII A)ILAARA 0) 0) 0)1 0) 0) 0) 0) 0) 0) 0)1 0) 0) 0) 0) 0) 0)
460 STOPHOIA IlSE S 0) 0) 0) 0) 0)1 01 0) 0) 2) 6) 0( 0)1 0) 0 1 II 0
1 PtLAIIA LARCOA 0) 0) 0) 0) 0) 0) 0( 2) 80) 8 0) 0) 0) 0) 1 2

181PT))))IIII.AR 0 0 0 0) 0)0) 0) 0) 0)0 0) 0) 0 ) 0) 01 0)

HA 18 8)111 ROI Al)fFRA 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)1 0) 0) 0) 0) 0) 0)
40)8 t SP TIIAR- IC SI MMO S) AT r 0) 0) 0)1 01 0) 0) 0) 0) 0) 0 ) 0) 0) 0) 0) 0) 0)
169 )ITICUW (AX[A VII GAR MORTS Z 0) 0 0) 01 0) 0 01 0) 0.5 0) 0) 0) 0 3) 0) 0)
1872 II-WN IA IIYOIE 0)~RII) 0) 0) 0) 0)1 0) 0) 0) 01 0) 0 ) 0) 0)1 0) 0) 0) 0)

K N O W N H n~~ n C O T 0 0 1 0 1 0 0 ( 0 0 1 0 0 0 1 0 a 0 1 )



Table B4 (cont'd).

050A 050B 0608 0901 0902 1001 I01 1102
''t Mu"E5

192 AUIACOMNIUM ACUMINATUr 0( 04 0( 0) 0( 0) 0 0) 0( 0) 0( 0) 0( 0) 04 0)
* 193 AllACOIIN IM PAIUSTRE 04 0 O 04 O 0: O 04 0: O O 04 04 04 01 0:

194 AUJLAC1MNIUM IUR4U1OUM 04 04 04 04 04 04 04 04 .20 .30 0 O 0 0 0 0 0 04
418 44ACIYTHECIACAE 04 04 0( 04 0 04 0( 0) 4( .6: 0( 0) O 0 0 ( 0)
4J, BRACHY THEC4tlM U4OENLANDICUM 0( 04 04 04 01 04 0( O 01 0) 0( 01 O 04 04 01
196 BRACHYTHECIUJ TUROIDUM 04 04 0( 0) u( 0) 04 04 04 04 04 04 01 01 04 0)
440 ,RYLJM ALGOVICUM 041 04 0( 0) 0( 0) 04 01 04 0) 04 04 04 04 0( 0
29.4 kNYUM ARCTICUM 04 04 04 04 O 01 04 04 04 04 04 0) 04 0) 0( 04
205 B41Y444 STENOrTRtCHUM 04 04 0 ) 0 0) 0( 04 04 04 04 04) 0( 0) 0( 0
439 44YUM rORIIFOLIUM 0( 04 04 04 0 04 ( 0 0( 0) 0( 04 04 0) 0( 04

". 20f6 4Y14(UM WRIG4HT1 04 0 0( 0) 0( 04 0 04 0 0 04 04 04 04 04

68 4 44 P. 04 04 04 04 04, 04, . 1 0 . 014 .24 .14, 1 .14 . 1.4 1(4 1:
209 CAI IIERGON RICHAROSONII R14)4USTUf1 04 04 04 0 04 04 04 04 0( 04 04 04 .64 .84 04 04
242 { At _.E,.I HP 01 04 0 04 04 04 04 04 04 04 04 04 04 04 0 04
243 CASf' LIUM .TEILLATWM 04 04 01 01 04 04 .1 .01 1.54 .5) O 04 1.9, 04 .1( .31)

214 CAIOSCOPIUM N I URIUM 04 04 01 04 04 01 0( 0) .it .14 041 0 0( 04 04 0)
215 CEI:ATO[.4N 4'JRJ.h' ILUS 04 041 0 04 01 04 04 04 0( 04 04 04 0 04( 04 04
216 CINCLIDIUM ARCTICUM O 04 04 0) 04 04 0( 0) .4 .4) 04 04 0 04 0( 04
217 CINCLIDIUM LAlIFOLIUM 04 04 04 04 04 04 04 04 o 04 04 04 2 84. 0) 0( 04

. 411 CIICLIDIUM STYIUM ( O ( 0) O 0) ( 0) 04 04 01 04 0( 0) 0( 0)
449 C2INCLIDIUM SP. 04 04 0 04 04 04 04 04 0( ) 0 04 04 04 0( O
218 CIR4RIP HIYLI 14 CIRROSU M 04 0 1 04 04 04 0 1 04 0 1 0( 0) 04 04 04 0 1 0( 0)
219 '1 ATONF44. I ARCTICUM 04 04 04 04 01 01 04 04 04 04 04 04 04 04 04 04
221 CIENIDIUM h .SCUM 04 041 04 04 04 04 04 04 O( 0 04 04 04 04 0( 04
223 CYRTO NIUM ,.F-NOPHYLLUM 0( 04 O 0) 0( O 0( 04 01 04 04 04 04 0) 04 04
22/ DICRANUM ANGUSTUM 04 0 04 04 04 04 04 04 0( 04 94 04 04 04 0( 0)
220 DIGRAN4M ILONGATUM 04 04 04 04 04 04 0 04 0( 041 04 O 04 041 04 0
390 DICRANM SP, 04 04 0 0 , 04 04 01 0( 04 0 01 04 0 04( 0)
229 DI DYI IODO ASPE4IFOL.IUS 01 04 04 04 0( 0' 04 04 0( 04 04 04 04 04 13.51.0)
230 DISTICHIUM CAPILLACEUMO( 0 0( 04 04 0) 2.2( .5) 15 54 94 .1( .3) 2.8 9) 9 5(4 04
232 UISIICIU4M INCLINAUM 04 04 0 0) 04 04 0( 04 04 04 04( 0 4 04 4( 0)
233 U1lRICHUM FtEXICAULE 04 04 04 04 04 04 21.6(.0) 16.0( 74 1.3(1 04 .24 14 34.5( 04
236 DREPANOCLADUS BVIFOtIUS 04 04 04 04 04 04 04 04 0( 01 0( 04 4.1 I 0 0( 04
237 DREPA4OCLADUS RFVOLVENS 04 04 04 01 04 01 04 01 0( 0) 0( 04 04 01 0( 04
23 OREPAN)CLADO4S UNCINATUS 0 04 04 04 04 01 04 4.74 8) .91 9) 04 01 6.O 9)
239 RF.PAN42CLADUS SP 04 04 04 01 0( 04 26( 8) 0( 0 4 ( 0 01 04 J 4 0)
240 ENCA1YPTA ALP INA 04 04 0 ) 0 041 .14 .71 1.4( 8) 04 04 34 6) .14 .6)
241 ENCALYVTA P<OlERA 04 041 041 01 04 0 J( .24 .1( .24 0( 04 04 04 04 04
2.44 EICAIYPTA SP. 04 04 04 01 04 04 0( 04 0( 04 .1( .3) 04 04 0( 0)
24b I-l9414ENS O9M1JNDOIDOS 04 0) 04 0) 04 0) 0( 04 o 04 0( 04 Q( 0) 04 04
450 V SS OU4 b5t' 04 04 04 0 04 0 ( Of 0 04 04 0 04 0)
2.4/ 41UNA(IIA O(401448 0 0 04 04 0( 0) 0( 04 0( 04 04 01 0( 0) 0( 04
20 Y 44Y4OCOM UM ENDENS 06TUSIFOI-IUM 04 04 04 04 04 04 04 04 0( 0 0( 0 4 0 04 04 04, 294 44YFNUM [A4II RC;L'4I 04 04 04 04 04 01 0( 04 04 04 0( 01 Q( 0) 01 04
2?1 44YPNUMI4 CHIS4FRE040 4 4 0 0 00 0 00 0 00 04 04 04 04 04' "2 2 H Y F N U M U F I R S ,I F O R M E 0 ( 0 1 10 1 0 | O O ) ( O ) 1 O ( O 1 0 ( 0 ) 0 ( 0 1 O ( O )

253 HYPN44M 'RO(4(44RIMUM 04 01 0( 04 04 0 2.8( 7) 0( 04 4.14 .64( 04 0 .2 .27
" 254 1 MPUI ! EVOL.UTUIM 04 04 041 041 04 0 1 04 04 04 01 04 04 5.0 4.0)

256 42YPN4UM SP 04 04 04 04 04 0 0 04 1 ( .3) 0( 04 04 04 04 04
257 LEPTOIBRYtM PYRIFORME 04 04 04 041 0 0 04( 04 0( 04 0( 0) 04 01 04 04
258 IELSIA IRIQUE1RA 0( 0) 0( 04 0( 0) 04 04 0( 04 04( 0 5,0( .9) 0( 04

:259 EESIA ULIGINOSA 0 0 04 0 04 04 04 04 041 04 04 0 04 04
144 MNOUMA WF4W3IAIUM 04 04 0 04 0( 04 0( 04 0( 0 O( 0 04 01 04 04
260 HN I UM 4 !, I r 1 04 04 04 0 04 0 04 0 04 01 04 01 04 01 04 04
431 I)1AItU4 El LIPTICUMt 04 01 041 01 0 01 0( 04 0( 0 4 ( 10 04 04 04 04
2!t, M'U 1 1 ( I.4A J44ACEA 4( 04 0( 04 0 , 04 0( 04 0( 04 0( 04 04 0) 0( 04
264 )N44' l)f4[4l4'; 4 444l4 FNBERG It 04 0, 04 01 04 04 04 0 04 04 a 1 3) 04 0
PG.',04 04W4 04 04 04 .( 04 0 14 .6 0( O)
2(,44 4l0HLll44 4f 404184l PUI IILU 04 0 04 04 04 04 04 04 01 0 04( 01 04( 04 04 04

"' ( IIIO I ~ 'lfl UMILA O( O ( O ( O) O ) O :O( O ( O ( O

440I0(41 0 445 4)14144IANA 04 O ( 0 0 04 04 0 0 04 04 04 0( 01 0( 04 0( 04
272 POGONATUM ALPINUM 04 01 04 04 ( 0 0 01 01 04 04 a 04( 04 04 0)
446 POLYTRICHACEAE 04 04 04 1 0 04 04 0 04 04 01 04( 04 ( 04 04 04
270 POIILIA N04.A844 04 04 04 04 04 04 0( 0) 04 04 0( 0) 0( 04 0( 04
404 I-OHLIA SP. 0( 04 04 04 04 01 0( 04 04 04 0O 01 0( 04 0(
270 f(IIAC(,M ITRIOM4 LANUGINOSUM 041 01 0 04 041 0 04 04 04 04 0( O 0( 04 0( O
27 "Y 04 4 a 04 04 04 01 .1( 5) 04 04 1( .1) 0( 041 0( 0
279 S I( F M44 ilE 4 ";C4)fF', o' -S 19 5( 0) 32 541,0) 1 5( .3) 0 0) 04 0) 0( 04 0t 04 0( 04
244 :M I144'CILS('LNS 04 04 04 01 04 04 0( 04 04 01 04 4 0( 0) O0 01
28? 944 ArIIN444 Vf,3C4t44t5M 04 04 01 04 01 04 0( 04 04 0) 04 04 0( 04 0( 0)
83 263 STEGONIA LATIFOt IA PILIFERA 04 01 0( 01 04 01 0( 04 0( 04 04 04 04 04 04 04

28 TEINAPLODON MIIIOIUES ( 04 04 04 04 04 04 01 04 04 04 04 04 04 04 04
287 IHIJID)U ABIETINU 0( 0 0 0 04 04 04 2.0( .8) 01 01 14 .31 0( 0) 04 0)
289 144M11IA A4SIRIACA 04 0) 04 04) 0( O .1( .64 0( 0) 04 0) 0( 04 0( 04
299 T MlIIA MEOAPOLI ANA BAVARICA O 04 0( 0) 0( 04 0 ) 0 0) 0( 04 0( 04 0( 04
290 TIMIA NORVFGICA 04 04 04 04 0 01 04 04 ,0(.5) 0( 04 0( 04 04 04
291 TOMENTHYPNU1 NITENS 04 04 04 04 04 0) 5.14 .9 22.04 9) 3.2(1O 0( 01 19.84104
292 TOR1LLLA AHCTICA 04 04 O 0) 0( 01 04 04 1.5 4) 0( 0) 04 04 .54( .21
296 IORTULA 444RAL45 04 04 04 04 0 04 3( .51 04 0) 0( 04 0( 01 3.9(1 0)
290 VOITIA HYPERBOREA 0( 01 0( 04 0 01 0( 04 04 04 0( 04 0( 04 04( 0
903 UNt.NOWN MOSS 04 01 04 01 04 0 .1( .8) 1 0( 5) 1( 54 4 .1 .1 ( 2)

L I CHENS
299 AIECTORIA NIGRICANS 04 04 O 04 O 04 O 04 04 04 1( 94 04 (4 04 04
30 A[ F:r04RIA 04.44O0 [4468 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04
30/ GALOPI ACA SP. 04 04 04 01 04 04 04 04 04 04 44 .91 04 04 04 04

31 IA I U;ULLATA OI I O, OI I 0I O( I) 1( O) a( O 0, I 11340 CEIRARIA CIA( 0 04 04 04 0) 04( 0) O( 0 61 04 0( 04 04( 0:
31; CF:RAR4A LANI( 04 04 O 04 O 0) 04( 54 44 0 0( 0 4( 00 14

32CEI4RAN A 45(844046 04 04 04 04 04 04 4.34 5 04 04 44 .84004)403 14 CEIRARIA NIVALIS 04 04 04 04 04 04 1 44 04 04 2 .I I04 04 04 O 04
345 CErRARIA RICIHI4OSONI4 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04316 CETRARIA T4L15l 04 04 04 04 04 04 04 4 04 04 0( 0 0( 04 04 04
385 CLAO NIA GRACI IS 04 0 04 04 04 04 04 0 04 04 0) 0( O O O 04 0)
348 CLIAONIA LEPIOOIA 04 01 04 01 04 04 ( 0) 04 041 0 ( 0 4 04 04 032 LaDOI IHLOHR O OI I{ I) O, I) O(O (Oa0 (O (O

312 CLADONIA GRC.OI4L R 0( 0 04 04 0( 04 04 04 0( 04 04 0) 0( O O 049CLADONIA 044 A 04 04 04 04 04a 01 0 4 0 04 40 74 04 04 04 04

320 6(LA40ON4A SO44AMOSA 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04
322 CiACIONI1IA 041 04 04 04 04 04 04 1 4 4 ( 0 O 0 041 04 04 04 04
31/ COI'NICJ LARIA DIVEROENS 0 0 04 04 0 04 04 04 04 04 04 04 04 01 04 01
328 44A(424 4448 AICIICA 04 04 04 04 04 04 U( 64 O 04 .24 84 04 04 04 04
329 4DA444IN A 44A41444S8 04 04 0 0 04 04 04 04 04 04 04 04 0 04 04 04

L.330 LV) 444448 PER444,(44 1 49 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04334 FC1L|L( N; IA 4A481A8A 04 01 04 04 04 04( 0 04 04 04 04 041 04 0 ( 0
332 (4AL1CTA FOVE4IARIS 04 04 04 04 04 04 04 04 O 04 0( 04 04 04 04 01330 LYPIUYNIA PC I 'S4R 0( O) 04 O1 0( 0) 0( 04 1 O0 O 0: O| O, 0) 0( 0)
331 442P4J104NA 44441.45C4A 04 04 04 04 04 04 04 041 04 04 04 04 04 04 04 04

330 LECANORA -PIBRYON 04 01 04 01 04 04 0( 0) 04 0 1.6 04 01 04 04( 04
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* Table B4 (cont'd). Raw species data for I- x 10-rn plots.
The units are percentage of cover, with frequency in parentheses.

050A 0501B 0608 0901 0902 1001 1101 1102

428 LECIDEA RAMULOSA 0f 0) 04 0) 01 0) 01 0) 0f 0) 0f 0) 01 0) 01 0)

339 LE I OEA VERNALIS 01 01 01 o: 0: 0: 01( 0 01 01 it TI 01 0 01 01

393 LECT OGI UM SI NN U AUM 01 0 01 0 01 01 01 0 04 0) 01 01 01 01 01 01

342 LOPADIUM FECUN4DLIK 0 1 0: 0f 01 01 O1 .21 5: 01 01 41 7:94 01 04 01 01
-. 343 0C::IIIECIIIA FIIDA 01 01 f0 0) 01 0 01 U)1 01 01 0f 0) 01 0 01 01

413 OCI4IU'EEC4IA FRIISIDA THELEP4IOROIOES 01 04 0 01 0f 01 01 0 0 01 0 01 01 01 01 01

"C348 PFITIGFRA APIIIIICI
1
A 0f 01 0( 0) 01 01 01 01 01 0) 0f 01 0f 0) 04 0)

.8.3.9 KIIGERA CANINA S 1. Of 0) 04 0) 01 0) 1( 4) .1( .1 01 01 0f 0) 01 0)

3!.3 :E ,l TIIIEA SI'UR:A SOFIEDIAIA 01 01 01 01 0f 0) 01 01 01 0) 01 01 0: 0) 01( 01

418 L IIUSARIA COR IA EA 01 0) 0f 0) 0f 0) 01 0) 01 0) 0f 0) 01 0 0 01

3',8 PEISRT( IA (1917INA 01 0) 0( 0) 01 0 0) 04 0)1O 0) 01 0) 01 01 01 0

384 PE4415AR1 AR 01 O 01 01 0) 01 01 01 0) 01 0) .31 .5) 01 0) 01 01

*-360 PI4YSCONIA MUSCILI4NA 0f 0) 01 01 0f 0) 01 01 0( 0) 01 0) 0, 01 01 01

412 PSORUMA IllPNOIIUM 01 0) 0f 0) 04 0) 01 0) 0f 01 01 04 0f 01 01 0)

4 00 SOLONINA SP. 01 0 1 0 1 0 1 I 1 0 1.1 0 4 0 01

369 HP4ALRIPIOIRIIS GIOB0US 0 0 01 0) 01 01 1 0 0 0 0 0 01 01 04

7370 SilfE~ 911 IN AIPINUM 01 0) 01 01 01 01 00 0 0)11. 0 1 0 0f 0 1 01 01 0)

371 T 1.401 IA SUBIJFIORMIS 01 0) 01 01 0( 0) .11 4) 01 0) 3 8(11.0 Of 01 01 01

429 TIINI ,A, MIII1119T 01 01 01 0: 01 01 0: 01 01 0: 01' 0: 01 01 01 0
-,3/b XAN .1111H1A 5IEN 01 01 01 0) 01 01 0 01 0 0 01 0 01 0 01 0a

403 i111 'III 14j':,1l4..E LICI 0 0, 04 04 0 0I .3 31 0) 01 .3 I 01 0 01 0
371111O'WN IILrl,1El'E 01 0) 01 01 01 04 01 0) 0f 01 .11 .5) 04 04 01 04

379 N-I.,1C C(IMMU114 2.01 .6) 1.1 01( 1 01 01 01 01 01 01 01 01 01 0 01
444380 NC,5100C SI, 01( 04 01 01 0 4 01 01 01 11 .1, 0f 0) 01 01 0 01

4201 1200 1206 1207 1208 4209 1210 1305

VASCULAR PLANTS
2 ALOP ECU.RUS ALPIN,S ALPINIIS 01 0) 01 01 I 0 1 1 0 4 0 0 1 01 04 01
3 ANDROSACL C~l, 911 LEI-4IANNIANA 01 01 01 0f 04 04SM '11 21 44'.0 01 01 01 01 01 01

ANOROSACE SEP' 'IIRhIONALIS 01 0) 01 04 0f 0: 01 01 01 01 01 01 0 04 01 0

5 ANEMONE PAVIFLORA 0 04 01 01 0 0 01 04 0 01 01 01 01 01 01 04

6 ANEMONE R11141'RDSONII 04 04 04 0 04 01 01 04 0 01 04 04 01 01 01 01
9 ARCTAGROS[I5 LAlIFOLIA S.L 01 04 04 04 0 01 1 .2) 01 01 0 04 1 .1 .31 .61

4 0 ARCIOPIIA F IIIVA 0 01 04 04 01 01 0 01 0 0 04 04 0 01 01 01 0)

1 2 ARMIURIA MAIIITIMA AIICTICA0 0 0 0 0 0 0 0 0 0 01 01 0 01 01 0: 04 01 01

43 ARTEMIS A ARCTICA AR CTICA 01 04 01 01 0 04 01 01 04 04 01 01 01 0 01 0:
14 AR 14.IIISA iIIRlEAiI 4S 04 0) 01 01 01 0) 2.911 01 2.4)4.1 0 04 0) 01 0) 01 04

15 ARIEMI SIA GL OMLRATA 04 01 04 0 01 0 01 04 I1 .1 0 01 01 01 01 04
48 AST4IAGAI. ALPINUS 01 04 0 0 0 0 0 0 0 01 04 04 01 01 01 04 01 01

19 ASTRACULUS UME!ELATUS 01 0 0 04 04 04 01 01 0, 04 04 0 0 01 01 0
22 BRAYA PUIIPURASCENS 01 0 1 01 01 04t 04 01 0I .1( 91 04 04 01 0 01 04

23 BRAYA SP. 01 04 01 01 0 04 01 04 01 01 01 01 0 01 .1 .1
24 BROMUS PUMPELIANUSCAFICTICUS 04 0) 01 0) 01 01 01 04 01 01 01 01 01 0 01 01

25 CA4.141A PALIISTRIS ARCTICA 1 01 04 04 01 01 01 01 01 04 01 04 0 04 01 01
27 CAROSMIN4 DIGTITATA 01 01 01 1 01 0 01 1 0 04 01 04 01 01 01 04

28 CAIIOAMINE r-RAIENSIS ANGUSTIFOI.IA 01 01 01 01 04 04 01 0o 04 01 01 04 01 0 01 04
29 CARL.. A IAILIS S L 01 01 28 611 01 01 01 01 04 01 01 38.04f 0) 24 541.04 01C 04
30 LAI,1ATIOU 1 0 4 0 0 00 01 01 01 0 01 01 0 0 01 01

34l ..AILX BIGELOWIf 01 04. 0 04 01 01 01 01 01 04 01 04 01 04 01 0

3 CARET MARNA 0 01 01 01 0 04 01 04 01 04 01 0 01 a4 01 04

1(' CA:4?LI MEMRIANACE A 04 04 01 01 04 01 0f 04 0 04 01 04 01 0) 01 01

34, CAIILO M I ,AIIIA MSANDRA 01 0) 01 04 04 01 04 04 01 04 04 04 01 04) 1 0
31CAllIX RA L 041 04 01 04 0 0 0 0 0 0 01 0 04 01 04 04 04 01 04

38CA EXI ROTIJNUA:A 04f 0 04O 04 0 04 04 04 f0 0 01 04 01 04) 4 0
39 CALEX RUPE TRIS 04 04 04 01 01 04 .1 of 04 04 01 0) 01 04 .1 2

40 CARES SAXACIL S LAIIA 01 0 04 04 01 04 04 04 0 04 01 04 01 04 4 0

41 CAREI SCI~lFoiOEA 0 04 1 01 04 04 If .21 01 04 4 0 4 0 01 04
42 CARES S4JOSPATHACFA 041 04 04 04 01 01 01 04 04 01 01 04 04 04 01 04

44 CAREX VAGINATA 01 04 04 04 01 04 04 01 04 04 01 04 01 04 04 04
45 CAREX SP 04 0 0 0 0 0 0 0 0 001 04f0 04 04 01 04 4 0

46, CASSO' o iRAGONA IETRAGONA 01 0 0 0 0 0 0 0 0 0 04 04 04 04 04 01 04 04 01

4-/ CEFIASTIIM 3EERIN4N IMMEERINGIANIM 01 4 0(1 0 1 0 0) 04 0 a0 04 04 04 04f0

49 IRYNI441 U U I4EI,RII04 LIU 04 04; 04 04 01, 04) '3 5 4 .4) 0 04 04 04 01 0

54 COCIIIL[AfI;A )FFICINAI IS ARCT442A 04 0) 04 01 04 01) 4 0 0 4 01 01 01 04 04 01 0)
51 [)E.C.IAMIP IA CAES I 1OSA ORIENTALIS 04 01 04 04 04 04 04 04 01 04 04 04 04 04 01 04

t,3 1411111 A141144111O0 04 4 0 1 0 0 00 1 0) 0 0 0 0 0 0 0 04

04, AO 1,41 A114 04 04 1 0 0 4 0 0 00 04 01 04 1 0 6
b/ 4,1144 A 04 04 1 04 04 01 O 0 ) 01 0 0 01 04 0 , 04 0 01 0
449 06195A INTFGRIf434IA INrEGRIFOLIA 04( 04 ,4 .1) 041 01 8.(I.0 0 4 01 01 04 7 844, 0. 04 0)

59 OIJPONTIA FISHER) S L 441 04 .94.04 04 0) 01 0 04 04 8.241 404 01 04 01 0

04 ELYMIIS ARE4IAHIU MOLLIS VILIOSISSIMUS 3 3'14.04 0 01 0 40 04 04 04 04f0 04 0) 01 04 01 04
62 EPI LIDoIIf 4AT FO/E4UM 01 04 04 01 04 04 04 04 04 0a 01 04 04 04 01 04
63 E0:OI I .L r UM ARVRN5E0 4 01 0 4 0 04 4 0 0, 0 0 01 04) 4 0
64 ED 4ISE IUM SC4I VOIDES 04 01 04 04 04 01 01 0) 4 04 0 01 04 04 0 04

65 Ell F5 rU VARIEGATUM 04 0)142 944.04 04 04 01 04 04 04 04 04 .244 04 04 04
'60 ER I Of RON L Iof LP4AI.IUS 01 04 04 04 04 04 04 04 0f 0 04 04 0 04 01 04

399 ERI4)PIIU ANGUS1511E01.I"M S1 01 01 01 0( 0 04 01 04 04 0 04 04 If 31 0 0

09 ER) OPIIORIM RIIS1E114.M 04 4 04 04 04 04 0f 0) 04 01 04 04 04 0 04 0)
70 1 1 OP::: : 11,11 lI4ICIfII.. SC44EUCI4ERI 04 01 04 04 01 04 04 04 04 01 01( 04 04 01 04 04

6 /~114IIRl1 VA ,INA TIM 01 01 04 04 04 04 04 04 04 0 04 04 04 0 04 0
/5 411f.4i I i DWA11W115 I 1 010 01 04 04 04 0 0 01 04 04 04 04 01 04 04

74lSICA 411144 I lIENSI S 01 0a 04 01 01 0 04 0 04 04 04 04 04 04 .4 .34

F 7. ESTUCALRIIIIRA 0 04 04 04 04 01 04 04 04 04 04 04 04 04 01 04
78 GFNTIANEI.4APPROPINOUA PROPINOUA 04 04 04 04 0 04 04 01 04 01 04 04 04 04 04 04

79 444ER0C".1Of PAICIFLOIIA 04 04 04 0 04 04 0 04 04 0 04 04 04 04 04 04

83 JUNC4IS B4434UMIS 04 01 01 0) 04 01 04 )1 04 04 01 04 04 01 04 01)

-~84 IlINCIIS CASIANEIIS CASTANEUS 01 0 1 04 04 04 0 01 04 04 04 01 01 01 04 04 04

48, * 80RLS014459MOSURI4IOES 01 04 01 01 04 04 1.74 94 01 0) 01 04 04 04 04 04

89 4E 4,. E) LA ANlCT CA 04 04 1 0 0 04 04 0 04 04 04 04 04 04 01 04
90 f D"4'44 ER.TINA 04 04 04 04 04 04 0 04 04 04 04 04 0 01 04 0

91 IIIZUI A A CIICA 04 01 04 04 04 04 01 04 0f 04 04 04 01 04 1( .3
9? I4/14 (.4)41A44119S 04 04 04 01 04 04 04 04 04 0 04 04 01 04 0 04
94 MINUARrIA ARC) CA 0 1 04 0f 04 04 04 04 01 01 0) 04 01 04 01 04 01
9t, MIIIIARFIA " 44414 1.. 04 04 04 04 01 04 04 04 04 01 04 04 04 04 04 04

40 0,61111,14 11117A.9 is 04 04 04 04 04 04 04 04 04 04 04 04 04 04 0)

4443 09X1R04'S MGRE SCENS BRYO1P414LA 04 04 04 04 04 04 1 44 04 04 04 04 04 01 04 0
I0 ot, APATV144 L A I I , I C'0 OC I ENtALE 04 04 04 0, 4 0 1 0 0 1 01 04 04 04 04 04f0

P400 IAA~l. MA I IIMC 04 4 0 4 0 40 004 04 04 04 04 0 04 04 0)4

409 ARY 1'OIUICAPIIIAU04 0 04 0 04 04 34 94 4 04 04 01 .0 0 0)
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Table B4 (cont'd).

1201 1205 1206 1207 1208 1209 1210 1305

110 PEOICULARIS LANATA O 01 O 0) O 0) O 0) .1( 2) O 0) O 3 ) O 0)
112 PEUICULARIS SUDETICA INTERIOR O 0) O 0) O 03 0 0) O 03 0 0) O 0) O 0)
381 PEDICULRIS SUUETICA S.L 0 0) .2( 8) 0 0) O 0) 03 03 0 0) 03 0) 0 0)
334 PETASI-ES FRIGIDUS 01 0) 03 0) 0 0) 03 0) 03 0) O 0) 03 0) 0( 0)
117 POA ALPIGENA 0: 0: 0: 0: 0 0) o 03 0 03 0( 03 03 03 01 03
338 POA ARTICA 03 03 03 03 0( 0) 03 03 0 03 0 0) 0) 03 2 81 .8
19 ,,A GLAUCA 01 0) 03 0) 03 0) 03 0) 0( 0) O 0) 01 03 01 01
323 P0A SP, 01 03 03 0) O 0) 03 03 03 0) 03 0) 03 03 0: 0)
322 POLEM"ONIU1M BOREALE .33 .23 03 O 03 0) 03 O 01 03 03 0) 03 0) O 0)
324 IUL GON.M' VIVIPA,UMi 03 03 11 .4) 01 0) 3.5)3.03 .( .33 03 0 1 2( .83 03 03
127 POT-NTILLA UNIFIORA O 03 03 03 01 03 03 03 I( .33 01 03 03 0) 01 03
129 PUCCI ELLIA ANDE RSONII O 03 03 03 01 03 03 0) 03 0) 0 0) 01 0) 01 03
330 PUCCINELLIA PHRY 3ANOES 0( 03 03 03 03 03 03 03 03 0) 03 03 0( 0) 01 03
131 PYROLA GRANUIF-LORA 03 03 03 03 03 0) 0 03 03 O O 03 O 03 01 0)
133 RAN3NCULUS PA7LAS3I 03 03 O 0) 03 0) 03 03 03 03 03 03 03 0) 01 0)
134 RANUNCULUS PEDATIF-133S AFFINIS 03 03 01 03 03 0) 03 0) 03 03 03 0) 03 03 01 0)
137 SAGINA INTERMI UIA 03 03 03 03 03 03 03 03 01 03 03 03 03 0) 03 0)
139 SALIX ARCTICA O 0) .1 .8) 01 0) .3 .2) 01 03 01 03 1( .2) ,13 .3)
140 SALIX LANATA R:CHARDSONI. 03 03 It .4) O 0) O 0) 03 0) 03 03 .( .1) 0 03
341 SALIX OVALIFOLiA OVALIFOLIA 03 O0 .131.03 01 0) .63 .13 3.931 .) 3.83 .83 .83 .83 01 03
342 SA IX PLANIFO) IA PULCHRA PULORA 03 03 O 0) 03 0) 03 03 03 0) 03 03 03 03 2.23 .73
143 SM3IX RET:UI.I A RETICULATA 03 03 O 03 03 03 .4 .11 01 03 0 03 .1: .4: .1( .3F
344 533 IX , Ur3Ut0OI)LIA IOTUNOIFOLIA 03 03 O 03 03 03 03 03 03 03 03 0) 03 03 14.0(. 03
S4., SI'3I;.3I33.A *\(IGIJ.TIFOLIA 03 03 03 03 03 03 03 0) 01 03 0 03 03 03 01 O
1, S.6 .IAGA CA[ :W1 ICSA 03 03 01 03 03 03 03 03 03 03 01 03 03 03 03 03
14/ SA,IF:?3AGA C(ERNUA O 0) 03H 0 03 03 0 0) O 03 03 0) 03 03 03 0)
348 SIX FIIAGA Fo IA MSA 03 03 O 03 03 03 03 0) 03 03 03 03 03 03 01 O0
I49 SAXI:R33GA IR3CIFOL3A 03 0) 03 03 03 03 03 03 O 0) 01 0) 03 0) 01 03
350 SAXIFRAGA H OFRCF3 US P OPINQA 01 03 03 0) 03 03 03 0) 03 03 01 03 .1( .3) 01 03
315 SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA O 03 01 0) 03 0) .4( .33 03 0) 03 03 03 03 O 01
354 SENECIO AIROPURPUREUS FR[IDUS 03O 03 0 03 03 0) 03 0) O 0) 03 03 03 03 .1( .2)
156 SENEC O RESEDIFOLIUS 03 03 01 03 03 03 03 0) 01 03 03 0) 03 O 0
157 SILENIE AC AULIS 0( 0) 1 0 0 0( O1 0 0 0) 0(1 0) 0( 0) O( 10 OF 0)1
15 9 -IL E N E A I L B E R G E L L A A R C T IC A 0 ( 0 1 O F 0 ) 0 1 0 ) O0 0 ) O ( 1 ( 0 0 1 0) 0 ( O0 O F 0:
60 STEL LARIA IHUM lFUSA 0 3 0 03 03 0( 03 03 0) 01 03 03( 0 03 0 0(O 0
363 S1I3ARIA IAFTA 03 03 O 0) 01 03 03 0) 03 03 .1( .16 .33 .23 .5c .9)
364 IA(AXACUM P3YIATOCARPUM 03 03 O 0) 03 03 03 0) 03 03 03 03 03 03 01 03
65 1II1AI ICI UM A3_PINU1 0 03 01 0) 03 OF O 0) 03 0) 03 0) O 0) 03 0)
368 THISE33M SPICATUI SP3CATUM 03 03 O 03 0 03 01 0) 03 03 01 03 03 03 O O
169 UTNICULARIA VILGARIS MACRORHIZA 03 03 03 03 03 03 03 03 03 03 01 0) O 0) 01 O0
172 WILHELMSIA PHYSODLS 03 03 03 03 03 03 03 03 03 0) 01 0) 03 03 O 03
901 U KNON MONOCOT 03 03 03 03 03 '03 03 03 03 03 01 03 03 0) 01 O
902 UNKNOWN DICOT 0( 03 01 03 03 0) 01 0) 0 3 0 O 0) 03 0 O 03

LIVERWORTS
1 73 ANEURA PINGUIS 03 03 O 03 03 03 03 0: 0( 03 03 0 03 03 0( 0)
426 ANASTROPHYLLU1 M3NUTLIM 03 O O 03 O 3 ) O 0) 03 03 03 0) 03 0) 03 03
175 33L3FlIAROSTOIIA TR CHOPHYLLUl BREVIRETE 03 03 03 03 03 03 03 03 03 0) 03 03 03 0) 01 03

t37 f73 3('0, IA MUELIERIANA 03 03 03 03 03 03 0( 03 03 03 03 03 03 03 03 0:
-60 (,, tM313, EA INFLATA 03 03 03 03 03 03 03 03 03 0) 01 03 03 03 03 03
.I1 AANrI3I.3s FLOTOWIAUS 0 3 0 03 03 03 03 03 03 03 03 01 03 03 01 03 03
.337) L333'333323A 13INS tA""3 O0 03 03 03 03 03) 0( 0 03 0) 03 0) 03 0) 03 03
433 L 0333.3?IA I.ILI:OCOtPA 03 03 03 03 03 03 03 03 03 0) 03 03 03 03 01 03
40/ LOPHOZIA 313.A)N3IL0A 03 03 03 03 03 03 03 03 03 03 01 03 03 031 03 0
484. LOPK)ZIA SP 03 03 03 03 03 03 03 03 03 0) 01 03 03 0 03 O
392 PLAGIOCHILA ARCTICA 03 03 O 0 03 03 03 03 03 03 01 0) O 03) O 03

* 364 PTIL DI0ILI3 C LIARE 03 03 03 03 03 0) 0 0 03 03 03 03 0) 03 03 01 03
185 RAnULA PROLIFERA 03 03 01 03 03 0) 03 03 01 03 01 0) 0 03 01 0)
40., SCAPANIA SIMNONS3I I)0 03 01 03 03 0 01 03 031 03 0 0) 01 03 0( 03
388 UNI, NON LEAFY LIVERWORTS 01 01 01 03 01 03 03 03 01 03 03 0) 03 03 . 1 1 1

* 89 UNKNOWN THAL1.0 LIVERWORTS 0( 0) 22(1 03 03 03 03 03 01 03 03 0) 0( 03 O 03

MOSSES
392 AUFACOMNIUM ACUMINATUI 03 03 03 0; 03 0 O 0 ) O 0) 003 03 03 03 ( 0)
393 AI3 ACI)M4OM PAl USTRE 03 03 03 0 03 O 03 03 0) O 03) O 0) .1( .2)
19-1 AI33 AC,33133333M TU tG(0U 01 03 03 03 01 01 03 03 0 0) 0 03 03 03 O 03
448 (IWACIY IY33_(;IACEAE 03 03 03 03 03 03 03 03 03 03 03 03 03 0) O 03
432 LIRAC3YTIHECIU.I ROENLAHDIiM 031 03 01 03 03 03 01 03 03 03 01 0 0 0 0( 0:S1965 BRtACHYTHlECI UM TURGIDUrM O0 O1 0 0 1( 0 0 O1 0 1) 0( O1 0 0O) 101 OF O0
440 IRYUM ALGOVICIM 031 03 01 03 03 0) 03 03 01 03 01 01 03 03 O 03
1 399 (RYUM ARCrICUM 03 03 01 03 03 03 031 0 03 03 031 03 03 0 O 03
205 BRYU3 STENOTRICHUM 031 01 01 03 03 03 O 3 01 03 01 0) 01 03 O 0 3
439 BRYUM TORTIFOLI3M 0 3 0 O ) O3 3 0 O 0 ) 03 0 O 03
206 BYRUM WRIGHTI I 03 01 03 13 031 0 03( 03 01 03 0( 03 0 03 O 03
383 BRYU M SP 03 03 01 03 03 03 01 031 01 0 O 0) 0 13 23 .13 .33
209 CALLIERGON RICHARDS3NII ROBUISTUM O O 2 0( 0) O 3 ) O 03 03 0 O 0) O 03 O 0)
232 CALL RC03 SP 03 03 031 03 03 03 01 ) 03 03 03 03 03 03F2

1 1 AIY ll TLAU 0( 0) ) OI 0) ( OI ( OI O( 1) ( 0) 01 2)

23 CALIPY3RIO STELLATU 03 03 O ) O ) O 0 ) O 0) 1( ) 0 0 0)
234 CA10SC,;FIUI NIGRITUM 03 03 14 0( ) 03 0 0) 01 03 03 03 ( .13 O 03
215 C:C fA3000N PURV'IIREUS 03 03 03 0 03 03 03 01 0( 03 01 0 03 03) O 0)
23G CINCLOI3R1 ARCTICLJ3I 03 3 03 O 03 O 0) 0( 0) 03 03 03 03 O 03
2317 CINCLIGIINI IATIFOLIUM 03 03 45 53 0 03 03 03 03 03 0) 00 03 O 03,
41 CINCLDI3331 DO TY IM 03 03 03 ) 0 03 03 03 03 03 03 0) 0 )0 O 03
449 CINCI 1 01UM SP 03 03 03 03 03 0 031 03 0( 0) 03 0) 03 03 O 0)
218 C IRR'P IYLLIA U CIRROSUM 03 03 03 0 03 03 01 01 01 03 03 0) 03 03 O 0 3
23 1.RAT33NE UR N ARO(OICUM 0 03 03 0 0 0 0 03 01 03 03 03 0( 0) O 03
221 CTEN3OIU IU.C3)M 03 03 03 03 03 03 0 03 03 03 03 03 03 03 03 0)
223 CY7R31MNILOH HyIEN"3F3HYCLUM 03 03 03 0 03 03 03 03 03 03 03 0) 03 0 O 0)
22/ DICRANUIMI AN3USUL4 0( 03 03 03 O 0) 03 O 0 0) O 0) O 03 .1( 4)
228 nl3I(.33 NU1 FLIoNGA:UM 03 0, O 0 ) O 0 ) ( O 03 0) O 0 ) O 03 .7 ( 6
39330) D I CRAN P SP 03 03 03 0 0 03 03 03 03 03 03 03 03 o O 0:
229 I131333),333N ASPLEIFOi IUS 01 03 0() 03 03 03 03 0 03 01 01 03 03( 0 O 03
2333 VI:;(I0t3 IACE cAL' OM0A1:F2ff1 03 03 4 ( 03 0 1 03 03 03 03 03 O 03 11 63 0 1 03

M23 IIP.3lC'3lltM INO: [INATIUM 03 03 03 03 01 03 03 03 0' 01 031 0 O 03 O 03
* 23:1 3I FRI C1IUM FLE I:A3IL 03 03 03 3 0 03 03 03 0 ) 03 0 ) O 03
* 236 UJIIAHn3C3I A DIS EVE IFOLIUS 03 03 15 5(1 0) O 03 O O O 0) O 0) 0 3 O 03

237 D,'( i At I33(:LADUS FVOLVENS 03 0 0 03 03 03 03 03 03 03 03 0) 3 OF 03 0 0
38 0R1PA H )I F A US INC3NATUS 03 O 03 03 O 03 O 03 O O O 0) O 03) O 03

239 OJRPAN33CI A(US SP 03 03 03 03 03 03 03 03 03 03 03 03 03 03 0303 1JR 1AOC 1~ )P O(U 4O ( O) I I OI OI O O) O( OI O O
, 240 ENCALYPTA A( PINA O O O 03 O 0) 03 O O O O 0) 0 3 0 OF 03)

243 ENCALYPTA P3C0 ERA 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 0)
244 ENCAIYPTA SP 0( 03 01 03 03 0 03 01 01 03 01 03 1 231 03 0
246 FI, %SIOEN .% OSt"NooIoES 031 03 0 03 01 03 03 03 01 03 03 03 O 0 3 0 0
450 rI3SIfjNS SO3 03 03 01 03 01 03 03 03 03 03 031 0 O 03 031 0)
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Table B4 (cont'd). Raw species data for 1- x 10-m plots.
The units are percentage of cover, with frequency in parentheses.

1201 1205 1206 1207 1208 1209 1210 1305
247 EUNARIA ARCTICA 0 0) 01 0) 04 0) 0( 04 0( 04 0t 0) 0 0) 0( 0)
250 IIYIOC3I;IIUM SPItNOENS OBTUSIFOLIUM 01 01 04 0) 0( 01 0( 0) 01 01 01 0) 01 0) 0( 0
251 IMI4IUM IAIIL)Fr44RI01 0I 0 0) 0( 0) 0( 0 0( 0) 0( 0) 01 0) 01 0)
2t5:' llYI'NJ1I1 1 41-14 S.,I4 1ME 0( 0) 0 0) 0( 0) 0( 0) 0( 01 01 0) 0( 0) 0( 0)
2b,:1 IIY 142 "r' 4 N ~:ll/4imiI 04 0) 01 0( 0) (0 1 0) 0( 0 0 0 0 0 0) 0( 0)
2b.1 IYIIUI /rV4IUIUM 04 0) 01 4 0( 0) 0( 0) 04 0) 0( 0) 0( 0) 0( 0)
2!4, tlYPNLIII SP. 01 0) 0( 0) 0( 01 0( 0) 0( 0) 0( 0) 0( 01 0( 0)
.b/ LI-I'rORY1Ut PYRIFORME 0( 0) 01 01 0( 01 0( 0) 01 0) 0( 0) 0( 0) 0( 0)
251 MLESIA TRI)IULTRA 01 0) 6(1 0) 0( 01 0( 04 0( 0) 0( 01 0( 04 0( 04

* 259 MEESIA ULIG3INUSA 0 0) 0( 04 0( 0) O 0) 01 0) 0( O 4 ( 0O 0( 01
. 444 MNIUM AN4[REISIANUM 01 01 04 04 04 )0 04 04 0) 0( 0) 0( 0) 0( 01

2C60 MNI:IM OLYlIT I 0( 0 04l0 01 0) 44 0 0 01 0 4 01 01 01 ) .1( 1)
431 PL.AGIOMNII'M ELLIPTICUM O 01 0: O OI l O II O O 4 ( O 1 O 4 ( O
262 _ RELLA JULACEA 0 4 0 0 04 01 04 0I 04 04 04 04 01 04 04 04 04
264 (1CPIIORUS WAH:JEIERGI I 04 04 04 04 01 01 0C 04 0 041 0 4 01 01 .0 1 .3)
241, ,4RIfIL) IIIECIUM C:4R4.SEIJM 0( 0) 04 0) 01 0) 0( 0) 0( 0) 0( 0) 0( 0) 01 0)
261U 4'314 !iS II)NIANA PMILA O 04 01 04 04 0) 04 04 O 04 0( O O 04 04 04
.1I II AtI) I4 IfRIAIAA 01 01 41 04 04 04 0 01 01 04 01 04 01 04 04
S2/' POGONATU A LPINIM 01 04 04 04 0( 0 04 04 0( 0) 04 O1 04 04 .o1 .21

* 614 POLYTRICHACEAE 04 04 04 0, 04( 0 0 01 0) 0 (1 04 0( 0) 04 04
2/t, /5 4OI IA NITIANS 0( 0) 0( 0) 0( 0) 0( 04 04 0) 04 0) 04 01 .1( .2)
401 1OIILIA S1' 0( 0) 0( 0) 01 0) 0 0) 0( 0) 0( 0) 0( 0) 0( 0)
27.. RItAUMI TRII M IANUrINOSUM 04 0) 04 04 04 04 04 0) 0( 0) 0( 0) 04 04 0 0)
27 8 RH YTIOIUIM RUGOSUM 0( 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0)
279 SCORIIUM :C(;CORtIOIOES 0( 0) 0( 0) 100 0(1 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0)
280 SCORPIDIUl TUCESCES 0( 0) 0( 0) 0( 01 ) 0( 0) 0( 0) 0( 04 0. 0I 0'
282 SPLACIIrUM VASCUJLOSUM 04 0) O 0) 0( 0) 04 0) 0( 0) 0( 0) 04 04 0( 04
283 STEOONIA LAIIFOLIA PILIFERA 0( 0) 04 0) 01 0) O 0) 04( 04 0( 0) 0( 0) 0( 0)
285 ETAPI OLON MNIOI ES 0( 01 04 0) 0( 01 0( 0) 0( 0) 0( 0) 0( 0) .1 .1)
2 8/ 1I444l.UI4M AIIIEII'IUM 04 04 04 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 04
28 IlIlIIA AI)STRIACA 0( 04 0t 0) 0( 0) 0( 0) 0( 0) O 04 0( 0) 0( 0)
28'4 IIMMIA I14rAFOLITANA BAVARICA O 04) 0( 0) 04 0) 0( 04 0( 01 0( 0) 0( 0) 0( 0)

. .90 TIMMIA NINVEGICA 04 04 04 04 04 O 04 O 04I 0) 01 0) 0( 0) 01 0)
291 fOHENr YF'NIjM iI [ENS 04 04 04 04 04 04 04 04 01 04 04 01 01 04 01 01
29f IORIEILA ARCTICA 0( 04 04 01 0( 0) 01 0) 0( O 0( 0) 04 O 04 04
296 TORfULA tIURALIS 0( 04 01 04 0( 0 04 04 04 0) 0( 0) 0( 0) 0( 04
298 4OITIA ,'ERBOREA 04 04 04 04 01 04 04 04 04 04 04 04 04 04 04 04
903 UNKNOWN MOSS 0( 04 .14 .1) 04 04 .44 .64 04 04 04 01 04 04 11 .14

L I C"IENS
299 ALECTORIA NIORICANS 0( 04 0( 04 0( 0) O O O 04 O 0) O 04 .1( .3:
300 AIECTORIA OCIIR( LEUCA 04 O 0( 04 04 0) 0( 04 04 04 0 0( 0) 0 0) 04
307 CAOPI ACA SP. 01 01 01 04 01 04 04 0) 01 0) 04 04 04 04 0( 04
3411 (:EliIAIIA CUUIILAfA 04 04 04 01 0 0) 0( ) 0( 0 ) ( 0 ) 01 04 .11 .3
341 Cl IIA[IA 14I ISF1 0( 04 01 0) 04 04 04 04 04 0 04 04 01 04 01 04
34 CEII(ARIA lIIATIOICA 4 1 0 1 04 01 01 041 01 0 01 01 .3( .7
31.1 LEIIRAHI. NIVAIIS 01 01 04 04 04 01 04 01 04 04 04 04 04 0) .1( .2
31 CEIIARIA R4C4IAI14050NI 04 04 04 04 04 0) 01 04 04 04 04 04 01 04 01 04

• .316 C-I14R4A 141E544 04 04 04 04 04 04 04 04 04 01 04 04 01 04 04 04
385 CIADONIA GlACILIS 0( 04 0( 0) 04 0) 0( 0) 0( 0) 0( 0) 01 04 14 44
31 CLADONIA lEPIOUTA 10 0) 0( 04 0 04 04 04 04 04 04 04 01 04 04 04

T42 CIADONIA P4 CLI OPHORA 0( 01 0( 04 01 0 1 01 01 0 1 0 1 0 1 0 1 04 0 01( 0)

319 CLAflONIA POCIILUM 04 04 01 04 04 04 01 01 04 04 01 01 04 04 41

.320 CtLADOIIIA SOUAMOSA 04 04 04 04 04 04 04 04 01 04 04 04 04 04 01 04
322 CIA)ONIA SP 04 04 04 01 0 4I 04 ( 0 ) ( 04 04 04 01 04 44 .6)

.327 CRNICULARIA DIVERGES 04 04 0( 04 04 04 04 04 0 04 04 04 0 04 04 0)

328 ICTYIINA ARCIICA 0 04 0 04 04 01 04 01 0 04 01 04 04 041 2( .84
' 0329 D4YIINA RAMI.OSA 04 01 04 04 04 04 0( 04 0I 04 04 04 04 01 04 04
3140 ECLI4NIA ERFIAGILIS 04 04 04( O 04 04 04 04 04 01 04 04 01 04 4 04
331 FILA ,ISIA SOUA .TEATA 04 04 04 01 04) 04 0 04 0( 04 0( 01 01 04 04 01332 CAI CIA S41VOLARIS 04 04 O 04 04 0) 0( 04 04 04 04 01 04 0) ,1( .1

33. 1 'O,44MNIA S44[I14S4:IIRA 04 04 04 01 01 04 04 04 04 04 04 04 04 04 .I( .74

334. I4CA4444A LP4FI4IIN 01 01 04 04 04 01 01 04 04 04 04 04 01 04 4.41 .91
421 CORN4I{-.8 RA8IUIIII SA 04 01 04 04 04 04 04 0) 0( 04 01 04 04 01 0 4 01
339 lACIA VERIALIS 0( 0) 04 0) 04 0) 04 04 04 04 04 04 01 04 .14 .3)

393 LEPT3I4III SINNUATUM1 04 04 04 04 04 01 04 04 04 04 04 04 04 04 04 04342 LOPAD1 4IN FECNIJIOUSA 04 04 04 04 O 04 0( 0) 0( 04 0( 04 04 04 04 04

443 00IIRI CI IA FRIGIDA THELEP4OROIOES 01 04 04 0) 04 0) 0( 04 01 04 04 0) 0( 0) 4 .2)
348 PI JI rA APHTIIOSA 01 04 04 01 04 04 0 04 04( 04 0( 04 0 04 0( 04

"-".'""3494 PIlTI'ULRA CANINA 5.L. 04 04 04 04 04 04 04 04 04 04 04 04 04 04 01 043.3 I CI.TIGI.IIA SPUFIA SOREOHATA 04 04 0( 04 04 04 01 01 04 04 01 04 01 04 04 04

''."418 4'EI .IISA,4?IA CORIACEA 04 04 44 04 04 04 04 01 04 04 04 04 01 04 04 04

''3514 4P[IIISARIA DACT/LINA 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04

384 ['0-4 11 MNI4A4 I S4' I01 04 0 0 04 04 04 04 04 04 01 04 04 01 04 04

34,44 'II4',1.4,NIA MIISC:[I4.FA 01 04 04 04 04 04 04 04 04 04 01 04 04 01 01 04
442 4';4)144414A N4YIIH44t44M 0: O 04 0) 04 0) 0( 0 04 04 04 04 04 04 01 04
400 SITOCIDNA RAMO(O' S 0 0 0 0 0 0 0 0) 0( 04 0( 0) 0( 0) 0( 04
339 SPH4AEROPHORUGS 0 04 04 01 01 04 01 041 04 041 0) 041 041 04 .11 . 2
30 SrL,0GcAIIL4N ALPIN4UM 04 ) o 01 04 01 01 01 0 04 0 041 01 04 04 0)
372 T4IAMNOLIA SUBUL IFORMIS 04 04 04 04 04 04 04 04 04 01 04 04 04 04 .11 .9)
429 TONI[NIA CUMIULAA 0 ) ( 0 ) 0 04 1.34 .90 041 0 04 0 0 4 0 1 O 04
375 XAI.T:IIORIA E4EANS 04 O 0 40 O 0 4( 0) 0( O 04 0) 0 ( 0 04 0) 1 0I
403 4C.NOUN CRJSTG!,E LICHEN OOI I0 0 0 0 0 04 0 04 04 04 04 04 04 04 48.01 .9)
378 U4NI.T4344 AR4TICOSE LIC0EN 4 041 041 01 0 1 01 04 4 94 01 041 041 01 04 01 01
39 PE:,0 C44IlIIJHE 04 04 84 .4) O( 0 ) 04 04 04 0 4 04 04 04( 04 04 O
3814 ).6144C I4' 01 0 04 ( 0 0( 04 04 0) 01 0 ) 04 0) 04 04

4309 4340 4344 1342 4343 4348 4401 4402

VASCII AR P4 ANIS
24 ALOPCA.1S ClPINUl ALPNCA S o 0) 04 0) 04 04 04 04 01 04 04 01 04 04 01 04
3 ANIIIUSA(:I I'ItAMAEJASMIF LEiIMANNIANA 01 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04
4 ANIARCA S4'IINIRONALIS 04( 04 0 04) 01 04 0( 04 04 04 04 0) 04 04 04 0
5 ANiMCNF PAVIFLORA 01 04 34 04 04 04 01 04 04 04 04 04 01 04 04 04
36 ANEMONE RIC14AARDSONI 04 04 O 04 04 0( 0 ) 0( 04 01 01 01 4 04( 04
8 A,:NTAUROSTIS IAIIFOINA 2 0 04 0 04 ( 0 01 04 04 0) 04 04 04 04 01 04

40 A NCP4A FIIVA 04 0 0 04 04 04 04 04 0( 04 04 04 04 04 04 04
42 AMIHAROIA tlARITIMA ARC1ICA 04 04 04 04 0' 04 04 01 04 0) 04 0) 04 0) 04 0)
43 ARTEMISIA ARCrICA ARCICA 04 04 04 04 0: 0 O O O 4 0 04 04 04 2 64 o5 04 04
4 ARIIMNSA SUOR AF. IS 04 04 04 04 04 01 01 04 04 04 04 0) 04 0) 04 )

429 AONINIAI CI (kJTATA O( 0) O( O) 0( 0)1.3( O9) 0( 01 Of 0: 0: 0: 0( O
375 84444 ISIA EIEG)14FAN 04 0 04 04 04 04 041 041 04 04 01 04 04 04 04 0

184

II79 HO!, i i li l Oltll il 0 0 Sll' .4 : J . .. 0 0 1 ....00 1. 0. 0 0 0-0 0



Table 84 (cont'd).

1309 1310 1311 1312 1313 1318 1401 1402
D, D, lj at 01A' It fAtAIL ::S At P I NUS 1 0 t 0,UfIBEI LATUS 0 O D: of 0: 01 0: 1 1 0 at ( a)'i A ' I (A I) S D4 01 0 a) O a) 0 a

22 BRA( , PUP,11.11ASCENS 04 0) 0( 0: 0( 0) at a, 0( ul 0( a) 0: 0: 0: 0)
:J 11 M fA 5P 0: 0: O O 0: 0: 0: 0: 0: 0: 0: 0; 0( Ol 0( 0)

, S24 1510,111.1 PUMeCLLIANUS ARCTICILIS 0 0 u 0 0 0 0 0 0 0 0 0 0 0 0 O25 CALTHA PAI OSIRIS ARCTICA 0( 0) 0( a, 0( 0) a, at U( 01 Oi 0: 0( 0, Ot 0
27 C RDAM;NE UIGITATA O U: 0: 0: O 0: O O 0: 0; 0( 0) 1 , 3) 0( 0:

0 , I

28 CARDPM NE PRAIENSIS AN6USTIFOLIA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 029 CARE A UATILIS S L at 0) 20 0 1 O 43 Olt 0) Of 0) 4 3(l O ) 0, 0, 0( O'l 31 6(1 0)
30 CAREY AIR FUSCA U( U, 0 u U( U) O 0: Ol U u 0 U( 0 0( 0)

A , I I , I ,
31 CARL X BIUEL OWII u 0 at 0) Q( a) 0 0 0 0 Oi 0: 0: 0: .1 0:33 CAREY M RINA 0 0 0: 0: 0: 0; 0, Ol 0( 0 0 0 0 0 0
35 CAREX MEMBRANACLA u 0 0 0 0 0 1 0(

DRA MISA14DRA 0 0 0 0 0 0 0 0!36 CARLY MIbAN 
I a, 3 5( 31 a' a) at 0) 0( 037 (.Al<[X RARIFLORA 0 0 0 0 0 0 O 0; 0: 0: 0( 0, 0( 0 0( 038 CARFX F C flirl

DA;A 0, 0' 0( 0, 0, 0, 0, 0, 0, 0, 0, 01 0, 0') 0( 0 4
39 t AM X RUI-I I R F' 0 ( 0 0 0 0 0 0 0 0 0 0 0 7 6 0( 04(1 UARI X -,. ATILI S LAKA 0 1 0 0 1 0 1 0 , 0 1 Ot a) 0 1 0 1 0 a 1 0 1 0 1 0( 041 (:,J( X ( 11:1 ') Ill A 0 0 0 1 0 0 1 0 1 0( at I I , 0 1 0 1 04

L I I ( , 0 0 D 0 0 0 1 O42 LAH[ I--,FATIIMEA 0 0 0 0 0 0 0 0 0( a) ob 5( 1 01 0( 04.1 CAJ EX VA,,INAIA 0 0 0: 0; U 0: oil 0)) 0, 0 0 0 0 0 at 0)
45 CAREY SP at 0) 6 3 0 0 0 0 0 0) 0( 0) 0( a'4U CAZzi PEMIEIRAU NA TEIRAGO14A 0( 0, 0 0 0 0 0 0 0( 0) 0( 0 1( 3t W
47 CER , Iti B CRIONGIANUI BEERINGIANUM 0 0 0: 0: 0: O 0( at 0 0 a, 0:49 CIARYSANTIlt MUM I Ni t (,[(1 0 0 0FOLIU 0 0 0 0 0 0 O 0: O 0: 0( 0: O 0: 00,

1 R I51 Wc I It I At' IA WFIGMAI S A CHIA 2 6) 0, 0: 0 O 1 3, 9) 0( 0) 0( 0) 0 f 01 0( 0:b2 Df' CIIAM IA CAFSPIT OSA OR I '. TALI, 0 0 0 0 0 0 0 0 0 a 0 0 0 0 0(
53 DRAF A NA a 0 1 0 0 1 1 Ot a) 0 G 0 0 Of 0)

"'I I ) 0 0 1 1 05L, LWAFIA LA4, 1E, 0 0 0 0 1 0( 5), 0 0 1 1 0 1) 0( .1 0( 0157 010BA St. 0 0 1 0 1 0 1 0 0 0 0 1 at I
;GRIf iNrEGRIFOLIA , I ) 0 0: 1 5L 5: 00( 0: 0 1 0: 0( 058 YAS N JJE ;LIA 1 0 0 0 0 0( 0) 1 0, 8, 01 0)

6 MOILIS VILLOSISSIrIUS ( 1, 0 . 0 0 0 . . 0,
1111101-111M 00 00: OW 00) a, Ot .1 0, 0( 0, 0( 0, O O 0 0)

, 11 , % 'I'll, 'LlSi 5 
43 all 0) 1 GIL 0) It 2, .1( 2) 0( 0) 0( 0, 0 0 0( .) 

11 1

I 
L'Al 

1 1. 
1;:; 

IN 

0 

0 
1 

0 ( 
0 

0( 

0(

'E 0 0 1, 0 1 0 1 0 01 O 0: 01 01 0( 01 0( 0:
6.1 Elit) I SI, TUM SC I 11PO I DES 0( 0 0( 0 1, 0 0 0 0 0 0 0 0

G5 LOWISIFTUM VA RIE " N ruM 0 0 1. 0 1 0 1 0( 0) 0( 0) 0 0 1 0 ( 0 0 0 1 0 0
I. I:RIlLR-)N E III OUF P.AL US 0 0 0 1 0 0( 0 0( 0 0 0 1 0 1 0 0 0 1 0 0 1

399 CRIOPHORUM AN()t!>IIFOL:UM,,- L 1 .2) 6.2(1 0) 5.9(1.0) 0( 0 1( 3, 0( 0, 1( 1 1 2( .61)69 ERIOPHORUM RUSSEOL ')M 0( 0 0 1 0 1 0( 0 0( 0 0 0 0 0 0 0
70 ER:OPHORUM SOILUCUIZER S HEUCHZERI 0( 0 1 0( 0, 0( 0 04 0 J, at a) 0( 0: 0: 0: 2.6:1.0;72 k: 0!'iI0RtJM VAGINAT UM 0( 0 1 0( 0, 0( D 0( 0) 0( 0 0( 0, 0, 0) 0( 0
73 1 )it( I DWARDS I 1 0 1, 0 0

,T IMA 0( 0 0, 0) 0( 0( D 0( 0 1 04 0) 0( 0)
74 It. ( A IiAFF I NENS I S 0( D 0 0 0( 0 0( 0 .1( 1) 0 ( 0 1 1 0 0 1
76 fLnIUCA ROBRA 0( D 0 0 0( 0 1 0( 0 0( 0) 0( 0) 0( 0) 0( 0)
78 (;LNTIA,1l[:,1,A,,PP.)PINlJUA PROPINGLIA 0( 1 0( 0) 0( 1 0( 0( 0)0 0 01 0: O (11 O O 0)79 IlIf,?0(,H1 AWC I I I ORA 04 0 1 1( 11 at 0 1 0 0 0 0 0 0 0 0)
83 JUNCIIS DitiltIMI S 0( 0) at 0) 0( 0) 0( 0 1 1 3) 0 0 1 0 ( 0 0 1 0 1,
84 JUNCUS CA';IAN[W, C ASIANEUS 0( 0 0( 0) 0( 1 0 1 1 t 0 ( 0TjOSU ()ID O 00) 0( a) 0( (0)) 0( ) ) at 0) 0(86 1, U104 S I A H ES 0( U: 0 0 0 0 0)
89 L t SOLAI ILE L I A ARu I I CA 0( 0: 0 0) a 0) 0( 0) 0( 0) 0 0 0 0, 0( a
90 It. DYE) A SE RUT I NA 0 0 0 0 0 0 1 0 1 0) 0( 0 0( 0) 0( 0 0 1 0)
9 L , A ) ) , I ( I ( , I I

I 
U ULA 

ARC 
IC 

0, 
0) 

0( 
0, 

0, 
01, 

01 
0, 

0( 
0 

0, 
0, 

.1, 
2) 

0(

2 L ULA CORFU A 0 0 0 0 0 0 0 0 at 0 1 0 0 0 0 0)
I it I I I I

M..U 
A9 9 U AR ARCIIIA 0 0 0 0 0 0 0 0 0( 0 1 0 0 at 0 0 0

AH A R LA 0 0 0 0 0 0 0 0 0( 0 0 0 0( 0 0 0)
to(, "'y I F. I :11kWAt is 0 1 0 1 0 1 0 0 0 1 0 0 0( 0 0 1 0 0( 0 0 0 1
10:, OXYT H OPTS IGRE C141 IIY.I.ILA 0 0 0 0 0 0 0 0 0( 0 0 0 0( 0 0 a)

L, . C I, I I I10!, PAPA I' MAr'301' JM C IDFNIALE O 0) 0( 0) 0( 0) 0( 0 0( 0) 0( 0) .3) 0( 0)I LA, PAP=H A 0,111 0 0 0 0 0 0 0 0) 0( 0 1 0 0 IT .2 0( a,
1043 VAIW y A 1 11:11 All:.: CAM IS Ot 0) 0( 0) 0( 01 0( 0) 0( 0 0( 01 0( 0 0( 0)
1013 I'l DI 01 Al A IAIA 0 0 0 0 0 0 0 0 0( 1 0 0 0( 0 0
110 V, 111:::tIf AH; S LA I MIA 0 1 0 1 0 0 1 0 0 0 0 1 1( .02) 0 1 0 1, .01) 0 1 0 1
IIL PL 1) S::Ef:, t:CA INTERIOR Q( 0, 0, 0) 0, 0) 0( 0) 0 ( 0 0( 0 0( 0) 0( 0)
38 D: CUI AR: S ET SI pf C ULAR ',RSGIf)USCA L Q( 0) 1 1 0 0, 0( 01 0( 0 0( 0) 0: O 0( 0))11.3 PEIASIIE." F 1 0 0 .1 1 1 .3 0 a 0( 0) 0 0 0 0 0 0
11 1 ( I , ( ) I
117 POA At P I GFNA a at 0: 0) a, ot 0 0 0( 0 0( 0) 0( 0, 0( 0)

R T , I 1( 01 0: .10: -2) 0( 0)
a PDA A C I CA 0( 0, 0( 0) 8 4) 0( 0

119 P04 GLAUCA 0 0 0 0 at 0 0 0 0 0 0 0( 0 0 0:121 PCIA S p 0 0 1 3 1 0 1 0( D 0 0 0( 0 0 0 1 at 0) 0 1 0
122 1.() t M ROM At F 0 0 0 0 0( 0) 0 a 1 0( 0) 0 0 0( 0 1 0 ( 0)

L(): IMONI'll V p 

) 
I,

124 ON M IV;fARU 01 0) 0( 0) 1( .2) 0( 0) 0( 0, 0( 0) .1( .2) 0( a,
127 Vuit N 1 1 t A JJH LORA D 0 0 1 0( 0 0 0 0( 0 0 0 1 0( 0 0 ( 0)
12 j I'll(LI (1: IA AIII'tH," HII 1 3( 51 0 0 0( .4 1 5 1 0( 0 ( 1 0( 0 1 0ljtZy 0 1 0 1 0 0 1 D 6. ( ) 06130 PUCC I N' I I [A p lANODLS 0( 0) 4 Fj 0( 0 1. IT 0) 0( 0 0( 0)
131 PYROIA GRANDIf I (IRA 0 1 0 1 0 0 1 0( 0 0 0 1 at 0 0 0 0( 0) 0 0 1
1 J:j I" NkjN ( , I ,

t ) 1(:k - 1-:AICLASF1 0, 0) 0( 0, 0( a 0, a, 0( 0 1 0, 0, 0( 01, 0( 0)
134 RANU14C L;: :-% E Art DUS AFFINIS 0 0 0 0 of 0 0 0 0( 0) 0 0 0( a 0 at
137 SAGINA IN r LkM[ D JA 0 0 0 0 1 0( 0 1 0 ( 0 0( 0 1 0 1 0 at 0 1 0 0)
139 SAL 1), ARC, rICA 0 0 1 0 0 4( 6 0 1 0 Of 0 1 0 1 0 1( 3 1 0 0 1

;40 SAL:X LANATAOR VSONII 0( 01 0( 0, 0( 0 0, 01, 0( 0 0( 0) 0( 0 Ot 0))
41 SAL X OVAL F A OVALIFMLIA .1 1 .1 7 1 5(1. 0 0 a 0( 0 1 0 0 at 0) 0 0
1 4 2 SAL I X PLAN I F DLI A PkjLC iRA PULCHRA 0( 0) 0( 0 1 15,0(1. 0 0 a 2,6( 1 ) 0 ( 0 1 0( 0 ) 0 c 0)
1 4 :1 SALIX RETICULATA RE TI CLILATA 0( 0) 0( a) 0( 0 0 0 1.7t 11 0( a) 3.3( .4) at 0
144 5A:AA ROTIINDIFOLIA Ro TUNDIFOLIA 0: 0: 0: 0. 0( 0) 0, 0: .5: .2: 0, 0, 5.2( 0, 0( 0:

4 SA IS AIRL A ANGLIS I I F OL
1 4 G SAAMIAGA CAESPI JOSA 0 1 0 1 0 ( 0 0( 0 0 1 0 1 0 0 1 0 0 0( 0 0 0)

'4t, SA; :;AGA 11:11 111A Ol 0) IT 1) 1( 21, 0( 0, 0( 01 0( 0) 0( 0) Ot 0
4 ! A , MoA [ ') ULOSA 0 0 0( 0) 0( 0 0 a 0 0 0 0 at 0 1 0 0)

1 4 q !.AX I I(AGA It 0( 1 ( ) 0( 0 0 1 0
50 ,AA I I RA( A If S P 01-INOUA 0( 11: 00: 00 a, 01 00, 00) 00( 0, 0, 0, 0( D 0 0)
51 SAXIFRAGA OPPOSITIFOIIA OPPOSITIFOLIA 0( 0) 0 0 0( 0 1 0 0 0 0 0 0 2.5(l 0) 0 0

15.1 SENLCIC A (ROPURPURFUS FRIGIOUS 0( ) , I 1 0 0 0 1( 3 0 1 0)1 00, 01 0: 01, a, 0. 00, 00) OW15b SENUCIO H St DI FOL ILIS I a, 0 0 0 0( 0 0

:57 S LUNE A(:A;JLI!; 0( 0, 0( 0) 0( 0 1 0( 0) 0( 0) 0( 0, 3 0( 0)
59 5 1 ENE WAII B FROULL A ARCT ICA 0 0 0 0 0( 0 ) 0 0 0 0 a 0 0( 0 0 ( 0 1
1 60 5 TE ILAO LIUM IIUSA 7 5 1 0 1 0 0( 0 1 3 0( .7 1, 0 1 0 1 2 1) 9 1 0( 0 0 1 01GI s A A AE A 0 0 1 0( 0 0 0 0 0 0( a, ol, O 0( 0)
164 TARAXACUT PJIYMAMCARPLIM 0 0 1 0( 0) Oll 0 0 0 1 0 0 1 0 ( 0) 0( 0 1 0 1 0)

p I I ) ( ,
65 7 HAI I C I RUIM At I(NLIM 0( 0) Q( 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0
Go rRisTirtim PiCA UM Spi CA TUM 0 0 0( 0 a( 0 0 0 0 0 0 0) 0( 0 ) 0 0)

I G9 WRICULAUIA VtJI GARIS MACRORHIZA 0 1 0 0( 0 at 0 0 0 0 ( 0 1 0 0) 0( 0 1 0 1 0 1
1 72 WIIIIIIWIA Pif,';,)I)LS a 1 0 1 0( 0 1 at 0) 0 0 0 1 0 1 0 0) 0( 0 ) 0 1 a)
9 1 1 0( 1 0) Of I I

N:)WN 
Oc 0)

01 ::, I ;,JlHIWOI 0( 0, a, 0: 0: O 0( 0) Ot O 00( 0) .11 .0) 0 1

185



Table B4 (cont'd). Raw species data for I- x 10-rn plots.
The units are percentage of cover, with frequency in parentheses.

1309 1310 1311 1312 1313 1318 1401 1402

lIVERWORTS
1 73 ANEIJRA PI90015 01 0) at at o a )t 0 )1 01 1 0 0) Ct 0) 01( 01 0( 0)t
42 AASTROPHYLEULM MINUTJC 0 f 0 1 01 0 01 at 01 0 at at at at at at at a0

175 BLEPHIARoSIOMA TIIICI10PtYLLUM BREVIRETE at at 04 0) 01 01 01 0) 01 0) Of 0) ot 0t ot 0t
397 CALYPOC/EIA MUELLERIANA at at at at at at at at at ot at at at at at at
460 GYIINOCOLEA tNFIATA at at at at at at at at at at at at at at at at
441 HAkPANIIIUS FEOTOWtANUS at at at at at at at at at at at at at at at at
405 EOPIIOZIA BIIS1EAOI I 01 01 a(t 0: at at at at atl at at, at at at at at
433 LOPIIOZIA HETIER"OCOLPA at at a 01 at at at at at at at at at at at at at0
407 tLOPtttJ'I A OIIAORI IOBA 0t at at1 at a 1 01 01 0 1 0 1 0 1 0 1 01, 0 1 0 1 01
466 L0F'ttOIA SP at at at at0 at at0 at 1 at at at at at at at at1 0
182 P1 AGI0ILtA ARCIICA 01 01 o1 01 at at at at at at at at at at at at

165 RAUULA PRZOLIFLRtA at at at at at at at at at at at at at at at at
4(11, SCAP ANA I~iI at at at at at at) at( at at at) at( at at at at at
1C8 UMFtKOI.N LEA1FYMGIVERWORTS atI at it It It1 31 01 at at at at at a at at at
ta9 UINKNOWN TIIALEOID LIVERWORTS 01 0) ot 0t at at 01 at at at at at at at at at

MOSSES
1 92 AULACoPIRIUM ACUMINATUM at at at at at at at at at at at a) at at at at
1 93 AllACI1NIU"I PAL'IITRE of 01 01 01 .1f 2) at at at at at at at at at at

19 RALACO..NIM tt'GIOIIM at at at at If1 .3) at at at at at at I at 21 01 0)
448 RA//IIYItECIACEAE at at at at at at at at at at at at it .31 01 0)
432 BRA.'tYtI1t'.IM GROENLAN.1CUM 01 01 at at It .71 a( at at at at at at at at at
19 . ttttACttYlt'ICIIIM IIIRGIUM at at at at at at at at at at at at at at at at
440 nR~YIIM AEGUVICIJM at at at at at at at at at at at at at at at at
199 I.IITUII1 W AI IICum at at at at at at at at a 01 ofa at at at at at
205 tP,YULM STEFIOTWtCIUM at at at at at at at at at at at at tt 1t at at
43' ~ INUII tORttf.IUM 01m 01 ato at at 01 ot at a o at o at at at at at
2ac ovYRtUM WRIGHT1I 01 at at at at a) at at at at at at 01 at at at
363 IIIIVUM SF at 0t it .3: 2.51 .51 01 01 .11 .11 01 01 51: t at atI
209 CA -LIERGON RI1CIIARDOSIIII ROBUSTUM at I 1 a 0t at a a a at at a at at at at at at212 CAILIFRGUN St atI atI at at) .4 .31 01I at at at at at0 atI at 01 01
213 CAMPYLI UM STELLATUM 01 01 .21 .7: 10.21 1.01 Of at at at at at at at at at
214 CAIOSrOPIIUI NIII3ITUM at a aa at at at at at at at at at at at at

25CRAAOIION PuRI'UtEuS at at at at at t at at at at at at at at at at
216 CINCEOU INTIU 01 1 1 01 1 . 01 01 01 01 01 01 01 at at 0
217c1N1: :tatM 1Ah1'r t" at at at a at at at at, at at) at at at at) at at
4f1 C'I"CIII)UM StYGIUM at at at at at at at at o at o at atI at at at a
449 I1NCL I.Utl S' 01 01 0 at at at at at at at at at at at at at
218 t2RItttPttYtIJM CIRRUSUM at at 0 at at at at at at at at at) at at) at at
219 CRATUNEURON APCTICUMt 01 at .1 .1 01 01 01 at at at at at it 2, at at
221 CTENI1DIUM MCLI USCUM at at at at at 01 at at 01 01 t at at at at at,
223 CYRTOMNIUM HYMENUPHYLLUM at at at at at at at at at at at at at at at at
227 DICFIANUM ANGUS TUM at 01 0 01 0 at 01 0 1 31 71 (0 at a a at at 0
228 OICRANUM ELONOATUM atI atI atI atI atI at at at at0 atI at at atO atI atI at
390 ofICRANUM SP. atI atI atI atI atI at1 01 atI atI atI at atO at 0t atI
229 OtIYMOoN ASPERIFOLIUS at at at1 0 atI at at atI at at atI atI atI at at at1 at
230 DISTICHIUM CAPILLACEUM o1 01 .1 .3) 4 511.01 at at at at at at 1.7(1.01 01 01
232 1S1ICIIIUM I NCLINATl at at at at at at at at at at at at 1t 41 01 at
233 D tFRtCHUM~t FL EXICULE a at at atI at at at at at at at at 6( .4 01 01I
236 DUIIPtiNoCI.AOIJ RBIEV IFoLIUS 01 01 3.41.01 1 1 Ot at at at atl at .3: .2t, at at4.237 DIft-AIIOI.ADttS REVOEVENS at at at atI at at at at at at at at at at at at
238 DttJti1,IIOCI AltoS UN I NATUS atI at at at at at at at at at It at a It t a
239 ttt tPAtMtCI ADtS SP. 01 t t a at 0 01 0 01 at at at at at at
240 FNCALYPTA ALPINA at at at at ot 01 01 ot at( at a 01 41 61 01 0
241 ENCALYPTA PRtOCERA at at at at at at at at at at at at at at at at
244 EIICALYPTA SP. 01 01 a 01 01 It I 0 a t atof at at at at at at246 FISSIOENS 0SMIJNU0IOES 01 ot at at at at at at at ot at at at at at at
450 FISSIDENS SP. at at at at at at Ot at at at at at at at at at247 FUNARIA ARCtICA at at at at at at at at at at at at at at at at
250 IIYLEOCOMIUII SPLENDENS OBTUSIFOLIUM ot 01 o: 01 01 o)t It at at of to at at at at 01 t251 IIYPNUI BAt IBEIERI 01 0 01 01 o 01 o 0) o1 01 01 01 01 at 01 01
252 ttYt'NIM CIIPRESSIFCIIME at o: 01 01 01 01 at at at at at at at at at at)253 tP~tJfi PttCFRFIImUM Il at at at at at at at at at at at at at at at
254 IIYINIIM t.F-V.LUTUM at at at at at at at at at at at at at at at at256 1tvt'Nttti SP 01 01 a It It at at at at at 0: 31 1: 01 01

57 1t.[t'itttYt~tt PYRIFFIRME at 0I 01 0I 01 I Cl 01 01 01 01 01 it It at 0
256 'IF USIA Ttttttttt.IIA at at at at at( at at at at at at at at I I I I o at at at
259 MItF ;tA WELIIIIIIISA at a; of af fJ at ol of o) f o: o o: of
441 MNU ANIIREWSIANU~M 01 0I 1 at at at at at at at at at at at 0 at 0I
260 MYIIIM BLY IT I III at at a at It 01 01( It Cl 0( 01 1 01 0I 01 0 I aI
431 PIAOIoMNIIMi EEL IPTICUM It 01 ) 01( It It( .61 01 01 01 ,1 01 , at 0I 01 01 01 I262 MYUREELA 4015068 at atI atI atI at atI atI atI at atI atI atI atI atI atI at
264 ONCOPHORUS WAtiEENBERGII 01 01I I It I If .3) 01 01 1 0 0 at at t1 2 1 0 1 0126 5 O.RTIIITHECIU.M CHRYSEUM atI atI at at at atI atI atI atI at atI at at atI atI at
268 PMILONOTIS FONITANA PIIMILA at at at at at at at at at at 01 at If it 01 01410 PEAGIOPUS CEDLPIAIIA 01 01 a t at atI at at atI atI at at a(t a 01 0
272 POONATIJM ALPINt11 01 a 01 01 IfI .2 01 0 I It St 0 1 01 I 7; oI 01 C
446 POLYTICRACEAE 0 at a tI atI at at at a a a ato a a atat at at atI
275 POI:I :A NIIIANS oft 01 1 It at at at at at at at at at at at 0:t404 P01111A SP at at o 01 It it 31 01 01 0 0 0 0 If 2 01 01
76 IIIACI9ITRIUM IANUOINOSUM at t a a at at at at at at at at at at at at at

278 RHYTI I0UN1 RU059 G01M atI at at at at atI atI at at at at at aIt a
279 SIChIIPIIIIUM SC GI UtES at at at at a at at at at at at at at t at at
280 sCOttPlttt ti tli SCEINS at a It at at at at at It 01 01 01 01 01 0 0
282 SPLACIINUM VASCI9ITSUM at at at at at at at at at at at at at at at at
283 STEOONI1AnLATIEFtLIA PILIFERA at at at at 01 at at at ot 01 01 01 01 01 a1 0

5TETRAF0(tON MNI 0IS of at 0 1 01 01 a1 01 01 01o at at 01 If 1) 01 01
287 THIUI I IM ABIETINJF 01 Cl 01 01 a(I 01 01 0 0 I 0 01 01 21 41 01 01
288 TIMITA A37TIC 01 01 1 1 at at It at at at 01 3 1 21 01 0o28 IMA ?1I(Apt I ITANA BAVARICA 01 0I 01 1 01 I at 0 aa1 0 01 0 1 at at at o

29 IMM IA, NI)lVLOICA Ot at atG t aa at at a t at at at at at
291 tttTIPTIM I TENS 01 01 01 01 2 01 31 01 01 01 0I 01 01 3 311 0 01 01
292 t013Elt IItA 01 01 0I 0I of o1t at a t a at at at at296 luttlUi A IIIIIIAEI 01I 01I 0I Gt at at a It 01 o 01 0I aI It it) I t a
2199 VI TIIA ttt'tlttREA 01 0a 'I 01 G I1 01 01 01 0a1 Cl01 01 01 0) of
9013 tU~Nttt(,W. MUSS I 1 2 1 01 0) 01 0) 01 01 1 2) .1 1 4) If 71 014 0 1

LI CIIENS

299 ALECTORIA NIGRICANS at a 0: 018 010o( ) 01 0)* If it 0101 4:6 O 1

30 .z FCr..I -t-t-.-~tCA ' . -- - - -0 -

186fi~



Table B4 (cont'd).

1309 1310 1311 1312 1313 1318 1401 1402

307 CALOPLACA SP 0( 0) 0( 0) 0( 01 0( O 0( 0) 0( 0) .1( .7) 0( 31

310 CETRARIA CUCULtATA 0( O) 01 01 0( 0) 0( 01 .1( .4; O 0) I 31101 O O

311 CEIRARIA DE)ISEI O 0) 01 0) 0: 1 1O O0 1 0( 01 0( 01 0( 0)

312 CETRARIA ISIANOICA 0 0) 01 01 1( .21 0( 01 .1( .7) 0( 0) 2.511.0) 01 01

3I4 CEIRARIA NIVALIS 01 0) 0( 0) 0 0( 0 0 0) 01 0) .61 0) 0( 01

31C CIRARIA RICIIA OSONII 01 0 0) 01 01 0) 01 0) 0( 01 0) 0) .11 11 0 0)

31 CE IRAR IA TIIE SII O 0) 0( 0) 0( 0) 0( 01 0( 0) 0( 0) 0( 01 01 0)

38Sl IIAOONIA ULRACIIIS 01 0) 0 0) 0( 0) 0( 01 .1( .21 0) 0) 0( 0) 01 01

318 IA0INIA LEPIU.IlA 0( 0) 0( 01 01 0) 0( 01 1( .31 01 01 01 01 01 01

42/ ( 0I AUINIA P It 1OPIIOA 01 0) I( 6) 11 1 1 01 0 1 0 ( 0) ( 0) 0( 0

319 (1ALONIA POL I. Ut1 01 01 0 01 11 .31 0 0) .2( .6) 0 0) .11 .9) 0 01
320 CLMOONIA g l1AMO.lA 01 01 0) 0 0 01 01 01 01 0) 01 0) 01 01 0( 0)322 CLADONIASP 0 01 0A 01 0 0 1 0( 01 01 01 01 01 01 01 01

327 COR*N)CULARIA OIVERGENS 01 01 01 01 0( 01 01 01 01 01 01 01 .1 .1I) 01 01
328 DACTYLINA ARCIICA 1 I O O 01 O 01 1 8) 01 01 .21101 01 01

329 DACTYLINA RAMLOSA 0 0) 01 0) 0 0) 0 0 0 01 ( 01 01 0 0) 0 0 0)

330 EVERNIA PERFRAOILIS 01 01 ( 0 0( 0) 0( 01 O 01 0( 0) .11 .71 01 01
S33) F YILENSIA BRACTEATA 0( O ( 0 01 0) 0 0 0 0) 0 01 0 01 01 0( O)

332 GYAIECTA FOVEOLARIS 01 01 00( 00 0) 01 0) 10( 1 0 0) 0( 01 0 01

334 E)YPOGYMNIA SUI)OASCLJRA 01 0 1 ( 0 1 01 01 0 0) .1 .3( )0 01 2( 791 01 0)

3313 .ECAN(I RA BRCTON 01 01 0( 01 0 01 0) 01 51 4) 01 01 .( 81 0( 01

342 ILItELA RT.\MEII O IA 0 01 0( 01 01 01 0 01 0( 01 0 01 0( 01 01 0)

33 ) I4 -CII) A VEI NALIS 0 O1 0( 1 01 01 01 01 ( 1 ) 1 01 .1( ,1 01 0)
393 :1I5ptiAM SINNIIAIU 01 01 0( 0 1 01 01 01 0 ( 01 0 01 01( ) 01 01

342 LOPAOIM FECUNU OO 0O1 01 01 01 01 0) 01 1 6 ( .41 0 01 2.51.01 0 01

343 UCII VLIECHIA IRIGIDA 0I 01 01 01 01 01 01 0) 11.011.0) 01 0) 2.8) 81 01 0)

43 CIIROLECHIA FRI1ILA THELEPHOROIOES 01 0 ( 1 0( 01 0( 0) 0( 0) 0( 0) 1( 0) 01 01

346 PELG1RINA APTItOSA 01 0) O 01 ( .41 0 0) ( 0 1 01 0 . ( 1) 0( 01
349 PELIIERA CANINA S L. 1 01 01 01 1 3( 0 0 ) .1 1) 0) .5( .61 01 0)

353 ELIIERA SPURIA SOREDIATA 0fI 01 0) 01 01 1 1 1 0( ) 00 0( O)

418 PERTUSARIA C'ORIACEA 0( O0 O1 0) 0 1 0 0 ) 01 0( 01 ( ) 0( 0
35 PERIUSARISC DACTL INA 0 0 ( 0 0 0) 01 01 0( 0) 01 01 01 0) 01 0)

384 PE1TSARIA SP 01 01 01 01 0( 01 01 01 01 01 01 01 II I11 01 01

"3 PHYSCONIA RUSCT.NA 01 ) 01 ) ( ) ( 0) 0 0) 0 0 0 .3( 1 0 01

400 PE) 1)1tlNOA;P 0L 0O 0) 0) 01 0) 01 01 00 01 01 0) .2 71 0 0)

369 SPIIASROPHORUS GLOBOSUS 0) 0 0 0) 01 01 01 01 .21 .7) 01 0) 01 01 01 0)

370 SIlELCAUON AI PINU O O) 0 0) ) 00( 0 0 01 0( 0) 0( O 01 01 0( 01

372 IIIAMlNOLIA SUBULIFORIIIS 01 01 I( .1) 20O1 11 01 01 .3(1.01 0( 0) 1.7(1.0) 01 0)
429 TONINIA CUULATA 0 0 0 1 0) 0 0) 01 01 0 01 0 0) O 0) 01 0

35 PANTORIA ELEGANS 0) 01 0( 0) 0( 01 01 0 01 0 01 01 01 01 01 0)

403 UNNW{I CRUST3SE LICHEN 01 0 .1 ( 31 0) 01 01 0) 0( 01 01 01 221 41 01 01
3,6 1INVNOWN FRUTICOIGE LICHEN O 01 0( 0) 0( 01 01 01 .11 .3 01 01 .21 .7) .11 .7)

379 NOSTOC COMMNE 01 0) II .40 O 0: 0( 01 01 0) 01 O 0: O 0( 0)

380 IIOSTU(C SP 0( 0) 0( 0) 0( 01 0( 01 0( 0) 0( 0) 0( 0) 0( 01

J's1403 1404 1406 1408 1411 1413 1415 1420

* VASCI)) AR Pt ANTS2 ALOPECURUS AILPINS AIPINUS 0 0) 0 1 0 01 01 01 0) 0( 0) 0) 01 01 0) 01 0)
3 ANLRSAI CIIAMACIASME LEIIMANN0ANA O0 0) 01 01 0 01) 0 01 01 01 01 01 0( 01 0( 0

4 AN{IIOSACI A3[('INTRIONALIS O 01 1( ) 01 1 0) 01 01 0) 01 0) 00 0) 01 01

5 ANt"IIN)- IARVIILO A 0( 01 O 0) 01 01 l 1 0 0( 01 01 01 0 01 0 ( 0)
.5 ANEIION RIC)IARDS('NII 01 01 0) 0 0 0) 01 01 01 01 0) 01 a 0) 0 1 0)

9 ALCTAGRC)IS tSATIFOI IA S.L. .0 51 0) 01 0( 0) 01 0 0 01 0) 0) 01 0 ) 01O

40 AI¢CTNOI')I1.. S FULVA 01 0) 0 0 1 0 0 0) 0) 0) 01 ) 01 0) 01 0) 0) 01

* 12 ARM/NIA MARITIMA ARCTICA 0) 0) 0) 0) 01 01 0) 0) 0( 0) 01 0) 0) 0) 1 01

319 ARlEMISIA ARCTICA ARCTICA 0) 01 0( ) 0) ( 01 01 0) 0) 01 01 0) 01 01
"14 ARTEMISA BOREALIS 01 01 01 0) 0) 01 0 1 1 0 01 0 ) 0 ( 1 0)

I c ARTEMISIA ULOMERATA 01 0) 01 0) 0 0) 0 0) 01 0) 01 0) 01 0 0( 01

18 ASTRAGA) IAS ALPINUS 01 01 0)) 01 0 01 0) 0) 1 0) 0) 0 0) 0) 0( 0
8 ASTRAGLILUS UMBELLATUS 01 0) 01 01 01 "1 01 0) 1) .61 01 0) 01 0) 01 0)

22 BRAYA PURPUIASCENS 01 0) 0: 0) 0: 0) O 0) 0 ) 01 0A 0) 01 01 0( 01

2 BRA/A SP 0 01 0) 0) 01 0) 0( 0) 01 01 01 0) 01 0) 0( 0)
24 )11tIIUS PUMPELLIANUS ARCICUS 01 O 0( 0) 0) 0) 01 0 1 0 0 1 0) 01 0) 0O

25 CA) TILA PA IISIRIS ARCrICA 0( 0) 01 0 1 0) . 11 1 01 0) 0 01 01 0) 01 0)
R 2 RA) ISAINF DIGITAIA 5( 2) 01 01 01 01 0( 01 0( O) 0( 0) 01 0) 01 O)

26 IAIIIAMINE PRATENSIT ANDUSTIPOLIA 0( 01 01 0) 0 0) 0( 0) 01 01 0 ( 01 0) 0 01 0)

2 ' 9(5)'))) A(UATILIS S L 0) 0) 26 8)1.0) 37 711.0) 22 411 0) 01 01 39.911.0) 12.111 0) 6.6(I.0)2 30 A AFROFUISCA 0( 01 0) 01 0 ) 01 0 1 0) 0 01 0) 0) 0) .31 .2)

1 3) CARl A BIGELOWI I 14.3 .9) 01 1 0) 0) 0 )01 0) 01 01 01 .41 3) 0 0)

33 CARE' MARINA 01 0) 0( 0) 0( 0) 0( 0) 0( 01 0( 0) 0( 0) 0( 0)
13 CAREX MEMBRANACEA 0( 0) 01 0) 01 0) 01 0) 01 01 0) 0 0( 0 0) 0)

136 CAREX MISANRA MISANORA 0( 01 0) 0 1 2) -I) 01 0) 0( 01 0 0 22 .8) 1. 01 .01

=p37 CARE') RARlIFLORA 0) 0) 29) ,7) 0) 0) 0) 0) 01 0) 01 0) 0) 0) I1 2)I.01

36 CAR/A ROTUNOAIA 0) 0) 01) O 0) 01 0) 01 (0 0) 3.91 .81 01 0) 3.3)1.0)
39 CARE' RtIP METRIS 0( 0) 01 01 0) 0) 0 0) 1 6) .7) 01 0) 01 0) 01 0)

40 CAEX SATATILIS LAXA 0 0) 01 0) 0) O) 0 0) 01 01 .5) .31 0) 0) 0 0)
41 CRl' SCIlP)I1EA 0( 0) 0) 0) 0( 0) 0 0) O 01 0) 1 0) 0) 01 0)
42 (ARl') SUFISPATIIACEA 0( 0 ) 1 6 ) 01 0) 0 0) 0( 0 1 0 01 0) 0) 2.1 ) )
44 CA|I ) AI1INATA 0( 0) 0) 01 0) 0) ( 1) 0( 0) 01 01 01 01 01 0)
21.5 (AI: RIG' I( .1i ) ( 0 ) 0( 01 0( 0) 0( 0) 0( 0) .11 11 0( 0
48 (;')SIGPE EIRAGONA TEIRAGONA I 5 1 7) 0) 0) 01 0) 01 0 () 0 ) 0 0 0) 0) 0)

47 1IASI))M )IE[RIIIG)ATIAIM aEERINGIANUM 0) 0) CI 0) 0) 0) 01 0) 0( 0) 0( 0) (0 0) 01 1

k
.  

49 '~R ()TSAMIIIIFMUTI INIEGRIFOLIUM 0 0) 0) 0) 0) 0 0 0) 01 0) 0) 0 0 0) .D .a 0)

9 5) CuCIII.EAR IA OFFICINA IS ARC0ICA 0 01 01 0) 01 0) 0) 0) 0) 0 1 0) 0) 0) 01 01
5 DECHAMPSIA CAESPITOSA ORI0NTALIS 0 0) 0) 0) 0) 0) 0) 0) 0( 0) 0) 0) 0( 0) 0) 0)

53 DRAA ALPINA ( 0) 01 0) 0) 0) 0 0) 0( 0) 01 0) 4) 91 01 0)
5 URAA LACEA 0( 01 0) 0) I 1 ) 0 0) 0 0) 0) 0) 0 0) .1 . )

5 57 DRAEA SP 0) 0) 0 0) 0( 0) 0 0) O1 0) 0) 0) 0( 0) 01 01
36 8RYAS INTEUR)FOIIIAINR L0 041101 0) 0) 17 91.0) 0) 0) 3) 5(1 0) 0) 0) 16 3) 0) 12 .31

759 1JP.NIIA )ISFLR 1 01 0) 1 ( 0) 0) 0) 0) 0) 0) 0( 01 0) 0) 01 0) 0) 01
61 )-LYMl)1. AIINARIIS MOLLIS VILL3SISSIMUS 0) 0) 0) 0) 01 0) 0) 0) 0) 0) ( 0) 0) 0) 0) 0)

3? I PII IU1 IATiFO) IM 0( 01 0( 01 0) 0) 0) 0) 0) 0) 0( 0) 0( 0) 0( 0a

6341)0, ). (UM ,\ VEL.NSE 0) 0) 0) 0) 0) 0) 0 0) 0( 0) 01 0) 0) 0 0) 0)

61 IEI- IUN SPIPOI(IE O 0) 0 0) 0) 0) 0 0) 0( 0) 01 0) 0) 0) 0( 01
4), II))) IU) 1RII(;.AICTA 0 01 0) 0) 0) 0) 0) 0010 0) 0 ) 1 ,)

_me, ~~~~ ~ ~ ~ I ( I;~ ,Rh~'I|I O( OI OfO (O (0 (O ( O) ( OI O(O

4 399J )R(UPII1)RlN AR IO)TIFO).IUM S F. 14 0) 9) 7 811.01 9111I 0) 7) 6) 0) 0) 1.1) 8) 5) 4) 1.8)1.01
49 RIOPHORUM RU55SEO.UM 0) 0) .9) 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0) .1( .8)
1/0 FRIDP))ORM SCHF(IC17ERI SCl)E)IC))ZEI 0) 0) 0) 0) 0) 0) 2 51 0) 0) 0) .5) 9 0) 0) 0) 0,

/, )IGPI I EORfl VAGOINAIA 3 3) 3) 0) 0) 0( 0) 0) 0) 0) 0) 01 0) 0) 0) ( ) 0

17:) ) IZ TIj(1A EIIITA((I),S I 0( 0) 0) 0) II 0, 0 0) ( 0 ) 0( 0) .1( .6 0( 0)

187
4'0

51, COCIII--- ARIA OF I I A I. S. ARC . [C 0 . . . .1 00 00 00 00 00 . . . . .. .. - -. o 01 .

52r ,D. , E. \ . . . ,. . , . . , -.CH. . . . .  .... PIo.. , ,SA .. . .- ,..-L-, ...0 ,) 0 . .. 1. .. ,-0 1, 0 .1 0 .1., 0 ,1.. ,. .1..D).: 0
53 ;, DPAB AJ. ;:, 'L -,: U(,' " . 0) 0 1 0" 1" 0" 1 "' 1 0 1 "0 "1 " 0" 0 "" "0 "" 1 4 -. 1 0.. . . . . .O.



Table B4 (cont'd). Raw species data for 1- x 10-m plots.
The units are percentage of cover, with frequency in parentheses.

1403 1404 146 10 41 1413 1415 1420

74 iESIUCA HAFFINl3 NSIS 01 0 0( 0) 0( 0) O 03 Of 0) O 01 0( 0) 0( 0)
76£ FSESTL(CA IULRA O 0) 0( O 0( 0) 03 0) O 0) 0( 0) 0( 03 0( 0)
18 GIITI3IANECI A 0R(3P3N0U PROPINQUA O 0) O 01 0( 03 0( 0) O 0) 0( 0) O 0) 0( 0)
79 l3 I I (OCIII33 P9UCIILORA O 0) O 0) O 0) 01 0) 0( 0) O 0) 0( 0) 0( 01
83 IIIN(AlS B3GIImIs 0f 0) 03 0) O 03 O 0) 0( O O 0) .( .7) .1( .2)
. 333Ct CA'IA fli9 CASTANEUS o 0) 01 0) 03 0) O 0) O 1 ) ( 0 ) O 0) O 0)

81 t3,33ISIA fl),-A3339D10ES O 1 ) O ) 1 0) ( 0 ) Of 0) O 0) O 0) 0( 0)
A .' It'.3lfflftllA ARuTICA O 0) 0( 0) O 3 ) O O O ) O 0) 0( 0) 0( 0 )
9(0 I ,DIA , IOIINA 0( 0) O 3 ) O 0 ) O ) ( 0 O 0 ) 03 0 ) O 0)
---1 1 -1 ARICIICA 1( 4) 0( 0) 1( 3) O 0) O 3 ) O 0) .1( 4) O 0)
92 3 .UZUIA C33IF USA O 0) 0( 03 Of 03 0( 03 03 03 0( 03 0( 03 O 0)
94 MINUARIlA AFICIlCA 0( 0) O 03 O 03 O 0) 03 03 O 03 0( 0) 0( 0)
9G MINUARIIA RUBILtA 0( 0) O 03 0( 0) O 3 ) O 3) ( 0 03 1 .13 O 0)

:1041 "IXyT fI'S L43 PLAI IS O 0) 03 0) 0( O O 0) 0 ( 0 ) ( 0 ) O 0) 0( 0)
303 O TIOP3S NIGRESCENS BR3YOPHILA O 03) O 0) O 03 0( 0) 3 211 0) 0( 03 0( 03 O 03
305 V'A'AVIf-R LAPPOtNICUM OCCIOENTALE 03 0) O 0) O 3 ) O 03 03 03 01 0 3 03 03) O 0)
10. .APAVER MACU,,NII 1i 3) O O 01 01 O 03 o 03 01 01 O 03 01 03
108 3A3R'A NIJUICAUt IS NIIOICAULIS O 0) 03 0) 03 03) 0( 0) O 3 ) O 0) 0( 03 0( 0)
109 3'tDICULt.I5 CAPITATA O 01 0( 0) 0 03) Of 0) 1( 1) O 0) 0( 0) 0( 03
11 I'LiJI(I) 3A IS IANA[A 0( 03 O1 01 13 2) 0 03 o 0) 03 0) 1t .2) 03 0)

33 3 31 A311 S 3333 lICA INTERIOR 03 03 0 0 0 0 03 01 03 03 03 01 01 03 03 03 03
3681 1 DI LU A3l3 I I D(3 I.CA S L O 0) 2( 7) O 0) 0( 0) O 3 ) O ) ( ) .3( .9)

I.3 OfL333II 3 F033.tI33O5) O ) O 0 ) Of03 03 01 03 01 0) O 0) 03 0)33, 305 A3.33 IIA Of 03 01 0) 0f 0 O 03 O 0) 0( 03 O 03 0( 0)
6118 306 ARLI) 33A O 03 03 O O 03 O 03 0 0( O 0 0 O 0 : 0( 0)

119 OA GtAUCA 03 03 03 03 01 03 01 03 01 03 03 03 03 03 03 0)
121 PUA SP 01 03 0, 01 03 1 ( 0 03 03 01 01 03( 0 3 0 0)
122 PO L1MONIUl BOREALE Of 03 0( 03 01( 0) O ( 0) 0 ) 03 O 0 03 03 03
124 PCILYGNUII VIVIPAUII3 I3 23 1 73 33 23 01 0) 3 5) 03 0) O 03 .2( .6)
327 POIENTIIIA UNIFIORA 0: O O 01) 03 O 0( O O O O 03 O 03 O 03
329 PUCCINCL. IA ANJE3RSONII 03 03 01 03 03 03 01 03 03 03 03 03 03 03 03 03
130 PUCCINELLIA PRVLGANOOES 03 03 03 03 01 03 03 03 03 03 01 03 03 03 03 0)
131 f"Y3OIA C3PNOIFLORA 03 03 03 03 03 03 03 03 03 03 03 03 03 03 0 0)
I3i #IANJNCUI 'I. PALL AS0: A S 0 ( 0) 01 0) .6(.0) 0) O) 0( 03 ) 0( O 0( 03
I33 ):NNCL PEDAL3FID 03 03 O Of 0( O3 03 0) O 3 ) 03 0 ) O 0 ) 3 0 03

34 ,6NCL P) IA AT IICIIAROS NI 03 03 03 03 03 0) 03 03 03 03 01 03 03 03 03 03
34 SAG: A3 I VAI ) I A A 0 ) 0( ) 03 U; 0 03 01 03 O 3 ) 3 0 ) ( 07

0: ;t X A~rtAO O) 1( .5: 1( 2, O( O) 0( Of 0( 0) .3f . ) .1( .2)
145 SAUI 3IR AtAIAIOCIFDSON 0 003 03 03 03 03 03 03 03 03 03 03 03
141 SAI X A FOI A OVALAS FOLIA 0( 0 O 01 O 03 0( 0) 0( 0) 03 03 0( 0 1( .7142 SAAI IX PLANFOL A PULCR0 U CHRA .5 2) 1 .2) 0 0 0 03 01 03 03 03 O 0
43 SALL X RErlCULATA RETI ULAIA 8 1(I 0: .1( -5) 2 1( 1) O( O) 2.2( 9) Of 0) 3.5( 9) .1( .2)
144 SALIN ROTIUNOI FO IA RO0UNDFLIA 1 0 5 O 0 03 03 O 0 3 1 1 0 03 03 .1 03 1 (

145 SAUStGREA ANGUSTIFOLIA 01 0) 0( 0) 0( 1) 0( 03 0( 03 O 03 03 0) 0( 03340 SAXIFRAGSACILIS 0 0) 0( 03) O .2 03 01 0 1 01 003 0 O O)

148 SAX FRAGA OIU O A 0( -) 5( .6) 0( IS 0 03) Of 0) 0( 0) O 3) 0( 03
149 S.XII"RAGA HIF CIFOLIA 0( 0) 0( 0) 0( 0) 3 0 0 03 01 03 03 O 0)150 LAXfFRAGA HIRCULtILS PROPINQUA 0( 0) .4( 5 1 03 03 03 03 03 03 03 .4 43 .1 4)

* 30ST~ AIA3UIIIIA0303 0 0 3 1 03 03 03 0 01 03 03 03 03 0
151 SAX IF AGA OPPOSITIFOLIA OPPOSITIFOLIA 01 0) 03 03 0( O 0( 03 1.01 .3) 0( 0) 1 5 2 ( 0

15 1 F (; O A R IM R |'U R F U S F R IG IL U I03 .7 ) O 1 ) O 0 ) ( 0 ) 0 0 ) 0 3 0 ) 0 0 1 0 3 0 3
35 ,t'hLFC tR3I I '"SINI 0I 03 O ) O 0 3 0 Of 0) 0( 0)
366 ItN 0AT 13CALI0 03 03 03 03 01 03 03 0 03 01 ) 03 0) 0 03
I369 S:L N WAIILI-IL LA ARCT ICA Of 0) 03 0) 0 0 0 0 0 0( 0 03 03 03 4 4 03 0 41370 TELIAR] IA H 0IES O 0 O( 0 01 031 03 0 01 0 0 03 03 031 0( 0
160 53TILA lA LAETA 33 . Of 03 ) 0 3 0 O 3) 00 03 03 0 1 0( 3164 TARAXAUM PIiCMATOCARPUM 03 03 0) 03 0 031 03 0( 03 03 03 .1 O| O 03
16 TlALICrUM ALPINUM O 1 ) ( 0 0 .1 0 0( 0 0 ( 0 1 03 01 0( 03 0( 0)

1423 1NS3333333 1INTII 13 .3 33 03 0 3 0 3 0 3 0 3 0 3 0

1 6 , T R i J' L T M S P I CA T RU M S P I YC A T U M 0R 0V R E . 3 O 00 0 3 0 O 0 3 0 ( 0) O f 0 ) 30 )
I II UC ULARIA VIIIARIS MACR0HIZA 3 03 03 03 03 03 0 03 O 0) 03 03 O 01 O 03.14 3.IlIIL SIA PIYSODS 03 03 O 0) 03 03 O 0) 03 03 0( 01 03 03 ( 0

.901 111,, NOIA MNSCTAI 13.03 03 03 03 03 03 03 03 03 03 03 03 031 03 03

91 I1i IfIN LITRCOT O 03 0O) O ) 3 0 0 ) O 03 03( 03 03( .5 0( 01

L IV[ P'WORTS

1 7 3 AtlI'UI:A PINGUIS Of 6) 01 0) 3 013 O( 0 ) 031 0) 0( 03 0 0 3O
462 ' . ANAPIO/IY [to 03NUTUm 0 G3 3 03 03 0 0 1 03 0 0( 00
3I I VIAIIOMIIA RCHOPHYLLUM BREVIR 3 03 03 03 03 0 0 0 3 03 0 0 0 0 3 0

364l'ILIEIII CLIAE 1 383 0 1 030 03 03 03 03 30 30 3036,33133 POIIRI 2 03: 03 . .31 03 03 03 03 03 03 03 03 03 03

4 G/.*-13 C A I Y P O E I A M U F L.1 E R IA N A 0 ( 0 1 ( 0 ) 0 : O 0) O 0) O 0) O f 0 ) 0 ( 0 )

40 CYNCIEA INFLATA i 4) 0. 0 0 ) O ) 3 0 0 O5 03 0( 03 0( 0)
366 .1 31 HARPA1NTHUS FIO) WIORAUS 03 03 2 73 03 03 0( O 3 ( 0) O1 0 ) ( 0 03 03
.305 LOPt A BI3 STEADIVI 1ERI 0W1 ( 0 03 0 0 03 0 0 03 03 03 03 O3 03* 9 433 PIIOZIA HNROCOLUPA 0( 0 3 031 03 03 03 03 03 01 0( 0 3 ( 0 03 0

* 39 A340 LA Opt.3I A PUADRILOSA 1( 63 01 03 01 03 01 03 03 03 03 03 03 03 01 0)

34G LAUtIA SP O( OIGIUM ) 9 (0 0) O() 4) 03 0) 0) 0) 03 03 03 0) .( .2)

43 Bf. ACHtV7 EUI A AONANI3 03 O 03 03 03 03 03T 01 031 03 03 03 031 03t 03 031 031

1896 ,LAGIOCHILA ARCTICA O 0 03 03 0 3O O 3 03 0 0I 03 .0 0 Of 0 )

I 4 4 II IJ l I I I IC I I A R F 0 01 0 3 0 3 0 ( 0 3 0 ) 0 ( 0 ) O 0 ) O 0 ) 0 ( 0

' 0RA A PROIF RA 1( 2) 03 O 03 3 O 03 03 0) O O0 Of 0 ) O 0)
406 CAPANI S I MMONII 2 0:13 03 Of 03 3 5) 0( 03 O 0 ) O 0) O 03 03 0)
180 3LT 3113L LT AFY JVER ORTS 03 03 2 7 03 03 03 03 1 0 03 03 03 03 0 03W316 31311 IITA I 0 3 0 03VERWt TS O0 03 0) O 03 0( 0) 03 03 0( 03 03 01

M03?FS

9 2 A U I SACO N IUM A.UM IN A TU1 ( 0 3 O 0 3 ( 0 ) O 0 O 0 3 O 0 ) 0( 0 ; 0 3 0 )

1 9 3 A IT L A ( I)N I U J1 P Al U A TR O O f ) 0 ( O) O0 0 0 O 0 3 0 3 0 3 0 3 : ) O 0 3 0 ( 0 3
294 AUIr33 NItM ' IIRGIU 0 0(0 40 03 03 03 03 03 01 03 03( 1 2.)448 BRACHYTI :A LAE I 3 ) 03 I0 5) 3 ( 0, If 2 O 3) 03 0) . O0

432 BRACHYrHECUI l ROELANDICU33 03 0 0 Of 0 03O03 03 3 03 03 O 0)
;96 B((AC14YTHEC UM TURGID UM I( O ( O Of 0) Of O) ) OfO 1 ( O O(f 0

215~~O ofRI3III OfIIIREI 3 0 0 01 03 3 0 3 0 3 0 031 03 03 01 01

C40 IRYUM AGOVICUI O0 03 . 3 0 03 03 0) O 0 1 0 0 0 03 0O O).1 99 BRYUM AR PTC C Of 0) Of 0) 0( O1 0( O1 0 1 O ) O0 0 O( 0 O( 0O).
205 O RYItJ S TEIO I CHUM4 Of ) O( ) Of O) 0 0) Of ) 0 0) 0 0( Of O 01

439 sIIV T R/IFO& IUMO Of Of O O O O O Of
2(6 t eGf¢f4ff W(IGft( 1 O)( O) 01 01, Of 01 01 0, O ) O ) 1 0 ( O

20(}j OfIIIHO R~(RS1I OUT 01O) 0 0 1 0 ( 0 0( 0f 0 O) O( O) O(O
I1 I;l IL(;I ,PO O) 0 O1 0 01 O( O1 O O O 01 3 O) 1 . 04)

3 13 (:A Y I f S~ t A U 1( O f O ( 7 ) 0 O ) O f ) O f 0) I 1 I 1
l

.  
1. C I (I)*I) NOf r~ 0 ) 01 01 Of 01 O( 0) Of 0I 01 01 O0) ( 0

21.? ( A" {tl, 6; I'IR (I O O O O O ) Of 0) Of O) O() O 01 O ( 4)

213 J|NC I II A TOU ( ) 0(1 Of 0 O( O) O( 0 0 0 0 1 O2)O

216 C:NCI:: ICI CJ Of 0 7 , O f 0 f G1 0 1 O )U LATIFl O((IM Of 0) 0 0 0( 0O) 0O 0 Of O( O) 0 O1 0 0 0 O( 0)
411 VI(NCIf Ir)JUT STHf |UM if 4) 0( O( 0 ( 0) 0 0 f O 0 ) 0 0) 0[ O1 0 ( 2)
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Table B4 (cont'd).

1403 1404 1406 1408 1411 1413 1415 1420
449 CINC) 1 IDIJ SP. 01 0 0( O) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0)
218 CI9"")PtILL"MA CIRROSUI 0( 0) 0( 0) 0( 0) 0C 0) 0( 0) 0) 0) 0( 0) 0( 0)
219 CRAItON tRI).N ARk:2ICUM I( .3) 0) 0) 1( 5) 0( 01 0( 0) 0( 0) 0( 0) 0( 0)
221 1 1 NIIi) l )l)I I))-.CUIM O 0) 0( 0) 0( 0) 0( 0) 01 0) 0( 0) 0( 0) 0( 0)
223 (2, I IUM1 tiYl[I) 'IYLLUM 0) 0) 0( 0) 0( 0) 0( 0) 0) 0) 0( 0) 0( 0) 0( 0)
221 D.HA1NIIM ANGUSIUM 3,6( .4) 0( 0) 0) 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0)
228 011CHAN)M [LUNGATUM 0( 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0) 4( 3) 0( 0)
390 ) CRA)M S'. 0) 0) 0) 0) O 0) O 0) 0( 0) 0( 0) 0( 0) 0( 0)
229 DIDYIOnON ASPERIFOLIUS 0) 1 0) 0) 0) 0) 0) 0) 0( 0) 0( 0) 0( 0) 0( 0)
230 ISTICHIUM CAPIL tACEUM 3.0( 4) 0( 0) 5 7) 9) 0( 0) 1.811 0) 0( 0) 1 1(I 0) 1( 2)
232 O)ISTIC)lM INCLINATUM .5( .3) 0) 0) 1) 4) 0 0) 0( 0) 0( 0) 5) 3) O 0)
233 DITRIC-UM FLEXICAULE 2.5( .4) 0) 0) 12 5) .8 0) 0) .2( 1) 0( 0) 1.0) 2) 0) 0)
236 [)RL,'AN,)CLADIJS BREVIFOLIUS 0) 0) 28 0.0) .91 5) 0) 0) 0 ) 0 0) 0) 0) 150)1.0)

* 237 DREPANO IAUJ S REVOLVENS 0) 0) 0) 0) 0) 0) 0( 0 0( 0) 0) O) O 0) 0( 0)
238 RLPANOCLAO))S UNCINATUS 0( 0) 0) 0) O 0) 0( 0) .1( •1) 0) 0) 0( 0) 0( O)
2.)9 RI:eANOCI AU SP .1( 1) O 0) 0( 0) O 0) 0( 0) 0( 0) 0) 0) 0( 0)
240 EN)AIYPTA ALPINA 1 .11 0) 0) 0) 0) 0) 0) I( .1) 04 0) I 7) 7) O 0)
241 FNC),LYPTA F'ROCERA .I .2) 0) 0) 01 0) 0) ) 01 0) 0) 0 0 0) ' ) O)
'I rN,AI YP)A P. 0( 01 0) O) 0( 0) ( 0 ) 0) O) 0( 0) 0( 0) 0( O)
240 :,,.SI OE1S OSM))fINU IUES I( .3) 0) 0) 0( 01 0( 0) 0) 0) 0) 0) 0) 0) 0) 0)
.)50 )I12I)0NS Se. 0 0) 0) 0) I0 6) 0) 0) 0) 0) 0) 0) 0) 0) .1) .1)

-* ") 247 FUNARIA ARCTICA 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
250 ))YI)OCOMBIJM SPLENOENS OBTUSIFOLIUM 11 4) .9) 0) 0) 0( 0) 0( 0) 0( 0) 0( ) O 0) 0) O)

- 251 YPNU AIIIE"1 0 0 0 0 o 0 0 0 0) 01 0 0) 0 ) 0) 0
252 HIYPNUM CIIP ESSIFURM) 0( 0 ) 0) 0) 0( 0) 0( 0) 0( 0) 0) 0) 0) Ol 0( O253 IIYPPHUM PROCERRIMUM .2 I I 0) 0) 0( 0)1 0) 0) ) 1) 0) 0) 0) 0) ) 0
254 IIYPNIIM REVOLUTUM 0O( O) ( 0) 0 01 0( 0) 0( 0) 0( 0) 0( 0) 0( 0)
256 IIY)'N)'M SP I( It 0) 0) 10 2) 0) 0) O 0) 0( 0) 0( 0) 0( 0)
257 tEP O8RYUM PYRIFORME 0( O) 0) 0) 0( 0) C( 0) 0) 0) 0 0) 0) 0) 0 0)
258 MEFSIA TRI)IJA 0) 0) 0) 0) 0) 0) 0) 0) 0 0) 0) 0) 0) 0) 0( 0)
259 P1E IA U I GI )SA 0) 0) 0) 0) 1) .5) 00 0) 0( 0) 0) 0) O 0) 0( 0)
144 MNlI)M ANDI2C4SIANUM I( II) 0 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 00 0)
21,0 MNIIUM 8LY1 1 0( 0) 0( 0) 0( 0) 0 0) 0( 0) 0) 0) 0 0) O0 O)
431 PI AGI(IN IM E I)1 IPrICUM 0( 0) 0) 0) 0( 0) 0( 0) 0) 0) 0) 0 ) 0 0) 0C 0)
-!2,2 )Y)U )-).[ A I ) 8 01 0) 0 ) 0 0 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
22,64 "N" )!'R)U,)LI)W WL.ISI EII BEf IO I 7) 3) I( 4) 3 3) 4) 0( 0) 0) 0) 0) 0) 7( 2) 0( 0)
210'S2T)IOTHE I SIU C0IRYSEIJM 0) 0) 1) 6) 1.8) 8) 0) 0) 0) 0) 0( 0) .1 2) 0( 0)
268 Pr)-ONOI .)S FONTANA PUMILA 5.0) .1) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0
410 I A I 0' S O DERIANA .1( . 0) 0( 0) 0) 0) 0( 0) 0)1 0) 0) ) 0) 0 ) 0( O)
272 POGONATUX ALPINUM O 0) ) 0) 0) 0) 0( 0) 0) 0) 0) 04 .1)1 O( ) 0) 0
446 POLYTRICHACEAE .( I) ( .4) 1) 6) 0( 0) 0( 0) O 0) 0( O) 0( O)
.75 POILIA NUTANS 0) 0) 0) 0) 0 0) 0( 0) 0( 0) 0( 0) 0) 0) 0( 0)

L40.1 P0)4LA SP 0 0) 0( 0) 0) 0) 0) 0) 0( 0) O 0) 0) 0) 0)( 0
2712 R)OACIMITRIUM LAMUGINOSUM .2) .1) 0( 0) 0( 4 0( 0) 0) 0) 00 0) 0) 0) 0) 0
276 RHYTIOIUM RUGOSUM 1( .4) .2( .31 .2( .3) 0( 0) 1( 4) 01 01 S) 6) 0) 0)
271 _()RI I) IUM SCORPIOIRES 0 0) 0( 0) 0) 0 0 0) 01 0) 0) 0) 0) 0) 3 0) 9)i~.210 S{)#¢))I)i1M I IURGE.CENS 0) 0) 01 0) 0) 0 0 0) 0) 0) 0) 0) 0) 0) 0) 0)

A;' .I'[ A) IINIIM VA;Ci2 OStiM 0) 0 0 0 ) ( 0 ) O 0) 0( 0) 0) 0) 0( 0) 0) 0)
283 STEGONIA LATIFOLIA PILIFERA 0) 0) 01 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)
28b TETRAP0WO)N PINIO)DES 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0 0 0)

.. ," .,I  287 TfII)IID))1 ABIETINUM 0) 0) 0) 0) 0( 0) 0) 0) 11 1) 0 ) 01 0) 0) 0)
288 TIMPIA AUSTRIACA 0( 0) 0() ) 0) ) 0) 0) .1( .21 0) 0)
289 TIMMIA MIGAPOLITANA BAVARICA 0) 0) 0) 0) 01 04 0) 0) 0) 0) 0) 0) 0) 0) 01 0)
290 TIMMIA N1RVEGICA 0) 0) 01 0) 0 O) 041 0 ) 0) 0) 0) 01 0) 0) D 0 0)
291 tOENT IYPNtJM NITENS 216)1 0) 0( 0) 25 7(% 0) 0) 0) 0( 0) 01 0) 2 0( 61 0( 0)
292 TOIORELIA AR CTICA 0) 0) )( 0) 10 0( .6) 0) 0) 0) 0) 0) 0) 0) 0) 0 0 0)
292 TORTUJ1A R'IRALIS 0) 0) 0( 0) 0( 0) 0) 0) 0( 0) 1 0 0) 0( 0) 0) 0)
298 VOITIA I)YFlfB0OREA 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0 0 0)
9034 UINI NWN MUSS 3) .9) 0( 01 2 .( 3 1 0) 0 1 1 .7) 0) 0) 1 6( 9) .11 4)

L I 1II PI.S
29) AI (:O I:A NIGRICANS .1 7) 0) 0) 0) 0 ) 0) O ) ) 6) 0) 0 ) 4 1 8) 0) 0)
30())" )1 .1) , OCIRF)EUCA 0) 0) 0( 0) 0( 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0
.0128)04)8)>) se. .4) .1 0) 0) 1 4) 0) 0) )(1 0) 0) 0) 11 7) 0) 0)310 C1RAR)A CIJCU)LATA 10 .7) 0) 0) .8) .6) 0 ) 0 1(1.0) 0) 0) 1 7)) 0) 0) 0

311 CEFRARIA {)ELIS12 0) 0) ) 01 0( 4 0( 0) 0( 0) 0) 0) 0( 0) 0( O)
31? CETR.RIA ISL NOICA 1.0) 9) 0( 0) 1.9) .7) 0) 0) .1(10) 0) 0) 4) 9) 0 0)314 121RARIA NIVALIS .2) 5) 0) 0) ,11 .2 0) 0) 701 0) O 0) 4)) 0) 0) 0)

435 CEIRARIA N4)I S219) 1 2) 0 0) .J( .1 0 0) 0) 0( 0) 0 0) 0) 0) 0 0)

3)12 12) 1).12) 0)I 0)IADSNII 0), 0) 0) 0)I 0) 0) 10 01 0)1 0)1 0) 0) 0) )• ,311, CI:TRA.RIA 7 1. ES1I 1O( O) 1 ( 0 1 01 o ) 0 0) 1 ( OI ) 0( 1 1O(
I. I. 1( I0 70 0 0 00

385 C)ADONIA GRAC IIS I I I 3) I) .1) 0) 0) 0( 0) 0)O) I( 7) 0)0
318 1 12)NIA IEPIDOIA 0( 0) 0) 0) 0 ) 0 0) 0) 0) 0) 0) 0) 0) 0 0)
427 1 AI109NI P)tY))EIP))ORA 01 0) O 0) 0 0) O 0) 0 0) )( 0) 0) 0) 0) 0)
3 9 -12 ) N )I r-l 40 I M I| 7) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 1) I ) ( 0)
320 (A) Af1ON I)A i'r;IAh,)SA 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 00 0) 1 ( 2)
12 ? 1-, 1 A ) 'N . .2) 0) 0) 7) 6) 0) 0) 0) 0) 1 0 0) I( 2) 0) O)
321 I .Ul)N IJ ARIIA DIVFRGFNS 0( 0) 0( 0) 0) 0) 0( 0) 1(1 0) 0) 0) I) II ) 0
328 I)A)TYLINA A1CICA 7( 9) 0( 0) 1 5) 9) 0) 0) 0 ( 4) 0) 0) 7)) O I) 2)
329 i)AC7Y) INA RAM))O0A 0) 0) 0) 04 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0( 0)
330 EVERNIA PEP F(A ]LIS 0) 0) 0) 0) 0) ,,) 0) 0) I( 9) 0) 0) 2 5) 0) 0133) FULG1NSIA C812. 0) 0) 0( 0) 0) 0) 0( 0) 0( 0) 0) 0) 0) O 0) 0 O)

332 0YALCTA FOVEOLARIS 0 ) 01 0( ) 0) 0) 0) 0) 0) 0) 0) 0) 0 ) 0 0)
334 HYPOGYMNIA SUOBCURA ) 0) 0) 0) 0 ) 0) 0 0 1( 9) ) 0 2 6) 0) 0)
336 LECANORA EPBRYON 0( 0) 0) 0) 3( 3) O 0) 4 9) .9) 0( 0) 6) 8) 1( 2)

1A428 1.11261 RAMIOSA 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) I0 3) 0) 0)
339 ECIDA)1 VERNAt. lS 0) O 0)( 01 0) 0( 0) 1( 5) 0( 0) 0) 0) 0) 0)
3 G3 E)'TOIUM SINNIJATUM 0) 0) 0) 0) 0) 0) 0 0) 0) 0) 0) 0) 0) 0) 0) 0)
3.12 LOPADIUM FECUNDUM I( I) 0) 0) 0) 0) 0) 0) I 4( 9) 0) 0) 2 5)( 9) 0( 0
34) 01)4)5)) [t.)llA F IA O 0) 0) 0) 0) 0( 0 ) 0) ) 0) 0) 0) 0) 0) 0 ) ( 0
13 311I);1)22) 1 RI1) ) A TH1E P))0R0IDE'S I) 3) 4( 9) 7) 6) 0( 0) 1) 81 0( o) 21 8) 91 0 0
.38 I'F I )I;).,)A t'I)II(SA I0 I 0( 0) 5) I I 0 ) 0 0) 0) 0) 0 0) 0)1 0) 0
3.4') 412)I));) 12 , 1212))8A S L I) .3) 0 )1 0) 5 0) 0( 0) 0 0) 0) 0) 0) 0) 0) O.)52) 'F) 1.,)RA 2.)U)))A S)'91_fIATA 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)1 01 0
•)6 '91128U)5 12O21IA1[, 04 0) 0) 0) 0) 0) 0) 0) I 0) 9) 0) 0) 0) 0) 0) 0)
358 PEI I(SAI A DA1I1 9 I0 ) 0) ) 0( ) 0) 0 0O ) 0) 0)

w.' % 38.) P1211)4A Se O 0) O0 0) 0( ) ) ) 0) ) 0) 0) 0) ) 0) )
3O PIIYSCONIA M0512)I2i[NA 0) 0) 0) 0) 0) 0) 0) 0) I 9) 0 0 I( I 0) 0)

4 PE9S0)IA AY C 'NINA D 0) 1 0) 0) 0) 0) 0) 0) 0 0) 0) 0) 0)
38=1 -E IS~I SP 0 I 0 O( Ol 0( O1 O( 0 O1 O) 1(0 0 1 0( 0: O( 0;640 0)OI)RINA S' I) 1) 0) 0) I0:I I 0) 0) 2 7( ) 0 I 5) 1) I4119 SP)IAERtpI)IRI) OI3SUS 0) 0) 0 ) 0) 0) 01 0) O) 0) 0) O) 0) 0) 0( O)

711 5 ))):) II 1)2))t) AI P)N))M I 1) 0) 0) 1) II 0( 0) 1 7 ) 0) 0) 0 0) 0) 0)
-)7/" 1)481))11,) IA .4)))))1111| RMI"S I( 4 0( 0) 2 2 11 0) 0) 01 9)) 0) 01 0) 2 )) 0) I( 2)3/0 " 11)4191 )AlhM11N1IA 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 0) 01 0) 0)

IONNACtlfAA0 ) 0 0 0( 0) 0O o ( 0)3,! XANtIIOIA E (;ANS 0( 0) 0) 0 0) 0) 0( 0) 1 0) 0( 0) 0) 0 0) 0
.. 4)-'.)WN 12)14 4.CI1)2 0) 04 0 0 I 1 0 0) 6) 5) 0 0 5) 4) 0) 0
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Table B4 (cont'd). Raw species data for 1- x 10-rn plots.
The units are percentage of cover, with frequency in parentheses.

1403 1404 1406 1408 14 11 1413 1 43 3 , 420

37C llNNI,W"N F&3013C33E LICHEN 01 03 01 03 03 03 01 03 01 03 Oi 03 0t 03 011 0)
379 43)51335 CCMMIRI 03 03 1 71 93 01 0) 03 03 03 03 23 OIl 03 0, 03 4 6:1 03
380 405105 5S' 01 0) 03 0) 03 01 01 01 01 03 03 03 03 03 03 03)

1501 1503 1504 1505 1507 1508 1510 3533

32A5533 AR PLANTS
2 ALOPECAR3JS 8(938315 ALPIRIIS 01 0) 01 03 01 0) 03 01 03 0) 01 03 0: (11 03 031
3 AN30805433 5334M,,EIASME LEHMANNIANA 03 03 03 03 01 03 03 03 1( 3) 01 03 a33 03 03 03
4 ANDIRIISACL 53'LJITIIRION4LIS 03 03 03 03 03 0) 03 03 03 03 03 03 01 03 03 03
S ANT3I1IONIC PARV ICFIORA 03 03 01 03 03 01 03 03 03 0) 03 03 (3: 03 0( 03
0 AIF.()lE RII.3410N 1 3N 01 03 533 0) 03 03 03 0) 2(1 0) 03 03 0' 0) 03 03

9g 0330! 1030!i33 LATIFOLIA S L, 03 0) 03 0) 1( 21 03 03 03 0) 03 03 1( 3' 03 03
30 3333I'133 31?003 03) 3 0 0 003 0( 03 03 03 3 0 03 03

I? 433114 l'1333303 ARCTICA 03 0) 03 0) 3 0 0 3 0 0 3 03 03 0) 0: 0,
13: AR IEM I SI A 88321354 ARCO ICA 03 03 03k 03 03 03 03 03 03 0) 03 03 0( 031 03 03
II1 4333L31121A (30333.LIS 03 03 01 0) 03 0) 03 0) 01 0) 03 0) 03 03 03 03
I 31. ARIEMISIA 3)LOMElRAIA 03 0) 03 0) 03 03 03 03 03 03 03 03 03 03 01 03
l6 451841,0 Al5 PI M343 03 031 03 03 03 03 03 03 3 5(31 0) 01 03 0' 0, 03 0'
10 451840331LI 33 IMBILATUS 03 03 C3( 03 03 03 63 3) 1 433 03 03 03 03 0: 0' 03
22 94504 PUlRI'tIASCETIS 03 0) 03 0) 03 03 01 03 03 03 03 03 03 03 0': D03
23 IIRAYA 53' 03 0) 03 01 03 03 03 0) 03 0) 01 0' 1, 1 03 03 01
24 3380005 PtIIPE(,LIANUSCARCTICUS 03 03 03 03 0( 03 03 03 03 03 03 03 0: 0: 01 0)

*25 IJALIFIA PAI.3351RIS ARCOICA 03 03 03 0) 03 0) 03 03 03 01 03 03 03 03 01 0)
27 C2AP(31N DI I A 03 03 7): 03 13 9 03 03 3 0 03 03 3: 33 03 03
28 C'A33331333 A 01151 N8800511S001.8IOLI 03 03 3 03 0 03 03 03 0 03 0 03 0' 03 0
2'3 CA03I3A"43)33I3I3'5I L. 22 II) 0) 13 W310) 03 03 03 03 03 0) 26 231 03 23 3, 10 8,1 03

31 13R31A3, 115 :A) 03 03 03 03 Z5 GO: 91 0 0 03 03 031 0 30 03 6: 0 303
3l :'A3 I33 10I' A 43 1 363 73 03 03 03 03 03 03 03 03 03 0 0' 03
30333 A 133331333UAN4CEA 03 03 I 83 51 4 831 03 03 0i 03 03 1( 31 It 43 93 3 23 5)
30, C A REX MI';4A30 M03SANDRA 03 03 I 3 1( 3 031 031 03, 03 0 01 03 031 03 0U 3 2:
33 14( 0/R RARI31I0ORA 01 03 03 03 03 031 031 03t 03 03 03 0D 0' 0 03 03
31 LC313 A 31J3 1 .3 41 03 03 03 03 03 03 03 03 03 03 0 03 2 83 9

30 5833 3'ESIRIS 03 03 030 03 03 93 03 53 23 30 0' 5 0 0'40 CARE D;315LX 13 9 .35 03 03 031 03 03 03 03 01 Oi 01 03 0
4C "AE "C4'OIOIA0 03 03 03 33 I3 3 I 4 63 03 0 3 030 309 4 581 533'0A3-35C 0 0 03 03 0( 03 03 03 030 3,3 0 03 30

44 ~ S CAL An~l 030S3 03 0 3 0 0 00 0 0 0 03 03 03 0' 0
4 AR 1431 5 A 03 03 33 1 3 03 03 1 03 03 03)0 0 0 0 03

.43. IAR SUIF 1C11403A 0 40 03 03 0 0 1 63 03 03) 01 ( 03 03 0 03 0' 010
41 AR X333333 0303A1A";AIM R E 3 O A 03 03 03 0 0 0 0 0 0 0 0 03 0 3 0 0 03 0' 0: 03 33
4' r.331.313 :3333 X31 SP3 3- L 03 03 03 03 23 93 23 8' 6:31 0 03 1 03 03 1' .0' 0'
43 '"'.33A3S 33303:3333:3(34335 A3'I2IIA 03 0) 03 03 03 03 0( 0)3 O 03 0( 03 0. 0 0' 03
3' '3 1.4 '; 34 U t 10 '.3 3050 BEEINIAIS 03 0) 03 03 03 03 03 03 03 03 03 0, 03 0' 03 03
.'3:34 "(R !Al~iLI 3113)4FLU 03 03 03 03 23 73 23 33t 33 330 03 0' J, 2' 0. 03
510 3331:1334 I 3 314f ANI5 FCIA 03 03 03 03 03 03 03 03 03 03 03 0' 0' 0 03 0'

! 3:31341)4.Al:, (',A 03IS 0~4ALS G 03 03 0. 03 0 03O 03) 3 ( 03 3 ( 03 0 0' 03 03
t4 CR04 A INRFOIILROLA 03 03 20 3353 0 3 5173 011(3 -12 3 03 1 .13 28 303 0'33 3

63 ELYPI3S 3lA( il 1 LA'I3035333 03 03 03 0) 03 03 03 03 03 03 0' 03 '3. 0' 0: 03
62 EI1113' 14) IlU 030P30 30 03 03 03 03 3 I 0' 03 0' 0
03 ERYJAII ' lull ARI tIASE ERIO 03 03 03) 03 031 0510: 3 03 0' 2 x 0' 33 63 I t' 3 03I I

64 30335 30 SCRPIOS ilSSI 03 03 03 03 03 03 0' 03 0' 03 0' 0) 2., 03 0' 03

PI10 . 4 33. 33 13333t4 300 03 03 03) 3 3 03003003003 03 03 0, 0) 0 0'

63 ER10P3303U8 ARVJSEOII .3 .93 0: 03 03 03 03 03 03 03 03 03 0' 03 334
/33 13313,33 UM3 1,53 I S CFC3ZR 03 03 03 03 03 03 03 03 03 03 03 03 03 03 0' 03

74 M 33213354IJ 3.4F 9413 03 03 0 03 03 03 : 03 01 03 03 03 0' 03 03 03
7US(335 308030 30 03 " 0: 03 03 03 03 03 03 03 0' 03

79 331331'1530 UI ILOA 03 03 03 03 03 03 03, 03 0130 3 0 ' 0 03
83~~~~~~~~~~~ 31313a3 030.3M 21 03 073 3 3 3 : 0 3 0l0 3 0 3

Ar 33:33'31i 4335133M 03 03 03 0 :3 03 03 0 0 3 03 01 0: 01 03 034I0 3CI lit 133FR 3,3ICIZR A 3)33 350 03 03 03 03 333 33 33 G: 0: 9 0 0:3 0. 0 0 03

433333(,tI 33:4 03 (3 0 0 3 3 0 03 93 43 3 4 03 ( 0 0 0: 0a 03 03

f133031 3 1 1M 3"A 33333 I1 03 03 03 03 . 0 3 03 03 03 03 03 03 0' 0l 03 0'
303 T'0 I ,33 (1K,3BA 1L7INUL"I5 03 03 03 03) : 0 3 0: 0' 3 ( 3 6' 0 03 0: 0 03 0303 CASITROPI 83585518 T0'338 0 01 030 0 00 03 0' 20 13 03 03 0' 0' 03 03
305 00V [31TIAN 343'P)33I N05510RP0333 A 03 03 03 01 333 03 03 03 0' 03 03 036 0' 03 0 0: 0733, 1'1 403 1 0L853)3393I OR 03 03 03 03 533 0 3: 23 23 : 03 01 01 03 03 0

30 3 ..33 33 4 3 4 3 5 4 3 3M I O C U ) 03 0 3 0 : 3 : 031 03 03 Q2 03 7 0 3 0 3 0 ' 0 3 0' 0

3 0') 1 0 133 31 4 3 1 3303'I 1 4 1 8 N t 0 3 03 0 3 0 0 0 0 0 ( 10 ' 2 5 0 3 0 0 3 3: 33 0 ' 0

33 31,1133 [A33 5303( 134 NER 03 03 03 03 03 03 03 3 03 03 03 0 03 03 03 03

II '3 1 3',FRL A81:,31',0 0 0 0 0 0 0 03 03 03 03 0' 0 3 0 3 0' 03 D: 03
1I 35Al333N 03 3 0 0 0 0 03 03 0 03 03 0 0 0 03 03 03

341 3:3 48:' 333:0I G 03 031 003 03 03 03I 01 0: 03 0: 03, 03 0' 03
I3 U.3 333 A7333.0 OS 03 0) 03 03 03 03 0. 03 33: 0 03 03 0 3 03 03

943 333:53 A33 03 03 03 03 0: 3 3 30 0; 03 0: 0 03
32. 3::333::33333 0033 43 0 03 333 03 03 03 93 0' ( 3: 0 03 0 03 3 03 0

9(' ".f7 A3:3131. I 3A3(? .'l A 0 03 0 0 333 01 f0 03 0 0 ( 03 03 03 03
O",' PIS I33) CH3 E 30 E43 31343 3R P 03 031 03 031 03 03 1 3 0 3 0 : 03 03 03 0 0 03 3

I3333 V VF33).t'13 I APO I3C3333M3C.4 OF1N3I3AT 0' 0 0 0 0 03 03 0 03 01013 03 03 03 0 10 ' ' 03 03 03
1 14,t PA ' V R M (njTOI 0' 01 03 03 0 - 2: 0 13 ~ 2: 23' 2: 03 2: 2 0:

10 33.3 R A33 33'.CA 033131 331335 AY IS 0: 0) 03 3 03 0 0 03 03 03 03 0( 03 0. 0) 0' 03
0 33? 5034 C 41031 03; 0I 0'W" 03 03 03 0' 03 03 0' 03 0' 03 03 03

P b * 3 3 9 C.4 A ll 0 13 33 33 3 0 : 3 433 2 3 03 03 03 03 0 3 0 3 2 6: 93 5' 6

331P 1 A IX 3 l 833.34 A R S34R 1 5 333 03 33 :2 03 03; 1 0 3 2 03 0 3 O 0: 0: 03 03
343 '."331 31'5331 , 34303 23 33 33 3300,0 03 03 0: 03 03 0. 643303 03 03 03 03

3., 4.,3,1 3333, P33 333,3 NA31.3R 03 03 03 03 33 73 0' 0(33 0 1 03 C, 333 03 03 0
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Table B4 (cont'd).

1501 1503 1504 1505 1507 1508 1510 151
143 ',.AI X REfICUIATA RE TICULATA .11 .1) JI 0) 14 4) 04 0) 3.311.0) 11.4(110) .15 .3) .14 .1)
144 SAl 4X ROTUNOI4FULIA ROTUNDIFOLIA 04 04 0' 04 I( .2) .11 44 5.41 01 8.2(1.0) 0( 0) 04 0)
145 p JI , NEA ANOUSIIFOLIA 04 0) 3( 0, 04 01 1.2( .) .14 .2) 04 0) 0) 0) 04 0)
146 SA)IFRAGA CAESPITOSA 01 04 04 0) 04 0) 04 04 0( 0) 0( 04 0( 04 0( 04
147 SAXIFRAGA CER41A 0) 04 01 0) 04 0) 04 0) 04 0) 04 0) 01 0) 04 0)
148 SAXIFRAGA FOLlo.OSA 01 0) 04 01 04 0) 04 0) 04 0) 04 0) 04 0) 0( 0)
149 SAXIFRAGA HIERACIFOLIA 01 0) 04 01 01 01 0) 0) 0) 04 01 0) 01 0) 01 0)
150 SAXIFRAGA IRC4JLUS PROpINOUA 04 0) .1 1 .51 04 04 04 04 04 0) .11 .24 0( 0) 04 01
151 SAXIFRAGA OPPOSITIFOLIA OPPOSITFOLA 'I1 .1I .1, .21 1.61 .81 9.8(1.0) 2.911.0) 04 0) .84 .8) 04 0)
154 SENECIO ATROPURPUREUS FRIGIDUS 04 0) 04 0) .4:1.0: 04 0) 0) 0) 0( 0) .2( .9) 04 0)
456 SFNICIO R SOIFOLIUS 04 0) 0, 04 04 04 0( 04 .4( .5) 0 ) 0 ) 04 0)
157 SIIENE ACAULIS 04 0) 0) 0) 04 0) 04 0) .3)1.0) 0( 0) 0 0) 0( 0)
159 SI)ENL WAHIL ERGELLA ARCTICA 04 01 04 0) 0) 0) 0 0) 0( 04 04 01 04 041 0 01
160 SI-IIARIA 1U1MIFUSA 0( 0) 0( 0) 0( 0) 04 0) 0( 0) 04 0) 01 0) 0( 0)
16) SIFLI ARIA tAETA 04 0) 0( 0) 0( 0) 0( 0) 0( 0) 0( 0) 04 0) 04 0)
46. TAR4sXACgi PIIYMATOCARPUt 04 0) 04 0) 0) 0) 0) 01 0( 01 0( 0) 04 0) 0 0)
165 TIIALICTRUII ALPINUM 01 04 01 04 01 01 04 01 0( 0) 04 0) 04 01 01 01
IG8 TRISETUM SPICATUM SPICATUM 04 01 04 01 01 0) 0) 0) 0( 0) 04 0) 01 0) 04 0)
169 UTRICULARIA VUIGARIS MACRORHIZA 04 01 04 0) 01 0) 04 0) 0( 0) 04 0) 0( 01 0 0)
172 WIL4ELMSIA PNYSGOES 04 01 04 01 0) 01 04 0) 04 01 .14 .6) 04 0) 04 0)
901 UNKNOWN V NUCOT 0) 01 04 01 04 0) 0( 0) 0( 0) 0( 0) .1 .2) 0( 0)
902 UNKNOWN DICOT 0( 0) 0) 0) .1 .14 .14 .14 .1( .2) .1( .2) 0, 01 .1 .2)

LIVERWORTS

426 ANASTROPIIYLLUM MINUTUM 0( 04 0( 0) 0 4 0 0) 0) 00 0) 0) 0) 0) 01 04 0)
175 B1,EPIAR ' IOMA TRICHOPHYLLUM BREVIRETE 01 01 04 0) .14 .1) .1 .71 0( 0) 0( 0) 04 0) 04 0)
397 CALYPOGLIA MUELLERIANA 0( 0) 04 0) 04 01 04 0) 0) 0) 04 0) 0( 0) 0( 01
460 CY14NOC CiA IN-LATA 04 01 04 0) 04 0) 04 0) 04 0) 04 0) 04 04 01 0)
441 I1AI4PA4r41 FLUTOWIANUS 0( 04 0( 04 04 0) 01 0) 04 0) 0( 0) 04 0) 0) 0)
405 L OP:OZA BE3NSTEAOII 01 0) 0( 04 04 04 04 0) 0( 0) 0( 0) 04 0) 04 0)
433 LOP4IOZ A IIETERUCOLPA 04 04 04 0) 0) C.) 0( 0) 0( 0) 04 0) 04 0) 0( 0)
407 L ,PEHOZIA OUADRILOBA 0) 04 01 0) 01 0) 04 01 0( 0) 04 01 01 01 04 0)
486 LOPHOZIA SP. 04 0) 0( 0) 0( 0) 04 0) 0 04 04 0) 0( 0) 0( 0)

' 182 PLAGIOCHILA ARCTICA 04 0) 04 0 .14 .3) 04 0) 04 0) 04 0) 04 0) 04 0)
164 PT4LDI4UM CILIARE 04 0) 0) 0) 0( 0) 04 04 04 04 0) 04 01 0) 0( 0)
185 RADULA PROLIFERA 04 01 01 01 .4( .1) 0) 0) 0( 0) 01 0) 04 0) 04 0)

4.- 406 SCAPRIA SM17015'1 0( 01 04 0) 04 0)4 04 0) 0( 0) 0( 0) 0) 04 0) 04
188 UNKNOWN LEAFY LIVERWORTS .14 .31 04 0) .14 .2) 0) 0) 0( 04 0( 0) 0( 0) 04 0)
189 UNKNOWN THALLOID LIVERWORTS 0( 04 04 0) 04 01 0) 0) 0 0) 04 0) 0) 0) 0( 0)

* MOSSES
192 AULACOMNIUMI ACIJMINATUM 0( 0) 04 0) 0( n) 0( 0) 04 04 0( 0) 0( 04 0( 04
193 A .LAC(,MN)-41 PALUSTRE 04 04 0( 0) 04 u) 0( 0) 04 0) 0( 04 04 04 0( 0)
194 A I.ArOMN UM TIRGI DU 04 0) 04 04 04 0) 04 0) 01 04 0 0) 04 04 04 04
448 BRAC4tYTHE(I A(EAE .1 .I ) 04 04 0) 0) 0) 0) 0) 0) 0( 04 01 04 01 01
432 B RAC44YTttECIUM GROELANDICUM 01 0) 0( 0) 0( 0) 04 0) 04 0) 04 0) .1) .2) 0( 0)196 .RACHYT IEC UM TU6GIDO4l 04 0) 04 0) 0) 0) 0) 0) 0 04 04 04 04 04 04 0)

440 RRYUM ALGIVICUM O 0) 04 0) ., 0) 04 0) 0 0 04 0( 0) 04 0) 04 0)
149 BRYUM ARCTICU 0( 01 04 01 0 01 01 0) 0( 0 04 0) 0( 04 0 01
205 BRYUMI STENOTRICHUM 0( 04 04 01 1 .11 0 0) 01 0) 01 0) 04 0) 0) 0)

, 419 BRYU1 TORTIFOLIUM 0( 0) 1 01 04 ')1 04 0) 04 0) 01 0) 0) 04 0 01
206 BYRUM WRIGHTI I 0) 0) 04 0) 0 0) 01 0) 0) 01 0) 04 0( 0) 04 0)
383 BRYUM SP. 1.5( .3) 2 04 .61 .34 .2) .1( .2) .1( .1 1 1. 6( .0) .1( .61 .1 .441
209 CALL.IERGON RICIAROSONII ROBUSTUM 4.7(.0) 4.8(1.0 0( 01 01 04 01 01 1.3(1.0) 04 0) 04 04
212 CAtLIERGOL& SP 0) 04 01 0) 0( 04 04 0) 0( 0) 6.1( .9) .1( .6) .4( .4 1
243 CAM.'Y1 IUM STELLATIIM .14 .2) 3.2) .3) 0) .5 0) 04 .24 3 46.5)1.04 .44 .84 .4 .1) 1 2 1

. 214 (CATOC0"14 NIGIIRIIUM .,1 .1) 2.14 .51 1.0( .1) 04 0) 0( 0) .1) .71 11 .2) .14 .4)
* 2)5 ;LIAT0 O, ". PU NT'IJREUS 0( 04 04 01 0( 01 0) 04 0 01 04 01 0( ) 04 01 0)

246 CINCLIODIUIM ARCTICUM .14 .41 04 041 04 0) 04 01 0 1 0 ) 04 0) .14 .34 0) 0)
217 CINCLIDIIIM LATIFOLIUI 10.841.0) 12.7( .91 0( 0) 0( 01 01 0) 04 0) 0( 01 1.2) .61411 CINCLIOILUM ARTICI .U1 I4 1 0 ( 01 01 01 01 0 0( 01 ) 1 .3 ) 0 ( 0 )
441 CINCL)O))M STYGIUM 0) 04 0( 04 04 0 01 0 0 04 0) 04 01 0) 01 01 0)
449 CINCLIOIUMI SP. 0( 0) 04 0) 04 0) 04 04 04 0) 04 0) 0) 04 04 0)
218 CIRRIPHYLLUM CIRROSUM 0) 01 01 01 .54 .41 0( 01 04 0) 04 01 04 01 0) 0)
219 CRATUNEURON ARCTICUM 01 01 04 01 1( .61 .( .21 0( 0) 0( 0) .11 .81 04 04
221 CrENIDIUM MOLLUSCUM 0) 0) 0( 01 0( 01 04 01 04 01 0 0) 0( 0) 04 01
223 CYRTOMHNIUM HYMENOPHYLLUM 01 0) 04 01 0 01 01 04 04 0) 04 01 04 0)
227 DICRANUM ANGUSrUlI 0) 01 04 04 04 04 0) 01 0) 0) 0) 0) 0) 0) 0 01
228 OIC;ANIIM ELONGATUM 04 0) 0) 0) 0( 0) 04 04 01 0) 0( 04 04 04 04 04
390 DICRANUM SP. 0) 01 04 01 04 04 0( 0) 04 0) 04 0) 0) 01 0 01
2,9 DIDY1000N ASPERIFOLITUS 04 01 04 01 04 0) .i4 .0) .5( .3) 01 01 .1) .11 01 04 C
,230 DISTICHI'IM CAPIL)ACEUM 2.0( 3) 5.0( .7) 5.54.01 .3).) 6.9( .8) 0( 0) 2.911.0) .5( .4)
;32 DSTICHIUI INCLINATUM 01 0) 04 04 04 04 04 04 04 01 04 0) 04 0) 04 0)
233 DITRICHUM FIEXICAULE 0) 04 .14 . ) 33.5)4.01 1.3( .9) 16.0) 6) 0( 04 22.04 .90 0) 0)-
236 DREPANOCLADUS BREVIFOLIUS 49.5(4.01 30.0)1.0 2 51 .71 04 04 0) 0) .5( .81 3.911.01 5.94 .91
237 DREPANOCLAOUS REVOLVENS 01 04 01 04 0( 0) 0( 0) 0) 01 04 04 0( 0) 0, 0)
238 OREPANOCLADUS UNC INATUS 04 0) 0( 0) 04 01 .11 .1 5.1( .51 0( 0) 0( 04 04 01
238 OREPANOCLAOUS SP. 0) 0) 01 0) 0) 0) 0( 0) 0 0) 0) 04 04 0) 0( 0)
240 ENCALIYPTA ALPINA 14 .2) 0 0) .1( .44 . .24 0( 0) .1( .1) .1( .9) .14 .6)
241 ENCALYPTA PROCERA 04 01 04 0) 04 0) 04 0) 04 0) 0( 0, 0( 0) 04 0)
244 ENCALYPTA SP. 04 0) 04 0) 04 01 04 0) .14 (5 0) 0) 04 0) 0( 0)
246 FISSIDENS OSMUNDOIDES 0( 04 04 0) 04 04 0) 0) 0) 0) 04 0) 04 0) 04 0)
450 FISSIDENS SP. 04 0) 0) 04 0) 0) 04 0) 04 0) 04 0) 0) 0) .14 .2)
247 FUNARIA A(ZCTICA 0) 04 0 04 0 0) 0) 04 04 04 04 04 0 0 04 0)
250 HYLOCOMIUM SPLENDENS OBTUSIFOLIUM 04 0) 0) 04 0( 04 01 01 01 0) 01 0) 04 01 04 0)
251 IIYPNUM B4lI'IPRGERI 0) 04 0( 01 13 2(1.0) .1( .4) 04 01 04 04 434 .84 04 0)
252 IYPMI)M CIW4ESSIFORME 0( 04 04 0) 0( 04 01 0) 0) 0) 0) 04 0( 0) . -
253 IIY'NUM PRUCERI Mf 04 04 04 0) 0( 04 .I( .64 .1 .5) 04 04 0( 0) 0( 04
254 4)YINUM R-VkLUTUM 01 0) 01 0) .24 .6) 04 0) 0) 0) 0 0) 04 0 0 0) 0)
256 HYPHUM SP. 04 01 04 01 0) 0) 0( 04 04 04 04 01 01 0) 0( 04
257 LEPTOBRYUM PYRIFORME 04 01 04 04 04 01 04 01 01 0) 01 04 01 01 0( 0)
258 MEESIA TRIOUETRA 8.041.0) 15.3(1.0) 0) 04 0( 0) 04 04 01 01 0( 04 .11 .5)1
259 MEESIA ULIGINISA 04 0) 54 .2) 1( 24 01 04( O0 D 04 0) .5) 5) 0) 0)
444 MNIUM ANOnRfWSIANUI 04 0) 0( 0 4 ( 0) 04 ( 0 0 ( 0 04 04 ( 0 04 ( 0
2GO MNIUM BLYTTII 0) 01 04 0) 0( 0) 0) 0) 0( 0) 01 01 04 0) 0 0)
431 PLAO0IMNIUM ELLIP1ICUM 0) 04 01 04 04 0) 04 0) 04 0) 01 0) 0) 01 01 O)
262 MYIJREI-LA .IIJLACEA 0) 04 04 04 0 01 0)( 4 01( 0) 0( 04 0 01 04 0
264 ON.OPIIORUS WAHLEMBERGI1 0) 01 04 1 O 1 1 1 ( 0 0 ( 0 0 0 01 1.1) .31 01 0)
265 C))CTIIOTtICI()M CHRYSEUM .1( .1) 1.0 1 14 I( .5) 0( 0) .2( .31 0) 04 .84 .74 0( 0)
268 )IIILONOTfS FONTANA 'U4MlLA 01 01 04 01 04 01 0( 0 4 ( 0 ) 4.041.0) 0) 0 0( 0)
410 FIA.I)111 OFDEIANA 0( 0) 01 0) 0( O O 0 1 0( 0 1 0) 01 0( 041 0 4 04
272 POGONATUM ALPINUM 0) 0 0 04 04 01 0 01 01 0) 04 0) 04 0) 01 0)
446 POLYTRICHACEAE 04 0) 04 04 0) 0 0 0) 04 04 04 04 04 04 0( 04 'I,
275 POIILIA NUTANS 0( 0) 0( 0) 04 0) 0( 04 0( 0) 0) 04 04 0) 01 0)
404 POLIA SP 04 0) 04 01 04 04 0( 04 04 0) 04 0) 0( 0) 0( 0)
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Table B4 (cont'd). Raw species data for I- x 10-rn plots.
~.y. The units are percentage of cover, with frequency in parentheses.

1501 1303 1504 )505 1507 1508 )510 1511

276 RC)ACC"ITRIU) LANUOINOSCM 0f 0) 0C 0) CC 0) 0) 0) 0C 0) 0( 0) 0C 0) 0( 0)
278 RCCYT)C)UM RUGOSUN 0C 0) 0( C) 0) 0) CC( 1) 0( 0) 0C 0) 0C C) 0( 0)
279 SC2OUPIUC CRP COES 7.81.0) 3 2) .6) ( C) 0( 0) 0C 0) 0( 0) 0( 0) 0c C)
280S :U SC ORRPIDIUM TU)CGESCENS at 0) 0( 0) 0) 0) at 0) 0) 0) 0C 0) 0) 0) ZtC .2)
282 sC'LAC)*CUC VASCULOSUM 0C 0) of 0) 0f 0) 0C 0) 0( 0) 0( 0) 0C C) 0C 0)
283 STEGONIA LATIFOLIA PILIFERA 0C 0) 0C 0) 0) 0) 0C 0) 0C 0) CC 0) 0C 0) 0C 0)
285 TETRAPLOOON cINCOICES 0C C 0) o 0) 0( 0) 0C 0) 0C 0) CC 0) .1( .11 0C 0)
28 7 111.1C1U) 13 1 SBETNCM 0C 0) 0C 01 .1) .2) 1.5C .6) .( .4) 0C 0) 0C 0) 0) 0)

*288 TIM)A AUSiTRC,,CA I .) C 0) I .21 0 0) 1 C) 1 0) 0) 0) 0 10

285 T:)21)A MFGAPOLITANA SAVARICA . 1) CC 0) 0) 0) 0C 0) 0C 0) 0C 0) 0 C0 0 0)
290 TIMMIA N RVEGICA 0C 0) 0C 0) 0C 0) 0) 0) of 0) 0) 0) 0) 0) 0C C)
29)1 rOMENTNU NITENS .1( .1) 0C 0) 21.5C).C) .1( .2) .C .5) 0C 0) 29.5)1.0) 0c 0)
292 TOICTELLA ARCTICA 0C C) 0C C) CC C) aC 0) 1.0) .3) 0) 0) 0C C) aC C)
296 TORTULA RURALCS .1( .1) 0( C) 0C 0) C) .1) 0C C) 0) C) C) C) CC C)
298 VO)TIA )CYPECCBOREA 0) 0) 0C C) CC 0) 0C C) oC 0) 0) C) 01 0) 0) C)
903 UNKNOWN moss CC C) 1( .1) 1.0( .9) .1( .4) 1.5) .3) (C.3) .1( .5) .5( .6)

"C.L LI CHENS
-299 ALECECIRIA NIGRCCANS CC C) CW 0) 0) C) .1( .6) C 0) C) 0 ) ) o 0) OC 0)

300 ALECTOR)A OCHJCOLEUCA 0C 0) CC C) 0C 0) 0) C) CC C) 0C C) C) 0) 0C C)
307 CAL OPLACA SP. 0C 0) CC C) 0C 0) .11 .9) 0( CC 0C C) 0C 0) 0C 0)
31 ,~30 CEfRARIA CUCULLATA CC 0) C) C) 1( .3) .1( .8) CC C) 0C 0) .1) .2) Cc C)
3)) CErRARIA CELISE) 0) 0) W1 C) 0C C) 0C C) ( .1) 0C C) 0C C) 0C C)

*3)2 CE T AR A ISC.AYCO)CA CC C) 1( .1) .4( .7) .5) .5) CC C) CC C) 1.7( .9) CC C)
314 CEICCARIA N)VALIS C) 0) Q(0) 0( CC ) .1) .3) 0C ) 0C C) CC C) CC 0)
315 CEIRAR A RCHCARC)30NII Of 0) C) 0) .11 .1) .5C .5) C) C) CC C) 0) C) CC 0)
316 CETRARIA T)LES)): CC 0) 1): 0) 0C C) 0C C) CC 0) CC C) 0C C) 0CC C)
388 CLADONCA CRAC IL S1 0 ) 3) C) C) C0 01 C) 1 C C) CC C) C) C) Cc 0C0 0
3)8 CLADCN)IA LEP)CCTA 0C C) 1 a 0) C) 10 0 C) C 0 C) C0 C1 C1 0 0) CC C) CC1 0 0)
427 CLACON[A PHYLLOPC)RA 0) 0) of C) C) 0) CC C) CC 0) 0C 0) CC 0) CC 0)
3)9 CLACONIA PCLLUM 0( 0) ')( 0) C) C) 0C 0) CC C) CC 0) C) C) CC C)
320 CLADOFIIA SOUAMOSA CC CC 0) C) CC C 0) 0( CC C ) 0C C) CC C) C 0)0(a
322 CLACONIA SR, C C C 0 ) 0 ) C C C C C ) C C C
327 CR ).LARIA CIVERCENS CC C) CC 01 1) 0 0) 1 0) CC C C 0 C) 0 C) 1C 0)1
328 CACTYLINA ARCTICA of 0) OC C)0 ) .8) .2( .8) 0C C) 0C C) .3) 6 C C
379 DACTtC.)NA RAMU1OSA CC 0) CC C)1 ) C ) C ) C C C C
33 0 : 11 1 0(0, IO 1 0( ) ( ) 1.( PERFRAGoit CS 10) C) 0) C C ) ,7( 8) CC 0) CC C) CC C) C 0)

3_) III GENS IA BRACIEATA C) C CC C) CC C) CC C) CC 0) 0) 0) C0 C) C) 0C1
33? GYALFCTA FoVEO).ARIS 0) C) C) C) C) C0 CC 0 C) CC CC CC C) CC C ) 0CC C)
33.1 IIYPOGYMNIA SU006SC)JRA C) 0) 0C 0 C) 0C C) .3 .2) CC 0 C) CC 0) 0)1 0) 0) C)0

A3 l LCORA EPIBRYON C) C) CC 0) .) .8) )26C1.0) .11 .2) CC ) .1 .2 CC C
420 iEC)IDEA r.AMUC.OSA CC C) C) 0) C) C) 0C 0) CC C) 1 C C) CC1 0) CC1 0)1
339 LEC) DEA VE RNALIS C) 0C 0C C) C1 C) 0 D1 C0 C1 C) CC C)0 01 0) CC 1C)
393 LEPTCG)LJM SINNUATUM CC C) C) C) C) 0) 0( 0) 0C C) C) C) CC C) 0C C )
342 ).CPAD)UM FECUCUN C1C C C C C 1.11 .8 1 C1 .2) CC C) CC C) 0C0 0)

343 OC))ROLECHIA R A C) C) C) 0) C) C) CC C) CC C) aC C) 0 C) CC C
413 OCIIROLECH)A FRGIVA THELFPHO, '"ES 0) C) 0C 0) CC C) CC 0) CC C) CC C) C) C) C0 C )
348 PELT)CERA APHTC)OSA C) C) C) C) C) C) CC C)10 0) C) 0 C)0 0) .5( .4) CC C)0
349 )ELT:GERA CANINA S L. 0 C) C) C) CC 0) CC C) CC 0) CC C) 0C C) CC C0
353 )'EC1CGERA SPUR)A SOCCEC)ATA C) C) CC C) 0 C) CC 0) 0) 0) CC 0) 0) CC 0 C)
4)8 )'ER TUSARfA CORIACEA C) C) C) C ) C0 C) CC 1) CC C10) C) 0 10 CC C) CC C)
W,8 P'E()TUSAR)A DACIYCINA 0) C) C) C) CC 0) C0 C) CC C) CC C 1 (0) C C CC 0)
384 E'f RFUSA R IA SP. oC 0) 01 C) 0)1 0 ) C) C) 01 C .) C) ICf ) CC C) CC 1C)
3605 Pt)YICON)A M)JSC)OENA 0) 0) 0) C) CC0 0)1 1.) 1.(4) C) C) CC C) 0) 0) CC C)
412 r',0).CMA H'. PN)CCJM 0C C) OatC 0) Cf ) CC C) 0C C) OC C) 01 0) 0CC 0)1
4 00 SO).CI)NA SCP. 0) C)1 C) C) .11 .4) C C(( ) CC C(1 ) C C) C) C 0 ) CC( 0)
369 SPCCAEROPC4ORUS GLOBOSUS C0 C) CC 0) 0 C) CC C) CC 0) 0 C) C) C 0 CC C
370 STERECCAULON ALPINUM CC C) C) C) CC 0) C) C ) 0) C) CC 0) CC C) CC C)
372 TIIAMNOLIA SC)BUL)FCCCN)S CC C) .( .1) 7..11.0) 4.9).) ( .3) 0) C) 2.7C1.0) CC C)
429 TONINIA C'CIULATA C) C) CC 0) Cf I) C 1 C) CC 0) CC C) C) 0) CC C)
375 XANYCIORIA EtEGANS CC0 C C C C C C C C C) C) CC ) C )

03UNK M CRUSTOSE LICHEN CC C) CC C), CC 0) .5) 5 C.) C C C C C C
378 1114C'OWN FCCUT)COSE LICHCEN CC C) CC C) CC C) 1 C C) CCo 0) 0) C) C) C( ) CC 0)
379 NOSTOC COIrIUCNE 5.5)1.CC 3.7( .8) CC C, 0) 0) CC C) CC C) CC C) 10 ( .3)1
380 NOSTOC SP. C) C) CC C) CC 3) CC C) C1 C) CC C) C) C) CC 0)

15)2 1516 1519

,A VASCULAR PLANTS
2 A LOPECURUS ALP)CCUS ALP)N)JS CC C) CC C) CC C)
3 A)IDROSACF CHAMAEJASME LEfIMANNIANA 0CC 0, 0 C) 0) CC C)10
4 ANDROSACE SEPTENTRIONALIS CC C)1 0 C) CC 1 )

5ANEMONE rARV)VLORA 0C C) CC C) C) C
6 ANEMONE RICHARDSON CC C) C) C) CC 0)
9 ARCTAC)COST)S LAT)FCLIA S.L. CC C) CC C) CC 0C)0
)C ARC IOPHILA VULVA 0C 01 C) CC C) C 0)
12 ARME IA MARITItCA ARCT ICA CC C) CC1 0 0) C1 C)0
1 3 ARTEMIS)A ARCT)CA ARCT)CA CC C) CC C) C) C )

)4 AR TISCA BOREALIS 0) C) CC C) 0C C)
)5 ACCTEM)S)A 51CO ETATA C CC C) C) CC 0:
8 ASCC)Ar 1L)C), ALPINS C) 1 ) C) C) 101 0)
19 ASIRAIA51).W UI1BELCATUS 0)( 0) OC C) C) C)0

d ~22 BRAYAP. )N)1'RASCENS CC Ol C)0 0) a0)C
23 CiRAYA SP. 0( 0: C)( CC 0: 0)
24 BRO))Us )UMPELL)ANUSCARCT)CUS CC 0) C) C) C) C)

L25 CALTHA C'AI.USTR IS ARCT)CA 0) CC C) 0) CC C)~! )27 CARCAMINHE C)9ITATA C) C) CC 1 C) C)10
28 CAROAMINL PRATENSIS ANGU5T]FOL)A C) C) C0 C0 C C)
25 CAE.ACCKL)SL 1 3) .3) 17 9)10 CC )
301 CAREX ATRORCJSCA CC C) .9)1 3) C) C )
3) CAREY B)C1ELOCC) 7.5(1.0) C) C) CC C)10
33 CARES MARINA 0 C) C) 0)1 .8)1 2)
35 CANES MEC)RRANACEA 5.4) 9 :1).) 23C'
'36 CARES M)Si-I ORA M)ISANDRA 0 0) 1 .2) 1C
37 CARES RAIFLORA 0) C) C) C) C) C)
38 CAR[X R OCATA CC 0) 0: 0) 0) C)

J *39 C 5)111 RUPESTR)S 0) C1 C) 1C 0C C)I
S540 CAWC[X SASATIL)S ).AXA Ca C) CC C) 0 C0 0)

41 CARlES SIrIDEA C) 0) C0 C) 2)

42 CARES z!LUBSPATIIACEA 0) C) CC C)10 0) ,
44 CARES VAGI)NATA C) C) C0 C)0 0 0) 0)
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Table B4 (cont'd).

1512 151$ 1519

45 CARE)) SP. 01 0) 1.61 .11 1( 1)
46 CASSIOPE TETRAGONA TETRAGONA 0( 0) 01 01 01 )
4 7 CERASTIUM BEERINBIANUM BEERINGIANUM 0( 0) 0( 01 0' 1))
49 CIfRy SANTHEMUM INTEBRIFOLIUI 01 0) 0( 0) .1. f)
51 COCHLEARtA OFFICINALIS AFICTICA 01 0) 01 01 01 ))
52 DESCIIAMPSIA CAESPIT0SA ORIENTALIS 01( 01 01( 0) 0( 0)
53 DRAIIA ALP NA 01 0 01 0. 01 01a
56 nRAI'A LACTEA 0( 0) 0( 01 0t 01
57 0RABA SP. 01 0) 0O0fII3

9ORYAS INTEGRIFOLIA INTEGRIFOLIA 20.6(l10) 1( .5) , 01
59 OURONTIA FISHILII S.L. 01L 01 1(1.01 1 0)
6I ELYIIJS AREfIARIUS MOLLIS VILLOSISSIMUS 01 0) 0( 0) 0( SI
b2 EP ILOBIUM LATIFOLIUM 0( 01 01L 0) 0( .)
63 EOU;SETUM ARVENSE 01 01 01 0) 01 0))
6;4 EOU SETUM SCIRPOIDES 01 0) 01 0) 01 01

65 EOIJISETUM VARIEGATUM .1( .31 4.3(1.0) 81 2)Ni66 IRIGERON ERIOCEPHALUS 01 0) 0( 0) 01 01399 EROPH RUA.IANGUSTIFOLIUM S.L. 9.(.) S0'.1 2.11..01
69 CRIOPI4ORUIM RUSSEOLUM 01 0) 01 0) 01 01
70 EI<IOP:IIORUM SCIIEUCHZERI SCHEUCIZERI 01 0) w1 0) 01( 072 ER OPIORUI VAGIMATUI 01 0) 01 0) 01 0
73 ElIIP.LA EDiWARDSIf 01 0) 1( 01 .11 .2)
74 FEATUCA tIAFI rsS 01 01 a 0 0 0)

761F UARBA01 0) 01 0)1 01 0)

76 UT NIANE) LA PR PINOUA PROPINOUA 01 01 01 0 10
79 IIILROCIILO EPAUCI LORA 01 01) 10 10
63 SUNCIIS BIULIINIS11 01 0) 11 .2) 0( 0 1
CAL JUNCUS CASTANEUS CASTANEJS 0 1 01, 01 01) 01 0)

8G KOB3RESIAI MYOSUROHOES 01( 01 01( 01) 01 0)
89 LESQUEREILA ARCTICA 01 01 0 01 0 01
90 LLOY DI A SERlOTINA 01( 0) 01c 01 0 1 0)
91 LUZULA ARrIICA 0 1 0 1 0 1 0 1 01 0 1
92 LUUL A CI)IFUSA 0 1 01 0 1 0 1 01 0)
94 MIIIUARTIA ARC TICA 01 0 0 1 0 1 0 1 0)1

96o MITARTIA RUBELLA 01 0) 01 01 01L 0)
Ro00 OYRIS BOREALIS 01 01 01 0 01 01

-103 OXYTROPIS NIGRE SCENS ORYOPHILA 0 1 0 1 0 1 0 1 0)( 01
10!, PAVAVER LAPI'UNIL;UM OCCIDENTALE 01 01 01 0) 01 01
lOG PA1'AVER MAC"UNI 01 0 01 01 01 01
106 PAIIIITA NUOICAUIAS 1.131CA.LI. 01t 01 01 0 1 0 1 0 1
l09 PEI3ICULARI S CAPITATA 0 1 0)1 0 0 1 0 1 0)
110 PEICULARIS LANATA I(1 .1" 01 0 1 .1 .5)1
112 PEOI CILARI S SUDETICA INTERIOR 01 01 01 0) 01 0)

*381 PEOI CULARIS SUDETICA S.. 01 01 .7(l.0) 0( 01I
*114 PErASITES 1-RIGIDUS 01 01 01 0 ) 01 0
*117 POA ALPIGENA 01 01 010 0 0)
*118 POA ARCTICA 0o 010 01 01 01 0)

119 POA GLAUCA 01 0) 01 0)1 01 0 1

1 21 FCA Sp. 01 0) 01 0 ) 01 01
122 P0ILEMO0FIILilI BORFALE 01 0) 0) 0) 01 0)

24POL'YOI7GU VII AM .11 .81 .1: 5: Olt .8)
127 POTENTIII.A UNIFLORA0 0)1 0 0) 010)
1 PIIGCIN..L.LItA ANCIERS-ONI 01 0) 01 0) 01 0)1
130 UCCINrtIIIA PHRYGANODES 01 1 010 01 0
131 PUIILA OR NOIFLORA 0 0 0)( 0) 0) 0)
133 IANUNCUI U'S PALLASI) 01 0) 0) 01 01 0)

*134 RANUNCULUS PEDATIFIOUS AFFINIS 01 0 1 0 1 01 01 0)1
137 SAOINA INTERMEDIA 01 0)1 0 1 0) 01 0)

*139 SAL))) ARCTICA 2.311.0: .3: .1, .111.01
*140 SALLX LANA TA RI ClAROSONII .21 .2) .1 .,1 .1

141 SALLI XCOVAL IFOLIA OVALIFOLIA 0 1 0 1 .11. 01 0)
142 SAL))) PI A,4IIFOLIA PULCNRA PULCHRA 01 0) 01 0) 0)( 0)

*143 SAl.)) RETICULATA RETICULArA .51 .6) .11 .11 .. 01 .9)
144 SAI) ROIINOIFOLIA ROTUNOIFOLIA 01 0 0) , 01, 01 0)
145 SAGS!;UEA ANBIJSTIFOLIA 01 0) 0) 0) 0 1 01)
146 SAKIFISAG. CAESPITOSA 0( 0) 01 0 ) 0)1 0)
147 SYXIFRAGIY CFRNUA 01 0) 01 0) 01( 3)1
149 SI)IIFRAGA F LOL tUSA 0) 0 1 ) 0 I
149 SkXIF AG,H IIENACIFOLIA 0) 0) 0) 01 C0
15O SAXIFI'AGA 1IIRCUL-lS PR3PINOUA II .3) .11 . 1 01( 0)151 SAIIIFRAGA OPPOSIT IFOLIA OPPOSITIFOLIA .1( .6) .11 .2) .31 .9)

4154 SENECI1G ATNI)PURPUREJS FRIBIDUS 01 0 01 01 0) 0 I)
156) SENECIO RESEDIFOLIJUS 01 0) 0) 01) 01 0)
157 SILENE ArAULIS 0 1 0)1 0 0) 01 0 )

'I159 SILENE WAVIIBERGELLA ARCTICA 0 1 0) 0 1 01 0C1 0)
1G0 STELA ArIA HUMIPIFUSA 0) 0) 01 0) 0( 0)
161 STELLARIA LAE A 01 0) 0) 0 01 0
164 TARAIACIIIT PATOCARPUM 0) 0) 0( 01 0) 0)
165 THAI IC T1. IM ALPI NUM 01 0) n 0) 0 01
1 69 TNIS;FIIM SPICA TUMI SPICATUM 0) 01 01 0)1 0 1 0)1
16G9 IJIRICIIIAIIA VU1I3ARISMC NZ 0) 0 1 0)1 01 01 0:1 72 WI I IIELFSI A PII.,OPL'ES MC A0 1 0)1 01 0) 01 0)
901 1198 POUR lIONICUT 0 1 0) 0 1 0) 1 1I (
90e )JNNOI/N OIrCa I( 31 0 1 0 01 01

L IVERWORTS
173 ANEURA PINOIJIS 1( 21 .5( .2) 0( 0)
426 otA)CIILFSRIU1i0 0) 01 0) 01 01
175 'IEPIAROS A THILNOPHYLLUI BREVIRETE 01 01 0: 0: 01 0:39.7 CALYPOGEIA MI)IILERIANA 01 0) 0 01 01 0
4 60 UYIJNOCOL .F A INF LAtA 0) 0) 0) 0) 0) 01
441 IIARCIA 711 L a T1OIW I ANUS 01 0: 01 01 0) 01
401, 1 (lI'IIOZIA nINST I Oil 01( 01 0) 0) 0 0)433 0111II7: A iIl)c OI.PA 01 01 .14 0) 0( 01
410/ I I'IIl UIIYIGl 11rBA 01 0) 0) 0) 0 1 0:484,1 0140 I)'I)I A SI' O 0: 0) 0 01 0)
18; P )'AG 10(',111 A ARCT I (A 0) 01 0 0) 0, 0:0f411ltl A T lU 11M CII lAIRE 01 01 1I 0) 01 01

a61, 'lIL A PRO)I FERA 01 0 0) 0) 01 0
*.06 SCAPANIA SIRRORSII 0 0) 01 01 0 0 1

1:8~l UI~lwl~fWl LEAFY LIVERWJYITS 01 0 0) o 01 21 7)
19 UPWPNOWN THAI .r01 LIVERWORTS 01 ) 0 0 10
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Table 134 (coat'd). Raw species data for 1- x 10-mn plots.

The units are percentage of cover, with frequency in paretheses.

1512 1516 1519

MOSTE
192 AULACOMNIUM ACINATWI Of 0) Of 0) 0f 01

1 93 AULACOIN)LA PALUSTRE Of 0) 0f 01 Of 0)
194 AU1 ACO4MIUMl lLUf)IM Of 0) Of 0) 0f 0)
448 URACHYTHE.r)ACEAE 2.2f .4) 0f 0) .5) 6)
432 BRAC"YTHLI.C) 19 R0EN).ANO)C9 Of 0) Of 0) 0) 0)

190 :::ACHY THECIfiI TUf(,IOWI O 0) Of 0( ) Of 0)

40 1 UML~ ALGOV fI OfM 0) 0 ) 0) 0) 0)
I9O fffYLUl ARCT I CUM Of 01 O 0 Of 0)

*205 BRYfEI STENOTRCI.N Of 01 Of 0) Of 01)
434 UIYM TORT.ILIW Of 0 0) 0 0) Of 01
209 B7yRM WRI))OM1II Of01 Of 0) Of 0)
383 BRYfE) SP. .1f .3 5f .1) Of 0)209: CALLIERO RICHAROSONti ROSUSTU) 1.0f .6)1 4.01 .9) .2( S5I
2 2 CALL) EROON S. Of 0) 0f 0) Of 01
213 CAMIPY LIUM STELLATUM 2.f 1.0) If( .1) 4.7) .5)
214 CArTOSCOPfR) NIGRITUM 7.5) .3) Sf( .1) .11 .2)
215 CERATOONM PURPUREUS 0 0) 0 O 0) Of 0)

26CINCLIO)LI ARCTICfJM Of 0) Of 0) Of, .0)
2)7 CC.I D UM LAT IFOL I U 1.0) .5) 1.Of .9) f .31
4)) CINC)CJUPI STeGIfM Of 0) Of 0) Of 0)
449 CIN'G a UM SP 0f 0) Of 0) 0) 0)
216 CIRRIP4YLLLSI CIRFROSU O 0) Of 0 0) Of 0)
2)9s CRATONEUlON ARCTICUM Of 0) Of 0) Of 0)
221 C TENIOILN) MOLLUSCUM Of0If0 )0
22-3 C RTOMNIUM HYMENOPHYLLUM Of 0) Of 0) 0) )
227 D)RANUM ANOI)27W) Of 0) 0) 0) 01 Ii)228 DI:CRANJI ELONOATUM Of 01 Of 0) Of 0)
390 DICRANUJM SP. Of 0) Of 0) Of 11
229 D)OfltODON ASPERIFOLIUS Of 0)1 O 0) i .2)
230 D STICHIUM CAPILLACEI 2if 1.0) 41.71 0 7.7) I9

232 O)ST)CHLR) )NCL)HATLM Of 0) Of09U )

2Zi3 D TR IClfA FLESICAULE 20Sf4 .9) .1( .1) 27.3ff 0)
236 D)1LPANOCLAr)US BREV IFOLIUS 7.5)10 63.f:1.0) Off ))
237 Of:CPAN0CLAWfS REVOLVENS Of0) Of 0) f0 i
2381 tfrAWOCLADUS UNCINMATUS Of 0)1 01 0) Of 0(0

23DREPANOCLAOUS SC.O 0 f0 f0
240 ENCALYPTA ALPINA Sf( . 7) .11 .1 Of1 0)241 ENCALYPTA PROCERA 0f 01 Of 0) Of1 0)
244 ENCALYPTA SC. .1) .3) Of 0) .. 9)
246 F ISSIES DSUOIDES Of 0) 0) 0 1 Of 0)
4,'0 FISSIDENS SP. 0) 0) Of 0) Of )
247 FUNARIAARCTICA Of 0) Of 0) Of 0)
250 HYLOCOMIM SPLENOENS OBTUSIFOLIUM Of0I)0 f 0
251) ffPNIE SAIIBERGEN) 16 .1) 0) 0) 1 6.61.01
252 fYPNIM Ci)pRF)ORNE Of 0) 0f 0) Of 0)
293 IIYPN:ifl PRUCERRIMUM .61 .5) Of 0) 7(f 1. 0)
254 IIYPNUM REVOLUTUI Of 0) Of( 0) Of( 0)
256 fIYf'NU L.P Of 0) Of 0 f 0 )
257 LEPrUBRYA.9 PYRIFORME Of 0) Of 0 Of 0)
258 MEE5 IA TRIOUETRA Of 0) 1.2) .9) if1 .1)
259 MFES A ULIGINOSA .3) 1 .)f 1) .1 .1)'
444 M"IUM~ ANDfRFWSIANLUl Of 0) 0) 0) Of 0)
260 MNfJ BL0()O 0) Of 01 Of 0)
431 PLAOOMNMIUM ELLIPTICUM Of 0) Of 0) 0f 0)262 MYURELLA JULACEA Of 0) Of 0) 0) 01

%264 ONCOPHORUS WAHLEMSEROII .2( .1) Of, 0) 1 1 3
265 ORTHOTHECIUM CfIRYSEUM 12.6) .9) .1, .1) 5.7f1:0)
268 PH )LONOT)S FONTANA PLR41LA 0) 0) Of 0) Of 0)

%410 PtAGIOPUS OEDERIANA Of 0) Of 0) 0f 0)
, 272 POGONATUM ALP INUN Of 0) Of10 0) f 0)1

4,16 POLYTRICHACEAE Of 0) Of 0)1 0)1 0)
275 PoIILIA NIJANS Of 0) 0) 0) 0f 0)
404 POIIL A SC 0f 0) 0) 0) Of 0)
276 RIIACOM ITR)LSI tAIUG)NOSUN Of( 0)1 0) 0) Of 0)
2V9B R HYTIDIUM RU GOSUN Of 0) 0) 0) Of 0)
279 SCORP)DOf*) SCURPIOIDES Of1 0) Of0 0) of 0)
280 SCRIIUM0)~ TURGESCENS Of 0) 0f 0) Of 0)
292 SPLACNI IN VASCULOSUM 0 0) 0 ( 0) 0 O 0)
263 STEGON IA LATIFOLIA PILIFERA 0) 0) 1 f 0) Of 0)
265 TETRAPIO..N N)0)ES Of 0) Of 0) Of1 0)287 THI IUfM WBET HUM Of 0) Of 0) Of 01
288 TIfIIIIA AUSTRIACA Of 0) Of 0) Of 0)
269 T I M I A MEG')POLITANA BAVARICA of 0) 0: 01 Of 0)290 TIMIIA NORVErI CA 0f 0) Of 0) Of 0)
291 IOIIUNrHYPNUMi N ITEMS 2.2) .8) Of 0) 6.2f1.0)
292 ruUfiL)A ARCT) CA 0) 0) Of1 0 ) Of 0 1
296 TofRfJLA RUIRALIS Of 0) O1 0) of 0)

29 VITIA HYERkWiREA Of 0) 0) ) Of0
603 UNNON MOSS 2.5) .15) 1.5) .3 if .1 9 )

1-.I CIIENS
299 ALECTORIA NIORICANS of 0) Of 0) Of( 0)300 ALECTORIA OCHNOLEUCA Of 0) 0f 0) Of 0)307 CALOPLACA SP. .) .1) Of1 0) Of0 0)
310o CETR;fA CUCULLATA 0) 0) Of1 0) 0)O 0)
31) CET ARIA DELISE) Of 0) Of 0) 0) 0)1
312 CETRAR)A ISLAIDICA 1f .1) 0)1 0 ) 0) 0)
314 CETRARIA N'IVALS Of 0 0) 0)1 0)1 0) 0)a
315 CETRARIA R)C))ARDSON)) 0) 0) 0) 0) Of 0)
316 CEITfAR A TILES) 0) 0) 0) 0 0 f 0 1

385 CLArk)NIt GRACLS Of1 0) Of1 0 1 0)1 0)
3)8 C, ADJIJ A IEPtOOTA Of1 0) 0)1 0) 0)1 0)

47Cf AWIN IA PHYt1IOPH0RA Of 0f f0 0)
-319 CLADON:A POGILLUM) Of Of Of 0) Of 01

320 CIADONIA SOUAMOSA Of 0) 0) 0) 0) 0)322 CLAOONA Of 0) 0) 0) 010
327 CORNICULNRIA OIVEROENS Of 0) 0f 0) 0) U)
328 OACTYLINA ARCT)CA Of01 0) 0 1 0 f1 2)1

32 DATLNAunAO ).



Table B4 (cont'd).

332 GYALEETA FOVEOLARIS 15) 119

33 HF'rYHA MOSCRA001 C 01

4,at, JEARMIIA04 0 0( 0) 01 WI
33 1LC IIr" Vk.I1NALIS 01 0: 0: 31 0( '

3913 c l.roG I ON 'IINrIIATUI 01 0 01 01 01 11
342 I.OPAD I UN FECU NOUM 01 0 1 0f 0) 01 I

33OC~flOIECHIA FR ISIDA 01 0 1 01( 01) 01
413 ICHROLECHIA FRIGIDA THELEPHOROIDES 0( 01 0( 0* 01 01
348& PEt TII3ERA APHTIIOSA 01 0) 01 0 1( .2)
349 PELTIGERA CANINA S.L 01 0) 01 0) 1( .1 1
353 PEIrTIIERA SPIIRIA SOREDIATA 0( 01 0( 0) 0' 0)
416 PERT USARIA CORIACEA 01 0) 01 n)I M 01

W~S PERTUbARIA DACTYLINA Ot 0) 0( 01 If ))

360 PiIy SCONIA MIJSCIGENA 01 0) 01 0) 0( U)
412 Pz Uil,-A HfFNORUM 01 01 01 0) 01 01
400 gCOIINA -%P. .2( .3) 01 01 1I 1 1
3C6q SPIIAERlOPIIORIIS GLOB0SUS 01 0) 01 0) 01 0)
370 STE FICAULON ALPINUI 01 0) 01 01 01 01

*372 TIIAMFIOL IA SUBULIFORMIS I11 .5) 01 0,1I 71 .71
42U TONINJIA CI*IULATA 01 01) 01 0 1 01 0)
37b XAN7 IIORIA ELECANS 01 0 1 01 0, 0l 0
403 IWW"It CRUSTOSE LICHEN 01 0 1 0 1 0 1 01 0)
1 78 WN:{,NOl4N FRUTICOSE LICHEN 1) 01 01 0 1 0 01
370 NOSTOC COMMUNE 0 ) 0 8.(1 1 0) C 1
38U ~ios 1OC SP.m 01: 01 01( 01 1( .1
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Table B5. Raw species data for 1- x 1-m plots.
The units are percentage of cover.

VASCULAR PLANTS 
030A 060A 0801 1002 1103 1104 1105 1106 1107 1203 1204 1301 1302 1303 1304

2 ALOPECURUS ALPINUS ALPINUS 0 0 0 0 0 0 0 0 5.0 0 4.0 0 0 0 0
3 ANDR()UACF CHAMAEJASME LEHMANNIANA 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 0
4 ANFOS OACF CIFtNtRIONALIS 0 0 0 2.0 0 0 0 0 0 0 0 0 0 0 0
5 ANE ONE IRVIFLORA 0 0 0 0 0 0 0 3.0 .1 0 0 0 0 0 0
6 ANCMONE RICHARDOSONII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9 ARCTAGROSTIS LATIFOLIA S.L. 0 0 1.0 .1 0 0 0 .1 8.0 0 0 0 0 0 0
I0 ARCTCHII ' FUIVA 0 30.0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 ARMERIA IIARITIMA ARCTICA 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 0
13 ARTEMISIA ARCTICA ARCTICA 0 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0
14 ARTEISIA BOREALIS 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0
15 ARTEMISIA GLOERATA 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0
18 ASTRAGALUS ALPINUS 0 0 0 0 0 0 0 8.0 0 0 0 0 0 a 0
19 ASIRAGULUS UOLELLATUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22 BRAYA PURPURASCENS 0 0 0 0 0 8.0 0 0 0 0 0 5.0 0 0 0
23 BRAYA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 BR(VUS PUMPELLIANUS ARCTICUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25 CALTHA PAIUSTRIS ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
27 CARI)AMI NE OIGITATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
28 CARDAMIINE PRATENSIS ANGUSTIFOLIA 0 0 0 0 0 0 0 0 0 . 0 0 0 0 0
20 CAREX AWIATILIS S.L. 38.0 4.0 0 0 30.0 0 0 0 0 60.0 25.0 0 0 18.0 70.0
30 CAREX ATROrUSCA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
31 CAREX BIELOWII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
33 CAREX MARINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35 CAREX REIBRANACEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 036 CAREX MSSANDRA MISANDRA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
37 CAREX RARIFLORA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35 CAREX ROTUNDATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3 CAREX RIPEOTRIS 0 0 3.0 0 0 0 0 0 0 0 0 0 0 0 040 C.R.,EX SASATIL IS LAXA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-41 CAIEX CIRPOIAEA 0 0 0 0 0 0 0 0 0 0 .1 0 0 0 0
42 CAREX OEN3PATHA(NEA 0 0 0 0 0 0 0 0 0 0 0 0 65.0 0 0
44 CAHRX VAII1NATA E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
45 CONAREX P. A 0 0 2.0 0 0 0 0 3.0 0 0 0 0 0 0 0
4 ASIOPE TETRAGONA TETRAGONA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
47 CPATUPIA BEERINGIANUM BEERINGIANU1- 0 0 0 3.0 0 0 0 0 0 0 0 0 0 0 0
49 CHt YANTtATUM INTEORIFOLIU 0 0 .0 0 0 0 0 0 0 0 0 0 0 0 0
51 COCLEARA OFFICINALI ARCTICA 0 0 0 0 0 0 0 0 a 0 0 0 0 0 05 OECHAPSIA CAEOPITOSA ORIENTALI 0 0 0 0 0 0 0 0 .0 0 0 0 0 0 0
53 DRAA ALPINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
56 ORA A LACTEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
, I57 DRABA SP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
58 DRYAISENTrORIFOIA ITEGRIF.LIA 23.0 0 1.0 .1 0 0 25.0 0 0 10 0 0 0 0
59 EUPONT:IA F VAORI S.L. 0 0 0 0 0 0 0 0 1.0 7.0 0 0 0 0 0
61 ELYMISI AREARI'US LIS VILLOSIISIAUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
62 LPIOIliUM AUTIFOLIU M 0 0 0 0 0 23.0 1.0 4.0 0 0 0 0 0 0 0
63 ESUIETUM ARVENSE 0 0 0 0 0 0 0 0 35.0 0 0 0 0 0 0

7 C IAOI SSETU C UCIRPOIDER 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
75 EDIOFTUM VARIEGATUM 1.0 0 0I 0 10.0 0 0 2.0 1.0 0 2.0 0 0 0 0
67 EHTIGEMON IRSIOEPHALUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
399 FERITOPRLIl ANGUSTIFOLIUM S.L. 4.0 0 1.0 0 1.0 0 0 1.0 0 0 0 0 0 50.0 3.0

69 EROPORUM RUSSEOLUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
70 EROPHORL NCHEUCHZER RCNEUCHZERI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

* 72 ERIOPHnRUIL VAGIfNATUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
73 EUTRENA ECWAROOII 0 0 a 0 0 0 0 0 0 0 0 0 0 0 074 FETUCA PFFNES STS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

76 FESTUCA RISRISRA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
78 GIlANIELA PROPINUA PROPINQUA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

L 79 HIiEOCILOE PAUCFLORA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
83 JtLUUARI AI 0 0 01 0 0 0 0 0 0 0 0 0 0 0 0

2LUNUAGOIVANFUS CASTANEUS 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0
86 IMOIUI.IA A(OSUROIDES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
59 I.NEOUERLLA ARCTICA 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0

90 LLOYDIA SEBROTINA 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0

91 LUZULA ARC T ICA 0 0 0 C. 0 0 0 0 0 0 0 0 0 0 0

92 LUZULA COINFUTA 0 0 0 0 , 0 0 0 0 0 0 0 0 0 0
94 INUARTIA ARCTICA 0 0 1.0 0 0 0 0 0 0 0 0 0 0 0
96 MINUARTIA NUBLLA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

10 O UXYATROPIS COREALIS 0 0 0 E U 0 0 0 0 0 0 0 0 0 0
103 OXYITROPIS NIGRESCNS RYOPHILA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
105 PAPAVFR LAPPONI CUOCCIDENTALE 0 0 0 0 n 0 0 0 0 0 0 0 0 0 0

10C PAPAVPIC N 0 0 0 50 0 0 0 0 0 0 0 0 0 0 0
1I8 PAR T ICA0 0 0 0 0 0 0 0 0 0 0 0 0 0

103 PEDIULAR S CAPITATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 PO FCULARS LANATA 0 a .1 W .0 0 0 0 00 0 0

112 PEOICUVARI VS[DETICA INTERIOR 0 0 0 0 0 0 0 0 0 0 0 0 0 0

381 1TC0rARI SUDELlCA 0,L .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

6.14 PETASITEL FRIGIOUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 PA ALPIENA 0 0 0 50 0 0 0 0 0 0 0 0 0 0 0 0
3P1158 POA ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 1.0 0

1I19 PDA ALAUCA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

13L PA SPI 0 0 0 0 0 .0 0 0 0 0 2.0 0 0 0 0
122 POLEMONI BOREALE 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 0

S124 POLYGOI VIVIPARU1 .0 0 1 0 0 1. 0 ,1 . 10 0 .0 0 2.0 0 0 0 0
127 POTENTILLA UNIFLORA 0 0 0 1.0 0 0 0 0 0 0 0 0 0 0 0
129 PUCCINELLA ANDERONII 0 0 0 0 0 0 0 0 0 0 0 3.0 0 0 0
130 UCCI NELALIA P LRYANODES 0 0 0 0 0 0 0 0 0 0 0 0 30.0 0 0

131 PYROLA TRUNOIFLORA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

133 RANNCULUl PALLA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
134 R ANIANC ER 1U ATIF 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0

137 AAG:. IANTEUFEOIA 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0
1 39 SALIX AF CIICA 12.0 0 0 0 0 1.0 0 0 .0 0 0 0 0 0 0140 SALIX LANATA RICHAROSONll a 0 0 0 0 75.0 0 0 0 0 a 0 0 0 0 0

;41 AL IX OVAL FOL A OVALIFOLIA 0 0 0 0 2,0 0 1 0.0 13.0 2.0 1 0 0 0 0 0 '

4- SALIX PLAIIIFOLIA PULCHRA PULCHRA 0 0 0 0 0 0 0 0 0 0 0 0 0 20.0 0 e143 SALIX REI" ICULATA RETI CULATA 8.0 0 .1 0 .1 1.0
144 SALIX ROTUNDIFOLIA ROTUNOIFOLIA 0 0 0 0 0 1.0 0 0 0 0 0 0 a 0 0 "

145 5AU55UREA ANOUSTIFOLIA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
1 46 .,IFRAQGA CAE3PI TOSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 47 5 %XIFRAGA CERNUA 0 0 0 0 0 0 0 0 0 0 0 0 0 0

148 SAX IFRAGA FOL IU OSOA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
149 .s'xorRAGA HIFRA(CIFOLIA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 q

150 :'AXIFRAGA FIIRCULUS PROPINOUA 0 0 0 0 0 0 0 0 0 .1 0 0 0 0 0
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Table B5 (cont'd). Raw species data for 1- x 1-m plots.
The units are percentage of cover.

030A 060A 0801 1002 1103 1104 1105 1106 1107 1203 1204 1301 1302 1303 1304

15 1 SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 0 0 12.0 0 0 0 .1 6.0 0 0 0 0 0 0 0
t54 FNECIO ATROPURPUREUS FRIGIOUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

5SEIECIO RESEDIFOLIUS 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 0
till EN" ACAULIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

159 SILENF WAIILBERGELLA ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IQU SIELLARIA HUIIFUSA 0 0 0 0 0 0 0 0 0 0 0 0 .1 0 0
191 STELLARIA LACTA 0 0 0 0 0 0 0 .1 0 0 1.0 0 0 0 0
104 TARAACU t PIIYMATOCARPU14 0 0 0 4.0 0 0 0 0 0 0 0 0 0 0 0
165 THALICTRUM ALPINUM* 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1608 THISETUM SPICATU SPICATUI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
169 UrRICULARIA VULGAkIS MACRORHIZA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
172 W ILIIELMSIA PIIYSOOES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
901 UNIKNOWN MONOCOT 0 0 0 0 0 0 0 0 .1 0 1.0 .1 0 0 0
902 UtINOWN DICOT 0 0 .1 .1 0 0 0 0 .1 0 0 0 0 0 0

LI VERWORTS
173 ANEURA HINGUIS .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
.I 26 AASTROPlYLLUM MINUTUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
175 I LI'IIAROSIOMA TRICHOPHiYLLUi BREVIRETE .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

70 CAI.YPOOIA MUELLERIANA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
.6U GYI(P4)COIEA INFIATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-1 41 HARIAITIUS FLUTOWIANUS .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
.lO5 LOPIIOIA BII4,SIAOII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 433 LOIIOZIA IEI EROCOLPA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
407 LUPIkjZIA 0UAIiILOBA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-136 LOPIIOZIA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
IC2 PLAUIOCHILA ARCTICA 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
184 PTILIDIU CILIARE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
185 RADULA PROLIFERA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
40G SCAPANIA SIMMONSII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
-G 1 UNIKHOWN LEAFY LIVERWORTS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
og189 NI'OWN THALLOI D LIVERWORTS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

192 AULArOMIIlUM ACUIIINATUW 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
193 AULACOMNi1J PALUSTRE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
194 AULACOMNI JI 1 URu I DUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
.1-18 BRACIHYTIILGIALr .I 5.0 0 .1 0 0 0 0 0 0 0 0 0 0 1.0 0
.132 BHACIIYTHLCIUII IROENLANDICUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I1GL3RACI YTHECIUFI TURGIDRU 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 10 BI YUII ALGOVICUM .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
199 ONYUI ARCTICUT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
205 BRYUM STENOTRICMUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
439 DRYUM TORTIFOLIUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
206 t1YRUMI IRIGHTII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
383 RYUM SP. 2.0 0 0 1.0 0.0 0 0 5.0 1.0 .1 0 .1 0 0 .1
ao .0, CAILIERGUN RICHAR0SONII ROBUSTUM 1.0 0 0 0 5.0 0 0 0 0 45.0 0 .1 0 0 0
L12 CALLIERUON SP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
PI3 AMPY IUM" SrELATUrM 10.0 0 0 0 15.0 0 0 0 0 1.0 .1 0 .1 0 0
214 (,ATOSCPIUIM NIGRITUN .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
215 CERArODUN PURPIIICUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
21to CINCLIUIUM ARCTICUM 1.0 0 0 0 2.0 0 0 0 0 1.0 0 0 0 0 0
217 CIH LIOIUI LATIFOLIUII .1 0 0 0 0 0 0 0 0 1.0 0 0 0 0 0
-Il1 CIIIC'LILJUUMSIYOIUI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

449 CINCLIDIUM SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
?18 CIRRIPHYLLUI CIRROSUIM 5.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
219 CRATONEURON ARCTICUtM 0 0 0 0 .1 0 0 0 0 0 0 0 0 0 0
221 CTENIDIUI MOLLUSCUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
22 CVRTONIU HYMENUPPHYLLUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
227 IACRANUM ANGUSTUM 0 0 0 0 0 0 0 0 0 0 0 0 0 2.0 0
228 1)ICI(ANUM ELONGATUWI 0 0 0 0 0 0 0 0 0 0 0 0 0 15.0 0

UO. I DCRANUM SP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
229 D IOYMOUON ASPERIFOLIUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
230 ISTICIIIIJIm CAPILI.ACEUM 10.0 0 .1 0 5.0 0 0 20.0 0 .1 0 0 0 0 0
'.32 OISTICIIUM INCLINATUN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
233 UITRICHUMI FiEXICAULE 3.0 0 .1 0 0 0 0 2.0 0 0 0 0 0 0 0
23(' UREPANOCLADUS BREV IFOLIUS 15.0 0 0 0 5.0 0 0 0 0 55.0 0 0 0 0 0
237 DIREPANOCLADUS RLVOLVENS .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0
238OIREPANOCLADUS UNCINATUS 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 0
239 DREPANOCLADUS SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 1.0 0
240 ENCALYPTA ALPINA 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 0
241 ENCALYPTA PROCERA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
244 EICALYPTA SP 0 0 0 .1 0 0 0 0 0 1 1 1 0 0 0
246,IISSIDENSOSIUNOOIDES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
450 FI SIENS Se. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
247 FUNAIIIA ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
250 HYLOCOII UM SPLENIDENS OBTUSIFOLIUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
251 HYPIrIMt nAIIUERGLHI 2.0 0 I 0 0 0 0 0 0 0 0 0 0 0 0
25 IYFNIIM CUPRESSI I OM4E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 253 Ify'(1 Pr PCERR IMUMI a 0 0 0 0 0 0 0 0 0 0 0 0 0 0

, • 4 WIYHUM R<EVULUTUMt 0 0 0 0 a 0 0 0 0 0 0 0 0 0 0
?!,G HYl-U1 MSP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
"27 t.EPTURY4 PYRIFORME 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0

258 MEESIA TRIGUETRA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25S9 MIE$1A ULIGINOSA 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0444It4NItl ANDIHEWSIANUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
260 t1NIUM BLYTTI 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
431 PLAGIOtINIUM ELLIPTICUM 0 0 0 0 0 0 0 0 0 0 0
2?, tlYURLI.LA JULAC-A . 0 0 0 0 0 0 0 0 0 0 0 0 0 0
264 ONCoPrh(,RUS WAtLEfIIOERGI I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Z165 OITIIUTHIECIUM CIIRYSLUM 2.0 0 0 0 .1 0 0 0 0 0 0 0 0 0 0
2..d PIIII.N+.i. FONTANA PUMILA 0 0 0 0 0 0 0 0 0 0 0 0 0 0
410 PL ', I l* OFI)tI ANY, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 9
2/2 POGONATUM ALPINUM 0 0 0 0 0 0 0 0 0 0 0 0 0 14.0 a
I POLYTRICACEAr 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0?-. 7ts f'Otlt ANITAN.3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

404 1'OIILIA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 /IIACOMIITNIUM LANUGINO5UM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2' RHYIOIUM RUGOSUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

r'l• 7 50 .iUU1 SCOWP 101 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0
2.0 SGORPIIU4 TUROSCENS .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

0 5('.AGt#NUM VASCULOSUM 0 0 0 a 0 0 0 0 0 0 0 0 0 0 0
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Table B5 (cont'd).

030A OOA 0801 1002 1103 1104 1105 1106 1107 1203 1204 1301 1302 1303 1304
283 STEGONIA LATIFOLIA PILIFERA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
205 TTIrAPLODON HNII1ES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
207 THUIDILU ABIETINUt 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
288 TIHMtA AUSTRIACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
289 TIH IA MFGAPULITANA BAVARICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
290 TIHMIA NORVEGICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
291 TOENTHYPNUM NITENS 40.0 0 0 .1 0 0 0 0 0 0 0 .1 0 0 0
292 TORTELLA ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
296 TORTULA RURALIS 0 0 0 .10 0 0 0 0 0 0 0 0 0 0 0
296 VOITIA YPERBMEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
903 UNNOWN MOSS 0 0 0 .1 .1 0 0 2.0 .1 1.0 .1 3.0 0 0 0

LI CI IENS
299 ALECTORIA NIGRICANS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
300 ALECTORIA OCIIROLEUCA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
307 CALOPLACA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
310 CETARIA CUCULLATA 0 0 1 0 0 0 0 0 0 0 0 0 0 0
311 CETRARIA DELISEI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
312 CETIARIA ISLANoICA 0 0 .1 0 0 0 0 0 0 0 0 0 0 .1 0
314 CETRARIA NIVALIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
315 UETRARIA RItCHARDSONI I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
316 CETRARIA TILESI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
385 CLADONIA GACILIS 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 0

* 318 CLADONIA LEPIDOTA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
427 CLADONIA PHYLLOPHORA 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 0
319 CLADONIA POCILLUI 0 0 1.0 0 0 0 0 0 0 0 0 0 0 0 0
320 CLADONIA SQUAMOSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
3J2 CLADONIA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
327 CO 'NICULARIACOIVERGENS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
328 DACTYLINA ARCTICA .1 0 1.0 0 0 0 0 0 0 0 0 0 0 2.0 0
J29 DATYLINA RAMLOSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
330 EVERNIA PE1FRA31LIS 0 0 0 .3 0 0 0 0 0 0 0 0 0 0 0
331 FULGENSIA BRACTFATA 0 0 0 0 0 0 0 0 0 0 0 1.0 0 0 0
332 CYALECIA FOVEOLARIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
334 11YPOGYMNIA SUO O ISMCUA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

, 336 LECANORA EPIBRYON 0 0 2.0 0 0 0 0 0 0 0 0 .1 0 0 0
428 LECIDEA RAMULOSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
339 LECIDEA VERNALIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
393 LEPTOGILI SINNUATUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
342 LOPADIUN FECUNDUN 0 0 0 0 0 0 0 0 0 0 0 2.0 0 0 0
343 OCHROLECHIA FRIGIDA 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 0
.113 OCIIMOLECHlIA FRIGIDA THELEPHOROIDES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
348 PELTIGERA APHTIOSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
349 PELTIGERA CANINA SL. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
353 PELTIGRA SPURIA SOREOIATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
418 PERTUSARIA CORIACEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
358 PERTUSARIA DACTYLINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
304 PERIUUARIAMSP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
360 PHYiSCONIA UCIUENA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
412 PSOROIA HYPNORUkI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
400 bOLORINA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 0
379 PHAEUOP-ORIJS GI.MOSUS 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 0
370 .TEIREOCAULON ALPINUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U7? TlAtIlNULIA SUBULIFORMIS 0 0 5.0 .1 0 0 0 0 0 0 0 3.0 0 .1 0
42U TUNINIA CUMULATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
375 XANI IKIA ELEANS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-;U403 &INKNUI CHU lOS LICHEN 0 0 15.0 0 0 0 0 .1 0 0 0 0 0 0 0
3, UNKIOWN FHUrIcOSE LICHEN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

- 379 N0SIOC COMMUIINF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
jaO NosfoC sr. 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 0

1306 1307 1308 1405 1407 1409 1410 1412 1414 1416 1417 1418 1419 1421 1502

VAU(;ULAH PLAN rs
2 ALOPECURUS ALPINUS ALPINUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.0
3 ANDICOSACE CHAMAEJASMIE LEHANNIANA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 ANDROSACE ,EP1EFNTRIONALIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 ANEMONE PARVIFLORA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
GANMONE RICHARDSONII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
t ARC (A(, uSrIS LATIFOLIA S.L. 0 0 0 0 0 0 0 0 0 0 1.0 1.0 0 0 11.0

1( P.RCTOPHILA FULVA 0 20.0 0 0 0 0 0 0 0 0 0 0 0 0 0
IL AIIRIA MARITIMA ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
,13 ARTE1ISIA ARCTICA ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 ANrItI SIA BORLAL IS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I 

"
AIT.MI I A 010ERATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

18 AtTOAALUJS PI P"INUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
.19 AS1IIAI.,JILS UOISELI ArUS 0 0 0 0 0 0 0 0 0 4.0 0 0 0 5.0 0
22 IRAYA pIrPUItSCENS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2, -R,,A SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
24 DJU ,S PLMPELLIANUS ARCTICUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
25 CALr3IA PAI.USrRIS ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2 CADAINE OIGITATA 0 0 0 0 0 0 0 .1 0 .1 .1 1.0 0 0 0
20 CARI)AMINE PRA TENSIS ANGUSTIFOLIA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
29 CAREX AOUATILIS S.L. 1.0 0 75.0 18.0 15.0 45.0 0 0 0 0 0 0 .1 0 0
30 L.ILX ATROFUSCA 0 0 0 0 0 0 0 0 .3 0 0 0 0 0 0
31 CAREX BIOFLOWII 0 0 0 0 0 0 8.0 0 0 0 0 24.0 0 0 0
33 CAREX HARINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
35C A I-X MEM-RANACEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
36E CAI4(LX ItIJANDRA MISANDRA 0 0 0 0 0 0 10.0 4.0 8.0 0 0 0 .3 0 0
17 CAREX HA4IFLOUA 0 0 1.0 0 10.0 0 1.0 0 35.0 0 0 0 0 0 0
30 CARlX RlTUNATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
39 CAR X RTUESTRS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4l CARFT bAXArIL" L.AXA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

S41 CAPI : ;0CIIJEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
,12 LAI5X tUSPATIUCEA 0 0 0 0 0 0 0 0 .3 0 0 0 0 0 0
.4 r:ARX VAGIIATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 CAREX SP. 0 0 0 .1 0 0 0 0 0 0 0 0 1.0 0 0
40 (ASSIOPE TETRAGONA TETRAOONA 0 0 0 0 0 0 .3 0 0 45.0 0 0 0 0 0
47 CEIIASTI UI BEERINGIANUM BEERINGIANUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7.0
.131 ICHRY3ANTHE3IttH INTEGRIFOLILI 0 0 0 0 0 0 0 0 0 0 .3 0 0 0 0
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Table B5 (cont'd). Raw species data for 1- x 1-m plots.
The units are percentage of cover.

1306 1307 1306 1405 1407 1409 1410 1412 1414 1416 1417 1418 1419 1421 1502

U| CeCIILEARIA UFFICINALIS ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
t .1 HAILPSJA CAESPITOSA ORIENTALIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

9'1U4AlP4 LPINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
' 5144IAA |LACIIEA 0 0 0 1 0 0 0 .1 0 0 0 0 .1 0 0

57 [DRAA SP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
51% I)IYAS II4|.4UI4IEOLIA INTEGRIFOLIA 0 0 0 13.0 0 11.0 13.0 60.0 0 20.0 1.0 0 14.0 75.0 1.0
.9 nlI#444I41.A FISIILIII S L. 80.0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
a; ELY41U; A44LNA4IIJS L 4A14LIS VILLOSISSIMUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
&Z' FPILUIU L.ATFIVUL IJ C 0 ( 0 0 0 0 0 0 0 0 0 0 0 0 0
(3 IWISETIM AIVI442 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

51 USL1W4 4SCIRPOI0E., 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
'5 LOUISEIJM VARIEGATUM 0 0 0 0 0 0 .1 0 .1 0 1.0 0 .1 0 0
*iA EhII LIRON ERIOCIEFHALIJS 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 0

499 CR4lIf'-W3UPI ANGLJSTIFOLIUM S.L. 5.0 0 0 3.0 5.0 6.0 1.0 0 1.0 0 2.0 0 0 0 0
6 ERIOPHORUM RUSSEOLUM 0 0 0 0 2.0 0 0 0 0 0 0 0 0 0 0
74) 1-ItI,.k, lutcU" 4CiELICIIZERI SCHEUCHZERI 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7' 1

"
1(I '4Uh4I V!4014AG[UI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

7,. .1 1 J4II." C .AImr. I t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
74 IE.LtCA 4A34I I NLASIS 0 0 0 0 0 0 0 0 0 0 0 4.0 0 0 1.0
h E .LICA RRbl4A 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 7.0
71 ,EI) IAIJLI.4A ,r4r'IrSW )JA PHUPNUA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7' 1IIL..L I'ALI IFLLRA 0 0 1.0 0 0 0 0 0 0 0 0 0 0 0 0

G .44S6I rLUItlS 0 0 0 0 0 0 0 .1 .1 0 0 0 .1 0 0
6. .U44US CA1.LA4IIUS CASTAIEUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4 . IU.4 .444IA l1Y1,SUI4OIDES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4I LO4L-C.LA AICTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
9f 4 LI, 'IIA SLIOTINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .1
- ., ' .lAAI4OCTICA 0 0 0 0 0 0 0 0 0 0 0 0 .1 0 0
9," i UIIA ""'USA 0 0 0 0 0 0 0 .1 0 0 0 3.0 0 0 0

W9 N44A44T1A AI4CTICA 0 0 0 0 0 0 0 0 0 0 0 0 .1 0 0
0'4 . R A IUL.[A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

jIO (4.4',,:.)45 04.F,,I IS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1. I) OSYTNOPIS NIGRESCENS ORYOPHILA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4440 1*0 1W/E LAVI'IMI4il41 OCUMIENrAL.E 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
106 1. JA'.-V..I MACUIJIl 1 0 0 0 0 0 1.0 0 1.0 0 .1 0 0 .1 .1 3.0
400 VAIVI4'A NlU4 I CALI.4, H4IO2AILIS 0 0 0 0 0 0 0 0 0 0 .1 0 0 0 3.0

4"4 t 'IDICULA:IIs CAIIlAIA 0 0 0 0 0 0 0 1.0 0 3.0 0 14.0 .1 .1 0
I UO ID;ULA I1 SLA4AIA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
442 1' t-?ICULAI4IS S1OL4I-.JCA INTERIOR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
18I P UICULArIS S OETICA S.L. 0 0 0 0 1.0 0 0 0 1.0 0 0 0 0 0 0
,4 IL 14,SIjTES FRIGMUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
11,) FA AtPIGE-A 0 0 0 0 0 0 0 0 0 0 0 10.0 0 0 0
118 V)A kCTICA 0 0 0 0 0 .1 0 0 0 0 0 0 0 0 0S
1, I ,A iltA1 

U
CA 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 0

,i), A SP. 0 0 0 0 0 0 0 0 0 2.0 0 0 0 0 a
' P,)I 1,)I.lUM IBORLALE 0 0 0 Ci 0 0 0 0 0 0 0 0 0 0 0

12I 14)1 .4414.11H VIVIPAHI44;l 0 0 .1 0 0 0 0 .1 .1 0 .1 5.0 0 0 .1
1 J2'/ I ORA I41'41l, 44.I 0 0 0 0 0 0 0 0 0 0 0 4.0 0 0 0
I 1 'J114lllA AlNIIII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I 'U : 141 44 I A I'l.1.";AI10)1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

:)I I 'hA 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0 0
3 t 4lA44IIII424L14. 4'A.I..4511 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

4 1 lh(:414 1 F4 j: . Ir 4 414)I5 AFI- INIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I-, .A4.4I44:1 4 I N IL4IA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1'$.i- -I l; A CTIC C' 0 0 4.0 1 0 0 0 0 .1 0 0 0 0 0 0
44: :;AL I AMATA RICHARDSONII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
4; 4 >.:1 IX 0V-ALJ1-IA OVALIFOLIA 7,0 0 9.0 0 0 0 0 0 0 0 0 0 0 0 0

A.-. -';' ,. I' PI IOLIA PULkIIRA PULrIHPA 0 0 0 0 0 3.0 0 0 0 0 0 0 0 0 0
1.., 41 4X iEIICUIA 

i
,4 RlETI CULATA 0 0 0 1.0 0 2.0 2.0 7.0 0 8.0 0 15.0 .1 2D.0 0

14 :354 Il 1,0IlllrIF4I IA HOT4NDIF()LIA 0 0 0 0 0 0 0 3.0 0 0 60.0 3.0 0 0 80.0
11,1:. A4,:.44lLA A4II4I IFULIA 0 0 0 0 0 0 0 2.0 0 0 0 15.0 0 0 0

L'. '.I0 -,4P4,' I4 .".I 44USA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sx44 44... (:4.|L144ll1. 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I4.1,,lI 0 0 U 0 | 0 0 0 0 0 0 0 0 0 0
n44.I...~Il444AA4 0 0) 0 01 0 0 0 0 0 0 0 0 0 0

M 
l  

,111 .1h44i. V'-V441'1 44.A 0 0 1.0 0 0 0 0 0 I.0 0 0 0 0 0 0
541 4AXIf1RAGA OPPOSITIFOLIA OPPOSITIFOLIA 0 0 0 0 0 0 0 0 0 0 1.0 0 0 0 0

* 454 SON CIO ATRuPURPUREUS FRIOIOUS 0 0 0 0 0 .1 0 .1 0 .1 12.0 .1 0 0 0
I tS, SIENF.CIO RESED IFOLJUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
17 SII.ENE ACAULIS 0 0 0 0 0 0 0 1.0 0 0 0 0 1.0 0 0
159 SI1. ENE WAtlLBERGELLA ARCTICA 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 0
16 tiTEL.LANIA IHUMIFUSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
:01 4SIEL(ARIA LAETA 0 0 0 0 0 .1 0 1.0 0 0 0 3.0 1.0 0 0
164 TARAXACUI PYMATOCARPUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
)13 I 4AI.ICTRUI ALPJNLU 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
41 1b IRIWI:.UM S.PICAIUM SPICATUIM 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 0
4 IIfC Uf LA4IA VUI CA I4S IACIORHIZA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
14 i2 WILIELII APtIY4IOES 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0
.4UIUV4tII4N M4NUG04: 0 0 0 0 0 0 1) 0 0 .1 0 0 0 0 0

0, LNUN OICUT 0 0 0 0 0 0 0 0 .1 0 0 0 .1 0 .1

LI VERW41r4 rS
14. 4/3 ANEtJRA PINOUIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
426 ANASTIOPIIYLLUI MINUTMi 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 0
17t, 61t.I"ARuS.OMA 1RICCHOPHYLLUM BREVIRETE 0 0 2.0 0 0 0 0 0 0 0 0 0 0 0 0
.IS CAI.Y0GEIAOM "EL.ERIANA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
J.1tO ;jYIIN4X4)LEA INFIAI'A 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0
141 IA4PANTIUS FLOTOWIANUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
.10:_ 44PII0IA LS11NSTEADI I 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0 0
.43% I_44'0I7IA iiI. Ef[4(44LPA 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0
:0)/ I :;P|It]ZIA (,U^I)IItuf A 0 0 0 0 0 0 0 0 a 0 0 0 0 0 0

40.I IlII 1444IU14 044 48AI1. 0 0 0 0 0 30.0 4.0 0 0 0 0 0 0 0 0
dIt' I4UL)ILA PIL4FLI4A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
'O2. SCAPANIASIMMONSI 0 0 0 3.0 0 0 0 0 0 0 0 0 0 0 0

1 64 UN%4UV444 LEArY LIVERWORTS 0 0 1.0 1.0 0 0 .1 0 0 0 1.0 .1 0 0 .I
I f!" UNtNOWN THA..LOID LIVERWORTS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Table B5 (cont'd).

1306 1307 1308 1405 1407 1409 1410 1412 1414 1416 1417 1416 1419 1421 1502

192 A ILAC1,"HIUM ACKIlNATUM 0 0 0 1.0 0 0 .1 0 0 0 0 0 0 0 0I93 *UI.3,(uhlll I ALUSTRE 0 0 0 0 0 0 0 0 0 4.0 0 0 0 0 0l I AU:J '1l(l;IUM1l TURIDUMI 0 0 0 1 0 0 .1 0 0 0 0 0 0 0 0.1411 :1FA:IIYTIEL ACEAt: 0 0 0 0 0 . 1 0 0 .1 0 0 0 0 0 0
13- iRACIiY tII-C IUIl CRENLANDIC U 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0* 196 IIAr,.IIY III - IUM Til0UICJUr1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0* 140 Y'JIH1 ALiOV|C.11.I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0199 0RYI"3 AI I GUI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0B* '". [IIYIIJI l.,[l 1 H I113t3M 0 0 0 .*1 0 0 .1 0 0 0 0 0 0 0 07".39 1, tYUll Tt 11 F01 it1 .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0'Ut; BYRU31 Wit IUTTI1 0 0 0 0 0 0 0 0 0 0 0 04.3 BIYU:' SI'. 0 0 0 .1 .1 0 2.0 1.0 1.0 2.0 .1 0 .1 1.0 3.0
2u9 CALLILAGUN RILIIARHOVONII ROBUSTU11I 0 0 5.0 0 0 0 0 0 .1 0 0 0 0 0.11 'CAL _.I ILf.GN SP. 1,0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.0'1' C.Itt'YI.IUI SIELL AIUM 20.0 0 10.0 2.0 0 0 0 0 1.0 0 0 0 0 0 0,1l *;,AI 2(.3W1~ NIliLIL~t 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0I 0I' t 0Ul I P(i I'3JRPIJI-LJS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0;IL:III IIIU1ARIICJI 0 0 0 1.0 0 0 0 0 0 0 0 0 0 0 0
217 CIN3:I I111l LATIIULIUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0* -I II:ILIUIIJll SIU1I'J 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0

.*-IlCIl 1Um St' 0 0 0 0 0 0 .1 0 .1 0 1.0 0 0 0 0
j10 L'IMItIPfYLL.UfI CIlILOsiUMi 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0*.19 CATUIlI UkliI Aft,TICUM 0 0 0 0 0 0 0 0 0 .1 0 0 0 0 0

221 CTENIDIUM NOLLUSJUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0223 CYNtIMtNIUt HYMENUIPHYLLUM 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0?'/ DICIANUM ANCUSTUM 0 0 0 1.0 0 .0 1.0 0 0 1.0 0 0 0 0 02Z'6 OICNAIIUM ELONGATUM 0 0 0 1.0 0 0 1.0 0 0 0 0 0 0 0 03J iIL31ANU ISP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2.'"3 031OYY'IOOjt ASPERIFOLOS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0I30 DISlItI~t4 CAPILLACEUM 0 0 20.0 2.0 0 .1 1.0 1.0 0 0 1.0 0 1.0 2.0 023-" 11 t;T IC 11 INCL INATIJII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2.' r1 r II C1Iu1I FLEXICAULE 0 0 0 .1 0 .1 0 1.0 .1 0 0 0 0 0 0236 1 EP'ANoI '.AOUS DREVItOLIUS 0 0 50.0 .l 1.0 0 0 0 40.0 0 0 0 0 0 0237 UIE:'ANOCLAOUS I1CV01 VENS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0L18 0I1('AIIOCLADUS IIIICI ATUS 0 0 0 0 0 1.0 0 0 0 3.0 5.0 0 0 0 0'9 _ t31'1ANLCL"ti flISS. C 0 0 0 0 0 .1 0 0 0 0 0 0 0 0210 EHICALYPTA ALPINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0241ENCLY PTA PR)CERA 0 0 0 0 0 0 0 0 0 0 0 0 0 0244 LNCALYPTA SP. 0 0 0 1 0 0 .1 1.0 0 0 .1 0 0 0 .1:!40 FI.SIDENS OSUNDOIDES 0 0 0 0 0 0 0 0 3 0 0 0 0 0 04U FISSIIiN 5 P. 0 0 0 0 U C. 0 0 0 0 0 0 0 0 0
2,11 FUtARIA ARCTICA 0 0 0 0 0 0 0 0 0 0 0 , 0 0 0? 2.50 ICLOM LII'M SPLE .EU-IIS OBTUSIFOLIUM 0 0 0 '.0 G 20.0 0 0 0 0 c 0 0 C. 0
2t%1 IIYFrI|JM B AIIBERGERI 0 0 0 . 1 0 0 0 0 0 0 rn u 0 0 02,52 IYPIIIJPm CUPRESSI1FOUME 0 0 0 0 0 0 0 0 0 0 0 0 0 a 0;,b3 IhYP;IUI1 P()C30R IUI 0 0 0 1.0 0 0 0 0 0 1.0 0 0 0 0 0W;;1 IIPrJ111 RIIVOIIJTUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0Z56 II (P1JM SP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
257 1 I'ml3l3"!3M P(OII URIIC 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 0C.'0ItLSIA fIjItjiU,3U A 0 0 0 0 0 0 0 0 .1 0 0 0 G 0 0
't' 2bM-lESIAtlI3 )i3A 0 0 0 1.0 0 0 0 0 0 0 ., 0 0 1 0.111 1UlllIli ANl33333 IANU1 1 0 0 0 0 0 0 0 0 0 0 0 0 02-) M111U11L3YT II 10 0 0 0 0 0 0 0 .1 0 0 .1 0 A o54Z1 PLAGI WtNIIJM ELLIPTICUM 0 0 0 0 0 0 0 0 3 0 0 0 1J 0 LPt"'! MYURELI A JUI ACEA 0 0 0 0 0 0 0 0 u 0 A 0 0 0 0L2G.1 (IIL(3PtOIlUS WAHLENBERGI I 0 0 0 .1 0 0 5. 0 3. 0 0 0 0 0 0 0"1,. oIII", 3IIECtUI CtlIIYSEUm 0 0 0 1.0 0 .1 0 0 0 0 0 0 0 0 0".U II ONOT113 I-ON1ANA PUMILA 0 0 0 0 0 0 0 0 0 0 0 0 C, 0 0
110PLAU IOPIt UEDERIANA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0?7. POGONATJUM ALPINUM 0 0 0 0 0 2.0 3.0 0 0 0 U .1 0 0 0
11h POLYTRICHACEAE 0 0 0 0 0 0 0 0 0 0 0 0 .1 j 05 ::OHI.IA IJUTANS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0104 RUHIIA' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0276' 1i1"1 '" i iLl 141S33M 0 0 0 0 0 0 0 0 0 0 0 0 1.0 0 1.0'72 RHYTIDIUM RUGOSUM 0 0 0 1.0 0 1.0 1.0 .1 0 0 0 0 1.0 5.0 0

'2 .U1311[)IU1t 3,3, IIUI-S 0 0 0 0 75.0 0 0 0 0 0 0 0 0 0 0
;3;032'IUI0!1 112 31150 0 0 0 0 0 0 0 0 0 0 0 0 0 0I.I "02 3II.AiC1INOI3 VA-LULUOSJM 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 0I333 SI"lNIA LAIFO( IA PILIFERA 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 0I ,3 tAl'LIU01 IMNIAIOILFS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0Mk/ IIAlOlliOt3i ABIETI[I . 0 0 0 0 0 0 0 0 0 1.0 0 0 0 6.0 3.0-'313 "1lf3A AIJS2.1.1ACA 0 0 0 0 0 0 0 0 0 .1 0 0 0 3.0 1.0269 rIIlllA 1l G;AIOI ITANA BAVARICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.290 IIMIIIA NOIVEUICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0
I'll iIIY"NUM it] ENs 0 0 0 12.0 0 5.0 1.0 0 0 0 80.0 0 3.0 2.0 0-?J2 011.II I A All(;rIICA 0 0 0 0 0 .1 0 0 0 0 0 0 0 0 0*y ' IOF.AR3I;lALI:' 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.0

* 93 V11 I 1A IIYI't UE141A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
333 ULIIItIWI 1,0s5 1.0 0 2.0 4.0 1.0 2.0 3.0 0 1.0 2.0 1.0 .1 0 1.0 2.0

I IjV ALE:;TORIA NIGRILANS 0 0 0 .1 0 0 1.0 0 0 0 0 0 1.0 0 030 AtL ;IUNIA OCtIEOI.EUCA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
* 3/ (1IL) PIACA p 0 0 0 .1 0 0 0 0 0 .1 0 0 0 0 0U1 11 IAIIIA C 13C3,1.1.ATA 0 0 0 1.0 0 .1 2.0 1.0 0 5.0 0 0 1.0 5.0 0I C:11 _:ANIA [EbI I 0 0 0 0 0 0 0 0 0 0 1.0 0 0 0 0

31Z CIjF. AHIA IIAANUILA 0 0 0 1.0 0 .1 1.0 1.0 0 3.0 .1 0 1.0 2.0 .1
J1 4 I.TI3AHIA NIVAiIS 0 0 0 .1 0 0 .1 1.0 0 1.0 .1 0 1.0 5.O 011 ,EIIARIA IIL;IIt"IDSONII 0 0 0 0 0 .1 0 0 0 3.0 0 0 0 10.0 0lU316 UILAIA IIEII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 03335 l.I AIIl4IA rIfACIII 1b 0 0 0 .1 0 .1 .1 0 0 0 0 0 0 0 0311.IAIRIII1ALF3:I W0A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0-1 1'. At"), JIA PiYL I OPI!ORA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0I13 (.LADUJtlIA GIC 1f Ih 0 0 0 0 0 .I ,1 .I 0 10 0 0 1.0 0 0

S" 14 ;LAI0NIAMOUAMSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0* l11 IAMlIA 5P 0 0 0 1.0 0 .1 0 0 0 0 0 .1 0 0 03._ LNIIICIJLARIA DIVEROENS 0 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0
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Table B5 (cont'd). Raw species data for 1- x 1-m plots.
The units are percentage of cover.

1306 1307 1308 1405 1407 1409 1410 1412 1414 1416 1417 1416 1419 1421 1502

321 UACIfYLINA ARICTICA 0 0 0 0 0 01 0 .0 0 1.0 0 .1 1.0 20 0

3") i(1C1Yt INA RAMFULUOSA 0 0 0 1.0 0 0 2.0 0 0 0 .1 0 0 0 0

332CY A E 1ILAG IIIS 0 0 0 0 0 0 0 1 0 0 0 .1 0 0 0

33- 1U;1I,1IA UACUIAA 0 0 0 0 0 0 0 0
332 GY LAICTA I OVLI) AR I S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

331 1YPIU1LAUIA tib-,, CUkA 0 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0
3_3. LECANIA EPIRAIIt 0 0 0 1 0 0 0 3.0 0 7.0 0 0 1.0 0 .0

41"'9 I E.IEA ",AII ruI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
33:1 L E'.I BL A VLPIRPIA 15 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 0

39:, 1 F1_ 161LJI B1 .I N1,11I'Lfl

3i1-' LOPADIUN FECUNDUM 0 0 0 0 0 0 3.0 1.0 0 0 0 0 0 0 .1
34:, 1C1 CULLECtIIA 11I19U:(A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
.113 UCIII Z)LECIIIA IIIGIUA TIIELEPFBOROIDES 0 0 0 3.0 0 0 17.0 1.0 0 0 0 0 1.0 0 0
.34j PELI.GERA APIITtIOSA 0 0 0 0 0 .1 0 0 0 5.0 0 .1 0 0 0

'l," PLI. IGERA CANINA S.L. 0 0 0 0 0 0 0 0 0 .1 0 .1 0 0 0

J13 IIERA SPURIA SURELIATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1)
41oI'II<LUSAkIA IINIACEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
31,8 I'L <IU.AfIA DACTYLIINA 0 0 0 0 0 .1 0 0 0 0 0 0 0 0 0
8. 1,1I<,tISARIA Sr 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

)61, I'IIf:.Ct(NIA MLJS(:I ;ENA 0 0 0 0 0 0 0 .1 0 1.0 0 0 0 0 0
4 1i, P ,Cfth IA ItYl N(,RU1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

A00 ,%1 )itINA SP 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0
3L 9 .%'i LURU 3 L.t0SUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

'L :I(IdLUUA|LON ALI"IN)II 0 0 0 .1 0 0 0 0 0 0 1.00

1/2 TIIA tULIA S JIIUI IFOMIS 0 0 0 1.0 0 1.0 2.0 4.0 0 .1 0 .1 3.0 1.0 0

4:129 TOit [A CUNULATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
J75 XAN I I toI A El. EGAMS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

.101 tilN'lIJtOIN CRUSTOSE LICHEN 0 0 0 0 0 0 0 3.0 0 .1 0 0 0 1.0 0

11 10 0 0 0 0 0! II%O1NC F1UFIUO3E LICHEN 
0 0 0 0 0 0 0 0 0

, -EON IUC C H1JUNF 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

IU N0T.LAC SP 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

;'"'1506 1509 1513 1514 1515 1517 I11 1520

" . ' VASCUlLAR PLANTb)

I2 ALOPECURUS ALPNUS ALPINU 0 0 0 0 0 0 0 0
3 AtDRDI:ACE CHACAJASME LEIIANNIANA 0 0 0 0 0 0 0 0
4 At PIOSAC SEPIL4IONALIS 0 0 0 0 0 0 0 0

5 ANEIIONE PA1VIOIA 0 1. 0 0 0 0 0 0
1 A-IGNE RICH RDUNII 0 0 0 0 0 0 0 0
9 ARCTAGROSTIS LATIFOLIA S.L, 0 0 0 0 0 0 0 0
22 AICIUPHILA FULVA 0 0 0 0 0 0 0 0

2 ARERIA MARITIMA ARCTICA 
0 0 0 0 0 0 0 0

13 ARTEIMUSA ARC"ICA ARCTICA 0 0 0 0 0 0 0 0
III AREL IIA SRA IC 0 0 0 0 0 0 0 0
15 ARII IIISIA GI OERATA 0 0 0 0 0 0 0 0
1 ASIRAGALIS ALPINS 0 2.0 0 0 0 0 0 0
19 ASI? ULUS UOCLI.ATUS 0 1.0 0 0 0 0 0 0
2" U1RAYA PURPURASCENS 0 0 0 0 0 0 0 0

23 BlRAYA SPE 0 0 0 0 0 0 0 0
24 RPltlS PUAPEIRLIANUSCARCTICUS 0 0 0 0 0 0 0 0
25 CA ,iA PALM SRI ARTiCA 0 0 0 0 0 0 0 0
27 CARUAMIPIE DIGISrATA .0 1 0 0 0 0 0 0
28 :ARIIARINE PIRAIF1SI ANGUSTIFOL|A 0 0 0 0 0 0 0 0
829 :A11X AQRATILIS .L 0 0 0 0 0 60.0 20.0 0

C CARLA ATUROIUSCA 0 0 0 0 0 0 0 0
31 CARItS SAIGELOWIS 0 0 0 0 0 0 0 0
31 CAREX MARINA 0 0 0 0 0 0 0 0
35 CAREX Er'RANACEA .1 0 0 0 25.0 0 0 a
3 CARIX VARINA LA 0 0 0 0 0 0 0 0
37 CARLX RRIFALNRA HISAND A 0 0 0 0 0 0 0 0
3 i:A SIIX ROT U NDATA 0 0 0 0 0 0 0 0
,49 CARIIX NUPETRIS 0 0 0 0 0 0 0 0
510 CARX SA;IAT INIS LAXA 0 0 0 0 0 0 0 0
52 CARl X SCI RPA I DEA 0 5.0 0 0 0 0 0 0
4. CAR[ X SALBSPAIII 'A 0 0 0 0 0 0 0 0
41 f:ARIX VAGINATA 0 0 0 0 0 0 0 0
, CANI X SP 0 0 0 0 0 0 0 0

4 A., I .. rINIEIL12J11A 1 0" EORIFOIA 30 32. 0 0 40 70 0 0 30

1 , CI RAS I IIJlIII N .ANUI BEER1NG1ANUM 0 0 0 0 0 0 0 0
4 9 CB|RYSAHIT~hHMO I rTErR I I OLI 1M 0 , I 0 0 , 1 0 0 0

51 LU;IILLARIA IJFFICINALIS ARCTICA 0 0 0 0 0 0 0 0
5IlI ICHIMPSIA CAE.PITOSA O0ENTALIS a 0 0 0 0 0 0 0
5, [RABA ALP1I4A 0 0 0 0 0 0 0 0
w:9 r)RAIA LACIEA S.0 0 0 0 0 00 0 0
57 )RAIOAP 0 0 0 0 0 0 0 0INTRI IIAIEGRI IAE 30.0 32.0 80 0 40 00 30.

:/S ENIIIPIIO TRU .1 I VAG NT 0 0 0 0 0 0 0 0

t,[ IlI.IIlA FARI S L 0 0 0 0 0 0 0 0

(,I ; , R, RIIlAtNSR I I S VILLOSISSIM S 0 0 0 0 0 0 0 0
UIEl[M A T:Ut.ItM 0 0 0 0 0 0 0 0

G8 IL)NIIAF NLM A NO A 0 .0 0 0 0 0 0 0
-4 J .IIE PCII.III00E0 0 0 0 0 0

83jIN( Il IGLJMS 0 0 0 0 0 0

84 , UI A 1. rTANE US 1 0 0 0 1 0 0 0
86 701311 IA O 1131•[ DAU , 0 0 0 0 0 0 0 0
39UJ LR tORU MANOU!.rl OLIUM SL 15.0 0 0 35 0 I0 0 2 0 20 0

89 ERIOPHORU RUSSEOLIM 0 0 0 0 0 0 1,0 0
70 ER IPtIORIJM $tFIEUCHZERI SCHEtUCHZERI 0 0 0 0 0 0 0 0

e ElfI(1)IORUM VAGSINATUM 0 0 0 0 0 0 0 0
73 LU IZ. LA E WARCI5I 0 0 0 0 0 0 0 0
74 tE;,ItII:A HAF1 11N)'NSIS 0 0 0 0 0 0 0 0

7? I E b, ULA RUSRA 0 0 0 0 0 0 0 0
78 (iLN.IANLLLA PROVINGIA PROPINQUA 0 0 0 0 0 0 0 0

79 ,IIINUCIILOE PAJCI IURA 0 0 0 0 0 0 0 0
43 .JIN,:I I's 1 LJ I 0 0 0 0 0 0 0 0

84 JUN,;t , TA/Jl U,. CASTANEUS 0 0 0 0 0 0 0 0

86 YOr nt;FI A :~OtR DEb 0 .1 0 0 0 0 0 0

89 0 f~tRLLA A 1L;T CA 0 0 0 0 0 0 0

LA I :DA SERUrTN1 0 2,0 0 0 0 0 0 .1
91 LIJZOLA ARCTUCAN 0 a 0 0 0 0 0 0

9P. U UZULA Cr NFUSA 0 0 0 0 0 0 0 0

94 ftN NIAPTIA ARCIICA 0 0 1 0 0 0 0 0
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Table B5 (cont'd).

1506 1509 1513 1514 1515 1517 1518 1520
UG6 1INUJARTIA RUBELLA 0 0 0 0 0 0 0 01O00 OXYiIIOPIS BOREALIS 0 0 0 0 0 0 0 01 U3 OXY r ROPIS NIGRESCENS BRYOPHI1.A 0 0 .1 0 0 0 0 10.0I1 05 APAVER LAI'PUNICMI OCCIDENTALE 0 0 0 0 0 0 0 0
I0U lAf AVLI? M.ICOUH I 1 0 1 a .1 0 0 01 0' I'ARII(,A NUUIICAUI IS NUDICAULIS 0 a 1 0 0 0 0 0 0*I~1 PEhLII CAPITATA 0 0 0 0 .1 0 0 0
1410 P'LICULARIS LAlIATA 3.0 1 0 0 .1 0 0 .1

'112 UUA,S PL UI ARIS 1101' T:ICA INTERIOR 0 0 0 0 0 0 0 0
'a 1 P'IIIIC ti AR I 15 ;uII 1CA SL 0 0 0 0 0 1.0 0 0
II PAS[ FES F4it OU 0 0 0 0 0 0 0 019FUA ALAIUEA 0 0 0 0 0 0 0 0
121PU.A SP, 0 0 0 0 0 0 0 012, poL MONIU1 BOREALE 0 0 0 0 0 0 0 0.L 12 POLYNIM VIVIPARUM .1 .1 0 .1 0 0 0 0

F/-'rNTII.LA UNIFLORA 0 0 0 0 0 0 0 01 ILLIIIEI11LIA ANUERSO.NI1 0 0 0 0 0 0 0 0
'JO 'U1:' CN LIA PliRYGANOOES 0 0 0 0 0 0 0 0131 lYIAIA GSAtIIFLORA 0 0 0 0 0 0 0 01 33 RANII1ICULUS PAlLASh 0 0 0 0 0 0 0 0*13.1 RAIXIIICULUS I'LLATIF 1005 AFFINIS 0 0 0 0 0 0 0 0137 :;AI3INA IN1L11111.IA 0 0 0 0 0 0 0 0

18SI IA1 AI IICA" .1 0 0 .1 2.0 0 0 041, LA II A AIiA IICARIY0ONI 1 0 0 0 0 0 0 01 41 .ALIIK OV ALII,3LIA OVALIFOL.IA 0 0 0 1.0 0 0 0 0.12 SALIX PL A1IFL I A VULCHRA PULCIINA 0 0 0 0 0 0 0 0

'41 !ALIX RE T I CLAUA RETI1CULATA 0 B.C 0 1 2.0 0 0 0 .
144 SAllYK ROTU..'IF L A ROTUN. IFOLIA 0 1.0 .1 .1 .1 0 0 .I b 3AIJ SUHEA AIGI IS T IFOL IA 0 .1 0 0 0 0 046 1 AUAXIAG CAESP ITOSA 0 0 0 0 0 0 0 01I / SAXIFRAGZA CEfIIIUA 0 0 0 0 0 0 0 0I. .13 ;AX:I I AUA FOLIOLOSA 0 0 0 0 0 0 0 0

15I: SAXIflAOA :IIIEIACIFOLIA 0 0 0 0 0 0 0 0IS)SAX I RAGA Il IS PRI9PINOUA0 0 0 0 0 0 0 0ISI SAXILI1AUA UlIPOSITIFULIA OPOITIFOLIA12 0 0 1.0 .1 2.0 0 0 3.0
IS4 :;[ NI 1II A R IUIItUlIt FRIGIOIIS .1 1.0 0 .1 .1 0 0 0

sI C19 0I RL SE IIL US 0 0 0 0 0 0 0 01U?, SILLI'IE ACAULI S 0 4.0 0 0 0 0 0 0I U SILL-NE WAIILLIERGELLA ARCTICA 0 0 0 0 0 0 0 0160 S TELLARIA HUM IFUSA 0 0 0 0 0 0 0 0161 STELL ARIA LAE TA 0 0 0 0 0 0 0 0
I16I TARAXACU1l PHYMATOCARPUII 0 0 0 0 0 0 0 0JSO IAICTRUI ALPINUI 0 0 0 0 0 0 0 0llIIISET UMI Sp'CATUM SPICATUM 0 0 0 0 0 0 0 0.... ... ILC LARIA VULGARIS MACRORHIZA 0 0 0 0 0 0 0 0172 W I I IELIISA Ml'IYSODES 0 0 0 0 0 0 0 0'j) IIIl ' "IIIWN 110C.1 0 0 0 0 0 0 0 0>10 KII OWN DIICOT 0 1 0 0 0 0 0 0

. I i WOIII[S l
11 ArNEIIIA PHIN 0015 0 0 0 0 0 0 0 0.1111 IAS 11I IIUI CUM1 MINUTU09 0 0 0 0 0 0 0I/11 'IAIILAUSTUMA T 1ICIIOPIIYLLUM BREVIRETE 0 0 0 0 0 0 0 0.1, Cl I y GE I A MUELL ER IANA 0 0 0 0 0 0 0 0

* 110 11III0COLEA INFLATA 0 0 0 0 0 0 0 0*411 IIARPFANTIIUS ILOTOWIANUS 0 0 0 0 0 0 0 04115 Ll l'II4Z I INSTEADI I 0 0 0 0 0 0 0 0.143 UP,,U-IA HOFTERUCOPA 0 0 0 0 0 0 0 0-317 I01' OZIA UIIADIOCX 0 0 0 0 0 0 0 0U11 II112AS 0 0 0 0 0 0 0 0R1 8F IA0IIOLIILA AICFICA 0 .1 .1 0 0 0 0 0
;,14 P11IIII CILIARE 0 0 0 0 0 0 0
':15 RACIIA 1 110 IFlI OA 0 0 0 0 0 0 0 01,-G SCAPANIA MIIM NSII 0 0 0 0 0 0 0 0

.9 11161 i X IA 'IFVEI1IIIIIITS 0 0 1 0 0 0 0 0
.1 l'l.WS IflAl )I LIVERWORTS 0 0 0 0 0 0 0 0

1 AOLIAC0IINIUOM ACUIINATUM 0 0 0 0 0 0 0 0
19.1 AIJIICINM AISR 0 0 0 0 0 0 0 09.4 A 11 ICIII Il1 TURIIOI001 0 0 0 0 0 0 0 0

Il IIAIYIECACEAE 0 0 0 0 0 0 0 0
JO IJIIAU YTTECIIOM IROENLANDICUM 0 0 0 0 0 0 0 031. li~iAC iY I MEC IIM 1U"lI01.jt 0 0 0 0 1 0 0 0140 it lIUM At GOV I CII 0 0 0 0 0 0 0 01 911 11117019 AIiCT1I CIIM 0 0 0 0 0 0 0 0
05 u1171119 "INII I IIIU. 0 0 0 0 0 0 0 0130 LI IIYIM IIIIII I L IUOi 0 0 0 0 0 0 0 0201.p0, HUM 1 I G119il . 0 0 0 0 0 0 0 0j'181 ISRYIIUT SF,.1 

0 0 0 0 0 0 1.0' LAII IEI I( 11IIAIIUSUNI I ROBUSTLIM 0 U 0 1 0 0 0 0 0.11IILIOISI' 0 0 U 0 Q 1 0 0 .:1 AIII'YL IUM STELI AIUM 0 0 0 0 0 0 0 0
? 13 GA LS( OPI1UM NIURI TUM 0 0 0 1 0 0 021b CL11IAT1,ON PURlPIREIIO 0 (1 0 0 0 0 0 0

21 IIILOIJ IIIIII1M 0 Ii 0 u0 11 1 0
.1/ 1111 11111 A 111.11110 0 U (1 Ii 1 0
II 1111 1101 11i11l0 0 0 0 U 0 a1-191 IN19.A 1011119 ry 0 0 0 I ) 00. 1.1 UlR111liettUM LIIIIIOsul 0 0 0 0 0 1

,,I CX:11111 l. rII riLull 0 0 0 0 0, 1 0 0
m .111111 1) I 111 LIM 0 0 0 0 0, 11 1 0. 1,)111.1I/l NuPH'IYLILUM 0 0 0 0 1 0 0 0

' A GIAIJI NUS 101 0 0 0 0 II 0 2 0OFILNiANUM E I UIISXILM 0 0 0 0 0 0 0 090 111 IRXNOMI Sp 0 0 0 0 11 (1 0 0
e,' EI[0YM110N ASPERIFOLIUS 0 0 0 0 0 0 07 11 ; IIrC 1:!IM CAPIILACII I 0 0 10a 1 0 1 0 )'1 CII,iI 11 INCIINATIM 0 0 0 0 0 01 0 0
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Table 85 (cont'd). Raw species data for 1- x 1-mn plots.
The units are percentage of cover.

:1506 1509 1513 1514 1515 1517 1518 1520

11:1 LT:IIEIIUI0I FLEXIGAULE 12.0 5.0 40 6.0 20.0 0 0 .1
2 1t. D41,' N1.tA(OU5 bREVIFOLIUS a1 0 0 20.0 0 0 0 0

S1 IIII:,L AllIES I'IJ.3LVLNS . 0 0 0 0 0
Sb IIIE ' 6U2 ADII5 UIICINATUS 15 0 1 0 1.0 3.0 0 0 0 1Sj DRIEI'ANUI2L AIOm. 2.' 0 0 0 0 0 0 0 0

'10 FlICIILYI'IA ALIIA 0 0 0 0 0 0 0 0
11 ENCALIYP CA PI1III.1kA 0 0 0 0 0 0 0 0

2-I-ENLALY'TA -I' 1 0 0 .1 0 0 0 0
-'6' I : S! ; 1)L NS Z W21U I ULL 0 0 0 0 0 0 0 0
4 U F SS ILNS Sp. 0 0 0 0 0 0 0 0
242? I-UNANiI A ARCTICA 0 0 0 0 a 0 0 0
25v HYLOLOMIUM SPLEIIDENS OBTUSIFOLIUM 0 0 0 0 0 0 0 0
251 IIYPtIt1 ITAMBERLIERI 1.0 0 1 0 1.0 0 0 0
2ud0 IYPHIJI CUPHESSI FORME 0 0 0 0 0 0 0 2.0

* ,253 ! OFUI PROCERRIMUM 4.0 0 1 .0 0 1 .0 0 0 0
25.1 IYPNUII REVOLUTUM 0 0 0 0 0 0 0 0

2256 Iyf-lllm SP. 0 0 0 0 0 0 0 0
'571FF I. OR41YOM1 PYRII-ORME 0 0 0 0 0 0 0 0

* 22 ,,:~.A TRII3UE FRA 0 0 0 0 0 .
-- 2513 1I-EA UJI.I11405A 0 0 0 0 .1 0 0 0

4-14 HNI(IM ANDISTUSIANIIM 0 0 0 0 0 0 0 0
2L- fll IIIMI[SLY I I 0 0 0 0 0 0 0 0
131 I PAG.IIO1N1kl ELII'I 1CUll a 0 0 0 0 0 0 0
.'0?MYP~ i JWlL AULA 0 000 0 0 0 0

20LN1 ( 'IOICU4 WAIILI-i "ELICUI It 0 0 0 0 0 0 0 0
261- UIIUTIIU-.CI11 IiHIYSEUII 0 0 0 0 0 0 0 0
IbU IlliONul IS FONTANIA I'UMILA 0 0 0 0 0 0 0 0
410 i-LAUIO'VUS QFDERIANA 0 0 0 0 0 0 0 0
2/2L POGONA TUM ALPINIIM 0 0 0 0 0 a 0 0
446 POLYTRIC ItACEA E 0 0 0 0 0 0 0 0
27b PO2111 IA NIITANS 0a 0 0 0 0 0 0
1041IIIAP 0 0 0 0 0 0

276 IIIACLOMI RlIlI LANUUIOI1SUM 0 0 0 0 0 0 0 a
?171C R'IYTIDIUM RUGOSUM 0 0 0 a a 0 0 0

7.9 ZC13IIII 5101 SAM C S 0 0 0 0 0 60.0 0 0
280 SLO;Pi UlI TU10 tLl., 0 0 0 0 0 0 0 0

82 hPIIIVIINUM VASL;Ul U15111 0 I 0 0 0 0 0 0
283 STEUIIIA LATIFOLI A PILIFERA 0 0 0 0 0 0 0 0
285 iETRAPLODOIN MNilUIDES 0 0 0 0 0 0 0 0
267 IIOIIUM ADlETINUM 0 1.0 .1 0 0 0 0 3.0
236 rIMMIA AUSTRIACA 0 0 0 0 0 0 0 0

2114 ilIA MEGArOLIANA BSAVARICA 0 0 0 0 0 0 0 0
IU IIIMIA NOFIVEGICA 0 0 0) 0 0 0 0 0
I 241 ~ IUINIIYPNIII NE TENS 7.0 1.0 0 5.0 40.0 0 0 0

2Y1W IIRIL(I A AWI A 0 0 0 0 0 0 0 0
24U ll;UIAA RI'IIYLIIS 0 0 0 0 0 0 0 .1-- .0'01I Y A lkll IIICIIIIA 0 0 0 0 0 0 0 0
1- .'1.1 II8NWN 1IIISS .1 1.0 0 1.0 0 0 0 .1

I I cm. Is

A9 AI"' ORIA NICIIICANS 0 0 0 0 0 0 0 0
"IIl ,LLIOR IA UCIIIUL COCA 0 0 0 0 0 0 0 0
W .0/ GALOIFAC A bI' 0 0 0 0 0 0 0 0

310 LEIIYARIA CUCULLATA .1 0 1.0 0 .1 0 0 .1
I1 CEIRARIA DELISEI 0 0 0 0 0 0 0 0

1, CL I RARIA ISLANUICA 1.0 0 0 0 1.0 0 0 .1
31.3 CCTIsRIA NIVALIS 0 0 0 0 0 0 0 .1
3: U ULTRARIA R1CI IAROSONII1 0 .1 0 0 0 0 0 0
I , VE I 1RA T LESi 0 0 0 0 0 0 0 0

48,CAI)A LII Is 0 0 0 0 0 0 0 0

3 a Cl AIII,11I1A Lt: VIOIA 0 0 0 0 0 0 0 0
.127 CL ADOINI A Pit I I PI IORA 0 0 0 0 0 0 0 0
3 1 CLAI)IIIA POCIIIIIM 0 0 0 0 0 0 0 0

120 'L:A:IN 20MS 0 0 0 0 0 0 0 0
1.12 ILA INIA bil. 0 0 0 0 0 0 0 0

1/ L-)!IIIIULAI2IA III)VEI1OENS 0 0 0 0 0 0 0 0
I-1. IAI;1,1L~L~A AIIYIC 0 0 0 .1 5.0 0 0 .1

ISIACLTYLNA CIAMIJIA 1 .0 0 0 0 0 0 0 0
33 IV N IA PERF RAJG 1 0 0 0 0 0 0 0 .

331 FUtOEN5I A BRACTCATA 0 0 0 0 0 0 0 .
I3 r'YAIECTA FOVEOLIARIS 0 0 0 0 0 0 0 0
334 II11 YlN SUISOI3SCURA 0 0 0 0 0 0 0 .1

33 LECANUIA EPIBRYON 1 0 8.0 0 .1 0 0 7.0
_?I lEIDEA R., 10 iSA 0 0 0 0 0 0 0 0

3019 LECIIIEA VER14AIS 0 0 0 0 0 0 0 0

391 11L1' UilII S I NII1A IUI 0 0 0 0 0 0 0 0
342 LOPAOIUM FECU NOUM 10.0 0 0 0 0 0 0 12.0
343 OLII,I)ICiIIA FIIIGIDA 0 0 0 0 0 0 0 0
.113 I3CIIISII.IlIIIA I IIIGIUA TIIELEPIIOROIDES 0 0 0 0 0 0 0 0
148 VEI IUIsA Atif11110A 0 0 0 0 0 0 0 0
349 lF.LIGiIZA GANIIIA S L. 0 1.0 0 0 .1 0 0 .1
J"3 PEI I lGlAA 5PURlIA SUIIEIIATA 0 0 0 0 0 0 0 0
.118 PERTUSIIRIA .ORIACLA 0 0 1.0 0 0 0 0 3.0
328a PURTU!2ARIA DALTYLINA 0 0 0 0 0 0 0 0
384 PLIIUSARIA 5I'. 0 0 0 0 0 0 0 .1K -. 3G1) ('10'2CONIA HOSCIOENA 0 0 0 0 0 0 0 .1

41,- PSIAIRUlOI1,0050 0 0 0 0 0 0 0 0
4 "0 SILIILCIA~ SP 2.NI0 01 0 0 0 0 0 01
1/2% srIIAIIIU IA S (lAlIIOUIl'IS 60 0 20 10 70 0 0 20

4'!"5 TIININIA CU(IAIAA 0 0 0 0 0 0 0 0
1/t' XAMIIl~lfI A L EiUR 05 0 0 0 0 0 0 .1

4113 1 11111 CRUI.T.SE LICIIEN .1 0 1.0 0 0 0 0 1.0
a1/ ItII.IOWN FRUIICOSE LICHEN 0 0 0 0 0 0 0 0

3/9lI2C O-UE0 0 0 0 0 0 0 0
30 IL SI' 0 0 0 0 0 0 0 0
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Table R6. Raw species data for larger plots.
The units are percentage of cover.

1202 1422 1521 1202 1422 1521

* .~'. VASCUJLAlR PLANTS
2 ALOPECURUS ALPIRUS SEP1995 .1 0 .1 151 tSAXIERAUA 0I'POSITIFOLIA 0l'POSITIFOLIA 0 2.0 1.0

3j ANOIIIISACE CIIAMAEJASIIE LEHMARRIANA 1.0 .1 0 1541 SIRLIIJ AIRIIU14UREUS FRIOIOUS 0 0 0
4 ANI0SACE StEPTLN1RIORALIS 0 .1 0 Jl'u SA NtI; 1I RESL 13I40U1S 0 0 0
4 ANEMONEF PARlVIFLURA 0 0 0 457 S11I I 1L ACAUIS 0 0 0
6 AI4EWI'1E RICIAI4IISONII1 0 0 0 159 511.1 lI WAH4 I.LI~iliA ARCIICA 0 0 0

jARCIAGR0SIIS LA1IFOLIA S.L. 0 0 .1 LA) SiTkIIARIA IIMIEIIsA 0 0 0
(0 ARC11tPIIILA FuLVA 0 0 0 16I SIll LANRIA [AEIA .1 0 0

:ARMEN(IA MARITIMA ARCTICA .1 0 0 16.1 TAIIASACUM I'IIYMA100ANPUM 0 0 0
3ARTEMISIA AROTICA ARCYICA 0 0 .1 653 TlIALICTRUM ALPINL*I 0 0 0

14 AR I EMiSA BOREALIS 2.0 0 2.0 [OTHISETUM SPiCATI8I SPICATUI 0 .
15 ORE LOMERATA .1 0 .1 469 UITHICULARIA VULGARIS MACRORNIZA 0 0 0

18A RGLSALPINUS 0 1.0 .1 172 IJILIIEEMI9A PIIYSODES 0 0 .1

29 ARS AUATIUBL S.L 0 0 01 .91 CALVI'NONO MOlI RI 0 50 0
30 CA ATRPUISCN 0 0 .0 III' INYIIIL rA IRFATA 0 0 0

*~ 2 3RACA 5P9.1W 0 0 0.11IAANI)SEOTINU0 0 0
33 CRLAU PMARINA U RCICI 0 10 0 11 LVROIOIARNTEDI
35 CAIX MEIALSRIACE A 0 0 0 .173 LOPIJIOZA HETERCOEP 0 0 0
36 EARLS MISNOR MIIAIA 0 0 0 407AN! LOPIIOIY- CUMRI'l 6 AU 0 01 0
37 CARES ARFINEP4TA I NUSIO 0 0 0 486 LPIOZ ~IA F. OPlLUMBEVRT 0 0 0
38 CARESA ROUATALI .. 0 0 01 '187 PLjo~I A AULCICIA 0 0 0
30 CARES ARPESTIS 0 0 0 144 PII UUM LI IAE 0 0 0

-N14 CAREL A ATBLWIS LAN 0 0 0 -141 HlAL S PRUIERAN 0 0 0
331 CAREA MAIRIA 0 0 0 406b SCPARIA SIMMONSDII 0 0 0
35 4 CARES_) SUOIATIACEA 0 0 0 -188 UTIETIOWN LEFT ERORTS 0 0 0
3(4 CARE SAINDAMADA 0 0 0 4079O IEIOZR IALQALOLIEWOT 0 0 0

46 CASSEX TERIRAN TERGA 0 0 0 M8 OSSES A P.0
47 CAEASTU BEI4ANM ERNIAU 0 30 0 192 PAICIIU AI:UMINAT 0 50 0
419 CIIERYAIIESIIUIIlEGI0 0 0 0 193i II./CUIIUM PALUSRE 0 01 0
4 0 COCIIILAIA; LF IAIS ACTIA 0 0 0 104 RA)I.AUIINIETRGIU 0 0 0

RE2 1E4IAIPI 1;AIOAOINAI 0 0 0 0-l BRAAAI3 IIECIACEA 0 0 0

S4; OREI LUACTA 0 0 0 186 UNKACWNTIIECI IVUROMS 0 0 0
44 .AV sY 016149 0 .1 0 440 UINII 8101LI CU VRWRT 0 0 0

461 DIASIRFTEIRIFOIA ITEGRIOIA 10 450 0 MOSSES.MAROCU .

517 EMI RRAR DEIU, [10111 VECILISSMU 0 .0 20 '192 ARUMNlRIL lCullAT 0 50 0
49 EPIIUAICIIUM M L TOLIUM LI 0 0 50 201.: : RYREMN UMRIGHTII 0 01 0

6.1 OI'IStM CARIRPUf::(INAES RTC 0 0 0 2.) 4 A ACRMN IIRIROUNIIR SU 0 0 0
52 DE4.RPIA tRIAESIIALU ORNAS 0 0 0 243 CRAM;IYItIIEIIA[UME 0 0 0
3 ERII'IEUA~I ANGITFLU 3.. 0 0 -12 RCAT:PIIIM NIRI TUM ICU 0 0 0

56 ERIOPHORU L USEOC J 0 0 0 196 ER4IUIJ ECURMT4'URLU W 0 01 0
17 DR~lIIhI i CIACIR SCHUCSER 0 01 0 216 CINCIDIUI ARCEVICUM 0 0 0
7UDR2 A L1IuPH I VOuIAU INERFLA 0 450 0 17 CIIJLIDIU ATIEOLIU 0 01 0
79 EUPTIA EDWARSI S..10 0 0 2U5 CINLIUM SJTYGCIUM 0 01 0
64 FESTUCA AFINIS MISVOIIMS 0 0 20 4319 CIZIUI OTI F. I 0 0 0
C;6F ISE 1UA RUBAIFL 0 0 50 218 BRU CIIIIIIYLUM IRSI 0 0 0
73 IL.RT1IANEELA R0P A ROIRU 0 0 01 210 CRIEAIIUM O AROICU 0 1.0 0
/9I IIF(JCII.O PUCIFLORA1D 0 0 0 2119CL UTIIDUII OLLUSC I OUSU 0 0 0
83 U1,S IUMAISUT 0 0 0 2:2 CAYTI NUNI4YICIIIIILU 0 0 0
84, J< iROM IS RASTALUS' ASTAES 0 0 0 22 3C I(M ANGUSTIFM 0 20 0
899 EU6LI:IIA1U AYSNIDESOIU 0 0 0 278 CAIU:FJM ELOA TUM 0 20 0

89 LEIIUEHRUEI RC) CAL 0 0 0 2390 DCIANII SP.~'v 0 01 0

90 , .1.0 :"1 SENOItLI Z R C E C Z R 0 0 0 29G [IOYIIU ASPERIE LU S 0 0 0
7;1 FrIPIZIII A AE IATU 0 0 0 230 CIGIICIUII CAPIFLIUM 0 0 0
7j LUZI8A EUWRFIISA 0 0 0 411 DINTCIDIUM ITYIIAUM 0 0 0
94 FIIrIIRTA BARICEAS 0 0 0 7113 OITRC IDIM FLSICUL 0 0 0
96 IRIATA RU8EIA 0 0 0 236 DIIE'AIOC1LAOUS IRREOLIUS 0 0 0

lUG OSYTRISL BOREALISQAPO1NU 0 0 0 237 LCTI'ARCEASREVOLVER 0 01 0
I0 OXYTR.OI NAIGSCR 'L R ORL 0 0 0 238 I9IEIUEDJ MOJUCNUS 0 50 0

109 PAPIVER DILPONMI OCDET 0 01 0 219, DYRPAMOELAUS SP.~rtYL 0 0 0
84106 GU CAAVE MAOUII SAN 0 0 0 240 EIRASET ALIA 0 20 0
18 PARRY1A RUDIAUIWS N0IAUI 0 01 241 EICHiL~ANU PROLEA 0 20 0
819 ILOIULA ACPITATA 0 0 0 2.14 DICEAPTA S. 0 0 0

110 LEDICULANS LOAIIAA . 0 0 2469 EISIIDERS OSMIDOIS 0 0 0
112L EDEIARI SITCC ITRO 0 0 0 430 DEISOIU SrLLAC111 0 0 0

38 1 PIIARISA SUIICA 3. 0 0 0 247 EURARIAM AREICAUL 0 0 0
11 EAIE HRIU 0 0 0 5 14431.) CIIIII IREJII LUIFOLIU 0 30 0

IUO PuA ALPIUNOALI 0 300 0 231 IIYEP1IJM 441113 REOL S 0 0 0
11l08 AXYRCP IGECN CAOPIL 0 0 0 2 ITLIUCHLE sSI UNINAME 0 50 0

A 119 PAE OLAA CU CCDNT 0 01 0 2539 IIYPIIIIM DU SRCER . 0 0 0
1I 108 OAP.VRMCU 0 0 I 2540 IIYPTIUMT RWLUIUM 0 0 0
122 PULEMITNUI BOALE 0UIAU 1 0 I 2561 IIGYPM SF. .E 0 0 0
424 POULYGRM CAVP AM 20 0 0 2b74 IIIAIYuM 5PYRF. M 0 0 0
12? POETILAI RLORAA 1 150 0 259; MIriIALN IRIOIJETRA E 0 0 0
112 PUCEIRLA ARlRSIIITRO 0 0 0 750 15.10C tIOIISP 0 .1 0

.. 131 .PYRLAR URANUII A 0 0 0 260! IIRI TTI.YTIA 0 0 0
14 IAIICIS PAI.I.AS 0 0 0 250 lift A(IIUIIUM l IPT41UMOTSFLU 0 .0 0

:37 IlAN N UI S P I TE S AFFIRISCN 0 20.0 0 i2 MlYPNH [IA MU .101 8 21 0 0 0
13 SOAGIA LIRTRA FI 0 0 0 ; I.4~AU UII.iIif~iJS5844 IsRGI 0 01 0

13g.' A IX AUCA 0 0 0 '13 1TII I~tCII4II lIIIOSEM 0 0 0
1.10 SAl IS RTP IIINSR 0 0 0 254 HillU IREYIS UIIAIAPITL 0 0 0
11 SULMtIn M OVL ( I AL FO IA 25 1 0 I III) :Il AILIUSP.11 I 0 0 0
124 SOlY 1 U P VAhu IV:AR 24 IR IEIN 0 0 0 72PGO)IRTUM APINUM 0 .0 0

14 ESLI TLLATAFl ORAiIL I 0 150 0 4.1" 'SI POY R IACE R 0 0 0
144SA IXC ROTIIIII tI AVRIAUIUNIO 0 50 0 27 r 0, 4 J IIA UTAR;S 0 0 0
13 PC "A411ELL AN4P145T1F01 IA 0 0 0 41 44 IMANDESP AU 0 0 0
I31 SA41I40 EOALSUIl 1038R 0 30 0 260, I.NIIL(MI LTII aA1ONOU 0 0
133 S4ANIICAGAS CERREIA 0 0 0 21,! RYT(IOI 14UM RUGOL I P U 0 40 0
14 R YAAN,'U UL EDIF AOSA 0 20 0 2 -M i S.I IIIII SAI4I0OE 0 0 0
149 SA N A 1,NFERIFLIA 0 I 0 21)14 01C514iSllAllII I IlNjI:EOI 1 0 01 0
l3l. SAIL RAA GIIILI u RIPNU 0 0 0 217 II]T 11411111 VAIIYILCM 0 0 0

:40 SA ;i IAAIA.:CIIAC117NI 0 05 I:A IIj.Ii)04AArUIL
142SL-VIIFIAOACO 50 (, O I ) N

SA IA AIAPI HAP 9IH 0 0 027'PGNT I LIU .
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Table B6 (cont'd.). Raw species data for larger plots.
The units are percentage of cover.

%2212212 1202 1422 1521

28 SESMAI! 1IAILFERA 0 0 0329 [ACIYLINA IIAFUUSA 0 0 0

T9 lEl,' ,(N,N 1400S 0 0 0 .. 0L'JEINIA:OU AP PERFIAUILIS 0 0 0
..d/ 1HI-IIIU Abl FTINMUM 0 200 0 :31 F"rIGENSIA URACTEATA 0 0 0
.,1S TIIAAUIAA 0 1 0 3 32 GYAI.Er1A FOVILA- R IS 0 0 0

;31IMIIIA MEGAPIII I TANA BAVARICA 0 0 0 334I iIPOGYFINIA 5WUUUSCURA 0 0 0

2:90 TIMM[IIA NORVLGICA 0 0 0 33 AL CANORA E ILIIITU 0 0 0

21 UMLTIYNMNTS 0 20 0 .1 IE RAMULOSA 0 0 0

20 OFLLA AROTICA 0 0 0 339 LECIOCA VERNALiS 0 0 0

296 ;0"1 LA RURALIS 0 0 0 393 SETGU SNNUATUM 0 0 0

.,0l ,) \ITI A I3YPEHI3OIEA 0 0 0 .342 LOP AD IUM FECUNDUM 0 0 0
YG3 HiI IUWN moss 0 0 0 343 UCIICutI.E1:A FRIGIDA 0 0 a

41 OUI1LEJ HIA FRIGIDA T14ELEPHOROIDES 0 0 0

L I CIINS 46 VEL II GITIA A1II11.115A 0 2.0 0

299 ALECrIGRIA NIIIRICANS 0 0 0 349 FF1l.1 I CI*RA CANIII,3 S L. 0 0 0

.,00 AL.E G rORIA 00 IRIo ELICA 0 0 0 31 3 PL II GI :IIA SrIUTI:A SUIIEOIATA 0 0 0

.307 CAI 3i W.ACACSI' 0 0 0 41I1l PERIlU!TAIIA(.lI3A
11 CE II1AHIA CLUlIJLL-Ar[A 0 .1 0 3 ,3 PI 1USA lA VIALlY I NA 0 0 0

.31 1 CE LAI3IA LELISE[ 0 0 0 :114 FEIklSARIA I'0 0 0

.312 1CL iAFIA I SLANOICA 0 .1 0 360 IIYSONIA MUSCIGENA 0 0 0

*314 CLTI:ARIA NIVALIS 0 0 0 412 PSOIIUMA IIYf1U12 0 0 0

35 CETIIARIA R Ci IARDSONII 0 0 0 40 0 S11ILUNINA SP 0 0 0

3 31U CEII]ARIA TIL-ES! I 0 0 0 3619 *.I'IIALIOPIIORUS GI ULUSUS 0 0 0

.1i, CL-AUG I A GRACILJS 0 0 0 :Jy/U t,.ILIe 0 3;AULON ALP IMUM 0 0 0

u18 CI AWN:IA LEPILIUOTA 0 0 0 3 72 1IIAP11IJOIA SIIIILII IFUIM I S 0 0 0

,127 CLAIUNI A PIIYLLOPIIORA 0 0 0 4,9 rcNINI41A CUMWJIATA 0 0 0

*319 CL-AISIIA POILUM 0 0 0 3/, 'JANIIIURIA El LUiAIIS 0 0 0

320 CI-A:IINIA bUGAMOSA 0 0 0 n0 IJIIIIOWN CRUS13I2L L ICHIEN .1 0 0

a22 Cl AIIONIA SP. 0 0 0 3718 LiIIKNO'WN [RU! iCOUiI ICHEN 0 0 0

327 CkIRIIICULARIA DIVERGENS 0 0 0 ::79 N IUGU CUI3M3Ji3 0 0 0

3298 (JAC IIL INA ARC TICA 0 0 0 :390 N~u10,C SP 0 0 0
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APPENDIX C. ENVIRONMENTAL AND VEGETATION DATA
SUMMARIES FOR ALL STAND TYPES

Table C1. Environmental data summaries for all stand types.
The variables and their units are described in Table 6.

STAND TYPE 01
NU4BER OF PLOTS 6
PLOT NUMBERS 010B 1001 1411 1505 1513 1520

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N

SAND 68.0000 22.7688 2 SLOPE 1.3333 1.5055 6
SILT 20.1500 15.3442 2 THAW77 52.6667 16.7770 6
CLAY 11.8500 7.4246 2 H2ODPTH O.DOO 0.0000 6
HYGMOIS 2.0833 0.7960 6 SOILCOV 12.0000 4.6476 6
ORGMAT 11.0333 4.9127 6 ROCKCOV 7.5000 6.8742 6
H20AB2N 70.2667 16.0662 6 H20COV 0.0000 0.000 6
FLOCAP 25.6167 10.8291 6 MARL 0.0000 0.0000 6
WILTPT 18 4833 7.e26D 6 BEAR 0.0000 0.0000 6
AVH2U 7 1500 4.3501 6 FOK 0.0167 0.0408 6
BDE11S77 08550 0.2700 6 CARFECE 0.17 0.2317 6
SI-S?17 30.5000 16.3799 6 CARGRAZ 0.000O 0.0000 6
PH 7.6583 0,1525 6 SQRRL 0.0333 0.0816 6
N114 11.4667 3,4645 6 BRWNLEM 0.0000 0.0000 6
N03 12.5833 3.5656 6 COLLEM 0.0000 0.0000 6
C03 10.9333 7.2792 6 PTARMIG 0.0333 0.0516 6
P 13.6350 1.4708 6 GOOSE 0.0000 0.0000 6
K 357.1667 217.7819 6 MISBIRD 0.0500 0.1225 6
CA 5218.5000 1246.9927 6 BRYOCOV 5.6667 2.9439 6
MG 233.6333 60.5158 6 FLICCOV 5.0000 2.7568 6
140ISREG 1.0000 0.0000 6 CLICCOV 13.8333 6.8240 6
SN'1WREG 1.6667 1.2111 6 ERECOED 2.1667 1.6021 6
CRYOI;EO 3.0000 0 6325 6 PROSUED 23.3333 9.3310 6

*HUMIIUCO, 2.0000 0.6325 6

STAND TYPE 82
NUMBER OF PLOTS 3
PLOT NUMBERS OlOA 1401 1412

SANG 37.7000 18.1019 2 SLOPE 0.0000 0.0000 3
SILT 43.0000 18.5262 2 TIIAW77 35.0000 8.1854 3
CLAY 19.3000 0.4243 2 H20DPTH 0.0000 0.0000 3
HYGMOIS 4.6333 3.7287 3 SolLCOV 10.3333 9.0738 3
ORGMAT 23.7667 18.8386 3 ROCKCOV 0.6667 0.5774 3
HOABSPI 117.8667 56. 5937 3 H2OCOV 0.0000 0.0000 3
FLOCAP 55 9667 37.8342 3 MARL 0.0000 0.000 3
WILTPT 35.8000 27.5033 3 BEAR 0.0000 0.0000 2
AVH20 20.16 7 10.3607 3 FOX 0.0500 0.0707 2
BDE11S77 0./800 0.3051 3 CARFECE 0. 4500 0.3536 2
S110177 39 333J 35.2184 3 CARGRAZ 0.0000 0.0000 2
PH 7 1300 0.4496 3 SORRL 0.0000 00000 2
NH4 11.3333 3.3307 3 BRWNLEM 0.0000 0.0000 2
N03 19.8000 17.6576 3 COLLEM 0.0500 0.0707 2
C03 7.3000 11.0014 3 PTARMIG 0.6500 0.2121 2
P 14.0000 14.9332 3 GOOSE 0.0000 0.0000 2
K 310 6667 194.5619 3 MISBIRD 0.1000 0.1414 2
CA 6484 3333 3602.1164 3 BRYOCOV 10.6667 5.1316 3
MIG 4373333 376.4257 3 FLICCOV 5.3333 4.0415 3
MOISREG I 0000 0.0000 3 CLICCOV 11.3333 4.1633 3
i SI11IEG 20000 0.0000 3 ERECOED 1.6667 1.1547 3
CRYIOE0 3 1O0 0.0000 3 PROSDED 37.6667 15.0444 3
-" 'tI11IILCI 2 0000 0.0000 3

STAND TYPE 63
NtI1BER OF PLOTS 3
PlOT NUPIBERS 0601 1419 1506

J / VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N

SAND 26.5000 0.0000 1 SLOPE 0.0000 0.0000 3
SILT 50.9000 0.0000 I THAW77 40.3333 16 5630 3
CLAY 22.6000 0.0000 I HZDPTH 0.00O0 0.0000 3
HYGMOIS 2.7000 2.1794 3 SOILCOV 22.3333 16.6233 3
ORGIIAT 13.4000 11.3080 3 ROCKCOV 0.0000 0.0000 3
HZAbSN 72.5000 30.7365 3 H2OCOV 0.0000 0.0000 3
FLOCAP 40.9000 27.9628 3 MARL 0.00o0 0.0000 3
WILTPT 18.7333 14.8028 3 BEAR 0.0000 0 0000 2
AVH20 21.8333 13.4098 3 FOX 0.0000 0.0000 2
BOENS77 1.1900 0.5024 3 CARFECE 0.0000 00000 2
SMI01S77 37 6667 39.2598 3 CARGRAZ 0.0000 0 0000 2
PI 7.4267 0 6038 3 SQRRL 0 0000 0 000 2
N'4 6.7000 1.3802 3 BRWNLEM 0 0000 00000 2
W-3 20.1333 19.8394 3 COLLEM 0.0000 0.0000 2
L03 10 4067 19. 1865 3 PTARMIO 0.0000 0 000 2
P 4 6667 47258 3 GOOSE 0 0000 0 0000 2
K 125 0000 79.2654 3 MISSIRD 0.0000 00000 2
CA 4542.3333 2367.1156 3 BRYOCOV 12 0000 15.7162 3
MG 371 0000 284.8789 3 FLICCOV 80000 1 7321 3
MOISREG 2 6667 0.5774 3 CLICCOV 10.3333 7 5056 3
SNOWREG 3 0000 0 0000 3 ERECDED 6 0000 4 5826 3
CRYUREG 40000 00000 3 PROSDED 22 3333 17 7859 3
IIUMVRkCK 2 0000 0 0000 3
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Table C1 (cont'd). Environmental data summaries for all stand types.
The variables and their units are described in Table 6.

SIAND TYPE (34
RUIEII.LR 01 PLOTS 2
t UT NUIIFfS 1 05 152)

SAND 72 2000 0 0000 1 SLOPE 0 5000 0 7071 2

SILT 21 7000 0 00D I THAW77 t00 0000 0 0000 1

CL AY 6 1UO0 00000 1 H20PTH 0 0000 0 0000 1

HYGMOIS 0 5000 00000 1 SOILCOV 96 5000 2 1213 2

ORCMAT 2.1000 0.0000 1 ROCKCOV 87 5000 10 6066 2

H2OABSN 27 000 0 0000 1 F2OCOV 0 0000 0.0000 2

FLDCAP 7 ,000 0 0000 1 MARL 0 0000 0 0000 2

WILrPT 2 80o00 0 0000 1 BEAR 0 0000 0 0000 1

AVH20 4 7000 00000 1 FOX 0 0000 0.0000 1

I60E'S77 I 54-UO 0 0000 CARFECE 0 0000 0.0000 

S(I0177 6 0000 0 0001 CARGRAZ 0 0000 0.0000 1

I'1l 1 6U00 0 0DO I SORRI. 0 0000 0.0000 1

1-114 7 ULO0 0 0000 1 BRWNLEIM 0 0000 0.0000 
IJ5 5 1)00 0 0000 1 COLIEM 0.0000 0 0000
C.Y 1 1000 0 0000 1 PTARMIG 0 O000 0 0000 1

P 0 1000 0 on0 GOOSE 0 0000 0.0000 1

1:26 no00 0 0000 MISBIRO 0 0000 0 0000 1

CA (,23 1000 0 0000 1 BRYOCOV 0 0000 0 0000 2

11 G 45 0(110 0 0000 FLICCV U 0000 0 0000 2

MOISREU I 0000 0 0000 2 CLICCOV 0 0000 0 0000 2

SNOW4Ii G 3 0000 1 8244 2 EFECDED 0 0000 0 0000 2

CRYOREG I 0000 0 0000 2 PROTODED I 5000 0 7071 2

HIIMMOCK I Ou0 0 0000 2

STAND TYPE bb

NIIMIIE OF PLT S I
P1 U I 1UMCIERS 1207

VARIABLE AVERAGE VALUE STAND DEVIATION N VARIABLE AVERAGE VALUE STAND DEVIATION N

S1ANI 31 8000 0.0000 1 SLOPE 0.0000 0.0000 1
SILI 58 1000 0.0000 1 THAW77 64.0000 0.0000 1

&LAY -1 10(03 0.0000 I H20OPTH 0.0000 0 0000 1

* HYI TO 1  
0 901100 0.0000 1 SILCOV 40 0000 0 0000 1

0"0 1, 11 5 '"1010 0.0000 1 ROCKCOV U 0000 0 00

T'UYIiN 0 o00() 0.0000 0 H2OCOV 0.0000 0.0000 1

(1" ,1ft a 0000 0.0000 0 MARL 0.0000 0 0000 1

WI IWT 0 0000 0.0000 0 BEAR 0,0000 0 0000 1

AVH2O 0.000 0 0000 0 FOX 0.0000 0 0000 1

BDEN377 1 1 1O0 0.0000 1 CARFECE 0.2000 0 0000 1

SP)10$77 7 0000 0,0000 1 CARGRAZ 0.0000 0.0000 1

P"I 8. 0000 0 0000 I SORRL 0.1000 0 0000 1

NH4 0. Oo0 0.0000 0 BRWNLEM 0.0000 0 00U 1

, 30D. U0000 0 0000 0 COLLEM 0.0000 0.0000 1

C03 27 2000 0 0000 1 PTARMIG 0 0000 0 0000 1
P p 00"0 0 0000 0 GOOSE 0 0000D 000D 1

K 0 0000 0 0000 0 MISBIRD 0.1000 0 0000 1

CA 0 U000 0 0000 0 BRYOCOV 1 0000 0.0000 1

(G 0.01)10 0 0000 0 FLICCOIV 0 0000 0 0000 t

MIOISREG I 0000 0 0000 I CLICCOV 1 0000 00000 1

SIOIRIO 1 0000 0.0000 1 ERECOED 0.0000 0 0000 1

CRYGrIOG 2. 0000 0.0000 I PROSDED 30 0000 0 0000 1

HUM'IOCK 2.0000 0.0000 1

STAND TYPE 66
"HUMUFR OF PLOTS I

PLOT NUMBERS 1507

EAND 0 0000 0 D000 0 SLOPE 2 0000 0 00CO I

SILT 0.O00 0 0000 0 THAW77 68 0000 0.0000 1

CLAY 0. 0000 0.0000 0 H20DPTH 0.0000 0 0000 1

tIyTMOIr I. J0o0 0 0000 1 SOILCOV 8,0000 0 0000 1

IIIITII'k I 20110o 0.0.300 1 ROCKCOV 0.0000 0 0000 1

111A6,SN O0 2U0 0.0000 1 H2OCOV 0.0000 0 0D00

FL CAP I9 3000 0.0000 1 MARL 0.0000 0.0000 1

WIt IPT I1 7000 0.0000 1 BEAR 0.0000 0 0000

AVH20 7 6000 0 0000 1 FOX 0.0000 0 0000 1

BDENS77 1.0100 0 0000 1 CARFECE 0.3000 0 0000 1

SIIOiS77 27 0000 0 0000 1 CARGRAZ 0.0000 0 0000 1

PHl 7 7300 0.0000 1 SORRL. 0.0000 0 0000 1

N"34 8 3000 0,0000 1 BRWNLEM 0.0000 0 0000 1

NO3 14 8000 0 0000 1 COLLEM 0.4,00 0 0000 1

CII] 1/' 6000 0 0000 1 PTARMIG 0 0000 0 0000 1

P 9 00110 0.0000 1 GOOSE 0.0000 0 0000 1

K 402 000 0 0000 1 MISBIRD 0.3000 0 0000 1

CA 301I 0101 0 0000 BRYOCOV 38.0000 0 0000 1

1038 0001 0 0000 FLICCOV 0.0000 0 D0n

1 SIS S.... I U)00 0.0000 1 CLI CCOV I .0000 0 0000 I

SIIOWl,1l 5 '000 0 0000 EREtDED 2 0000 0 0000 1

CRY it (G 3 Ol000 0 0000 PROSEDP 27. 0000 0 0000 1

0IU0.UCI( 3 0000 00000 1
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o6 Table C1 (cont'd).

ST AND T YPE 87
NUMBER 01- PLOTS

" PLOT N I9MSERS 1104

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND DEVIATION N

SAND 31 9000 O.OOO SLOPE 3.0000 00000 1
SILT SI 7000 0 OOO I THAW77 100 0000 0 0000 1
CLAY 16.4000 0.0000 H20OPTH 0.0000 0 0000
HYOmOIS 2 6000 0.0000 SOILCOV 80.0000 0 0000
OROMA1 14 5000 0.0000 1 ROCKCOV I 0000 0 0000 1
H2OABSN 108 2000 0.0000 H2OCOV 0.0000 0 0000
FLOCAP 40 7000 0.0000 MARL 0 0000 0 0000
WILTPT 28 1000 0.0000 1 BEAR 0.0000 00000
AVH20 12 6000 0 0000 FOX 0.0000 0 0000 0
DENIS77 0 9300 0.0000 CARFECE 0 0000 0.0000 0
SHI177 21 0000 0.0000 1 CARGRAZ 0.0000 0 0000 0
PH 7 5000 0.0000 1 SORRL 0 0000 0.0000 0
NH4 9 1000 0.0000 1 BRWNLEM 0 0000 0 0000 0

. N03 12 7000 0.0000 1 COLLEM 0 0000 0 0000 0
C03 2.9000 0.0000 PTARMIG 0 0000 00000 0
P 10000 0.0000 GOOSE 0.0000 0 0000 0
K 32 0000 0.0000 MISBIRO 0 0000 0 0000 0
CA 3439 0000 0. 'OOO BRYOCOV 1.0000 0,0000 1
NO 181 0000 0 0000 1 FLICCOV 0 0000 00000 1
MOISREG 20000 0.0000 1 CLICCOV 0 0000 0 0000 1
SNOWREG 4 0000 0 0000 ERECDED 30000 0 000G
CRYOREO I U000 0.0000 PROSED 1 0000 0 0000 
HIIMMUCK 3 0000 0 0000 1

STAND TYPE 68
NUMBER OF PLOTS I
PLOT NIIBERS 1312

SAND 87 6000 0.0000 1 SLOPE 0 0000 0.0000 1
SILT 6 4000 00000 I THAW77 43.0000 0 0000 1
CLAY 6 0000 0.0000 I H20OPTH 0 0000 0 0000 1
IIYGMOIS 5.0000 0.0000 1 SOILCOV 85 0000 0 0000 1
ORGMAT 47 3000 0.0000 I ROCKCOV 0 0000 0 0000 1
H20ASSM 0 0000 0.0000 0 H20COV 0.0000 0 0000 1
FLDCAP 0 0000 0.0000 0 MARL 0.0000 0.0000 1
WILTPT 0 0000 0.0000 0 BEAR 0,0000 0 0000 1
AVM20 0 0000 0.0000 0 POX 0,0000 0.0000 1
BOENS77 0 4200 0 0000 I CARPECE 0 1000 0.0000 1
SIIOS77 119 0UO0 0.0000 1 CARGRAZ 0 0000 0 0000 1
PH 5 9000 0.0000 1 SORRL 0 0000 0.0000 1
N114 0 0000 0.0000 0 BRWRLEK a 0000 00000 1
N03 0.0000 0.0000 0 COLLEM 0.0000 0 0000 1
C03 0.0000 0.0000 I PTARMIG 0.0000 0.0000
P 0.0000 0.0000 0 GOOSE 0 4000 0.0000 I
K 0.0000 0 0000 0 MISBIRO 0,0000 0 0000 ICA 0 0000 0.0000 0 BRYOCOV 0.0000 0.0000
MG 0 0000 0.0000 0 FLICCOV 0 0000 0.0000 1

, MOISREG 2 0000 0 0000 I CLICCOV 0 0000 00000 1
- SN"UINEG 1 0000 0 0000 ERECDED 3 0000 0 0000 1

CPYURLS I 0000 0.0000 I PROSOED 2.0000 0.0000 1
*HUMMUCK 2. OUO 0 0000

STAND TYPE B9

NUMBER OF PLOTS I
PLOT NUMBERS 1201

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N

SAND 76 2000 0 0000 1 SLOPE 2 0000 00000 1
SILt 16.9000 0.0000 1 THAW77 92 0000 0 0000 1
CLAY 6.9000 0.0000 1 H200PTH 0 0000 0 0000 1
110110IS 0.3000 0.0000 1 SOILCOV 90 0000 0 0000 1
ORGMAT 1.1000 00000 1 ROCKCOV 0.0000 00000 1
H2OABSN 29.7000 0.0000 1 H2OCOV 0 0000 0 0000 1
FLOCAP 4.4000 0 0000 MARL 0 0000 0 0000 1
WILTPT 2 1000 0.0000 BEAR 0 0000 0 0000
AVH2O 2.3000 0.0000 1 FX 0 0000 0 0000
BDENIS/7 1 2700 0.0000 1 CARFECE 00000 0.0000 1
SHOIS77 3.0000 0.0000 1 CARGRAZ 0 0000 0 0000 1
PH 8.3000 0.0000 1 SORRL 0 2000 0 0000 1
INH4 9.1000 0.0000 1 BRWNLEM 0 0000 0 0000 1
N03 4:4000 0.0000 1 COLLEM 0 0000 0 0000 1
C03 309000 0.0000 I PTARMIO 0 0000 0 0000 1
P U 1000 0.0000 1 GOOSE 0 0000 0 0000 1
K 1 0000 0.0000 MISBIRD 0000 00000 1
CA 1450. OU0 0.0000 B9YOCOV 0 0000 0 0000 1

, MG 52.0000 0.0000 1 FLICCOV 0 0000 0 0000 1
MOI5REG 1 0000 0 0000 1 CLICCOV 0 0000 0 0000 1
SN WREG 2 0000 0.0000 ERECDED 4 0000 0 0000 1
CRYOREG 1 0000 .O0OOO PROSDED 0 0000 0 0000 1
110Ht1OCX 1 0000 0.0000
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-' Table C1 (cont'd). Environmental data summaries for all stand types.
The variables and their units are described In Table 6.

S"STAND TYPE 810
N NUIER OF PLOTS I

PLOT NUMBERS 1301

SAND 21.8000 0 0000 1 SLOPE .0000 0 0000 1
SILT 62 6000 0.0000 1 THAW77 44 0000 0 0000 1

* CLAY 15 6000 0.0000 1 H20OPTH 0.0000 0 0000 1

HYGMOI S 1. ;000 0.0000 1 SOILCOV 25 0000 0.0000 1
ORGMAT 7 4000 0.0000 1 AOCKCOV 0.0000 0 0000 1
H20ABSM 73.2000 0. 0000 1 H2OCOV 0.0000 0.0000 1
PLDCAP 24,2000 0.0000 1 MARL 0.0000 0 0000 1
WILTPT 4 5000 0.0000 1 BEAR 0.0000 0 0000 0
AVH20 9 7000 0.0000 1 POX 0 0000 0 0000 0
BOENS77 O.9700 0.0000 1 CARFECE 0.0000 0.0000 0
SIOI S77 29 0000 0.0000 1 CARORAZ 0.0000 0.0000 0
PH 7 9000 0.0000 1 S0RRL 0.0000 0 0000 0
N,4 13.3000 0.0000 1 BRWNILEII 0.0000 0.0000 0
N03 9. 3000 0.0000 1 COLLEM 0 0000 0.0000 0
C03 29.9000 0.0000 1 PTARMIG 0.0000 0.0000 0
P 0.1000 0.0000 1 GOOSE 0.0000 0.0000 0
K 36.0000 0.0000 1 MISSIRD 0. 0000 0 0000 0
CA 1627 0000 0. 0000 1 BRYOCOV 1. 0000 0.0000 1
M1G 274 0000 0.0000 FL I CCOV 3.0000 0.0000 1
MOISREG 1 0000 0.0000 1 CLICCOV 5.0000 0.0000 1
SNUREG I 0000 0 0000 1 ERECOEO 43.0000 0.0000 1
CRYOREG 2 0000 0.0000 1 PROSDED 30.0000 0 0000 I
HUMMOCK 2 0000 0. 0000 1

STAND TYPE 812
NUMB-R OP- PLOTS I
PLOT NUMBERS 1305

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION NI

SAND 36.8000 0.0000 1 SLOPE 0.0000 0,0000 1
SILT 26.6000 0.0000 1 THAW77 23.0000 0.0000 1
CLAY 36.6000 0.0000 1 H20DPTH 0.0000 0.0000 1

', IIY ,I O IS 5 2000 0.0000 1 SOILCOV 15.0000 0.0000 1
Or'OIAT 0.9 000 0.0000 1 ROCKCOV 0.0000 0.0000 1
H2I1YtSN 108.0000 0.0000 1 H2OCOV 0.0000 0.0000 1
FLOCAP 63 6000 0. 0000 1 MARL 0.0000 0.0000
WI LTPI 42. 4000 0.0000 1 BEAR 0.0000 0.0000
AVH20 21.2000 0.0000 1 POX 0.0000 0.0000 1
BDEN577 0. 7200 0.0000 1 CARFECE 0.2000 0.0000 1
1101S$77 50.0000 0.0000 1 CARGRAZ 0.0000 0.0000 1
PH 5.5000 0.0000 SORRL 0.0000 0.0000
M114 1 2 7000 0. 0000 1 BRWNLEM 0. 0000 0 .0000 1

N03 1 4.3000 0.0000 1 COLLEM O.0000 0.0000 1
C03 0.1000 0.0000 1 PTARMIG 0.0000 0.0000
P 3.0000 0.0000 1 GOOSE 0.0000 0.0000
K 349.0000 0.0000 1 MISBIRO 0.1000 0.0000 1
CA 30-.4 OUGO 0.0000 1 BRYOCOV 3.0000 0 0000 1
MG 027,.UO00 0.0000 FLICCOV 3 .0000 0.0000 1
p II.1I G 2.0000 0.0000 CL ICCOV 40.0000 0.0000 1
SNUJWl tG 2.0000 0.0000 1 ERECOED 3.0000 0.0000
CRYtRE 3.0000 0.0000 1 PROSOED 5.0000 0,0000
HUMMOCK 3 0000 0.0000 1

STAND TYPE 813
HUMBER OF PLOTS 3
P - PLOT NUMBERS il06 1202 1208

SAND 60.7000 1 .8392 2 SLOPE 1.0000 1.0000 3
SIlT 30.5000 14.1421 2 THAW77 74.3333 183394 3
CAY 8 6000 1.6971 2 H20DPTH 0.0000 0 0000 3
HYGIOIS 0 6500 0.0707 2 SOILCOV 56 6667 23.0940 3
OIAT 3 3500 0.7778 2 ROCKCOV 0 0000 0.0000 3
H2()ALS14 '13.6010 0,8485 2 H20COV 0.0000 0.0000 3
I"Ft,:AP 10 0000 1.2728 2 MARL 0 0000 0 0000 3
W!L(PT 5.9UO0 1.2024 2 BEAR 0.0000 0.0000 2
AVHO 4 0500 0. 0707 2 FOX 0.0000 0.0000 2
-DEPJ377 I 2633 0.0289 3 CARFECE 0 0000 0.0000 2
1,SOI277 7.6667 4.5092 3 CARGRAZ 0.0000 0,0000 2
PH 0000 0.;657 2 SGRRL 0. 1500 0.0707 2
NH4 13.7500 1 .3435 2 BR NLEM 0.0000 0 0000 2
NO3 4. 6000 0.4243 2 COLLEM 0.0000 0.0000 2
C03 17 6500 22.2739 2 PTARTIIG 0.0000 0.0000 2
P 0. !1000 0.0000 2 GOOSE 0.0000 0.0000 2
K 23 5000 3.5355 2 MISBIRD 0.0000 0.0000 2
CA 14U0 000 82.7315 2 BRYOCOV 1.0000 1 0000 3
1G 97 5",00 40.3051 2 FLICCOV 0.0000 0. 0000 3
MU I MTOEG 1.0000 0.0000 3 CLICCOV 0.6667 0.5774 3
s1UWr.hC 1 .Ibn67 0.5774 3 ERECDED 8.6667 14.1539 3
CRYALEG 1 3,33 0.5774 3 PROSDED 2 3333 2 3094 3
HLUL I ... 0000 0.0000 3
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Table CI (cont'd).

SIANIJ TYPF 014
IJ11 Itt U PLOTS 1
UI-( I 111iJ11ERS 1421

VARItABLE AVERAGE VALUE STAND DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N

SAND 0 0000 0.0000 0 SLOPE 3.0000 0 0000 1
SILT 0 0000 0,0000 0 THAW77 0.0000 0.0000 0
Ct AY 0 0000 0.0000 0 H22DPTH 0.0000 0.0000 0
HYGII1 IS .0000 0O.OD0 0 SOI LCOV 1.0000 0,0000 1
ORG"A1 0 0000 0.0000 0 ROCKCOV O.0000 0.0000 1
lIWOU15II 0 0000 0.0000 0 H2OCOV 0.0000 0.0000 1
FIUCAP 0.0100 0.0000 0 MARL 0.0000 0.0000 1
WILTU'T 0.1G00 00000 0 BEAR 0.0000 0.0000 1
AV"I2II 0.01100 0.0000 0 FOX 0.0000 0.0000 1

aCI $7 0000 0.0000 0 CARFECE 0.0000 0.0000 1
SIuI 5 / 0 000 0. 0000 0 CARGRAZ 0.0000 0.0000 1
PII 0 0000 0. 0000 0 S0RRL 0.0000 0 0000 1
N114 0.0000 0. 0000 0 BRVNLEM 0.0000 0.0000 1
N01 0.0000 0.0000 0 COLLEM 0.1000 0.0000 1
C03 0 .000 0.0000 0 PTARMIG 0.0000 0.0000 1
P 0.0000 0.0000 0 GOOSE 0.0000 0.0000 1
K 0.0000 0.0000 0 MISBIRD 0.0000 0.0000 1
CA 0,0000 0.0000 0 BRYOCOV 25.0000 0.0000 1
MG 0. 0000 0.0000 0 FLICCOV 1.0000 0.0000 I
MOISREG 2 0000 0.0000 1 CLICCOV 2.0000 0.0000 1

SNIIRIYE 4.0000 0.0000 1 ERECDED 25.0000 0.0000 1
CRYIREG 20000 0.0000 1 PROSDED 10.0000 0.0000 I
HUIIUCF 3 UOOO 0 0000 1

SIAHl TYPE B15
NUNMER OF PLOTS 1
PLOT NIIMBERS 1313

SAND 92 .7000 0.0000 1 SLOPE 0.0 0 0.0000 1
SILT 4.1000 0. 0000 1 THAW77 25.0000 O.0000 1
CLAY 3 2000 O.0000 I H20DPTH 0.00000 0. 0000 1
HYO IS 7.4000 0. 0000 SO ILCOV 25.0000 0.0000 1
ORGIIAT 70. 4000 0.0000 I ROCKCOV 0.0000 0.0000 1
H2OALSN 231.6000 0.0000 1 H2OCOV 0.0000 0.0000 1
FLD(;AP 1)9 SOU 0.0000 MARL 0. 0000 0.0000 1
W I LT'rl 96. 3000 00000 BEAR O.0000 0.0000 1
A'II(, 23.20030 0.0000 1 FOX 0. 0000 0.0000 1
BIWI.S77 0.3100 0.0000 1 CARFECE 0. 6000 0. 0000
511 I Z.' 171.0000 0 0000 1 CARGRAZ 0.0000 0. 0000 1
PH 5.0000 0 0000 1 SORRL 0.0000 0.0000 1
M1"t4 0.0000 0 0000 0 GRWNLEM 0.0000 0.0000 1
N03 0.0000 0.0000 0 COLLEM 0.0000 0.0000 1
CO 0.0 00 0 0000 1 PTARMIG 0. 0000 0 .0000 1
P 0 0000 0. 0000 0 GOOSE 0.0000 0.O00 1
K 0. 0000 0. 0000 0 MISBIRD 0.0000 0.0000 1
CA 0 0000 0.0000 0 BRYOCOV 2.0000 0.0000 1
MG 0.0000 .0000 0 FLICCOV 2.0000 0.0000 1
MOISeEI 3.0000 0. 0000 1 CLICCOV 25.0000 0,0000 1
SNOWIIEG 300on 0. 0000 1 ERECDED 15.0000 0.0000 1
ARTY u E" 3. OO0 0 0000 1 PROSOED 5.0000 0.0000 I
IIUt41 i)IK 2 0000 0.0000 1

STAND TYPE U1
SNU MME' OF PLOTS 4

PLO) NUMBERS 1405 1406 1410 1415

V 1. VARIABILE AVERAGE VMLUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N

SAND 22.3000 24.1831 2 SLOPE 0.0000 0.0000 4
Silt 47.7500 5.7276 2 THAW77 23.7500 1.5000 4
CL AY 29.9500 18.4555 2 H20DPTH 0.0000 0.0000 4
WIGIIUIS 7.9000 1.8055 4 SOILCOV 5.0000 5 7735 4
ORGIAT 49. 6250 6. 8446 4 ROCKCOV 0 0000 00000 4
HI2ABSN 201.1500 25.2561 4 N2OCOV 0.0000 0.0000 4
FLDL P 95. 5000 22. 2225 4 MARL 0.0000 0.0000 4
WILTPf 13 9500 11.2420 4 BEAR 0. 0000 0 0000 3
AVIIo 31 5250 14.0590 4 FOX 0.0000 0 0000 3
BI1E,177 0 3050 0 0624 4 CARFECE 0.2667 0 1528 3
Sil01577 193 5000 42.0674 4 CARGRAZ 0 0333 0 0577 3
Pit 5 6600 0.5331 4 SORRL 0 0000 0 0000 3
N14 19 5010 6 7087 4 BRWNLEM 0 0000 0 0000 3
N0.J 15 610 7.3296 4 COLLEM 0 0000 0 0000 3
C03l 0 COO 0 3742 4 PTARMIG 0 0333 0 0577 3
P 2 "3O0 .7963 4 GOOSE 0 0000 0.0000 3
K 218 75110 24 7841 4 MISBIRO 0 1667 0 1155 3
LA 6G106 (10 2484 8633 4 BRYOCOV 34 0000 20 4613 4

MG 370 00(10 119.3678 4 FLICCOV 12 0000 10.0995 4
MOISREG 2 2500 0 5000 4 CLICCOV 72500 a 6554 4
Smt"IO'G 2 7500 0 5000 4 ERECOED 14 7500 6 6018 4
rC (0 111) 2 7500 0 5000 4 PROSOED 1 9 2500 9 3586 4

. Ii..M.IUK 2 7300 0 5000 4
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Table Cl (cont'd). Environmental data summaries for all stand types.
The variables and their units are described in Table 6.

5 TANI) TYPE U2
NUI OCR 1), PLO75 I

kL101 IKLM I015 0203

SAND 0 0000 0 0000 0 SLOPE I -0000 0.0000

SILI 0 000 0 0000 0 THAW77 24 0000 0 0000

CL AY 0 0((i0 0.0000 0 H200PTS 0.0000 0.0000 1

HYSIMUI, 7 5000 0 0000 SOILCOV 0.0000 0 0000

0t(1,1 37 3000 0 0000 ROCKCOV 0.0000 0.0000

ti!OA9!;N 190 0000 0.0 000 1 H2OCOV 0.0000 0.0000 1

FIOCAP 8. q000 0 0000 1 MARL 0.0000 0.0000

WIt PT 66 3000 0.0000 1 BEAR 0.0000 0.0000 1

AVt?0 22 6000 0.0000 1 FOX 0000 0.0000

BDEIIS77 0400 0 0000 f CARFECE 0.4000 0. 0000

SIIOIS 17 42.0000 0.0000 1 CARGRAZ 0. 0000 0 0000 1

PH4 7 3200 0.0000 I SORRL 0.0000 0 0000 1
N114 17 0000 0 0000 1 BRWNLEM 0.0000 0 0000 1

N. o.9000 00000 1 COLLEM 0,2000 0.0000 1
C'.3 4 0000 0 0000 PTARMIG 0.0000 0.0000 1

P . 0100 0. 0000 GOOSE 0.0000 0.0000 1

K 2B8 UU(3 0.0000 MI SB IRD 0 1060 0.0000 1

CA 9.172 0000 0.0000 BRYOCOV 87.0000 0.0000 1

MO 348 0000 0.0000 1 FLICCOV 10.0000 0.0000 1

MOISREG 2.01100 0 0000 1 CLICCOV 0.0000 0 0000 1

"5 SHII01HE(U 3.0000 0 0000 I ERECOED 9.0000 0 0000 1

CI:YO((U 2 0000 0 0000 1 PROSDED 27.0000 0 0000 1

HOIiIuCK 3 0000 0 0000 1

STAND IYPE U3

NOtlIT:EIR OF PLOTS 13

PI U.I)JIDERb 020A 020 1 403 1504 1510 152 1515 1519

VARIABLE AVERAOL VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N

'AI 13 9333 7.1715 6 SLOPE 0 0000 0 0000 8

IL T t.2 400 8. 9898 6 THAW77 29. 3750 5. 8049 8

2 3 6667 12.7156 6 H20DPTH 0.0000 0.0000 8

( IYLIL)II. 4 3s'.2b 1.6097 a S ILCOV 0.5000 0.7559 8

j -4 0O 9,7174 9 ROCKCOV 0.0000 0.0000 8

II 133 0-0 40.3616 is H2OCOV 0. 0000 0.0000 8

5 F" 6 .'5 18.2766 . MARL 0.0000 0 0000 8

WI: rI'1 39 Ilo0 15 5116 8 BEAR 0.0000 0.0000 8

A (V('0 16 7315 7 6300 a FOX O.0125 0.0354 8

(DE(N.? 0 Gt87 0. 1695 9 CARFECE 0.0875 0 1356 8

sr1 0I 77 02 200 28. 7340 8 CARGRAZ 0.0125 0.0354 8

P11 7 2(33 0.5658 9 S0RRL 0.0000 0. 0000 8

NHl4 10 2714 3.5208 7 BRWNLEM 0.0000 0.0 000 9

W,., 10 2571 1 .5769 7 COLLEM 0.0000 0. 000 8

C,3 13 8375 8.5920 8 PTARMIG 0,0000 0. 0000 a

P 8 (571 3 6253 7 GOOSE 0.0250 0 0707 8

a 48 50'1 144 0595 7 MISoIRD 00500 0 1414 8

CA 5 lU2. !857 241 6442 7 BRYOCOV 735000 !3.3417 8

IU lPI 2( 57 96.5586 7 FLICCOV 6 1250 4 5806 8

.(,11 t0; 2 0000 0.5345 8 CL ICCOV 0 6250 0.7440 8

1, l('Y, 3 000 0 0000 8 ERECDED 19.6250 7 4821 8

I 2U0 0 5175 8 PROSOED 41 7500 13.6356 8

((((I'll LV .7 01(00 0 0000 8

S FAN TYP 04(.1
tlIMOCiJ Ot (PLOTS 5

f101 NOI11IF(IS 030A 0308 0303 1400 1514

,%0101 14 3500 12 0915 2 StOPE 0.0000 0 0000 5
551.1 65 7:00( 6.4347 2 THAt.s17 31.0000 9 6695 5

CLAY z1) 4000 5 6569 2 H20OPTt4 0 0000 0 0000 5

(Y, M(I ! 0000 22237 5 SOILCOV 0.4000 0 5477 5

("il 1I 30 /1(1 I0 1505 5 ROCKCOV 0. 0000 0 0000 5

(1171 Q 7 I/" (01)0 65.0307 5 H2OCOV 0 0000 0 0000 5

1 " 7 ((7 000 27 2765 5 MARL 0.0000 0 0000 5

WIIIT 55 .100 25 1 145 b BEAR 0.0000 0.0000 3

AVI L' 1(9 6600 9 8167 5 FOX 0 0000 0 0000 3

".DEIN(77 0 5340 0.2158 5 CARFECE 0 0667 0 0577 3

SI'01577 116 (.00 43.6383 5 CARGRAZ 0.1333 0. 1155 A

P'I 7 1160 0 5521 5 SORRL 0 0000 0 0000 3

NH4 1 I 5600 2 7 144 5 BRWNLEM 0 1333 0,2309 3

N 03 12 4000 4. 151 5 COLLEM 0 0000 0 0000 3

Ct13 II 0200 11.1878 5 PTARMIG 0.0000 0 0000 3

P 5 6000 4.9290 5 GOOSE 0 0000 0 0000 3

F 2621 81()0 203 9024 5 MISBIRD 0.0333 0 0077 3

C:l, 6577 1(1(0 1692 9989 5 BRYOCOV 65.8000 20 5840 5
(If, 10) OOOL, 227 b060 5 FLI CCOV I 000 0 7071 5

IO (.,Li, :3 1)(11( 0.0000 5 CL I CCOV 04000 0 5477 5

l, ;((1 0 0000 5 ERECDED 27.8000 7 8549 5

L; LI, ,1.1 I 10 0 5.177 5 PROSOED 29 4000 13 3716 5

i II ,. F(00 0. 0000 5
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Table CI (cont'd).

I flI'IL 1,201 1416 1509

VARIIAFJLL AVERPAIIF VIUE STAND DEVIAlION N VARIABLE AVERAGE VALUE STAND DEVIATION N

SANI 23 200 O 0000 SLOPE 3 GOO 0 0000 3
r 1. 1 Gi 0000 0 0000 THAW77 60.667 34 7755 3

CLAY 1 .8000 0 0000 I H20OPTH 0 0000 0 0000 3
H6IIUIS 4.2333 3.2929 3 SOILCOV 3 6667 2 3094 3
UN4IAI 21 9000 14.7959 3 ROCKCOV 0 3333 0 5774 3
'ITOADSN 115 7 67 34 7657 3 H2OCOV 0.0000 0 0000 3
FLF.AF 47 66107 24 8041 3 MARL 0 0000 0 0000 3
UILTt'T I-I T(,&/ 18 7257 3 BEAR 0 0000 0 0000 3
AVIIt.I 1 0(1 7 273 3 FO;l 0 ObG7 0 1155 3

. l,0 6(111U 0 2088 3 CARFECE 0 1667 0 2082 3
6i' 62 1010 3b 2230 3 CARGRAZ 0.0000 0 000 3

P1t DOO 0 3629 3 SORRL 0.0000 0 0000 3
11t4l II 3;4 2.9838 3 BRWNLEM 0 0000 0 0000 3

4ON 13 393 5 1695 3 COLLEI 0 3000 0 3464 3
LIIIs 14 b667 1 2 3824 3 PTARM IG 0.0000 0 0000 3
P 9 667 6 5064 3 GOOSE 0 0000 0 0000 3
K 31G G66' 87 1799 3 mISBIRD 0 1000 0 1732 3
LA 67150 G07 2054 0955 3 BRYOCOV 17 3333 8 7369 3
Mu 289 0000 191 2041 3 FLICCOV 7 0000 9 5394 3
MIlI lEG I (,.67 0 5774 3 CLICCOV 3 6667 3 5119 3
S'Of 'EGc 5 ,o(a 0 0000 3 ERECDOED 15 6667 4 041 3

2"(; Ito 1, 2 33:33 5774 3 PROSDED 26.6667 I 1 5470 3
11111 II(.1ovlon 0 0000 3

!jTANOI I(PE ,

NIItI.LR d Pi OTS

1[ UT rlUJMoES OJ9) 1417

SAND 17 2G0 0 0000 I SLOPE 1 0000 0 0000 2
SILT 66 600(0 0 0000 I TIIAW77 32.0000 7 0711 2
CLAY l6 2000 0 0000 I H20DPTH 0 0000 0.00(00 2
11 la Y1101S 3 6000 1.60/1 2 SOILCIIV 0.5000 0 7071 2
ORGIIAT 13 4t00 5 4447 2 ROCKCOV 0.0000 0.0000 2
'201161SN II I Ob0 3 6062 2 H2OCOV 0 0000 0 0000 2
I LDCAL 48 00 8 4146 2 MARL 0.0000 0 0000 2
Wit 111 28 0500 03536 2 BEAR 0.0000 0 0000 2
AVII-2O 20 1(,,10 8. 061 2 FOX 0.0500 0 0707 2
61,LI ,fI () 6.400 0.0707 2 CARI-EGE 0 1000 0 1414 2
611./1 CS 01t,1t) 14 1421 2 CARGRAZ 0.0000 0 0000 2
P11 7 t1100 0 0566 2 SORRL 0 0000 0 0000 2
N:1l4 19.4bOU I. Y678 2 BNWNI EM 0 0OO 0 0000 2
1 luauI i00 6 3640 2 COLLEM 0.4500 0 4950 2
C;3 14 9510 7 0004 2 PTARMIG 0.0000 0 0000 2
P 14 OUO 2 1213 2 GOOUS 0.0000 0 0000 2
K 23 1000 121 6224 2 MISBIRD 0.0000 0 0000 2
CA .5 ,(0000 1548 5639 2 BRYOCOV 77 5000 10 6066 2
MG 18e 5011( 57 2750 2 FLICCOV 1 D00 1 4142 2
M", ISIIG 1 21)(10 0.7071 2 CLICCOV 0 0000 0 0000
SNOIIIIG 5 0000 0.0000 2 ERECOED 2 5000 2 1213 2
CRYIIRLII 1 0(00 0.0000 2 PROSOED 21 0000 1 4142 2
HU 11Il1.;1 0, ()lit)I I 4142 2

" ' -SIANrD TYPE Uk8

SPI90) 1 2UI R P 103

VP.RIAhLI AVFRAGL VIl I STAND( DEVIATIOll N VARIABLE AVERAGE VALUE STAND DEVIATION N

3.1 '1100 0 0000 1 SLOPE 0 0000 0 0000
,1 I bl 61f)1 0.0000 THAW77 50.000 0 0000 I

CIA, 1 AUG{3 0. 0000 1 H20DPTII 0 0000 0 DU00
Il Y;IIUI6 1. 000 0 0000 SOILCOV 1.0000 0 0000

* OIIIIIAT 8 000 0 0000 1 ROCKCOV 0 0000 0 0000
* 121,13 70.19000 0.0000 I 2CoS 0.0000 0 0000 1

F LDAP 23 1000 0 0000 1 MARL 0.0000 0. 0000
WILIPT 14 6(00 0.0000 1 BEAR 0.0000 0 0000
AVI420 8 5000 0.0000 1 FOX 0 0000 0 0000

UBENS?7 0 600 0 0000 1 CARFECE 0 0000 0 0000
SII IS77 52 0oo 0 0000 1 CARRAZ 0 0000 0 0000 1
P.. 7 GO0 0 0000 1 SORRI. 0.0000 0 0000 1
9114 12.90011 0 0000 1 BRWNLEM 0 0000 0 0000
,1,3 0 000 0 0000 1 COLIEM 0 0000 0 0000
--.1.1 3 1000 0 0000 1 PTARMIO 0 1000 0 0000

.1i 100O 0 0000 1 GOOSE 0 0000 0 0000
I " 61111 0.000 I MIS I RD 20 0000 0 0000
(, 1943 1.0111I0 0 OO I BRYOCOV 25 0000 0 0000
Mi( 9o ()o1D 0 0000 1 FL I GCOV 0 0000 0 0000
.h,, I S11. G 3 0UOO 0. 00U I CLI LCOV 0 0000 0 0000
SIlOURLO 3 0000 0 0000 1 ERECDED 30 0000 0 0000

M11111 (I I 101 0 0000 I PPOSDED 60 0000 0 0000
S •/ III IMI 1;I, I 0 0 0 0000 1
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Table C1 (cont'd). Environmental data summaries for all stand types.
The variables and (heir units are described in Table 6.

STAND TYPE U

NIJIIMER OF PLUTS I
PI 01 NUMBERS I102

% SAND . 1000 00000 1 SLOPE 2.0000 0.0000 1
SILl 65 4000 0 0000 1 THAW/77 33.0000 0 0000 1

CLA) 25. 5000 0O00 I 142OOPTH 0 OOOO 0.0000 1
HYI3IO IS 3 7000 0.0000 SOILCOV 0.0000 0 0000 1
OIIMAI 19 1000 0.0000 ROCKCOV 0.0000 0 0000
H2OA."ZN 122 7000 0 0000 1 H2 COV 0. 0000 0 00000
FLDCAP 48.7000 0.0000 1 MARL 0.0000 0.0000 1
WILTPT 32 9000 0.0000 BEAR 0. 0000 0 0000 1
AVII20 15 8000 0.0000 FOX 0.0000 0.0000 1

B ENS77 0 6700 0.0000 1 CARFECE 0.1000 0 0000
SiOIS/7 62.U00( 0.0000 1 CARURAZ 0 2000 0.0000

PH 7 5,OG 0.0000 1 SORRL 0.0000 0.0000
NH4 22 ?O0 0.0000 BRWPILEM 0.0000 0 0000
N03 10 2000 0. 0000 COLLEM 0.0000 0 0000 1
C3 14. 7000 0.0000 1 PTARMIG 0.0000 00000 1
P 3 OUO0 0 0000 1 GOOSE 0. 0000 0 0000 1
K .41 0'l" 0.0000 MISBIRD 0 I000 0 0000

CA 610 000 0. 0000 BRYOCOV 94 . 000 0 0000

1C' 179.00000 0. 0000 I FLICCOV 0.0000 0.0000 1

MOI.REG 2.000 0.0000 1 CLICCOV 0.0000 0.0000 1

S'W I)EG 4 01100 0.0000 EIIECOED 6. 0000 0. 0000 I
SCNYOIEGL 2 0000 0.0000 1 PROSDED 1 1.0000 0.0000 1
IIUMICK 2 0000 0.0000 1

STAIII TYPE U10
NBIIIIER Of- PLOTS 4
PLOT NUIBERS 1002 1418 1422 1502

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N

SAND 51.8000 0.0000 I SLOPE 1.0000 1.1547 4

SILT 30 9000 0.0000 1 TITAW77 49.3333 20 5020 3

CLAY 17.3000 0.0000 I H20PTH 0 0000 0.0000 3

I IYMOIS 36 10oo 2.3431 3 SOILCOV 2.0000 2.7080 4

.G11M 1 35 ,i333 12. 0338 3 ROCKCOV 1.5000 2.3805 4

H2OAo'.N 161 7000 20.9115 3 H2OCOV 0.0000 0 0000 4

FILICAP 68 9333 17.0254 3 MARL 0.0000 0.0000 4

WIL IPI 2 JOO 14.7102 3 BEAR 0.0250 0.0500 4

AVII-O 1G 3333 9.2576 3 FOX 0.0250 0.0500 4

BOJENS77 0.4633 0.1210 3 CARFECE 0.0250 0.0500 4

StD.77 76 3333 54.0494 3 CARGRAZ 0.0000 0.0000 4

PH 7. 1200 0.5147 3 SORRL 0.0750 0.0500 4

NH4 16 0000 3 7242 3 BRWNLEM 0.0000 0.0000 4

N03 15,4000 5 2574 3 COLLEM 0 0000 0.0000 4

C038 0000 10.5825 3 PTARMIG 0.0500 0.0577 4

P 15.0000 9.5394 3 GOOSE 0.0000 0 0000 4

K 233.3333 90.4673 3 MISBIRD 0.1000 0 0000 4

CA 7421 3333 2250 5413 3 BRYOCOV 21.5000 29 5917 4

M6 517 0,100 306.2564 3 FLICCOV (.0000 0.0000 4

IOISIlEG 2 2500 0.5000 4 CLICCOV 0.7500 0.9574 4

SM0(Pi(EG 2 0000 0.0000 4 ERECOED 25.0000 17.3205 4

CRI,-vEli I 0000 0.0000 4 PROSDED 12 5000 6.4550 4

HUM11lOLK 2 7500 1 5000 4

STAND TYPE U12
NUMBER OF PLOTS 2

PLOI NUIIBFRS 1303 1311

SAND 51,4000 64 3467 2 SLOPE 0.0000 0.0000 2

SlL 16.4000 20 3647 2 THAW7 5.0000 5.6569 2

CLAY (2 21100 43.9420 2 H2OOPTH 0.0000 0.0000 2

HIYIMI IS 6.3bO 0 9192 2 SOILCOV (.0000 4142 2

ORGIAT b3 3500 19,0212 2 ROCKCOV 0. 0000 0 0000 2
jII2!YCAZN 140 7510 37 4059 2 H2OCOV 0.0000 0.0000 2

fLA0,.TI' E b 0500 12 7986 2 MARL 0 0000 0 0000 2

.11 I1' 1 , 31000 31 5370 2 BEAR 00000 0 0.00 1
AVII2 30 /500 18 7383 2 FOX 0.0000 0.0000 1

0OL.77 O 77b0 06152 2 CARFECE 0.1000 0 0000 1

SMOS7/ 90 0o 95.4594 2 CARGRAZ 0 0000 0.0000 1

PH 5 1400 0.0566 2 SORRL 0.0000 0.0000 1

NHI 19 40u0 0.0000 1 BRWNLEM 0.0000 0 0000 1

N03 9 2000 0.0000 1 COLLEM 0. 0000 0 0000 1

C03 0 0500 0 0707 2 PTARIG 0 0000 0 0000 1

P 2 0000 0 0000 I GOOSE 0.0000 0 0000 1
"' 389 0000 0.0000 1 MISBIRD 0 0000 0 0000

CA 2958 0(0)0 0 0000 I BMYOCOV 25 0000 21 2132 2

MR JOU0000 0 0000 1 FLICCOV I 0000 0 0000 2
M1I S1,10(1 3 0000 0.0000 2 CLICCOV 1.0000 0 0000 2
2 Il,.l(1IG 3 01(10 O 00 2 ERECDED 45 0000 7 0711 2

CIIO)II 0 2 (,no 0 0000 2 PROSDED 30 0000 0 o00 2

((((l (1CG~C (011) 0. 0000 2
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Table Cl (cont'd).

STAND TYPF U13
NIUII .E, (IV PLOTS I
PI I J-IBFRS 1309

VARIABLE AV:kAGE VALUE STANI DEVIATION VARIABLE AVERAGE VALUE STAND DEVIATION N

SAND G7. 4000 0 0000 1 SLOPE 0 0000 0 0000 1

SILT 22 9000 0.0000 1 THAW'77 56 0000 0 0000 1

CLAY 9 7000 0 0000 1 H20OPTH 0.0000 0 0000

HOGPIOIS 4.4000 0000 1 SOILCOV 50 0000 0 0000

ORGIIAT 43 6000 0 0000 1 ROCKCOV 0 0000 0 00
H2OAI)SN 0.0000 0 0000 0 H2C' 0 0000 0 0000 1
FLOCAP 0.0000 0.0000 0 -. L 0 0000 0 0000 1
WILTF1 0 0000 0. 0000 0 BEAR 0.0000 0 0000
AVH2O 0 0000 0 0000 0 FOX 0. 0000 0 0000

BOEI 77 0 3500 0 0000 1 CARFECE 0 0000 0 0000

51 luS7? 17G OO0 0.0000 I CARGRAZ 0 0000 0 0000
PIt 7 0.000 0.0000 I SORRL 00000 0 0000 1
N114 0 0000 0 000 0 BRWNLEMI 0 0000 0 0000 A

3 a 0000 0.0000 0 COLLEM 0 0000 0 0000 1
C03 3 6000 0 0000 I PTARMIO 0 0000 0 0000 1
P 0 0000 0.0000 0 GOOSE 0 1000 0 0000 1
K 0.0000 0 0000 0 MISBIRD 0 0000 0 0000 1
CA 0. 0000 0.0000 0 BRYOCOV 0 0000 0 0000 1
NO 0.0000 0. 0000 0 FLICCOV 0.0000 0 0000 1
MOISREG 3.0000 0 0000 1 CLICCOV 0 0000 0 0000 1
1O WNREG 3 0000 0.0000 , ERECOED 0 0000 0 0000 1

CRYORE U 3.0000 0.0000 I PROSDED 60.0000 0 0000 1
"IIfIJIIOIK 2 0000 0 0000 I

A NI) TYPE I14
6iift,11I.R OF PLOTS 2
PLot IIHIIFERS 1204 1210

SAND 40 7000 0 1414 2 SLOPE 0.0000 0 0000 2
SII.T 49.500 0.6364 E T1AW77 61 5000 6 3640

CLAY 10 .0500 0.7778 Z H20OPTH 0 .0000 0 00 2
HYGIOIS 0.7500 0. 0707 2 SO ILCOV 57.5000 3 5355 2

ORGMAr 4.7500 0 4950 2 ROCKCOV 0. 000 0 0000 2

H2OABSN 52.2000 0. 0000 1 H2OCOV 0,0000 0.0000 2
FLDCAP 12 4000 0.0000 I MARL 0.0000 0 0000 2
WIL I PT 7.600 0. 0000 1 BEAR 0.0000 0 0000 2
AVII2) 4.8000 0 0000 FOX 00500 0.0707 2
BDEII77 0 90O0 0. 0354 2 CARFECE 0.0500 0 0707 2

5MuIS77 2'7.11000 3. 5355 Z CARGRAZ 0 0000 0 0000 2
PIl /,9000 0. 0000 2 SORRL 0.0000 0. 0000 2

H4 16. 100 0.0000 I I .V EML 0.0000 0. 0000 2

N03 5. 3000 0.0000 1 COLLEM 0.0000 0.0000 2
C03 29 8500 4.4548 2 PTARMIG 0,0000 0.0000 2
P 1. 0000 0.0000 1 GOOSE 0.1000 0.1414 2
K 70.0000 0. 0000 1 MISBIRD 0.0000 0 .0000 2
CA 1327.000D 0.0000 I BRYOCOV 0.5000 0.7071 2
MG 196.0000 0. 0000 1 FLICCOV 0.0000 0 0000 2
IILISREG 2.0000 0.0000 2 CLICCOV 0.0000 0.0000 2
rIOWREG 2 0000 0.0000 2 ERECOED 15.0000 7.0711 2

CFYI11E0 1.0000 0.0000 2 PROSDED 10.0000 7.0711 2
IlUTlpOCI, 2.0000 0,0000 2

STANI) TYPE Mi
NUMPER OF rLOTS 4
PLOT NUMBEkS 1404 1407 1414 1420

VARIABLE AVERAGE VALUE STAND. OEVIATION N VARIABLE AVERAGE VALUE STAND DEVIATION N

AtII) 26. (000 I6.9706 2 SLOPE 0.0000 0.0000 4
SI.T 56.3500 :0.6773 2 THAW77 27. 5000 1.0000 4
CLAY 17. 61500 6.2933 2 H20DPTH 0.0000 0,0000 4
IIYGPIOIS 7.6T50 1.4361 4 SOILCOV 36.0000 26.2805 4
(NGIIA1 56. 9500 9.7257 4 ROCKCOV 0.0000 0.0000 4

H2OAUSN 288.3250 61.8651 4 H2OCOV 0.0000 0.0000 4
FLDCAP 109.5500 11.5046 4 MARL 0.0000 0,0000 4
WILTI T 69.0750 12.4350 4 BEAR 0.0000 0.0000 3
AVII20 20 4750 3.4817 4 FOX 0.0000 0.0000 3
BUEIIS77 0.2225 00050 4 CARFECE 0.0333 0.0577 3
SOS/? 311.5000 34.4915 4 CARGRAZ 0.0000 0.0000 3
PH 5,7700 0.4764 4 SORRL 0. 0000 0 0000 3
-NH4 13.3500 2. 2113 4 BRWNLEM 0.0000 0 .0000 3

N-3 12,4000 1.5706 4 COLLEM 0 0000 0 0000 3
C(3 0.5250 0.5679 4 PTARMIG 0.0000 0.0000 3
, 2.2iO0 0.5000 4 GOOSE 0.0000 0 0000 3

212.2500 38 1696 4 MISBIRD 0 2000 0 2000 3

CA 5109 .000 581 3390 4 BRYOCOV 30.2500 9 1788 4
MG 2 'B.5000 45 9964 4 FLICCOV 0.0000 0.0000 4
Mr0I.IaFG 4 0000 0.0000 4 CLICCOV 0.0000 0 0000 4
t.'ItEil 3.0000 0.0000 4 ERECDED 17.2500 2 6300 4
CRYORO I 0000 0 0000 4 PROSOED 15.7500 7 1356 4

HIUmIoCIk 1 2500 0. 5000 4
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Table C1 (cont'd). Environmental data summaries for all stand types.
The variables and their units are described in Table 6.

STAND FYPE M2
NIMOI OF PLOis a
PLOI NUMBERS 040A 040B 1304 1308 1501 1503 1511 1516

SAND 32 2000 29 6341 7 SLOPE 0 0000 0 0000 8

2ILT 49. 8060 27,29U4 7 THAW177 31 1250 6 b5768
CLAY 1b 1100 8.6741 7 H200PIH 0.3750 1 0607 8

1l I49S 8'00 2 6328 8 SI7LCOV 7.7350 9 0664 8
ORG0A 38 1200 20 4306 8 ROCKCOV 0 0000 0.0000 8
HeOAOSN 228 0375 99 9905 8 H2OCOV 1 5000 2 5071 8
FLOCAP 78 5125 34 1701 8 MARL 29.5000 19.4789 8
WILIPI 65 1675 32 1475 8 BEAR 0.0000 0.0000 8
AVH20 13 J2,O 5 4300 8 FOX 0.0000 0 0000 8
BDENS77 0 3300 0 1 195 8 CARFECE 0. 0000 0 0000 8
Sl101S7/ 231 3750 147 3382 8 CARGRAZ 0. 1625 0 1506 8
PHl 7 0075 0 8148 8 SORRL 0. 0000 0 0000
tit4 0 0500 9. 5226 8 BRWNL EM 0. 0 125 0 0354 8

c " 003 1 875 3 1975 8 COLLEM 0.0250 0 0707 8
Wu3 II 6I00 10. 0798 8 PTARMIG 0.0125 0.0354 8

p 9 6250 4 8679 8 GOOSe 0.0000 0.0000 8
P 395 1/50 122 4412 8 MISBIIRD 0 0125 0.03054 8
(:A 625 6250 1073 0095 8 BRTOCOV 63.5000 39.4136 8
HilT 391 62',0 403 .8797 8 FLICCOV 0.0000 0.0000 8
MOIS!EG 6 6"20 0.3536 8 CLICCOV 0.0000 0 0000 8

50)1110( 3 0000 0.0000 8 ERECOEO 21,500 9388 8
CRYOR) I 0000 0 0000 8 PROSED 1 9.35000 14.8324 8
ILI)M1IICK 1 .3/50 0.5175 8

STANO TYPE 13
N(IJII/K OF PLOTIS 2
PLOT IJIIMBEits 1203 1205

VARIAULE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND DEVIATION N

.D5A1 32 8000 0 0000 1 SLOPE 0.0000 0 0000 2
SILl 53 7000 0.0000 I THAW77 25.0000 8 48b3 2
CLAY 13 5000 0.0000 1 H2OPTH 0.0000 0.0000 2
I(ITfO1 5I 1 /600 0.2828 2 SOILCOV 0.0000 0.0000 2
OH11 14 0 l00 5 7983 2 ROCKCOV 0.0000 0 0000 2
llAt.Ill 141 3100 43 9820 2 H2OCOV 0.0000 0.0000 2
fL 167/ 37 1 OU( 22 7688 2 MARL 5.0000 0.0000 2
WILII 7 350)0 14,49b7 2 BEAR 0.0000 0.0000 2
AV61.1 9 7500 8 2731 2 FOX 0 0000 0 0000 2
UI0.1S07 / 0 7250 0 2333 2 CARFECE 0 0000 0 OGO0 2
SMOI157 I UOU 28. 2843 2 CARGRAZ 0. 0000 0 0000 2
Pi 7,5000 0 1414 2 SORRL 0 0000 0.0000 2
NI14 21 :tr0 2 4749 2 BRWNLEM 0.0000 0 0000 2
N1O:, 6 2OO0 0.9899 2 COLLEM 0 0000 0 0000 2
(:3 23 0000 1,4142 2 PTARMIG 0.0000 0.0000 2
P 8 3000 2 1213 2 GOOSE 0.4000 0.5657 2
1 49 0000 2 8284 2 MISBIRO 0.0000 0.0000 2
CA 1/16 U10110 161 2203 2 BRYOCOV 97 5000 3.5355 2
..... 91) 01100 39.5980 2 FL I CCOV 0.0000 0 0000 2
ll I.1L1 'I (.,001 0 0000 2 CLICCOV 0.0000 0 0000 2
"NAII1li5 :1 (1000) 0 0000 2 ERECDED 27 5000 17 6777 2

1l",1)I-1; 1 00110 0 0000 2 PROSDED Ib 0000 14 1421 2
J Wri"l 101 1 !1()() 0 707) 2

bAN TYPE M-1

NIIIIBR OF PLOTS 4
P.OT NUMLE RS 020A 050 1413 1517

5AN1D 6 2000 0.0000 2 SLOPE 0 0000 0 0000 4
% , 73 310U0 3 535t, 2 T1IAW77 32.5000 3 0000 4
CI A( 20 !,01 3 535 2 IIOOPTH 2.2200 2 8723 4

12110 2 '700 4 SOI LCV 29.5000 28 9540 4
OllIA 1 19 12.0 17 2283 1 ROCV COV 0.0000 0.0000 4
._ I * 11 2419 87 68 5078 4 I20CUV 27.0000 4 5628 4
, Ill1. 67 1,)11 34 4613 4 MARL 45.5000 34 7803 4
Wi 1; 1 76 f,,2 33 9968 4 BEAR 0.0000 0.0000 4

B1.;v11 0 b;tI 4 9u.101 4 FOX 0 0000 0 0000 4
IIDF II 1/ 0 2100 0 1802 4 CARFECE 0.0600 0 0000 4

1111 S1.,' 3-1% 2 2)1 162 7193 4 CAR(;RAZ 0 0000 0 0000 4
P6I I, 94/b 0 8448 4 SORRL. 0.0000 0 0000 4

I. 2. 1444 12 5835 3 ORWNLEM 00000 0 0000 4
I"l 4334 3 9017 3 COLLEM 0 0000 0 0000 4

C03 12 6226 10 8954 4 lTARMIG 0 0000 0 0000 4
P 9 19,000 15.0000 3 GOOSE 0 0250 0 0000 4
-2/ , 3"I3 179 7229 3 MISDIND 1) 0000 0 0000 4
C1 X:'J':3 427 2392 3 BRYOCOV 26,2500 26 050 4
1_1T.- r~r 2', (, 1 /0 2948 3 FLICEOV 0 0001 0 0000 4

t,,l .1 I t,)(10 0 b774 4 LI. CUOV 0 0000 0 0000 4
- . ,ll),. 111{ 1, 1 ( 01100 4 ELECL)EO 2)14O00 )I )654 4

1 0 ..... I ..... 000)0 4 PROSOED 92 200 5 373 4
04ll))hI i I ll11.1 0 0001) 4
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Table Cl (cont'd).

$1 TYPL 23
N1,r11 1,I ( IF PL T I) T

PLu l ll[l;a I1o1 1508

VARIAutE AVI1,AGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND DEVIATION N

SAND 52 2000 0 OOOO 1 SLOeE 0 ODD 0 O00 2
SILT 32 0O00 0 0000 1 THAW77 48.5000 106066 2
CLAY I5 2000 0 O00 1 H2POpTH OOOUO 0.0000 2
kiTim IS 0 9000 0.7071 2 SOILCOV 11.5000 3.5355 2
01I"I 7T 5 7500 4 8790 2 ROCKCOV 0 DO00 0.0000 2
H20 'SN 64 1000 38. 6080 2 H2OCOV 0 0000 0.0000 2
FLDCAp 14 6500 12 6572 2 MARL ODOO 0.0000 2
U LIP I 1l 2000 I 0 7480 2 BEAR 0 0000 0.0000 2
0V112 3 .AOO 1. 9092 2 FOX 0 0000 0 0000 2
bIl N$,7/ "B00 0 1838 2 CARFECE 0 OD 0 O00 2

t-I 11 I. / / 14 ,000 23. 3345 2 CARGRAZ 0 3000 O. 4243 2
PI / /0OO 0 .556 2 SORRL 0.0000 0.0000 2
rlH-I I 0 13000 5. 9397 2 BRWNLEM 0. 0000 0 0000 2
'NUJ 'J 01"Ol 2. 1920 2 COLLEM 0 0000 0 .0000 2

:.1 300(0 0 5b.57 2 PTARMIG 0.0000 . 000) 2
P 11.3000 3 5355 2 GOOSE 0.0000 00000 2

3.1G 0000 22 6274 2 MISBIRD 0.0500 0.0707 2
CA 3226 2000 771 .4535 2 BRYOCOV 25.5000 2. 1213 2
M1 54 5000 14 8492 2 FLICCOV 0.0000 0.0000 2
MOISREG 2 5000 0 7071 2 CLICCOV 0.0000 0.0000 2
SNOVIREG 50000 00000 2 ERECOED 14.5000 2 1213 2
CH y 0YG I 0000 0 0000 2 PROSDED 20.0000 29.6985 2
'111 II I# 1CK I u000 0 0000 2

STAND TYPE 17
1111ijI111 IGE PLOIS I

N10 IIJ3F1;; 1107

SAIIll 44 4000 0.0000 1 SLOPE 0.0000 0.0000 I
A;1L1 41.6000 0 0000 1 THAW77 63.0000 0-0000 1
CL AY 4 T00-0 0. 0000 H20OPTH 0.0000 0. 0000 1
11GNU1S I 5000 00000 SOILCOV 2,0000 ODOOD
OpGIAT 7 1000 0 0000 1 ROCKCOV 0.0000 0.0000 1
H'{,04lR G6 00O0 0 0000 1 H2OCOV 0.0000 0.0000 1
1L." 20 'JUOO 0 0000 1 MARL 0.0000 0.D0000
WII T'1T 12 .00 0.0000 1 BEAR 0.0000 0.0000 0
A\ 1A21 8 7000 0. 0000 FOX 0. 0000 0. 0000 0
I',FI1'1/7 0 91110 0. 0000 CARFECE 0.0000 0.0000 0
51 11 I F 1 7 49 0010 00000 I CARGRAZ 0.0000 0.0000 0
P 7.,7100 0 000 I SORRL 0 0000 0.0000 0
t H4 1 7 2uw 0 .OO0 1 BR NLEM 0. 0000 0 0000 0
M.L:1 4 bun30 0.0000 I COLLEM 0.0000 0.00 0

.3 4 000 0 OODOO PTARMIG 0.0000 0. 0000 0
P 0 1000 0 0000 GOOSE 0. 0000 0.0000 0

DO U6.0O)0O 0.0000 1 ISBIR 0. 0000 0.0000 0
CA 1377 0000 0.0000 1 BRYOCOV 1.0000 0.0000 1
Mu 123 0000 0. 0000 FLICCOV 0. 0000 0. 0000 1
NII!r(FG 2 0000 0.0000 CL ICCOV 0. 0000 0.0000 I
5NO10G 3. 00 0. 0000 ERECOED 20.0000 0. 0000
CIP0LEL . 1 0100 0.0000 PROSOED 5. 0000 0. 0000
-,I lll 2f :l I 0010 0.0000 1

STAND TYPE r28
NIIIER orF PLOTS I
PLOT NIII1PCERS 1306

VARIAILC AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND, DEVIATION N

'AND; b6 30(100 0 0000 1 SLOPE 0.0000 0.0000 1
11 1 23 1000 0. 0000 THAW77 22.0000 0.0000 1

SCL Y 48 Z1100 0.0000 H20ODPTH 0.0000 0.0000 1
II, 1.11(' I 111000 0 0000 1 SOILCOV 1.0000 0.0000 1
0.11;41

'
,1I 43 11UO 0 0000 ROCKCOV 0. 0000 0. 0000

* 11211)AP( 204 OU0 0. 0000 H2OCOV 0.0000 0.0000 "
F1UuAP 93 000 0 0000 I MARL 0.0000 0.0000 1
WIILIII 57 Ooo 0 0000 1 BEAR 0.0000 0.0000 1
AV14 0 36 10(10 0 0000 1 POX 0.0000 0.0000 1
BOEN,77 0 3110 0 0000 1 CARFECE 0.0000 0.0000 1
"521577 20Z 0000 0 0000 CARGRAZ 0,0000 0.0000 1
PH 5 3bO 0 0000 SORRL 0.0000 0.0000 1
NI-I I 5 0() 0 0000 1 BRWNLEM 0. 1000 0.0000 1
11(32 9 71 ,10 0 0000 COLLEM 0.0000 0.0000 1
-. .1 0 0,11O 0 0000 PTARMIG 0,0000 0 0000 1
P 1l(1 0 0000 1 GOOSE 0.0000 0.0000 1
_ . 11(1,,') 0 0000 1 MISBIRO 0 0000 0 0000 1
13, 01'5 .001 0 0000 1 BRYOCOV 20.0000 0 0000
III, 11.15 110f,1 0 0000 FLICCOV 0.0000 0 GOOD 1

f1,,I il10 .1 11O00 0 0000 CL ICCOV 0 0000 0 0000 1
• I llI 0 3 (tw0o0 0 0000 1 ERECDED 40. 0000 0.0000 1
SLPr~llILi I 1101111 0 0000 1 PROSDEO 50 0000 0 0000 1
IIIl121-111.1. I 011011 0 0000 1
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Table Cl (cont'd). Environmental data summaries for all stand types.
The variables and their units are described in Table 6.

STAND TYPE TO
NUHUER OF PLOTS 2
PLOT NIMIDERS 1302 1318

SAND b9.4500 22 9810 2 SLOPE 0 0000 0.0000 2

SILT 28.4 .0:0 21.3546 2 THAW77 43 0000 11.3137 2

CLAY 11.9!. 0 1 .6263 2 H20DPTH 0.0000 0.0000 2

IYUlI4,1IS 2.0500 1.7678 2 SOILCOV 7.5000 3.5355 2

OrMAI 23.O 50 23. 1224 2 ROCKCOV 0.0000 0.0000 2

i2oADSN 69.7000 0.0000 1 H20COV 2.5000 3.5355 2

FLDCAP 17 9000 0.0000 1 MARL 0 .0000 0.0000 2

WIL TP1 12 6000 0.0000 1 BEAR 0.0000 0.0000 2

AVI2O 5. 3000 0. 0000 I FOX 0.0000 0.0000 2

BOENS?7 0.7000 0.4101 2 CARFECE 0.0500 0.0707 2
S1O 577 100 0000 73 5391 2 CARGRAZ 0.0000 0.0000 2

PH 7 0500 0. 6364 2 SORRL 0.0000 0.0000 2

NH4 18 3000 0.0000 I BRWNLEM 0 0000 0.0000 2

NO3 5.0000 0.0000 1 CCILLEM 0.0000 0.0000 2

Cu.4 12 Uk00 17.4655 2 PTARMIG 0.0500 0.0707 2

P 0.1000 0.0000 I GOOSE 0.5000 0.5657 2

K )2.0000 0.0000 1 MISBIRD 0 0000 O.0000 2

Ci. 1399 OJU0 O.0000 I BRYOCOV 0 .5000 0.7071 2

Mu0 2- 000 00.0000 1 FL I CCOV 0.0000 0.0000 2
1 I1 r.CEG 4.•5000 0.7071 5 CLICCOV 0.0000 0.0000 2

SNOIIRFG 4 0000 1,4142 2 ERECOED 30 0000 28.2843 2

CNYOI'LG 1 .0000 0 .0000 2 PROSDED 7.5000 3. 5355 2

HIIMlnCIZ I • 0000 0. 0000 2

STAIU TYPF MID
NLIER OF PLOTS I
PLOT NUILFRS 1310

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N

SAND 94.2000 0.0000 1 SLOPE 0.0000 0.0000 I
SILT 3.6000 0.0000 1 THAW77 21.0000 0.0000 I
CLAY 2 .2000 0.0000 1 H20DPTH 0.0000 0.0000 1
HYGOIS 6.6000 0.0000 I SOILCOV 10.0000 0.0000 1
OUOIIA1 62.3000 0.0000 1 ROCKCOV 0.0000 0.0000 1
H20,IIMN 309.5000 0.0000 1 H2OCOV 1.0000 0.0000 I
FIOCAP 111.9000 0.0000 1 MARL 0.0000 0.0000 1
WI LTPT 80.3000 0.0000 1 BEAR 0.0000 0.0000 I
AVH120 23. 6000 0.0000 1 FOX 0.0000 0.0000 I
BDENS'/7 0. 2400 0.0000 1 CARFECE 0.0000 0.0000 I
SOI 77 290.0000 0.0000 1 CARGRAZ 0.0000 0.0000 1
PH 5. 2000 0.0000 I SORRL O.0000 0.0000 1
Ni4 0.0000 0.0000 0 BRWNLEM 0.0000 0.0000 1
N03 0.0000 0.0000 0 COLLEM 0.0000 0.0000 1
CO3 0.0000 0.0000 1 PTARMIG 0.0000 0.0000 1
P 0. 0000 0.0000 0 GOOSE 0.0000 0.0000 1
K 0.0000 0.0000 0 MISBIRD 0.0000 0.0000 I
CA 0.0000 0.0000 0 BRYOCOV 5.0000 0.0000 1
"ig 0 00O0 0.0000 0 FLICCOV 0.0000 0.0000 1
MOISREG 4 .0000 0.0000 I CLICCOV 1.0000 0.0000 1
5,f(0EG 3 0000 0,0000 ERECDED 10.0000 0.0000 1
CRYOREG 1 0000 0.0000 1 PROSDED 40 0000 0.0000 1
HLUIILCK 2 0000 0.0000 1

STAND TYPE 111I
H'lUMBER OF PLOTS I
PLOT NUMBERS 1209

SAND 79.7000 0 0000 1 SLOPE 0 0000 0.0000 1
SILT 14.0000 0 0000 1 THAW77 48.0000 0 0000 1
CLAY 6.3000 0.0000 I H20OPTH 0.0000 0.0000 I
HYGMOIS 0 3000 a 0000 SO ILCOV 60.0000 0.0000 I

2 ORGMAT 3. 0000 0. 0000 1 ROCKCOV 00000 0 0000 1
t12OABSN 0 0000 0.0000 0 H2OCOV 0.0000 0 0000 I
FLDCAP 0 0000 0 0000 0 MARL 0.0000 0 0000 1

- WILTI'T 0.0000 0. 0000 0 REAR 0 0000 0 0000 I
AVII-u O.00U0 0.0000 0 FOX 0. 0000 0 0000 1
0C 77 0 091)0 0.0000 1 CARFECE 0.0000 0000 1
SI-IIS77 33.0000 0. 0000 1 CARGRAZ 0 0000 0.0000 I

PH a 1000 0.000 I SORRL 0 2000 0 0000
NH4 0 0000 0.0000 0 BRWNLEN 0.0000 0 0000 I
1103 00000 0.0000 0 COLLEM 0.0000 0 0000 1

C03 26.4UO 0 0000 1 PTARMIG 0.0000 0 0000 1
P 0,0000 0 0000 0 GOOSE 0.4000 0 0000 I
K 0 0000 0 0000 0 MISBIRD 0.0000 0 0000 I
CA 0 0060 0.0000 0 BRTOCOV 0 0000 0 0000 I
Mu 0 000U 0 0000 0 FLICCOV 0.00 0 0000

r fI1REG 3 0000 0 0000 I CLICCOV 0 0000 0 0000 1
SNOWI(EG 3 U(10 0 0000 I ERECDED 25 0000 0 0000
CRuFJ I OUO0 0 0000 I PROSDED 15 0000 0 0000
HU019(

I
f

-  
I "u00 0 0000 1
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Table CI (cont'd).

SfANII TYPE El
NIJItI FII OF PLOTS 3

1f N IJISHS 1402 1408 1518

VAHIABL_ AV/ERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N

SAND 00000 0. 0000 0 SLOPE 0. 0000 0.0000 3
SILT U.0000 0.0000 0 THAW77 32.3333 1.1547 3
CLAY 0. 0000 0.0000 0 H20DPTii 6.6667 6.6583 3
HYGMOIS 7.0000 3.2604 3 SOILCOV 13.3333 23.0940 3
OItGMAT 46.2000 9.2486 3 ROCKCOV 0.0000 0.0000 3
IISABON 273. 3567 93. 7311 3 H2OCOV 62.3333 34.2685 3
FLDCAP 98 .9667 27 .7594 3 MARL 13,3333 23.0940 3
WILTP1 63.9667 23. 141 3 BEAR 0. 0000 0.0000 3
AVH20 35 .0000 9.2968 3 FOx O.0000 0.0000 3
DUENS77 0 2033 0. 1286 3 CARFECE 0.0000 0 .0000 3
LMO:?7 413.t,667 219. 0304 3 CARGRAZ 0.0000 0.0000 3
I'll £5367 0 .9341 3 SQRRL 0.0000 0.0000 3
N1i4 12. 3000 O.7071 2 BRWNLEM 0.0000 0.0000 3
N03 9.0000 2.12 13 2 COLLEM 0.0000 0.0000 3
CU3 10.3333 16.2531 3 PTARMIG 0.0333 0.0577 3
P 5.0000 6.9282 3 GOOSE 0.0000 0.0000 3
K 232.3333 66.7857 3 MISBIRO 0.3000 0.3000 3
CA 6791 6667 1064 0058 3 BRYOCOV 0.0000 0.0000 3
M, 388. 6667 376.0855 3 FLICCOV 0.0000 0.0000 3
MO10EG 5.0000 0. 0000 3 CLICCOV 0. 0000 0.0000 3
SNOWREG 3.0000 0. 0000 3 ERECDED 8.3333 5.7735 3
CRYOREG 1.0000 0 0000 3 PROSDED 43.6667 41.6609 3
HII-NOCK 1.0000 0.0000 3

STAND TYPE E2
NUMELRI O PLOTS 3
PI 0l UlF IS 060A 0608 1307

SAND 20. 1333 3. 4834 3 SLOPE 0.0000 0. 0000 3
SILT 40 5667 10.0719 3 THAW77 33.0000 8. 1854 3
CLAY 39,3000 19.7274 3 H200PTH 31 .6667 27.0617 3
HYGMOIS 5.1333 3,1723 3 SOILCOV 46.0000 18.5203 3
ORMAT 35 9667 24.3599 3 ROCKCOV 0.0000 0.0000 3
H20ABSN 204 1333 269 5790 3 H2OCOV 69.0000 53. 6936 3
FLDCAP 94 6333 68. 1030 3 MARL 31.'6667 50.5800 3
WILTPT 76 l00 70. 7844 3 BEAR 0. 0000 0 0000 3
AVII2U 18 5333 3.1723 3 FOX JO000 0.0000 3
PA E ?77 0 3650 0 3465 2 CARFECE 0 0000 0 0000 3
,liOI 3-,z 30.4 0000 308 2986 2 CARORAZ 0.0000 0.0000 3
I ,7 (1900 0. 6938 3 SORRL 0.0000 0 0000 3

NOW4 2. 10 5 1619 2 BRWNLEM 0.0000 0.0000 3
403 8 .U0u 1 6971 2 COLLEM 0 0000 0 0000 3
cOS IU 433.. 14 8210 3 PTARMIG 0 0000 0.0000 3
P 7 ,OUO 4 9497 2 GOOSE 0.0000 0.0000 3
K 23'0 5000 297.6920 2 MISBIRD 0 0000 0.0000 3
CA 4600 SuO 2749.9383 2 BRYOCOV 0 3333 0 5774 3
M(. .31 0000 240.4163 2 FLICCOV 0 0000 0 0000 3
MOISkLG 0 4U00 0 0000 3 CLICCOV 00000 0 0000 3
.NOWHLO 3 UUO0 0. 0000 3 ERECOED I5 3333 9 8090 3
CRYOR<ES I OUO 0.0000 3 PROSOED 42 3333 26.5769 3
H151O1CR I GOS 0.0000 3

STAND TYPE L3

NUMI.LR OF PLOTS I
P1.01 NUMBERS 1206

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N

!;ANS 0 0000 0 0000 0 SLOPE 00000 0.0000 1
SI" 0 0000 0 0000 0 THAW7 31. 0000 0.0000 I
SAt 0(0010 00000 0 I200PW 31.0000 0.0000 I
Ih,"MIl I 200 0 0000 I SOILCOV 0.0000 0.0000 1

9 3000 0 0000 I ROCKCOV 0.0000 0.0000
I12tTAEIN 92 5000 0 0000 I H2ocOV 90.0000 0.0000
rt IAP 20 1000 0 0000 1 MARL 60.0000 0 0000 1
WILTPI 16 5000 0 0000 BEAR 0. 000 0 0000 I
AVSS2U 3 b00 0 0000 FOl 0. 0000 0 0000 I
BOS?? 0 0-100 0 0000 1 CARFECE 0.0000 0 0000 I
S. 10077 247 0000 0 0000 CARGRAZ 0.0000 0.0000 1
P1 7 5000 0 0000 SORRL 0.0000 0.0000 1
114 40 1000 0 0000 1 BRWNLEM 0 0000 0.0000 I

3(,' 5 (10 0 0000 COLLEM 0.0000 0.0000 I
.03 14 JO(1O 0 0000 PTARMIG 0.0000 0 0000 I

"02 0 0 0000 I GOOE 0 0000 0 0000
,1 1.0 0 0000 1 MISBIRD 0 0000 00000 I

AI I I ,,uO 0 000U 1 BRYOCOV 100 000 0 0000 I
lCb 50 1'LuII 0 0000 I F1 CCOV 0 0000 0 000

MI,0 ,,, 5 "1u; 0 0000 1 CLICCOV 0 0000 0 00000
.,." (')l,, J1 0 0000 1 ERECOED 0 0000 0 0000
I""("Ir t. I 0(00U 0 0000 I PROSDED 0 0000 0 0000 I
-" .1"..... I (1000 0 0000 I

• %
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Table C2. Species data summaries of all stand types.

SlANO TYVI 81 STANDJ TYPE 82

NI iIULER OF PLOTS 6 N11II3IL1-1O PLOTS 3

PLCA NUMBERS 01013 1001 1411 1505 1513 1520 I'lul Nlf1Iklis OlOA 1401 1412

MEAN PCT STAND MEAN PCT STAND
FAXON COVER 0EV h TAXON COVER 0EV N

ARCTAGILOSTIS LATIFOLIA S.L. I ALOPECURUS ALPINUS ALPINUS + 1
ASTRA(;p IUS UMBELIATUS, 0.6 0.6 4 ARILMISIA ARCTICA ARCTICA 0.9 1.5 1
ParTA PU11PURASCIENS + 1 CAROAMINE 0101 TAYA 0.1 0.0 3

151115 M ISAIURA MISANDRA I CAREX MISANDRA IIISANDRA 1.4 2.3 2

CA...X I frtjlIOAIA + + I CAREX ROTUNDA IA 0.2 0.3 2
lAIl., *UIISIIS 3.1 3.0 4 CAREX RUPESTRIS 0.2 0.4 I

UAIII SC111. 5111IDEA 0.2 0.5 2 CARlEX SU.S I
CAI,11 S I' + I CASSIOPF 1FINAGONA TETRAGONA 0.1 0 .1 2
LASSIoF' IETRAGO1I.A TEIRAGONA 0.3 0.7 I CI II(Y SANT IIFMUM IIITrIIFOLIWI 0.1 0.2 1
CHRYSANTHEMUM INTEGRIFOLIUM 0.1 0.1 2 OI(AIA ALPINA 0.1 0.1 2
DIIABA A LPINA 0.1 0.1 4 014114 LALIFA + I
DRYAS INrEURIFOLIA INTEONIFOLIA 47.9 19.61 6 D11Y,,. INmE;MIFCILIA INTEORIFOLIA 51.2 7.6 3
LOUIGETUM VARIEGATUM * IEIl!OPIIULUII ANGLISTIFOLIU4 S.L 0.1 0.1 2
ERIOPIIUM ANGUSTIFOLIUM 5.L. * IEUrIIEMA EOWANO$II* I
KOBRUSIA MYUSURO InES + I FESTUCA BAFFINENSIS * I
LLGYIA SENCTINA 0. 01 3 JUIICUS BIGLUMIS a IMIIIARII AICTIC 0.2 0.3 4 LESQUERELLA ARCTICA I
()A y 1' NJIGRESrENS BRYOPHILA 2.4 3 .9 4 LUZULA ARCT ICA IPA f.VIN IIALiII4 N 0. I 01 4LLZULA CONFUSA I
1 1I"VfA 11011ITAULI NUI)ICAULIS 0.2 04 2IIUARTIA AMITICA 0.6 1.1 I
itllIIIAALIS L.APITATA 0.1 0.1 3 OXYTRlUPIS NIGRESCENS BRYOPHILA + I
Vi I IJI AlIt, I ANA TA 0.1 0.1 4 PAPAVEII LAPPONICUMl OCCIDENTALE 0.1 0.2 1
PUA .r + * 2 PAPAVFr(MACOUNI1 0.5 0.5 3

I Y,tLl V IVItPARUII 0.1 0.1 3 PLIl IIIT SlS CAP ITATA 0.8 0.7 2
SI ILTIIIULAIA RETI ZULATA 0.4 0.0 2 IT,10 fL ANATA 0.1 0.1 2

SAIS ROTUNDI F L IA RO TUNDIFOLIA 0.1 0.1 4 I.' ll 14 0.3 0. 1SAlISSURKA ANGuST IF.OIA 0.2 0. I: II 1 LA. 0.1 0 '2 I
SAAIFRAJA OPPUSIIIFOL IA OPPOSITIFOLIA 3.1 3.3 6 PIIIYtUUIIUI I VIVIPARUM 0.3 0.3 3
STELIARIA LAETA 1SALIX ARCTICA 0 .1 0.1 2
UNFISI/FI 01)1a I SAIS OVALIFOLIA UVAI.IFOLIA 0 .1 0.2 1
BtLPI,VO,tUMA TRICHOPHYLLJM BREVIRETE * a I SALIX RLIICULA IA RETI CULATA 3 6 30 3
PLA.Ijlj01iI-A AFIC1ICA a * 2ALIX ROTUNDIFOLIA ROTUNDIFOLIA 2:6 2 5 3
'A11, 1~ ',1, I I.URTS S a 2 SAUSSIA EA ANGUSTIFULIA 1:9 1.81 2

Irl IILCIAEAF I SAXIFRAGA UPGOSI IFOLIA OPPOSITIFOL.IA 46 .5 2
'.'0. 1 0.1 4 SENLC I ATISS'URPUIIIUS P81610115 0.1 0.0 3

.,,lI IACr"'IMu1 2 SIIENF ACAUL IS 0.4 0.5 2
.1I1~ANA,PFW1I 1IUS a I SIULLItl,, LAEIA 0.3 0.6 I

U IIICjII C:AI:LACEUM 0.0 0.8 4 IJ,1-1 111 S
II IIIIU'M HFLLXICYIL E 15 1.4 6 UWNILIIIAII ILESPY LIVERWORTS * I
I)REPAII101:1 ADIS UNCINA7US 0.4 0.5 5 AugIJ Ill.IIuti rufioLiIMo 0.3 0.6 I
INCAL YP I ALP INA + 2 B6R1,IYTIIL (CIALEALa .
ENCALYPTA SP B 1yjJ s154 r1N IRICHUM 1
IIYPMIAMI AAMBFROERI 11 * 2BYUM SP . SL0.5 0.5 3
, YPIII* LUIPRLSTLIFORME 0.3 0.6 1 CAIIPYLIUM STELLATIM a I

"I"l9 ":rPl,0CERIIIMIA.IH 0.4 0.5 5 CRTNEUROII ARCTIC1UM I
41 FI~LJl, WAII ENIERISI I + I 1 ICRAIUM Se. 0.8 1.4 1RIIYrIOIIJ RIIGOSUM 0. 02 4 DISTICIIIIIM CAPILLACIWI 1.8 0.9 3

IlU M "1 .. II1NI 0. 1. 6 DIS7 CIIIUI INCLIIIATUM +
II IILIIILN~s10 1.5 3 0ITRICIIIM FLEXICAULE 6.2 12.6 3

us Iis I. a 2 DREPANOCLAGULS LYCOPOOIOIOES BREVIFOLIUS 0. 0.2 1
UW NOWN mOss 0.1 0.0 5 DREPANOCLADUS UNCINATUS 1. 6 2.7 I

*ALECTOR1A NMORICANS 0. 1 4 ENCALYPTA ALP 4IA 1.1 16 2
CALOPLACA S. 0.1 0.1 4 ENCALYPTA SP.0. 0.5 2
CETRARI:A CUCULLATA 0.4 0.4 6 HYPNUM SP. 0.1 0.2 I
CETRARIA ISLANDOICA 0.3 0.2 15 LEPTOBRYUM PYRIFORMEG, I
CETRARIA NJIVALS 0.6 0. 5 ONCOPHORUS WAHLENSERGI+ +

*CETRARIA RICHAROSONII 0.1 0.2 2 PHILONOTIS FONTANA PUMILA + + I
CETARA TILESII a * I PLTRICHASTRUM ALPNUM 0.4 0.6 ICLADONIA POCILLUM + I POHLIA SC. - I

CLADONI A SP'a I RHYTIDIUN RUGOSUM 1*4 2.3 2
CORNICULARIACDIVEROENS * S I TETRAPLODON MNIOIDESI
DACTYLINA ARCT CA 0.1 0.1 5 THUIDILUl ABIETINUM 0.1 0.1 2
EVERNIA PERFRAOILIS 0.4 0.7 4 TIMMIA AUSTRIACA 0.1 0.2
FULOENSIA BRACTEATA I TOMENTHYPNIUM NITENS 1.5 1. 7 2

*HYPOaYMNIA SU6OBSCURA 0.2 0.3 4 TORTELLA ARCTICA 0.8 1.4 1
LECANORA EPIBRYON 6.6 4.3 6 TORTULA RURALI 3 + + I
LECIDEA VERNALS 15 + UNKNOWN MOSS 0.5 0,7 2

*LOPACIUM FECUIIUM 3.1 4,4 5 ALECTORIA N IGRICANS 0. 2 0.2 2
*OCHROLECNIA FRIGIDA S I CALOPLACA SC. 0.1 0.1 2

PELTIGERA CANINA S.L. a 5 2 CETRARIA CUCULLATA 0.8 0 .6 3
PERTUSARIA CORIACEA 0.6 1.2 3 CETRARIA ISLANDICA 14 0 .9 3

PTSRASe.01 . 2 CETRARIA NIVALIS 0. 05 3PHYSCONIA MUSCIGENA 02 04 4 CETRARIA RCHAROSONII0. 01 2
*SOLORINA SP. 0.1 0 .1 2 CLADONIA POCILLUM 0.1 0 .0 3

STEREOCAULON ALPINUM 0.1 0 .1 3 CORNICULARIA DIVERGENS 0.4 0 .6 2
TIIAMNOLIA SUIBULIIFORMI S 2 .7 1.4 6 DA CTYLINAEARCTICA 0.3 0 .2 3
XANTHORIA ELEGANS S 5 2 EVERNIA PER RAGILIS 0.1 0.1 2
UNKNOWN CRUSTOSE LICHEN 0.9 0.5 6HYPOGYMNA SUB0SSCURA 0.4 0.5 2
LINKNOWN FRUTICOSE LICHEN + 2 LECANORA EPIBRYON 3.9 3.3 3

LEC IDEA VERNALIS 0.1 0,1 2
LOPADIL94 FECUNOUM 2.4 13 3
OCHROLECHIA FRIGIDA 0.9 1'.6 I
OCHROLECHIA FRIGIDA TELEPHOROIDES 0.3, .6
PELT IGERA APHTHOSA 0.1 0.1 2
PELTI GERA CANINA 5.L. 0. 1 0. 1 2
PELT[IGERA SPURIA SOREDIATA 0.,7 1.2 1
PERTLISARIA SPC. + I
PHYSCONIA MUSCIGENA 0.1 0,2 2
SOLOR INA SC. 0. 1 0,1I ISTEREOCAULON ALPINUM + + I
THAMNOLIA SUSULI FORMIS 1.6 2.1 2
UNIKNOWN FRUTOSE LICHEN 0. 0T .13
UNIKNOWN CRUTIOSE LICHEN 4.5 3.3 3
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Table C2 (cont'd). Species data sunmmaries of all stand types.

STAND TYPE B3 STAND TYPE 5
NUMER OF PLOTS 3 IWIlUFN 01 PLOTS I
PLUS NUMBERS 0801 1419 1506 PItof NIMIIILS I2O7

MEAN PCI STAND MEAN PICT STAND
*TXNCOVER 0EV N TAKON COVER 0EV N

*Ale.III1.I LA SLI SL03 0. 1 ALOI'ECUI1US ALPINUS ALPINUS 0.1 0.0 1
CAiIII dIGITATA I ANOP OSACE CIIAMAEJASME LENMANNIANA 0.1 0.0 1

CAIU[ AUUATILIS S L 4I ARCIAGRUSTIS LATIFOLIA S.L. 0 I 0.0 I
CARtS MISANUNA MISANDRA 4IARTLMISIA BOELIS 2.9 0.0 1
CANILX HOIUNDATA * ICANES RUPERI 0. 00
CAREY RUPESIRIS 1.0 1.7 1 CANES SCIRPOIDEA 0.1 0.0 I

*CAREY SP 1.0 1.0 2 CHRYSANTHEMUM INTEGPIFOLIUI 0.3 0.0 I
CHRYSANINEMUM INTEGNIFOLIUM I DRlYAS II4CFONIFOI.IA INTEGRIFOLIA 38.0 0.0 1
ORABA LACYCA 4 I KOtftLSIA IYOSUNOIDES 1.? 010 1
OR Y AS INlEURIFOLIA INTEGRIFOLIA 18.0 10.6 3OSYTII uII NIDNESCENS BRYOPNILA 0.1 0.0 I
EOUISL UDM VARILODATUM 0.1 0.0 3 PALNIA TIULICAULIS NUOICAULIS 0.1 0.0 1
E.IUIIu.t Il ANUSIFOLIUM S5L 53 8.4 2PEDICULARIS CP.PITATA 0.3 0.0 1
JUNCU BIALUMIS5 0.1 0.1 2 POI YGUHUM VIVIPARUM 1.5 0.0 1
Lk1.>I1U ANCTILA 1 SALlYUA ARCYCA 0.3 0.0 1M I NUA~I A1 YC 0 41 0.6 2 SALlY OVALIFOLIA OVALIPOLIA 06 0.0 I
PAPAVI #; MALOUNI 0.1 0.1 2 SALlY RETICULATA RETICULATA 0.4 0.0 1
PLLJILUIARI CAITATA I SAYIFRAGA OPPOSITIPOLIA OPPOSITIFOLIA 0.4 0.0 1

*PE UI LUI AlI C% LANATA 0 1.7 2 UNKNOWN moss 0.4 0.0 1
4PtlY GONMI~ V IV IPARUM 0.4 0.6 2 TONINIA CUMULATA 1.3 0.0 I

SALlY ANCTICA I
SALlY IETI CULATA RETICULATA 0.1 0.1 21
SASIFRAQA OPPOSITIFOLIA OPPOSITIFOLIA 8.0 6.9 2

4SENEC 1O ATROPURPUNEUS FRIGIOIJS + I

-zSILENRE ACAUL IS 0.3 0.6 1*STEItI.ARIA LAEIA 0.3 0.6 1 STAND TYPE B
UNI MCVII OICOT 0.1 0.1 NIRlSEN OF PLOTS I
B RACIIY THIECIACEAE + I PLUTI NUT4UFRS I507
BkifIL WIIII"III I
134*~ I opYF 0, 01 0.1 2 MEAN PCT STAND
DISIICIllII1 t.APItIACE~i~1 0.4 0.5 3 tAXON COVER 0EV N
DII'1l.I~tYFiFYIGAIILE 4.0 6.9 2

DLII I AIUI.I AIt' UPICI1IATUS 5.0 8.6 2 ANI.II'zALE I.IIAMAEJASML LEIIMANNIANA 0.1 0.0 I

FNLALIPTA AIPINA I AIilIIII'IC IICIIARLS01NI I 0.2 0.0
LNCALYP IA SP I ASII(AGALUS ALPINUS 3.5 0.0 1

- YPINIM SAMBIIEIGERI 0.4 0.6 2 ASTITAGALUS UMBELLATUS 1.4 0.0 1
*HyPIIJM PNOCFRRIMUI 1.3 2.3 I CASEY RUPESTRIS 1.5 0.0

POLYTRICHACEAE + I CAREY SCIRPO IDEA 4.6 0.0 f
RHACOMITRIUM LALIUGINOSUM 0.3 0.6 1 CNRYSANLtHEMU I INTEGRIFOLIUM 0.6 0.0 1
RHYTIDIIJR RUGOSUM 0.3 0.6 I DRASA AIPINA 0.1 0.0 1

* OIIENTIIYPNUM NI TENS 3.3 3.5 2 ORYAS INTEGRIFOLIA INTEGRIPOLIA 42.1 0.0 1
IINEOII MOSS I I EOUISETUM VARIEGATUN 0.2 0.0 1

*ALLCTURIAIII1GNICANS 0 06 1 GENTIAHELIA PINOUA PROPINODA 0.2 0.0

1. 0 o
CETIANIA ISL.AHIDICGA 07 0 3 LLOVITIA SEROT [NA 0. 0
LC IlI., N IVAL IS 0.3 0.6 I IIINIIAIITIA ARCTICA 0.1 0 0
ClI IAII PCJCILLUM, 0. 7 0. 2 0 YIIIUPIS BOIREALIS 1.3 0.0 1

D A, Ili ".t"0,;TICA 0. 7 0.6 2 ffIlt)I IRESCERS GRYOPHILA 0.2 0.0 1

I ACIYLINA NAtIULOtA 0. 3 0.6 I PAPAVER MACOINII 0.2 0 0 I
LICAIIORA EPISRYON 1. 0 1.w0 3 PANRRVA NUDICAULIS NUDICAULIS 0.2 0.0 1
L", 'AD)IUM FECUNDUM 3.3 58 I PCUICULARIS CAPITATA 0.2 0.0 1

PEDICULARIS LANATA 0.2 0 0 1
PDA SP 0.1 0.0 1
POLYOGUNUM VIVIPARUIM 0.6 0 0 I

tIANI TYPE 84 SALlY LANATA RICI4AROSONIZ 0.1 0 0 I
NUML1L OF PLOTS 2 SALlY RE TICULATA RETICULATA 3.3 0 0 1

PLOT NUMBSERS 1105 1521 SALY N UTUNDIFOLIA ROTUNDIFOLIA 5.4 0.0 1
SAUSSUNEA ANGUSTIFOLIA 0 1 0.0 I

MEAN PCT STAND SAXIVRNACA UPPOSITIPOLIA OPPOSITIFOLIA 2.9 0.0 1
TAXON COVER 0EV N SENLCI U IESEDIPOLIUS 0. 00 1

SlIliI ALUI 0.3 0.0 I

.4AIOPECIJRIIS ALPINUS ALPINUS. 0. 0.1 1 UIWICIUIIN 1,CCT I 0.1 0
AI(I;:TAG OCSIIS IATIFOLIA S L. 0.1 0.1 1 AEUIIA INGUIS 0. 0.0 1

AN11lIRIA IIARITIMA ANCCTICA 0. 0. 1 SNYUMS 0. 00 1
ARILMI1SIA PIa IICA ARCTICA 0.1 0.1 I CAMPYLIU LAU 0 2 0 0 1
AI:IIISIA GLILFALIS 1 .2t 0.7 2 aIDMOON ASPERIFOLIUS 0.5 0.0
A, IMI:,,A iiOitLERA TA 06 0.6 2 DISIICH IUM CAPILLACEUM 6.9 0.0 1

A- *AC' .tIS .LIINIUS 0.1 0.1 I ITRICMUM PLEXICAULE 16.0 0.0 1
BIIAYA PUtlPURASCENS 0.5 0.71 1 OREPANOCLADUS UNCINATUS 5.1 0.0 1
CAlLS AUUATILIS S L 0.1 0.1 1ENCALYPTA SP. 0.1 0.0 1
DUJPONTIIA FIS"HER I S L. 0.1 0.1 1 MYPNUM PROCENRIMUM 0 1 0.0 1

E U RARU OLSVILLOSISSIMUS I.0 1.4 I URTHOTHECEUMLA CI IRYSEUM 0.2 0.0 1
EPILUU LATIFOIIUM 30 28 2 TIIIIU AETNJ0. 00 I

Eat)ISrLLIM ARVENSE 0 1 0.1 I TUlIILIIPNIM 41ITENS 0. 0.a

PANI4YA NIIDICALILIS NUDICAULIS 0.1, 0.1 IV C III;A OfII I SEI 0 1 0.0 1

PDAl IUIJ IVFRII 0 I 0 I 1 PLL4LAIIA SP.BeU 0.1 0.0 1
SPol F VLII VALIFLI 0 I 0.0 2 TRAMNOIA SCUBUI.EMI 0.I 0.0 1SASiFAGA IV IJPLOIIOI PSTIOI 061 06 2L UNKNOWN CRSTOEP ICE 0.1 0.0 I

III SI TUM SPICAT UM SPI CA IUM 0 I 0.1 I

WIIlIIELMSIA PNY SODES5 0 I 0 1 I
OCHNOLECHIA PRIGIDA TELEPMOROIDES 0 3 0 6 I
SOLORINA SP. 0.7 12 I
THAMNOLIA SU8LILIFORMIS 4 7 .
UNKNOWN CRUSTOSE LICHEN 5 0 86 2
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Table C2 (cont'd).
!.)AN() TV PE B7 STAN() TYPE 812
NtLi N OF PLOTS I ILL,. 1,1, "I PtOTS I* P1(1 NUMIBERS 1104 UI11 IImL,fif, 1305

MEAN PCT STAND MEAN PCT STANDTAXON COVER 0EV N TAXON COVER 0Ev N

BRAYA PUR. RASCENS 8.0 0.0o ARCIAGEIOSTIS LATIFOLIA S L. 0.3 0.0 1EPILIO IOM LATIFOLIUM 23.0 0.0 1 BRAVA SP. 0.1 0.0 1PUA :A. 011 0.0 1 CARUX RUPESTRIS 0.1 0.0 1P('0111,1,LIUM VIVIPALJI 0.1 010 1 ORABA LACTEA 0.6 0.0 1SAt IX AIT:ICA 11a 0.0 1FESTUCA BArFINENSIS 0.4 0.0 1SA, L L.LCUL ATA FETICULATA 1.0 0.0 1LUZLILA Afl.TICA 0'1 0.0 1SALL . X"U IUILIFOLIA NOTUNOLFOLIA 1.0 0.0 1POA ARCTICA 2.8 0.0 1t E~iUItYUT PYRIFORME 0.1 0.0 1 SALITX ARCICA 0.1 0.0 1
SAL K HIANIL;OLIjA PLICUA PULCHRA 2.2 0.0 1SAL A I I lULLAIA FLI CLAIA 0.1 0.0 1

SAL IX LlU1LIDF~uLIA IO1UNOLFOLIA 14.0 0 0 I
51LCIU ATN0PILLIPULUS FRIGIDUS 0.1 0.0 1

STAND TYPE B8 ST CLLAR IA LAETA 0.5 0.0 1*tltlIII.I 01 " PLOTS I UNKNOWN1 LEAFY LIVERWORTS 0.1 0.0 1t .11 .111 lkituLS 1312 AULACOIINIUM PALUSTRE 0.1I 0.0 1
BNYUM SP. 0.1 0.0 1

MEAN PCT STAND CALLIERGON SP. 0.1 0.0 1*TAXON COVER 0EV N 0LCRANNI ANGUSTUM 0 1 0.0 1
aICRALUM ELONOAIUM 0,7 0 0 ICOPILLEARIA OFFICINALIS ARCTICA 1.3 0.0 1 MM LEI0. 00 1* IuPONTIA FISHERI S.L. 0.1 0.0 1 1NEILIU AiLLENBERGI 1 0.1 0.0 1PUCC IMELLIA ANDENSONIL 0.4 0.0 1 POLLTRICIIASTNUM ALPINUM 0. 1 0.0 1PUCCINLLLIA P RYUjANUOES 6.4 0.0 1 PjIiLIA fIIJrjNS 0. 1 0.0 1STELLARIA IUMIFUsA 3.0 0.0 1 TETI:1,,PIoLONSMI 01LDES 0.1 0
I FKIII MOSS 0. 0.0 1
AL L 1; 1RIA NIGRICANS 0.1 0 0 I
L" IIAI' RA CLLCULL A[A 0.1 0.0 I
C TZAR IA ISt ANDICA 0.3 0.0 1SA)TP 89CETIARIA .'VALLS 0.1 0.0 ISNt)E TY POT I CLALIONA GRAC ILIS 0 .1 0 0 I

NENILE OFPOS ICADON]A POCILLUM 0 4 0.0 IP11 IJIELS 20 LADONLJA SP. 0. 0.0
MEAN PCT STAND DACTYLINA ARCTICA 0.2 0.0 I

TAXON COVER DEV N GYALECTA FOVEOLANIS 0. 1 0.0 1NYPO'4YYLINIA SLJBOBSCURA 0.1 0.0 1
DIflifI IA i 1IIEhl SL. 0.1 0.0 ILFCANE1A EPIBRYON 4.1 0.0 1
LLYMLIJ, IAILNAILUS MULLIS VILLOSISSIMUS 3.3 0.0 1 LCI I VENILALIS3 0. 0 0 1* F'LL-II1NIUft ILILIIALE 0.1 0.0 1 CIILLCLIIA PRIOLDA 0.1 0.0 1

OL(III1101C1IA FRIGIDA TELEPHOROLDES 0.1 0.,0 1
ArLI ALRO'IIORUJT GLULIOSUS 0. I 0 0 I
TRAMNOLIA SUBULLEORNIS 0.1 0.0 1
ILILI"NnWN CkUISTUSE LIC14ENL 18.0 0.0 1

STAND TYPE 810
MUMfil R OF PLOTS I

*PLOT NUMBERS 1301

MEAN PCT STANDTAXON ClovE - E (k 00

*BRAVA PLINPURASCENS 5.0 0.0 1
*PUCCI NLLIA ANOERSONIL 3.0 0.0 1

UwN3ILL MuNOCOT 0. I 0.0 I
blitIIL SLv 0.1 0.0 I
CAILII IIIN IICIIAIlOSI)NI I ROBUSTLIM 0.1I 0.0 1
ECA YLA SI' 0.1 0.0 1
IoILNIfIVINLM NI TENS 0.1I 0.0 1
UNENUWN I ,l;5 1.0 0.0 1
F ULUC"LIA BRACfEATA 1 0 0.0 1
LFCrAI4A F PTRYON 0.1 0.0 1
LOPADLUM FECUNLJI 2.0 0.0 I
THAMNOLIA SoUBULIFOIS 3.0 0.0 I1
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Table C2 (cont'd). Species data summaries of all stand types.

STAND TYPE B13 SlIII) ( 81S

NUICER OP PLOTS 3 rIlS k POTS

Plot1 NUI4NERS 1106 1202 1208 .1 I 1tTII (L .. 13

MEAN PCT STAND MEAN PCT STAND

rAXON COVER 0EV N TAXON COVER 0EV N

ALUPECUIUSb ALPINUS ALPINUS I CANEX AOUATILIS S L 4 3 0 0a

*ANDI,(ISACL CIIAMAEJASME LEHIIANNIANA 0 5 0.5 3CAREX IIISANLJRA 11I1SA14URA 3 5 0.0 I

ANEtMUILE PARVIFLORA 1.0 1 7 I CAREX REOTUNDATA 0.1 0.0 I

ARCrA ITOSTIS LATIFOLIA S.L. * 4 I ORAbA LACTEA 0 1 0.Q I

ARMER IA MARITIMA ARCTICA 4 I DRY AS INTEURIFOLIA INTEGRIFOLIA I 5 0 0 I
ARTENISIA ARlCTICA ARCTICA 0.3 0. 1 ERIOPIIUR ANGUSTIFOtIUM S.L, 0.1 0 0 1

ARTEMISIA BOREALIS 1.5 1. 2 FE5lUCARU t(rI N~.Ss 0 0 00 1
ARTEPIISIA OLOMERATA 0.1 0.1 2 JUNGUI;I LIUUM IS 0.1 0.0 1

ASTRAGALUS AIPINUS 2.7 4.6 1 PFfIIUtftAfIS IA14ATA 0 0.a0 I

CAI11 X SP 1.0 1.7 1 SAGIs I A14JIFULIA PULCHRA PULCHRA26 0. 1

C(YSANImFIMUN INTEGRIFOLIIJN I SL Ix 11 ILLAfA RiTLICULATA1. 00

ORAIA ALPINA 0).1 0 1 2 5SsL IX [to TUJNTIFOLIA ROTtJNDIFOLIA 0. . 1
0D"6 IA5 I1EGIIIPIYLIA INIE.RIF.LIA 8. 4. 2 DRYUM S. 0.1 0 0 1

DU Ill I FIGE., S. 0.3 0.6 1 DICRAIUM NISUM13 0

*[II". 1'ull tAlIFOLIUII 1.3 2.3 I POLITNLCIASTRUM ALPINUM I.1 0. a

futl[St, lUl VARlILUATUII 0.7 U1.2 IUENOWN MOS 0.U .

EITIUIIIO0lU ANGUSTIPOLIUM S.L. 0. 06 1 ALECTORlIA IIRCN . .
PARITYA PRJOICAULIS MUDOICAULIS 0.1 0.1 2 ALECToRIA UCHROLFUCA 0. 0.0 I

PEDICULARIS CAP ITATA + CETRARIA EUCULLATA 0.1 0.0 1

PEILLOSLNATA 0.1 0.A EIAII 15 AND:ICA 0 1 0.,0 1

POIEMONIUM BOREALE + I CLA001JI GNACILIS 0.1 0.0 I

POLY6.,NUM VIVIPARUM 1.0 1. 3 CI At, JA TA1101 0 1 00 1
POTENTILLA OINIFLORLA 0. 01 2 C AILIA I ;I LLUM 0.2 0.0 1

561.15 OVALIFOLIA OVALIFOLIA 14.6 8.1 3 DAC Tyk NA LITUTICA 0 I 0 .0 1

$A IFRAGA UPOS IIFOLIA OPPOSITIFOLIA 2.0 3.5 I "Y 106VIINIA S j 1,3TU[?A 0.1 0.0 1

SNC LIto RESEIFLILUS + I LE CAtISIIA EPITRYOl 0. 0.0 I

S ILANIA LA~lA 0.1 01 2 L.UWADlI H FErUHIIJ 6.5D 0.0 I

61101 I SI 7 2.9 1 OCIIRuLECIIIA FRIIIA I11.0 0.0 I

OIT(IIMGAP:LLACEUM 6.7 1. PELT I 3ERA CANINA S.L 0.1 0.0 1

D ftG fill FLfXICAILE 0.7 I. t I5 SPHAE ?OIIUS GLOBOSUS 0 2 0.0 I

UtwIIUIIN IIOSS 0 .7 1.2 1 TIIAMNOLIA SUBUIIORUIS 0. 0.0 I

UNKNWH (.IGISTOSE LICHEN 0.1 0 I 2 UNKN'IOWIN FRIITICIJSE [GIlCHEN 0.1 0 .0 I

*.UNKIIUIJIG0 FRUTICUSE I ICH-EN 1.6 2.6

STAND TYPE 814

NUMDIER OF PLOTS I
PLOT NUNIIERS 1421

MEAN PC T STAND
.t* TAKON COVER 0EV N

* ~~ASTRAOIALUS UMBELLATUS5. 00 I

DRYAS INTEOGlIFOI.IA INTEORIFOLIA 7. .
ERIGE .o1N L I OCEPNAIUS 0. 1 0.0 I

PAPAVEIC MACOUNII 0.1 0.0 1

I'rIA .111ARI., LGAIAATA 0.1 0.0
LI "EtIC LATA RLI:CIIATA 20.0 0.0 1

*TIISIUM SVICATM SPICAUP 0.1 0.0 1

UIITUM SFP. .
DISTICNIUM CAPILLACEI*I 2. 00

*RGIYT I IUM RUGOSUM 5.0 0.0 I

THU IDIUM AIIETINUII 5.0 0.0 1

A.TIMMIA AUSTRIACA 3. 0 0.0 1
*TOtIEN7NYPNI* I NTENS 2.0 0.0 l

U NNIN MOSS 1.0 0.0 I
CFIRAR IA CUCULLATA 5. 0 0 .0 l

CETRAR IA I SLANDI CA 2 0 0.0 1
CETF.A.IA NIVALIS 5.0 0 .0 1

CEIRAPIA RICHAROSONII 10 0 0.0 1
DACTYlIRNA ArC TI CA 2.0 0.0 I

T HAMN OL IAI SUBUL I FORI 1.S 1. 0 .0 I

:11, NGWN CUSTOSL LI El.E .0 0 0 1

1JW8NOWN FRUTICOhE LICHEN 1.0 0.0 I

.J.
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Table C2 (cont'd).

STAND TYPE III STANDRTYPEPLT Li
tIUIL 01< PLOTS 4 (fDROPLT I
PC W1 NUMBERS I4U5 1406 1410 1415 PLUT 1IEIllS 0203

MEAN PCT STAND MEAN PCT STAND
1AXAl1l COVER 0EV N TAXON COVER 0EV N

(-Alt.. A1jt,IILIS, S 1. 17.0 15.7 3 ARITAGIII(STIS LATIFOLIA S.L. 0.1 0.0 1
* A1llE (i:6uilOjI I 2.1l 3.9 2 CA:,qTII,INF DIGITAIA 0.1 0.0 1

CAIIL M tANUIIA MISANDRA 3. 4.7 3 ;A~l I IIlCIJ1I 10.1 0.0 1*CAIt; XHARIFLORA 0 .3 0.5 I CA, , X ICUu II0ATA 4.7 0'0 1
*CARLK SP. 0.I1 0.1 2 CA';81lj,L I11.:AOI,NA TETRAGONA 2.6 0.0 1

-CASSI OPE TETRAGONA TETRAGONA * I CIII Y"AIIIM I 1(I INI lFOL IUM 0.1 0.0 1DPABA ALPINA 0.I 0.2 1 UNIAIL5A AIPITIA 0.1 0.0 1
ORABA LACTIEA 0.1 0.1 2 URYAS. INTEUsRIFOLIA INTEORIFOLIA 20. 00 I

- RYAS INrEORIPOLIA INTEGRIFOLIA 15.1 2.5 4 EIIUFIIJIUM ANGLSTIPOLIUII S.L. 7. 0.0 1
ECUIJSETUN VARIEGATUM 0. 0.1 3 ERIIWIIORU VAGINATUT 9.5 0.0 1
ENIONPIJM ANdOUSTIFOLIUM S.L. 34 4.0 4 MINUANTIA ARCIICA 0.1 0.0 1

E (-llFHA EDWAROSI1 0. 1 0.1 2 PAPAVrR MACOUNII 0 I 0.0 1
FESlESA IIUITIIA * I SALIX ARlC TICA 0. 00 1

-JUlIl:.z R1181 ((MIS I SALIII LANATA RICHANOSONII 0.1 0o.0 1
L 1l. l:A ACTICA 0 .1 0.1 2 SALIX I'ETICULATA RITICULATA 0 4 0.0 1-- MI((IJILII'A1Al ULIELLA + 1 SALIX FUNDIFOLIA NO TUNOIFOLIA 0 1 00 1

Ilt tILA(L, j LANATA 0.1 0. 1 2 SAXIF(AIA II C"IUS PROPINOUA 0. 0.0 1'U FII (DNUl VI'VIPANUN + I SANXICIAGA 0I'l'0$I TI FLI A OPPOS iTIFOLIA 0. 1 0.0 I
SAIS AI(CTICA 0.4 0.6 3SENLICl AIITUPUR'LINEII FRIOIOUS 0.2 0.0 1*SALISX PLAN:IFcIL IA PULCIIMA PULCH-RA I I l(INU [)ICE]T 0 1 0.0 I
SALIS H(ETICLILATA RETICULATA 2 2 1.0 4 Alit-%I "LLIIILLUM CMIINUTJM 0.1 0 0 I

-SAL:S XOTIN)IFOLIA NOTUNOIFOLIA I PI1 ,1tTILIA ANTICA 0 6 0.0 I
AXFRAGA IRCUt.US PHO)PINOUA 4 * I ADUL-A 01.ILIERA 0.1 0.0 1SAXIFRAGA OPPOSITIFOLIAOPSTFLA * * Ib:CITEICA .

SEIJECIO ATILOPURPUREUS FRlIGIOUS I ICMPIUSELAM07 
0.SILCIII. WAIILOBERGELLA ARCTICA 0.1 0.2 ICATOSCOPIUM NI GRITUM 0 1 a0 I

SILI IARIIA [AETA * * ICINC1LIMMARCTIM I5 0. I
UINIJtI(IIN OILUT * * I CRATUNISURON ARCTIRUM 0 1 0.0 I
AN I*A INGUI I SCTENILLiMOLSU 4 7 0 0a
ANA' IIRoluIIY( [U MI NTUlI * IITCIUM CAPILLACEUM 12 5 0 0 I
61 FIIAII((SIItIA"Tl THCIPNYLLUM BREVI RETE 4 I(I TI:ICIU t LEKICAULE 16 5 0 0 I
UYMNOCOEEA I NFLA(A I 4 ENALYiA ALI'INA 0 3 0.0 I
LOPIEIZIA IETENUCOLPA 0.I. III '*I Aitt IsillIPfilOI 1 6 0 0 I
LUPIJOZIA SF.4 I l I "(lII lIUM C1iRIS""N 0 1 0. IPIAGIUOfIILA ARCYICA I * 1AIITIOIIJ RIIGOSIIR 3 5 0.0 I
PI ILIOIUM OCILIARE 1.0 2.0 I TUNI IIIIYI'IIUN NI ENS b7.0 a0 I
RADIILA PROLIFERA I 1 TIULA RU;4ALIS 0 1 a0 I
SCAPANIA SI "OSI 1 6 1.9 2 IUNIIIIUI I MaS0 0 I
UNNWN LEAFY LVERWORTS 0. 3 0. 5 2 LET [AilT I ALIULLATA 0 5 0. 0 1AUEACOIINIIJN ACULM INAT UM 0.3 0. 5 2 CETHARIA ISLANDILA 3 1 0.0 1
AtiAC'II1lN1llII TIJHITDIOJF 0 .1 0. 1 3 CETRARIA NIVALIS 0 2 0.0 I131441IIlIIICIACTAC f I CETRARIA RICRAROSONII 0.1 0.0 1
P11(1111 IlT0ICIJ 0. I 0.1 2 CETRAR IA T ILESI I 0 1 0.0 I

10110 6 0 9 4 CLAIRINI A PUC ILLIM~ . .
CAMPYLIUMl SILLA UN 0. 6 1. 3 DACTYL NA ARCTICS 0. 0.0 1C:IIL: ;.0: LIM ARC II C. I 0.3 0.5 1 I FCAlUTA IPII4RYUN 0.2 0.0 1
CI NC~ D01* LIM 8 TIjII I PC 1 T I ltd PA AF IITIIOTA 0. 4 0.0 1CINCLIDIUII SP. I I() 1 113 I INA O' 0. 0 I
CNAIOIIEUNITN ARCTICUIM I I I Ill I11 .i: AtII IN ALP IN11III 0 .1 0.0 IC YRTOM)NNII IYMENOPHYLLUM I THAmO0LIA SuAIILIFTORIS 6 0 0.0 1

CRANUII ANOUSTUN 0.5 0.6 2 NOSTOC SP 0 .1 0 .0 1A. DICRANWI ELONOATUN 0.6 0 *5 3
DISTICHIJM CAP ILLACEUM 2.5 2.2 4
D ISTICIIUM INCL INATLIM 0.2 0:2 2
OITRICIUP PLEX[ICAULE 2.4 4 I 3D REPANOCLACUS LYCOPODIOIOES BREVIPOLIUS 0.3 0 4 2
DREPANOCLADUS SP. IENCALYPTA ALPINA 0 4 0 9 1
ENCALYPTA SP. 0 I~ 0 I 2
FI SSIDENS SP. 4I
HYLOCOIIIUM SPLENOENS OBTUSIFOLIUM 0*3 0.5 I
HYPRUN BAISEROER I 1* YP.RUM PROCERRIMU. 0.3 0.5 I

* YPREIM SP. i IMEESIA UL IGINOS3A 0.3 0 5 2
-ONCOPHORUS WANLENBERGII 2 3 2.3 4

ORTHOTHECIUM CHRYSEUIM 0.7 068 3
*POLITRICHASTRUM ALPINUIM 0 6 1 5 2

* POLYTRICNACEAE *I
* *RHYTIDIM RUJGOSIM 0,7 0 4 4

*TIMM IA AUSTRIACA I I
TOIIENTHYPNUM NITENS 10 2 11.5 4
TORTELLA ARCTICA 2 5 5 0 IUNKNOWN MOSS 2.7 1 1 4

rALECTORIA NIORICANS 0 6 0 6, 3
*CALOPLACASp. 01 , 0I 3

-CETRARIA CUCULLATA I4 06 4
- .CETRARIA ILANOICA a. . 4
*CETRARIA NIVALIS 0.2 0 2 4

CETRARIA R ICHAROSONII 
* ICLADONIA ORACILIS 0.1 0 0 4

CLADONIA POCILLUMl 0.1 0.1 2

CLADONIA SP. 0.4 0.5 3
CORNI CULARIACDIVEROENS * I

DACTYLINA ARCTICA 0 6 0 7 2
DACTYL INA RAMlULOSA 0 S 10 2
EVERNIA PERPRAGILIS
HYPOGYMNIA SUB~oBSCURA 0. I 0I I

*LECANORA EPISRYON 0 3 0 3 3
LECIOEA RAMULOSA 

+LOPADIUM PECUNDUMl 1.4 I 6 21
OCHROLECHIA FRIGIDA 5.4 l0.9 I
OCHROLECHIA FRIGIDA TELEPHOROIDES 52 6 0 3
PELTISERA APHTHOSA 0.1 0 3 I

*PHYSCON IASMUSCIGENA +
SOLORINA SF 0.1 0.1 3

*STEREOCAULON ALPINUMl 0.1 0.1 2
TI4AMNOLIA SIJ6LILIFORRIS 2.0 0.7 4
UNKNOWN CRUSTOSE LICHEN 0.2 0 2 2
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Table C2 (coat'd). Species data summaries of all stand types.

1,1ill01 U3 r

P1 II4l1IS 2A 0203 1403 1504 1510 1512 1515 1519

MEAN PCT STAND MEAN PCT STAND
AXON COVER 0EV N TAI(ON COVER 0EV N

AHCIAO'ROSTIS LATIFOLIA S.L. 0.4 0.1 4 CINCLIDIUM STYGIUM I
CAND)AIlINE IIGITATA 4 4 3 CIRRIPHYLLUM CIRROSUM 0.4 0.2 2
CARLA AI2UATILIS S.L. 0.2 0.5 2 CRATONEUNON ARCTICUN 0.I 0.1 4
CARL. RIGELOWII 6.7 7.2 5 DICRANUMl ANGUSTUM 0.5 1.4 1

CAESMARINA 0.1 0. I 0IYMOOON ASPERIFOLIUS 2
CANES MISANRA MI SANURA t 2 ISTICHIU CAPILLACIEUM 4.2 2.6 7
CAWlX IUT UNIIA1A 10.4 9.1 6 CISTICHIUM 4NCLINAT*1 0.1 0.2 1
CAl: X I(iESIIS 4 4 I DITRICIUM FLEXICAULE 23.1 11.1 7
CI'IcI( SIRPO4DErA 0.4 0.4 2 OREPANOCLADUS LYCOPODIOIOES BREVIFOLIUS 2.0 2.9 3
LAIR ), * 3 DREFANOCLADUS SP. I
CA!:IP [FI RAGUNA TETRAGONA 0.4 0,6 3 ENCALYFTA ALFINA 0.3 0.5 5

CI rlAIIEII INrEOI4IFOLIU1 . . 5 ENCALYPTA FROCENA I
1'elA LI; . . 3 ENCALYFTA SIP. 0.2 0.6 2

[IIYMS I NTEORIFOLIA INERFOLIA 32.3 20.7 7 FI SSI[DENS OSMUNDOIDES+I
DIUPONTIA FISHER I SI. L I IYLOCOMIUM SPLENDENS OSTUSIFOLIUM 1.6 4.3 I
EGUISFTUI VARIEGATtiI 0.2 0.3 5 HYFNUM BAMBEROERI 4.9 4.9 6
ERIUPIOILIM ANGUSTIFOLIUM StL. 43.4 6.4 7 HYFRUM FROCIERRIMUM 0.8 I,3 A
ERIUPIIORU VAINATUM 0.5 1.2 2 HYFNUM REVOLUTUI4 I
EUTREMA E41IARDSII * 1 HYPNUM SF 0.9 4.5 2

JUNCUS BI GLUMIS 4 4 MEESIA TRIGUETRA I
LU/LiLA ARCIICA + 1 MEESIA ULIGINOSA 0.2 0 2 6
MI4AI IA ANCTICA 0.4 0.2 2 KNIUM ANDREWSIANUI + I
FAIAV11, IIACMUNI I . 0.2 4 ONCOPHORUS WAHLENBEROI I 0.3 0.4 5
PL 1Ci -iS CAFTr P 2 ORTHOTHECIUM CHRYSEUM28 4. 5
IE1III.IiIAllIS LAPIAlA 0.2 0.2 6 PHILON0TI S FONTANA FUMI LA 0. 49 I
IWAl.T III VIV IPARUM 0.4 0.1 4 PLAGIOFUS OE0ER IANA 4 1
,,Al.Ilt AI(:TIICA 4.3 10 6 POLTTRICNACEAE * * ISA IX I.ANAIA RICHAROSONII + 2 RHACOMITRIUI LANUGINOSUM I
SAlIX IANILIA PULCHRA FULCHRA 4 4 I RNYTIOIIPA RUGOSJI I
SALIx FEtICULATA RETICULATA 4.7 3.2 6 CRIDIUM TUROESCENS * 1
SALIX ROTUNOIFOLIA NOTUNOIFOLIA 0.2 0.4 3 TTALDON MNOOES 1
SA LFRAGA HI4LCULUS FROFIMOUA + 2 THUIDIUM ABIETINUM 4 2
SAXIFNlAGA OPPJS ITIFOLIA OFFO)SITIFOLIA 0.7 0.6 6 TIPIMIA AUSTR IACA
SEECO ATROFURFUREUS PRIGIDUS 0.2 0.2 5 TOMENTHYPNUM NITENS 20.9 43.1 71

SUN :,ARIA LAFIA T 4 I TRTELLA ARCTICA I
UNPIONI 4lINGCIIT 4 3 UNKNOWN moss 0.6 0*9 6

LIN.g 0.lIN U ILGOT 0.41 0.1 3 ALECTORIA NIGRICANS 4 2
AlIWIJ! P445iIJ5 2 CALOFLACA S.4 2
ANA 1:.[:IIIl LUM IlINUTUM * * I CETRARIA CUCULLATA 0.3 0.4 5
nlIIIIAIW 51TUMA 1RICII.IIIILLUM BREVIRETE 4 + 2 CETRARIA ISLANDICA 0.9 0.9 6.

FI l4CILA I NFLATA + I CETNARIA NIVALIS 0.2 0 4 2
LOI'IIOZIA BI NS TEADII 4 4 I cl IIUIA I CIIAIIOSONI 1 3
LUrIIIIZIA OIJAURILOAA I C I A:IIOIA O iAC-ISI
PLAGIOCIIILA ARCTICA * 2 CI1I1IIA 4'OC IILUII 0.4 0.1 2

PT IL4IDIUMl CILiAME 1.6 4.7 1 CLAIIONIA SP. 1
RADULA FROLIFERA + 2 DALT1YLIIIA ARCYICA 0.9 4. 6
S CAPAN IA SPNNONSII 0.3 0. 1 LEtLAIJURA EFIBRYON 0. 0.1~ 6
UNKNOWN41 LEAFY LIVERWORTS 0.2 0.4 2 LEPlOGIUM S I NUATJM IAULACOMNIUM TURGIOUM H 2 LFAD I I'M FECUNDUM 0.1 0 1 2
E1lACI1YI 111C IACEAE 0.4 0.9 3 OCHNLILECHIA FRIIJIDA TELEPHOROIDES *I
BRACHYTHECILUl GROENLANOICUM * I PFI.TIGERA APHYHOSA 0 I 0.2 3
BRYUM STENOTRICHUM 4 I FELIHOERA CANINA S L. 0 4 0. 1 4
BRYUM SF. 0. 1 0. 1 5 PSOIIOHA IiYFNO4lI1i 4 ICALLIEROON RICHARDSONII ROBUSTUM 0.2 0.4 2 S~lUIlRINA SP. 0.4 0 4 5
CALL IERGON SF. ' I Sit I?L,,CAII ON ALF-INUIM * I
CAMFYLIUM STELLATUM 46 4.9 1 , TANNOLIA SUBULIFORNIS 3.6 3.0 7
CATOSCaOIM NIGRITUl 43 2.9 5 UIII'NUIN FRUTICUSE LICHEN 4 I
CINCLIDIUM ARCTI CU 4 1 NOSTUC SP. 4 2
CINCLIDILIM LATIFOLIUM 0.2 0.4 2
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Table C2 (cout'd).

STAND TYPE U4 USAD YE 1

f'tI, IISUER OF PLOTS Li NIJIILR Ut PLU(5 3
PLOT NUMBERS 030A 030B 0303 1408 1514 11 (11 1JNIUIa, COWl 1416 1509

MEAN PCT STAND MEAN PCT STAND
TAXON COVER 0EV N I AXON COVER 0EV N

CAREX AOIUATILIS S L. 24.4 17.8 4 ANEMONE FANVII'LURA 0.3 0.6 I
SCARES A T:,OFUSCA 0.5 11 IASTRAIALUS ALPINUS 0.7 1.2 I
-- CAPESX BIOPIIIWI 0.O3 08 1ASTRADALUS UMBELLATUS 1.7 2.0 3

CARlES IIAICIINA 0 .2 0.3 2 CAIIAM I N D IGITATA 0.1 0.0 3
EAfiLS M ISANDORA MISANUiRA 0 .2 0.4 2 CARES IIUPESTHiIS 0.1 0.2 I
CAI&X 4T UNI)ATA 4 I CARES SCiRPOIOCA 3 . 2.7 2
DIIYAS I NTEGRIFOLIA INTEGRIFOLIA 19.3 12.8 5 CA SSIDIF TETRAGONA TETRAGONA 36. 1 4.0 3

4NDUI'AMTIA FISHIERY S.L. I CII1lYSA~IITIIEMUti INT"EURIFOLIUM 0.2 0.2 2
EUIISEILIM VARIEGATOR 0.8 0.8 4 DRAIIA ALPINA + I
ERIOGPIIIJRUM ANGUSTIFIJLIUM S.L. 1 6.4 12.7 5 rlIBYA:'. IIITEGIIIFIILIA INIEGRIFOLIA 25.5 6.1 3
ERIUPHfORUM RUSSEOLUM * I i0UISFIUM ANVENSL: 0.1 0.1 2
HI EIIUCHLOE FAIJCIFLONA I FOU bETUJM VARIEIIATUM 0.2 0.3 2
j JUNCUS BIJOL UMIS * I VOUiES IA MYOUSUROIOES*
PAPAVER MACOUNI 0.2 0.4 1 LLOYDIA SENOTINA 0.7 1.1 2

PUIIIAI CAITATA * I LU ULA ARC ICA1
PEIIELARIS SUDETICA S. L. 0. 1 02 3 MI NIARTIA ANCTICA *
FDA AFLIIICA * 1PAPAVER MACOUNI 0. 1 0 2 2
PLLAtiOIIM VIVIPAHII 0.3 0.3 4 PA RYA NUCICAULI RUDICAULIS4

S.Pllt..IA URMNi)A1IORA 0.2 0.4 1PLOICULANIS CAPITATA 1.0 1.7 I
tAll .kCTl(:A 4 . 4:.9 4 PEUICIJLARIS LANATA 0.1 0.1 2

.4SAIlS IlANA rA k:ICHARUSON I 1 .9 34 3 RCAV SIF. 0 7 1.2 I
SALIS IIVALIFOLIA 0VALIFOLIA 0. 04 IPULYI,"UM VIVIARIIM 0. 01 2SALIX PLANIFOLIA PULC.RA PULEIIRA 0.6 1.3 ISAIl X ETIC LLTA RETICULATA 4.9 3.8 3
SALIS RETICULATA RETICULATA 8.3 5 .0 5 SAiL I1 IIIIjlIOLIA R,)lUNOIFOLIA 2 4 3.4 2
SALtS ROTUNDIFOLIA ROTUMOIFOLIA + .AIIZSUt~iLA AMOUSTIFOLIA 0.1 0 1 2
SAXIFRAGA HIRCULIS PROPINOUA 4 ISAXIIII(AGA UPROSI TIFOLIA OPPOSITIFOLIA 0 4 0. 1SAXSIFRAGA OPPOSIT IFOLIA OPPOSITIFOLIA * * 2 SNCOATROPURPUPEUS FRIGIDUS 0 4 0 6 2
SEIIECI1O ATRITPUFPUNE1IS FRIGI OUS 2 SILENL ACAULIS 1.3 2.3 1SILENE WAI iLBERGELLA ARCTICA * IiIINYIWN MONOCOT I
STEI LAIlIA LAETA + .rN',tIWN 0O1COT 0.1 0.1 2
UjINUOjfI DID LEPIIAROSTOMA TRICHOPHYLILUM BREVIRETE 4 I
AIJIIIA PNUS A I LGOIILA ARCYICA0. 01 2
Bit PIIARZlIUJA TRIEIPILU BREVIRETE *2 AULACOMNIUII PALUSTRE 1.3 2 3 1CMdSlAMUELLIRANA I BRYUII SF. 0.7 I 1 2
lIAI AtIIIIUY; rLD0TOWIANS* * CAMIpY1LIMI STELLATIM I
IL AI I)Z IA BINSTEAD;INJ 0.2 0.4 ICRI IuIIFURjON ARETICUM I
LuPIIUZIA SR. + I niCO:AtlUM AMOGUSTUI1 0 3 0.6 1
PIAGIOCIIIL-A ARCTICA 0 .7 1.6 2 DjISIICIIUi -APit.IACEIIM 0.7 13 1
PTILIDIUPI CILIARE 8.0 134 1l DIIIIL~jMiLN I-SCAILI 8.9 II3 2
ALi ACOMNIUM TIJRGIOUM + I 1k UIII AIMICLAIJUS U1.INATUS 1.3 1. 5 2
8RACIIYTHECIACEAE 12 2.2 3 U10l PACIl ADUS SP, 0.9 1 5 I
8RACIIYTIIECIUM TURGIDUM 0.2 0.,4 1 FN ALYF!rAt APINAI
RRYUM ALGOVICUM * 1 ENCLALYPTA FROCERA +BRYUM SP. 0.6 0.8 3 HYPHum PROCE.RRIMUI 1.3 1. 4 2
CALL ERGON fBICHAROSONII ROBUSTJII 0.8 0.5 4 BRiTTIDIUMR ALGOSUM ICAIII'YI.IUM SIFLATLI 7.61 7.2 3 TIIUIDIUM ABIETINIM 1.3 0.6 3
CAI'gc IlM N G.ITIUM 0.9 1.3 4 TIMM IA AUSIRIACA 0. 1 0 1 2
C:I114 IDIO11M ARC.I IUM 0.7 12 2 TOMENTIIYPNIIM %I TERS 2.0 2.7 2

CI IJIM~ I AtIFULIIM + TORTULA RURALIS 0 4 0 8 1
" 1IlLILIIUII +* UNKI*IWN MA"SS 1.0 I 0 3
CIRRIPHYLLUM CiRROSUM 1.0 2.2 1 CALOFLACA SF. + I
CRATONEURON ARCTICUIM 0.5 11 2 CETRARIA CUICULLATA 1. 29 IICRANIUf ANGUSTUM 1.0 2. I CETRARIA DELISE 02 0.3 I
OISTI CHIIH CAFILLACEUM 5.7 5.2 5 CETRARIA ISLANOICA 1.4 1.5 2
OITRICMM FLEXICAULE 2.5 2.3 15 CETRARIA NIVALIS 0.4 0 6 2
OREPANOCLADUS LYCOFOIOIDES BREVIPOLIUS 11.,7 7.8 4 CETRARIA RICHAROSONII 1. 0 , 7 2
OREFANOCLADUS, REVOLVERS + I CLADONIA FCILLIM 0.3 0.6 IDREPANOCLADUS UNCI NATUS 08 13 2 CLADONIA Sp. + + 1
ENCALYFTA ALPINA 04 0.9 2DACTYLIRA AROTICA 0. 0 6 2ENCALYFTA FROCERA 4 1LECANORA EPIBRYON 2. 4 0 1
ENCALYPTA SF. + LOPADI LIM FECUIOUM 0 .1 0.1 IFI SSIDENS SP. + PELTIGERA APHTHOSA 1 .7 2 .
HYLOCOMIUM SPLEROENS OBTUSIFOLIUM 4. B9 I PELTIGERA CAR INA S.L. 0. 0 5 3

HY PRUM BAMB3ERGERI 0.4 09 PHYSCORIA MUSCIGDENA 0.3 0 6
NY PRUR SF. 0 .2 0.3 2 SOLORIRA SF. 0.1 0 I 2
MEESIA ULIGIONOSA 0.4 0.7 2 iHARNOIIA SIIBULIFORMIS 0. 0. 2
MNIUM B LYTTII * I UWNOWN CRUSTOSE LICHEN 0.1 0 2 2
MVURELLA JULACEA4 4 I
OINCOPHORUS WIAMLENBERGI I * I
ORTHOTNECIUIM CHRYSEUM 1 9 30 4
POLITRICHASTRUM ALFINUM 0.4 08 I
RRYTIOIUM RUGOSUI4 0 2 01 4 I
SCORPIDIUIM TURGESCENS + I* TIMMIA AUSTRIACA * 4 2

*TORENTHYRNUIM NITENS 14.7 14 5 5-,T0RTELLAYARCTICA 0.4 0:9 3
VOIT IA HYPERBOREA + I
URPROWN MOSS 1 0 0.9 4
CETRARIA CUCULLATA4 4 I
CETRARIA ISLANOI CA 0.4 0.7 3.

j CETRARIA RI CHAROOI D
CLADONIA GRACILS * 4
CLADONIA POC ILLUM 4 I
CLADONIA SP. 4 4
DACTYLINA ANCTICA 0.1 0.1 4
FELT GERA API4THOSA + 2
PELTIGERA CANIRA S.. IPERTUSARIA DACTYLINA 4 4 I
SOLORINA SFP. I
INAMOLIA SUBUIIFORMIS 0.4 0.5 3
UW70OWN CRUSTOSE LICHEN 0. I 0. 2 1NoSToc COMMUNE I
N03ST0C SF . * I
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Table C2 (cont'd). Species data summaries of all stand types.

SIANII TYPE U7 STA14U TYP't U1
NOIIII OF Pt 015 2 NIUJR OF PIW1S I
FL ,1I NUMB , RS 0902 1417 PLO1 NUIILERS 1102

MEAN PCT STAND MEAN PCT STAND
TAMll COVER 0EV N TAX014 COVER 0EV N

At ,,Ittlu RtIJ';AtLPINUS 3ALPINUS 0.1 0.1 I ASIRASALtISDUMBELLATUS 0.9 0.0 I
Alll Ct1S LATI1OItA S L 1.2 0.3 2 CAROAMtINL DIGITATA 0 1 0.0 1

" AIt AIOIN OIITA1A 0. 00 2 CAREX Mt1SA,1URA MISANORA 0.1 0.0 1

'AtitS A tIATIII s L. 5.4 I CANEX ROTUINAT 4.6 0.0 I
C A R E A X f?" T U N U IJ AA 0 . 0 1 1 A R IL X R IU E S T f l S 0 .1 0 0

C IIHYA II1 IFI" M INTEGRIFOLIUM 0 . 0.1 1 CA E S SCi RPOIDEA 0 6 0.0o
DIYAS I NTIEGRIFOLIA I NTEGR IFOLIA 09 01 2CALSIltPE fIIRAGOIA TETRAGONA 0.1 0.0
E.U.ITUM ARVENS 13.4 18. I COtRY I N1IENJ INTEGRIFOLIUM 0.1 0.0Et~l~tS IMSCltIES19 2.7 1 IIIIAIIA Al1l4A .1 00 1EttI~U VA NII,IIM 0.7 1 DRYA. 1 IIlUIIFOLtA INTEGRIFOLA 44.2 0. 0

F EIlltIl 41I0ILl,>T1-LlIUM S L 3.3 1.8 2 ELJI!4.1UI VARIEIIAIU 0. 0.0 I
L11114EMA IIIAIIIt I 0.I EUl7lEMA EDWARlOSIt 0. 1 0.0 1

1411 610JIIA ANlC0. 0. JUNCUS BIGLUMIS 0.1 0.0 1Il,Ill Ill~ilRAlt IA NIOICAULIS 0 1 0. I LLOY I A SERITINA 0.1 0. 1
PIFt Al 111.111 CI-I1- CIUICA SL 0 I 01 MtNUARTIA A3CTICA 0.3 0.0 I

" ;( 1(1111l VI VIP4 F' 1 0.3 0.4 2 PAPAVER MACOUtIII 0.5 0.0 I
,%At iA NEIlICIAIA IIETICILATA 5.4 7.6 1 PARRYA NUDICAULIS NUDICAULIS 0.1 0.0 I
5 Al IIX RIIIUIiU[FOI-IA NO TUNOIFOLIA 30 3 42.0 2 PEIIICULARIS CAPITATA 0.1 0.0 ISAX:II!AG.A HiIRCULLIS PROPTINOUA 0 I 0 1 1 POtYISONJM JIVIPARUM 0.1 0.0 1
SA iIAC.A PPOSITIFOLIA OPPOSITIFOLIA 0.5 0.7 1 SALS AIIC ICA 1 0 0 1

1 N 0I ATR tPIRPIINEUS FRIGIOUS 6 0D SAl I' II ltIIUI ATA NETICULATA1. 00 I
BL EPIIAR S TI)MA r R ICHOPIVL L LM BREV IRE TE 0 5 0 7% Al IXI IU JIIIkIILIA VOTONI~FOLIA 5.6 0.0 1LOPit ZIIA SP' 0 1 0. 1IIIIIA l'lFO IT[ t l.I A ORPOS 1I FOL IA I 6 0. I
PL AL,I10I H IA ARCIr A 4 0 5 7 I 'f 141 1.101 ATIal,IkI'UIC1IS FRIGIOUS 0. 0.0 1UNFtI,tIl I LAFY LIVEROT 32 3.2 2 bS~i.1t 1 ILIJIFOL.IUS 0.2 0.0 1

-AltH t, I llIN10 TII1IIII 0 IEWOT 0 I I ""I-N11WI4 OICOT 0 1 0.0 1
ITLAIlI, 1111 L.IAI;FAL 0 2 0 3 1 LIIICA SP 0 1 0.0 I

4.IIl~1 0 I 0 0 2 PLAGIOCH ILA ARCTICA 0.1 0.0
li (,Illl:. I "ItIAIIIM 08 a BRYMSP 0.1 0 0 I

I": ,1 l" l Ni": [I I 0I 1 CA14PMLIUM STELLATUM 0.I .I tIN N111 AAIliIIliM 0 1 0 IyIIO~ SEtOIS1 .
CIt.l 1111 tSF 0 5 0 7 1 OTIIIMCAI.CJ .5 0 0 I

DItIIM AIIA:IM8 2 1 0 3 2 DI TR1IIOM FIEXICAULE 34.5 0 0 I
UI ll~.11, M F) Ilt E 8 0 1 1 3 1 nIRLP MCICLAD"IS IINCINATUS 6 0 0 0 1UI IANOlCI AUll),IUNC IMATUS 4 8 0.2 2 ENIAl VI'T . ALPI Nf 0. a 0 I

-ENICI YPTA AIPI r A 0 7 1 0 I II1tl 'lGt~lMI 0 2 0 0 IEIlIAL , VA PF(O(LERA 0 1 0.1 IIYll (1 IIII 5 0 0, 0 I
L141.51 IlSA SP' 0 1 0. 1 UIYI11iittII1111 I .ltlYSEtiiI 0 1 0.0 1HIIIIII0 IN 0t 1 1: I~ Il III Htils 18.8 0 0 1
O1111I1I1It1I1I kt IOM CIIRYSIIIM 00 r 0I ITtILLA A11121CA I 5 0.0

('1111IlII CA12 3 0 4 I TOP ,ULA RTURAL IS 3 9 0.0 I
1111lllll-,M I it1. 5 4H.0 2 I11 IN MOSS a 1 0 0 I

,E'llAAIA0 1 1 CETRA RI:A CIICULLATA 0. 0 0 1

111 111111, 0 0 0 2 CEIVARIA DELISEI 0 1 00 1
(.1 11 1111 A 51 0 I .5 0.7 I

LIl~ IA VALII 0I 1 1
A CIAIIINA SFP 0. 1 0.1 I

DACTY I OIA RAMUII)SA G 0.1

STRECULNAL NM0,5 0.7 1
*NOSTOC SP 0.1 0.1 1

51AI'111 TYPE U18

NIlMI-10 OfCI Pt OT, I
1, 11 NIlIR5 I1103

MEAN PCT STAND
TAXONI COVER rEV N

I I, CANl I AlIII IS S1 L 30 0 0.1 I
4E~ll I V11 VIF.ATIOM 10.0 0.0 I

1 fI I 1,l I IM O'lI(.L I 1~, 011"M S C 5 0 0.0 1
P.II1 I, IIIA1;1 .. IIJOE tI (TIt I1 1.0 0.0 1
F 01111 .l~~ ViVil' I111 1.0 0.0 1
CAl I IlIIACA kiClIIAROCNII 75 0 0 0 1
5A l, I~ 1o 011A OV.AL IF 'I-I A 2 0 0 0 I
SAl ,IT RT I Cl I AT A NI~ III A TA 0 I 0 0 I
F'RYIIMI Sp1 0 0 0
CAll IFRUiON RIrIIARIJSnNI I ROtIUSTUII 5.0 0 0 1

I 'tl . i IuorOIOIES IREVIFOLIUS 5 0 a 0
I.,A SUjJOIjCi I "y% I
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Table C2 (cont'd).

STAND TYPE UIO STAND TYPE U12
NUIIIiIN( OF PLOTS .1 NUMIBER OF PLOTS
PLOTl NIIMBEITS 1002 1418 1422 1502 PLOT NUMBERS 1303 1311

MEAN PCT STAND MEAN PCT STAND
TAXoN COVER 0EV N TAXUN COVER 0EV N

AII ;il.CllIUtiALPINUS ALPINUS 3.7 7.5 I CAICLX AULIATILIS S L 30 5 17.7 2
AIILSACF CIAMAEJASIE LENMAILNIANA V I ONALIA LACTEA 0.5 0.7 I
AIJUj,OSACE SEP TFNTNICNALI S 0.5 1.0 2 DUulf,:4lA E151121(1 SIL. On1 0 1
AFCIAIIROSTIS LATIFOLIA S.L. 3.0 5.3 3 LRlIILI<IIM AI(GOSI1tIF IUM S L. 28 0 31.2 2
ASTRAGALUS ALPINUS 0.3 0.5 1 Iigmu.lkl [AUCIPIORA 0. 01 1
EROMUS PUMPELLIA1NUS ARCTICUS 0.3 0.5 1 P;AIL IIIIU . 01 1
CARLAMINE DIGITATA 0.3 0.5 1 [CA AZLUTICA.'U 0.6 006
CARES 1BIGELWI 6.0 1 2.0 IPOLYGONUM VIVIPARIM 0 1 01 1

"EArUM EERIIGIANO.M 1BEERINGIANUM 3.2 2.9 3 SLXACCA02 03 I

DRAITA SI' I SALIA OVALIFOLIA OVALIFOLI1A 08 1.1 1DRYAS INTEIRIF0LIAINrEIRIFOLIA I;.5 22. 3 SALSX PLAN IFOLIA PULCIIRA PULCHRA 17.5 3.5i 2
FE6111 BIAfFINNSI 12 .9 2 SAXIFRAGA CERNUA 0I .IESI EN I~OI 1. 3. I1NKOW LEAFY LIVERWORTS 0. 0.6 I
Ltn0:1115 SUl1)T INA IAULACOWMNILM PALUSTRE 0 I 0 I
1L71 LUNOPFUZ,A 0.9 1,5 AULACOlINIUM TURUIDUM 0.1 0.1

P'A[:AVII:, I AI'ONltl +CIETL D RALITME CI:ACEAE 0.5 0 7 I
[SF5111 MACOONII 0. 15 1 BTIACIIYTIECILUM GROLIANOICUM 0 I 0 I
PAI;I,1A NUDICAULIS NUDICAULIS 0.8 1.5 I BRYUN '.P I 2 I 8 I
PEDI CULARIS CAPITATA 3.5 7 0 1AI C .IIIZi,O N SP 0.21 3 I
POA ALPIGEN 22.5 22.2 3 C.AL:Ik,jMl STELLATUM 5 1 7 2 I
PDA GLAUCA VI CIIIIUM AIlCTICOII 0. 0I IPOLEMON IUM BOREALE 0.3 0.5 1 CI:tCANUM ANIUSUM I 0 1 4 I
POISGONIM VIVIPARUM I3 2.5 2i DICRANIM KLIATUM 7 5 10 0 I
palTCNTILLA UNIFLORA S.0 6.9 3 DISTICUM CAPILLACEUM 2 2 3 2 I
RANONCIJIUS PEDATIFIDUS AFFINIS 0.5 1.0 2 OREPANOCIADUS LYCOPODIOIOES BREVIFOLIUS 0 I 0 1 I
SAOGIIS' f IT EIIfIE I A + I ONEPANOCLADUS SP 0 5 0 7 I
S At lS TICULArA, RET ILLILATA 3 7 7 5 I NTPNUM SP 0 1 0I ISA:lSIluRrtIIDIFOL.IA ROTUNDIFOLIA 22.0 38.7 3I MNIUM MODGI CUM 0 1 0.1 I
t0TII::'. IRA illlUSI FI.I 3.7 7.b I ONIIOpHORUS WANLENRERGI I 0. I 0 I ISAA 1,:At, LAIISP II,A 0.8 1.5 I POLITRI(.HASTM ALPINUT 7. 98 2
SA?,I I-IcAA III EIACI FULIA + I PUPIL1I5 SR 0.1 0 1 ISMS(I lt(,A 1,F'1OS ITIF0LIA OPPOS ITIFOLiA 0.5 1.0 1 TOI-INT IITPIIM NI TEIS 1 0 1 .
SENECIO AT NUPURPURLUS PRIGIOUS I CF TI;Ai11A I"I ANUICA 0 I 0.0 2
STELLARIA LAETA 0. 15 1 CA1 A1*,I1A IIALI LI 1 0 1 'TARASACUMl PIITMATUCARRUM 1 . 2 0 1 LI. ")NOII A :"Al LIUFII;ONA 0 I 0 0 2
UNKNOWN MONOCOT 1.2 2.5 1 LLALVIIA ISJCI LIUII 0 I 0.1 IUNKNOWN DICOT 0. 1 0.1 2 (IYLINA ARUTICA 1 0 1. 1ANIASNOPHy LLUM MNUTUM + I 0OI1LLCIIIA FRIGICA 0 I 0 1 1
UNKNOWN1 LEAFY LIVERWORTS 0. 0. 2 PELT IGIRA APIITHOSA 0 I 0 I
AUL AC, mNIItIr ACJMNATIUI1 1. 2. t" PELTIOFRA CANINA 5 L
AUI.ALU Mll PALUS)TITE* SOLORINA SP 0 I 0
LIRTIII 11 (I I SPIPEROPIORLIS 01080505S 0 1 0 1 181~Y1111 .;Il HIIIIlIUIU1 I TIIAMNOLIA SU9IUL IFORMI S 1 0 1. 2
BDnIS Z,, 4.7 6.9 3
CAll lII' ,1. 0.3 0.5 I
1-.1 UL II (11011 IIUREUSV
LIIAT.UJION ARC I CON +
DI CRANUM ANGUS I 0 D.5 1.0 I SAflli 111. UJ13
Dl CRANUII ELO(NOATUII 0, 1 .0 1 11 Iut ll0 I OSnl I
DRIIPANOCLADUS ONE INATOS 1. 2 2.5 1:~.N~~l T I309
ENCALYPTA SR. 01 0.1 2
FUNARIA ARCTICA I MEAN PCT STAND
NYLOCOMIUM SPLENOENS O8TUSIFOLIUM 0.6 1.5 1 TASON COVER 0EV N
LEPTO8IRYUM PYRIFORME + 1
MEESIA ULIG INOSA I COCIALEARIA OF FICINALIS ARCTICA 0.2 00 1a
MN IUM BLYTTI I I DTUPONTIA F ISHERI S.I 43 0 0.0 1
ONCORNORUS WAHLEN4BERGII I CUEIOIRUM ANGUSTIFOLIUMSL01 0. 1
POLITRILNASTRUM ALPINUM 0.3 0.5 2 POECINEILIA ANUER ONII 1 3 0
RHACOM ITRIUM LANUGINOSUM 0.3 0.5 I SALlY OVAI.IFOLI-S OVALIFOLIA 0 I 0 IR HITIDIUM RUGOSUM 1.0 2 .0 I rI Sill A5(1 IM I FUSjA 0 7 .0 I
STEGONIA LATIFOLIA PILIRERA I (E UNOO 11 0 I 00 I
THU.IDUM ABI ETINUIM 5.7 9 6 2

*TIMMIA AUSTR IACA 0.3 0.5 2
TOMENTHYRNUM NI ENS 0.5 1.0 2
TORTULA RURAL Is 3. 7. 2 515510 TYPE 1014
UNKNOWN MOSS 0 6 1.0 3 NMiIMBIR I PLOTS 2
CE TRARIA CUCULLATA 4 I P 101 1 NUP III PS 1204 1210

.1CETRARIA ISLAMOICA 0.1 0., 2
CLADONIA SR. C I MEAN PCY STAND
DAC TYLINA ARCTICA I IA,' COVER 0EV N
EVERNIA PERPRAGILIS 0.1 0.1 2
LECANORA EPIBRYON I t0 1 fI0Ill.I ,t ALPINIS ALPINUS 2 0 28 I
LORAD IUM FECUNOUM 1 0 2 8~uIU~5 S[lIO.I

PELTIGERA CANTNOSA 0 5 1 0 2, 2117. ASOIIATIIIS S. L 24 7 0.4 2
RETGR AIAS.L. I 211+S2IPIEA 0 1 01 I

TIIAMROLIA SU8ULIFORMIS 0 I 0.11 2 DRYAS INTECRIFOLIA INTEDRIFOLIA 7
EQUISETUM VARIEGATUM I 1 I 3 2
ENI OPIIORUM SANUSTIFOLIUM S L. 0 1 0I
PE(DILIILARIS CAPITATA 0 1 0I 1
RCA SP 10 1.4 I
PCI VUjONUM V IV IPARUM I6 0 6 2
SAuL. ARCICA 0 D
SAlly IANAIS RICHARDSONII 0 I 0 1
S41IIx 115+1F 101.18A OVALIFOLIA 0 9 0 I 2
SAII l I I CLA TA IllTI (201ATA 0 1 0 I 1
SAX II I RAiS Ill "12111 Pit1/OP I NQUl 0 I 0 I I-STIIIAN1IA[LATTA 0 6 0 5 2

CAIIPYL ION STEILATUM 0 I 0 0 2
EATOSCOPIUI NIITRITIIM 0 I 1

- *DISTICHIUM EAPILIALEUM 0 1 0I
ENCALYPTA SP 0 I 0 0 2
UNPNOUN MIoss 0 I 0 1
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Table C (cont'd). Species data summaries of all stand types.

STAND TYPE Ml taTA1,1 TYPE M2
NIRIRER OF PLOTS 4 IIITXt.R OF PLOlS a
PLOT NUMBERS 1404 1407 1414 142. HtUT INMBERS 040A 0408 1304 1308 1501 1503

MEAN PCT STAND151 16

TAXON COVER 0EV N MEAN PCI STAND

CARET AUATILIS S.L 12.1 11.6 3TAOCVE 0V
L CANLT ATISOFU.SCA 0.1 0.1 2 CARET AGUATILIS S.L. 33.4 26.1 8

CA:?ES NISANORA MlISANDRA 2.2 3.9 2 CARET AIF.OFUSCA 0.4 0.7 5
CARL 11IT AIIIILORA 14.8 14.0 4 CARET MARINA 0.2 0.6 3

SALT NOITIL) NUAIA 0.8 1.6 1 CARET NEMBRANACEA 0.2 0.4 I
* AIVEy SUII ,PATRACEA 0.9 1.1 3 CARET MiSAIUDRA MISANONA 4 3
CIIRYtSAN iIIEMUM IN(EORIFOLIUM t I CARET HRIFLORA 0.1 0.4 2
DRARA LAC TEA I CARET ROTUN:::: S.L 0.7 1.1 5

DYSIIGIOA NERFLA+ ICANLT SAXATILIS LATA 0.6 1.0 4
EUSU AEGTM01 01 3CARET VAGINATA 4 I
EN POL1 NUTFLU .. 2 .2 3CAF?1EX SP. 0.3 0.6 4

4ROTU OUSOU . . RYAS INTEGRIFOLIA INTEGRIFOLIA 0.1 0.1 4

PIEOICUEANIS SUDETICA S, L. 0.6 0.4 4 EUUISETUM VARIEGATUM 0.6 1.5 6
POLYIONUM VIVIVARUI 0. 1 0.1 3 EICIOPIIORUM ANGUSTIFOLIUM S.L. 6.3 7.1 7
SAL IA ANCLrICA 0.1 0.,1 3 ERIOPHORUI RUSSEOLUN 0.2 0.3 4
SAL ITX OVALIFrOLIA OVALIFOLIA + I jIIEROCNLOE PAUCIFLONA 0.1 0.4 I
SATIX IC AN IrOLIA PULCNRA PULCHNA 0.1 0.3 1 JUNCUS BIOLUNIS 0.1 0.1 4
SAO IT RLt-IICIJLATA NETICULATA 0.1 0.1 2 PEDICULARIS SUDETICA INTERIOR 0.1 0.2 1
SAX>,IFRAGA VC OLOS1.,A 0.2 0.2 3 PELIICULARIS SUDETICA S. L. 0.6 0.7 5
SA,;IFRATA HIRCUL US PROPINOUA 0.4 0.4 3 POLYGONUM VI VIPARUI 0.1 0. 1 6
S ILENE WAHIBERISELLA ARCTICA 0.1 0 .1 2 SAtIN ARCT ICA 0.7 1.3 7
UKNOWTN DIO j I SALIT LANATA RCHAT1OSONII 0.1 0.1 3
UKNOWN LEAFY LIVERWORTS 0.1 0.1 1 SALIT OVALIFOLIA OIVALIFOILIA 1 .2 3.2 5
ALACOMN IUM TUROIDUN + I A,_I. NLTI CULATA NEI CULATA 0.1 0.1 4
BRACIIYTHECIACEAE I SAXIFILTOT IlIICULLIS PNOPINOUA 0.2 0.3 4
BRIUM SP. 0.3 0.5 2 SAXIrFAGA OPPOSITIFOLIA OPPOSITIFOLIA V V 3
CALlILNOGON RItCHAROSONII RORUSTUM * V I SIL.ENE WAHLRERGELLA ARCYICA V 1
CALL IERGOI SF 0.3 0.6 1 UNKNOWN DICOT * * I
CAIIPYLIUJM STELLATUM 0.3 0.5 2 ANEURA PINGUIS 0. 1 0.2 3
CINCLIDILIM ,%RCTICUM 0.2 0.3 I BLEI*IAROSTONA TRICHOPHYLLUM BREVIRETE 0.3 0.7 I
CIIICLIUIIIM STYCIUM + I UNKNOWN LEAFY LIVERWORTS 0.1 0.4 2

4 3CIIICI IIJLTI tsP. + I BRACIIYTNECIACEAE + I
DISICHIIITO CAPI-LLACEUM I 1 ANUM F 0.6 0.6 7

"UIICIUI FLEXICAULE I CALLMJIEGO RICHAROSONII ROBUSTUM 3.2 2.2 6
DINEPANOlELALIUS LYCOPOOIOIOES BREVIFOLIUS 21.0 16.6 4 CAILIEROON SP. 0.1 0.1 1
FISSIDE 0NS SF. *ICAMPY LIUM STELLATIM 2.2 3.6 6

*MEESIAETRIGUETRA * ICAM COIUOI NI GRITUM 1.0 1.9 5
M141LIMI BLYT IlI I CIIICEIUIUT ARCIIM 2.3 6.4 3
ONCOFPH0RUS WAHLENBEROII + CIlICLIOIUiM LATIFOLIUI 6.0 6.1 7
ORTHOYFIECIUM CHRYSEUM 0.1 0.2 IIlCIIUI CAPILLACEUM 5.4 6.6 7

PLTTIIACA 1 DINCIM FLEXICAULE BRVFLU V 2
RHT"IU UOU . .1 1 DRLPA1IOCLADUS LYCOPODIOIOES BEIOUS3T.0 22.3 7

SCORP.,LUPI SCURPIOIITES 19.,5 37.0 2 ENCALY PTA ALP INA 0.1 0.1 4
514. ACIIIIIIM VASCULOSIM + + I ENCAIYPTA SP. + I
U11, UW14I MO5S 0.5 0.6 3 FISSIOENS SF. +*
C, AITJPIIA GI?ACILIS + I MEESIA TRIGUETRA 3.6 5.7 4
CLAULINI A SILUAMOSA I MEESIA ULIGINOSA 0.6 1.4 3
IIACTVI.INA ANCYICA V I MN itI BLYTTII I
LECANORA EPIBRYON + 1 ORTIIOTHECIUM CIiRYSEUM 0.9 2.1 4
SOLORINA SP, V CJFOIUI SCORFIOIOES4. 95 3
THANNOLIA SULIILIFORMIS * * SCORPID I UM TURGESCENS + + 1
NOSYOC COMMIUNE 1.6 2.2 aTITIIA AUSTRIACA + I

TIMMIA MEGAPOLITANA BAVARICA + I
TOMENTHYPRUM NITENS 0.1 0.4 2
TORTULA RURALIS + + 1
UNKNOWN MOss 0.5 0.8 4
CETRARIA ISLANOICA + I
THA MNOLIA SUBUIIFORMIS I
NOSTOC COMMIUNE 2.2 3.1 6
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Table C2 (cont'd).

STAND TYPE M3 STAND TYPE M7CNUMBERC UP PLOTLh 2 NUMBILER OF P'LOTS I '
PI OT1 NUI IBERS 1203 1205 P1-01 NUMBlIERS 1107

MEAN PCT STAND MEAN P'CT STAND
FAXON COVER UEV N TAXLTN COVEN 0EV N

t:AIILAMIN PICATLNSIS ANGUSTIFOLIA 0.1 0. 1 1 ALII>CL;UIUSRALPI NUS Al P INUS 5 0 0.0 1
CA , LX AOUATILI S S L. 44.3 22.2 2 A1I,IJL P'AIV IF _ORA 0.1 0.0 1
0l:XYAS INtit NFUL A INTEITRIFOLIA 01 .1 (AR C1AIIOSTlS LATIF.LIA S.L 8.0 0.0 I
DUPU14T IA I ISHIERI S L. 4.. 4. 2, DL r"101 0 SCHAIIPSIA CAESPIrObA ORIENTALIS 0 I 0.0 1
LOUISETUM VARFICUATLI 6.4 9.1 OLIPONrIA FISHERI S L 1.0 0.0 I
PLOII:ULARIS SUDETICA S, L. 0.1 0.1 1 ECIDISETUI ARVENSE 35.0 0.0
POL.YONDM VIVIPARIM 0. 1 0.1 IEUSETU VAILEGSATO 1 0 0.0
SALlY ARCTICA 01 . IJUIN CIUS CA STANE US CAlTANEUS01 0.
SAL X LANATA RNIIARDSONII 0. 1 IPOL YIONM VIV IPARU. 0.1 0.0
SAI X OVALIF OLIA OVALIFOLIA Z. 13 SALITI ARMTICA I0 00 ISAX I INAGA (ItRCUL US PROPINOUA 0.I . SALIA VA OVAL O VAIOI 13.0 0.0 I
UNKllUWN TIALI LOI1D 1. 1VERWfORTS 1 .6 1UI'IWi4 OINOCOT 0.1 0 0 IA
uIWS111 tSP 0 I 0 1 0111 110"11 I' COT 0 0 I
CAl I IION IIICIIAILLS01 I ROBUSTUM 23.5 30.4 2 e8lull !iv 1 0 0.0 I1:1, lt SlEi LA(till 0 5 0.7 It 11 1 10 0,O 01 0 0 I

C.AI , "I" IUM N110111 1D 70 9.9 1
CItICLIITIUM ARCTICUM 0.5 0.7 1CINut-.LPIUI LATIFULIUM 23.2 31.5 2

ISC p~ CAPILLACEIM 6.2 a.7 2 'OTAND TYPE M8
OEAI0OLAIIUS LYCOPUDIOIOES BREVIFOLIUS 35.2 279 2NUM IER OF PLOTS 1

ENCALYPTA SP 0. 0. 1 PLOTr NIIE RS 1306
MEESLA TRILSIETRA 0,. 0.4 1
MEESIA IIIO INISA 0.1 0.1 1 MEAN P'CT STAND
INKfIOWN MOSS 0.63 0.6 2 TAXuN COVER 0EV N
NUS OIL COIMMUNE 0. 4 0. 6 1

t;ARLII AOUATILIS S.1. 1.0 0.0 I
011101(11 II AI ISitIRI1 5 t. 80.0 0 0 1

LII I~II .,:1AN3IT11,01 IMSC..0 0 0 I
ST(ANDT TYPE M14 EiIlIIIIl SLIIJIZI SCIIEUCIZERI I 0 0 0 I
IIUMLIt OF I'LOUS 4 S At IX A VAI IFIul 1A OVALIFOLIA 7.0 0.0 I
"LILT NU.IBEITS 050A 0506 1413 1517 "AAI iI A6A (LILNUA 1.0 0.0 1

D 111011l IINYILUL IUM 0.1 0.0 I
MEAN PCT STAND CALLIS NOON SP. 1.0 0. a

TALION COVER 0EV N CAMPYLIUM SlELLATUM 20.0 0.0 I
(1(1111 AN4DREWSIANLIM 0.1 0.0 I

CA L,- AILDA FLIS S.1 40 5 17.0 4 UP it)IIIN moss 1.0 0.0 I
J~~ X1 I IIIN AIA 1.0 2.0 1LAXIl d IAIILIS IATA 0.4 0.5 2
III.... IXiI AN 1IISTIOLIUM S.L. 2 4 2.6 4

10W11111 I NUSSCOL .II1 0. 2 0. 3 I bSN I YP XII E (9
LIIIIUIJI CIEIIILI SCIIEUCHZERI 0.2 0.2 21 ILII k.11 PLOTS 2

PLIIICULA , I S, UDETICA S. L. 0.3 0.5 2 LT NU Iit W 140j2 1318
CALL I E1(10( SP 

* IMEUSA f IQUERA IMEAN PCT STAND
SCORPIDIUM SCORPIOIDES 28. 25.2 3 lAIION COVEN 0EV N

NOTCCMUE65 10 3CAREI SUBSI'ATHACEA 75.2 14.5 2
PUCCI PIELLIA PHR Y AILOOLS 15.81 20.1 2
STELLAR IA HUM IFUSA 1.0 1 .3 2

b~l 11 M(, CAMPYI.ILIII STELLAIUM 0. 0.1
F,1111 k' ('.1 IS ' UINYIWl MOSS 0.1 .1 I

1101 1111,11 I 1"11 15108

MlEAN PCT STAND
TATION COVER 0EV N STAND TYPE MID

11U(1LFR OP PLOTS I
LIRAYA SP. 0. 0.1 1 1.11 ICH-ILS 1310
CAREY AOJATILSSL 48. 31. 2
CAREY ROTUNDATA 0.1 0.1 1 MEAN P'CT STANDCARE X Sp 0. 01 1 TAXON COVER DCV N
DItYAS I JEGIiIFOLIA INTEGRIFOLIA 0. 1 0. 1 1 0OlIIPlITIA FISIIERI S L 10 I 5 1 ,11X ADIIAIILIS S L, 20. 0.0 1
E4 EIII'olIII LArIIOLIUT I 0. 1 LARIESX SIP 0.6 0.0 1

EUIIIIIF A('VLNbE 0 2 0.2 1 DIUI C)IA _ISII S L.6 0. I
0 1111 11 IILOFM06 0.8 2 EI.IIFIIUU AN.US", oL-I UM S. L 61.2 0. 1

EIIII. 01! Alfl;j FOL IIM S L 4.9 2.8 2 IFI 0 CL E S AUCLLICTA0. 00 1
ER 4h~I~Il R SLIUM 0 6 0. a PEOICIILARI SUD IA S L 0 I 0.0 1
GFONTIAIlI L.A lP INUUA PIIOPINODA I 1 . ALIII OVALIFOLIA IVALIFOLIA 0. 1 0.0 I

JN L BLUI'O 0 1 0 1 1 SAXIRAVIA CERNI1JA01 0.
PELII.LLAIIIS SADETLEA S L 0 6 0 8 1 ST111I1ARLIA LAFTA 0 1 0.0
FO ('L).Tl1r VIVI PAIUM 0 2 0 0 2 1111] ILOLIN LEA IY LIVERWOTRTS 0. 0 0 I

-SALLY ANRCTICA 2 3 3 3 1 ar.1.11 11 0 I 0) 0 I
SALLY LANATA RICHARLSONoLI 05' 0.7 1 CAIL1(1 MSTEIlLATIM 0 2 0 0
SALI LOVAL ,IFOLIA OVAL FLL[A 3 2 4.5 1 CI:A 1ILILI Ak lILL1M 0 I 0.0 1
SALLIE [z (:ILATA E I CLATA 5 7 80 2 1L I.Al ;1tllnl- 1111111~t'M CAt' 1 lI0( 0 I 0.0 1
SAL 1:( t 111- OL IA L()TUIIFOL IA 4 2 5. 2 1110 VM~ LIIY.J'OIIDES BREVI FOLIOS 3.4 0.0 I
SAX IFI,A A Ill ICILIIS (MII' I NOIA 0 0 5 2 AfLIIII 11,OIL ELIltERIII I I 00 II.SAIIY. I I IVI01 TI1 LIA 1PPOSTIFOLIA 0 I 0 I I I ALIINL PH)I LOP~iORIA 0. 0 0 1
SLELIALiIA LlIIA 0 I 0 H IAMNOILIA SU8ULIFOIIMIS 0.1 0 0 1

* 1. 111:1Al 111111(1 0 2 0 L UPIF N CR _SOE LICHEN 0 1 0 0 1

W WI N11111 I' SLL, 0 I 0 1 1 PIOl,TTC COMMUNE 0 1 0 0 1
LilIUMj:" I CP 0 5 0 6 2
kill FIIIIill I LAFY LIVE IWORrS 0 I 1
CALU II ON RIEIIAIIIINLIl ROBLISTLIM 0 9 0 5 2 !,TANI, TYPE M11UCA:. I FENl:i G N Sp 3 0 3 N:JHOFlRU0LI- POTS
CALIPYL 10( STELLATIM 9 1 10 3 2 F,0 o 1(1WP It mri9
CA T SCOPLIUM NIOLI TLIM 0 I U I
CLIIDLLM LA TLFDL111 4 2 0 IMEAN P'CT STAND
DISTICIILIIM., CAPL.A Ekifi 2 0 I AXIS- COVER 0EV N

-r11111( DI C f L L I CAILI 1. 0 I 0 I 1
UIICI'AIIUL;LAII I YCTI'UI0 IILES BREVI (01.111 2 3 2 1 5 'V ~l 1111 1I 1 38 U 0 0 1

ENCAI XI'IA Al P'INA 0 lIL X1,11 2 0

11 . II IL I I 1 11 I l I1 0 I I 1II I l L , 0.8 1 0 0 1M:.1 A:1 .lllIIIL 'I A II 0i 1 '1A0 A I a 0d
l'lIL0lIL11 I~ IO-IIN.A PUPIL1 L.A .) .1.DIIf -OLI lS 0 I 0 II
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Table C2 (cont'd). Species data summaries of all stand types.

A'IL Ll L STAND TYPE [2
IIIJthILII II PLOTS 4 NUMBRi U PlISI05 3
1.t0 1 NIJIIOIRS 1402 1405 151$ lii I IICS0 1160A 0608 1307

MEAN PCT STAND MEAN PCT STAND
TAXON COVER 0EV N TAYI01 COVER 0EV N

CALIF-A PALUSIRIS ARCIICA * I AR-L1l0l lILA FULVA 24.8 5.0 3
- )CAREX ADLIATILIS S L. 24.7 8.1 3 LAR~LY AQATILIS S L 1.7 2.1 2

CRIOPHORUM ANGUSTIFOLIUM S.L. 1.0 0.9 3 uTNICUI sIl VULGARIS TACRORHIZA I
-- ENIOPIORUI RUSSEJLUM 0.3 0.6 1 SCOIIPIDIUM SCORPIOIDES 0.5 U.9S

* ERIIOPIIOIUM SLIIEUCIIZERI SCHEUCH-ZERI 1 .7 1 5 2
RANINUL WI, PALLASI I 0.2 0 3 I

* ~~UlIiIIULAIIIA VUIGAiIIS MACRORIZ A*STN IrE3
* 0111. IJIIN iI 1I L0SP LI CH-lN NU*DIMBER OFD PLOT S 1

PLUT lIU(IBERS 120b.

MEAN PCT STAND

IAX1N COVER 0EV N

SsI)d'IliIl SC)HPOIDtS on 0 0 0

MIN
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Table C3. Growth-form summaries for all stand types. The units are percentage of cover.

VEGETATION TYPE GROWTH FORM CODE
I 2 3 4 5 6 7 a 9 10 11 12 13 14 15 16------------------------------------------------------------------------------------------------------------------------------------

BI 47.93 .28 .45 0 0 0 .27 3.25 .07 .02 5.52 .23 .17 1.30 0 .0292 51.23 .10 6.60 .17 0 0 1.50 1.00 0 .03 5.37 .63 ,27 5.03 0 0
93 1a.00 0 .07 .03 0 0 .13 7.73 0 .07 8.33 .37 .07 1.90 0 .10
B4 0 0 0 .10 0 0 .05 1.25 0 0 .55 .65 1.05 4.75 0 .05
35 38.00 0 .40 .90 0 0 1. 80 .30 0 0 .50 0 .40 4.80 0 0
60 42.10 0 8.70 0 .10 0 5.60 1.60 .10 .10 3.40 3.60 .80 4.70 0 .20
67 0 0 2.00 1.00 0 0 0 ,10 0 0 0 0 8.00 23.10 0 06 0 0 0 0 0 0 .40 6.50 0 0 0 3.00 1,30 0 0 059 0 0 0 0 0 0 0 3.40 0 0 0 0 0 .10 0 0

0BIB 0 0 0 0 .10 3.00 0 0 0 0 0 5.00 0 0 0
B11 0 0 0 0 0 0 0 a 0 0 0 0 0 0 0 0612 0 0 14.10 2.30 0 0 .50 3.20 0 0 0 0 .70 .60 0 0
613 8.67 0 0 14.63 0 0 0 1.73 0 0 2.07 2.73 .67 5.50 0 .67
B'I1 75.00 0 20.00 0 0 0 .10 0 0 0 0 0 0 5.30 0 0
B15 1.50 0 2.20 2.60 0 0 3.70 4.60 0 0 0 0 .10 .10 0 0
Ul 15.05 .03 2.17 .40 0 0 3.18 22.77 0 .03 .05 0 .15 .30 0 .08U2 20.60 2.60 .50 .90 1 0 0 9.50 22.80 0 .10 .10 .10 .20 .50 0 0
U3 32.27 .36 1,86 1.36 .04 .04 .63 30.98 0 .06 .73 .13 .16 .66 0 .1711.1 19.30 0 6.36 4.94 1.94 0 .76 41. 44 0 .02 .04 0 .20 .74 0 .82
Us 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
US 25.b3 36,93 7.33 0 0 .03 3.20 .77 .70 .07 1.77 .70 .20 3,93 0 .30
U7 .90 0 35.70 0 0 0 0 8.45 0 0 .50 .10 .05 6.65 0 15.75
U8 0 0 .10 2.00 75.00 0 0 35.00 0 0 0 0 0 2.00 0 10.00
UG 44.20 .I0 7.10 1 00 0 0 .80 9.50 .10 .10 1.50 .30 .20 2.70 0 .10UIO 11.52 0 25.75 0 0 1.25 2.02 37.27 .03 .05 5.50 3.50 2.38 11.85 0 0
u11 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U12 0 0 0 18.45 0 0 0 59.10 0 0 0 0 .50 .15 0 0
U13 0 0 0 .10 0 0 1.30 43.10 0 0 0 .70 .20 0 0 0U14 7.90 0 .05 .95 05 .50 .05 27.85 0 0 0 0 0 2.35 0 1.10
U15 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

-1 .03 0 .09 .23 0 0 2.40 33.30 0 .03 0 0 .23 1.15 0 .08
112 .06 0 .05 1,92 .06 0 .51 42.29 0 .01 .04 0 0 .99 0 .79
M13 .05 0 0 1.10 .05 0 0 48.25 0 0 0 0 0 .25 0 6.45
M4 0 0 0 0 0 0 0 44.63 0 0 0 0 0 .28 0 0
II. .05 0 9.95 5.50 .50 0 .05 55.05 0 .50 .05 .05 .05 1.50 0 .80
IG 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
M7 0 0 0 14.00 0 .10 .10 14.10 0 .10 0 0 0 .20 0 36.00
fib 0 0 0 7 .O 0 0 0 87.00 0 0 0 0 0 1.00 0 0
M9 0 0 0 0 0 0 0 91.05 0 0 0 1.05 0 0 0 0

Mi" 0 0 0 .10 0 0 0 28.50 0 0 0 0 0 .30 0 0
Ml 0 0 0 1 80 0 0 0 46.20 0 0 0 0 0 .100
El 0 0 0 0 0 0 0 2767 0 0 0 0 0 .23 .03 0
E2 0 0 0 0 0 0 0 26 50 0 0 0 0 0 0 .03 0
E3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

I EVERGHEEN SHRUB LT 3CM 12 MAT DICOTYLEDON 22 CRUSTOSE LICHEN
2 LVERGREEN SHRUG 10-30 CM 13 ROSETTE DICOTYLEDON 23 FOLIOSE LICHEN
3 GECIDUUS. fH|RJB LT 3CM 14 ERECT DICOTYLEDON 24 FRUTICOSE LICHEN
4 D.CIUOUS S:IIUB 3-10CM 15 NON-ROOTEO AQUATIC DICOT 25 ALGA

LE.IQUOU.,J h1nob9 10- :OCM 16 HORSETAIL 26 I1 1 12 ABOVE
& UiTN')W, OMNOlCOT 17 UNKNOWN MOSS 27 13 * 14 ABOVE
7 CESPITOS GRAMINOID MONO 18 PLEUROCARPOUS MOSS 28 a 18 * 19 ABOVE
o tiINULE GI:AIIN)IO NUNOCOT 19 ACROCARPOUS MOSS 29 20 - 21 ABOVE
9 NON-GRAMINOIO MOIIOCOT 20 LEAFY LIVERWORT 30 * 23 + 24 ABOVE

10 UNKNOWN DILUYLEDON 21 THALLOID LIVERWORT 31 DECIDUOUS SHRUB
II CU.1llori DIUUTYLEDION
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Table C3 (cont'd). Growth-form summaries for all stand types.

VEGETATION TYPE GROWTH FORM CODE
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

61 .08 3.17 2.23 .08 0 11.77 .55 4.92 0 5.75 1.47 5.40 .08 5.47 .45

B3 .03 10.77 4.63 0 0 9.40 .67 8.43 0 6.70 1.97 15.40 0 9.10 .10
B4 0 0 0 0 0 0 0 0 0 1.20 5.80 0 0 0 .10
B5 .40 0 0 0 0 1.30 0 0 0 .50 5.20 0 0 0 1 .30
66 1.50 6.20 24.60 0 .t0 .40 0 .20 0 7.00 5.50 30.60 .10 .20 8.80
67 0 0 .1 0 0 0 0 0 0 0 0 31.10 .10 0 0 3.00
68 0 0 0 0 0 0 0 0 0 3.00 1.30 0 0 0 0
69 0 0 0 0 0 0 0 0 0 0 .10 0 0 0 0

BID 1.00 .20 .20 0 0 3.10 0 3.00 0 0 5.00 .40 0 3.00 0
BI 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B12 .10 .20 1.40 .10 0 22.40 .10 1.70 0 0 1.30 1.60 .10 1.80 16.40
D:3 .67 0 9.00 0 0 .07 0 1.63 .03 4.80 6.17 9.00 0 1.63 14.63
0 4 1.00 12.00 6.00 0 0 1.00 0 26.00 0 0 5.30 18.00 0 26.00 20.00
615 .10 0 2.50 0 0 18.00 .20 1.80 0 0 .20 2.50 0 1.70 4.80.0 712 3.0 3 .6 3 2 O .0 0

UI 2.65 13.35 13.46 3.30 .03 7.33 .28 12.38 0 .05 .45 26.83 3.33 12.63 2. 8

U2 .30 68.00 31.00 1.00 0 .20 .50 10.30 .10 .20 .70 99.00 1.00 10.80 1.50
U3 .59 36.17 31.34 2.40 .03 .21 .26 6.29 .03 .66 .61 67.81 2.43 84 3.26
U4 .98 45.32 13.34 7.02 .02 .12 .08 .98 .04 .04 .94 8.66 7.04 1.06 13.24
U5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U6 1.03 8.27 11.20 .10 0 2.57 2.47 5.73 0 2.47 4.13 19.47 .10 8.20 7.33
U7 1.00 87.00 19.10 7.5 0 0 .05 1.20 .05 .60 6.70 76.10 7.85 1.25 35.70
U8 .10 25.20 17.00 0 0 0 0 0 0 2.00 42.20 0 0 77.10
U9 .10 31.20 63.10 .20 0 0 0 .20 0 1.90 2.90 94.30 .20 .20 a. 10

U1IU .55 11.07 10.35 .08 0 .05 .55 .23 0 9.00 14.22 21.42 .08 .77 25.75
UI1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
U;2 0 7.58 19.25 .45 0 .05 .15 2.40 0 0 .65 26.80 .45 2.55 16.45
U 3 .10 0 0 0 0 0 0 0 .70 .20 0 0 0 .10
UI4 .05 .10 .25 0 0 0 0 0 0 0 2.35 .35 0 0 1.05
U U5 0 0 0 0 0 0 0 0 0 0 0 0 0 0
1 .52 41.30 .70 .05 0 .03 .03 .10 1.586 0 1.30 42.00 .08 .13 .28

52 .81 42.21 19.64 .39 09 0 0 .03 2.20 .04 .99 61.85 .47 .03 2.04
M3 .55 59.25 37.45 0 1.10 0 0 0 .40 0 .25 96.70 1.10 0 1.15
M4 0 28.02 .03 0 0 0 0 0 6.83 0 .28 28.05 0 0 0
M5 .10 15.55 8.55 .05 0 0 0 0 0 .10 1.55 24.10 .05 0 15.95
_16 0 0 0 0 0 0 0 0 0 0 D 0 0 0 0
.17 .10 0 1.00 0 0 0 0 0 0 0 .20 1.00 0 0 14.00
18 1.00 21.00 .20 0 0 0 0 0 0 0 1.00 21.20 0 0 7.00
.19 .05 .05 0 0 0 0 0 0 0 1.05 0 .05 0 0 0

MI0 0 3.70 .30 .10 0 .10 0 .20 .10 0 .30 4.00 .10 .20 .10
110 0 0 0 0 0 0 0 0 0 0 .10 0 0 0 1.60
El 0 0 0 0 0 0 0 .03 0 0 .23 0 0 .03 0
E2 0 .50 0 0 0 0 0 0 0 0 0 .50 0 0 0
E3 0 100.00 0 0 0 0 0 0 0 0 0 100.00 0 0 0

I EVERGREEN SH1RUB LT 3CM 12 MAT DICOTYLEDON 22 CRUSTOSE LICHEN
2 EVERGREEN SHRUB 10-30 CM 13 ROSETTE DICOTYLEDON 23 FOLIOSE LICHEN
3 DFCIDIOUS SHRUB LT 3CM 14 ERECT DICOTYLEDON 24 FRUTICOSE LICHEN
4 DELIDUOUS SHRUB 3-10CM 15 NON-ROOTED AQUATIC DICOT 28 ALGA
5 DECIDUOUS SHRUB 10-30CM 16 HORSETAIL 26 11 12 ABOVE
6 UNKNOWN MONOCOT 17 UNKNOWN MOSS 27 s 13 * 14 ABOVE
7 CEASPITOSE GRAMINOID MONO 18 PLEUROCARPOUS MOSS 28 S 1 19 ABOVE
8 SINGLE GRAMINOID MONOUOT 19 ACROCARPOUS MOSS 29 20 * 21 ABOVE
9 NOtI-GRAIIlNOID MONOCOT 20 LEAFY LIVERWORT 30 * 23 * 24 ABOVE

10 'NINOWN DICOTYLEDOII 21 THALLOID LIVERWORT 31 DECIDUOUS SHRUB
II Cu tHlO1 I)IICOTYLDON

i-' -
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APPENDIX D. SUPPLEMENTARY FLORISTICS DATA

Table D 1. Floristic classifications for the vascular flora.

SPECIES NAME PHYSIOGRAPHIC UNIT GEOURAPHIC RANGE YOUNG'S ZONES
-A

•AGROPYRON BOREALE HYPERARCT ICUM ARCT IC NORTH AMERICA ZONE 2
*iALOPECUR US AL PINUS ALPINUS ARCTIC CIRCUMPOLAR ZONE I

4, ANOROSACE CHAMAEJASME LENMANNIANA ARCTIC - ALPINE N NORTH AMERICA, ASIA. EUROPE ZONE 2ANDROSACE SEPTENTRIONALIS ARCTIC - ALPINE ClRCUMPOLAQ ZONE2

ANEMONE PARVlFLORA ARCTIC - ALPINE NORTH AMERICA ZONE 5 f

ANEMONE RICHARDSONil ARCTIC NORTH AMERICA, ASIA ZONE 3

ANTENNARIA FRIESIANA ALASKANA ARCTIC NORTH AMERICA, ASIA ZONE 3

ARABIS LYRATA KAMCHATICA ARCTIC - BOREAL NORTH AMERICA, ASIA ZONE 4

ARCTAGROSTIS LATIFOLIA ARUNOINACEAE ARCTIC NORTH AMERICA, ASIA ZONE 3

ARCTAGROSTIS LATIFOLIA LATIFOLIA ARCTIC CIRCUMPOLAR ZONE I

ARCTOPI4ILA PULVA ARCTIC CIRCUMPOLAR ZON E 2

A RCTOSTAPHYLOS RUBRA ARCTIC - ALPINE NORTH AMERICA. ASIA ZONE 3

ARMERIA MARITIMA ARCTICA ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 2

ARNICA ALPINA ARCTIC - ALPINE CIRCUMPOLAR ZONE 3

ARNICA FRIGIOA ARCTIC - ALPINE NORTH AMERICA. ASIA ZONE 3

ARTEMISIA ARCTICA ARCTICA ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 2

ARTEMISIA BOREALIS ARCTIC - ALPINE CIRCUMPOLAR ZONE 3

ARTEMISIA GLOMERATA ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 3

ARTEMISIA TILESII TILESII ARCTIC NORTH AMERICA, ASIA ZONE 2
ASTER SIBIRICUS ARCTIC - ALPINE NRHAEI.ASAZONE5

ASTRAGALUS ALPINUS ARCTIC - ALPINE CIRCUMPOLAR ZONE 

ASTRAGALUS APRI INUI ARCTIC NORTHNES AMERICA ZONE 3

ASTRAGALUS UNELLATUS ARCTIC NORTH AMERICA, ASIA ZONE 2
B0YKINIA RICHAROSONII ARCTIC NORTH WEST AMERICA ZONE 3 -

BRAYA PILOSA COASTAL NORTH AMERICA, ASIA ZONE 3

BRAYA PURPURASCENS ARCTIC CIRCUMPOLAR ZONE 2
'"BROMUS PUMPELLIANUS ARCTICUS ARCTIC NORTH AMERICA, ASIA ZONE 3

S UPLEURUM TRIRAOIATUM ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE3

SCALAMOGROSTIS NEGLECTA ARCTIC - BOREAL CIRCUMPOLAR ZONE 3

CALTHA PALUSTRIS ARCTICA ARCTIC - ALPINE M NORTH AMERICA, ASIA, EUROPE ZONE 2

CAMPANULA UNIFLORA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

CARDAMINE OIGITATA ARCTIC NORTH AMERICA, ASIA ZONE 2

CAROAMINE PRATENSIS ANGUSTIFOLIA ARCTIC CIRCUMPOLAR ZONE 2

CAREX AQUATILIS ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

CAREX ATROFUSCA ARCTIC - ALPINE CIRCUMPOLAR ZONE 4

CAREX BIGELOWII ARCTIC - ALPINE CIRCUMPOLAR ZONE S

CAREX CHOROORRHIZA ARCTIC CIRCUMPOLAR ZONE 4

CAREX KRAUSEI ARCTIC - ALPINE CIRCUMPOLAR ZONE 3

CAREX MARINA COASTAL CIRCUMPOLAR ZONE 3

CAREX MARITIMA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

CAREX MEMBRANACEA ARCTIC NORTH AMERICA. ASIA ZONE 3

CAREX MISANORA MISANDRA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

CAREX RARI FLORA ARCTIC CIRCUMPOLAR ZONE 3

CAREX ROTUNOATA ARCTIC CIRCUMPOLAR ZONE 4

CAREX RUPESTRIS ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

CAREX SAXATILIS LAXA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

CAREC SCIRPOIOEA ARCTIC - ALPINE NORTH AMERICA ZONE S

CAREX SURSPATHACEA COASTAL CIRCUMPOLAR ZONE 3

CAREX URSINA COASTAL CIRCUMPOLAR ZONE I
CAREX VAGINATA ARCTIC - ALPINE CIRCUMPOLAR ZONE 4

CASSIOPE TETRAGONA TETRAGONA ARCTIC CIRCUMPOLAR ZONE 2

CASTILLEJA CAUOATA ARCTIC NORTH AMERICA. ASIA ZONE 3

CERASTIUM BEERINGIANUM BEERINGIANUM ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 2

CERASTIUM BEERINGIANUM GRANOIFLORUM ARCTIC NORTH AMERICA. ASIA ZONE S

CERASTIUM JENISEJENSE ARCTIC NORTH AMERICA, ASIA ZONE 2

CHRYSANTHEMUM BIPINNATBE BIPINNATUS ARCTIC NORTH AMERICA, ASIA ZONE S

CHRYSANTHEMUM INTEGRIFOLIUM ARCTIC NORTH AMERICA ZONE 3

CHRYSOSPLENI UM TETRANORUM ARCTIC CIRCUMPOLAR ZONE 2
COCHLEARIA OFFICINALIS ARCTICA COASTAL CIRCUMPOLAR ZONE 2

COLPODIUM VAHLIANUM ARCTIC CIRCUMPOLAR ZONE 2

OESCHAMPSIA CAESPITOSA ORIENTALIS ARCTIC NORTH AMERICA, ASIA ZONE 2

DESCURIANIA SOPMIOIOES ARCTIC CIRCUMPOLAR ZONE 3

OQOECATHEON FRIGIDUM ARCTIC NORTH NEST AMERICA ZONE 3

RAMA ALPINA ARCTIC - ALPINE CIRCUMPOLAR ZONE I

ORARA BOREALIS COASTAL NORTH AMERICA, ASIA ZONE 4
ORABA CINEREA ARCTIC - ALPINE CIRCUMPOLAR ZONE 3

RAMA CORYMBOSA ARCTIC CIRCUMPOLAR ZONE I

RABA GLARELLA ARCTIC - ALPINE CIRCUMPOLAR ZONE 3

ORABA LACTEA ARCTIC CIRCUMPOLAR ZONE 2

DRABA LONGIPES ARCTIC NORTH VEST AMERICA ZONE 3

DRYAS INTEGRIFOLIA INTEGRIFOLIA ARCTIC - ALPINE NORTH AMERICA ZONE I

OUPONTIA FISHERI COASTAL CIRCUMPOLAR ZONE I
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Table DI (cont'd). Floristic classifications for the vascular flora.

SPECIES NAME PHYSIOGAPAIC UNIT SEOGRAPHi RANGE 'OUNG'S ZONES

ELYMUS ARENARIUS MOLLIS VILLOSISSIMUS ARCTIC NORTH AMERICA. ASIA ZONE 3

EPILOPIUM DAAURICUM ARCTICUM ARCTIC - ALPINE CIRCUMPOLAR ZONE 4

EPILOBIUM LATIFOLIUM ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

EQUISETUM ARVENSE ARCTIC - BOREAL CIRCUMPOLAR ZONE 2

EQUISETUM SCIRPOIOES ARCTIC - BOREAL CIRCUMPOLAR ZONE 5

EQUISETUM VARIEGATUM ARCTIC - BOREAL CIRCUMPOLAR ZONE 2

ERIGERON ERIOCEPHALUS ARCTIC CIRCUMPOLAR ZONE 2

ERIGERON HUMILIS ARCTIC - ALPINE CIRCUMPOLAR ZONE 5

ERIGEROM HYPERROREUS ARCTIC - ALPINE NORTH WEST AMERICA ZONE 4

ERIOPHORUM ANGUSTIFOLILIM SUBARCTICUM ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

ERIOPHORUM CALLITRIX ARCTIC - ALPINE CIRCUMPOLAR ZONE 5

ERIOPHORUM RUSSEOLUM ARCTIC - ALPINE CIRCUMPOLAR ZONE 5

ERIOPHORUM SCIEUCIZERI SC1EUCHZERI ARCTIC CIRCUMPOLAR ZONE 2

ERIOPMORUM TRISTE ARCTIC CIRCUMPOLAR ZONE I

ERIOPHORUM VAGINATUM ARCTIC - BOREAL CIRCUMPOLAR ZONE 5

ERITRICHUM ARETIOIDES ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 2

ERYSIMUM PALLASSII ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

EUTREMA EDMAROSII ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

FESTUCA RAFFINENSIS ARCTIC - ALPINE CIRCUMPOLAR ZONE I

FESTUCA BRACMYPHYLLA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

FESTUCA OVINA ALASKENSIS ARCTIC - ALPINE NORTH MEST AMERICA ZONE 4

FESTUCA RUBRA ARCTIC - BOREAL CIRCUMPOLAR ZONE 3

GENTIANA PROSTRATA ARCTIC - ALPINE M NORTH AMERICA, ASIA, EUROPE ZONE 4

GERTIANELLA PROPINQUA PROPINQUA ARCTIC - ALPINE NORTH AMERICA ZONE 4

HEDYSARUM ALPIN4UM AMERICANUM ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 3

HEDYSARUIM MAO(INZII ARCTIC - BOREAL NORTH AMERICA ZONE 3

HIEROCHLOE ALPIMA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

HIEROCHLOE PAUCIFLORA ARCTIC NORTH AMERI:A. ASIA ZONE 2

HIPPURIS TETRAPYLLA COASTAL CIRCUMPOLAR ZONE 3

HI
0
PURIS VULGARIS ARCTIC - BOREAL CIRCUMPOLAR ZONE 3

HONCKENYA PEPLOIDES PEPLOIGES COASTAL ^IRCUMPOLAR ZONE 3

JUNCUS AACTICUS ALASKANUS ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 3

JUNCUS BIGLUMIS ARCTIC - ALPINE CIRCUMPOLAR ZONE I

JUNCUS CASTANEUS CASTANEUS ARCTIC - ALPINE CIRCUMPOLAR ZONE 3

JUNCUS CASTANEUS LEUCOCHLAMYS ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 3

JUNCUS TRIGLUMIS ALBESCENS ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 3

KOBRESIA MWOSUROIOES ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

KOBRESIA SIBIRICA ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 5

KOENIGIA ISLANOICA ARCTIC - ALPINE CIRCUMPOLAR ZONE 3

LAGOTIS GLAUCA MINOR ARCTIC NORTH AMERICA, ASIA ZONE

LEOLU PALUSTRE OECUMBENS ARCTIC - BOREAL NORTH AMERICA, ASIA ZONE 3

LESQUERELLA ARCTICA ARCTICA ARCTIC NORTH AMERICA ZONE 2

LLOYOIA SEROTINA ARCTIC - ALPINE W NORTH AMERICA, ASIA, EUROPE ZONE 2

LUPINUS ARCTICUS ARCTIC NORTH AMERICA ZONE 5

LUZULA ARCTICA ARCTIC CIRCUMPOLAR ZONE I

LUZULA CONFUSA ARCTIC - ALPINE CIRCUMPOLAR ZONE I

LUZULA KJELL4ANIANA ARCTIC NORTH AMERICA. ASIA ZONE 2

LUZULA WULTIFLORA ARCTIC - BOREAL CIRCUMPOLAR ZONE 4

LYCOPODI .R4 SELAGO APPRESSUM ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

MERTENSIA MARITIMA MARITIMA COASTAL EASTERN NORTH AMERICA ZONE 2

MINUARTIA ARCTICA ARCTIC - ALPINE NORTH AMERICA. ASIA ZONE 5

MINUARTIA ROSSII ARCTIC - ALPINE NORTH AMERICA ZONE 2

MINUARTIA RUBELLA ARCTIC - ALPINE CIRCUMPOLAR ZONE I

ORTHILIA SECUNOATA OBTUSATA ARCTIC - BOREAL CIRCUMPOLAR ZONE 4

OXYRIA DIGYNA ARCTIC - ALPINE CIRCUMPOLAR ZONE I

OXYTROPIS ARCTICA ARCTIC NORTH AMERICA. ASIA ZONE 2

OXYTROPIS BOREALIS ARCTIC NORTH AMERICA, ASIA ZONE

OXYTROPIS CAMPESTRIS GRACILIS ARCTIC - ALPINE NORTH AMERICA ZONE 3

OXYTROPIS CAMPESTRIS JOROALLI ARCTIC - ALPINE NORTH WEST AMERICA ZONE 3

OXYTROPIS DEFLEXA FOLIOLOSA ARCTIC - ALPINE NORTH AMERICA ZONE 3

OXYTROPIS MAYOELLIANA ARCTIC NORTH AMERICA, ASIA ZONE 3

OXYTROPIS NIGRESCENS BRYOPHILA ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 2

PAPAVER LAPPONICUM OCCIGENTALE ARCTIC CIRCUMPOLAR ZONE I

PAPAHER MACOUNII ARCTIC NORTH AMERICA. ASIA ZONE 2

PARNASSIA KOTZEBUEI ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 3

PARRTA NUDICAULIS NUOICAULIS ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 2

p PARRYA NUOICAULIS SEPTENTRIONALIS ARCTIC NORTH AMERICA, ASIA ZONE 3

PEGICULARIS CAPITATA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

PEGICULARIS HIRSUTA ARCTIC EASTERN NORTH AMERICA ZONE I

PEOICULARIS LANATA ARCTIC - ALPINE NORTH AMERICA. ASIA ZONE 2

PEGICULARIS LANGSOORFFII ARCTICA ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 2

PEDICULARIS SUOETICA ALBOLABIATA ARCTIC NORTH AMERICA, ASIA ZONE 2

PEOICULARIS SUDETICA INTERIOR ARCTIC - ALPINE NORTH WEST AMERICA ZONE 3

PEOICULARIS VERTICILLArA ARCTIC - ALPINE M NORTH AMERICA, ASIA, EUROPE ZONE 3

PETASITES FRIGIOUS ARCTIC - BOREAL V NORTH AMERICA. ASIA, EUROPE ZONE 3

PHIPPSIA ALGIDA ARCTIC - ALPINE CIRCUMPOLAR ZONE I

PLEUROPOGON SABINEI ARCTIC CIRCUMPOLAR ZONE I
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Table D (cont'd).

SPECIES NAME PHYSIOGRAPHIC UNIT GEOGRAPHIC RANGE 'OjNG'S ZONES

POA ALPIGENA ARCTIC CIRCUMPOLAR ZONE I

POA ARCTICA ARCTIC - ALPINE CIRCUMPOLAR ZONE I

POS GLAUCA ARCTIC - ALPINE CIRCUMPOLAR ZONE 3

P0A MALACANTHA ARCTIC NORTH AMERICA. ASIA ZONE 2
POA PRATENSIS ARCTIC - BOREAL CIRCUMPOLAR ZONE 4

POLE'ONIUM ACUTIFLORU1 ARCTIC - ALPINE V NORTH AMERICA, ASIA, EUROPE ZONE 2

POLEMONIUM BOREALE ARCTIC - ALPINE CIRCUMPOLAR ZONE 2
* POLYGONUM BISTORTA PLUMOSIJA ARCTIC - ALPINE NORTH AMERICA. ASIA ZONE 2

POLYGONIM VIVIPARUM ARCTIC - ALPINE CIRCUMPOLAR ZONE 2
POTENTILLA HOOKERIANA HOOKERIANA ARCTIC - ALPINE NORTH AMERICA. ASIA ZONE S

POTENTILLA HYPARCTICA ARCTIC CIRCUMPOLAR ZONE I

POTENTILLA PALUSTRIS ARCTIC - BOREAL NORTH AMERICA. ASIA ZONE 4

POTENTILLA PULCHELLA COASTAL CIRCUMPOLAR ZONE 2
POTENTILLA UNIFLORA ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 2
PRIMULA BOREALIS COASTAL NORTH AMERICA, ASIA ZONE 2

PUCCINELLIA ANERSONII COASTAL EASTERN NORTH AMERICA ZONE 2

PUCCINELLIA ANGUSTATA COASTAL CIRCUMPOLAR ZONE I

PUCCINELLIA PHRYGANOOES COASTAL CIRCUMPOLAR ZONE 2
PYROLA GRANOIFLORA ARCTIC - BOREAL CIRCUMPOLAR ZONE

RANUNCULUS GMELINI GMELINI ARCTIC - ROREAL NORTH AMERICA. ASIA ZONE 2

RANUNCULUS HYPERBOREUS HYPERBOREUS ARCTIC - ALPINE CIRCUMPOLA
0  

ZONr 2

RANUNCULUS NIVALIS ARCTIC CI RCUMPO.AR ZONE 2

RANUMCULUS PALLASII ARCTIC CIRCUMPOLAR ZONE 2

RANUNCULUS PEDATIFIOUS AFFINIS ARCTIC - ALPINE CIRCUIMPO LAR ZONE 2

RANUNCULUS TRICHOPHYLLUS ERADICATUS ARCTIC - BOREAL CIRCUMPOLAR ZONE 3

RURUS CHAMAEMORUS ARCTIC - BOREAL CIRCUMPOLAR ZONE

SAGINA INTERMEDIA ARCTIC CIRCUMPOLAR ZONE 2

SALIX ALAXENSIS ALAXENSIS ARCTIC NORTH AMERICA. ASIA ZONE S

SALIX ARCTICA ARCTIC - ALPINE CIRCUMPOLAR ZONE I

SAL lX ARCTOPHILA ARCTIC EASTERN NORTH AMERICA ZONE 2

SALlX BRACHYCARPA NIPHOCLADA ARCTIC NORTH MEST AMERICA ZONE 3

SAL IX GLAUCA ARCTIC - ALPINE CIRCUMPOLAR ZONE

SALIX LANATA RICHARDSONII ARCTIC CIRCUMPOLAR ZONE 3

SALIX OVALIFOLIA OVALIFOLIA COASTAL NRTH AMERICA, ASIA ZONE 2

SALIX PHLEBOPHYLLA ARCTIC NORTH AMERICA, ASIA ZONE 2

SALIX PLANIFOLIA PULCHRA PULCHRA ARCTIC NORTH AMERICA, ASIA ZONE 2

SALIX RETICULATA RETICULATA ARCTIC - ALPINE CIRCUMPOLAR ZONE 3

SALIX ROTUNDIFOLIA ROTUNDIFOLIA ARCTIC NORTH WEST AMERICA ZONE 2

SALIX SPHEMOPHYLLA ARCTIC - ALPINE NORTH AMERICA. ASIA ZONE 3

SAUSSUREA ANGUSTIFOLIA ARCTIC NORTH WEST AMERICA ZONE S

SAXIFRAGA BRONCHIALIS FUNSTONII ARCTIC - ALPINE NORTH AMERICA. ASIA ZONE 2

SAXIFRAGA CAESPITOSA ARCTIC m ALPINE CIRCUMPOLAR ZONE I

SAXIFRAGA CERNUA ARCTIC - ALPINE CIRCUMPOLAR ZONE I

'1 SAXIFRAGA FOLIOLOSA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

SAXIFRAGA HIERACIFOLIA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

SAXlFRAGA HIRCULUS PROPINOUA ARCTIC - ALPINE CIRCUMPOLAR ZONE I

SAXIFRAGA NELSONIANA ARCTIC - ALPINE NORTH AMERICA. ASIA ZONE 2

SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA ARCTIC - ALPINE CIRCUMPOLAR ZONE I

SAXIFRAGA RIRULARIS ARCTIC - ALPINE CIRCUMPOLAR ZONE I

SAXIFRAGA TRICUSPIDATA ARCTIC - ALPINE NORTH AMERICA ZONE 2

SEOUM ROSEA INTEGRIFOLIUM ARCTIC - ALPINE NORTH AMERICA. ASIA ZONE 5

SENECIO ATROPURPUREUS FRIGIOUS ARCTIC NORTH AMERICA, ASIA ZONE 2

SENECIO CONGESTUS ARCTIC - BOREAL CIRCUMPOLAR ZONE 2

SENECIO HYPERROREALIS ARCTIC NORTH REST AMERICA ZONE

SENECIO RESEDIFOLIUS ARCTIC - ALPINE NORTH AMERICA. ASIA ZONE 3

SILENE ACAULIS ARCTIC - ALPINE EASTERN NORTH AMERICA ZONE I

SILENE INVOLUCRATA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

SILENE AAHLBERDELLA ARCTICA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

SPARGANIUM HYPERROREUM ARCTIC CIRCUMPOLAR ZONE A

STELLARIA EDWAROSI I ARCTIC CIRCUMPOLAR ZONE I
STELLARIA HUNIFUSA COASTAL CIRCUMPOLAR ZONE 2

STELLARIA LAETA ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE I

TARRXACUM CERATOPHORUM ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

TARAXACUM PHYMATOCARPUM ARCTIC NORTH AMER ICA ZONE 2

THALICTRUM ALPINUM ARCTIC - ALPINE CIRCUMPOLAR ZONE 3

THLASPI ARCTICIM ARCTIC NORTH WEST AMERICA ZONE 3

TOFIELOIA PUSILLA ARCTIC - ALPINE CIRCUMPOLAR ZONE 3

TRISETUM SPICATUN ARCTIC - ALPINE CIRCUMPOLAR ZONE 2

UTRICULARIA VULGARIS MACRORHIZA ARCTIC - BOREAL NORTH AMERICA ZONE 4

VACCINILM ULIGINOSUM MICROPHYLLUM ARCTIC- ALPINE CIRCUMPOLAR ZONE 3

HACCINIUM AITIS-IDAEA MINUS ARCTIC - BOREAL CIRCUMPOLAR ZONE 3

VALERIANA CAPITATA ARCTIC - ALPINE NORTH AMERICA, ASIA ZONE 2
C. AILHELMSIA PHYSOOES ARCTIC NORTH AMERICA. ASIA ZONE 3
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