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the flora and the increased plant productivity, particularly of shrubs, as one moves inland. The predominantly wet 
landscape also creates steep vegetation gradients within elevation changes of a few centimeters. Small hummocks and 
higher microsites associated with ice wedge polygon relief may be elevated only 10-25 cm above the level of saturated 
soils but can support rich mesic tundra plant communities. Thus each point in the tundra of the Prudhoe Bay region 
is a product of numerous microscale, mesoscale and macroscale environmental gradients. This study examines these 
three scales of environmental gradients and their effects on the vegetation. Data from 92 permanent study plots are 
presented to document 42 vegetation types. Maps of the region (Walker et al. 1980) are analyzed to determine how 
the gradients affect the mapped vegetation and landform units. At the microscale, soil moisture, soil pH, percentage 
of organic matter, soil nutrients, snow depth, hummock size, cryoturbation and animal activity are examined. Pearson's 
correlation analysis is used to explore the relationships between variables and the cover data for each plant species. 
The mesoscale variables that are examined are all related to the loess gradient. The effects of loess on the soils and 
composition of the vegetation are studied using the same techniques as for the microscale variables. The macro scale 
portion of the study focuses on the effects of the steep coastal temperature gradient. A floristic analysis examines the 
flora with respect to the temperature, soil moisture and cryoturbation gradients. A willow study correlates summer 
warmth with the width of growth rings and the height of Salix lanata ssp. richardsonii along a 100-km north-south 
transect. A vegetation zonation of the coastal plain in the vicinity of the Sagavanirktok River based only on shrub 
height is also presented. 
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PREFACE 

This report was prepared by Dr. Donald A. Walker, Research Associate, Institute 
of Arctic and Alpine ReseaTch (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 (lBP) and is part of CRREL research activities conducted under DA Project 
4AI61102AT24, 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 Kom~hkova, INST AAR, 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 
INST AAR 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 INST AAR 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 
University of Colorado Medical School, sectioned and mounted the willow stems for 
the growth ring analysis. 
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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 
of nonglaciated wet coastal tundra with primarily 
alkaline soils. The recent extensive development 
(Fig. 2) has created a need for information regard
ing this relatively unknown type of tundra. The 
objective of this report is to provide a thorough 
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description and analysis of the regional vegetation 
and environmental gradients. 

Most of our knowledge of Alaskan arctic wet 
coastal ecosystems comes from Barrow, Alaska, 
which is an acidic tundra region. The early de
tailed ecosystem research at Barrow was, for the 
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Figure 1. Location of Prudhoe Bay on the northern coast of Alaska. (From Walker et al. 1980.) 



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 
the Naval Arctic Research Laboratory because of 
the difficulty of traveling inland. The Prudhoe 
Bay research had the advantage of easy access to a 
large diverse area of tundra due to the presence of 
the trans-Alaska pipeline haul road and the exten
sive road network within the region. This made 
feasible a detailed examination of the mesoscale 
and macroscale environmental and vegetation gra
dients along a continuous latitudinal transect. 
Cantlon (1961) was the first to discuss the vegeta-
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tion of northern Alaska in terms of microscale, 
mesoscale and macro scale environmental gra
dients, and his precedent is followed here. * 

• The micro scale gradients are discussed first because the vege
tation types are most easily defined in relation to microscale 
phenomena, and these types are discussed in the chapters on 
mesoscale and macroscale gradients. Some readers may prefer 
to read the chapters on mesoscale and macro scale gradients 
(Chapters 4 and 5) first, as this material may be of broader in
terest. This can be done with only occasional references to 
Chapter 3, particularly Table 3. 



The micro scale gradients are described in Chap
ter 3. Included here are descriptions of the major 
vegetation types and discussions of site moisture, 
snow depth and cryoturbation gradients. The pri
mary emphasis is on soil moisture characteristics, 
their relationship to patterned-ground features, 
and the effects on other soil parameters. A major 
portion of the chapter is devoted to the responses 
of individual plant taxa to the various gradients. 
Chapter 4 considers the mesoscale gradients, pri
marily those related to loess deposited from the 
Sagavanirktok River. It includes discussion of the 
variation in soil parameters and species composi
tion between study sites within the Prudhoe Bay 
region. Chapter 5 deals with macroscale patterns. 
It includes a floristic analysis, which examines the 
influence of the coastal temperature gradient on 
the regional flora. It also examines the importance 
of various worldwide floristic influences on the re
gional flora and how the relative proportion of the 
various elements changes along the temperature 
and soil moisture gradients. Chapter 5 also dis
cusses the changes in shrub productivity along the 
temperature gradient by examining the variation 

3 

in the height and growth ring widths of Salix lan
ala ssp. richardsonii along a loo-km transect from 
the coast to the arctic foothills. 

This work was part of a multidisciplinary effort 
conducted by the International Biological Pro
gram (lBP) to examine the tundra biome (Brown 
1975, Tieszen 1978, Brown et al. 1980, Walker et 
al. 1980), which built on an already substantial 
volume of research at Barrow (Britton 1973, Gunn 
1973). This report is an edited version of a thesis 
prepared in 1981. Since it was written, there have 
been several new ecological studies related to envi
ronmental impacts within the oil field (e.g. U.S. 
Army Corps of Engineers 1980, 1982, LGL Alas
ka Research Associates 1983). There is also a new 
guidebook for the regional permafrost features 
(Rawlinson 1983) and a major new work on the 
paleoecology of Beringia (Hopkins et al. 1982). 
The rapid growth in knowledge of the region has 
dated some of the introductory material in Chap
ter 2, particularly the sections on geology and 
wildlife. Interested readers should consult the 
above references for more up-to-date discussions 
of these topics. 
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CHAPTER 2. DESCRIPTION OF THE REGION 

TOPOGRAPHY 

The area discussed here is roughly defined by 
the extent of the road network as it existed in 1978 
(Fig. 3). It lies between the Sagavanirktok River 
on the east and the Kuparuk River 25 km to the 
west and extends about 10 km inland to just south 
of the Deadhorse airfield. In 1979 the Kuparuk 
Field was connected to the Prudhoe Bay region by 
a road to the west. The Kuparuk Field is farther 
from the coast, and the vegetation is somewhat 
different from that in the main Prudhoe Bay re
gion, mainly because the terrain is more rolling, 
the climate is relatively warm, and the tundra is 
acidic. The vegetation of the Kuparuk area was ex
amined in 1980 but is discussed here only in com
parison to the main Prudhoe Bay area. 

Within the study area the terrain is mostly flat. 
From the air the dominant geomorphic character
istics are the numerous lakes and the polygonally 
patterned ground (Fig. 4 and 5). The lakes have a 
long-axis orientation of about N15 oW, and they 
are "thaw lakes" in that they have been formed 
and enlarged by the thawing of frozen ground 
(Black and Barksdale 1949, Black 1969, Sellmann 
et al. 1975). Their elliptical shape and parallel 
alignment have been attributed to the action of 
wind (Carson and Hussey 1959, 1962, Rex 1961). 
The exact mechanisms for lake orientation are 
not, however, completely understood (Mackay 
1963). The lakes are relatively short-lived phenom
ena that form, expand and drain within a few 
hundred to thousands of years. The process is cy
clic, as new lakes form in the basins of drained 
lakes. These smaller lakes eventually enlarge until 
they too are drained, often by a stream that 
breaches the lake basin. The entire process is 
termed the "thaw lake cycle" and is described by 
Hopkins (1949), Britton (1967), Billings and Pe
terson (1980), Everett (1980d) and others. 

Ice wedge polygons dominate the terrain be
tween thaw lakes. The most widely accepted expla
nation for ice wedge polygon formation is Lef
fingwell's thermal contraction crack theory (Lef-
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fingwell 1915, 1919, Lachenbruch 1959, 1966). 
According to this theory, cracks form in the tun
dra when the surface contracts due to low winter 
temperatures. These cracks form a polygonal net
work similar in pattern to that formed in clays of 
dry lake basins, except the polygons are much 
larger, normally 5-40 m in diameter. In the spring, 
when there is unfrozen water on the tundra sur
face, water flows into the cracks. Below the per
mafrost table this water freezes, preventing the 
cracks from closing as the ground temperatures 
rise. Frost crystals, wind-blown snow and sand 
may also keep the cracks from closing. This proc
ess, repeated over many winters, eventually results 
in an ice wedge. Low-centered polygons are the 
most common ice wedge polygon form in the 
Prudhoe Bay region. Most are nonorthogonal, i.e. 
the ice wedges do not intersect at right angles. The 
polygon diameters range between 5 and 12 m 
(Everett 1980d). Each low-centered polygon is 
composed of three elements: a central basin, a 
raised peripheral rim and a trough. The rim con
sists of soil displaced by the ice wedge. The rims of 
adjacent polygons are separated by a trough that 
marks the position of the ice wedge. The actual ice 
wedge is usually only a few centimeters beneath 
the trough. Microrelief associated with low
centered polygons is commonly less than 0.5 m but 
can range up to 1 m (Everett 1980d). 

High-centered polygons are another common 
feature. These form in two ways. Britton (1967) 
described one process that occurs in regions where 
there is rapid accumulation of peat, primarily 
Sphagnum peat. The peat forms in the polygon 
basins until the basin is converted to a raised poly
gon center. This process is common in acidic por
tions of the coastal plain, but it apparently does 
not occur in the alkaline tundra of the Prudhoe 
Bay region. Here most high-centered polygons 
form as a result of melting of the ice wedges, cre
ating a deeper trough and a relatively elevated 
polygon center. This commonly occurs in areas 



Figure 4. Oriented thaw lakes in the Prudhoe Bay region. 

Figure 5. Low-centered polygons in the delta of the Kuparuk River. 
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where the local drainage has been improved, either 
by the formation or drainage of a thaw lake or by 
the proximity to a stream or river that has a steep 
drainage gradient along its margin. High-centered 
polygons also occur along roads where ponding, 
thermo karst and settling of the road have changed 
the local hydrologic regime. 

Polygons of one form or the other, sometimes 
with low- and high-centered forms mixed together 
in complex systems, cover most of the Prudhoe 
Bay landscape. Although the region is generally 
flat, on a microscale the surface is actually quite 
rough. Microrelief variations of less than 0.5 m as
sociated with ice wedge polygons are responsible 
for most of the spatial variation in soil and vegeta
tion type within the area. 

Other landform types associated with flat sur
faces include nonpatterned ground, disjunct poly
gon rims, reticulate-patterned ground, frost scar 
terrain and hummocks (Everett 1980d). Nonpat
terned ground and disjunct polygon rims are com
monly associated with new surfaces in recently 
drained lake basins. Reticulate-patterned ground 
occurs on well-drained upland surfaces, often near 
streams. The pattern is a complex arrangement of 
slightly convex polygons with diameters less than 1 
m (Everett 1980d). Frost scars, or nonsorted cir
cles, are another form of patterned ground. The 
circles are 1-2 m in diameter with a center spacing 
on the order of 2.5 m (Everett 1980d). The central 
areas of the frost scars are often barren and frost 
active. Washburn (1969) has described the proc
esses involved in frost scar formation. The sloping 
terrain associated with pingos and streams is com
monly very frost active, with small frost scars 
and/ or large earth hummocks. The hummocks can 
be up to 0.2 m tall and 0.5 m in diameter (Everett 
1980d). 

Pingos are the most distinctive features in the 
region. These small, dome-shaped hills are pro
ducts of cryostatic forces that occur with the de
velopment of permafrost in recently drained lake 
basins (Porsild 1938, Mackay 1962, 1979, Everett 
1980d). 

Several streams and rivers give the landscape 
further variety. The Sagavanirktok and Kuparuk 
rivers have numerous braided channels with exten
sive gravel and sand bars. Active sand dunes occur 
in the deltas of both rivers and are extensive along 
the western bank of the Sagavanirktok. Bluffs and 
terraces associated with the rivers provide suffi
cient terrain relief so that snowbanks last into late 
July. The Putuligayuk and Little Putuligayuk are 
smaller rivers and have oxbow lakes and beaded 

7 

thaw ponds. The extensive, barren gravel bars in 
the larger rivers are due to the high spring runoff 
levels that occur within ten days following break
up. Up to 90% of the annual flow can occur with
in this period on the Little Putuligayuk River 
(Carlson et al. 1977). During midsummer and late 
summer, flow rates are much reduced, exposing 
the river bars. 

Murray (1978) has noted that the large gravel
bottomed rivers in the region are the main features 
that make the Prudhoe Bay area so different from 
the IBP study site at Barrow and the coastal plain 
west of the Kuparuk River. The rivers west of the 
Kuparuk and east of the Utukok River near Icy 
Cape all either drain into the Colville River or 
have their headwaters in the unconsolidated de
posits of the coastal plain or in the foothills associ
ated with Lookout Ridge. The Kuparuk, Sagavan
irktok, Shaviovik, Canning, Hulahula, Okpilak 
and rivers to the east all have their headwaters in 
bedrock areas of the Brooks Range. 

The Sagavanirktok River is responsible for the 
calcareous substrate in the Prudhoe Bay region 
and along the river to the south (Drew 1957, Ko
randa 1960, O'Sullivan 1961, Murray 1978, Par
kinson 1978, Steere 1978). The river and many of 
its tributaries pass through the Lisburne limestone 
deposits on the northern flank of the Brooks 
Range. The calcareous silts are spread from the 
broad river channels to the surrounding terrain by 
strong easterly winds (Benson et al. 1975, Walker 
and Webber 1979b). 

The seacoast is another distinct and interesting 
area, with coastal bluffs, driftwood-littered strand 
lines, sand beaches, saltwater lagoons and estuar
ies. Numerous barrier islands occur offshore. 

The morphology of the North Slope in general 
has been reviewed by H. J . Walker (1973). The 
periglacial landforms in the Prudhoe Bay region, 
excluding those at the coast, have been described 
and mapped at a scale of 1: 12,000 by Everett 
(1980d). The hydrology of the region has been dis
cussed by Bilgin (1975), Carlson et al. (1977) and 
Updike and Howland (1979). 

GEOLOGY 

The oil and gas is contained in Sadlerochit sand
stones at a depth of about 3000-3300 m. Oil has 
also been found in the Kuparuk, Sagavanirktok, 
Shublik and Lisburne formations (Fig.6). The oil
bearing formations lie along the Barrow Arch, 
which runs parallel to the northern Alaskan coast-
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line. The hydrocarbons are trapped in the Prud
hoe Bay field by truncation of the Sadlerochit for
mation by Lower Cretaceous shales east of the 
Sagavanirktok River and by faults on the north 
and southwest sides. The area of closure on the 
top of the Sadlerochit formation, forming the 
main Prudhoe Bay oil pool, is about 500 km 2. De
tails of the structure of the field and the geologic 
history are contained in Rickwood (1970) and 
Morgridge and Smith (1972). The Lower Creta
ceous shales and Upper Cretaceous mudstones, 
shales and sandstones above the oil-bearing rocks 
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have been given informal designations as shown in 
Figure 6. The deep conglomerates, mudstones and 
sandstones of the Sagavanirktok formation are 
products of deposition in a shallow sea that cov
ered much of northcentral Alaska during the Ter
tiary period (Morgridge and Smith 1972). 

The stratigraphic column is topped by up to 150 
m of unconsolidated Quaternary gravel deposits 
(BP Alaska, Inc. 1971) termed the Gubik forma
tion (Smith and Mertie 1930, O'Sullivan 1961, 
Black 1964). O'Sullivan described the Quaternary 
deposits of the coastal plain and contrasted the 



deposits in the Kuparuk-Sagavanirktok region 
with those to the west. Much of the Gubik sedi
ment was formed in a marine environment, but 
there is intermixing with fluvial and eolian de
posits (O'Sullivan 1961, Black 1964). Everett 
(1980c) considered the Quaternary deposits in the 
Prudhoe Bay region to be reworked Tertiary sedi
ments of materials derived from the Brooks 
Range. Much of the surface is mantled with about 
1 m of loess and surface organic deposits (Everett 
1980c). 

The surface geology of the Prudhoe Bay region 
has been mapped by Updike and Howland (1979). 
The region has not been glaciated. Most of the 
surface is dominated by lacustrine silt and gravel 
deposits associated with lakes in various phases of 
the thaw lake cycle. Large areas are also covered 
by fluvial deposits associated with the active and 
inactive channels of the Sagavanirktok, Kuparuk 
and Putuligayuk rivers. The northeastern portion 
of the region has eolian deposits associated with 
the Sagavanirktok River dunes. Some areas im
mediately adjacent to the coast are mantled by the 
Flaxman formation, a marine sandy mud contain
ing some fairly large boulders (Leffingwell 1919, 
O'Sullivan 1961). The boulders were apparently 
ice-rafted from a Canadian glacial source (Mac
Carthy 1958, Hopkins et al. 1978, Rodeick 1979). 

The history of the sea level in the region for the 
past 30,000 years has been presented by Hopkins 
(1977) and Sellmann and Brown (1973). During the 
last glaciation the sea level retreated north of its 
present location. For the Chukchi Sea on the Sew
ard Peninsula, Hopkins (1977) showed that the sea 
level was at -27 m 30,000 years ago, retreated to 
about -90 m by 18,000 years ago, and then rose to 
near the present level by 5,000 years ago. After the 
ocean retreated, permafrost began developing on 
the exposed coastal plain surfaces. With the read
vance of the ocean following the Itkillik glaciation 
in the Brooks Range (Hamilton and Porter 1975), 
many permafrost areas were covered with water, 
and some of these offshore areas today contain 
subsea permafrost (Lachenbruch and Marshall 
1977, Barnes and Hopkins 1978, Vigdorchik 1978, 
1980b). The sea level history prior to the Wiscon
sin glaciation is much more sketchy. Several au
thors (Hopkins 1977, O'Sullivan 1961, McCulloch 
1967) have recognized terraces in western Alaska 
that represent interglacial warm periods that cor
respond to the history of sea level worldwide. 

Coastal erosion rates in the Prudhoe Bay region 
are on the order of 1 m per year, which is relatively 
low compared to other segments of the Beaufort 
coast (Harper 1978, Hopkins and Hartz 1978a, b). 
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This is due to the sandy beaches along the Prud
hoe Bay coast, which are more stable than the sil
ty, peaty bluffs that are common for long stretch
es of the coastline to the west. O'Sullivan (1961) 
and Vigdorchik (1980a) suggested that the lower 
erosion rates may also be due to greater tectonic 
uplift in the eastern portion of the coastal plain. 

Howitt (1971) has discussed onshore permafrost 
in the Prudhoe Bay region and some of the related 
engineering problems. The depth of permafrost in 
the region is about 660 m, the deepest known in 
Alaska (Gold and Lachenbruch 1973). Near the 
surface the permafrost is particularly ice rich. The 
top 3-4 m of permafrost may contain up to 80070 
interstitial ice, not counting massive ice associated 
with ice wedges (Brown and Sellmann 1973). Ever
ett (1980d) has mapped the top 2.5 m of perma
frost along a 170-m-Iong trench at the Gas Arctic 
gas pipeline test facility at Prudhoe Bay. His maps 
dramatically show the large amounts of massive 
ice wedge and interstitial ice. 

CLIMATE 

The Prudhoe Bay climate is characterized by 
long, cold winters and short, cool summers and 
falls. The annual mean temperature is about 
-13°C, with the July mean ranging from about 
4°C at the coast to about 8 °C at some inland areas 
(Table 1). This places the Prudhoe Bay region well 
within the arctic climate zone as defined by Kop
pen (1936). 

During the winter the sun is below the horizon 
for 49 consecutive days, and the mean monthly 
temperatures remain below O°C from September 
through May. The monthly means for January, 
February and March are around -30°C, and per
sistent winds sometimes produce chill factors of 
less than -110 °C (Gavin 1973). Winter wind data 
for 1974-75 for Prudhoe Bay have been summar
ized by Gamara and Nunes (1976). During that pe
riod (October to March) wind velocities exceeded 
13 km h- 1 73% of the time and exceeded 39 km h- 1 

8% of the time. During November, December, 
January, February and April, winds were from the 
west or west-southwest 44% of the time. Schwerdt
feger (1973) explained that at Barter Island the 
strong winter westerlies are products of cold, sta
ble air flowing from the north and piling up 
against the barrier of the Brooks Range, resulting 
in a west wind parallel to the range. It appears that 
this effect extends as far west as Prudhoe Bay. 

Winter precipitation is generally light. Clear to 
partly cloudy skies are present more than 60% of 



Table 1. Summary of available climatic data (temperature, precipitation and wind) for Prudhoe Bay, Alaska 
(1970-1978). 

a. TEMPERA Tt:RE' 

Distance from coast 
(km) 

Temperature (DC) Thaw Along 
Location J F ,\1 A .\1 J J A S 0 .Y D Annual degree-days Shortest wind ~'eClor 

Arco 8-yr mean -28.2 -31.5 -29.6 -19.4 - 5.9 3.0 6.7 6.0 0.3 -11.9 -20.5 -27.5 -13.0 
( 1970-1978) 

West Dock 0.7 0.7 
1976 1.7 4.1 4.2 0.3 287 
1977 - 1.5 2.6 4.2 1.6 - 3.1 318 

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

Arco 6.0 20.8 
1976 -30.8 -31.9 -29.0 -16.5 - 5.9 3.2 6.8 6.6 1.7 -11.4 -16.5 -30.4 -12.8 571 
1977 -23.1 -28.0 -31.9 -19.1 - 5.5 3.7 5.5 8.2 2.5 - 4.7 -21.4 -23.4 -11.4 613 
1978 -26.0 -24.6 -16.5 - 7.6 2.8 8.4 5.2 2.6 -12.9 -14.8 -23.3 -10.6' 606 

Deadhorse 11.8 26.2 
1976 - 1.9 4.3 7.3 S.8 1.4 556 
1977 -1.2 5.7 7.6 9.8 5.8 - 6.0 879 

b. PRECIPITATION' 

Unfroun Snow Total thawed 
Duration of precip. water precip. 

Dale thaw season (mm) (mm) (mm) 

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

c. WIND 

'dean speed (kml hr) 

Pnncipal direcllon(s) (% of winds from this octant) 

Location J F .\1 A Jf J J A S 0 .Y D 

Pad F' 
1974 > 32.2 16.4 > 23.0 > 30.2 > 21.8 18.7 14.2 

1975 

Gas Arctic site' 
1977' 

1978 

> 22.0 > 21.3 15.5 13.6 > 25.7 --- ---- ----
SW.W(57) NE·E(42) E·SE(31) W·NW(43) NE·E(68) 
NE·E(28) SW·W(41) SW·W(20) E-SE(l7) 

, Haugen (1979) and Walker et al. (1980). 
, January missing. 
I Haugen (1979), IBP site (Wyoming snow gauge). 
, Gauge bridged over by snow. 
, Gamara and Nunes (1976); speed data derived from the following classes: 

NE·E(45) NE·E(45) NE·E(70) E·SE(73) NE·E(62) SW·W(53) SW-W(58) 
W·NW(30) NE·E(24) NE·E(21) 

17.5 13.0 
NE·E(42) E·SE(51) 

15.7 17.2 13.7 
NE·E(54) NE·E(39) E·SE(27) 
N·NE(28) N·NE(38) 

calm, 1-3,4-6,7-10, 11-16, 17-21. > 21 knots, directions derived from 20 0 interval wind roses. 
, Everett (I980b); speed data derived from the following classes: 

0-1,1-2,2-3,3-4,4--5,5-6,6-7,7-8,9-10 mis, directions derived from 15 0 intenal wind roses. 
, Periods of record for 1977 are 28 June-23 July. 24 July-24 August. 
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the time (Brower et al. 1977). The clear weather is 
due to the dominance of high pressure systems and 
the presence of a deep thermal inversion (Conover 
1960). The average April snowpack is on the order 
of 30-40 cm thick. The snow surface is generally 
high-density windpack (to 480 kg m-3

), * with up to 
20 cm of low-density depth hoar at the base of the 
snowpack. The snow surface is rough, with snow 
dunes and sastrugi. 

In summer the region can be divided into two 
fairly distinct climatic areas. The immediate coast
al area has a climate similar to Barrow's. Inland 
areas have a somewhat modified arctic coastal cli
matic regime (Dingman et al. 1980). Along the 
coast there is more fog, less sunshine, and lower 
temperatures than at stations only a few kilom
eters inland. The very steep temperature gradient 
at the Prudhoe Bay coast has been described by 
Haugen (1979) and Walker and Webber (1979b). 
Within the region temperatures are closely corre
lated with the distance to the coast measured in the 
direction of the primary wind vector, N75°E. 
Conover (1960) has described the Arctic Front and 
its influence on seasonal temperatures. 

On days when high temperatures prevail inland, 
a cold sea breeze is often present at the coast 
(Moritz 1977). However, during fall (September 
and October) the coastal areas are relatively warm 
compared to inland areas (Table I) because of the 
moderating influence of the open Beaufort Sea. 
Once the ocean freezes (usually in October), the 
temperature contrast between the coast and inland 
areas is minimal. 

Summer winds have been recorded by Gamara 
and Nunes (1976) and Everett (1980b). Gamara 
and Nunes' data show a preponderance of winds 
from the east and east-northeast for the summer 
of 1975; this is normal. Everett's data show a large 
proportion of winds from the south and west in 
1977. Temperatures in 1975 were about average, 
whereas 1977 was much warmer than normal. 
Rogers (1978) explained the summer wind patterns 
by contrasting pressure conditions north of Prud
hoe Bay with those over the East Siberian Sea. 
Offshore winds and higher temperatures are asso
ciated with high barometric pressure northeast of 
Alaska and low pressure to the west. Onshore 
winds and low temperatures are associated with 
the reverse situation. The wind conditions are also 
important with respect to sea ice. Heavy summer 
ice is correlated with a preponderance of onshore 

* Personal communication with K. Everett, The Ohio State 
University. 
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winds (Rogers 1978). Shapiro and Barry (1978) in
dicated that the severity of late summer ice condi
tions can be forecast in early summer on the basis 
of accumulated thaw degree-days. 

Summer precipitation is frequent, but amounts 
are small. Fog and drizzle are the most common 
forms of summer moisture. Annual precipitation 
for the region has been calculated to be about 160 
mm, based on stream runoff records and summer 
evaporation rates (Kane and Carlson 1973, Ding
man et al. 1979). 

Further details of the Prudhoe Bay climate are 
given by Gavin (1973), Brown et al. (1975) and 
Walker (1980). Also see Conover (1960), McKay 
et al. (1969), Searby and Hunter (1971), Haugen 
(1979, 1980), Moritz (1979), Dingman et al. (1980) 
and Haugen and Brown (1980) for information re
garding North Slope climate and microclimate. 
The synoptic weather patterns for the Beaufort 
Sea region have been described and analyzed by 
Moritz (1979). 

SOILS 

The soils of the Prudhoe Bay region are de
scribed in detail by Everett and Parkinson (Everett 
1975, 1980e, Everett and Parkinson 1977, Parkin
son 1978). The soil names are based on the taxo
nomic methods of the U.S. Department of Agri
culture Soil Conservation Service (Soil Survey 
Staff 1975). Soil nutrient regimes of the Prudhoe 
Bay soils are described by Douglas and Bilgin 
(1975) and Bilgin (1975). 

Of the ten soil orders occurring in the United 
States, four are represented in the Prudhoe region. 
These are the Entisols, Mollisols, Inceptisols and 
Histosols (Table 2). 

The order Entisols includes mineral soils that 
show little or no soil development and are com
mon on unstable sites such as sand dunes and ac
tive alluvial flood plains. Within the region, Per
gelic Cryopsamments and Pergelic Cryorthents 
are representative Entisols. The first occurs in 
dune areas, and the second occurs as recent allu
vial material along the Sagavanirktok and Kupa
ruk rivers. 

Mollisols are dark, base-rich soils commonly as
sociated with the grasslands of the Great Plains. 
In arctic regions Mollisols form on well-drained 
alkaline sites as a result of the oxidation of 
mineral-rich peat (Everett and Parkinson 1977). 
Two Mollisols occur in the Prudhoe Bay region, 
Pergelic Cryoborolls and Pergelic Cryaquolls. 



Table 2. Soils of the Prudhoe Bay region, Alaska. 

Approximate Approximate 
Taxonomic Mapping Identifying field Tedrow Canadian Typical 

name· code· characteristics equivalent t equivalent·· microsite 

Mollisols 
Pergelic Cryoboroll A cold more or less freely Rendzina Brunisolic Static Cryosol Pingos, well-drained hum-

drained soil, underlain by (subhumid to semiarid soil 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 granular surface 
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 
Pergelic 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(1) soil, commonly mottled, Tundra or Half c1udes Terric Humic Organic moderate accumulation of 

having a surface horizon Bog Cryosol, and Terric Mesic organic materials; wide vari-
~ 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 centers and 
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). 

Entisols 
Pergelic Cryorthent A cold, somewhat freely Alluvial Regosolic Static Cryosol River alluvium. 

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 dunes. 
more or less freely drained, (sandy particle size at fami-
sandy soil, lacking signifi- Iy level). 
cant horizon development 
and generally free of organic 
material. 

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

•• Canada Soil Survey Committee (1978). 

12 



Cryoborolls occur only on the best-drained sites, 
such as pingos and some areas of old high-cen
tered polygons. Everett (1980e) considers the 
Cryoboroll to be the zonal soil for the region. It is 
the base-rich analog of the Arctic Brown soil (Per
gelic Cryumbrepts/Pergelic Cryochrepts) de
scribed by Drew and Tedrow (1957) in the Barrow 
area. Pergelic Cryaquolls occur in somewhat less 
well drained sites, such as interfluves with slightly 
convex polygons. In many instances Cryaquoll 
profiles are highly contorted due to frost stirring, 
which mayor may not be expressed at the surface 
in the form of frost scars. Such soils are termed 
Pergelic Ruptic Aqueptic Cryaquolls (Everett and 
Parkinson 1977). 

Inceptisols are mineral soils with altered hori
zons that have lost the bases, iron or aluminum 
but retain other weatherable minerals (Soil Survey 
Staff 1975). At Prudhoe Bay these soils are com
mon in poorly drained sites. The main Inceptisols 
are Pergelic Cryaquepts, which cover broad areas 
of the region. They are characterized by a surface 
peaty layer that may vary in its state of decompo
sition. If the peaty layer exceeds 25 cm, the term 
Histic, which implies a thick organic surface hori
zon, is added to the name. Histic Pergelic Crya
quepts are probably the most common soil in the 
region. 

Histosols are deep organic soils where more 
than half of the upper 80 cm consists of organic 
matter. At Prudhoe Bay these soils are difficult to 
distinguish from Histic Pergelic Cryaquepts, since 
they often require an examination of materials be
low the permafrost table. Three Histosols are rec
ognized in the Prudhoe Bay region. They are dis
tinguished by the degree of decomposition of the 
organic materials. Pergelic Cryofibrists are the 
least decomposed, with coarse, fibrous peat that is 
easily identified as to botanic origin. Pergelic Cry
ohemists are composed of coarse but mostly uni
dentifiable plant remains, and Pergelic Cryosap
rists are almost completely decomposed, with bulk 
densities exceeding 0.2 g cm-3 (Soil Survey Staff 
1975). These three Histosols, in combination with 
Histic Pergelic Cryaquepts, are the primary soils 
occurring in most low-centered polygon complex
es and marshy areas. Parkinson (1978) discussed 
the soils in relation to the major landforms, and 
Everett (1980e) discussed their relation to the thaw 
lake cycle and the evolution of the coastal plain 
landscape. 

Parkinson (1978) discussed some of the prob
lems that the regional and coastal plain soils in 
general represent to the soil taxonomist. Three 
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problems are of particular importance at Prudhoe 
Bay: 1) how to describe soils in patterned ground 
complexes where the sizes of polygonal features 
exceed 10 m2

, which is the current maximum size 
of a pedon according to the USDA methods; 2) 
how to deal with the permafrost table when taxo
nomic criteria often require the examination of 
materials at depths of up to 80 cm (the depth of 
the active layer at Prudhoe Bay rarely exceeds 45 
cm); and 3) how to deal with mineral dilution by 
loess materials in soils that are obviously organic 
in terms of the volume of organic materials but 
fail to qualify as organic soils on the basis of 
weight, the criterion currently used in the taxo
nomic system. While recognizing the difficulties 
of the taxonomic system, Everett has classified 
and mapped the soils of Prudhoe Bay (Everett 
1980e), Barrow (Brown et al. 1980b) and Atka
sook (Everett 1979) according to the USDA frame
work. 

Another widely used approach to soil classifica
tion in the Alaskan Arctic is that of Tedrow (Ted
row et al. 1958, Tedrow and Cantlon 1958, Brown 
1966, Rickart and Tedrow 1967, Tedrow 1977). In 
Tedrow's Tundra Zone, which covers all the 
coastal plain of northern Alaska, he recognizes 
three major groups of soils: Arctic Brown, Tun
dra, and Bog soils. The Arctic Brown soil is char
acteristic of well-drained sites. The Cryoboroll soil 
occurring on dry sites at Prudhoe Bay corresponds 
to the Rendzina soil described from carbonate-rich 
areas in the Brooks Range (Ugolini and Tedrow 
1963). Tundra soils are mineral gley soils topped 
by an organic mat. Two phases are recognized, 
Upland Tundra soil and Meadow Tundra soil. The 
Upland Tundra soil corresponds approximately to 
the Pergelic Cryaquoll soil at Prudhoe Bay. The 
Meadow Tundra soil is approximately equivalent 
to the Pergelic Cryaquepts and Histic Pergelic 
Cryaquepts. Tedrow's Bog soil corresponds to the 
Histosols (Pergelic Cryosaprists, Pergelic Cryo
hemists and Pergelic Cryofibrists), and his Half 
Bog soil corresponds approximately to the Histic 
Pergelic Cryaquept. 

The problems inherent in arctic soil classifica
tion and nomenclature are difficult to resolve, es
pecially in view of other national systems (e.g. the 
Canadian [Canada Soil Survey Committee 1978] 
and Soviet [Ivanova 1956] systems). Tedrow (1977) 
discussed these problems, along with his own pro
posal for a classification system applicable to all 
polar regions. Table 2 presents the approximate 
equivalents of the Prudhoe Bay soils in the Cana
dian and Tedrow systems. 



WILDLIFE 

The fauna of the region reflects the coastalloca
tion in that there are large numbers of shorebirds, 
waterfowl and caribou. These animals are concen
trated near the coast partly because many species 
find their food in the nearby marine environment 
and partly because the lower summer tempera
tures near the coast offer relief from the madden
ing swarms of mosquitoes found inland. The mam
malian fauna of the Prudhoe Bay region is consid
erably different from that of the other well-known 
Alaskan arctic coastal site at Barrow. Caribou 
(Rangijer tarandus granfl) and arctic ground 
squirrels (Spermophilus parry/) are common at 
Prudhoe Bay, and brown lemmings (Lemmus si
bericus) are apparently rare. At Barrow the situa
tion is reversed; caribou and ground squirrels are 
infrequent due to hunting pressure from the Bar
row village, and the brown lemming is the only 
common grazer. Bee and Hall (1956) listed 29 spe
cies of terrestrial mammals occurring on the Arc
tic Slope. Fourteen of these have been recorded 
within the Prudhoe Bay region and another five 
could occur. 

Caribou 
Prudhoe Bay lies on the boundary between the 

summer ranges of the Porcupine caribou herd to 
the east and the Arctic herd to the west (Skoog 
1968). Both of these herds are now smaller than 
normal due to a major population decline in the 
mid-1970s (Gavin 1980). Most of the animals cur
rently visiting the Prudhoe Bay area are thought to 
be part of a subpopulation that Cameron and 
Whitten (1979) have designated the Central Arctic 
herd. This herd is estimated to include about 5000 
animals, and it is confined to the area between the 
Canning and Colville rivers. In years when the 
Arctic herd is large (for example, over 240,000 
animals were reported in the late 1960s), many of 
these animals have apparently passed through the 
Prudhoe Bay region (Gavin 1980). There is also a 
small herd of about 300 caribou that are year
round residents on the northern coastal plain be
tween the Sagavanirktok and Kuparuk rivers 
(Child 1973, 1974). 

Insect harassment is responsible for much of the 
caribou movement during the summer. White et 
al. (1975) mapped the main routes of movement 
due to this response. They also studied the food 
preferences of the Prudhoe Bay caribou in relation 
to the early Prudhoe Bay vegetation map units of 
Webber and Walker (1975). The most commonly 
used vegetation types were those that had the high-
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est percentages of sedges, grasses and willows. The 
sand dunes and coastal areas are very important to 
the caribou because the lower temperatures and 
onshore breezes dampen mosquito activity. Cari
bou often seek higher, relatively windy points such 
as pingos and roadways to escape the insects. Very 
wet sites, although high in potential nutrient avail
ability, are not favored by caribou, possibly be
cause of high insect levels in these areas. The fa
vorite grazing areas are upland sites with gram
inoid tundra; riparian sites, particularly those with 
dwarf willows; and sand dune areas with prostrate 
willows (White et al. 1975). 

Oil-field operations and construction activities 
have had an influence on caribou distribution and 
group composition. Studies by Cameron et al. 
(1979) show that caribou, particularly cows and 
calves, avoid the Prudhoe Bay oil field and the 
corridor of the trans-Alaska pipeline. In an earlier 
study, Child (1973, 1975) demonstrated that cari
bou avoid crossing a simulated pipeline barrier. 
The proliferation of roads, gathering lines and 
major pipelines on the Arctic Coastal Plain pose 
serious barriers to the continued heavy use of the 
region by caribou. 

Foxes, lemmings and ground squirrels 
Underwood (1975) and Hanson and Eberhardt 

(1978, 1979) studied the arctic fox (A/opex /ago
pus) in the region. The foxes range freely over the 
entire area, feeding on lemmings, birds and eggs. 
The dens are restricted to well-drained sites such 
as pingos, ridges and dry riverbanks. Hanson and 
Eberhardt (1979) suggested that the presence of 
man may dampen the cyclic population densities 
of foxes in the Prudhoe Bay region. Normally fox 
populations follow the cyclic patterns of the lem
ming. At Barrow the brown lemming population 
usually peaks every four to five years (Pitelka 
1957, 1973), but similar cycles have not been de
tected at Prudhoe Bay. Gavin (1974) reported a 
lemming population high at Prudhoe Bay in 1969. 
Small fluctuations in the collared lemming (Di
crostonyx groen/andicus) population have been 
noted (Hanson and Eberhardt 1979), but these 
have little effect on fox densities. Garbage from 
the oil-field camps is thought to have a major ef
fect on the fox, since the animals can rely on this 
food source in times of scarce prey (Hanson and 
Eberhardt 1979). 

Arctic ground squirrels and collared lemmings, 
like the foxes, favor dry sites for their dens. Squir
rel dens are common in sand dunes, river bluffs 
and pingos. The diet of the squirrels consists most
ly of the shoots, rhizomes and bulbs of numerous 



plants found in stabilized dune areas, riverbanks 
and pingos. Collared lemming burrows occur in 
drier tundra areas, such as on ridges, uplands and 
high-centered polygon complexes. Sedge nests of 
these animals are frequent in snowbank areas. 
Feist (1975) studied the Prudhoe Bay lemmings 
and found that the collared lemming is much more 
common than the brown lemming. Brown lem
mings occur mainly in wet sites along the coast 
and along some streams. It appears that the ani
mals are commonly associated with vegetation that 
has a large component of Dupontia fisheri. 

Other mammals 
There have been sightings of grizzly bears (Ur

sus horribilis) and wolves (Canis lupus) within the 
oilfield (Gavin 1974, 1980), although neither of 
these animals is common. Polar bears (Thalarctus 
maritimus) have also been sighted (Gavin 1980). 
One apparently denned in the area in 1978, but 
this is unusual. They mainly restrict their activities 
to the ice pack and occasionally visit the offshore 
islands. Gavin (1980) has also reported seeing 
moose (Alces alces), red foxes (Vulpes fulva) and 
least weasels (Mus tela rixosa). Bee and Hall (1956) 
also reported the tundra hare (Lepus othus) from 
the delta of the Kuparuk River. They also found 
tracks of mink (Mus tela vison) and river otters 
(Lutra canadensis) in the Kuparuk delta. Other 
taxa that may occur include the coyote (Canis la
trans), two species of shrew (Sorex cinereus and S. 
arcticus) , two voles (Clethrionomys ruti/us and 
Microtus oeconomus) and possibly the lynx (Lynx 
canadensis). Recent research conducted under the 
IBP Tundra Biome Program and the RATE pro
gram (Research in Arctic Tundra Environments) 
has added much information regarding Arctic 
Slope caribou (White and Trudell 1980), micro
tines (Batzli et al. 1980, Batzli and Jung 1980) and 
arctic ground squirrels (Batzli and Sobaski 1980). 

Birds 
The birds of the region have been more inten

sively studied than the mammals. The most note
worthy reports are by Gavin (1974, 1980), Norton 
et al. (1975), Bergman et al. (1977), Bergman and 
Derksen (1977) and Hanson and Eberhardt (1977, 
1979). Bergman et al. (1977) recorded 72 taxa dur
ing five summers at Storkersen Point. Twenty-five 
of these were breeding. A few kilometers inland, 
Norton et al. (1975) found 34 taxa nesting or sus
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 
restricts the number of terrestrial species. Shrub 
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communities and habitat diversity increase inland, 
and ptarmigan and other birds associated with 
shrubs are more common (Kessel and Cade 1958). 
Shorebirds (plovers, sandpipers and phalaropes) 
are the most common nesters in the region. Of 
these the semipalmated sandpiper (Calidris pusil
la) is by far the most common (Norton et al. 1975, 
Hanson and Eberhardt 1979). Other common 
nesting taxa include the red phalarope (Phalarop
us fulicarius), dunlin (Calidris alpin a) , pectoral 
sandpiper (Calidris melanotos), northern phala
rope (Phalaropus lobatus), buff-breasted sand
piper (Tyngites subruficollis) and Lapland long
spur (Calcarius lapponicus). The Lapland long
spur is one of only two passerines nesting in the re
gion, the other being the snow bunting (Plectro
phenax niva/is). 

Hanson and Eberhardt (1979) reported nesting 
densities for semipalmated sandpipers and Lap
land longspurs of 113 and 24 nests km-2

, respec
tively, with 146 nests km-2 for all species com
bined. Comparable data from the Colville River 
delta show 74 nests km-2 for all species, and at 
Franklin Bluffs there were only 25 nests km-2 

(Hanson and Eberhardt 1979). J. P. Myers* stud
ied densities of nesting shorebirds in relation to 
the vegetation map units in the Prudhoe Bay atlas 
(Walker et al. 1980). His study indicates that the 
lowest shorebird densities are associated with frost 
scar tundra (90 birds km-2

), and the highest densi
ties are found in areas with mixed ponds and poly
gons, that is, areas with combinations of emergent 
vegetation, scattered polygon rims, islands and 
strangmoor features. These areas have up to 570 
birds km-2

• The very high nesting densities ob
served at Prudhoe Bay should be considered in 
any early summer, off-road activities. Norton 
(1972) showed that even air-cushioned vehicles 
could have severe effects on nesting birds. 

The waterfowl and loons in the region include 
the white-fronted goose (Anser albi/rons), pintail 
(Anas acuta), oldsquaw (Clangula hyemalis), king 
eider (Somateria spec tab ilis) , arctic loon (Gavia 
arctica) , red-throated loon (G. stellata) , Canada 
goose (Branta canadensis), black brant (B. nigri
cans) and whistling swan (Olor columbianus). 
Predator species include jaegers (Stercorarius po
marimus, S. parasiticus, and S. longicaudus) , 
glaucous gulls (Larus hyperboreus barrovianus) 
and snowy owls (Nyctea scandiaca). Willow and 
rock ptarmigan (Lagopus lagopus alascensis and 

• Personal communication, Academy of Natural Science and 
Vertebrate Biology, Philadelphia, Pennsylvania, 1977. 



L. mutus nelsom) are conspicuous in the region 
during the spring breeding season and in the fall, 
but like many of the regional birds they remain 
hidden in the tundra through most of the summer. 
The densities of the larger waterfowl and preda
tors are much lower than for the shorebirds, about 
one nest km-2 for all species (Gavin 1973). 

Bergman et al. (1977) developed a wetlands clas
sification scheme for the coastal tundra near Stor
kersen Point and reported waterbird use in their 
various classification units. They also recom
mended several methods for protecting the arctic 
coastal wetlands in areas of oil-field development. 
Disturbances due to oil-field activities, such as 
noise, dust, blocked drainages during snowmelt, 
and oil spills, can cause major problems for water
fowl. The proliferation of powerlines poses an
other problem. The lines are the only obstacles on 
the open tundra for flocks of low-flying migrating 
birds. Bergman et al. (1977) emphasized that large 
tracts of coastal tundra should be set aside and 
protected from all activities to maintain the in
tegrity of the unique breeding areas of the coastal 
region. 

The recent interest in offshore drilling opera
tions has sparked several bird population studies 
as part of the Outer Continental Shelf Environ
mental Assessment Program (e.g. Divoky 1978). 
Of particular relevance to Prudhoe Bay are the 
studies by Connors et al. (1979), which focused on 
the seasonal changes in habitat utilization by 
shorebirds and the relative susceptibility of the 
common species to oil spills and disturbances in 
the littoral zone. 

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

OIL-FIELD FACILITIES 

Prudhoe Bay is a unique frontier metropolis. 
The two nearest native villages are Nuiqsut, 110 
km west in the Colville River delta, and Kaktovik, 
130 km east on Barter Island (Fig. 1). The nearest 
city is Fairbanks, about 600 km south. From the 
air the oil field appears as a sprawling array of 
small communities interconnected by a network of 
roads (Fig. 3). Most of the communities are, in 
fact, quarters and facilities for the various con
tractors and oil-field operators; others are part of 
the field operation and include pumping stations, 
drill sites, power generation facilities, gas com
pressor plants, airfields and docks. Many of what 
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appear from the air to be roads are collections of 
pipelines that connect the drill sites to processing 
plants and ultimately to Pump Station No. I at the 
northern end of the trans-Alaska pipeline. The 
metropolis is thus totally organized around oil 
production, and there are virtually no community 
service facilities as in most municipalities, al
though some are being constructed. 

Transportation to the region is provided via 
road, air and sea. The 650-km pipeline haul road 
connects the region with Fairbanks. Two airports 
capable of handling jet airliners are located at the 
state-operated airfield at Deadhorse and the Arco
owned Prudhoe Bay Airstrip. There are also two 
dock areas for offloading the barge convoys that 
converge there in late summer. 

The oil field has grown rapidly. Twelve years 
ago there were only a few isolated exploratory 
wells and a small landing strip next to the Saga
vanirktok River. Now the gravel road network is 
over 250 km long, and there are nearly as many 
kilometers of pipeline corridors within the region 
(see Brown and Walker [1980] for a history of the 
oil-field development). There are 33 drill sites, and 
each site has from 6 to 18 wells. The total area in
fluenced by the oil field, not counting the Kuparuk 
Field operations, is about 250 km2

• The total size 
of the main oil pool is estimated to extend over 75 
km along the coast and about 30 km inland, cover
ing an area of about 650 km2

• The total estimated 
reserves are 10 billion barrels of oil and 20 trillion 
cubic feet of gas (Larminie 1976). The current an
nual production of about 1.5 million barrels is 
17070 of the total United States production (U.S. 
Army Corps of Engineers 1980). 

ENVIRONMENTAL IMPACTS 

The environmental impacts associated with the 
Prudhoe Bay oil field are difficult to enumerate, 
especially because of their magnitude and because 
the area was wilderness a few years ago. There 
have been numerous large studies of the impacts 
of present and future oil development in northern 
Alaska (e.g. Canadian Department of Indian Af
fairs and Northern Development 1973, Canadian 
Arctic Gas Study Ltd./ Alaskan Arctic Gas Study 
Co. 1973, 1974, Canadian Environment Protec
tion Board 1974, U.S. National Oceanic and At
mospheric Administration 1979, U.S. Department 
of Interior 1979, U.S. Army Corps of Engineers 
1980). These studies touched on most aspects of 
impact, including wildlife; air, water and noise 
pollution; effects of off-road vehicles; sanitation 



and waste disposal; erosion problems; conflicts 
with native land claims; degradation of fish habi
tat; archeological site degradation; social impacts; 
cumulative impacts; and aesthetics. 

The effects on vegetation alone are numerous. 
Those that have been identified are caused by 

1. Air pollution (Richardson 1974). 
2. Roadside dust pollution (Webber et al. 1978, 

Everett 1980b, Werbe 1980). 
3. Terrestrial oil spills (McCown et al. 1973, 

Hutchinson et al. 1974, Deneke et al. 1975, 
Hutchinson and Freedman 1975, McFadden 
et al. 1977, Walker et al. 1978). 

4. Off-road vehicles (Burt 1970a, b, Abele et al. 
1972, 1978, Radforth 1972, 1973a, b, Adam 
1973, 1974, Barrett 1975, Adam and Hernan
dez 1977, Walker et al. 1977). 

5. Saltwater spills associated with the Water
flood Project (U.S. Army Corps of Engi
neers 1980, Simmons et al. 1983). 

6. Flooding associated with road construction 
(Walker and Webber 1980, U.S. Army Corps 
of Engineers 1980) and thermo karst (Lawson 
and Brown 1978). 

Andreev (1976) has reviewed the numerous an
thropogenic effects on tundra vegetation. Impact 
specifically related to oil development was dis
cussed by Klein (1969), Bliss and Wein (1972), 
Babb (1973), Bliss and Peterson (1973), Babb and 
Bliss (1974), How and Hernandez (1975) and Law
son et al. (1978). Brown and Berg (1980) discussed 
some of the problems related to gravel road con
struction in permafrost terrain. Shafer (1979) 
discussed a method of using color IR photography 
to monitor vegetation impact around drill pads. 

The Prudhoe Bay vegetation is particularly sen
sitive to impact for three principal reasons. First, 
it is in an extremely wet environment. The wet 
soils are easily compressed and displaced, result
ing in ponding and the consequent major change 
in plant habitat. The extensive networks of vehicle 
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tracks visible from the air in many places on the 
North Slope attest to this (Hok 1969). Also, the 
distribution of water on the tundra can be easily 
changed by road and pad construction, which 
dams the natural runoff of water in some areas 
and creates excessive and erosive flows in other 
areas. Ponded water, because it acts as a black 
body for heat, causes the permafrost table to de
grade, resulting in thermo karst and the gradual 
enlargement of the flooded area, similar to the 
processes involved in thaw-lake formation. 

Second, Prudhoe Bay's harsh climate affects a 
number of limiting physiological factors for the 
plants. The short growing season and low 
amounts of total summer warmth limit plant pro
duction. Many species found just a few kilometers 
south of Prudhoe Bay cannot grow in the extreme 
coastal environment. Very few woody plants are 
present. This means that many pioneering species 
(e.g. willows) are not available for recolonizing or 
are not particularly effective. Also, the amount of 
recovery that can occur in any single growing sea
son is limited. This is evident along several aban
doned peat roads in the region. These roads were 
abandoned in 1968 after the gravel road network 
was constructed. Near the coast the roads show 
virtually no recovery, with only a few scattered 
plants on the barren peat surface. Farther south 
the roads show much more recovery. 

Third, many of the areas that contain some of 
the rarest and most beautiful plant communities 
are the same areas that attract activities associated 
with oil-field development. For example, ping os 
and vegetated river bars are the most vegetational
ly diverse areas within the region. Pingos, the only 
elevated spots in an otherwise flat landscape, are 
used as survey points, as high points for antennas, 
and for other activities. The rivers are necessary 
sources of gravel for roads and pads. Thus, both 
pingos and streams are subject to extensive man
caused degradation. 



CHAPTER 3. MICRO SCALE GRADIENTS 

From high altitudes the tundra of the Arctic 
Coastal Plain appears as a vast, brown, barren 
land dissected by numerous meandering streams 
and braided rivers and covered with thousands of 
lakes and ponds. The narrow margins of the rivers 
and lakes are faintly green in midsummer, and the 
crests of the few hills appear slightly more barren 
than the surrounding terrain; other than that, it is 
difficult to see much evidence of changes in the 
vegetation along environmental gradients. Even 
when driving along the road that parallels the 
trans-Alaska pipeline, one is struck by the conti
nuity of this flat region, and the differences in veg
etation mostly go unnoticed. It is only when walk
ing across the tundra that the different types of 
vegetation become apparent. Most of the changes 
that are detectable during a brief walk are due to 
differences in the amount of water available to the 
plants. With more time on the tundra, one can de
tect predictable patterns in response to other envi
ronmental gradients, such as snow, wind, frost
churning in the soil, and nitrification by animals. 
But still, many important gradients are undetecta
ble by casual observation. A more detailed analy
sis becomes necessary to document the patterns 
that should be present in the Arctic as they are in 
other regions of the Earth. 

PLANT COMMUNITIES ALONG THE 
MAJOR MICROSCALE GRADIENTS 

The vegetation types in the region have been de
scribed briefly in the geobotanical atlas (Walker 
and Webber 1980). Table 3 is a list of the 42 types 
that have been recognized. Tables with vegetation 
and environmental data summaries for all stand 
types are in Appendix C. The methods used to col
lect these data are described later in this chapter. 
The nomenclature used for the vegetation units 
has been modified from that in the Geobotanical 
Atlas of the Prudhoe Bay Region, Alaska (Walker 
et al. 1980) to conform with the system of hier
archical tundra classification used for the Beechey 
Point Quadrangle (Walker 1983, Walker and Ace
vedo, in prep.). 
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Soil moisture gradient 
Most of the microscale patterns discussed here 

are associated with the mosaics of patterned 
ground that dominate the tundra of the coastal 
plain. The soil moisture gradient plays a particu
larly important role in these patterns. With water 
at or near the surface all summer, the small differ
ences in elevation associated with ice wedge poly
gons profoundly affect the vegetation. The strong 
interrelationships between vegetation, soils and 
landforms are well established in the Alaskan Arc
tic (Wiggins 1951, Koranda 1954, Tedrow et al. 
1958, Cantlon 1961, Britton 1967, Peterson and 
Billings 1980). Cantlon emphasized that the degree 
of wetness controls the character of arctic vegeta
tion to an even greater extent than in temperate re
gions. Wet conditions are generally pervasive due 
to the presence of permafrost. Elevation differ
ences of a few centimeters can produce relatively 
mesic microenvironments that contrast sharply 
with the wetter microsites. The elevation differ
ences can be geomorphic in origin, resulting from 
ice wedge polygon formation, or they may be due 
purely to the vegetation itself, as in the growth of 
moss polsters. 

A generalized catena that shows the typical veg
etation stand types and soil types occurring from 
the driest sites to the wettest sites will aid in under
standing microrelief-vegetation relationships. Fig
ure 7 depicts a moisture gradient in an alkaline 
tundra region from a small ridge about 2 m high to 
a lake margin. Vegetation in acidic areas will be 
discussed more thoroughly in the next chapter. 

Dry tundra 
Dry sites normally have mineral soils. The best

developed soils are Pergelic Cryoborolls. These 
soils have thick, well-developed mollic epipedons 
with free carbonates in the A horizon (Everett 
1980e). Pergelic Cryopsamments may occur in dry 
sandy sites along the major rivers and on stabilized 
dunes. 

The vegetation is usually either Stand Type Bl 
or B2. Dry Dryas integrifolia, Carex rupestris, 
Oxytropis nigrescens, Lecanora epibryon dwarf 
shrub, crustose lichen tundra (Stand Type Bl, Fig. 
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VEGETATION: 

Stand Type: B1 

Community Name: Dry Dryas integ%lla, 
Carex fupestfls, 
OxytropiS nigrescens 
Lecanora eplbryon 
dwarf shrub, 
crustose lichen tundra 

SOIL: Pergellc Cryoboroll 

B2 

Dry Dryas mtegnfolla, 
Saxifraga OPPosltifolia, 
Lecanora epibryon dwarf 
shrub, forb tundra 

Pergellc Cryoboroll 

+3m .-----B1----+~.-------B2-------

+2m 

+1m 

-1m 

-2m 

U2 or U3 U4 

MOist Eriophorum angustdollUm, Moist Carex aquatilis, 
Dryas integrifo/ia, Dryas mtegrifolia, Salix 
Tomenthypnum nllens, arelica, Tomenthypnum 
Thamnolia subuliformis n;tens sedge, dwarf 
sedge, dwarf shrub tundra shrub tundra 

Pergelic Cryaquoll or 
Pergellc Cryosaprist 

or 
Histlc Pergelic Cryaquept 

Pergelic Cryaquept 

U30r 
+---- -------+ 

U2 

Pergelic Cryosaprist or 
Pergelic Cryohemist 

or 
Histlc Pergellc Cryaquept 

or 

Pergelic Cryaquept 

M2 

Wet Carex aqua tills, 
Drepanocladus brevdollUs 
sedge tundra 

Pergelic Cryohemlst 
or 

Histic Pergelic Cryaquept 
or 

Pergelic Cryaquept 

M4 E1 E2 

Wet Carex aquatilis, Aquatic Carex Aquatic Arctophila 
ScorpidlUm scorploldes aquatilis sedge fulva grass tundra 
sedge tundra tundra 

Pergelic Cryofibrist Pergelic Cryoflbrist Detrital peat and floc 
or or 

Histic Pergelic Cryaquept Histic Pergellc Cryaquept 
or or 

Pergelic Cryaquept Pergelic Cryaquept 

_---- U4----,_------ M2 -----_,_----M4 ----.... __ E1 __ E2 _+---- Open Water_ 

Figure 7. Moisture catena with typical vegetation and soils. The soil type depends on several factors, including age, depth of peat ac
cumulation, and state of decomposition. Moist to very wet soils with shallow peat accumulation (less than 25 cm) are Pergelic Cryaquepts. 
Soils with more than 50% organic matter by weight in the top 80 cm are Histosols (Cryofibrists, Cryohemists, Cryosaprists). Soils with more 
than 25 cm of organic epipedon but less than required for Histosols are Histic Pergelic Cryaquepts. 



Table 3. Vegetation stand types in the Prudhoe Bay region. 
The botanical nomenclature follows Murray and Murray (1978). 

Stand 
type Community 

B-Dry sites 
Bit Dry Dryas integrijolia, Carex rupestris, Oxytropis 

nigrescens, Lecanora epibryon dwarf shrub, crustose 
lichen tundra 

B2t 

B3t 

B4t 

B5t 

B6t 

B7t 

B8 

B9 

BIO 

Bl1 

B12 

B13 

B14t 

B15 

Dry Dryas integrijolia, Saxijraga oppositijolia, Lecanora 
epibryon dwarf shrub, crustose lichen tundra 

Dry Saxijraga oppositijolia, Juncus biglumis forb barren 

Dry Epilobium latijolium, Artemisia arctica forb barren 

Dry Dryas integrijolia, Salix ovalijolia, Artemisia 
borealis dwarf shrub, forb barren 

Dry Dryas integrijolia, Astragalus alpinus dwarf 
shrub, forb tundra 

Dry Braya purpurascens, Anemone parvijlora, Arcta
grostis latijolia forb, grass tundra 

Dry Cochlearia ojjicinalis, Puccine/lia phryganodes forb, 
grass barren 

Dry Elymus arenarius, Dupontia jisheri grass barren 

Dry Braya purpurascens, Puccinellia andersonii forb, 
grass barren 

Dry Dryas integrijolia, Sedum rosea prostrate shrub, 
forb tundra 

Dry Salix rotundijolia, Salix planijolia ssp. pulchra, 
Ochrolechia jrigida dwarf shrub, crustose lichen 
tundra 

Dry Salix ovaltjolia, Artemisia borealis dwarf shrub, 
forb tundra 

Dry Dryas integrijolia, Salix reticulata, Cetraria richard
sonii dwarf shrub, fruticose lichen tundra 

Moist Salix rotundljolia, Carex aquatilis, Dicranum 
elongatum, Ochrolechia jrigida dwarf shrub, crustose 
lichen tundra 

U-Moist sites 
U 1 t Moist Carex aquatilis, Dryas integrijolia, Ochrolechia 

jrigida sedge, dwarf shrub, fruticose lichen tundra 

un 

U3t 

U4t 

U6t 

U7t 

Moist Eriophorum vaginatum, Dryas integrijolia, 
Tomenthypnum nitens, Thamnolia subulijormis tussock 
sedge, dwarf shrub tundra 

Moist Eriophorum angustijolium, Dryas integrijolia, 
Tomenthypnum nitens, Thamnolia subulijormis sedge, 
dwarf shrub tundra 

Moist Carex aquatilis, Dryas integnjolia, Salix arctica, 
Tomenthypnum nitens sedge, dwarf shrub tundra 

Dry Dryas integrijolia, Cassiope tetragona, Cetraria 
nivalis dwarf shrub, fruticose lichen tundra 

Moist Salix rotundijolia, Equisetum scirpoides dwarf 
shrub tundra 

Characteristic 
microsite 

Pingos, ridges, high polygon 
centers, often gravelly soils 

Similar to Stand Type Bl, but 
more organic soil with cryo
turbation 

Frost scars 

River gravel bars 

Sandy river terraces, stabilized 

Riverbanks 

Slumping river bluffs 

Coastal beaches 

Active sand dunes, sandy 
creek banks 

Coastal bluffs with salt-killed 
vegetation 

Dry coastal bluffs and ridges 

Coastal high polygon centers 

Stabilized sand dunes 

Dry, early-thawing snowbanks 
with hummocky terrain 

Coastal polygon rims and high 
polygon centers 

Polygon rims and aligned 
hummocks in acidic tundra 
region 

Well-drained upland sites 

Well-drained upland sites, 
polygon rims, aligned hum
mocks 

Moister upland sites, centers 
of drier low polygon centers, 
polygon rims, aligned hum
mocks 

Well-drained snowbanks 

Late-thawing snowbanks 

* Italicized plot numbers are 1- x IO-m ordination plots; the remainder are 1- x I-m plots. 
t Occurs on at least one of the four master maps (Walker et al. 1980). 
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Sample 
plot no. * 

010B, 1411, 1520, 1001 

010A,1401, 1505, 1412, 
1513 

0801, 1491, 1506 

1105, species list from 
Little Putuligayuk 
River 

1207 

1507 

1104 

1312 

1201 

1301 

Species list from vicin
ity of mouth of 
Putuligayuk River 

1305 

1208, 1202, 1106 

Species list from pingo 
near Pad F 

1313 

1405, 1406, 1410, 1415 

0203 

020B, 1403, 1406, 1409, 
1504,1510,1515 

030B, 0303, 030A, 1512, 
1514,1519 

0901, 1416, 1509 

0902, 1417 



Table 3 (cont'd). Vegetation stand types in the Prudhoe Bay region. 

Stand 
type Community 

U8t Moist Salix lanata, Carex aquatilis dwarf shrub, sedge 
tundra 

U9t Moist Dryas integrijolia, Eriophorum angustijolium, 
Tomenthypnum nitens, Didymodon asperijolius dwarf 
shrub, sedge, moss tundra 

U10t Moist Festuca baffinensis, Papaver macounii, Ranuncu-
Ius pedatijidus forb, grass tundra 

U12 Moist Carex aquatilis, Salix p/anijolia ssp. pulchra, 
Campylium stella tum sedge, dwarf shrub tundra 

U13 Moist Dupontia fisheri, Cochlearia officinalis grass, forb 
tundra 

U14 Moist Carex aquatilis, Dryas integrijolia sedge, dwarf 
shrub tundra 

M-Wet sites 
M1 t Wet Carex aquatilis, Carex rarijlora, Saxijraga foliolosa 

sedge, forb tundra 

M2t 

M3t 

M4t 

M5t 

Wet Carex aquatilis, Drepanocladus brevijolius sedge 
tundra 

Wet Carex aquatilis, Dupontia fisheri, Calliergon 
richardsonii sedge tundra 

Wet Carex aquatilis, Scorpodium scorpioides sedge 
tundra 

Wet Carex aquatilis, Salix rotundifolia sedge, dwarf 
shrub tundra 

M6 Wet Juncus arcticus, Salix ova/ijo/ia rush, dwarf shrub 
tundra 

M7 

M8 

M9 

M10 

MIl 

Wet Equisetum arvense, Alopecurus alpinus horsetail, 
grass tundra 

Wet Dupontia fisheri, Carex aquatilis, Campylium 
stellatum graminoid, moss tundra 

Wet Carex subspathacea, Puccinellia phryganodes 
sedge tundra 

Wet Carex aquatilis, Dupontia fisheri, Eriophorum 
angustijolium graminoid tundra 

Wet Carex aquatilis, Dupontia fisheri, Salix ovalijolia 
graminoid, dwarf shrub tundra 

E-Emergent sites 
E1 t Aquatic Care x aquatilis sedge tundra 

E2t 

E3t 

E4t 

Aquatic Arctophila fu/va grass tundra 

Aquatic Scorpidium scorpioides moss tundra 

Aquatic Dupontia fisheri, Carex aquatilis graminoid 
tundra 

W -Open water 
WI t None 

W2t 

W3t 

None 

Varies 
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Characteristic 
microsite 

Streambanks, lake margins 

Upland streambanks that are 
swept by the spring flood 

Pingo tops, bird mounds and 
animal dens 

Mesic coastal meadows 

Coastal meadows below high-
est strand line 

Polygon rims in sand dune 
region 

Wet microsites in acidic 
tundra areas primarily associated 
with aligned hummocks 

Wet polygon centers and 
troughs, lake margins 

Wet polygon centers and mea
dows in sand dune region and 
along Kuparuk River 

Low, wet sites, polygon cen
ters, drained lakes, lake mar
gins 

Moist streambanks 

Wet, sandy river bars 

Wet, sandy sites along rivers 

Wet polygon troughs in 
coastal vicinity 

Coastal estuaries and lagoons 

Coastal wet polygon centers 
and meadows 

Wet areas in sand dune region 

Water to about 30 cm 

Water to about 100 cm 

Water to about 100 cm in 
sand dunes region 

Shallow water in sand dunes 

Lakes and ponds 

Streams and rivers 

Flooded areas caused by roads 
or pads 

Sample 
plot no.· 

1103 

1102 

1002,1418,1502,1422 

1303, 1311 

1309 

1210 

142~ 1414,1404,1407 

040B, 1503, 1511, 1516, 
1501,040A,1308,1304 

1203, 1205 

050A, 050B, 1517 

1101, 1508 

Species list from Sag
avanirktok R. delta 

1107 

1306 

1302, 1318 

1310 

1209 

1402,1408,1413,1518 

060B, 060A, 1307 

1206 

Species list from dunes 
area 



Table 3 (cont'd). 

Stand 
type 

D-Disturbed sites 

Type of 
disturbance 

Dl t Bare earth with pioneering species, e.g. Braya pur
purascens, Ceratodon purpureus, Bryum spp., Marchan
tia polymorpha 

D2 t Foreign gravel or construction debris 

D3t Dust-covered areas adjacent to roads 

D4t Vehicle tracks, deeply rutted 

D5t Vehicle tracks, not deeply rutted 

D6t Winter road 

D7t Excavated areas, primarily in river gravels 

W3 t Flooded areas caused by roads or pads 

Characteristic 
microsite 

Sample 
plot no. * 

* Italicized plot numbers are 1- x IO-m ordination plots; the remainder are 1- x I-m plots. 
t Occurs on at least one of the four master maps (Walker et al. 1980). 

Figure 8. Stand Type Bl. 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 inte
grifolia and a few cushion plants such as Oxytro
pis nigrescens and Saxifraga oppositifolia. Sedges 
are scattered and are mainly Carex rupestris. Erect 
dicotyledons include Draba alpina, Chrysanthe
mum integrifolia, Papaver lapponicum, Les
querella arctica, Pedicularis lanata and P. 
capitata. A high percentage of the soil is unvege
tated or is vegetated with crustose lichens, includ-
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ing Lecanora epibryon, Ochrolechia Jrigida and 
Pertusaria spp. Often there is a fine pattern of 
small nonsorted polygons about 20-50 cm in di
ameter. These are apparently caused by a com
bination of frost activity and desiccation. The de
pressions between these small polygons are gener
ally 5-15 cm deep and contain a much richer as
sortment of mosses and lichens than the tops. 
Taxa in the depressions include Thamnolia subuli-



Figure 9. Stand Type B2. Dry Dryas integrifolia, Saxifraga oppositifolia, Lecanora 
epibryon dwarf shrub, crustose lichen tundra on the margin of a drained lake. 

jormis, Cetraria cucullata, C. islandica, Peitigera 
canina, Bryum spp., Encalypta alpina, E. procera 
and Drepanocladus uncinatus. 

Dry Dryas integrijolia, Saxijraga oppositijolia, 
Lecanora epibryon dwarf shrub, crustose lichen 
tundra (Stand Type B2, Fig. 9) occurs on slightly 
moister sites that often have more evidence of 
frost stirring. Typical sites for Type B2 include 
high-centered polygons and the margins of drained 
lake basins and creek bluffs. Saxijraga oppositi
jolia, Salix reticulata and S. arctica are usually 
more abundant than in Stand Type Bl, and Carex 
rupestris and Oxytropis nigrescens are less likely 
to occur here than in Type B 1 . 

Moist tundra 
Mesic upland sites generally have moist gramin

oid tundra with either Stand Type U3 (moist Erio
phorum angustijolium, Dryas integrijolia, To
menthypnum nitens, Thamnolia subulijormis 
sedge, dwarf shrub tundra, Fig. 10 and 11) or U4 
(moist Carex aquatilis, Dryas integrijolia, Salix 
arctica, Tomenthypnum nitens sedge, dwarf shrub 
tundra). The primary difference between these 
two types is the relative abundance of lichens. 
Type U4 is wetter and has few or no fruticose li
chens (e.g. Thamnolia subu lijorm is, Dactylina 
arctica, Cetraria cucullata, C. islandica). Both 
types are dominated by sedges (e.g. Eriophorum 
angustijolium ssp. triste, Carex aquatilis, C. bigel-
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owii, C. membranacea, C. misandra and C. atro
jusca) and Dryas integrijolia. Dwarf willows (Sa
lix arctica, S. reticulata, S. lanata) are also impor
tant, particularly in Stand Type U4. The principal 
erect dicots are Chrysanthemum integrijolia, Sen
ecio atropurpureus ssp. jrigidus, Pedicularis lan
ata, P. capitata, Polygonum viviparum and Papa
ver macounii. The moss carpet is dominated by 
Tomenthypnum nitens, Ditrichum jlexicaule, Dis
tichium capillaceum, Hypnum bambergeri, Or
thothecium chryseum and Drepanocladus brevi
jolius. Some upland sites, particularly in the west
ern part of the area, have large components of Eri
ophorum vaginatum but are otherwise similar to 
Stand Type U3. This vegetation is designated 
Stand Type U2. 

Moist tundra areas normally are drained of 
standing water soon after spring breakup, and 
they offer firm footing throughout the summer. 
Typical moist graminoid microsites include poly
gon rims, the tops of poorly developed high-cen
tered polygons, strangs in areas of strangmoor, 
and well-drained terrain along streams and the 
lower gentle slopes of pingos. Stand Type U4 of
ten occurs in the better drained parts of recently 
drained lake basins that have no patterned ground 
features. In these sites the sedge carpet is often 
quite dense and there are few or no lichens. 

Soils in the moist tundra areas are normally 
either Pergelic Cryaquolls in the better drained 



Figure 10. Stand Type U3. Moist Eriophorum angustifolium, Dryas integrifolia, 
Tomenthypnum nitens, Thamnolia subuliformis sedge, dwarf shrub tundra. 

Figure 11. Close-up of Stand Type U3, showing lichens. 

areas or Pergelic Cryosaprists in areas with thick 
organic layers. In moist tundra areas where the or
ganic layer is shallow, such as recently drained 
lake basins or streambanks, the soils are Pergelic 
Cryaquepts or Histic Pergelic Cryaquepts. Per
gelic Cryaquolls normally show distinct red mot
tles of iron oxide above a certain level in the A 
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horizon; these probably represent the mean level 
of seasonal oxidation (Everett 1980e). 

Frost scars are common features on upland sur
faces. Vegetation on these features is often Stand 
Type B3, which will be discussed in more detail 
later. Soils in the frost scars are usually olive-grey 
soils (Pergelic Cryaquepts) and the association 



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 
areas has been termed a Pergelic Ruptic Aqueptic 
Cryaquoll (Everett I980e). 

Wet tundra 
Wet sedge tundra is associated with poorly 

drained areas that usually have standing water ear
ly in the summer but that drain later in the year ex
cept during rainy periods. The soils are saturated 
at all times. 

The most common community is wet Carex 
aquatilis, Drepanocladus brevifolius sedge tundra 
(Stand Type M2, Fig. 12). This vegetation is com
posed mostly of sedges. Carex aquatilis is the most 
common, but others, such as Eriophorum russe
olum, Carex rotundata and especially Eriophorum 
angustifolium ssp. subarcticum, are also common. 
Dwarf willows, such as Salix lanata and S. arctica, 
are occasional. There are only a few erect dicotyle
dons found in these areas. The most common is 
Pedicularis sudetica ssp. albolabiata, but others 
include Saxifraga hirculus, Silene wahlbergella 
and Cardamine pratensis. The moss carpet is 
dominated by Drepanocladus lycopodioides var. 
brevifolius and other members of the Amblyste
giaceae, such as Scorpidium scorpioides, Drepan
ocladus spp. and Calliergon richardsonii. Other 
common mosses include Cinclidium latifolium, C. 
arcticum, Meesia triquetra, Distichium capilla
ceum, Catascopium nigritum and Campylium 
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stellatum. The mosses are often covered by a layer 
of calcium carbonate precipitates. Lichens are 
usually absent. Large thalli of the alga Nostoc 
commune are common. 

The most common soils are either Pergelic Cry
ohemists or Histic Pergelic Cryaquepts. The or
ganic matter of these soils is somewhat less decom
posed than the Cryosaprists or Histic Pergelic 
Cryaquepts on more well-drained sites. There are 
recognizable plant parts, such as roots and leaves, 
in the peat (Everett I980e). Areas with shallow or
ganic layers have Pergelic Cryaquepts. Typical mi
crosites include the basins and troughs of low-cen
tered polygons, the margins of ponds, lakes and 
streams, and the intermittently wet areas of 
drained lake basins. 

Aquatic tundra 
Semi-emergent and emergent communities are 

found in areas that are normally continuously cov
ered with water throughout the summer. Wet Car
ex aquatilis, Scorpidium scorpioides sedge tundra 
(Stand Type M4, Fig. 13) occurs in areas that have 
shallow water (less than 10 cm deep). This is con
sidered a transitional type between wet sedge tun
dra and aquatic tundra vegetation. A thick carpet 
of the moss Scorpidium scorpioides distinguishes 
this type. The primary sedge is Carex aquatilis, 
but C. saxatilis, C. rotundata and Eriophorum an
gustifolium are also common. The only common 



Figure 13. Stand Type M4. Wet Carex aquatilis, Scorpidium scorpioides sedge 
tundra in a drained lake basin. 

Figure 14. Stand Type E1. Aquatic Carex aquatilis sedge tundra on the edge oj a 
small lake. 
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dicotyledon is Pedicularis sudetica ssp. albola
biata. Lichens are absent. The alga Nostoc is 
abundant, and in some areas it is the dominant 
plant. Some Type M4 areas may be drained in 
abnormally dry years. 

Sites with deeper water or a denser sedge cover 
usually do not have any moss vegetation. These 
areas often have aquatic Carex aquatilis sedge tun
dra (Stand Type El, Fig. 14). Other taxa include 
Eriophorum scheuchzeri, Caltha palustris and 
Utricularia vulgaris. Type El areas normally oc
cur in the shallow margins of lakes, especially par
tially drained lake basins with complex terrains of 

ponds and intermittent polygon rims, islands, and 
strangmoor features. The water is normally less 
than 30 cm deep. The soils in these very wet tundra 
sites show virtually no signs of decomposition. If 
the undecomposed horizon is sufficient for the soil 
to be a Histosol (more than 500/0 organic matter 
by weight in the top 80 cm), the soil is termed a 
Cryofibrist. Soils with less organic matter are gen
erally Histic Pergelic Cryaquepts (Everett 1980e). 

Many lakes and ponds have a distinctive band 
of vegetation composed almost exclusively of the 
grass Arctophila fulva (Stand Type E2, Fig. 15). 
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. 
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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 
basins. It is not so common in large oriented lakes 
that do not have protected embayments. It is also 
not common in those ponds and lakes with a thick 
layer of marIon the bottom. In some areas, espe
cially in beaded streams, the emergent vegetation 
includes other taxa, such as Caltha palustris, Hip
puns vulgaris, Utricularia vulgaris, and occasion
ally Sparganium hyperboreum and Calliergon gi
ganteum. 

Relationships between soil moisture gradient 
and patterned ground features. 

Patterned ground creates a mosaic of vegetation 
communities that can be extremely confusing until 
one recognizes that in most cases there is a repeti
tious pattern of only a few main stand types. This 
is not unlike the situation in temperate regions, ex
cept that the scale of variation is smaller. In net
works of polygons there are relatively elevated 
sites associated with polygon rims, strangs and 
high polygon centers, and relatively low sites asso
ciated with polygon basins, troughs and interhum
mock areas. 

The plant community is, to a large extent, con
trolled by the amount of soil moisture that the site 
can retain. Since most tundra plants have shallow 
root systems, the moisture in the surface layer is 
most important. In some cases a wet, anaerobic 
soil can underlie vegetation composed of taxa nor
mally associated with drier microsites. This situa
tion is more common with highly organic soils and 
is particularly common farther south, where the 
accumulation of mosses and lichens, especially 
Sphagnum and Cladonia, is sufficient to create 
drier habitats. In the Prudhoe Bay region, crypto
gam accumulations are generally not thick; the 
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deepest living moss carpets are about 10 cm deep 
and are normally about 3-7 cm deep. However, 
moss hummocks initiated by such taxa as mem
bers of the Splachnaceae, Bryum spp., Cato
scopium nigritum and A ulacomnium palustre can 
create relatively mesic sites. Sometimes these small 
hummocks, particularly those of the Splach
naceae, form around caribou feces or dead lem
mings. The slow accumulation of dead sedge 
leaves and roots, dead mosses and other organic 
debris, in combination with the annual input of 
loess, gradually creates a somewhat elevated sur
face suitable for more mesophytic taxa. 

Figure 16 depicts an idealized section of Prud
hoe Bay tundra, showing a variety of polygons 
that could occur next to a small stream. Ice wedges 
underlie the surface. Near the stream, thermal ero
sion has caused deeper polygon troughs and rela
tively well drained high-centered polygons. Soils 
on the tops of these polygons are Pergelic Crya
quolls. Vegetation on the high centers is Type B2 
(dry Dryas integrijolia, Saxijraga oppositijolia, 
Lecanora epibryon dwarf shrub, crustose lichen 
tundra). The troughs of these polygons are moist
er than the tops, with well-decomposed Histic Per
gelic Cryaquepts and Stand Type U3 vegetation 
(moist Eriophorum angustijolium, Dryas integri
folia, Tomenthypnum nitens, Thamnolia subuli
formis sedge, dwarf shrub tundra). 

Areas farther from the stream (Fig. 16, second 
and third polygons from the left) have somewhat 
less well developed high-centered polygons, with 
less than 0.5 m of relief contrast. These surfaces 
are moderately well drained, with Pergelic Crya
quoll soils and Type U3 vegetation. 

Still farther from the stream (Fig. 16, fourth 
polygon from the left) low-centered polygons oc-
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cur with only slightly depressed basins. These 
basins have numerous small hummocks (less than 
15 cm high) that give the basin a mesic character. 
The soil in the polygon basin is a Pergelic Cryo-
saprist. The vegetation in the basin is Type U4 
(moist Carex aquatiUs, Dryas integrijolia, Salix 
arctica, Tomenthypnum nitens sedge, dwarf shrub 
tundra). The rims of the polygon are somewhat 
better drained, with Pergelic Cryaquolls and Type 
U3 vegetation. The most noticeable difference be
tween the vegetation on the rim and that in the 
center of this polygon is the abundance of fruti
cose lichens on the rim and their scarcity in the 
basin. 

The next polygon (Fig. 16, second from the right) 
is less well drained. The soil in the basin is a satu
rated Pergelic Cryohemist, and the vegetation is 
Type M2 (wet Carex aquatilis, Drepanocladus bre
vijolius sedge tundra). The troughs have less or
ganic matter accumulation and are Histic Pergelic 
Cryaquepts. The rims are relatively well drained, 
with Pergelic Cryosaprist soils and Type U3 vege
tation. 

The last polygon is very poorly drained and is 
associated with a wet drained lake basin or a small 
lake. There is standing water in the polygon basin 
and troughs. The soil in the basin is a Pergelic 
Cryofibrist and the vegetation is Type M4 (wet 
Carex aquatiUs, Scorpidium scorpioides sedge 
tundra). The rim is poorly developed, with Per
gelic Cryofibrist soil and Type U4 vegetation. 

Snow depth gradient 
Snowbanks are not particularly common in the 

region because of the flatness of the terrain, but 
they do occur around the bases of pingos, along 
the coastal bluffs, and in all the drainage systems. 
Snowbanks on stable slopes often have three dis
tinct bands of vegetation. 

The uppermost band of vegetation, dry Dryas 
integrijolia, Salix reticulata, Cetraria richardsonii 
dwarf shrub, fruticose lichen tundra (Stand Type 
B14, Fig. 17), is the least distinct and often grades 
imperceptibly into Types Bl, B2 or U3 at the top 
of the snow area. This could be considered the li
chen band, since there is usually an abundant cov
er of such taxa as Cetraria nivalis, C. islandica, C. 
cucullata, C. richardsonii, Alectoria nigricans, A. 
ochroleuca, Cornicularia divergens and Stereo
caulon spp. Vascular taxa include Dryas integri
folia, Salix reticulata, Pedicularis capitata, Pa
paver macounii and Astragalus umbellatus. The 
main mosses are Tomenthypnum nitens, Rhytidi
um rugosum, Drepanocladus uncinatus, Ditri
chum flexicaule and Thuidium abietinum. 

The central band, dry Dryas integrijolia, Cassi
ope tetragona, Cetraria nivalis dwarf shrub, fruti
cose lichen tundra (Stand Type U6, Fig. 18), is the 
easiest to recognize because of the abundance of 
Cassiope tetragona. The moss and lichen cover is 
similar to that in Stand Type B14. Other impor
tant vascular taxa include Salix rotundijolia, S. re
ticulata, Pedicularis capitata, Carex scirpoidea, 

Figure 17. Snowbank site along a channel of the Kup~ruk ~iver: The vegetati~n 
in the foreground is mainly Type B14, Dry Dryas integrifoha, Sahx retlculata, Cetrana 
richardsonii dwarf shrub, fruticose lichen tundra. 
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Figure 18. Stand Type U6. Dry Dryas integrifolia, Cassi
ope tetragona, Cetraria nivalis dwarf shrub, fruticose li
chen tundra in the snowbank on the west side of a pingo 
near Frontier Camp. 

Polygonum viviparum, Chrysanthemum integri
folium, Lloydia serotina, Silene acaulis and Papa
ver macounii. This band usually occurs in portions 
of the snowbank that are steep and very hum
mocky and have well-drained soils. Snow depths 
were never measured in these areas, but it is likely 
that some of these sites have over 2 m of snow in 
early spring. 

The lowest band, moist Salix rotundi/olia, 
Equisetum scirpoides dwarf shrub tundra (Stand 
Type U7), occurs in the deepest portions of the 
snow patch, which melt out last. Often these are 
gently sloping areas, but the community can also 
occur on fairly steep portions of snowbanks. Salix 
rotundifolia forms a tight carpet in these areas. 
Other taxa include Carex aquatilis, Eriophorum 
angustifolium ssp. triste, Salix reticulata, Senecio 
atropurp ure us, Equisetum variegatum, E. scir
po ides, Distichium capillaceum, Ditrichum flexi
caule and Pohlia spp. In stream areas this com
munity grades into Type M5, which is the Carex 
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Figure 19. Stand Type B3. Dry Saxifraga oppositifoiia, 
Juncus biglumisforb barren on afrost scar near the Putuli
gayuk River. 

aquatilis-dominated wet streamside type (Table 3). 
Communities in the lower parts of snowbanks are 
complex; they are often indistinct, grading into 
the surrounding moist sedge tundra. Solifluction 
is often prevalent near the bases of slopes, and 
pioneering taxa such as Equisetum arvense and 
Arctagrostis latifolia are common. 

Cryoturbation gradient 
Frost scars are common features on most up

land surfaces and in many wet areas. The vegeta
tion cover on these features varies from 0 to 
100070. The most distinctive frost scar com
munities occur where there is only a small amount 
of vegetation cover. Dry Saxifraga oppositifolia, 
]uncus biglumis forb barren (Stand Type B3, Fig. 
19) occurs on these features and is very distinctive 
in spring when the Saxifraga blooms. Usually 
frost scars are slightly higher than the general sur
face of the tundra, and the bare soils are subject to 
desiccation and cracking in dry weather. Most 



Figure 20. Bird mound near Drill Site 2. 

taxa are from the dry end of the moisture gra
dient, including Dryas integrijolia, Minuartia arc
tica, M. rubella, Chrysanthemum integrijolia, Eri
ophorum angustifolium ssp. triste, Distichium 
capillaceum, Bryum wrightii, Encalypta spp., Le
canora epibryon and Thamnolia spp. 

Other types of frost features include turf hum
mocks and solifluction features. These are rela
tively minor in the Prudhoe Bay region and were 
not sampled. 

Animal activity gradient 
Numerous vegetation features in the region are 

due to the presence of animals. These include 
small features, such as moss hummocks that form 
around owl cough pellets, caribou feces, lemming 
carcasses and other small pieces of animal litter, 
and larger features, such as bird mounds and the 
lush growth around ground squirrel and fox dens. 
The luxuriant grasses and dicotyledons associated 
with animal dens and bird mounds are a response 
to more fertile mineral soils due to animal excreta 
and debris from kills. 

Bird mounds (Fig. 20) are a common feature in 
the region. They reach heights of 30-100 cm above 
the general level of the terrain. They are most 
often formed at the intersections of low-centered 
polygon rims or other sites where there is a slightly 
higher vantage point from which a bird can ob
serve the surrounding terrain. Glaucous gulls, 
snowy owls and jaegers commonly use these sites. 
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Typical vascular plant species include Festuca baf
finensis, F. rubra, Arctagrostis latifolia, Dryas in
tegrijolia, Alopecurus alpinus, Astragalus umbel
latus, Senecio atropurpureus and Poa spp. The 
principal mosses include Thuidium abietinum, 
Drepanocladus uncinatus, Rhytidium rugosum, 
Hypnum procerrimum and Tortula ruralis. The li
chens are similar to those found in Type U3 areas. 

Foxes and ground squirrels prefer mineral soils 
on pingos, river bluffs and dunes. The vegetation 
surrounding their dens (Fig. 21) is among the rich
est in the region and includes, in addition to the 
taxa mentioned above, Polemonium boreale, Ran
unculus pedatijidus, Poa alpigena, P. glauca, P. 
pratensis, Bromus pumpellianus, Draba spp., Sax
ijraga caespitosa, S. tricuspidata, Androsace sep
tentrionalis, Oxytropis maydelliana, Potentilla 
unijlora, P. hookeriana, P. hyparctica, Taraxa
cum ceratophorum and T. phymatocarpum. The 
rich vegetation on bird mounds and animal dens 
has been designated Stand Type UI0. 

Other microscale gradients 
There are a variety of other gradients that are 

included here. Sampling along these gradients was 
not sufficient to treat them with the depth they de
serve, so the discussion is quite general. 

Coastal areas 
The coastal beaches at Prudhoe Bay are mostly 

sandy and are often strewn with peat blocks erod-



Figure 21. Stand Type V10. 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. 

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 
beaches are unvegetated. More stable sands con
tain open communities of Puccinellia phrygan
odes, P. anderson ii, Stellaria humifusa and 
Cochlearia officinalis (Stand Type B8, Fig. 23). 
Offshore islands and some beaches have fine 
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gravel where one can find communities composed 
almost exclusively of Mertensia maritima and 
Honckenya peploides. 

Areas between the beaches and the upper strand 
line are frequently inundated with saltwater. Quiet 
lagoons and estuarine sites have a reddish-brown 



Figure 23. Stand Type B8. Dry Cochlearia officinalis, 
Puccinellia phryganodes forb, grass barren on a beach near 
West Dock. Note the peat blocks that have been washed 
onto the beach in the background. 

mat of vegetation composed mostly of 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 
VI3). Strand line vegetation varies considerably 
but often includes Poa arctica, Dupontia fisheri, 
Carex aquatilis, Salix planijolia ssp. pulchra, Sax
ijraga cernua, Petasites frigidus, Potentilla pul
chella and Cerastium beeringianum. 

The vegetation along many bluff tops has been 
killed by 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 subulijormis. Some 
coastal dry bluffs, such as one near the mouth of 
the Little Putuligayuk River and east of the Cen
tral Compressor Plant, are high enough not to be 
affected by storm surges. These have distinctive 
communities of Primula borealis, Braya purpuras-

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 25. Longitudinal sand dunes near the mouth of the Sagavanirktok 
River. This view is toward the east, with longitudinal dunes oriented in the direction 
of the prevailing winds (toward the camera). 

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

cens, Salix ovalifolia, Artemisia arctica, Andro
sace chamaejasme, Oxytropis nigrescens, Poten
tilla pulchella, Dryas integrijolia, Saxijraga oppo
sitifolia, Sedum rosea and Draba alpina (Stand 
Type B11). 

Sand dunes 
Dunes are common in the deltas of the Sagavan

irktok and Kuparuk rivers. The Sagavanirktok 
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dune field (Fig. 25) is fairly extensive and offers a 
striking contrast to the surrounding wet tundra. 
Most of the active dunes are longitudinal and 
strongly oriented in the direction of the prevailing 
winds, northeast to southwest. The most active 
dunes are sparsely vegetated with Elymus arenari
us (Stand Type B9, Fig. 26). Slightly more stable 
dunes may include other taxa, such as Dupontia 
fisheri, Polemonium boreale, Androsace chamae-



Figure 27. Partially stabilized dune area dominated by Artemisia borealis, 
Deschampsia caespitosa, Trisetum spicatum and Salix ovalifolia. 

Figure 28. Dunes encroaching on an area of low-centered polygons. Polygonal 
patterns are visible in the foreground beneath recently deposited eolian sands. 

36 



jasme, Draba lactea, D. cinerea, Artemisia glom
erata, A. borealis and Festuca rubra. Sandy inter
dune areas often lack vegetation or contain scat
tered individuals of Salix ovalifolia. Some partial
ly active dune areas contain extensive stands of 
Artemisia borealis mixed with grasses (Fig. 27). 
Dunes on the Kuparuk River sometimes also have 
the uncommon plant Thlaspi arcticum. Semistable 
areas are likely to have all the above plants plus 
others, such as Salix ovalifolia, Dryas integrifolia, 
Parrya nudicaulis, Armeria maritima, Kobresia 
myosuroides, Oxytropis nigrescens, Distichium 
capillaceum and Ditrichum flexicaule. Several 
areas, particularly in the delta of the Sagavanirk
tok River, have older dunes that are completely 
vegetated with Stand Type Bl. 

Polygonal areas west of the Sagavanirktok 
dunes receive abundant eolian material from the 
dunes (Fig. 28). There are fewer mosses on these 
polygon rims than on polygon rims elsewhere in 
the region. Important vascular taxa on these rims 
include Carex aquatilis, Dryas integrifolia, Salix 
ovalifolia and Polygonum viviparum (Stand Type 
U14). The basins of the polygons, in contrast, 
have thick moss carpets composed of Drepano
c1adus brev ifolius, Calliergon richardson ii, Cin
c1idium latifolium and Meesia triquetra. The main 
vascular plants in these basins are Carex aquatilis, 
Dupontia fished and Pedicularis sudetica ssp. al
bolabiata (Stand Type M3). The difference in the 

moss cover on the basins and the rims causes very 
different thaw depths within the confines of single 
polygons. Thaw on the rims often exceeds 80 cm, 
while the thaw depth in the basins is usually less 
than 45 cm. Some areas of well-developed low
centered polygons have standing water all sum
mer, and the ponds in the polygon basins are often 
over 1 m deep, with a thick carpet of the moss 
Scorpidium scorpioides (Stand Type E3). 

Alluvial deposits 
Vegetation associated with river systems is sub

ject to intense disturbance during spring breakup. 
In addition the meandering streams and braided 
rivers are constantly changing their channels. The 
successive stages of vegetation associated with 
river systems range from barren river gravels to 
tundra that is indistinguishable from that in non
alluvial areas. The fact that all of the region is 
closely underlain by alluvial material that was 
once part of the ancient delta of the Sagavanirk
tok indicates that the present tundra surface is a 
stage in the successional history of riparian areas. 

The first plants to colonize river gravels include 
Epilobium latifolium and Artemisia arctica. Slight
ly more stable areas are often only partially vege
tated (Fig. 29) but may contain a wide variety of 
taxa, including Artemisia glomerata, A. borealis, 
Papaver lapponicum, Anemone parviflora, Trise
tum spicatum, Elymus arenarius, Wilhelmsia phy-

Figure 29. Gravel river bars along the Little Putuligayuk River. Some of the 
more sparsely vegetated areas support Stand Type B4, Dry Epilobium latifolium, Ar
temisia arctica forb barren. 
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so des, Astragalus alpin us, Braya purpurascens, 
Equisetum arvense, Parnassia kotzebuei, Saxi
jraga oppositijolia, Polemonium boreale, Salix 
ovalijolia, Festuca rubra, F. bajjinensis, Cerasti
um beeringianum, Minuartia rubella, M. arctica, 
Erigeron eriocephalus, Aster sibiricus, Arabis lyr
ala ssp. kamchatica and Antennaria jriesiana 
(Stand Type B4). 

The richest sites in the Prudhoe Bay region are 
the partially vegetated river bars along the Kupa
ruk River. One small river bar near Service City 
(Fig. 3) contained 66 species of vascular plants, 
nearly a third of the flora for the entire region. 

Table 4. List of taxa naturally colonizing an 
abandoned well site, BP Put. R. Well. This is 
one of the older wells in the region, probably drilled in 
1968 or 1969, and has been one of the least disturbed 
since drilling. 

Arctagrostis latijolia 
Artemisia borealis 
Artemisia glomerata 
Astragalus aboriginorum 
Astragalus alpinus 
Braya purpurascens* 
Bryum spp. 
Cerastium beeringianum 
Draba alpina 
Draba lactea 

* Particularly abundant taxa. 

Epilobium latijolium * 
Eutrema edwardsii 
Festuca baffinensis 
L10ydia serotina 
Oxytropis nigrescens 
Papaver lapponicum 
Parrya nudicaulis 
Polemonium boreale 
Saxijraga oppositijolia* 
Trisetum spicatum 

Many taxa have been found locally only on these 
river bars, including Lupinus arcticus, Thlaspi 
arcticum, Pedicularis verticillata, Senecio hyper
borealis, Arnicajrigida, Castilleja caudata, Astra
galus aboriginorum, Phlox sibirica, Potentilla bi
jlora, Achillea borealis, Hedysarum alpinum ssp. 
americanum, Oxytropis campestris ssp. gracilis 
and Artemisia tilesii. Somewhat more stable areas 
contain willows. The dominant willow is Salix lan
ala ssp. richardsonii. Salix alaxensis, S. glauca 
and S. brachycarpa ssp. niphoclada also occur, 
particularly somewhat inland south of Deadhorse 
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 
the region are naturally revegetating with many of 
the same taxa that grow in the river channels. 
Table 4 is a list of taxa occurring on one of the 
older pads in the region, BP Put. R. Well near pad 
Y (Fig. 3). 

Smaller streams and quieter interchannel areas 
of the larger rivers have banks with lush Carex 
aquatilis stands (Stand Type M5, Fig. 30). Other 
taxa include Eriophorum angustijolium, Salix arc
tica, S. rotundijolia, Saxijraga hirculus, Valeriana 
capitata, Cardamine pratensis, Dupontia jisheri, 
Catoscopium nigritum, Pohlia spp., Campylium 
stellatum, Cinclidium arcticum and Drepano
cladus brevijolius. Streambank areas farther in
land (about 10 km from the coast) have well-devel-

Figure 30. Stand Type M5. Wet Carex aquatilis, Salix rotundifolia sedge, dwarf 
shrub tundra along the banks of a small beaded side channel of the Kuparuk River. 
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Figure 31. Stand Type V8. Moist Salix lanata, Carex aquatilis dwarf shrub, sedge 
tundra along the Putuligayuk River near Pad B. 

Figure 32. Tundra stream near Prudhoe Bay. The margins paralleling the stream 
reflect the level of spring flooding. 

oped stands of Salix lanata ssp. richardsonii inter
mixed with the plants of Type M5. These willow 
communities are designated Stand Type U8 (Fig. 
31). The willows, however, rarely exceed 15-20 cm 
in height in streamside sites within the region. 

Several streams, such as the Little Putuligayuk 
River and some tributaries of the Kuparuk River, 
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have dry, sandy, well-vegetated streambanks. 
These have prostrate shrub communities (Stand 
Type B6) dominated by Dryas integrijolia, Astra
galus alpinus, Distichium capillaceum and Ditri
chum flexicaule, with numerous other taxa such as 
Gentianella propinqua, Astragalus umbellatus, 
Parrya nudicaulis, Silene acaulis, Kobresia my-



osuroides, Oxytropis borealis, Carex scirpoidea, 
Salix rotundi/olia and S. reticulata. These areas 
contain very few lichens because they are removed 
by the spring floods. 

Upland streambanks with dense, moist sedge 
vegetation resemble Type U3 except that, like 
Type B6, nearly all the fruticose lichens and pros
trate dead vegetation are removed by the spring 
floods. These areas are designated Type U9. Usu
ally they have a distinct moss component consist
ing of Tomenthypnum nitens, Didymodon asperi
folius, Tortula ruralis, Ditrichumflexicaule, Disti-

o 0.5 
! ! 

kilometer 

chium capillaceum, Pohlia spp. and Drepanoc!a
dus uncinatus. Figure 32 shows a typical tundra 
stream, with bands of vegetation associated with 
spring flooding. 

AREAL ANALYSIS OF VEGETATION 
AND OTHER GEOBOTANICAL UNITS 

The geobotanical maps of the region (Walker et 
al. 1980) are probably the most detailed maps for 
any large area in the Arctic (Fig. 33). Area analysis 

Figure 33. Example of a master map of the Prudhoe Bay IBP study area near the Putuligayuk River. 
The codes represent the vegetation (numerator, Table 3), soils (first code in denominator, Table 2), landforms (sec
ond code in denominator) and slope (third code in denominator). 
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of the maps (Table 5) provides much useful infor
mation that aids in characterizing the microrelief 
of the region. The maps cover a 140-km2 swath 
through the principal area of development in a di
rection from southeast to northwest. There are 
four master maps, each covering an area of about 
35 km 2. A separate analysis for each map gives a 
better idea of the differences between the eastern 
and western portions of the field (Fig. 34). 

The maps do not cover any of the coastal or 
sand dune areas or the recently developed areas 
east of the Sagavanirktok River or west of the Ku
paruk River. They are concentrated in the alkaline 
tundra area; only Map 4 has much acidic tundra 
on it. The maps do, however, cover most of the 
main area of development as of 1973, and they are 
representative of the terrain within the main 
oilfield. 

The methods for making the maps are discussed 
in Everett et al. (1978) and Walker et al. (1980). 
The area measurements were done in the manner 
described by Komarkova and Webber (1980) for 
the vegetation maps of Atkasook, Alaska. Each 
map unit was cut out with scissors. All map poly
gons with the same geobotanical code were 
weighed together on an analytical balance. The 
percentage area of a given code was calculated by 
dividing the weight of the total units for that code 
by the weight of the entire map. 

The data in Table 5 refer to the dominant vege
tation types. For example, the data for Type V3 
include all the units where V3 is dominant, even 
though other vegetation types may occur within 
the same map unit. 

Summary of the total mapped area 
The most obvious conclusion to be drawn from 

the data is that the Prudhoe Bay region is indeed a 
wet environment. Lakes, streams, areas with 
emergent vegetation and areas flooded due to de
velopment (i.e. the sum of lakes, streams and map 
codes El, E2, E3, E4, M4 and W3) covered 45070 
of the region in 1973. Flooded areas (Type W3) 
covered about 2.5070 of the area at that time. The 
area covered by water has increased in the past 
several years because of additional roads and pads 
and the consequent flooding. No data are availa
ble to compare present flooding with that in 1973, 
but aerial photographs taken in 1973 and 1979 
show an obvious increase in flooding. Lakes and 
rivers cover 25070 of the region, and the remainder 
of the water-covered surfaces (about 17070) is cov
ered by marsh and emergent vegetation (Stand 
Types M4, El, E2, E3 and E4). Less than 1070 of 
the region has dry tundra (Stand Types Bl, B2 and 
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B6). Moist tundra (Stand Types VI, V2, V3 and 
V4) covers about 19070 of the region, and wet tun
dra (Stand Types Ml, M2, M3, M4 and M5) cov
ers about 43070. (Note that M4 was also counted 
with the water-covered surfaces since this type 
usually has standing water throughout the sum
mer.) Vnits dominated by all other stand types, in
cluding frost scars, snow beds and streamside veg
etation, account for less than 2070 of the mapped 
area. 

The soils also reflect the wetness of the land
scape. Nearly 31070 of the region is covered by a 
complex of wet Histic Pergelic Cryaquepts and 
Pergelic Cryofibrists (Soil Type 4). About 22070 of 
the region has only somewhat better drained soils 
consisting of a complex of Histic Pergelic Crya
quepts, Pergelic Cryohemists and Pergelic Cryo
saprists (Soil Type 3). Mollisols (Soil Types 1, 2 
and 6) cover about 12070 of the region, and the 
best-drained zonal soils, Cryoborolls (Soil Type 
1), occupy less than 0.5070. Pergelic Cryorthents 
(Soil Type 5), associated with alluvial areas, cover 
about 3070. 

The landform data show a predominance of wet 
terrain types. Low-centered polygons (Landform 
Types 3 and 4) cover about 21070 of the region, and 
strangmoor or disjunct polygon rims (Type 7) 
cover about 22070. Featureless terrain (Type 0), 
commonly associated with drained lake basins, 
covers about 9070 of the region. Well-drained land
forms, including high-centered polygons, reticu
late patterned ground and pingos, cover only 
about 8070 of the region. 

Disturbed sites cover a surprisingly large area: 
over 21 km2, or 15070 of the mapped area. This fig
ure has probably increased substantially since 
1973 due to numerous new roads and pads, pad 
expansions, increased gravel mining, and larger 
flooded areas. 

Comparison of the eastern and 
western portions of the mapped area 

The data from the individual maps reflect some 
noticeable differences between the eastern and 
western parts of the field. Maps 1 and 2 (Fig. 34) 
cover the eastern portion of the field adjacent to 
the Sagavanirktok River. Map 3 straddles the Put
uligayuk River in the central part of the region, 
and Map 4 is on the western side of the field. 

One of the most noticeable differences is the 
amount of water. Maps 1 and 2 have about 20070 
of their areas covered by lakes, whereas Map 4 has 
about 28070 water. Another difference is in the 
dominance of low-centered polygons. In the east
ern portion of the field, low-centered polygons 



Table 5. Summary of area measurement data for the master maps of the Prudhoe Bay region (Walker et al. 
1980). 

Map 1 area 

(km') 

Primary vegetation types 
BI 0.14 

B2 0.07 

B3 0 
B4 

B5 

B6 

UI 
U2 
U3 
U4 
U5 
U6 
U7 
U8 
U9 

MI 
M2 

M3 
M4 

M5 
EI 

E2 
E3 
E4 

Lakes 
Streams 
Barren areas 

0.04 

0.10 
0.06 

o 
0.50 

4.55 

1.15 
o 
0.01 

o 
o 
0.01 

o 
10.19 

0.81 
5.11 
0.06 

0.34 

1.01 
1.02 

o 
6.23 

1.23 

(%) 

0.41 

0.20 

o 
0.11 

0.27 
0.18 

o 
1.41 

12.92 
3.28 

o 
0.01 

o 
o 
0.02 
o 

28.93 
2.29 

14.51 
0.18 
0.97 

2.89 
2.90 
o 

17.70 

3.50 

Map 2 area 

(km') 

0.07 
0.04 

0.02 
o 
0.01 

o 
o 
o 
3.10 
2.58 
0.02 

o 
o 
0.02 

o 
o 

11.39 
o 
4.64 

0.15 
0.19 

1.12 
o 
0.01 
7.54 

1.36 

(%) 

0.20 

0.10 

0.06 
o 
0.01 

o 
o 
o 
8.76 
7.31 

0.06 

o 
o 
0.07 

o 
o 

32.30 

o 
13.16 

0.43 
0.53 

3.18 
o 
0.01 

21.38 
3.84 

Map 3 area 

(km') 

0.12 

0.15 

1.23 
o 
o 
o 
o 
0.24 
4.09 
3.06 

o 
0.01 

o 
o 
o 
o 
8.69 

o 
5.49 
0.08 
0.17 
0.47 

o 
o 
8.92 
0.19 

(%) 

0.33 

0.42 

3.54 

o 
o 
o 
o 
0.68 

11.81 
8.83 

o 
0.02 

o 
o 
o 
o 

25.12 
o 

15.86 
0.22 
0.49 
1.37 

o 
o 

25.78 

0.55 

Map 4 area 

(km') 

0.07 
0.18 

0.03 

0.04 
0.06 
o 
0.03 
1.22 
3.61 
2.12 

o 
0.03 

0.01 
0.01 

o 
6.54 

4.30 
0.01 

2.95 
0.19 
0.35 
0.97 

o 
o 

10.07 
0.17 

(%) 

0.20 

0.50 

0.08 
0.10 
0.18 
o 
0.08 
3.42 

10.07 
5.92 

o 
0.07 
0.02 

0.03 

o 
18.24 

11.99 
0.04 
8.23 

0.52 
0.97 

2.71 
o 
o 

28.10 
0.49 

Total water-covered area (lakes + streams + EI + E2 + E3 + E4 + M4 + W3) = 62.89 km' = 44.63UJo 

Soil types 

I 
2 

4 
5 
6 
32 

Landform types 
I 
2 
3 
4 

6 

9 
o 
P 

A 

0.04 

3.21 
8.36 

11.82 
0.77 
0.79 

0.08 

0.03 
0.21 
0.11 

11.10 
0.08 
0.77 
6.12 

0.01 
2.98 
2.82 
0.03 

0.75 

Primarl disturbance types 
W3 0.86 

D2 
D3 
04 
OS 
06 
D7 
Pads 

Roads 

0.77 

0.05 

0.98 

0.05 

0.01 

0.66 
2.03 

0.91 

0.11 

9.11 
23.74 

33.56 
2.18 
2.23 

0.22 

0.08 
0.60 
0.31 

31.51 
0.22 
2.20 

17.39 

0.03 
8.47 
8.02 
0.09 

2.12 

2.43 

2.19 
0.14 

2.77 

0.15 

0.01 

1.86 

5.77 

2.59 

Total disturbed areas = 21.18 km' = 15.00UJo 

0.06 
2.41 

9.06 
10.58 

1.79 
0.37 

0.19 

0.04 
0.24 
0.04 

10.20 
0.19 
0.36 
6.22 
0.02 

2.10 
3.21 
0.04 

1.79 

0.89 

1.68 

o 
o 
0.06 
o 
1.71 
0.98 

0.48 

0.17 

6.83 
25.70 

30.01 
5.07 
1.05 
0.54 

0.13 
0.69 
0.10 

28.91 
0.54 
1.04 

17.66 
0.06 
5.95 
9.10 
0.11 

5.07 

2.51 
4.77 

o 
o 
0.17 

o 
4.85 
2.79 

1.35 

0.22 

2.44 
8.13 

9.36 
0.93 
3.02 
0.28 

0.08 
0.21 
0.01 
6.59 
0.28 
3.02 
7.95 
0.11 
2.14 
2.95 
0.10 
0.93 

0.49 
0.39 

0.60 

o 
o 
0.16 

0.90 
1.81 

0.58 

42 

0.62 

7.04 
23.51 
27.06 

2.68 
8.74 
0.81 

0.23 
0.61 
0.03 

19.04 
0.81 
8.71 

22.99 
0.33 
6.18 
8.52 
0.30 

2.68 

1.42 

1.12 
1.74 

o 
o 
0.47 

2.62 

5.23 

1.68 

0.33 

3.05 
5.46 

11.56 
0.60 
1.94 

0.21 

0.19 
0.48 

0.06 
2.02 
0.21 
1.98 

11.38 
0.01 
2.41 
3.59 
0.32 

0.56 

1.09 

0.96 
o 
o 
0.15 
0.02 

0.23 
1.07 

0.59 

0.92 
8.52 

15.23 

32.26 
1.68 
5.40 

0.58 

0.54 
1.33 
0.17 
5.63 
0.58 
5.52 

31.76 
0.02 
6.74 

10.02 
0.90 

1.56 

3.04 

2.69 

o 
o 
0.41 
0.06 

0.64 
2.98 

1.64 

Total area = 140.9 km' 

(km') 

0.40 

0.44 

1.28 
0.08 
0.46 

0.06 
0.03 

1.96 
15.35 
8.91 
0.02 
0.05 

0.01 
0.03 

0.01 
6.54 

34.57 

0.82 
18.20 

0.48 
1.05 
3.57 
1.02 
0.01 

32.76 
2.95 

0.65 
lUI 
31.01 
43.32 

4.09 
6.12 
0.76 

0.34 
1.14 
0.22 

29.91 
0.76 
6.13 

31.67 

0.15 
9.63 

12.57 
0.49 

3.28 

3.33 

3.82 
0.65 

0.98 

0.26 
0.19 

3.50 
5.89 

2.56 

(%) 

0.28 

0.31 

0.91 
0.05 
0.12 
0.04 
0.02 

1.39 
10.89 
6.32 
0.01 

0.04 
0.01 
0.02 

0.01 
4.64 

24.54 
0.58 

12.92 
0.34 

0.75 
2.53 
0.72 
0.01 

23.25 
2.09 
7.21 

0.46 
7.89 

22.01 
30.75 
2.90 
4.34 
0.53 

0.24 
0.81 

0.16 
21.23 
0.54 
4.35 

22.48 
0.11 

6.83 
8.92 
0.35 

2.33 

2.36 

2.71 
0.46 

0.69 

0.18 

0.13 

2.48 
4.18 

1.81 



~ 

10·'/." "'~, ~h 
r-------------------------~----------------------~~------~~------------~~----------------------~~----------------------------~1~~ 

LEGEND 
--PIPELINE SERVICE ROAD \ 

-ROAD " 
'-PAD or DRILL SITE \ 
---MASTER MAP BOUNDARY ~ 

• INTENSIVE STUDY SITE ~ 
A. WEST DOCK E. PUT RIVER 
B. SAND DUNES F ANGEL PINGO 
C. DRILL SITE 2 G PAD F 
D.IBPSITE H KUP RIVER 

\ 
~ 

\ 

\, 

Figure 34. Location of study sites and master map areas. 



cover about 32070 of the area; on Map 4 they cover 
less than 6%. Strangmoor is more common in the 
western part, with 32% compared to 17% in the 
eastern part. 

Bilgin (1975) noted a difference in soil texture 
across the region, with sandier soils occurring ad
jacent to both the Kuparuk and Sagavanirktok 
rivers and silty soils in the middle portions of the 
region. The same trends were noted in this study 
and are associated with loess from the Sagavanirk
tok River (see Chapter 4). The areas toward the 
east may be somewhat better drained because of 
the input of mineral loess. The surficial silt and 
peat deposits are substantially thinner toward the 
coast north of the Sohio Base Camp, indicating 
that this area may be a fundamentally different 
landscape with a different age than the areas to
ward the east. 

Another indication of the different histories of 
the east and west portions of the field is the con
trast in the pingos of the two areas. Several of the 
pingos toward the west are much larger and tend 
to be more gently sloped than the pingos in the 
eastern portion of the region. Michelle Pingo on 
Map 4 covers more area than all the other pingos 
in the mapped area combined. This pingo is quite 
broad with a gently sloping base, which contrasts 
with the small steep-sided pingos that predominate 
toward the east. Michelle Pingo, Angel Pingo and 
a few others in the western part of the mapped 
area are similar to pingos west of the Kuparuk 
River, where there is an extensive region of rolling 
topography caused by broad-based pingos. 

Satellite imagery reveals that most of the area 
between the Kuparuk and Sagavanirktok rivers 
was part of an ancient flood plain of the Sagavan
irktok River. The rolling area west of the river is 
probably older than this flood plain. East of the 
river the rolling topography has been leveled by 
fluvial processes. The most noticeable differences 
in the vegetation between the east and west ends of 
the field include 1) an increase in tussock tundra 
vegetation (Type U2) toward the west, 2) a de
crease in wet alkaline tundra (Type M2), and 3) a 
corresponding increase in wet acidic tundra (Type 
Ml). The present patterns of landforms and vege
tation are thus intimately related to the history of 
the major rivers and the present distribution of 
loess. The details of the historical changes in the 
rivers are not known except for the points dis
cussed above, which have been gleaned from the 
map information and aerial photographs. The 
loess gradient will be discussed in more detail in 
Chapter 4. 
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INFLUENCE OF MICROSCALE PATTERNS 
ON SOIL FACTORS AND 
INDIVIDUAL PLANT TAXA 

The intent of the following analyses is to exam
ine the effects of the micro scale gradients on soil 
factors and the distribution of individual plant 
taxa. Simple correlation analysis was used to ex
amine these patterns. 

Vegetation mapping has been the major justifi
cation for these studies at Prudhoe Bay. From the 
outset it was assumed that distinct vegetation com
munities can be delineated. This is not, however, 
the consensus of all arctic ecologists. Many (in
cluding Griggs 1934, Raup 1941, 1965, Brugge
mann and Calder 1953, Savile 1964) have found 
that arctic taxa have wide tolerances along several 
environmental gradients, and they feel that this 
makes a community approach to vegetation analy
sis very difficult. Griggs (1934) considered the rud
eral quality of arctic vegetation to be so significant 
that it essentially prevents the description of arctic 
vegetation by means of floristically distinct units: 

In short every feature of arctic vegetation, the 
anomalies in the geographical distribution of arc
tic species, the occurrence of many species in all 
sorts of habitats, and their apparent indifference 
to the diverse conditions thereof, the lack of def
initeness to the composition of the plant cover in 
any particular habitat, the physical instability of 
the ground itself, the general ruderal character of 
arctic vegetation, the large number of our weeds 
which are native to the arctic-all these testify to 
an instability in arctic vegetation very different 
from the relatively stable plant formations of the 
temperate zone (Griggs 1934, p. 174). 

Others, however, have apparently had no more 
trouble describing communities in the Arctic than 
in temperate regions (Bocher 1963, Gjaerevoll 
1950, 1954, 1956, 1967, Fredskild 1961, Renning 
1965, Lambert 1968, Barrett 1972, Racine 1975, 
Komarkova and Webber 1980). Barrett (1972), 
discussing the vegetation of the Truelove Low
land, Devon Island, Canada, concluded: 

The synthesized units of classification [by Braun
Blanquet methods] appear by comparison to be as 
systematically substantial as those regularly de
scribed from the temperate regions. Ecotones are 
in most cases sharply defined in the field. Vegeta
tional units show strong correlation with underly
ing soil type and units generally have characteris
tic combinations of species present. These fea
tures confirm the natural cohesiveness of the sug
gested units. Further, comparisons of similarity 
matrices and dendrograms, generated in a similar 
fashion for vegetation groups in other regions 



(Dahl 1956; West 1966; Lambert 1968; Beil 1969) 
shows the Devon Island units maintain as high, 
and in some cases higher, unit integrity at the as
sociation level. These results tend to negate the 
thesis that special phytosociological techniques 
are required for the delineation of arctic vegeta
tion (Barrett 1972, p. 212). 
The intent here is not to rekindle a debate that 

has been thoroughly discussed elsewhere (Raup 
1941, Drury 1956, Churchill and Hanson 1958) 
but to emphasize that any community approach 
must be based on an understanding of the be
havior of individual taxa along controlling envi
ronmental gradients. 

Methods 

Field sampling 
During 1974 and 1975 most of the vegetation 

mapping was done for the Prudhoe Bay atlas. The 
stand types that appear on the maps (Table 3) were 
designed to be readily recognizable in the field 
with a minimum of botanical training. This is im
portant for the general usefulness of the maps as 
tools in planning. Later mapping programs have 
further simplified the mapping units specifically 
for photointerpretive mapping methods (Walker 
1983, Walker and Acevedo, in prep.). The units 
were thus chosen somewhat subjectively, but they 
were based on considerable observation and pre-
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liminary sampling in the summer of 1973. These 
units later became the basis for the vegetation 
analysis of the region. In 1975 and 1976 perma
nent study plots were selected in each of the stand 
types. For the more important types, several plots 
were established. The plots were concentrated at 
several study sites to minimize the logistical prob
lems involved in visiting all the plots. A total of 92 
plots were established at 8 main sites (Fig. 34). 

Field sampling basically followed the methods 
used by Webber (Webber 1971, 1978, Webber et 
al. 1980, Kom~hkova and Webber 1980) at Baffin 
Island, Barrow and Atkasook. The plots were es
tablished in stands of homogeneous vegetation. 
The plots varied in size from 1 m2 to 1000 m2. 
Fifty-one of the plots were 10m 2, the size accepted 
by Shimwell (1971) and others as optimum for 
graminoid communities. The 10-m2 plots were or
ganized according to the diagram in Figure 35. 
The shape of the plots, however, varied according 
to the area available. Plots on features such as 
polygon rims often had very irregular shapes. 

Data collected from each plot included the esti
mated percentage cover of all vascular plants, bry
ophytes and lichens. Several site factors, such as 
moisture, snow, frost activity and animal activity, 
were rated according to subjective environmental 
gradient scales (Table 6). Other site factors, such 
as depth of thaw, depth of water, and size of mi-

I~.--------------------------------Iom--------------------------------~'I 

Figure 35. Layout of 10-m2 study plots. The percentage cover was estimated for all vascular plants in 
each of the ten 1-m2 areas. The presence of cryptogams was recorded in the 10- x 100-cm strip, and cryp
togam cover was estimated for each of the 10- x 10-cm squares. 
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Table 6. Summary of environmental data recorded for each study plot. 

Variable 

Site variables 
Plot number 

Plot location 

Temperature regime 

Moisture regime 

Snow regime 

Cryoturbation regime 

Vegetation code 

Topographic feature 

Slope inclination 

Mean hummock 
height 

Slope aspect 

Bare soil cover 

Rock cover 

Water cover 

Depth of thaw 

Water depth 

Marl surf. cover 

Crustose lichen 
cover 

Foliose and fruticose 
lichen cover 

Bryophyte cover 

Erect dead vegetation 
cover 

Prostrate dead and 
litter cover 

Plot size 

Abbreviation Units 

PLOTNUM 

LOCATN I) IBP site, 2) Putuligayuk River site, 3)Angel Pingo, 4)Kuparuk River dunes, 6)Coastal 
site, 7) Pad F site, 8) Drill site 2 

TEMPREG 3-point subjective rating scale: 
I) Coastal, July mean < 4°C 
2) Somewhat inland, July mean 4-7°C 
3) Farther inland, July mean > 7°C 

MOISREG 5-point subjective rating scale: 
I) Xeric, little moisture near the surface, exposed sites 
2) Xero-mesic, moist soils, less-exposed well-drained sites 
3) Mesic, moist to wet soils, moderately well drained sites 
4) Hydro-mesic, wet soil continually saturated 
5) Hydric, standing water all summer 

SNOWREG 5-point subjective rating scale: 
I) Very exposed site, very slight snow accumulation 
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 

CRYOREG 4-point subjective scale: 
I) No surface evidence of frost-crctive soil 
2) Some evidence (exposed plant roots, bare soil, etc) of frost-active soil on less than 51170 

of the surface 
3) Much evidence of frost activity on 5-30% of the surface 
4) Considerable evidence on more than 30% of the surface 

VEGTYPE Walker and Webber (1980) 

TOPOFEA 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, II) 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, 24) Gravel bar, 
25) Lowland with frost scars 

SLOPE Estimate: 0) 0-1°, I) 1_3°, 2) 3-5°,3) > 5° 

HUMMOCK I) 1-3 cm, 2) 3-10 cm, 3) 10-20 cm, 4) 20 cm 

ASPECT 0) Flat, I) North, 2) East, 3) South, 4) West 

SOILCOV % 

ROCKCOV % 

H20COV % 

THA W77 Mean of 10 measurements, 15 August 1977 (cm) 

H20DEP Mean of 10 measurements, 15 August 1977 (cm) 

MARL % 

CLiCCOV % 

FLiCCOV % 

BRYOCOV % 

ERECDED % 

PROSDED % 

PLOTSIZE I) 10 m', 2) I m', 3) Undefined 
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Variable 

Distance to 
Sagavanirktok River 

Distance to the coast 
along the N75°E 
direction 

Animal variables· 
Caribou 

Brown lemming 

Collared lemming 

Birds 

Fox 

Ptarmigan 

Goose 

Ground squirrel 

Bear 

Physical factors 
Soil moisture 

Bulk density 

Sand 

Silt 

Clay 

Field capacity 

Wilting point 

Hygroscopic moisture 

Available water 

Water absorption 

Organic matter 

Chemical factors 
Soil pH 

Ammonium 

Nitrate 

Carbonate 

Phosphorus 

Potassium 

Calcium 

Magnesium 

Table 6 (cont'd). 

Abbreviation Units 

SAGDIS km 

WDIST km 

CARFECE Caribou feces 

CARGRAZ Evidence of caribou grazing 

BRWNLEM Brown lemming sign (nest, runways or feces) 

COLLLEM Collared lemming sign (nest or feces) 

MISBIRD Miscellaneous bird sign (feathers, feces etc.) 

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

PT ARMIG Ptarmigan sign (feces or feathers) 

GOOSE Goose sign (feces or feathers) 

SQRRL Ground squirrel sign (den, feces, tracks etc.) 

BEAR Bear sign (diggings in squirrel mounds) 

SMOIS77 15 August 1977 (070) 

BDEN77 15 August 1977 (g cm-') 

SAND 070 

SILT 070 

CLAY 070 

FLDCAP 070 at \1'3 bar 

WILTPT 070 at 15 bar 

HYGMOIS 070 

AVH20 070 

H20ABSN 070 

ORGMAT 070 

PH 

NH4 Mass concentration (ppm) 

N03 Mass concentration (ppm) 

C03 Mass concentration (070) 

P Mass concentration (ppm) 

K Mass concentration (ppm) 

CA Mass concentration (ppm) 

MG Mass concentration (ppm) 

• All animal variables were recorded as frequency. In IO-m' plots this was the fraction (0.1 to 1.0) of occurrence in ten I-m' subplots. 
In I-m' plots presence was recorded as 1.0. 
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crorelief, were measured directly. Several 10- x 
10-cm moss samples, two 300-cm3 cans of soil for 
bulk density and soil moisture determinations, 
and a grab sample of soil from the root zone (10 
cm deep) were collected for laboratory analysis. 
Voucher collections were made for unknown 
plants. A few problems arose due to misidentified 
taxa. ~Aost of these have been noted in the anno
tated checklist of plants (Appendix A). 

Soil analysis 
Two 300-cm3 cans of soil were removed from 

each plot. To avoid compression of the sample in 
peaty soils the peat was carefully cut around the 
perimeter of the cans with a knife as they were in
serted in the soil. The sealed cans were later 
weighed, oven-dried at 105°C, and then reweighed 
to determine the amount of water in the sample. 
Soil moisture was recorded as the percentage of 
the mass of the dry soil. Bulk density was 
calculated as the weight of the dry soil divided by 
the volume of the can. 

The fraction of the soil greater than 2 mm was 
collected in graduated sieves and expressed as a 
percentage of the total air-dried sample. The an
alysis for the fraction less than 2 mm (sand, silt 
and clay) utilized the pipette method and the 
USDA scale for particle sizes. 

To determine the percentage of organic matter, 
the sample was placed in a porcelain crucible and 
heated to 400°C for 5 hours. The loss in weight of 
the sample was expressed as a percentage of the 
original weight of the soil. 

Soil water retention was measured at 15 bars to 
determine the wilting point and Y3 bar to deter
mine the field capacity. Available water was calcu
lated as the difference between the field capacity 
and the wilting point. Total water absorption was 
determined by placing the sample in a small can 
with a sieve bottom in a tray with a thin water lay
er, allowing the sample to absorb water until satu
rated. The total absorbed water was expressed as a 
percentage of the oven-dried weight. 

The pH was based on a soil-water ratio of 1 :2.5 
by volume and was measured with a combination 
electrode on a Photovolt pH meter. Carbonates 
were determined using the gasimetric approach. 
The method utilizes a Chittick or baking soda ap
paratus that measures the volume of C03 liberated 
from a given mass of soil when HCI is added to the 
sample. 

The soil nutrients were calculated on the basis 
of parts per million of oven-dried soil and repre
sent the total available nutrients. The analyses 
were performed at the Palmer Plant and Soils 
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Laboratory. Phosphorus was analyzed using the 
Olsen method for alkaline and neutral soils and 
the Bray 1 method for acidic soils. The extracting 
solution for neutral and alkaline soils was 0.5 N 
NaHC03 (pH 8.5); for acidic soils it was 0.025 N 
HCI in 0.03 N NH4F (pH 2.6 ± 0.05). The analysis 
of the extract utilized the Technicon Autoanalyzer 
industrial method No. 94-70W (orthophosphate in 
water and wastewater). Nitrogen was analyzed 
with an extracting solution of 2N HCI and utilized 
the Technicon Autoanalyzer industrial method 
No. 100-70W for N0 3 and No. 98-70W for NH4. 
Potassium, calcium and magnesium were extract
ed with 99.5070 NH40Ac and analyzed with an 
atomic absorption spectrophotometer. 

Data analysis 
Data from the permanent study plots were or

ganized into an SPSS system file (Nie et al. 1975). 
The file consisted of two subsets of information 
for 92 study plots. The first part contained envi
ronmental data for 58 variables, and the second 
part contained percentage cover data for 252 taxa 
that occurred in the plots. A few of the variables 
were not continuous, although all were at least or
dinal. Since most correlation analyses require con
tinuous variables with normal distributions, these 
assumptions were not consistently met. Although 
the statistical treatments sometimes violated one 
or more assumptions of the analysis, no obvious, 
ecologically meaningful errors were detected in the 
results. However, the results can be interpreted 
only broadly and could be the basis for more de
finitive experiments. The objective here is not to 
define the exact tolerances for each taxon along 
each environmental gradient, but instead to use 
the analyses in conjunction with field experience 
to arrive at meaningful conclusions about vege
tation-environment interactions. 

Results and discussion 

Relationship of soil to site 
Soil moisture is linked to an array of site factors 

including soil texture, percentage of organic mat
ter, pH, thaw depth and cryoturbation. It is virtu
ally impossible to isolate the effects of soil mois
ture alone since nearly every component of the 
ecosystem appears to be either directly or indirect
ly influenced by it. Soil moisture, in turn, is pri
marily controlled by drainage characteristics relat
ed to microrelief. Another important cause of soil 
variation in the Prudhoe Bay region is the dilution 
of organic matter in the soil due to the input of 
wind-blown silts. This will be discussed more thor-



oughly in the next chapter. The objective here is to 
examine some of the complex effects of the site 
moisture gradient independent of the loess gra
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 
from the alkaline areas, so this discussion applies 
mainly to these areas, which will later be contrast
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 
data for these ecological groups. This information 
is more comprehensible in graph form (Fig. 36-
42). 

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

Ecological 
group 

BI, B2 

Stand 
types 

U2, U3, U4 
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Figure 36. Measured soil moisture vs sub
jective site moisture regime classes. Alkaline 
and acidic tundra are portrayed separately. 
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Figure 37. Moisture-related physical soil characteristics vs site 
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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 
subjective moisture regime categories and the ac
tual measured soil moisture. The higher soil mois
ture in the acidic types is due mainly to the greater 
percentage of organic matter in these soils; this 
will be discussed more thoroughly in the next 
chapter. 

There are numerous effects of soil moisture on 
the physical characteristics of the soil. The most 
significant is the increase in the percentage of or
ganic matter with higher soil moisture (Fig. 37). 

Dry alkaline sites had 14.7070 organic matter com
pared to wet sites with 33.0%. This difference in 
organic matter is largely responsible for the major 
differences in other physical characteristics of the 
soils. For example, bulk density dropped from 
0.84 g cm-3 in the dry sites to 0.26 g cm-3 in emer
gent sites. There is a corresponding increase in the 
water retention capability of the soil, as evidenced 
by the graphs of field capacity, wilting point, 
available water and hygroscopic moisture (Fig. 
37). 

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

PHYSICAL PARAMETERS 

Sand (%) Silt (%) Clay (%) Organic matter (%) Soil moisture (%) 

Bulk density 
(g cm- J) 

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

Dry alkaline tundra 53.2 29.7 31.8 23.5 15.1 7.3 
Moist alkaline tundra 18.4 12.8 11 60.8 8.9 II 20.8 10.7 II 
Wet alkaline tundra 31.8 29.8 II 51.2 26.2 II 17.0 7.9 II 
Aquatic tundra 20.1 13.4 40.6 10.1 39.3 19.7 
Dry acidic tundra 64.8 39.5 2 15.4 15.9 2 19.9 23.6 2 
Moist acidic tundra 36.8 43.1 4 32.1 21.8 4 31.1 27.6 4 
Wet acidic tundra 43.1 35.4 4 35.4 26.5 4 21.4 19.6 4 
Frost scars 26.5 0 I 50.9 0 22.6 0 
Streamside sites or dunes 51.5 18.1 9 37.3 15.3 9 11.2 4.0 9 

Animal dens or bird mounds 51. 8 0.1 2 30.9 0.1 2 17.2 0.1 2 

Snow patches 20.2 4.2 2 63.8 4.0 2 16.0 0.3 2 
Estuaries or beaches 68.5 18.8 4 21.6 16.2 4 9.9 3.0 4 

14.7 12.7 34 
23.9 12.8 17 82 
33.0 20.4 15 228 
36.6 22.1 7 349 
50.2 28.6 2 110 
50.9 10.2 6 159 
55.5 9.9 6 290 
13.4 11.3 38 
5.7 3.9 II 25 

31.6 12.6 4 65 
20.5 11.0 63 
34.3 18.7 4 124 

24 
41 
164 
209 

86 
76 
51 
39 
23 
50 
28 
56 

0.84 0.28 
17 0.68 0.22 17 
15 0.39 0.24 15 
6 0.26 0.19 6 
2 0.51 0.28 2 
6 0.46 0.37 6 
6 0.25 0.05 6 

1.19 0.50 3 
12 1.10 0.22 12 
4 0.54 0.15 4 

0.66 0.15 
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 NO I (ppm) P (ppm) K (ppm) 

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

Dry alkaline tundra 7.5 

Moist alkaline tundra 7.3 
Wet alkaline tundra 7.1 
Aquatic tundra 6.9 
Dry acidic tundra 5.2 
Moist acidic tundra 5.6 
Wet acidic tundra 5.7 
Frost scars 7.4 
Streamside sites or dunes 7.8 
Animal dens or bird mounds 7.2 
Snow patches 7.4 
Estuaries or beaches 6.9 

0.4 

0.5 
0.8 
0.8 
0.4 
0.6 
0.4 
0.6 
0.3 
0.5 
0.1 
0.8 

10.5 8.3 11.1 

17 14.2 10.3 17 12.3 
15 14.4 0.1 15 17.9 
7 10.9 12.9 7 23.2 
2 0.1 0.1 2 12.7 
6 0.4 0.4 6 19.5 
6 0.4 0.5 6 13.7 

19.5 19.2 8.7 
II 13.8 12.2 II 11.6 
4 6.8 9.0 4 15.4 
5 14.9 9.4 5 10.5 
4 7.1 11.9 4 18.3 

All groups combined 7.05 0.86 89 11.2 11.0 89 14.3 

50 
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The organic matter also affects the soil's insu
lating properties, which has important implica
tions for thaw depth. Bilgin (1975) measured the 
seasonal progression of thaw in several soils along 
a moisture catena. He measured thaw depths ex
ceeding 95 cm by the end of August in sandy up
land tundra soils. In contrast, wet soils high in or
ganic matter had less than 30 cm of thaw. Thaw in 
most mineral soils proceeded evenly throughout 
the season, with the rate of increase gradually ta
pering off toward the end of August. Soils with 

Hygroscopic 
Field capacity (%) Wilting point (%) A vailable H 20 (%) moisture (%) 

x S.D. N x S.D. N x S.D. N x S.D. N 

34.5 27.2 23.1 18.2 11.4 9.6 2.9 2.5 
60.9 25.6 16 43.7 21.6 16 17.2 8.2 16 4.2 2.2 17 
75.1 34.9 14 63.6 33.3 14 11.5 5.6 14 4.7 2.9 15 

85.8 51.5 7 62.4 47.9 7 23.4 13.3 7 5.4 3.3 7 
91.5 39.5 2 69.4 38.1 2 22.2 1.4 2 6.3 1.5 2 
92.3 18.8 6 61.1 17.2 6 23.6 13.7 6 7.4 1.7 6 

107.3 11.2 6 83.7 16.0 6 31.3 6.8 6 7.6 1.2 6 
40.9 28.0 3 18.7 14.8 3 21.8 13.4 3 2.7 2.2 3 
16.6 11.2 10 10.5 8.3 10 5.9 3.3 10 1.1 0.7 II 
63.0 18.3 4 47.8 15.4 4 15.2 7.9 4 5.3 2.5 4 
48.1 18.0 5 32.2 13.6 5 15.9 7.5 5 4.0 2.5 5 
17.9 0 12.6 0 5.3 0 3.4 1.9 4 

61.5 37.3 83 45.3 31.9 83 16.2 10.5 83 4.3 2.8 89 

Total Ca (ppm) Total Mg (ppm) 

x S.D. N x S.D. N 

5438 2203 300 234 
6065 1829 15 233 152 15 
5316 2024 13 314 337 13 
5179 2524 6 296 292 6 
3648 0 627 0 
5557 2728 424 158 
5514 885 406 249 
4542 2367 371 285 
2180 1154 10 93 47 10 
7381 1839 4 466 270 4 

6412 1648 5 246 150 5 
1399 0 286 0 

5113 2294 77 289 235 77 

buried organic layers, however, showed a nonuni
form increase in thaw, slowing down as the thaw 
approached the buried layer. 

A stepwise regression model based on Bilgin's 
data shows that thaw depth depends on four main 
factors. Three have a negative effect. They are, in 
order of the magnitude, 1) depth of the moss lay
er, 2) percentage of organic matter, and 3) soil tex
ture (surface area of the particles). Slope has a net 
positive effect on thaw. Bilgin's regression equa
tion accounts for 710,10 of the variation with these 

Water absorption (%) 

x S.D. N 

84.5 41.5 
144.7 55.2 16 
221.9 88.8 14 

256.4 190.3 7 
169.8 87.4 2 
181.0 40.4 6 
277.8 60.6 6 

72.5 30.7 3 
57.7 26.9 10 

146.1 35.6 4 
113.9 24.8 5 
69.7 0 

157.5 100.9 83 

51 



LEGEND 
CD Dry Alkaline Tundra 

® Moist Alkaline Tundra 
@ Wet Alkaline Tundra 

@) Dry Acidic Tundra 

@Moist Acidic Tundra 
® Wet Acidic Tundra 

(j) Aquatic Tundra 
® Frost Scars 

® S~r:dag'~~~~ 

@A~~~~i~3~unds 
® SncNtpotches 

@E::~:sand 

® 
® 

SILT LOAM 

30 

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

four factors. He did not consider the effects of 
temperature, which is necessary at Prudhoe Bay 
because of the steep temperature gradient associ
ated with the coast. This will be discussed further 
in the next chapter. 

A similar correlation analysis performed with 
the environmental parameters of this study showed 
that the following parameters were correlated with 
thaw depth at the 0.001 significance level (in the 
order of highest Pearson's R values): 1) organic 
matter, 2) slope, 3) percentage of bare soil, 4) per
centage of soil moisture, 5) percentage of bryo
phyte cover, 6) temperature regime and 7) percent
age of prostrate dead vegetation. Factors corre
lated at the 0.05 level were 1) clay, 2) percentage of 
erect dead vegetation and 3) sand. 
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Most of the Prudhoe Bay soils have high per
centages of silt and fine sand and are classified as 
silt loams, loams or fine sandy loams (Fig. 38). 
The silts and sands at Prudhoe Bay differ from the 
Barrow soils, which have more clay (Gersper et al. 
1980). The coarser particle sizes are due mostly to 
the wind-blown materials from the Sagavanirktok 
River. The drier soils tend to have a higher per
centage of sand, which increases their permeabili
ty and drainage. 

Soil moisture has surprisingly little effect on pH 
in the alkaline tundra areas (Fig. 39). There is a 
general decline of soil pH from 7.5 in the dry sites 
to 7.1 in the wet sites. The value for all emergent 
sites combined is 6.9. 
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Figure 39. Soil pH vs site moisture regime. 
Data exclude plots in nonemergent acidic tundra 
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Figure 40. Soil chemical parameters (ppm) vs 
site moisture regime. Refer to Table 8 for stan
dard deviations. 

Nutrients. The relationships between soil mois
ture and total nutrients are less distinct. The dry 
sites, however, do have generally higher concen
trations of total nutrients (on a parts per million 
basis) than do the wetter sites (Fig. 40). This is 
particularly true for N0 3 , P and K, which have all 
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Figure 41. Soil chemical parameters (g 
m-2

) vs site moisture regime. Refer to Table 
8 for standard deviations. 

been shown to be limiting to the Prudhoe Bay veg
etation. * This contrast is even more dramatic if 
the nutrients are considered on the basis of mass 
per square meter in the upper 10 cm of soil (Fig. 
41). This emphasizes the difficulty of comparing 
nutrient regimes between organic and mineral 
soils. 

The higher concentrations of nutrients in drier 
sites is in agreement with the work of Gersper et 
al. (1980) at Barrow. An important consideration 
in the dry sites, however, is whether or not the soil 
is a mineral soil. Sites on most ping os and along 
many river systems are mineral (Cryoborolls), but 
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
ic matter plays an important role: 

In general, poorly decomposed fibric organic 
matter contains relatively few phenolic hydroxyl 

*Personal communication with J. McKendrick, Palmer Re
search Center, University of Alaska, 1977. 



and carboxyl groups, and thus contributes com
paratively little CEC to soil horizons in which it 
occurs. On the other hand, well humified sapric 
organic matter generally contains many such 
groups, and in many of the soils may be the main 
source of CEC. (Gersper et al. 1980, p. 227.) 
This explains why the drier organic soils tend to 

have higher nutrient levels and why the Cryofib
rists are likely to be relatively poor in nutrients, 
even though they are often higher in total organic 
matter. Another contributing factor is that the or
ganic particles in the sapric materials are much 
smaller than in fibric materials. 

Gersper et al. (1980) also made an important 
point regarding the effects of plant productivity 
on the cation concentrations of the soil solution 
(in contrast to the exchangeable pool discussed 
above). Generally high soil solution concentra
tions occur in sites with low plant productivity 
such as polygon basins and tops of high-centered 
polygons; sites with high productivity have low 
concentrations. The plants apparently draw on the 
soluble source, reducing the concentration drama-
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tically. The soluble fraction also fluctuates consid
erably in response to thaw, precipitation, evapo
transpiration, surface and subsurface flow, nutri
ent uptake by roots, and microbial activity (Gers
per et al. 1980). 

Nutrient concentrations vary considerably ac
cording to microsite. Gersper's work at Barrow 
showed major fluctuations within systems of low
centered polygons and is probably the best work 
to date regarding the responses of nutrients to mi
crotopographic variations in arctic ecosystems. 
No comparable work is available from Prudhoe 
Bay, but some statement can be made regarding 
nutrients on a slightly smaller scale. The data al
ready presented (Fig. 40 and 41) show nutrient 
variations along the generalized moisture gra
dient, and Figure 42 illustrates the variation in nu
trients among the ecological groups of study plots. 
Each nutrient is discussed separately below. 

Carbonate concentrations are high in all the al
kaline Prudhoe Bay soils, ranging up to 39.30/0 by 
weight in a frost scar soil. The highest concentra-

P 
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K 
(IOlppm) 

Ca 
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SOIL CHEMICAL PARAMETERS 

Figure 42. Carbonates and soil nutrients vs ecological groupings of study plots. Refer to Table 
8 for standard deviations. 
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tions are found in frost scars, snow patches, 
streamside sites, and moist and wet tundra. The 
lowest concentrations are associated with animal 
dens and estuaries. The high concentrations are 
due to loess deposited from the Sagavanirktok 
River and to carbonate-rich parent material asso
ciated with the extensive alluvial deposits that un
derlie most of the region. 

Ammonium concentrations are highest in wet 
tundra and in estuarine microsites. Relatively low 
values are found in frost scars, snowbanks and dry 
tundra. If considered on a gram per square meter 
basis (Fig. 41), the ammonium concentrations are 
somewhat greater in the dry sites. The ammonium 
concentration ranges from 6.6 ppm in a moist low
centered polygon basin near Drill Site 2 to 40.1 
ppm in an emergent Scorpidium community. 

The pattern for nitrates is nearly opposite to 
that of ammonium. Dry tundra sites, animal dens 
and snowbanks have the highest levels. The lowest 
levels are found in estuaries, frost scars, dunes and 
wet tundra. This is in agreement with the work of 
Bilgin (1975) and Gersper et al. (1980). Bilgin 
found that well-drained soils contribute more ni
trate nitrogen and that poorly drained soils contri
bute more ammonium nitrogen to the regional 
surface waters. Gersper et al. found that the ratio 
of ammonium to nitrate in the soil solution 
changed from 10: 1 in a moist meadow to 0.1: 1 on 
a relatively dry polygon rim. Total nitrates at 
Prudhoe Bay varied from 4.3 ppm on a stabilized 
sand dune to 40.0 ppm on an organic-rich high
centered polygon. 

Phosphorus follows a pattern similar to that for 
nitrates. The highest values are associated with 
bird mounds, dry tundra and snowbanks. Extreme
ly low values are found in estuarine sites. Low val
ues are also found in dunes, frost boils and wet 
tundra. Bilgin (1975) commented on the role of 
high soil pH. In the range of pH values above 7.5, 
phosphates precipitate in a relatively insoluble 
form with calcium and iron. Low total phos
phorus of less than 0.1 ppm was found in sandy 
sites near the dunes, along the Kuparuk River, and 
in an estuary at the mouth of the Little Putuligay
uk River. The highest value, 31 ppm, occurred on 
a high-centered polygon. 

Potassium also follows the same pattern as ni
trates. Values ranged from 782 ppm on a dry ridge 
near the Putuligayuk River to 11 ppm in an active 
sand dune. Values above 200 ppm were recorded 
in most tundra types except aquatic sites, frost 
scars, estuaries, and sandy riverine and dune sites. 

Calcium is abundant everywhere in the Prudhoe 
Bay landscape. Values range from 623 ppm on a 
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river terrace of the Kuparuk River to over 10,000 
ppm on a high-centered polygon near Pad F. The 
highest mean values are associated with bird 
mounds, with about 7300 ppm. The lowest values 
are in sandy estuarine and riverine sites. 

Magnesium is abundant because of dolomite in 
the Sagavanirktok River loess (Parkinson 1978). 
The highest values are found along the coast. Val
ues range from 1132 ppm in a wet coastal meadow 
to 50 ppm in the sand dunes. The highest mean 
values are associated with dry acidic tundra, with 
an average of 627 ppm, and bird mounds, with 
466 ppm. The lowest levels are in sandy riverine 
sites and dunes. Bilgin (1975) felt that the mag
nesium levels in the region were relatively low 
compared to calcite. Parkinson (1978), however, 
found that dolomite actually exceeded calcite in 
many Prudhoe Bay soils. High calcite levels were 
found in the vicinity of the Putuligayuk and Saga
vanirktok rivers. 

Sodium and chlorine were not measured in this 
study, but Bilgin (1975) found high levels in the 
Prudhoe Bay soils, as would be expected from the 
coastal location. His sodium values ranged from 
1.5 to 48.3 ppm. He found less than 1 ppm in an 
acidic soil at Umiat. Bilgin also looked at sodium 
and chlorine in surface waters of several lakes in 
the region and found a high correlation with the 
distance from the ocean. A lake 5 km from the 
ocean had 16.8 ppm sodium and 40.6 ppm chlor
ine, while a lake 35 km from the ocean had only 
1.6 ppm sodium and 2.9 ppm chlorine. Work at 
Barrow indicated that the major source of sodium 
and chlorine in plants is from the soil and not as 
spray or mist from the ocean (Ulrich and Gersper 
1978). 

Relationship of plant taxa to site 
Correlations between plant taxa and environ

mental variables are summarized in Table 9. The 
environmental variables include chemical and 
physical characteristics of the soil, distance to the 
ocean, distance to the Sagavanirktok River, sever
al subjective estimates of site factors (i.e. snow re
gime, cryoturbation regime, moisture regime and 
slope) and several animal factors (i.e. presence or 
sign of caribou, ground squirrels, brown lem
mings, collared lemmings, ptarmigan, geese or 
miscellaneous birds). This section deals with cor
relations of plant taxa with microscale variables, 
i.e. soil moisture, moisture regime, available wa
ter, slope, hummock size, organic matter, cryotur
bation, snow regime and animals. Correlations 
with mesoscale variables related to the distance 
from the Sagavanirktok River (pH, soil texture 



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, SILT, CLAY, 
ORGMAT, AVH20, PH, NH4, N03, C03, P, K, CA, MG, SLOPE, SNOWREG, CRYOREG, HUMMOCK, 
CARFECE, SQRRL, BRWNLEM, COLLLEM, PTARMIG, GOOSE, MISBIRD, WDIST, SAGDIS, SMOIS77, 
MOISREG. (These abbreviations are defined in Table 6.) 

Taxa 

Vascular plants 
Alopecurus alpinus 
Androsace chamaejasme 
Anemone parviflora 
Arctagrostis latijolia 
Arctophila fulva 
Artemisia borealis 

Artemisia glomerata 
Astragalus alpinus 
Astragalus umbellatus 
Braya purpurascens 
Cardamine digitata 
Carex aquatilis 

Carex atrofusca 
Carex bigelowii 
Carex marina 
Carex membranacea 
Carex misandra 

Carex rariflora 
Carex rotundata 
Carex rupestris 
Carex saxatilis 
Carex scirpoidea 

Carex subspathacea 
Cassiope tetragona 
Carastium beeringianum 
Chrysanthemum integrijolium 

Draba alpina 

Draba lactea 
Dryas integrijolia 

Dupontia fisheri 
Epilobium latijolium 
Equisetum variegatum 
Eriophorum angustijolium 
Eriophorum russeolum 
Eriophorum scheuchzeri 

Eriophorum vaginatum 
Eutrema edwardsii 
Festuca baffinensis 
Hierochloe pauciflora 
]uncus biglumis 
Kobresia myosuroides 
Lloydia serotina 
Luzula arctica 

Luzula confusa 
Minuartia arctica 

Oxytropis nigrescens 

Environmental parameters 

P( +), HUMMOCK( + ) 
ORGMAT( - ), PH( + ), C03( + ), CA( - ), SNOWREG( - ), SQRRL( + *) 
CA(-) 
HUMMOCK(+) 
CLA Y( +), SMOIS77( +), NH4( +), HUMMOCK( -) 
ORGMAT( -), SMOIS77( -), PH( + ), C03( +), K( - ), CA( - ), SNOWREG( -), SQRRL( + ), 
SAGDIS(-) 
CA( -), SNOWREG( -), SQRRL( + *) 
ORGMAT( - ), SQRRL( + ) 
K( + ), SLOPE( + *), SNOWREG( +), CRYOREG( + ), HUMMOCK( + *) 
K( -), SLOPE( +), SQRRL( +) 
SAND( - ), SIL T( +), CA( +), MG( +), SLOPE( +), HUMMOCK( + *) 
ORGMAT( +), SMOIS77( + *), PH( -), NH4( + ), SLOPE( - *), CRYOREG( - *), 
HUMMOCK( - *), CARFECE( - ) 

CA( + ), HUMMOCK( + ) 

ORGMAT( +), PH( -), N03( + ), C03( -), CRYOREG( +), CARFECE( + *), A VH20( +), 
SAGDIS(+) 
ORGMA T( +), SMOIS77( +), PH( -), MISBIRD( + ), SAGDIS( + ) 
SILT(+) 
ORGMA T( -), SMOIS77( -), P( +), CRYOREG( +), CARFECE( + ) 
SAND( -), SIL T( + ), SMOIS77( + ) 
ORGMAT( -), C03( +), SLOPE( + *), SNOWREG( + *), CRYOREG( + ), HUMMOCK( + *), 
CARFECE( +), MISBIRD( +), COLLLEM( + *) 
GOOSE( + *), WDIST( - ) 
SLOPE( + *), SNOWREG( + *), HUMMOCK( + *), COLLLEM( + ) 
HUMMOCK(+) 
ORGMA T( -), SMOIS77( -), PH( + ), C03( +), P( + *), K( + *), SLOPE( + ), 
CRYOREG( + *), HUMMOCK( +), CARFECE( + *), COLLLEM( + *), PT ARMIG( + ), 
MISBIRD( +), WDIST( + ), SAGDIS( - ) 
K(+), CA(+), CRYOREG(+*), HUMMOCK(+), CARFECE(+*), PTARMIG(+), 
WDIST(+) 
SAND( +), SIL T( -), ORGMAT( +), PH( - *), N03( +), C03( -), WDIST( -), SAGDlS( +) 
ORGMAT( - *), SMOIS77( - *), PH( +), NH4( + *), P( + *), SLOPE( +), CRYOREG( + *), 
HUMMOCK( + *), CARFECE( + *), PT ARMIG( +), WDIST( + *) 
A VH20( + ), MG( +), WDIST( -), BRWNLEM( +) 
SLOPE( +) 
ORGMAT( -), A VH20( -), MG( -), GOOSE( + *), N03( -), CA( -), K( -), SAGDIS( -) 
SAND( -), CLA Y( + *), SLOPE( -), SQRRL( -), BRWNLEM( +), K( +) 
ORGMAT( +), SMOIS77( +), CRYOREG( -) 
CLA Y( +), ORGMA T( +), A VH20( + *), SMOIS77( + *), PH( -), MG( +), HUMMOCK( - ), 
MISBIRD( + *), SAGDIS( + ) 
CLA Y( + ), CARFECE( + ), CA( + ) 
SAND( -), SIL T( +), CARFECE( +), COLLLEM( +), PT ARMIG( +), P( + ) 
CA( +), MG( +), SLOPE( +), HUMMOCK( + *) 
SAND( +), SIL T( - ), ORGMA T( + ), SMOIS77( + *), MG( + *), K( +), WDIST( - ) 
N03( +), CRYOREG( + ) 
C03( +), P( + ) 
SLOPE( + *), SNOWREG( +), HUMMOCK( + *) 
CLA Y( +), A VH20( +), PH( -), N03( +), C03( -), CRYOREG( + *), HUMMOCK( + ), 
CARFECE( + *) 
MG( +), CA( +), SLOPE( +), HUMMOCK( + ), SQRRL( + ) 
SMOIS77( -), P( + *), CRYOREG( + *), CARFECE( +), PTARMIG( + *), WDIST( +), 
SAGDIS( -) 
SLOPE( + *), SNOWREG( -), CRYOREG( +) 
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Taxa 

Papaver lapponicum 
Papaver macounii 
Parrya nudicaulis 
Pedicularis capitata 
Pedicularis lanata 
Pedicularis sudetica 
Poa alpigena 
Poa arctica 
Polemonium boreale 
Polygonum viviparum 
Potentilla unij70ra 
Puccinellia andersonii 
Puccinellia phryganodes 
Salix arctica 
Salix lanata 
Salix ovalifolia 
Salix planifolia 

Salix reticulata 
Salix rotundifolia 
Saussurea angustifolia 
Saxifraga cernua 
Saxifraga foliolosa 
Saxifraga hirculus 
Saxifraga oppositifolia 

Senecio atropurpureus 
Senecio resedifolius 
Silene acaulis 
Silene wahlbergella 
Stellaria humifusa 
Stellaria laeta 

Hepatics 
Anastrophyllum minutum 
Blepharostoma trichophyllum 
Plagiochila arctica 
Ptilidium ciliare 
Radula prolifera 
Scapania simmonsii 

Mosses 
Aulacomnium acuminatum 
Aulacomnium palustre 
Aulacomnium turgidum 
Bryum stenotrichum 
Calliergon richardsonii 
Campylium stellatum 
Catoscopium nigritum 
Cinclidium arcticum 
Cinclidium latifolium 
Cirriphyllum cirrosum 
Dicranum angustum 
Dicranum elongatum 
Didymodon asperifolius 
Distichium capillaceum 
Distichium inclinatum 
Ditrichum flexicaule 

Drepanocladus brevifolius 
Drepanocladus uncinatus 
Encalypta alpin a 

Table 9 (cont'd). 

Environmental parameters 

CARFECE( + *), PT ARMIG( + *) 
N03( +), P( +), CA( + ), SLOPE( +), HUMMOCK( + *) 
P( + ), SLOPE( +), HUMMOCK( + ) 
CA( +), MG( +), SLOPE( +), HUMMOCK( + *), SQRRL( +) 
CRYOREG( + *) 

SILT( +), SLOPE( - *), CRYOREG( -), HUMMOCK( -), CARFECE( -), WDIST( +) 
SQRRL(+) 
CLAY( +), PH( -), MG( +), CRYOREG( +), CARFECE( +), WDIST( -), SAGDIS( +) 
SAND( +), ORGMAT( - ), A VH20( -), P( -), K( -), CA( -), SQRRL( +) 

HUMMOCK( +), SQRRL( + ) 
MG( +), SQRRL( +) 
SNOWREG( -), WDIST( - ) 
CA( - ), SNOWREG( +), WDIST( - ) 
BRWNLEM( + *), WDIST( +) 

N03( -), P( -), HUMMOCK( -), SQRRL( +) 
SIL T( -), CLA Y( +), ORGMAT( +), A VH20( +), PH( - *), C03( -), MG( +), WDIST( - *), 

SAGDIST(+ ) 
SAND( -), CA( + ), SLOPE( + *), SNOWREG( +), HUMMOCK( + *), COLLLEM( + ) 
P( + ), SLOPE( +), HUMMOCK( + ) 
CA( +), MG( +), HUMMOCK( + ), SAGDIS( + ) 
CLA Y( +), A VH20( +), PH( -), MG( +), BRWNLEM( +), WDIST( -) 
ORGMAT( +), SMOIS77( +), PH( -), MISBIRD( +), SAGDIS( +) 
SMOIS77( + *), HUMMOCK( - ) 
ORGMAT( -), SMOIS77( -), PH( +), C03( +), P( +), CRYOREG( + *), CARFECE( +), 
PT ARMIG( + *), WDIST( + *) 

SAND( - ), SIL T( +), SNOWREG( + ) 
N03( +), SLOPE( +), WDIST( + ) 
SLOPE( +), SNOWREG( +), HUMMOCK( + ) 
ORGMAT( +), A VH20( + *), N03( +), CA( + ), MISBIRD( +) 
SAND( +), SIL T( -), SAGDIS( +), WDIST( - *) 

N03( + *), CA( +), MG( + *), HUMMOCK( + ), SAGDIS( + ) 

CLA Y( +), HUMMOCK( +), SAGDIS( + ) 
SMOIS77( + ), K( +), MG( +), COLLLEM( +), WDIST( - ) 
P( +), SNOWREG( +), COLLLEM( + *) 

CLA Y( +), A VH20( + ), CA( +), SAGDIS( + ) 
SAND( -), CLA Y( +), CARFECE( + ) 
SAND( - ), CLA Y( +), PH( - ), SAGDIS( + ) 

SIL T( - ), SLOPE( +), SNOWREG( +), HUMMOCK( + ) 
CARFECE( + *), PT ARMIG( + *) 
CRYOREG( +), CARFECE( +), PTARMIG( +), SAGDIS( +) 

BRWNLEM( + *) 

SIL T( +), GOOSE( + *), SAGDIS( - ), CA( + ) 
SILT(+) 
GOOSE( +*) 
CARFECE( +), WDIST( + ) 
CLA Y( + *), ORGMAT( + ), A VH20( + ), PH( - *), C03( - ), P( -), MG( + ), SAGDIS( + *) 

CLA Y( + *), A VH20( +), PH( - ), MG( +), WDIST( - ), SAGDIS( + ) 
P( + ), SLOPE( + ) 
COLLLEM( + *) 

CLA Y( + ), A VH20( + ), C03( -), P( -), CARFECE( +), WDIST( + ) 
SAND( - ), SIL T( +), ORGMAT( -), SMOIS77( -), PH( + ), C03( +), P( + *), K( + ), 

MG( -), SNOWREG( +), CRYOREG( +), HUMMOCK( +), CARFECE( +), COLLLEM( +), 
WDIST( + *), SAGDIS( - ) 

SMOIS77( +), SLOPE( - ), CR YOREG( - ), CARFECE( - ) 

ORGMA T( - ), SMOIS77( - ), P( +), SNOWREG( + ), CRYOREG( + ), COLLLEM( + ) 
P( + *), K( + ), CA( +), CR YOREG( + ), CARFECE( + ), COLLLEM( +), PT ARMIG( + *), 
WDIST(+) 
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Table 9 (cont'd). Environmental parameters correlated with plant taxa occurring at least 
three times in the study. 

Taxa 

Encalypta procera 

Hylocomium splendens 
Hypnum bambergeri 
Hypnum procerrimum 
Leptobryum pyriforme 
Meesia triquetra 
Meesia uliginosa 
Mnium blyttii 
Oncophorus wahlenbergii 
Orthothecium chryseum 
Philonotis jontana 
Polytrichastrum alpinum 
Rhacomitrium lanuginosum 
Rhytidium rugosum 
Scorpidium scorpioides 
Scorpidium turgescens 
Tetraplodon mnioides 
Thuidium abietinum 
Timmia austriaca 
Tomenthypnum nitens 
Tortella arctica 
Tortula ruralis 

Lichens 
Alectoria nigricans 

Cetraria cucullata 

Cetraria delisei 
Cetraria islandica 
Cetraria nivalis 
Cetraria richardsonii 
Cladonia gracilis 

Cladonia phyllophora 

Cladonia pocillum 
Cornicularia divergens 
Dactylina arctica 
Dactylina ramulosa 
Evernia perjragilis 
Hypogymnia subobscura 

Lecanora epibryon 

Lecidea vernalis 
Ochrolechia jrigida 

Peltigera aphthosa 
Peltigera canina 
Pertusaria coriacea 
Physconia muscigena 
Stereocaulon alpinum 
Thamnolia subuliformis 

Alga 
Nostoc commune 

Environmental parameters 

SAND( -), SIL T( +), K( +), SNOWREG( +), HUMMOCK( +), BRWNLEM( + *), 
COLLLEM( + *) 
CLA Y( +), A VH20( +), SAGDIS( + ) 
SIL T( +), WDIST( + ) 
NH4( +), HUMMOCK( +), COLLLEM( +) 
SLOPE( +), HUMMOCK( +), PT ARMIG( + *) 

SAND( -), SIL T( +), K( +), CA( + ) 
CLA Y( +), ORGMAT( +), PH( - ), C03( - ), MG( + *) 
CLA Y( +), PH( -), C03( -), CRYOREG( +), SAGDIS( +) 
SAND( -), SIL T( +), MISBIRD( +), WDIST( + ) 
CLAY( +) 
CLA Y( + *), A VH20( + *), PH( - *), CARFECE( +), WDIST( -), SAGDIS( + ) 
CLA Y( +), A VH20( +), N03( + *), HUMMOCK( + ) 
A VH20( + ), PH( + *), CA( +), HUMMOCK( +), PT ARMIG( + *) 
SAND( -), SIL T( +), SMOIS( +), CRYOREG( -) 
WDIST(+) 
CRYOREG( +), CARFECE( + *), PT ARMIG( + ) 
P( +), PH( +) 
P( +), SLOPE( + *), HUMMOCK( + ) 
SAND( -), SIL T( +), P( +), SNOWREG( +), COLLLEM( + ) 
CLAY( +), NH4( +) 
P( + *), SNOWREG( +), HUMMOCK( + ) 

AVH20(+*), N03(+*), C03(-), CRYOREG(+*), PH(-), HUMMOCK(+), 
CARFECE( + *), SAGDIS( + ) 
AVH20( +), N03( + ), C03( -), CA( + ), SLOPE( + *), CRYOREG( +), HUMMOCK( + *), 
SAGDIS( +*) 
SLOPE( + ), SNOWREG( + *), COLLLEM( + *) 
C03( -), CA( +), CRYOREG( + *), HUMMOCK( + *), CARFECE( + *), PT ARMIG( + ) 
N03( + *), C03( - ), CA( + ), SLOPE( + *), CRYOREG( +), HUMMOCK( + ), SAGDIS( + ) 
SLOPE( + *), SNOWREG( + ), HUMMOCK( + ) 
CLA Y( + *), ORGMAT( + *), A VH20( + *), PH( - *), C03( - *), P( -), MG( + ), 
CRYOREG( +), HUMMOCK( + ), CARFECE( +), SAGDIS( + *) 
SAND( + ), SIL T( - ), ORGMAT( +), A VH20( +), PH( - *), C03( -), WDIST( + *), 
SAGDIS(+) 
A VH20( +), N03( + *), SAGDIS( + ) 
N03( + *), A VH20( +), SAGDIS( + ) 
SAND( -), CLA Y( + *), A VH20( + ) 
PH(-) 
SAND( +), SIL T( - ) 
SAND( +), SILT( -), N03( + *), MG( +), K( +), SNOWREG( -), CRYOREG( +*), 
CARFECE( + *), SQRRL( + *) 
P( +), ORGMAT( -), SMOIS77( -), K( +), SNOWREG( -), CRYOREG( + *), 
CARFECE( +), PT ARMIG( +), HUMMOCK( + ) 
N03( + ), C03( - ), CRYOREG( - *), CARFECE( + *), PT ARMIG( +), SAGDIS( + ) 
ORGMAT( +), A VH20( + *), N03( +), CA( +), CRYOREG( + ), CARFECE( + *), 
SAGDIS(+ ) 
SLOPE( +), HUMMOCK( +), CA( +), SAGDIS( + ) 
SLOPE( + *), HUMMOCK( + *) 
SLOPE( - *), SNOWREG( - ), CRYOREG( +) 
SLOPE( + ), CRYOREG( +), HUMMOCK( +), CARFECE( +) 
CLAY(+) 
SMOIS77( -), NH4( -), CA( +), CRYOREG( + *), HUMMOCK( +), CARFECE( + *), 
WDIST(+) 

ORGMA T( +), SMOIS77( + *), NH4( + ) 
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and soil nutrients) are discussed in the next chap
ter. 

Two things should be considered when examin
ing Table 9 and the correlation tables that follow. 
First, these correlations apply only to the range of 
variables at Prudhoe Bay. For example, many 
plants that are normally thought of as calciphiles 
or basiphiles may not correlate with calcium, car
bonates or pH because of the range of these pa
rameters within the Prudhoe Bay landscape. Sec
ond, several of the variables are strongly linked to 
each other (Table 10). These interactions are very 
complex, and no statistical treatment has been 
used to unravel them. The information from 
Table 10 was used to aid in the interpretations 
discussed below. 

Species correlations with moisture-related fac
tors. High correlations would be expected between 
most taxa used as keys for the vegetation stand 
types along the principal moisture gradient and 
the estimates of site moisture. Table 11 reflects 
this very well. Of the 13 taxa that appear in the 
stand type names along the alkaline moisture gra
dient (Table 3, Stand Types Bl, B2, U3, U4, M2, 
M4, El and E2), 10 are in the list in Table 11, and 
7 of these are correlated at the 0.001 level. Of the 
36 taxa that show strong negative correlations 
with site moisture regime, 72ftJo are found in Stand 
Types Bl or B2. The remaining 2SftJo are associ
ated with dune and dry river bar stand types. 

Fourteen of the taxa (39ftJo) are lichens (7 crus
tose and 7 fruticose), 12 (33ftJo) are forbs, 2 (6ftJo) 
are prostrate shrubs, 3 (SftJo) are graminoids and 3 
(SftJo) are mosses. 

Sixteen taxa show strong positive correlations 
with moisture regime; 7 of these (44ftJo) are grami
noid, and 4 (25ftJo) are mosses. These are all associ
ated with wet, and particularly with aquatic, tun
dra types. Taxa that show strong correlations with 
soil moisture but that occur in the more mesic sites 
would not be expected to have significant linear 
regressions since they probably have more bell
shaped distribution patterns. 

The nonsubjective variables related to site mois
ture regime give a better picture of the nature of 
the gradient. For instance, fewer taxa correlate 
with the actual percentage of soil moisture (Table 
12) than those with the sUbjective moisture rating, 
particularly for negative correlations. Note that 
only two lichens show significant correlations with 
soil moisture. 

The list of taxa correlated to hummock size 
(Table 13), however, is longer than that for the 
moisture regime rating, with 47 taxa showing posi
tive correlations. This list contains only 33ftJo of 
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the plants in Table 11. It contains many that are 
associated primarily with xero-mesic sites, which 
are typically more hummocky than the dry sites. 
Several of the taxa in this list are found on bird 
mounds or in association with small moss hum
mocks. 

Forty-five taxa are positively correlated with 
slope (Table 14). Many of the plants in this list are 
also positively correlated with snow regime, as 
would be expected. 

The picture that develops is that soil moisture is 
indeed an important factor, particularly for many 
of the dominant plants in the landscape, such as 
Carex aquatilis, Dryas integrifolia, Drepanoc!a
dus brevifolius and Scorpidium scorpioides. The 
percentage of soil moisture, however, varies con
siderably depending on the organic content of the 
soil and does not correlate well with many of the 
taxa used for identifying stand types. Often sites 
that appear quite dry are actually dry only on the 
surface. It is here, in a relatively thin surface layer, 
that many of the lichens and mosses find optimum 
conditions for growth. The moisture conditions 10 
cm deep are often very different and unrelated to 
the shallow-rooted plants on the surface. This is 
particularly true in the dry organic soils. 

Many taxa at Prudhoe Bay appear to rely heavi
lyon hummocks, where they find the moisture 
conditions best suited for their growth. This is to 
be expected in such a wet environment. In fact, 
more species are correlated to hummock height 
than to any other variable used in this analysis. 
Hummocks were not examined in detail in this 
study, but this result should encourage more in
depth work, such as Raup's (1965) studies of turf 
hummocks in Greenland. 

Another factor related to site moisture is availa
ble water (Table 15). The list of taxa highly corre
lated with this factor is surprisingly very different 
than the list of plants correlated with soil moisture 
Crable 12). The lists have only one plant in com
mon, Eriophorum scheuchzeri. This is also the on
ly species that is correlated with both site moisture 
regime (Table 11) and available water (Table 15). 
Available water is defined as that part of the soil 
moisture that is readily absorbable by the plants. 
It is the difference between the wilting point 
(measured at 15 bars suction) and the field capac
ity (measured at Y3 bars suction), which is the 
amount of water remaining in the soil after it is 
saturated and then freely drained. Since most of 
the Prudhoe Bay soils are completely saturated, 
there is not a high degree of correspondence be
tween the available water and the total soil mois
ture. 



Table 10. Pearson's correlation coefficient matrix for all environmental variables. Double starred (**) coeffi
cients are correlated at P :5 0.001; single starred (*) coefficients are correlated at 0.001 < P :5 0.05. Values of 99.00 de
note uncalculable coefficients. 

SANO 
SANO 1.000 
SILT -0.881** 
CLAY -0.634** 
HYGMOIS -0.092 
ORGMAT 0.098 
H20ABSN - 0 . 1 33 
FLOCAP -0.094 
WILTPT -0.051 
AVH20 -0. 184 
BOENS77 0.224* 
SMOIS77 -0.103 
PH -0.129 
NH4 -0.112 
N03 -0.240 
C03 -0.159 
P -0.243* 
K -0.175 
CA -0.425* 
MG 0.098 
MOISREG -0.224* 
TEMPREG -0.370* 
SNOWREG -0.265* 
CRYOREG 0.059 
HUMMOCK -0.095 
SLOPE -0.003 
ASPECT -0.050 
THAW77 0.226* 
H200PTH -0.158 
SOIST -0.396** 
WOIST -0.387** 
SAGOIS 0.237* 
SOILCOV 0.337* 
ROCKCOV O. 174 
H20COV - O. 1 84 
MARL -0.266* 
BEAR 99.000 
FOX -0.027 
CARFECE 0.171 
CARGRAZ -0.231 
SQRRL 0.384* 
BRWNLEM - O. 182 
COLLEM -0. 138 
PTARMIG 0.026 
GOOSE 0.367* 
MISBIRO -0.174 
BRYOCOV -0.450** 
FL!CCOV -0.086 
CL I CCOV O. 1 51 
ERECDEO 0.041 
PROSDED -0.121 

SILT 

1.000 
0.194 

-0.093 
-0.247* 
0.065 

-0.049 
-0.039 
-0.055 
-0.102 
0.044 
0.371* 

-0.146 
0.232 
0.369' 
0.324* 
0.055 
0.355* 

-0.438** 
0.092 
0.527** 
0.241 • 

-0.081 
0.122 
0.070 
0.131 

-0.061 
0.035 
0.479*' 
0.567*' 

-0.506** 
-0.308* 
-0.140 
0.123 
0.324* 

99.000 
0.103 

-0.167 
0.261* 

-0.321* 
0.153 
0.197 

-0.020 
-0.336* 
0.205 
0.480*' 
0.062 

-0.218-
-0.139 
0.051 

CLAY 

1.000 
0.344* 
0.200 
0.161 
0.261* 
0.162 
0.447** 

-0.299* 
0.141 

-0.340* 
0.393' 
0.081 

-0.274* 
-0.043 
0.218 
0.219 
0.447** 
0.315. 

-0.093 
0.156 
0.011 

-0.003 
-0.108 
-0.109 
-0.368* 
0.271* 
0.039 

-0 123 
0.335-

-0.195 
-0.132 

0.181 
0.021 

99.000 
-0.124 
-0.085 
0.050 

-0.290' 
0.137 

-0.043 
-0.023 
-0.224 
0.025 
0.149 
0.078 
o 043 
0.143 
0.167 

THAW77 H20DPTH SOIST 

THAW'l! 
H20DPTH 
SOIST 
WOIST 
SAGOIS 
SOILCOV 
ROCKCOV 
H20COV 
MARI_ 
BEAR 
FOX 
CARFECE 
CARGRAZ 
SQRRL 
BRWNLEM 
COLLEM 
PTARMIG 
GOOSE 
MISBIRD 
BRYOCOV 
FLI CCOV 
CLICC(lV 
ERECDED 
PROS[l[D 

(l00 
-(. 100 1.000 

C 1/15 0.116 
o 189. 0.019 

-0461-. -0.103 
o 453.' 0 136 
(1 384" -0 037 

-0114 0807'-
-01 1 7 0317'-
o 012 -0 028 

344-, -0 067 
122 -0 143 

-0 0-:'') -0 075 
o 4S9** -0 078 

-ole 1 -0 040 
286' -0 065 
023 -0 054 

.(l 002 -0 OG7 
o 127 -0088 
C 392·' -0 050 

-c IS3 -0 123 
021 .(, i 01 
2d3· -0 03G 

u "",1.::1 '( 0 0,7 

1.000 
0.557** 

-0.075 
-0 173-
0.081 
o 136 
0.121 
0.084 
o 168 
0.197' 
o 201-

-0 099 
0.108 
o 256. 
o 115 

-0 282-
0.265· 
0.134 
0.197-

-0 081 
-0 236* 
-0 03b 

HYGMOIS 

1.000 
0.933** 
0.781** 
0.936** 
0.874** 
0.668-* 

-0.708** 
0.664** 

-0.779.* 
0.263* 
0.508** 

-0.684-' 
-0.192* 
0.254* 
0.678** 
0.747** 
0.371*_ 

-0.220-
0.065 

-0.051 
0.097 

-0.164 
-0.199* 
-0.602*-
0.071 
0.127 

-0.318** 
0.733-* 

-0.166 
-0. 181 * 
0.074 
0.010 
0.185* 

-0.156 
-0.036 
-0.005 
-0.268* 
0.042 

-0.097 
-0.061 
-0.165 
0.288-
0.102 
0.169 

-0.027 
0.182-
0.161 

WOIST 

1.000 
-0.564*· 
-0 190' 
0.111 
o 095 
O. 193-

-0 016 
0.086 

-0 052 
0.278-

-0 028 
-0 067 
o 005 
0.111 

-0 234-
o 044 
o 305'-
o 120 

-0 053 
-0 308--
o 013 

ORGMAT 

1.000 
0.841** 
0.953** 
0.933** 
0.545** 

-0.721** 
0.707** 

-0.863** 
0.359** 
0.394** 

-0.678** 
-0.207* 
0.261-
0.538** 
0.687** 
0.456'* 

-0.297* 
0.045 

-0.094 
-0.017 
-0.248* 
-0.264-
-0.581'* 
0.113 

-0.002 
-0.440** 
0.735-* 

-0.063 
-0.182* 
0.124 
0.047 
0.102 

-0.175 
-0.061 
-0.022 
-0.256-
0.057 

-0.129 
-0.088 
-0 048 
0.209. 
0.004 
0.000 

-0.038 
0.292. 
0.104 

SAGDIS 

1.000 
-0.074 
-0.114 
-0.099 
-0 179-
0.149 

-0.053 
o 137 

-0.184-
-0.179 
-0.040 
-0.104 
0.078 
o 035 
0.224' 

-0.175-
o 147 
o 127 
o 149 
o 155 
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H20ABSN 

1.000 
0.909** 
0.944** 
0.355** 

-0.733** 
0.848** 

-0.598--
0.321-
0.299* 

-0.447_* 
-0.114 
0.300* 
0.490* * 
0.538** 
0.569** 

-0.026 
0.065 

-0.282* 
-0.185* 
-0.276' 
-0.269-
-0.494*-
0.423** 
0.137 

-0.252-
0.401** 

-0.011 
-0.191 * 
0.375--
0.164 
0.022 

-0.139 
-0.195* 
0.061 

-0.208* 
0.098 

-0.124 
-0.095 
-0.073 
0.185 
0.078 

-0.143 
-0.189* 
0.280-
0.092 

FLOCAP 

1.000 
0.965-. 
0.615** 

-0.743 __ 

0.764-* 
-0.760*_ 
0.306* 
0.453*

-0.588-* 
-0.169 
0.278-
0.625** 
0.671-* 0.491 __ 

-0.155 
0.063 

-0.134 
-0.040 
-0.281-
-0.276* 
-0.605*-
0.239_ 
0.098 

-0.351_* 
0.632*

-0.034 
-0.216-
0.228_ 
0.093 
0.083 

-0.137 
-0.076 
0.000 

-0.239* 
0.089 

-0.119 
-0.085 
-0.139 
0.198-
0.054 
0.037 

-0.093 
o 279* 
o 145 

WILTPT AVH20 

1.000 
0.388** 1.000 

-0.728*- -0.428*-
0.786-- 0.328-

-0.710-- -0.540** 
0.338** 0.078 
0.379*- 0.449*

-0.571** -0.355** 
-0.117 -0.233-
0.322- 0.042 
0.552** O. 549- * 
0.606** 0.554** 
0.502 .. 0.218-

-0.093 -0.266-
0.051 0.067 

-0.192* 0.102 
-0.097 0.152 
-0.265* -0.194* 
-0.270- -0.156 
-0.535-- -0.524--
0.281- -0.006 
0.119 -0.014 

-0.334-- -0.233-
0.536*- 0.613--
0.021 -0.185-

-0.195* -0.175 
0.234- 0.097 
0.148 -0.119 
0.070 0.082 

- O. 122 - O. 1 17 
-0.099 0.036 
0.043 -0.137 

-0.193- -0.266-
0.096 0.020 

-0.115 -0.071 
- O. 108 O. 0:'2 
-0.104 -0.182 
0.136 0.299-
0.054 0.029 

-0.075 0.357--
-0.113 0.010 
0.287* 0.121 
0.070 0.303-

SOILCOV ROCKCOV H20COV MARL 

1.000 
0.427'-
0.084 
0.036 

-0.075 
-0.080 
-0.164 
-0.154 
0.353-

-0.108 
-0.153 
-0.120 
0.117 

-0.199-
-0.516--
-0.244· 
-0.107 
-0 254-
-0 328', 

1.000 
-0.058 
-0.070 
-0.019 
-0.023 
-0.008 
-0.057 
-0 042 
-0 027 
-0.039 
-0.003 
-0 045 
-0 013 
-0 168-
-0.073 
o 003 

-0.213' 
- 0 191. 

1.000 
o 591*' 

-0.037 
-0.096 
-0.191 * 
-0.104 
-0.109 
-0.052 
-0.088 
-0.067 
-0.081 
o 039 

-0.097 
-0.165 
-0.135 
-0.092 
0.062 

1.000 
-0.045 
-0.117 
-0.231* 
0.204* 

-0.133 
-0.014 
-0.058 
-0.102 
-0.062 
-0.172 
0.130 

-0.199* 
-0.164 
-0.091 
-0.089 

BOENS77 

1.000 
-0.781 __ 

0.561** 
-0.387--
-0.326-
0.433-* 
0.083 

-0.296* 
-0.488*-
-0.439*-
-0.623** 
0.159 

-0.187* 
0.259-
0.034 
0.319** 
0.310* 
0.624--

-0.232-
-0.067 
0.148 

-0.478--
0.227* 
0.329-* 

-0.340--
-0.355*-
-0.076 
0.130 
0.179 

-0.119 
0.352** 

-0.056 
0.120 
0.137 

-0.046 
-0.094 
-0.238* 
0.061 
0.151 

-0.240* 
-0.156 

BEAR 

1.000 
-0.033 
-0.065 
-0.038 
0.194* 

-0.018 
-0.030 
-0.028 
-0.030 
0.042 

-0.102 
-0.034 
-0.046 
-0.050 
-0.082 

SMOIS77 

1.000 
-0.515*-
0.370** 
0.208-

-0.379-' 
-0.249-
0.189-
0.291 • 
0.429** 
0.657*-

-0.091 
0.110 

-0.312** 
-0.293* 
-0.313** 
-0.293-
-0.444--
0.356** 
0.102 

-0.148 
0.415-

-0.029 
-0.147 
0.514** 
0.381-* 

-0.006 
-0.166 
-0.262-
0.021 

-0.249_ 
-0.012 
-0.149 
-0.090 
-0.045 
0.249-
0.075 

-0.169 
-0.206* 
0.173* 
0.100 

FOX 

1.000 
0.215-

-0.099 
0.130 

-0.047 
0.379*. 
0.234' 

-0.029 
0.141 

-0.026 
-0.010 
0.099 

-0.116 
0.038 

PH 

1.000 
-0.352** 
-0.289-
0.703** 
0.375** 

-0.172 
-0.258-
-0.618--
-0.351** 
0.428*

-0.011 
0.010 

-0.032 
0.255* 
0.273-
0.556*-

-0.025 
0.092 
0.519** 

-0.811 *-
0.086 
0.128 

-0.012 
0.081 

-0.066 
0.154 

-0.050 
0.102 
0.262* 

-0.044 
0.140 
0.052 
0.003 

-0.164 
0.085 

-0.013 
-0.134 
-0.227-
-0.096 

NH4 

1.000 
-0.070 
-0.207-
-0.144 
-0.103 
-0.146 
0.239-
0.421** 

-0.112 
0.008 

-0.248* 
-0.227_ 
-0.187* 
-0.186* 
-0.221-
0.499** 

-0.077 
-0.300* 
0.209* 
0.003 

-0.146 
0.445** 
0.439-

-0.012 
-0.142 
-0.091 
-0.010 
-0.094 
-0.054 
-0.111 
-0.085 
0.164 

-0.074 
0.081 

-0.092 
-0.162 
0.185 

-0.044 

CARFECE CARGRAZ 

1.000 
- O. 127 1 . 000 
0.013 -0.113 

-0.027 0.162 
0.243* -0.052 
0.310* -0.087 

-0.078 -0.091 
O. 1 64 - 0 . 091 

-0.066 0.244* 
0.466-* -0.138 
0.457** -0.136 

-0.276* 0.020 
-0.025 0.022 
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1 .000 
-0. 

361 __ 
1 .000 

O. 014 O. 223- 1 .000 
O. 171 -0. 183 O. 460-- 1 .000 
O. 606-- -0. 355-- O. 328- O. 467-- 1 .000 
O. 

529 __ 
-0. 582-- -0. 256- O. 276- O. 464-- 1.000 

-0. 051 -0. 113 -0. 215- -0.026 O. 072 0.113 1 .000 
-0. 104 O. 175- O. 347-- 0.032 O. 037 -0.440'- -0. 164 1 .000 
-0. 029 O. 008 O. 057 0.115 O. 122 -0.076 O. 228. O. 102 1 .000 

O. 335_ -0. 046 O. 173 O. 187. O. 140 0.111 -0. 482- - O. 002 -0. 108 1 000 
O. 230- -0. 012 O. 199- O. 152 O. 334-- 0.113 -0 420-- O. 024 O. 146 O. 464- - I .000 
O. 073 0.095 O. 207- -0. 032 O. 080 -0.080 -0. 439.- O. 122 O. 151 O. 170- O. 500" 1 .000 

-0. 046 0.144 O. 136 -0. 060 -0. 020 -0.170 -0. 425- - O. 169- o. 373'- a 093 O. 383" O. 801-' 1 000 
-0. 270- 0.297- -0. 007 -0. 300_ -0. 465-- -0. 384.- -0. 487-- O. 332-· -0. 156 O. 032 -0. 009 O. 474-- O. 418'-
-0. 135 -0.005 -0. 059 -0. 155 -0. 146 -0. 147 O. 382-- O. 131 O. 028 -0 166 -0. 216- -0 107 -0. 099 

O. 194_ -0.223- O. 157 O. 010 O. 288- -0. 159 -0. 099 O. 824.- O. 162 O. 056 0 126 O. 163 O. 181 -
-0. 081 O. 383-' O. 396" -0. 029 O. 030 -0. 610-- -0 119 O. 744-- O. 085 O. 033 O. 039 O. 051 O. 024 0.465 __ 

-0. 709-- -0. 346'- O. 120 O. 394-- O. 687'- O. 195_ -0. 520-- O. 003 0 090 O. 082 -0. 073 -0. 099 
-0.025 O. 037 -0. 302- -0. 301 - -0. 322. -0. 090 -0. 119 -0. 082 -0. 226. -0. 152 -0. 261 - O. 074 O. 098 
-0.079 -0. 099 -0. 056 -0. 150 -0. 205. -0. 136 -0. 249_ O. 076 -0. 023 -0. 064 -0 146 O. 103 O. 058 
-0.079 O. 076 -0. 057 -0. 111 -0. 068 -0 056 O. 500-. O. 150 O. 034 -0. 223- -0. 296' -0. 146 -0 136 
0.040 O. 132 O. 093 O. 023 -0. 012 -0. 137 O. 487-- O. 177- O. 035 -0. 269- -0 267- -0 176- -0. 164 
0.131 -0. 111 -0. 071 O. 007 O. 246- O. 313- O. 017 -0. 018 -0. 106 -0. 082 O. 288- O. 187- -0. 048 
0.002 O. 140 O. 345· O. 327. O. 080 -0. 076 -0. 263_ O. 189- O. 047 0 161 O. 194' 0 136 O. 231 -
0.012 -0. 193' O. 225. O. 207- O. 120 -0. 025 -0. 477-- O. 116 -0. 092 0 591-_ 0 360-- O. 157 O. 134 

-0.013 -0. 011 O. 236- O. 235. O. 161 -0. 141 O. 147 O. 331-- O. 187- -0. 133 -0. 148 -0. 108 -0. 065 
-0.162 O. 266- -0. 058 O. 016 -0. 214' -0. 035 -0. 301- O. 071 -0. 392-- -0. 039 -0. 108 O. 144 O. 106 
-0.032 -0. 080 -0. 152 O. 277- O. 119 O. 078 O. 064 O. 103 O. 006 O. 005 0 004 -0. 076 -0 069 
-0.052 O. 120 O. 259- O. 149 O. 085 -0. 084 -0 284- O. 237- O. 430-. O. 121 O. 424- - O. 380-' O. 630--
0.012 -0. 047 O. 338- O. 107 O. 011 -0. 012 -0 227- O. 090 -0. 197' O. 222- O. 028 -0. 060 -0. 101 

-0.126 O. 028 -0.052 -0. 186 -0. 241 - -0. 138 O. 137 -0. 245- -0. 056 -0 158 -0. 090 -0. 128 -0. 116 
0.157 -0. 173 -0.027 O. 065 O. 244- O. 157 -0. 008 O. 060 O. 018 O. 103 O. 095 O. 122 0 075 

-0.072 O. 075 O. 266' O. 178 O. 223- -0. 124 0 169- 0 192- O. 256- -0. 182- 0 090 -0. 124 O. 016 
0.237- -0. 103 -0. 015 O. 045 O. 321 • O. 102 -0. 317- - O. 063 0 003 O. 519-- O. 421' - O. 045 O. 025 
0.145 -0. 045 O. 119 O. 115 -0. 031 O. 100 -0 340- - -0 109 -0. 282- O. 654-- O. 286- 0 073 -0. 053 

-0.153 -0. 123 -0. 203- O. 007 -0. 078 O. 235- O. 298' -0. 221 - 0 066 -0 257- -0 147 -0. 244- -0. 239-
0.150 -0. 101 -0. 013 O. 191 - O. 245- O. 190- o. 105 -0. 082 O. 067 O. 113 O. 018 -0. 201 - -a. 171 • 

SQRRL BRIoINLEM COLLEM PTARMIG GOOSE MISBIRD BRYOCOV FLICCOV CLICCOV ERECDED PROSDED 

1 .000 
-0. 053 1 .000 
-0. 090 -0. 043 1 .000 
-0. 061 -0. 040 O. 004 1 .000 

O. 050 -0. 043 -0. 073 O. 002 1 .000 
-0. 075 0 014 O. 177 O. 146 -0. 074 1 .000 
-0. 285_ o. 111 O. 137 -0. 107 -0. 039 -0. 095 1 .000 
-0. 091 -0. 084 -0. 018 O. 154 -0. 141 O. 043 0 066 1 .000 
-0. 008 -0. 066 -0. 030 O. 257- -0 112 -0 005 - O. 262' O. 306-- 1 .000 
-0 119 O. 145 -0. 160 -0. 125 O. 201 - -0. 170 O. 128 -0. 146 -0. 292- 1 000 
-0. 222. O. 094 -0. 016 O. 113 -0 198- -0. 004 C. 098 O. 133 -0. 071 0 256* 1 000 
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Table 11. Plants correlated with site moisture 
regime (MOISREG). Starred (*) entries are correlated 
at the 0.001 level; all others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Arctophila fulva* 
Caltha palustris 
Carex aquatilis* 
Carex saxatilis 
Carex subspathacea 
Eriophorum russeolum 
Eriophorum scheuchzeri* 
Pedicularis sudetica* 
Puccinellia phryganodes 
Ranunculus pallasii 
Utricularia vulgaris 

Bryophytes 
Cinclidium latifolium 
Drepanocladus brevifolius* 
Meesia triquetra 
Scorpidium scorpioides* 

Alga 
Nostoc commune 

Negative 
correlations 

Vascular plants 
Androsace chamaejasme 
Armeria maritima 
Artemisia arctica 
Artemisia borealis 
Artemisia glomerata 
Astragalus umbellatus 
Carex rupestris 
Carex scirpoidea 
Chrysanthemum integrifolium * 
Draba alpina* 
Dryas integrifolia* 
Elymus arenarius 
Kobresia myosuroides 
Minuartia arctica 
Oxytropis nigrescens 
Papaver lapponicum 
Salix ovalifolia 
Saxifraga oppositijolia 

Bryophytes 
Ditrichum f1exicaule 
Drepanocladus uncinatus 
Encalypta alpina 

Lichens 
Caloplaca sp . 
Cetraria cucullata 
Cetraria islandica 
Cetraria nivalis 
Evernia perfragilis 
Hypogymnia subobscura 
Lecanora epibryon * 

Table 12. Plants correlated with soil moisture in 
late August 1977 (SMOIS77). Starred (*) entries are 
correlated at the 0.001 level; others are correlated at the 0.05 
level. 

Positive 
correlations 

Vascular plants 
Arctophila fulva 
Caltha palustris* 
Carex aquatilis* 
Carex rariflora 
Carex saxatilis 
Eriophorum russeolum 
Eriophorum scheuchzeri* 
Hierochloe pauciflora* 
Ranunculus pallasii* 
Saxifraga foliolosa 
Saxifraga hirculus* 
Utricularia vulgaris* 

Bryopbytes 
Blepharostoma trichophyllum 
Drepanocladus brevifolius 
Scorpidium scorpioides 

Alga 
Nostoc commune* 

Negative 
correlations 

Vascular plants 
Artemisia borealis 
Carex rupestris 
Chrysanthemum integrifolium 
Dryas integrijolia* 
Minuartia arctica 
Saxifraga oppositijolia 

Bryopbytes 
Ditrichum f1exicaule 
Drepanocladus uncinatus 

Lichens 
Lecanora epibryon 
Thamnolia subuli/ormis 
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Table 13. Plants correlated with height of hum
mocks (HUMMOCK). Starred (*) entries are correlated 
at the 0.001 level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Alopecurus alpinus 
Arctagrostis latifolia 
Astragalus umbellatus* 
Cardamine digitata* 
Carex bigelowii 
Carex scirpoidea* 
Cassiope tetragona* 
Cerastium beeringianum 
Chrysanthemum integrijolium 
Draba alpina 
Dryas integrifolia* 
Festuca baffinensis* 
Festuca rubra 
Lloydia serotina* 
Luzula arctica 
Luzula confusa 
Papaver macounii* 
Parrya nudicaulis 
Pedicularis capitata* 
Poa glauca 
Polygonum viviparum 
Salix reticulata* 
Salix rorundifolia 
Saussurea angustifolia 
Silene acaulis 
Stellaria laeta 

Bryophytes 
Anastrophyllum minutum 
Lophozia sp. 
Aulacomnium palustre 
Ditrichum f1exicaule 
Encalypta procera 
Funaria arctica 
Hypnum procerrimum 
Leptobryum pyriforme 
Rhacomitrium lanuginosum 
Rhytidium rugosum 
Timmia austriaca 
Tortula ruralis 

Lichens 
Alectoria nigricans 
Caloplaca sp. 
Cetraria cucullata* 
Cetraria islandica* 
Cetraria nivalus 
Cetraria richardsonii 
Cladonia gracilis 
Cladonia pocillum 
Dactylina arctica 
Dactylina ramulosa 
Lecanora epibryon 
Ochrolechia frigida 
Peltigera aphthosa 
Peltigera canina* 
Pertusaria sp. 
Physconia muscigena 
Thamnolia subuliformis 

Negative 
correlations 

Vascular plants 
A rctophila fulva 
Carex aquatilis* 
Eriophorum scheuchzeri 
Pedicularis sudetica 
Salix ovalifolia 
Saxijraga hirculus 



Table 14. Plants correlated with slope angle 
(SLOPE). Starred (*) entries are correlated at 0.001 level; 
others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Anemone richardsonii 
Astragalus umbellatus* 
Braya purpurascens 
Cardamine digitata 
Carex scirpoidea* 
Cassiope tetragona* 
Chrysanthemum integ"folium 
Dryas integrifolia 
Epilobium latifolium 
Festuca baffinensis 
Festuca rubra 
L10ydia serotina* 
Luzula confusa 
Oxytropis borealis 
Oxytropis nigrescens* 
Papaver macounii 
Parrya nudicaulis 
Pedicularis capitata 
Poa glauca 
Salix reticulata 
Salix rotundifolia 
Senecio resedlfolius 
Silene acaulis 

Bryophytes 
Aulacomnium palustre 
Didymodon asperifolius 
Funaria arctica 
Hypnum cupressiforme 
Hypnum revolutum 
Leptobryum pyriforme 
Timmia austriaca* 
Tortula ruralis 

Lichens 
Cetraria cucullata* 
Cetraria delisei 
Cetraria nivalis* 
Cetraris richardsonii* 
Cetraria tilesii 
Peltigera aphthosa 
Peltigera canina* 
Pertusaria sp. 
Physconia muscigena 
Xanthoria elegans* 

Negative 
correlations 

Vascular plants 
Carex aquatilis* 
Eriophorum angustifolium 
Pedicularis sudetica 

Bryophytes 
Campylium stellatum 
Drepanocladus brevifolius 

The plants that correlate with available water 
are primarily found in moderately well drained or
ganic soils. The two notable exceptions are Du
pontia fisheri and Eriophorum scheuchzeri, which 
have their modal distributions in wet, highly or
ganic sites. The cryptogams in the moderately well 
drained sites appear to be influenced by available 
water percentages to a greater extent than the vas
cular plants are; 61070 of the plants correlated with 
available moisture are bryophytes or lichens. The 
list of taxa correlated with available water is re
flected to some extent in the correlations with or-
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Table 15. Plants correlated with the percentage of 
available water (A VH20). Starred (*) entries are corre
lated at the 0.001 level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Caltha palustris 
Carex misandra 
Dupontia fisheri 
Eriophorum scheuchzeri* 
Luzula arctica 
Pyrola grandiflora 
Ranunculus pallasii 
Salix plan/folia 
Saxifraga cernua 

Silene wahlbergella* 
Utricularia vulgaris 

Bryophytes 
Lophozia sp. 
Ptilidium ciliare 
Dicranum angustum 
Dicranum elongatum 
Distichium inclinatum 
Hylocomium splendens 
Polytrichastrum alpinum * 
Polytrichaceae 
Rhacomitrium lanuginosum 
Rhytidium rugosum 
Tomenthypnum nitens 

Lichens 
Alectoria nigricans* 
Cetraria cucullata 
C1adonia gracilis* 
C1adonia phyllophora 
Cladonia pocillum 
Cornicularia divergens 
Dactylina arctica* 
Ochrolechia frigida* 
Pertusaria dactylina 

Negative 
correlations 

Vascular plants 
Equisetum variegatum 
Polemonium boreale 

ganic matter (Table 16). About 40% of the taxa 
correlated with available water are also correlated 
with organic matter. These taxa are again mainly 
from the more mesic areas. Taxa that are corre
lated with both organic matter and soil moisture 
are generally closer to the extremes of the moisture 
gradient. 

The correlations with organic matter and availa
ble water are also closely linked to the pH gradient 
and other influences due to loess. These are dis
cussed more thoroughly in Chapter 4. 

Species correlations with soil nutrients. Correla
tions between plant taxa and nutrients are difficult 
t.o establish on a micro scale because of the large 
standard errors in total nutrient statistics and the 
large quantity of data required for analysis. Sever
al investigators (including Gersper et a1. 1980 and 
Everett 1980a) have shown that nutrients, particu
larly phosphorus, can fluctuate widely within 
homogeneous map units. 



Table 16. Plants correlated with the percentage of 
organic matter (ORGMAT). Starred (*) entries are cor
related at the 0.001 level; others are correlated at the 0.05 
level. 

Positive 
correlations 

Vascular plants 
Caltha palustris 
Carex aquatilis 
Carex misandra 
Carex rariflora 
Draba lactea 
Eriophorum russeolum 
Eriophorum scheuchzeri 
Hierochloe pauciflora 
Petasites frigidus 
Ranunculus pallasii 
Salix planijolia 
Saxijraga foliolosa 
Silene wahlbergella 
Utricularia vulgaris 

8ryophytes 
Dicranum angus tum 
Mnium blyttii 
Mnium rugicum 
Polytrichaceae 

Lichens 
Alectoria ochroleuca 
Cladonia gracilis· 
Cladonia lepidota 
Cladonia phyllophora 
Cladonia squamosa 
Ochrolechia frigida 

Alga 
Nostoc commune 

Negative 
correlations 

Vascular plants 
Androsace chamaejasme 
Armeria maritima 
Artemisia borealis 
Astragalus alpinus 
Carex rupestris 
Carex scirpoidea 
Chrysanthemum integrijolium 
Dryas integrijolia· 
Equisetum variegatum 
Kobresia myosuroides 
Polemonium boreale 
Saxijraga oppositijolia 

8ryophytes 
Ditrichum f/exicaule 
Drepanocladus uncinatus 

Lichens 
Lecanora epibryon 

Until recently most information regarding arctic 
plant nutrient relationships has been inferred from 
site observations; few ecological investigations 
have involved detailed soil analyses. Work begun 
during the IBP Tundra Biome program approached 
nutrient relationships more directly. That work 
focused on phosphorus and nitrogen, particularly 
with Dupontia fisheri, Carex aquatilis, Eriophor
um angustifolium and a few other graminoids 
(Chapin 1972, 1973, 1978, 1980, Chapin et al. 
1975, McKendrick et al. 1978, 1980). Recent 
studies with tundra-plant nutrient limitations (Ul
rich and Gersper 1978) and the response of tundra 
to fertilization (Chapin 1978, McKendrick et al. 
1978, 1980) have greatly increased our knowledge. 

The arctic tundra is seen in this and other work 
(e.g. WarrenWilsonl957, Haag 1974) as anutrient
poor environment, particularly with respect to 
available phosphorus and nitrogen. The only sites 
where Ulrich and Gersper (1978) consistently 
found plants not deficient in nitrates were owl 
mounds. These sites were usually rich in healthy 
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grasses and dicots, while most of the wet tundra 
has stunted growth of sedges and mosses. Carex 
aquatilis, Dupontia fisheri, Eriophorum angusti
folium and presumably most low-temperature, 
low-phosphorus plants are adapted to tolerate ex
tremely low levels of phosphorus through very ef
ficient phosphate absorption mechanisms (Chapin 
and Bloom 1976, Chapin et al. 1975, 1980a, b, 
Chapin 1977, 1978, 1980). 

Webber (1978) used 33 common tundra taxa to 
correlate vegetation types with soluble phosphate 
levels at Barrow. Several taxa showed distinct cor
relations with phosphate. Dupontia fisheri, Areta
grostis latifolia, Aleetoria nigrieans and Daetylina 
aretiea showed positive correlations; Eriophorum 
russeolum, Drepanocladus brevifolius and Callier
gon sarmentosum showed negative correlations. 
Webber found four general trends: 1) bryophytes 
were concentrated in low-phosphorus areas, 2) 
caespitose monocots, rosette dicots, lichens and 
evergreen shrubs were in sites with moderate phos
phorus, 3) deciduous shrubs were in areas with 
slightly higher phosphate levels, and 4) mat, cu
shion and erect dicots were in high phosphate 
areas. Single-shoot monocotyledons were inde
pendent of phosphorus. This information was 
based on a data set with only 15 phosphate deter
minations. 

At Prudhoe Bay the growth forms exhibit 
slightly different correlations with phosphorus 
(Table 17). Evergreen shrubs (i.e. Dryas integri
folia and Cassiope tetragona) and pleurocarpous 
mosses show highly significant positive corelations 
with phosphorus. Others showing significant posi
tive correlations include prostrate deciduous 
shrubs and mat and cushion dicotyledons. Only 
deciduous willows between 3 and 10 cm tall are 
negatively correlated with phosphorus. Table 17 
lists strong correlations between several soil pa
rameters and growth forms. Soil moisture, phos
phorus and calcium are correlated with the great
est number of growth forms. Nitrates, ammoni
um, pH and organic matter also show strong cor
relations with several growth forms. Soil texture, 
carbonates, potassium and magnesium are less im
portant in the correlations. 

Correlations between soil nutrients and indi
vidual plant taxa (Tables 18-21) give more de
tailed information. Most of these nutrients show 
highly significant correlations with the loess gra
dient (i.e. SAGDIS, Table 10), which, as we will see 
in the next chapter, influences nearly all the soil 
properties. Because of the strong interaction be
tween variables and because of the scarcity of in
formation in the literature to support or reject the 



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 
correlations 

Soil moisture 
Single-shoot monocotyledons· 
Algae· 

Organic matter 
Single-shoot monocotyledons 
Aquatic dicotyledons 
Algae 

Silt 
Pleurocarpous mosses 
Acrocarpous mosses 
Algae 

pH 
Evergreen shrubs < 10 cm 
Cushion dicotyledons· 

NO) 
Deciduous shrubs < 3 cm 
Caespitose monocotyledons 
Fruticose lichens 

K 
Acrocarpous mosses 

Mg 
Single-shoot monocotyledons 
Aquatic dicotyledons 

Negative 
correlations 

Evergreen shrubs· < 10 cm 
Mat dicotyledons 
Rosette dicotyledons 
Crustose lichens 
Fruticose lichens 

Evergreen shrubs· < 10 cm 
Cushion dicotyledons 

Single-shoot monocotyledons 
Leafy liverworts 

Deciduous shrubs 3-10 cm 
Horsetails 

Rosette dicotyledons 

Table 18. Plants correlated with total available 
ammonium (NH4). Starred (*) entries are correlated at 
the 0.001 level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Arctophila julva 
Carex aquatilis 

Bryophytes 
Scorpidium scorpio ides 
Tortella arctica 

Negative 
correlations 

Vascular plant 
Dryas integrijolia 

Bryophyte 
Hypnum procerrimum 

Lichen 
Thamnolia subulijormis 
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Positive 
correlations 

A vailable water 
Aquatic dicotyledons 
Leafy liverworts 

Sand 
Mat dicotyledons 

Clay 
Deciduous shrubs < 3 cm 
Aquatic dicotyledons 

NH. 
Single monocotyledons 
Algae 

p 

Evergreen shrubs· < IO cm 
Deciduous shrubs < 3 cm 
Cushion dicotyledons 
Mat dicotyledons 
Pleurocarpous mosses 

Ca 
Deciduous shrubs < 3 cm 
Caespitose monocotyledons 
Leafy liverworts 
Foliose lichens 
Fruticose lichens 

Negative 
correlations 

Pleurocarpous mosses 
Acrocarpous mosses 

Evergreen shrubs < IO cm 
Cushion lichens 

Deciduous shrubs 3-10 cm 

Deciduous shrubs 3-10 cm 
Horsetails 

Table 19. Plants correlated with total available ni
trate (N03). Starred (*) entries are correlated at the 0.001 
level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Carex misandra 
Draba lactea 
Juncus biglumis 
Luzula arctica 
Papaver macounii 
Silene acaulus 
Silene wahlbergella 
Stellaria laeta· 

Bryophytes 
Polytrichaceae 
Rhacomitrium lanuginosum· 

Lichens 
Alectoria nigricans· 
Cetraria cucullata 
Cetraria nivalis· 
Cladonia pocillum· 
Cornicularia divergens· 
Hypogymnia subobscura· 
Lecidea ramulosa 
Lecidea vernalis 
Ochrolechia jrigida 

Negative 
correlations 

Vascular plants 
Equisetum variegatum 
Salix ovalifolia 



Table 20. Plants correlated with total available 
phosphorus (P). Starred (*) entries are correlated at the 
0.001 level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Alopecurus alpinus 
Carex rupestris 
Cerastium berringianum 
Chrysanthemum integrifolium· 
Dryas integrijolia· 
Eutrema edwardsii 
Festuca rubra 
Minuartia arctica· 
Papaver macounii· 
Parrya nudicaulis 
Salix rotundifolia 
Saxijraga oppositijolia 

Bryophytes 
Plagiochila arctica 
Dicranum sp. • 
Didymodon asperijolius 
Ditrichum flexicaule· 
Drepanocladus uncinatus 
Encalypta alpina· 
Hypnum revolutum 
Rhytidium rugosum· 
Thuidium abietinum· 
Timmia austriaca 
Tomenthypnum nitens 
Tortula ruralis· 

Lichens 
Cetraria tilesii 
Lecanora epibryon 
Peltigera spuria· 

Negative 
correlations 

Vascular plants 
Armeria maritima 
Eriophorum scheuchzeri 
Pedicularis sudetica 
Polemonium boreale 
Salix ovalijolia 

Bryophytes 
Dicranum angustum 
Distichum inclinatum 
Polytrichaceae 

Lichen 
Cladonia gracilis 

information in Tables 18-21, they should be re
garded as hypotheses on which to base further ex
periments and observations. Some of the correla
tions are, however, supported by literature from 
other areas in the Arctic. For example, the positive 
correlations between ammonium and Arctophila 
julva and Carex aquatilis are logical in view of the 
work of Gersper et al. (1980). The positive correla
tions between nitrates and phosphorus and several 
dicot and dry graminoid taxa are equally logical in 
view of the work of Webber (1978), McKendrick 
et al. (1980), Gersper et al. (1980) and others. The 
strong correlation between Dryas and phosphorus 
was specifically noted by Tedrow (1970). 

Species correlations with snow depth regime. 
The list of taxa correlated with snow depth (Table 
22) is fairly long and contains most of the diagnos
tic taxa in Stand Types B14, U6 and U7. It does 
not contain Salix rotundi/olia, which nearly al
ways occurs as an important plant in deep snow 
beds. This is probably due to a bimodal distribu
tion pattern, since S. rotundi/olia also occurs as a 
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Table 21. Plants correlated with total available 
potassium (K). Starred (*) entries are correlated at the 0.001 
level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Astragalus umbellatus 
Chrysanthemum integrijolium· 
Draba alpina 
Eriophorum angustijolium 
Hierochloe pauciflora 

Bryophytes 
Blepharostoma trichophyllum 
Calypogeia muelleriana 
Cratoneuron arcticum 
Dicranum sp. 
Ditrichum flexicaule 
Encalpyta alpina 
Encalypta procera 
Meesia uliginosa 

Lichens 
Hypogymnia subobscura 
Lecanora epibryon 
Peltigera spuria 

Negative 
correlations 

Vascular plants 
Armeria maritima 
Artemisia borealis 
Equisetum variegatum 
Polemonium boreale 

Table 22. Plants correlated with snow depth 
regime (SNOWREG). Starred (*) entries are correlated at 
the 0.001 level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Anemone richardsonii 
Astragalus umbellatus 
Carex scirpoidea· 
Cassiope tetragona· 
Equisetum scirpoides 
Gentianella propinqua 
Lloydia serotina 
Oxytropis borealis 
Puccinellia phryganodes 
Salix reticulata 
Senecio atropurpureus 
Silene acaulis 

Bryophytes 
Plagiochila arctica 
Aulacomnium palustre 
Ditrichum flexicaule 
Drepanocladus uncinatus 
Encalypta procera 
Hypnum cupressijorme 
Timmia norvegica 
Tomenthypnum nitens 

Lichens 
Cetraria delisei· 
Cetraria richardsonii 

Negative 
correlations 

Vascular plants 
Androsace chamaejasme 
Artemisia borealis 
Artemisia glomerata 
Cochlearia officinalis 
Lesquerella arctica 
Oxytropis nigrescens 
Puccinellia andersonii 

Lichens 
Evernia perfragilis 
Fulgensia bracteata 
Hypogymnia subobscura 
Lecanora epibryon 
Toninia cumulata 
Xanthoria elegans 



dominant plant in many exposed sites. Other 
plants that are associated with snow beds include 
Cassiope tetragona, Carex scirpoidea, Senecio at
ropurpureus, Silene acaulis, Salix reticulata, Gen
tianella propinqua, Lloydia serotina, Equisetum 
scirpoides, Ditrichum jlexicaule, Tomenthypnum 
nitens, Depanocladus uncinatus and Cetraria 
richardsonii. The appearance of Puccinellia 
phryganodes in the list is surprising and is prob
ably due to the selection of some sites in estuaries 
that are also snow collection areas. This correla
tion is barely significant at the 0.05 level. The list 
of plants with negative correlations to snow depth 

Table 23. Plants correlated with cryoturbation re
gime (CRYOREG). Starred (*) entries are correlated at the 
0.001 level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Astragalus umbel/atus 
Carex misandra 
Carex rupestris· 
Carex scirpoidea 
Dryas integrifolia· 
Juncus biglumis 
Luzula arctica· 
Minuartia arctica· 
Oxytropis nigrescens 
Pedicularis lanata· 
Poa arctica 
Saxifraga oppositijolia· 

Bryophytes 
Bryum stenotrichum 
Bryum wrightii 
Ditrichum j1exicaule 
Drepanocladus uncinatus 
Encalypta alpina 
Hypnum procerrimum· 
Oncophorus wahlenber!{ii 
Tetraplodon mnioides 

Lichens 
Alectoria nigricans· 
Cetraria cucul/ata 
Cetraria islandica· 
Cetraria nivalis 
Cladonia gracilis 
Cladonia pocillum· 
Cornicularia divergens 
Dactylina ramulosa 
Evernia perjragilis 
Hypogymnia subobscura· 
Lecanora epibryon· 
Lecidea vernalis· 
Ochrolechia jrigida 
Pertusaria sp. 
Physconia muscigena 
Solorina sp. • 
Thamnolia subulijormis* 

Negative 
correlations 

Vascular plants 
Carex aquatilis· 
Eriophorum russeolum 
Pedicularis sudetica 

Bryophytes 
Drepanocladus brevifolius 
Scorpidium scorpioides 
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includes Oxytropis nigrescens, Lesquerella arctica 
and several crustose lichens, all members of Stand 
Type Bl. 

Growth forms that show a positive correlation 
with snow depth are evergreen shrubs (10-30 cm 
tall), single-shoot graminoid monocotyledons, 
nongraminoid monocotyledons and pleurocarp
ous and acrocarpous mosses. Crustose lichens 
show a negative correlation with snow depth. 
Fruticose lichens are most common in early-melt
ing snowbanks but are rare in late-melting snow
banks. 

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
scape and the adaptations required of plants to 
survive in a frost-active environment. Plants with 
compressed growth forms, such as caespitose 
monocotyledons and cushion dicotyledons, appar
ently have an advantage over plants with rhizoma
tous root systems, such as most single monocoty
ledons (Table 24). Lichens have an advantage be
cause of reduced competition from other plants 
and because they do not have roots in the unstable 
soil. Pleurocarpous mosses, in contrast, are rela
tively scarce, possibly because of the usually xeric 
environment. However, several small acrocarpous 
mosses, such as Bryum wrightii, B. stenotrichum, 
Encalypta alpina and Ditrichum jlexicaule, are 
positively correlated with frost disturbance. Taxa 
with negative correlations to cryoturbation are 
species typically found in very wet meadows. 

Frost disturbance was not examined in detail at 
Prudhoe Bay. All types of frost disturbance, in
cluding frost scars, solifluction and turf hum
mocks, were considered in one broad category. 
The length of the list of taxa (Table 23) and the 
high significance of many of these correlations 
suggest that this gradient deserves more attention, 
as suggested by Hopkins and Sigafoos (1951) and 
Sigafoos (1952). 

Table 24. Growth forms correlated with cryotur
bation regime. Starred (*) entries are correlated at the 0.001 
level; others are correlated at the 0.05 level. 

Positive 
correlations 

Caespitose monocotyledons 
Cushion dicotyledons· 

Crustose lichens· 
Fruticose lichens· 

Foliose lichens 

Negative 
correlations 

Single-shoot monocotyledons· 
Pleurocarpous mosses 



Table 25. Plants correlated with sign of brown 
lemmings (BRWNLEM). Starred (*) entries are cor
related at the 0.001 level: others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Dupontia flSheri* 
Eriophorum angustifolium* 
Salix arctica 

Bryophytes 
Calypogeia muelleriana* 
Encalypta procera 
Fissidens sp. 
Meesia uliginosa 

Negative 
correlations 

Table 26. Plants correlated with sign of collared 
lemmings (COLLLEM). Starred (*) entries are correlated 
at the 0.001 level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Anemone richardsonii 
Carex scirpoidea* 
Cassiope tetragona 
Chrysan themum in tegrifolium * 
Equisetum arvense* 
Equisetum scirpoides* 
Eutrema edwardsii 
Gentianella propinqua 
Oxytropis borealis 
Salix reticulata 

Bryophytes 
Blepharostoma trichophyllum 
Lophozia sp. 
Plagiochila arctica 
Distichium capillaceum· 
Ditrichum Jlexicaule 
Drepanocladus uncinatus 
Encalypta alpina 
Encalypta procera· 
Hypnum procerrimum 
Leptobryum pyriforme 
Timmia norvegica* 
Tomenthypnum nitens 

Lichen 
Cetraria delisei 

Negative 
correlations 

Species correlations with animal-related factors. 
It is evident that considerable information regard
ing animal use of habitat can be gleaned from 
comprehensive vegetation sampling. Tables 25-30 
list plant correlations with several animal-related 
factors and reflect some rather distinct patterns. 
Brown lemmings (Table 25) tend to concentrate in 
areas with high percentages of Eriophorum an-
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Table 27. Plants correlated with sign of ptarmigan 
(PT ARMIG). Starred (*) entries are correlated at the 0.001 
level: others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Artemisia arctica* 
Chrysanthemum integrifolium 
Draba alpina 
Dryas integrifolia 
Eutrema edwardsii 
Lesquerella arctica 
Minuartia arctica* 
Papaver lapponicum· 
Saxijraga oppositijolia· 

Bryophytes 
A ulacomnium turgidum· 
Bryum stenotrichum 
Dicranum sp. * 
Leptobryum pyrijorme· 
Pohlia sp.· 
Polytrichastrum alpinum 
Tetraplodon mnioides 

Lichens 
Alectoria nigricans 
Cetraria islandica 
Cornicularia divergens 
Lecanora epibryon 
Lecidea vernalis 
Peltigera spuria 

Negative 
correlations 

Table 28. Plants correlated with goose feces 
(GOOSE). Starred (*) entries are correlated at the 0.001 
level: others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Carex subspathacea· 
Equisetum variegatum· 

Bryophytes 
Catascopium nigritum· 
Cinclidium arcticum 

Negative 
correlations 

gustifolium and Dupontia fisheri. This was also 
noted by Batzli and lung (1980) at Atkasook, 
Alaska. The correlation with Salix arctica is curi
ous, considering Batzli and lung's data suggesting 
an avoidance of willows. Collared lemming sign 
(Table 26) is concentrated in snow accumulation 
areas, particularly in the Cassiope band. Ptarmi
gan (Table 27) have a distinct correlation with veg
etation associated with bird mounds and dry sites, 
probably due to the early spring activities when 
the males occupy elevated sites for their mating 
rituals. Considerable goose sign (Table 28) is asso-



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

Positive 
correlations 

Vascular plants 
Androsace chamaejasme* 
Androsace septentrionalis 
Armeria maritima 
Artemisia borealis 
Artemisia glomerata 
Bromus pumpellianus 
Elymus arenarius* 
Luzula con/usa 
Pedicularis capitala 
Poa alpigena 
Poa glauca 
Polemonium boreale 
Polygonum viviparum 
Potentilla uniflora 
Ranunculus pedatifidus 
Salix ovalifolia 
Saxifraga hieracifolia 
Taraxacum ceratophorum 

Bryophytes 
Bryum arcticum 
Ceratodon purpureus 
Funaria arctica 

Lichen 
Hypogymnia subobscura* 

Negative 
correlations 

Vascular plant 
Eriophorum angustifolium 

ciated with Carex subspathacea and reflects the 
heavy use of the wet saline meadows by migrating 
flocks of black brant during early spring (Berg
man et al. 1977). The plants associated with squir
rels and ptarmigan (Tables 27 and 29) are mainly 
dicotyledons and grasses that respond to the in
creased supply of nutrients from these animals. 

The correlations between caribou feces and dry 
tundra species (Table 30) should be evaluated cau
tiously. Although White and Trudell (1980) docu
mented heavy use of dry, exposed sites by caribou 
in winter, the abundance of caribou feces in dry 
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 
three main taxa of wet Carex aquatilis, Drepano
cladus brevi/olius graminoid meadows may be due 
to more rapid decomposition of feces in wet areas, 
although White (White et al. 1975, White and Tru
dell 1980) noted that caribou avoid wet areas, pos
sibly due both to the lower food value of Carex 
aquatilis compared to shrubs and Eriophorum and 
to high insect levels in these areas. A proper as
sessment of use by caribou and other animals 
should be based on a multiple factor index such as 
that used by White and Trudell (1980, Table 1). 
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Table 30. Plants correlated with caribou feces 
(CARFECE). Starred (*) entries are correlated at the 0.001 
level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 

Arlemisia arclica* 
Carex misandra * 
Carex rupeslris* 
Chrysanthemum integrifolium * 
Draba alpina 
Dryas integrifolia* 
Eriophorum vaginatum 
Eutrema edwardsii 
Luzula arctica 
Minuarlia arclica 
Papaver lapponicum* 
Poa arctica 
Saxifraga oppositifolia 

Bryophytes 
Radula prolifera 
Aulacomnium turgidum* 
Bryum stenotrichum 
Cirriphylum cirrosum 
Distichium inc/inatum 
Ditrichum flexicaule 
Encalpyta alpin a 
Leptobryum pyriforme 
Pohlia sp. 
Polytrichastrum alpinum 
Tetraplodon mnioides* 

Lichens 
Alectoria nigricans* 
Alectoria ochroleuca 
Caloplaca sp. * 
Cetraria islandica* 
Cetraria tilesii 
Cladonia gracilis 
Cornicularia divergens 
Hypogymnia subobscura* 
Lecanora epibryon 
Lecidea ramulosa 
Lecidea vernalis· 
Ochrolechia /rigida 
Pertusaria sp. 
Physconia muscigena 
Thamnolia subuliformis 

SUMMARY 

Negative 
correlations 

Vascular plants 
Carex aqualilis 
Pedicularis sudelica 

Bryophyte 
Drepanocladus brevifolius 

This chapter treats several microscale aspects of 
the Prudhoe Bay vegetation. Vegetation commun
ities are described along the following gradients: 
1) site moisture, 2) snow, 3) cryoturbation, 4) ani
mal activity, 5) coastal disturbances, 6) sand dunes 
and 7) fluvial disturbance. Maps from the Prud
hoe Bay geobotanical atlas (Walker et al. 1980) are 
analyzed. The results show that 45070 of the 
140-km2 area is water-covered. About 43% is wet 
tundra, 19% is moist tundra, and less than 1 % is 
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Table 31. Number of taxa correlated 
with microscale variables. 

Positive Negative 
Variable correlations correlations Total 

Moisture gradient 
MOISREG 16 28 44 
SMOIS77 17 9 26 
HUMMOCK 55 6 61 
SLOPE 41 46 
AVH20 31 33 
ORGMAT 25 15 40 

Soil nutrients 
NH4 4 7 
NOJ 19 2 21 
P 27 9 36 
K 16 4 20 

Snow gradient 
SNOWREG 23 13 36 

Cryoturbation gradient 
CRYOREG 37 42 -

Animals 
BRWNLEM 7 0 7 
COLLLEM 23 0 23 
PTARMIG 22 0 22 
GEESE 4 0 4 
SQRRL 22 23 
CARFECE 39 42 

dry tundra. Disturbed tundra, including roads and 
pads, covered 15070 of the mapped areas in 1973. 
There are more lakes, strangmoor and pingos in 
the western portion of the oilfield and more low
centered polygons in the eastern portion. 

Data from 92 study plots are used to examine 
relations among microenvironmental variables 
and species cover along the moisture, snow, cryo
turbation and animal activity gradients. Correla
tion analysis shows that soil moisture correlates 
with nearly all the measured soil parameters. 

The number of taxa correlated with the various 
environmental variables (Table 31) gives a good 
impression of the relative importance of the varia
bles within the region. Factors related to the mois
ture gradient exert primary control over the vege-
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tation, especially on the taxa that are dominant in 
the landscape. The moisture gradients, in turn, are 
strongly related to small changes in elevation asso
ciated with patterned ground. Hummock size is a 
particularly important variable. Although it re
ceived relatively little attention in this study, it 
correlates with 61 plant taxa. 

A dendrogram of the 92 study plots (Fig. 43) re
emphasizes the importance of the moisture gra
dient within the Prudhoe Bay landscape. The ma
jor clusters clearly reflect the categories of dry, 
moist, wet and aquatic tundras. Nieland and Hok 
(1975) did the first vegetation analysis in the Prud
hoe Bay region. Their one-dimensional species 
ordination also reflected the importance of the 
moisture gradient. 

Among the soil nutrients, phosphorus is corre
lated to the most species (36). Thirty-six taxa are 
correlated with snow depth and 42 with cryoturba
tion. 

The correlations with animal sign are potential
ly useful but need to be interpreted cautiously. In 
some cases, particularly for ptarmigan, brown 
lemmings and ground squirrels, the correlations 
are likely due to fertilization and/or food prefer
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 
does not necessarily reflect interaction between the 
plant and the animal. In the case of caribou the 
correlation partially reflects a site characteristic 
that preserves the animal sign. 

These results tend to support the recent investi
gations in the Arctic that favor a community ap
proach to studying the vegetation. The ruderal na
ture of arctic vegetation described by Griggs 
(1934) does not appear to be a major obstacle to 
such an approach. Cantlon (1961) suggested that 
the apparent ruderal character of arctic species 
may be due in part to the confusion caused by 
many small, closely spaced communities. This is 
particularly true in the patterned ground complex
es of the Prudhoe Bay region. 



CHAPTER 4. MESOSCALE GRADIENTS 

Cantlon (1961) considered two main types of 
mesoscale relationships. The first includes drain
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 
and pingos. The changes in soil characteristics due 
to mesoscale relief are due mostly to the moisture 
gradient, which was discussed in the preceding 
chapter. The second type of mesoscale relation
ship is related to changes in parent material caused 
by glacial, glacio-fluvial, eolian and marine 
events. These changes affect a wide variety of site 
factors, such as the amount of carbonates, the 
drainage characteristics of the soil, and frost
induced phenomena. 

This chapter deals almost exclusively with 
parent-material changes related to loess deposited 
from the Sagavanirktok River. The prevailing 
winds from the east-northeast transport the vast 
majority of the loess. The deposits are concentrat
ed in areas south of a line drawn west-southwest 
from the delta of the Sagavanirktok River (Fig. 
44). There is a large area near the coast west of 
Prudhoe Bay that is relatively unaffected by loess. 
The loess decreases downwind from the Sagavan
irktok River, and a suite of soil parameters, in
cluding percentage of organic matter, pH, soil 
particle size, soil nutrients and water-holding cap
acity, are consequently affected, sometimes in 
complex ways. Parkinson (1978) first documented 
soil changes related to the loess gradient. He 
showed an inverse linear relationship between 
CaC03 equivalence and the percentage of organic 
carbon. 

The objectives here are to describe the major in
fluences of loess on the plant environment and to 

73 

correlate the plant taxa with the various substrate 
gradients. 

METHODS 

The substrate effects of loess were studied in 
two ways. The first was to examine 15 plots in 
roughly equivalent wet tundra microsites along the 
loess gradient and outside the loess region (Table 
32). Nine of the plots lay downwind from the Sag
avanirktok River, and six were north of the area 
of loess deposition. All of the plots were in wet 
tundra areas (Stand Types Ml, M2 and M4), in
cluding low-centered polygons, strangmoor and 
wet lake margins. The soils all had deep organic 
layers and were generally hemic, except in the 
Type M4 plots, which had fibric organic materi
als. Regression analysis was used to examine the 
values of several soil parameters as a function of 
distance from the Sagavanirktok River measured 
in the direction of the prevailing wind. 

The second portion of the substrate analysis was 
to examine the data from all 93 study plots and to 
produce scattergrams for the soil variables as 
functions of soil pH. This was done to portray 
variations in the environment between the major 
study sites (Fig. 34). The method of analysis was 
the same as that used for the micro scale variables 
discussed in Chapter 3. Pearson's product mo
ment correlation coefficients were calculated be
tween each species and each environmental vari
able related to the loess gradient. The major varia
bles discussed here are particle size, carbonates, 
pH, calcium, magnesium and distance from the 
Sagavanirktok River. 



• Active Sand Dunes 

DATA FROM: 

• Parkinson (1977) 
• Everett (pers. comm., 1980) 
• Walker (1981) 

• Wolker (1981); Sites where most 
community types _e IGIIIpled. 
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Figure 44. Areas of current loess fall west of the Sagavanirktok River. Soil pH values are 
shown: mean pH ± 1 S.E. (number of samples). Loess deposits are concentrated south of a line drawn 
S75 ow from the delta of the Sagavanirktok River. Areas south of this line and east of the Kuparuk are 
alkaline. West of the Kuparuk River wet areas tend to be acidic but pH values are still considerably 
higher than north of the loess line. Wet areas north of the line are consistently acidic throughout the 
region with the possible exception of areas near the dunes in the delta of the Kuparuk River. Sites with 
alkaline soils north of this loess line include pingos, frost boils, dune and beach sand, and river allu
vium. 
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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°E wind vector. 

Plot / Location 

Wet alkaline tundra Wet acidic tundra 

040A 040B 050A 050B 1203 1501 1503 15/J 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) 
SAND (1170) 
SILT(%) 
CLAY(%) 
ORGMAT (%) 
BDEN (g em-J ) 

SMOIS (%) 
FLDCAP (%) 
WILTPT (%) 
AVH20 
HYGMOIS (%) 
H20ABSN (%) 
C03 (%) 

13.2 20.2 13.2 20.2 0.3 9.3 9.3 9.3 
8.3 6.4 6.2 6.2 32.8 22.9 17.6 

72. 7 70.9 75.8 70.8 53.7 62.8 64.8 
19.0 22.7 18.0 23.0 13.5 14.3 17.6 
31.9 41.1 32.3 42.7 18.1 27.3 38.6 17.7 
0.24 0.33 0.16 0.15 0.89 0.38 0.31 0.51 
274 198 402 417 51 171 207 122 

83.3 88.9 76.9 103.3 53.2 56.4 77.5 46.8 
64.3 84.2 74.4 95.8 37.6 44.1 62.0 30.7 
19.0 4.7 2.5 7.5 15.6 12.3 15.5 16.1 
5.1 6.3 3.7 5.6 1.9 4.3 6.5 3.3 

247.4 289.2 269.1 323.9 172.4 189.7 202.8 105.3 
21.7 3.3 20.8 6.0 24.0 17.4 15.1 20.7 

PH 7.4 7.0 7.4 7.1 7.6 7.4 7.5 7.6 
NH4 (ppm) 
N03 (ppm) 
P (ppm) 

15.8 11.8 24.2 19.6 13.5 17.5 6.6 
13.5 18.6 20.4 7.2 10.5 12.0 10.3 
13.0 16.0 14.0 10.0 11.0 12.0 10.0 

K (ppm) 448 485 491 51 258 212 349 
CA (ppm) 
MG (ppm) 
THAW (em) 

8470 7700 5476 1910 6325 6490 6353 
105 355 385 118 126 377 60 

31 36 30 34 51 35 31 40 

RESULTS AND DISCUSSION 

Effects of loess on the substrate 
characteristics of wet tundra downwind 
from the Sagavanirktok River 

Organic matter 
The results 0 f the regression analysis 0 f the soil 

variables versus distance from the river are in 
Table 33. The most direct effect of loess is the di
lution of organic matter in the peat with a conse
quent increase in organic percentages toward the 
west (Fig. 45). Some wet soils in the eastern part of 
the region are high enough in mineral material 
that they fail to qualify as histosols according to 
the criteria of the United States soil taxonomy 
(Parkinson 1978). Wet soils in the western and 
northern parts of the region are relatively high in 
organic matter. In this small sample of wet tundra 
sites, the organic content varies from 18070 near 
the Sagavanirktok River to 43% in the vicinity of 
Angel Pingo (Fig. 34). Outside the area of loess in
fluence the organic content is considerably higher, 
with a maximum of 70% near the coast. Values in 
the Pad F vicinity are intermediate between values 
at the coast and values to the south, indicating, as 
expected, that there is some fallout of mineral ma
terials north of the main area of loess deposition, 
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9.3 
30.5 48.7 91.0 14.0 
55.0 18.2 4.2 63.9 
14.5 33.1 4.8 22.1 
14.9 70.3 65.8 59.2 61.1 60.7 42.7 
0.44 0.31 0.12 0.22 0.22 0.14 0.22 
136 166 577 295 271 469 344 

30.9 106.8 137.5 103.4 109.2 124.5 99.8 
24.9 92.8 118.5 78.8 93.1 111.1 79.5 

6.0 14.0 19.0 24.6 16.1 13.4 20.3 
2.5 8.4 10.4 8.5 7.9 8.3 5.8 

105.7 280.0 404.2 310.1 295.4 247.3 201.3 
23.6 0.6 0.8 0.6 0.1 0.8 1.3 

7.6 5.3 6.3 5.4 5.4 5.7 6.4 
7.2 37.0 17.4 16.1 13.1 31.9 10.7 

11.2 10.2 16.8 12.7 13.3 16.3 13.5 
10.0 4.0 1.0 3.0 2.0 4.0 2.0 
386 411 578 221 195 220 172 

4699 3456 6336 4366 5199 4736 5550 
95 883 1132 255 311 326 265 
32 25 19 27 27 30 29 

Table 33. Coefficients for linear regression 
equations for selected soil variables as 
functions of the distance from the Saga
vanirktok River. The data are for the wet sites on
ly. R is Pearson's product moment correlation coeffi
cient, a is the Y intercept, b is the slope, and S.E. is 
the standard error of Y. 

SAND 
SILT 
CLAY 
ORGMAT 
BDEN 
SMOIS77 
FLDCAP 
WILTPT 
AVH20 
HYGMOIS 
H20ABSN 
C03 
PH 
NH4 
N03 
P 
K 
CA 
MG 
THAW 

R a b S.E 

-0.856 34.0 -1.48 3.98 
0.762 54.4 0.96 2.90 
0.921 11. 7 0.52 1.29 
0.762 14.2 1.31 3.52 

-0.812 0.7 -0.03 0.075 
0.714 52.7 14.4 41.4 
0.730 36.8 2.74 7.69 
0.806 20.0 3.24 8.24 

-0.516 16.8 -0.50 1.98 
0.710 2.2 0.19 0.55 
0.732 104.8 9.22 25.77 

-0.804 28.4 -0.99 2.51 
-0.880 7.8 -0.03 0.07 
0.127 13.2 0.12 2.13 
0.968 5.5 0.66 1.57 
0.866 8.7 0.29 0.78 
0.887 96.1 21.4 55.8 
0.660 3624 202.2 708.7 
0.620 49.1 13.5 50.2 

-0.589 42.9 -0.63 2.2 
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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 main area of loess de
position. 

that is, in areas not directly downwind from the 
Sagavanirktok River. 

The changes in the percentage of organic matter 
affect a number of other factors. The bulk densi
ties of wet soils decrease downwind because they 
have less of the heavier mineral materials; the 
water retention of the soil generally improves as 
indicated by the scattergrams for wilting point, 
hygroscopic moisture and water absorption (Fig. 
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46). Bulk densities in wet sites near the Sagavan
irktok dunes are quite high. A value of 0.89 g cm-3 

was recorded in a low-centered polygon immedi
ately west of the dunes, but values drop off quick
ly towards the west, with between 0.31 and 0.51 g 
cm-3 at Drill Site 2. In the wet acidic tundra areas, 
bulk densities vary between 0.12 and 0.31 g cm-3 

(Table 32). 



Bulk density, in turn, has an effect on the depth 
of thaw (Fig. 47). Near the dunes, thaw in wet sites 
can exceed 50 cm, whereas at Pad F and the coast, 
thaw did not exceed 30 em in similar sites. De
creased thaw at the coast, however, is also partial
ly due to lower temperatures. The annual sum of 
thaw degree-days at West Dock is only about half 
that in most of the mapped region (Table 1). 
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Figure 47. Thaw depth vs soil bulk den
sity for 15 wet tundra sites. 
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Soil pH 
The loess also has a major impact on soil pH be

cause of its high carbonate content. Wet tundra in 
most arctic regions is characteristically acidic be
cause soluble bases leach from the soil and organic 
acids accumulate. In areas at Prudhoe Bay with 
current loess fall, the soils remain basic because of 
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 
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. 

Soils outside the area of current loess fall are 
typically more acidic. A line drawn from the 
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
dras east of the Kuparuk River (Fig. 44). Figure 48 
shows the decrease in carbonates and pH along 
this line. It is likely that these are not linear rela
tionships, but there are not sufficient data to justi
fy using an alternative equation. North of the 
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 
are due to higher organic content and especially to 
lower carbonate concentration. 
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Figure 48. Carbonate equivalence and soil pH downwindfrom the Sagavan
irktok River. The data are from nine equivalent wet tundra sites within the main 
area of loess deposition. 
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Figure 49. Percentages of sand, silt and clay down wind from the Saga
vanirktok River. The data are from eight equivalent wet tundra plots within 
the main area of loess deposition. 
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Figure 50. Concentrations of nitrate-nitrogen, phosphorus and potassium 
downwind from the Sagavanirktok River. The data are from eight equivalent 
wet tundra plots within the main area of loess deposition. 

It appears that soil pH values are high (at least 
in upland micro sites) much farther downwind 
than previously suspected. Soils in moist upland 
areas near the Ugnuravik River, over 60 km down
wind from the Sagavanirktok River, have pHs 
near 7. * Soils are alkaline along all the streams 
and rivers that have alluvium eroded from calcare
ous Gubik materials. 

*Personal communication with K. Everett, The Ohio State 
University, 1981. 
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Soil particle size 
The particle sizes of the fraction of the soilless 

than 2 mm also change with distance from the 
river (Fig. 49). The percentage of sand drops from 
over 300/0 near the dunes to less than 10% in the 
Angel Pingo vicinity. The sand percentages are 
also high at the West Dock site because of wind
blown beach sand. Bilgin (1975) and Parkinson 
(1978) also found high sand percentages in wet 
areas along the Kuparuk River below the highest 



Table 34. Significant correlations between soil nutrients 
and other environmental variables. Entries 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 level. 

NH4 H20DPTH (0.4990*), SMOIS77 (0.3695*), ORGMA T (0.3594*), 
PH (-0.3521*), CLAY (0.3931), WDIST (-0.3003), CRYOREG 
(-0.2481), MG (0.2394), THAW77 (-0.2212), SAGDIS (0.2088), 
C03 (-0.2071) 

N03 CA (0.6061 *), MG (5299*), SAGD1S (0.4649*), A VH20 (0.4492*), 
QRGMAT (0.3944*)! C03 (-0.3610), PH (-0.2888), THA W77 

(-0.2699), FLICCOV (0.2374) 

P K (0.4601*), WDIST (0.3958*), PH (0.3753*), A VH20 (-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), A VH20 (-0.2329), PROSDED (0.1909) 

CA N03 (0.6061*), A VH20 (0.5488*), ORGMAT (0.5376*), K 
(0.4672*), THA W77 (-0.4648*), MG (0.4636*), SAGDIS (0.3941*), 
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), SQRRL 
(-0.2140) 

MG SAGDIS (0.6871*), ORGMAT (0.6870*), PH (-0.6176*), WDIST 
(-0.6097*), C03 (-0.5825*), A VH20 (0.5536*), N03 (0.5295*), CA 
(0.4636*), CLAY (0.4469*), TEMP REG (-0.4395*), SILT 
(-0.4378*), SMOIS77 (0.4287*), THA W77 (-0.3842*), K (0.2764), P 
(-0.2564), NH4 (0.2394), PROSDED (0.1902) 

terraces. Silt and clay have corresponding increas
es toward the west. 

control, as indicated by the highly significant cor
relations with water depth, soil moisture and or
ganic matter (Table 34). 

Nutrients 
It is assumed here that the higher sand and low

er organic content tends to lower the cation ex
change capacities in the eastern part of the region, 
which results in generally lower nutrient values. 
This is somewhat counteracted by the lower pH 
values in the west, which tend to reduce the base 
saturation levels. Overall, there is a general in
crease in nitrogen, phosphorus and potassium 
toward the west (Fig. 50). Since these are the limit
ing nutrients in most tundra environments, these 
differences are likely to have important effects on 
the vegetation. Several of the measured nutrients 
have distinct regional patterns that can be exam
ined further in scattergrams of soil pH versus nu
trient concentrations for all the study plots and by 
correlating the nutrients and the other environ
mental variables (Table 34). 

Ammonium does not show distinct regional pat
terns of concentration (Fig. 51). The moisture 
status of the microsite appears to be the overriding 
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Nitrates show increased concentrations toward 
the west (Fig. 52) that appear to be primarily a 
function of higher organic matter, particularly in 
the more well-drained sites, as indicated by the 
correlations with available water and organic mat
ter (Table 34). The highest nitrate values generally 
occur in the drier organic soils with pH values in 
the range from 6.2 to 7.0. 

Phosphorus shows a strong regional pattern, 
with increased values toward the west (Fig. 53) but 
not towards the north, where the soils are appar
ently excessively acidic. At low pH (less than about 
6) phosphorus forms insoluble compounds that 
are a result of the increased activity of iron, alumi
num and manganese, and at pHs above 7 phos
phates react with calcium and calcium carbonates 
to form complex insoluble calcium phosphates 
(Brady 1974). Phosphorus shows highly signifi
cant correlations with soil pH, distance from the 
coast, and distance from the Sagavanirktok River 
(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 
the equally important role of microscale factors 
for this nutrient. 

Potassium values tend to increase toward the 
west, which is probably a function of the higher 
exchange capacity of these finer soils. Sandy soils 
near the Sagavanirktok and Kuparuk rivers are ex
ceptionally low in potassium (Fig. 54). The low-
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pH soils at Pad F and the coast do not show 
significant correlations with available potassium. 
However, the two sites do show distinct clusters; 
the coastal site has higher potassium values than 
Pad F. Potassium shows rather weak correlations 
with mesoscale factors (Table 34). Microscale fac
tors appear to be more important. The negative 
correlations with frost stirring and cover of bare 
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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 
cover and prostrate dead vegetation suggest that 
vegetative cover and potassium levels are linked. 

Calcium is one of the most easily leached cat
ions. As a result the values for this cation are quite 
low in the sandy soils near the rivers. Calcium in-
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creases markedly downwind from the Sagavanirk
tok River in response to the higher exchange cap
acity associated with more organic soils with finer 
mineral fractions (Fig. 55 and Table 34). The re
sult is an interesting situation in which there is an 
increase in calcium with a corresponding decrease 



I 
a. 
·0 
(f) 

9.0 

8.6 

8.2 

7.8 

7.4 

7.0 

6.6 

6.2 

5.8 

5.4 

"SAND DUNES 

PUT. RIVER 

• IBP SITE 
6 PUTULIGAYUK RIVER 
:J ANGEL PINGO 

• COAST 
v SAND DUNES 
• KUPARUK RIVER 
~ PAD F 
• D.S.2 

5.0 
T---~---'---'----'---,----,--~---,----,---~ 
500 1550 2600 3650 4700 5750 6800 7850 8900 9950 11000 

Calcium (ppm) 

Figure 55. Soil pH vs calcium concentration. Distinct 
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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 
within the area of heavy loess deposition. To the 
north, at Pad F and the coast, soils show a strong 
positive correlation between calcium and soil pH 
(Fig. 56). This is due to the lower base saturation 
in the acidic soils. The highest calcium levels are 
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found in soils with near-neutral pH. This is some
what similar to the case with nitrates (Fig. 52), ex
cept the calcium trends are more evident. The 
strong correlation between calcium and nitrates 
(Table 34) points to the similarity of their patterns 
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
tance from the Sagavanirktok River (Table 34); 
the controlling factor appears to be the organic 
percentages. The positive correlations with pro
strate dead vegetation, bryophyte cover and fruti
cose and foliose lichens, and the negative correla
tions with frost stirring and cover of bare soil sug
gest that, as with potassium, the vegetative cover 
has a strong influence in keeping calcium near the 
surface. The strong negative correlation with thaw 
depth is most evident with calcium but also occurs 
with most other nutrients. The strength of the 
thaw depth correlation apparently reflects the ease 
with which the particular nutrient is leached in the 
deeply thawed, often sandy soils. 

Magnesium shows the strongest regional corre
lation of any of the measured nutrients (Fig. 57). 
It has high positive correlations with the distance 
from the Sagavanirktok River, available water, ni
trates, organic matter and clay, and strong nega
tive correlations with distance from the ocean, 
temperature regime, soil pH, silt and carbonates 
(Table 34). Magnesium concentrations increase 
with lower pH, whereas calcium concentrations 
decrease. Apparently magnesium responds some
what differently to pH than does calcium. It is not 
displaced in mass from the exchange complex until 
the pH reaches a value that is somewhat lower 
than that required for calcium. Any losses of mag
nesium in the Prudhoe Bay soils due to lowered 
base saturation are apparently more than compen-
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sated for by the higher exchange capacities due to 
more organic matter. 

Effects of the loess gradient 
on vegetation 

The response of individual plant taxa to meso
scale variables was examined in the same manner 
used for microscale variables. The variables con
sidered here are distance from the Sagavanirktok 
River, carbonates, pH, soil texture, calcium and 
magnesium. Some of the micro scale parameters 
discussed in Chapter 3 also vary in response to 
mesoscale phenomena (e.g. organic matter) and 
vice versa (e.g. pH). The overlap between the mi
croscale and mesoscale should be apparent from 
the preceding discussion in this chapter and Chap
ter 3. No attempt is made here to isolate mesoscale 
and microscale components for each of the varia
bles. 

Tables 35-42 are lists of plants correlated with 
1) distance from the Sagavanirktok River, 2) soil 
pH, 3) carbonate equivalence, 4) calcium, 5) mag
nesium, 6) sand, 7) silt and 8) clay. Table 43 shows 
the degree of similarity between these lists. These 
lists do not tell the whole story of the loess gra
dient. The correlations apply to linear relation
ships. Some of the relationships are likely to be 
better described by curvilinear equations and may 
not be significant with simple tests used here. 

The lists indicate that loess has a generally detri
mental effect on the floristic diversity of the tun-



Table 35. Plants correlated with distance from the 
Sagavanirktok River measured in the direction of 
the wind (SAGDIS). Starred (*) entries are correlated at 
the 0.001 level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Carex misandra 
Carex rariflora 
Draba lactea 
Eriophorum scheuchzeri 
Luzula arctica* 
Poa arctica 
Salix planijolia 
Saussurea angustijolia 
Saxijraga joliolosa 
Stelleria humijusa 

Bryophytes 
Anastrophyllum minutum 
Gymnocolea injlata 
Ptilidium ciliare 
Scapania simmonsii 
Aulacomnium acuminatum 
Dicranum angustum * 
Dicranum elongatum 
Distichium inclinatum 
Hylocomium splendens 
Mnium andrewsianum 
Mnium blyttii 
Oncophorus wahlenbergii 
Polytrichastrum alpinum 
Polytrichaceae 
pohlia sp. 

Lichens 
Alectoria nigricans 
Caloplaca sp. 
Cetraria cucullata* 
Cladonia phyllophora 
Cladonia pocillum 
Cornicularia divergens 
Lecidea vernalis 
Ochrolechia jrigida 
Peltigera aphthosa 

Negative 
correlations 

Vascular plants 
Artemisia borealis 
Chrysanthemum integrijolium 
Equisetum variegatum 
Minuartia arctica 
Saxijraga oppositijolia 

Bryophytes 
Catoscopium nigritum 
Ditrichum jlexicaule 
Hypnul/1 bambergeri 

dra. Thirty-four taxa show significant positive 
correlations with the distance from the Sagavan
irktok River (Table 35). The occurrence and/or 
cover of these plants apparently increases with 
decreased quantities of loess. Conversely only 
eight taxa show negative correlations with distance 
from the river. Most of the correlations appear to 
be mainly a function of soil pH and availability of 
nutrients. Thirty taxa show negative correlations 
with soil pH, while only 10 show positive correla
tions (Table 36). There is about a 600/0 overlap 
between species correlated with distance to the 
river and those correlated with pH or carbonates 
(Tables 37 and 43). 

84 

Table 36. Plants correlated with soil pH (PH). 
Starred (*) entries are correlated at the 0.001 level; others are 
correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
A ndrosace chamaejasme 
Armeria maritima 
Artemisia borealis 
Carex rupestris 
Chrysanthemum integrijolium 
Dryas integrijolia 
Minuartia arctica 
Saxijraga oppositijolia 

Bryophytes 
Ditrichum jlexicaule 
Drepanocladus uncinatus 

Negative 
correlations 

Vascular plants 
Carex aquatilis 
Carex misandra 
Carex rariflora 
Draba lactea 
Eriophorum scheuchzeri 
Luzula arctica 
Pedicularis lanata 
Petasites jrigidus 
Salix planijolia* 
Saxijraga cernua 
Saxijraga joliolosa 

Bryophytes 
Gymnocolea injlata 
Lophozia heterocolpa 
Scapania simmonsii 
Aulacomnium acuminatum 
Dicranum angustum* 
Dicranum elongatum 
Mnium andrewsianum 
Mnium blyttii 
Mnium rugicum 
Oncophorus wahlenbergii 
pohlia nutans 
POlytrichastrum alpinum 

Lichens 
Alectoria nigricans 
Cladonia gracilis* 
Cladonia lepidota 
Cladonia phyllophora* 
Dactvlina ramulosa 
Gyalecta joveo/aris 
Ochro/echia jrigida f. 

t helephoroides 

Organic matter and clay are two variables relat
ed to nutrient availability; both increase away 
from the river. There are 25 taxa positively corre
lated with organic matter and only 15 negatively 
correlated (Table 16). With clay (Table 38) there 
are 34 positive correlations and no negative corre
lations. The lists of taxa correlated to organic mat
ter and clay both have more than 40% overlap 
with the list correlated with distance from the river 
(Table 43). There is also a 60% overlap between 
taxa correlated with pH and those correlated with 
organic matter. 

Two nutrients that show definite increases 
downwind in the loess gradient are calcium and 



Table 37. Plants correlated with the percentage of 
carbonates (C03). Starred (*) entries are correlated at the 
0.001 level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Androsace chamaejasme 
Artemisia borealis 
Carex scirpoidea 
Ch rysanthem um integrifolium 
Elymus arenarius 
Kobresia myosuroides 
Minuartia arctica 
Saxifraga oppositijolia 

Bryophyte 
Ditrichum f/exicaule 

Lichen 
Fulgensia bracteata 

Negative 
correlations 

Vascular plants 
Carex misandra 
Draba lactea 
Eriophorum scheuchzeri 
Luzula arctica 
Salix planifolia 

Bryophytes 
Harpanthus f/otowianus 
Scapania simmonsii 
Dicranum angustum 
Distichium inclinatum 
Mnium blyttii 
Oncophorus wahlenbergii 

lichens 
Alectoria nigricans 
Caloplaca sp. 
Cetraria cucullata 
Cetraria islandica 
Cetraria nivalis 
C1adonia gracilis· 
Cladonia phyllophora 
Lecidea vernalis 

magnesium. For calcium there are 29 taxa that 
show positive correlations and 10 with negative 
correlations (Table 39). For magnesium there are 
29 with positive correlations and only 2 with nega
tive correlations (Table 40). There is a 25% over
lap between taxa correlated with calcium and taxa 
correlated with magnesium (Table 43). 

Sand percentages decrease away from the river, 
while silt increases. There are 15 taxa with nega
tive correlations with sand and 7 with positive cor
relations (Table 41). For silt there are 15 taxa with 
positive correlations and 8 with negative correla
tions (Table 42). There is a 71 % overlap between 
taxa correlated with sand and those correlated 
with silt (Table 43). Those positively correlated 
with sand are generally negatively correlated with 
silt. 

Thus, it appears that high carbonate content, 
dilution of organic matter, and lower nutrient 
status are responsible for most of the negative ef
fects of loess. In addition there is sometimes a 
smothering effect of carbonate precipitates. Wet, 
highly alkaline sites often have a thick deposit of 
marl on the surface. In small ponds and water
filled thermo karst pits, the marl deposits are 
sometimes thick enough to hamper or prevent the 
growth of mosses and sedges. 
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Table 38. Plants correlated with the percentage of 
clay (CLAY). Starred (*) entries are corrtJated at the 0.001 
level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Arctophila fulva 
Eriophorum angustijolium· 
Eriophorum scheuchzeri 
Eriophorum vaginatum 
Luzula arctica 
Pedicularis lanata 
Salix planifolia 
Saxifraga cernua 
Utricularia vulgaris 

Bryophytes 
Anastrophyllum minutum 
Gymnocolea inf/ata 
Lophozia binsteadii 
Lophozia quadriloba 
Ptilidium ciliare 
Radula prolijera 
Scapania simmonsii 
Dicranum angustum· 
Dicranum elongatum· 
Distichium inclinatum 
Fissidens osmundoides 
Hylocomium splendens 
Mnium andrewsianum· 
Mnium blyttii 
Oncophorus wahlenbergii 
Philonotis fontana 
Polytrichastrum alpinum· 
Poiytrichaceae 
Rhacomitrium lanuginosum 
Tortella arctica 

Lichens 
C1adonia gracilis 
Dactylina arctica 
Ochrolechia frigida f. 

thelephoroides 
Psoroma hypnorum 
Solorina sp. 
Stereocaulon alpinum 

Negative 
correlations 

The effect of calcium-rich substrates has been 
noted throughout the arctic-alpine regions (e.g. 
Fernald 1907, Acock 1940, Coombe and White 
1951, Degelius 1955, Sjors 1959, Drew and Shanks 
1965). The abundance of calciphilic plants at 
Prudhoe Bay has been noted by numerous authors 
(Rastorfer et al. 1973, Steere 1978, Murray 1978), 
but it is interesting that the calcium gradient actu
ally opposes the loess gradient. Calcium concen
trations generally increase downwind from the 
river, in contrast to carbonate equivalences and 
soil pH, which decrease downwind. 

At Prudhoe Bay, some plants that are generally 
considered calciphiles, such as Dryas integrijolia, 



Table 39. Plants correlated with total calcium 
(CA). Starred (*) entries are correlated at the 0.001 level; others are cor
related at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Cardamine digitata 
Carex bigelowii 
Draba alpina 
Eriophorum vagina tum 
Festuca baffinensis 
Juncus biglumis 
Luzula confusa 
Minuartia rubella 
Papaver macounii 
Pedicularis capitata 
Poa glauca 
Salix reticulata 
Saussurea angustijolia 
Silene wahlbergella 
Stellaria laeta 

Bryophytes 
Lophozia binsteadii 
Ptilidium ciliare 
Encalypta alpina 
Funaria arctica 
Hylocomium splendens 
Meesia uliginosa 
Rhytidium rugosum 

Lichens 
Cetraria cucullata 
Cetraria islandica 
Cetraria nivalis 
Cornicularia divergens 
Dactylina arctica 
Ochrolechia frigida 
Pe/tigera aphthosa 

Negative 
correlations 

Vascular plants 
Androsace chamaejasme 
Anemone parvijlora 
Armeria maritima 
Artemisia borealis 
Artemisia glomerata 
Deschampsia caespitosa 
Equisetum variegatum 
Lesquerella arctica 
Polemonium boreale 
Salix ovalijolia 

Saxifraga oppositifolia, Carex scirpoidea and 
Chrysanthemum integrifolium (S6renson 1941, 
Porsild 1957, Polunin 1959, Bamberg and Major 
1968, Hulten 1968), do not show positive correla
tions with calcium but do show positive correla-
tions with carbonates and/or pH. This indicates 
that, at least within the Prudhoe Bay region, these 
plants exhibit more of a basophilic response. 
There are, in contrast, numerous plants that do 
exhibit positive correlations with calcium (Table 
39). The plants with negative correlations with cal
cium should definitely not be considered calci
phobes, since calcium levels are high throughout 
the region. They may even be calciphiles when 
their total distribution is considered (e.g. Lesquer
ella arctica, Polemonium boreale, Androsace 
chamaejasme), but within the Prudhoe Bay region 
other ecological factors apparently limit their dis
tribution to the relatively calcium-poor sites. 
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Table 40. Plants correlated with total magnesium 
(MG). Starred (*) entries are correlated at the 0.001 level; 
others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Caltha palustris 
Cardamine digitata 
Draba lactea 
Eriophorum scheuchzeri 
Festuca baffinensis 
Hierochloe pauciflora'" 
Luzula confusa 
Pedicularis capitata 
Poa arctica 
Poa glauca 
Potenti//a uniflora 
Ranunculus pallasii 
Salix planijolia 
Saussurea angustijolia 
Saxijraga cernua 
Stellaria laeta'" 
Utricularia vulgaris 

Bryophytes 
Blepharostoma trichophyllum 
Bryum wrightii 
Dicranum angustum 
Funaria arctica 
Mnium andrewsianum 
Mnium blyttii'" 
Polytrichastrum alpinum 

Lichens 
Cladonia pocillum 
Cornicularia divergens 
Hypogymnia subobscura 
Pertusaria dactylina 
Thamnolia subulijormis 

Negative 
correlations 

Vascular plant 
Equisetum variegatum 

Bryophyte 
Ditrichum jlexicaule 

Several vascular taxa are nearly limited within 
the region to acidic sites. These include Salix plan
ifolia ssp. pulchra, Saxifraga foliolosa, Luzula 
arctica, Polygonum bistorta, Vaccinium vitis-idaea 
and Carex rariflora. Others that are not limited to, 
but that are much more common in, acidic areas 
include Carex misandra, Eriophorum scheuchzeri, 
Ranunculus pal/asii, Saussurea angustifolia and 
Saxifraga cernua. 

On the other hand, there are very few taxa limit
ed to the wet alkaline areas (Fig. 43). A few taxa, 
such as Salix lanata, Dryas integrifolia, Saxifraga 
oppositifolia, Chrysanthemum integrifolium, 
Equisetum variegatum, Minuartia arctica, Ditri
chum flexicaule, Hypnum bambergeri, Catoscop
ium nigritum and Drepanocladus uncinatus, ap
pear to be more common in the loess area. 

Numerous mosses typically found in mineral
rich areas are abundant throughout the region, 



Table 41. Plants correlated with the percentage of 
sand (SAND). Starred (*) entries are correlated at the 0.001 
level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Draba lactea 
Hierochloe pauciflora 
Polemonium boreale 
Stellaria humifusa 

Lichens 
Cladonia phyllophora 
Evernia perfragilis 
Hypogymnia subobscura 

Negative 
correlations 

Vascular plant 
Carda mine digitata 
Carex saxatilis 
Eriophorum angustifolium 
Eutrema edwardsii 
Salix reticulata 
Senecio atropurpureus 

Bryophytes 
Radula prolifera 
Scapania simmonsii 
Ditrichum jlexicaule 
Encalypta procera 
Meesia uliginosa 
Orthothecium chryseum 
Scorpidium scorpioides 
Tomenthypnum nitens 

Lichen 
Dactylina arctica 

Table 42. Plants correlated with the percentage of 
silt (SILT). Starred (*) entries are correlated at the 0.001 
level; others are correlated at the 0.05 level. 

Positive 
correlations 

Vascular plants 
Cardamine digitata 
Carex rotundata 
Carex saxatilis 
Eutrema edwardsii 
Pedicularis sudetica 
Senecio atropurpureus 

Bryophytes 
Catoscopium nigritum 
Cinclidium arcticum 
Ditrichum jlexicaule 
Encalpyta procera 
Hypnum bambergeri 
Meesia uliginosa 
Orthothecium chryseum 
Scorpidium scorpioides 
Tomenthypnum nitens 

Negative 
correlations 

Vascular plant 
Draba lactea 
Hierochloe paucijlora 
Salix planifolia 
Stellaria humifusa 

Bryophyte 
Aulacomnium palustre 

Uchens 
Cladonia phyllophora 
Evernia perfragilis 
Hypogymnia subobscura 

Table 43. Matrix of S0renson'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 taxa in the second list. This table shows the 
overlap between the various plant lists (Tables 35-42). 

No. of taxa 
correlated SAGDIS C03 PH 

SAG DIS 44 1.000 
C03 30 0.595 1.000 
PH 40 0.619 0.514 1.000 
CA 39 0.193 0.116 0.101 
MG 32 0.368 0.225 0.278 
SAND 22 0.151 0.154 0.097 
SILT 23 0.159 0.189 0.126 
CLAY 35 0.456 0.000 0.000 
ORGMAT 39 0.410 0.202 0.607 

e.g. Drepanocladus breviJo/ius, Scorpidium scor
pioides, Tomenthypnum nitens, Hypnum procer
rimum and Orthothecium chryseum. Steere (1978) 
commented on the abundance of calciphilic moss
es and the scarcity of such acidophiles as Sphag
num, Dicranum and members of the family Poly
trichaceae. So far, Sphagnum has been found only 
in the northernmost areas of the region (Spatt 
1983). This is apparently due to the high concen
trations of calcium in most of the Prudhoe Bay re
gion. Calcium is generally considered toxic to 
Sphagnum. Clymo (1973) has found reduced 
growth of Sphagnum with calcium concentrations 
as low as 10 ppm; this level is far exceeded 

CA 

1.000 
0.254 
0.164 
0.065 
0.162 
0.179 
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MG SAND SILT CLAY ORGMAT 

1.000 
0.148 1.000 
0.218 0.711 1.000 

0.1818 0.000 0.000 1.000 
0.338 0.098 0.161 0.216 I. 000 

throughout the region. Dicranum and Polytri
chaceae are found in abundance only in the region 
of acidic tundra, as are other bryophytes, includ
ing Ptilidium ci/iare, Hylocomium splendens, Dis
tichium inclinatum, Oncophorus wah len berg ii, 
Mnium blyttii, Scapania simmonsii, Lophozia sp. 
and numerous other liverworts. Rastorfer et al. 
(1973) noted the exceptionally rich bryoflora in 
the Pad F vicinity, particularly for members of the 
liverwort family Lophoziaceae. Rastorfer found it 
difficult to account for the richness of the Pad F 
site because of his lack of soils data. The data here 
suggest that the higher percentages of clay in the 
acidic tundra may be an important factor for the 



liverworts (Table 38). Seven hepatics, Anastro
phyllum minutum, Gymnocolea inflata, Lophozia 
binsteadii, L. quadriloba, Ptilidium ciliare, Scap
ania simmonsii and Radula prolifera, show posi
tive correlations with clay percentages. 

Lichens also exhibit a positive response to re
duced loess concentrations. The Cladoniaceae in 
particular are more abundant in the acidic region. 
Cladonia gracilis, C. lepidota, C. phyllophora, C. 
squamosa and probably many others are much 
more common far downwind from the Sagavan
irktok River. Other lichens that increase down
wind include Alectoria nigricans, Cornicularia di
vergens, Dactylina ramulosa, Psoroma hypnorum 
and Stereocaulon alpinum. One lichen that is par
ticularly noticeable in acidic areas is Ochrolechia 
frigida f. thelophoroides, which is an interesting 
fruticose form of the normally crustose O. frigida 
and is abundant at the coast and on mesic strang
moor features near Pad F. Lecidea ramulosa is 
likewise a lichen that occurs in fairly wet acidic 
sites and has not been recorded in alkaline areas. 

Implications of the loess gradient 
with respect to road dust 

The contrasts between loess and non-loess areas 
have important implications with respect to recent 
studies involving the effects of road dust on arctic 

SUBSTRATE 
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I. Hydrophytes and xerophytes 

2. Basophiles and acidophiles 

3. Calciphi les and plants with 
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tundra vegetation (Spatt and Miller 1979, Werbe 
1980, Everett 1980b). Loess impact can be consid
ered more long term and more widespread but lo
cally less severe than impact due to road dust. Ob
servations of roadside sites in the Prudhoe Bay re
gion have shown that only a few taxa can tolerate 
the heavy dust loads. Cryptogams in particular are 
eliminated in roadside areas, as are most small di
cotyledons. The loss of moss cover has contrib
uted to increased thaw near the road and has re
sulted in the thermokarst of polygon troughs in 
many roadside sites. This has occurred in a tundra 
that is somewhat preadapted to tnis type of impact 
because of the loess deposits. Heavy road dust in 
an acidic, Sphagnum-rich tundra is likely to have 
an even more severe impact because most of the 
native species are adapted to a nutrient-poor envi
ronment and could not tolerate sudden heavy dust 
loads. This has occurred in a few upland tundra 
sites of the foothills along the trans-Alaska pipe
line haul road (Everett 1980b). 

SUMMARY 

The loess gradient at Prudhoe Bay is a subtle 
one that extends at least 60 km downwind from 
the Sagavanirktok River. Within the Prudhoe Bay 

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



CHAPTER 5. MACROSCALE GRADIENTS 

Cantlon (1961) considered macroscale patterns 
to be those associated with large regional phenom
ena such as the presence of the Arctic Coast and 
the Brooks Range. Often the influences are subtle 
and difficult to detect without reference to much 
broader regions than the local area of study. At 
Prudhoe Bay the coast has a major influence on 
the vegetation because of the lower temperatures 
associated with the ice-covered Beaufort Sea and 
the Arctic Front (Conover 1960). The mountains 
to the south have less but significant influence. 

The changes in vegetation associated with the 
cold maritime influence have been noted by nu
merous authors (Clebsch 1957, Cantlon 1961, 
Wiggins and Thomas 1962, Cle bsch and Shanks 
1968). Cantlon in particular noted that toward the 
coast there are fewer dwarf shrubs and poorer tus
sock tundra development. Sphagnum becomes less 
common, Dupontia fisheri becomes more com
mon, and there is a gradual reduction in the num
ber of plant species. He referred to the cold mari
time tundra, the area north of the 7°C July nor
mal isotherm, as the "littoral tundra" subzone. 
This may have been an unfortunate choice of a 
term because this "shore" tundra is not so much a 
result of the direct influence of the ocean, implied 
by the word "littoral," as it is a result of low tem
peratures. There is a band of salt-affected vegeta
tion immediately adj acent to the coast that could 
more properly be termed "littoral tundra." Here 
there are several plant taxa, including Carex sub
spathacea, Cochlearia officin a lis, Stellaria humi
fusa, Puccinellia phryganodes, P. andersonii, Pri
mula borealis and Mertensia maritima, that are 
found almost exclusively in association with salt
water. In places this strip may extend a kilometer 
or more inland, especially where storm surges 
have flooded low-lying tundra areas. However, 
Cantlon's littoral tundra designation is retained 
here to refer to the wide band of coastal tundra 
within the 7°C July mean isotherm, and the term 
"saline tundra" is used for the much narrower 
band of salt-affected tundra. 

According to Cantlon's descriptions, the Prud
hoe Bay region north of the Deadhorse airport lies 
entirely within the area of littoral tundra. South of 
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Deadhorse, especially on the gently rolling upland 
area along the east side of the Sagavanirktok River 
and also west of the Kuparuk River in the vicinity 
of the main Kuparuk airstrip, the vegetation is 
what Cantlon referred to as "typical tundra." 
Here there are extensive areas with cottongrass 
tussocks mixed with willows and ericaceous dwarf 
shrubs. Low shrubs are common along the 
streams. 

Although the temperature gradient is very steep 
near the coast, it does not cause the visually dra
matic changes in vegetation that are associated 
with other steep tempemature gradients, such as in 
mountainous regions. There is no abrupt reduc
tion from tall trees to krummholz to low shrubs 
and finally to herbs that one sees near alpine tree
line. Most of the growth form changes along the 
Arctic Slope temperature gradient are on a scale of 
a few centimeters. 

In this chapter the effects of the temperature 
gradient are examined in two separate studies. The 
first is a floristic analysis. In this study the flora of 
the Prudhoe Bay region is divided into floristic 
units that are meaningful for treating several ma
croscale questions, such as the role of temperature 
and the importance of Asiatic, alpine and high 
Arctic influences in the total flora. The flora is 
also analyzed with respect to the moisture gra
dient. 

The second study examines the temperature gra
dient with respect to the changes in stature of Salix 
lanata ssp. richardsonii. This willow grows abun
dantly on the open tundra and along riverbanks. 
Its height, particularly in riverine sites, appears to 
be closely correlated with the temperature gra
dient. Seven groups of S. lanata were examined 
along the 100-km transect from the coast to the 
southern edge of the coastal plain. The heights of 
the willows and sizes of the yearly growth rings are 
correlated with the variations in July mean tem
perature and the annual number of thaw degree
days. This study demontrates the variation in 
shrub growth forms in coastal plain ecosystems 
and their importance to various systems of vegeta
tion zonation in northern Alaska. 



FLORISTIC ANALYSIS 

Plants have been collected in the Prudhoe Bay 
region only since 1971. In spite of this, the total 
known vascular flora is double that of Barrow, the 
nearest intensively studied coastal site. The rea
sons for this relatively large flora are several. 
First, the Prudhoe Bay region is not as limited to 
the immediate coastal vicinity as is Barrow. Most 
of the oil-field road network is several kilometers 
inland and is in a somewhat warmer, more lush 
environment. Another factor is the variety of mi
crohabitats at Prudhoe Bay. Some of the most di
verse areas, such as pingos and gravel river bars, 
do not have analogs at Barrow. A third factor is 
the variety of substrates at Prudhoe Bay, particu
larly variations in soil pH. Barrow has very few 
non acidic areas; Prudhoe Bay has large areas of 
both alkaline and acidic tundras. Finally, the 
Prudhoe Bay region is larger than that at Barrow 
and the accessibility to diverse habitats is much 
better. 

Appendix A contains a checklist of plants for 
the Prudhoe Bay region. The list includes 238 vas
cular plants, 25 hepatics, 115 mosses and 83 li
chens. This represents all the plants known from 
Prudhoe Bay and Kuparuk oil fields. The collec
tion sites are shown in Figure AI. There are 18 
taxa from the Kuparuk field that have not been 
found within the Prudhoe Bay region as defined in 
Chapter 2. The list also contains 9 taxa reported 
by Hettinger* from a site just south of the Prud-

• List of Hettinger's 1973 collections supplied by D. Murray, 
University of Alaska Herbarium, 1980. 

hoe Bay region. There is, however, some doubt 
that the site shown in Figure Al is the exact loca
tion of the Hettinger collections, since some of the 
plants are not typical of the coastal plain and are 
actually alpine plants. It is likely that they were 
collected from a northern extension of Franklin 
Bluffs along the Sagavanirktok River. It is debat
able whether they should be considered part of the 
flora of the main Prudhoe Bay region. The same is 
true for many of the plants collected from the Ku
paruk field. However, Hettinger's collections and 
the Kuparuk plants are included in the floristic an
alysis since they help put the oil field in perspective 
with sites both to the west and south of the main 
road network. Hulten's (1968) distribution maps 
show another 41 taxa that could occur in the re
gion (Table 44). It is likely that the final list for the 
main Prudhoe Bay oil field will be about 250 vas
cular taxa. 

Table 45 compares the sizes of the floras from 
several arctic localities, principally in Alaska. Bar
row and Cape Thompson are both coastal loca
tions, although Cape Thompson is much farther 
south and has considerably higher summer tem
peratures. The large flora at Cape Thompson is 
due partly to higher temperatures, partly to diver
sity of habitat, and partly to the many Beringian 
endemics that are concentrated along the north
western coast of Alaska (Johnson et al. 1966). The 
Cape Prince of Wales area, the westernmost ex
tension of Alaska, t has a similar-sized vascular 
flora as that of Cape Thompson. 

t Personal communication, T. Kelso, University of Alaska 
Herbarium, 1980. 

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

Agropyron macrourum (Turcz.) Drobov 
Antennaria /riesiana (Trauvt.) Ekman ssp. friesiana 
Antennaria monocephala DC. ssp. angustata (Greene) 
Arabis arenicola (Richards.) Galert 

Calamagrostis deschampsioides Trin. 
Calamagrostis holmii Lange 
Campanula lasiocarpa Cham. ssp. lasiocarpa 
Cardamine bellidi/olia L. 
Cnidium cnidiifolium (Turcz.) Schischk. 
Deschampsia brevifolia R. Br. 
Deschampsia pumila (Trin.) Ostenf. 
Draba caesia Adams 
Draba j/adnizensis Wulf. 
Draba nivalis Liljebl. 
Draba pseudopilosa Pohle 
Empetrum nigrum L. ssp. hermaphroditum (Lange) Bocher 
Hedysarum hedysaroides (L.) Schniz. and Theil. 
Kobresia simp/iciuscula (Wahlenb.) Mack. 
Minuartia obtusiloba (Rydb.) House 
Poa arctica R. Br. ssp. caespitans (Simmons) Nannf. 
Poa lanata Scribn. and Merr. 
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Potentilla virgulata Nels 
Potomogeton vaginatus Turcz. 
Primula stricta Hornem. 
Puccinel/ia langeana (Berl.) S0rens. 
Puccinel/ia vaginata (Lange) Fern. and Weath. 
Ranunculus con/ervoides (E. Fries) E. Fries 
Ranunculus lapponicus L. 
Ranunculus sulphureus Soland. 
Rumex arcticus Trautv. 
Salix arctolitoralis Hult. 
Salix /uscescens Anderss. 
Salix polaris Wahlenb. 
Saxifraga j/agellaris Willd. 
Solidago multiradiata Ait. var. multiradiata 
Stellaria crassi/o/ia Ehrh. 
Stellaria longipes Goldie 
Stellaria monantha Huh. 
Taraxacum alaskanum Rydb. 
To/ieldia coccinea Richards. 
Tripleurospermum phaeocep/lalulII (Rubr.) Pobad. 
Woodsia glabella R. Br. 



Table 45. Numbers of taxa reported at six northern Alaskan stations and one high arctic 
station. 

Number of taxa reported 

Vascular 
Station plants Hepatics Mosses Lichens Data source 

Prudhoe Bay region 
Fish Creek 
Barrow 
Atkasook 
Cape Thompson 
Lake Peters region 
Truelove Lowland, 

Devon Island 

238 25 
158 27 
125 45 
246 

305 14 
278 
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Table 46. List of vascular plant 
families in the Prudhoe Bay re
gion. 

Lycopodiaceae 
Equisetaceae 
Sparganiaceae 
Poaceae 
Cyperaceae 
Juncaceae 
Liliaceae 
Salicaceae 
Polygonaceae 
Caryophyllaceae 
Ranunculaceae 
Papaveraceae 
Brassicaceae 
Crassulaceae 
Saxifragaceae 
Rosaceae 
Fabaceae 
Onagraceae 
Haloragaceae 
Umbelliferae 
Pyrolaceae 
Ericaceae 
Primulaceae 
Plumbaginaceae 
Gentianaceae 
Polemoniaceae 
Boraginaceae 
Scrophulariaceae 
Lentibulariaceae 
Valerianaceae 
Campanulaceae 
Asteraceae 

Percent of 
Number of vascular 

taxa flora 

0.42 
1.26 

1 0.42 
31 13.03 
29 12.18 
9 3.78 
2 0.84 

12 5.04 
4 1.68 

15 6.30 
11 4.62 
2 0.84 

21 8.82 
1 0.42 

15 6.30 
8 3.36 

13 5.46 
2 0.84 
2 0.84 

0.42 
2 0.84 
5 2.10 
4 1.68 
2 0.84 
2 0.84 
3 1.26 
2 0.84 

10 4.20 
0.42 
0.42 
0.42 

22 9.24 

238 99.97 

115 
79 

179 

85 

134 

Fish Creek and Atkasook are somewhat inland. 
Fish Creek is an abandoned drill site near the delta 
of the Colville River (Lawson et al. 1978). Atka
sook is farther inland, about 100 km south of Bar
row on the Meade River. The climate and land
scape of Atkasook are similar to that near the 
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83 
40 

108 

78 

172 

Johnson et al. (1978) 
Murray and Murray (1978) 
Komarkova and Webber (1980) 
Johnson et aI. (1966) 
Batten (1977) 
Vascular plants-Bliss (1977); Mosses-Vitt (1977); 

Lichens-Richardson (1977) 

Kuparuk airstrip. The Lake Peters region is a 
304-km2 area on the northern front of the Brooks 
Range at an elevation of 853 m. After Barrow and 
Cape Thompson it is the next best known site in 
northern Alaska. The large number of vascular 
plants there is due to the great variety of elevation 
and microhabitats found in the mountains. The 
Truelove Lowland is included in Table 45 to offer 
a comparison with a high arctic study area. The 
cryptogam floras of Barrow and Truelove Low
land have been the most thoroughly collected by 
experts, and the sizes of their floras reflect this. 
The lichens and bryoflora of the Prudhoe Bay re
gion have not been studied intensively except for a 
small bryological study by Rastorfer et al. (1973). 
Most other collections have been made during 
brief forays by B. Murray, W.C. Steere, D.H. 
Richardson and others. Contributions from this 
study have been significant, although a bryologist 
or lichenologist examining the same areas would 
have found many more taxa. 

Table 46 is a breakdown of the Prudhoe Bay 
vascular flora by families. The high percentages 
for the families Poaceae, Cyperaceae, Brassica
ceae, Caryophyllaceae and Saxifragaceae are typi
cal for arctic regions. 

Methods 
I used Hulten's (1958, 1962, 1968) distribution 

maps to group the Prudhoe Bay vascular plants in
to floristic units that were meaningful for the 
Prudhoe Bay region based on a similar analysis by 
Komarkova (1976) in her treatment of the alpine 
flora of the Indian Peaks area in Colorado. Each 
plant taxon was classified according to 1) the prin
cipal environmental regions in which the plant is 
found, 2) the worldwide range of distribution of 
the plant, and 3) the plant's northernmost limit of 
distribution. Not all the plants fit cleanly into a 
single unit for each category. For this reason and 
due to a lack of more extensive knowledge about 



a. Ranunculus pedatifidus: Arctic
alpine; Circumpolar; Zone 2. 

c. Hippuris vulgaris: Arctic-boreal; Cir
cumpolar; Zone 2. 

b. Luzula arctica: Arctic; Circumpolar; 
Zone 1. 

d. Cochlearia officinalis: Coastal; Cir
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 Rutten 1958.) 

all the taxa, the classification was kept rather sim
ple. The analysis is based on the 223 vascular taxa 
that were known from the area in 1980 (Appendix 
D). 

Environment 
Four environmental units were used: 1) arctic-
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alpine, 2) arctic, 3) arctic-boreal, and 4) coastal. 
The arctic-alpine plants are those that occur in 
arctic tundra regions but also extend into alpine 
tundra regions outside the Arctic. Often these 
plants have major distribution areas in the Rocky 
Mountain cordillera, the Asiatic ranges and the 
Alps. Ranunculus pedatifidus (Fig. 59) is an arctic-



alpine plant with a discontinuous distribution pat
tern. Others, such as Silene acaulis, Carex saxatilis 
and Eriophorum angustifolium ssp. subarcticum 
have more continuous patterns with major exten
sions into the southerly trending mountain ranges 
of North America and/or Asia. Other arctic
alpine plants include Androsace chamaejasme ssp. 
lehmanniana, Carex aquatilis, Valeriana capitata, 
Arnica alpina, Draba alpina, Festuca baffinensis 
and Saxifraga oppositifolia. This is the largest en
vironmental category, with 108 taxa, or 480,10 of 
the vascular flora. 

The arctic plants are those that are limited to 
arctic or near-arctic regions, including all of Alas
ka and regions in Canada and Asia within a few 
hundred kilometers of treeline. Within these re
gions the plants may occur in lowland tundra, for
est or alpine settings. It would have been best to 
separate the alpine plants from the others, but this 
was difficult to do solely on the basis of Hultt:fn's 
maps, the primary criteria for this analysis. An ex
ample of an arctic plant is Luzula arctica (Fig. 59). 
Other typical arctic taxa are Alopecurus alpinus, 
Arctophila fulva, Carex membranacea and Erio
phorum scheuchzeri. This category contains 74 
taxa, or 330,10 of the flora. 

Arctic-boreal plants occur in arctic and cool 
temperate regions, primarily the extensive boreal 
forests of Canada and the USSR. Hippuris vulgaris 
(Fig. 59) is an example of an arctic-boreal plant. 
Others include Equisetum arvense, Ledum pal
ustre ssp. decumbens, Pyrola grandiflora, Rubus 
chamaemorus and Vaccinium vitis-idaea. This rel
atively small group contains 25 taxa, about 110,10 
of the flora. 

Coastal plants are limited to the environment 
near the coast. Cochlearia officinalis (Fig. 59) is a 
coastal plant. Others include Dupontia fisheri, 
Braya pilosa, Potentilla pulchella, Puccinellia an
dersonii and Salix ovalifolia. This is the smallest 
physiographic unit, containing only 17 taxa, or 
80,10 of the flora. All the coastal plants at Prudhoe 
Bay could also be considered arctic plants. 

Geographic range 
Six categories of geographic range were used in 

the analysis. The North America category con
tains those plants that have wide distributions on 
the North American continent but are nearly ex
cluded from other continents. A few scattered oc
currences in such areas as Chukotka or Greenland 
were permitted in this category. Anemone parvi
flora (Fig. 60) is a North American plant. Other 
examples are Agropyron boreale ssp. hyperarcti-
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cum, Astragalus aboriginorum, Carex scirpoidea, 
Lupinus arcticus and Saxifraga tricuspidata. This 
small unit includes 16 taxa, or about 70,10 of the 
flora. 

The North America-Asia category includes 
plants that occur broadly in both North America 
and Asia. It also contains plants just reaching 
Alaska from the west. Beringian plants, such as 
Oxytropis nigrescens ssp. bryophila (Fig. 60), fit 
in this category. Some of these plants may extend 
as far west as eastern Europe but their large distri
bution gaps in western Europe and the amphi-At
lantic region, including Greenland and eastern 
North America, prevent them from being consid
ered circumpolar. Examples include Arctostaphy
los rubra, Arnica frigida, Artemisia arctica, Cas
tilleja caudata, Oxytropis arctica, Chrysanthe
mum bipinnatum ssp. bipinnatum, Lagotis glauca 
ssp. minor and several taxa of Salix, including S. 
alaxensis, S. ovalifolia and S. phlebophylla. The 
unit contains 67 taxa, 300,10 of the flora. 

The eastern North America category includes 
plants with centers of distribution east of Alaska 
(Fig. 60). The category includes amphi-Atlantic 
plants and those taxa with major distribution gaps 
in eastern Asia. Only five plants fit in this cate
gory: Salix arctophila, Silene acaulis, Mertensia 
maritima ssp. maritima, Pedicularis hirsuta and 
Puccenellia andersonii. 

The circumpolar category includes over 520,10 of 
the taxa at Prudhoe Bay, or 116 plants. These 
plants are found throughout the Arctic (Fig. 59), 
although there may be small gaps in part of the 
circumpolar region. Ranunculus pedatifidus (Fig. 
59), for example, does not occur in Europe; it 
does, however, occur in Spitzbergen, Greenland, 
northern Canada, Alaska and Asia, so here it is 
considered circumpolar. Others, such as Carex 
chordorrhiza, have gaps in Greenland. The group 
also contains circum boreal plants that occur in the 
Arctic but are mainly found in forested regions. 
Ranunculus trichophyllus var. eradicatus is a good 
example. 

The northwest America unit contains plants 
that are essentially limited to the western part of 
North America. Boykinia richardsonii (Fig. 60), 
Draba longipes, Pedicularis sudetica ssp. interior, 
Senecio hyperborealis and Thlaspi arcticum are 
apparently limited to the North American side of 
Beringia. Others, such as Dodecatheon frigidum, 
Salix rotundifolia ssp. rotundifolia and Saussurea 
angustifolia, have their major centers of distribu
tion in northwest America, but also have a few oc
currences in eastern Asia. These three plants could 



a. Anemone parviflora: Arctic-alpine; 
North America; Zone 3. 

c. Salix arctophila: Arctic: Eastern 
North America; Zone 2. 

b. Oxytropis nigrescens ssp. bryophila: 
Arctic-alpine; North America-Asia; 
Zone 2. 

d. Boykinia richardsonii: Arctic; North
west America; Zone 3. 

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

have been classified as North American-Asian. 
They were placed here because their distributions 
are centered in North America. The group con
tains 12 taxa, about 50/0 of the vascular flora. 

The final unit of geographic range is the western 
North America-Asia-Europe unit. This is a some-

96 

what arbitrary unit that contains taxa that occur 
farther west (i.e. towards Europe from Asia) than 
in the North America-Asia unit. Some of the taxa, 
such as Androsace chamaejasme ssp. lehmanniana 
(Fig. 60), Pedicularis verticil/ata, Gentiana pro
strata and Lloydia serotina, are arctic-alpine 



e. Androsace chamaejasme: Arctic
alpine; North A merica-A sia-Europe; 
Zone 2. 

Figure 60 ( cant 'd). 

plants that are scattered throughout the Alps, the 
Rocky Mountains, and the Asian ranges. Others, 
such as Caltha palustris ssp. arctica, Petasitesfrig
idus and Polemonium acutiflorum, occur through
out northern Asia, western North America and 
much of Europe but have large gaps in Greenland 
and eastern North America. This is a small group 
with only 7 taxa, 3070 of the vascular flora. 

Northern limit 
Probably the most meaningful divisions for an

alyzing the northern limit of plants are those of 
Young (1971). In his analysis of the flora of St. 
Lawrence Island, he noted that temperature is so 
important that the size of the flora for a given arc
tic location can often be predicted, within limits, 
solely on the basis of summer temperatures. The 
importance of summer temperature to arctic vege
tation has been thoroughly discussed in numerous 
studies (e.g S6renson 1941, Clebsch 1957, Bacher 
1959, Cantlon 1961, Clebsch and Shanks 1968), 
and Young has divided the Arctic into floristic 
zones on the basis of temperature alone. 

Young's four zones are shown in Figure 61. 
Zone 1 is the coldest and contains only the extreme 
polar deserts; Zone 4 is the warmest and corre
sponds to low arctic regions. He defined the zones 
on the basis of a summer warmth index a, which is 
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the sum of the mean monthly temperatures above 
o °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 
::s a < 12; for Zone 3, 12 ::s a < 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, represented 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 by 
Drill Site 2, Pad F, Arco and Deadhorse, have 
warmth indices between 12 and 29. Arco, Drill 
Site 2 and Pad F are clearly in Zone 3. Deadhorse 
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 
of Deadhorse suggests this area is actually in Zone 
3. However, the number of taxa increases very ra
pidly toward the south, so the boundary of Zone 4 
is not far south of Deadhorse. 

Each taxon in the Prudhoe Bay flora was placed 
in a single zone using Young's (1971) judgements 
whenever possible. For plants that do not also oc
cur on St. Lawrence Island, Hulten's (1968) maps 
were used. Some of these are probably outdated, 
but the northern limits for the great majority of 
taxa are at least close to those shown by Hulten. In 
a few cases a taxon did not conform to Young's 
boundaries throughout the Arctic. For example, a 
species may follow the northern edge of Zone 3 
throughout most of its range, yet it may have an 
isolated occurrence in Zone 1, possibly due to ge
netic differences within the currently defined tax
on. In these instances the northern limit of the tax
on in the areas closest to Alaska was used. The 
floristic classifications for the 223 vascular plants 
used in this analysis are in Appendix D. 

To examine the changes in the regional flora 
with respect to the coastal temperature gradient, 
the region was divided into temperature areas based 
on the 1977 mean July isotherms (Fig. 62). Al
though 1977 was warmer than normal, it is the on
ly year for which there are good data for all the 
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 O°C. The thaw degree-day (TDD) 
accumulation is the sum of all daily mean temperatures above O°c. The floristic zones are determined by Young's (1971) cri-
teria: Zone 1,0 s a < 6; Zone 2,6 s a < 12; Zone 3, 12 S a < 20; Zone 4, 20 :5 a < 35. The starred (*) stations are 
the willow collection locations. 

Distance to coast (km) Temperature roC) Summer 
In wind warmth Floristic 

Station Shortest direction Year J J A S index TDD zone 

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 
1977 4.0 4.2 6.2 1.7 16.1 491 

ARCa 6.0 21.0 1976 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 

*Deadhorse 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 25.1 793 4 

1977 5.7 7.5 12.1 3.2 28.5 884 

*Pump 2 (Coastal Plain) 98.0 235.0 

*Pump 2 (Foothills) 100.0 235.0 

Sagwon Upland 102.0 240.0 1976 5.0 10.8 10.0 2.7 29.0 913 4 

1977 6.5 10.0 12.9 3.3 32.7 1040 
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I 0 0' 

o Temperature Recording Stations 
A- West Dock 
B - Drill Site 2 
C -ARCO 
o -Deodhorse 
E -Pod F 
F - Kuporuk Field 

• Plant Collection Sites 
A Intensive Study Areas 
--- Mop Boundaries (Walker et 01. 1980) 

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 measured in the direction of the primary summer 
winds. 

boundary between Area A and Area B, and the 
7 °C isotherm is the boundary between Areas B 
and C. The 7°C isotherm was used because it 
corresponds to the boundary between Cantlon's 
littoral and typical tundras, and because the July 
mean temperature at Deadhorse is near this value. 
The lines for the isotherms were based on temper
atures at five stations: West Dock, Drill Site 2, 
Pad F, ARea and Deadhorse. Temperatures near 
the coast have been shown to be highly correlated 
to distance to the coast measured in the direction 
of the primary summer wind vector, N75°E 
(Walker and Webber 1979a, Haugen and Brown 
1980). This information was used for determining 
the position of the 4°C isotherm. Note that the 
area covered by the maps in the geobotanical atlas 
of the region (Walker et al. 1980) lies almost en
tirely within Area B. The occurrence of each taxon 
in the temperature areas was determined on the 
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basis of plant lists and observations at the loca
tions shown in Figure 62. 

Results and discussion 
The distribution of the various floristic units 

with respect to the total vascular flora and the 
changes along the moisture gradient are shown in 
Table 48 and Figure 63. The flora consists mainly 
of arctic-alpine and arctic taxa, with 81070 of the 
plants accounted for by these two categories. The 
arctic-boreal and coastal proportions are rela
tively small. More than half of the plants have cir
cumpolar distributions. The northern limits of 
most of the plants are in Zone 2 or Zone 3. 

Analysis of the flora along 
the moisture gradient. 

The dry sites within the Prudhoe Bay region 
have the highest percentages of arctic-alpine 



Table 48. Distribution of floristic units for the total vascular Prudhoe Bay flora and 
for taxa in each moisture category. 

Total flora 

(223 taxa) 

Environment 

Arctic-alpine 107 (48.0) 

Arctic 74 (33.2) 

Arctic-boreal 25 (11.2) 

Coastal 17 ( 7.6) 

Geographic Range 

North America 16 ( 7.2) 

North America-Asia 67 (30.0) 

East North America 5 ( 2.2) 

Circumpolar 116 (52.0) 

Northwest America 12 ( 5.4) 

West North America-Asia-Europe 7 ( 3.1) 

Northern Limit 

Zone I 31 (13.9) 

Zone 2 89 (39.9) 

Zone 3 85 (38.1) 

Zone 4 18 ( 8.1) 

plants and North American-Asian plants. The 
proportion of arctic-alpine taxa (48070) is enhanced 
by the proximity of the Brooks Range. Murray 
(1978) noted that most rivers east of and including 
the Kuparuk River have their headwaters in the 
Brooks Range; many taxa normally associated 
with alpine areas, such as Saxifraga tricuspidata, 
Phlox sibirica, Gentiana prostrata and Potentilla 
biflora, have probably used the river systems as 
corridors for dispersal from the mountains to suit
able habitats on the coastal plain. Within the 
Prudhoe Bay region there are many pingos, which 
act as dry, alpine-like islands in a sea of wet tun
dra. Other dry sites include river terraces, sand 
dunes and high-centered polygons. 

Young (1975) emphasized the importance of 
mountain ranges in the development of the Berin
gian flora. He maintained that species preadapted 
in the severe alpine climates of Asia and North 
America were able to spread to low-lying areas 
when glaciers retreated and/or the climate became 
suitable. The climate of the coastal plain has prob
ably oscillated radically in conjunction with ma
rine regressions and transgressions and the gener
ally dry climate of the region during the last glaci
ation. The presence of many small, dry refugia, 
such as pingos, has undoubtedly helped speed the 
rate at which the vegetation adjusted to changes in 
climate. Johnson and Packer (1967) speculated 

Number of taxa (Percentage of taxa) 

Dry sites Moist sites Wet sites Aquatic sites 

(143 taxa) (123 taxa) (68 taxa) (14 taxa) 

76 (53.2) 62 (50.4) 32 (47.1) 3 (21.4) 

50 (35.0) 41 (33.3) 21 (30.9) 5 (35.7) 

6 ( 4.2) 13 (10.6) 7 (10.3) 5 (35.7) 

II ( 7.7) 7 ( 5.7) 8 (11.8) I ( 7.1) 

14 ( 9.8) 6 ( 4.9) 4 ( 5.9) I ( 7.1) 

49 (34.3) 34 (27.6) 15 (22.1) I ( 7.1) 

3 ( 2.1) 4 ( 3.2) 0(0.0) 0(0.0) 

61 (42.7) 70 (56.9) 47 (69.1) II (78.6) 

II ( 7.7) 5 ( 4.1) 2 ( 2.9) 0(0.0) 

5 ( 3.5) 4 ( 3.2) 0(0.0) I ( 7.1) 

22 (15.4) 24 (19.5) 13 (19.1) 0(0.0) 

59 (41.3) 54 (43.9) 31 (45.6) 6 (42.9) 

57 (39.9) 39 (31.7) 16 (23.5) 4 (28.6) 

5 ( 3.5) 6 ( 4.9) 8 (11.8) 4 (28.6) 
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that it may be the lack of refugia on the sub
merged portions of the Beringian shelf that pre
vented the interchange of many alpine plants that 
are now found on only one or the other side of the 
Bering Strait. 

There is also a general increase in the percentage 
of Asian taxa toward the dry end of the gradient, 
with 34% in the dry types, 28% in the moist types, 
22% in the wet types, and only 7% in the emergent 
types. The vegetation types with the highest per
centages of North American-Asian plants are 
Types B4, B11 and B13, with 45%,39% and 38%, 
respectively. Type B4 occurs on river bars, Type 
B11 occurs on dry coastal bluffs, and Type B13 
occurs on stabilized sand dunes. None of the moist 
or wet vegetation types have more than 33% 
North American-Asian taxa. 

The presence of so many Asian plants is a result 
of the geologically recent connection between 
North America and Asia. During major glacial in
tervals the sea level was lowered, exposing the 
floor of the Chukchi Sea and permitting the fauna 
and flora to cross. Most of the movement of 
plants and animals was from the west to the east, 
since the eastern routes of migration were blocked 
by the Laurentian and Cordilleran ice sheets. This 
is reflected in the low number of plants, only 2%, 
that have their centers of distribution to the east of 
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 
Zone 1 plants in the dry sites since these areas are 
often very exposed and seem to be similar to the 
polar deserts of the high arctic. However, there is 
actually a lower percentage of Zone 1 plants in the 
dry sites than in either the moist or wet sites (Table 
48). There are about equal percentages of Zone 2 
and 3 plants in all moisture categories, and there is 
a general increase in the percentage of Zone 4 
plants with increasing site moisture. There are vir
tually no boreal or Zone 4 plants in the coldest 
areas along the coast. 

A closer look at the data from dry sites reveals a 
possible explanation for the apparent anomaly of 
Zone 1 taxa in dry sites (Table 49). The highest 
percentages of Zone 1 plants occur in Types B2, 
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B3, B12 and B15, all with over 30070 Zone 1 plants. 
Type B2 occurs on high-centered polygons, B3 on 
frost boils, B12 on coastal high-centered poly
gons, and B15 on frost-active polygon rims near 
the coast. These types all have high values for cry
oturbation (Table 50). Cryoturbation was rated on 
a four-point scale, and all of these types have 
mean values of at least three. Types Bl and B6 
also have high values for cryoturbation, but they 
are due mainly to the presence of large hummocks 
and solifluction rather than to the deep frost stirr
ing that occurs in the other vegetation types. 

Raup (1968) has shown that one of the main se
lective advantages of high arctic plants is their 
ability to withstand wide variations in moisture, 
cover and frost-disturbance gradients. Many of 



Table 49. Floristic analysis for the dry (B) vegetation types. 

Number of taxa (Percentage of taxa) 

BJ B2 B3 B4 B5 B6 B8 B9 BJO Bll Bl2 B13 BJ4 BJ5 

25 taxa 34 taxa 22 taxa 65 taxa J6 taxa 28 taxa 4 taxa 2 taxa 2 taxa J8 taxa JJ taxa 24 taxa 7 taxa J2 taxa 

Environment 

Arctic-alpine 16(64.0) 20(58.8) 14(63.6) 36(55.4) 13(81.2) 19(67.9) 0 (0.0) 1(50.0) o (50.0) 12(66.7) 6(55.6) 19(79.2) 4(57.1) 8(66.7) 

Arctic 8(32.0) 13(38.2) 7(31.8) 25(38.5) 2(12.5) 8(28.6) 0 (0.0) 1(50.0) I (0.0) 2(11.1) 5(45.4) 3(12.5) 3(42.9) 4(33.3) 

Arctic-boreal I (4.0) 0(0.0) I (4.6) 3 (4.6) o (0.0) I (3.6) 0 (0.0) 0(0.0) 0 (0.0) 0(0.0) o (0.0) I (4.2) o (0.0) o (0.0) 

Coastal o (0.0) I (2.9) o (0.0) I (1.5) I (6.2) 0(0.0) 4(100.0) o (0.0) I (50.0) 4(22.2) o (0.0) I (4.2) o (0.0) o (0.0) 

...... Geographic range 
0 North America 3(12.0) 3 (8.8) 2 (9.1) 7(10.8) 3(18.8) 4(14.3) 0 (0.0) 0(0.0) 0 (0.0) I (5.6) o (0.0) 3(12.5) 1(14.3) I (8.3) tv 

North America-Asia 8(32.0) 10(29.4) 7(31.8) 29(44.6) 3(18.8) 9(32.1) 0 (0.0) 1(50.0) 0 (0.0) 7(38.9) 3(27.3) 9(37.5) 2(28.6) 3(25.0) 

East North America o (0.0) I (2.9) I (4.6) 2 (3.1) 0(0.0) I (3.6) I (25.0) 0(0.0) I (50.0) I (5.6) o (0.0) o (0.0) o (0.0) o (0.0) 

Circumpolar 11(44.0) 18(52.9) 12(54.6) 21(32.3) 9(56.2) 10(35.7) 3 (75.0) 1(50.0) I (50.0) 7(38.9) 7(63.6) 11(45.8) 4(57.1) 7(58.3) 

Northwest America 2 (8.0) 2 (5.9) 0(0.0) 4 (6.2) o (0.0) 2 (7.1) 0 (0.0) o (0.0) 0 (0.0) 0(0.0) I (9.1) o (0.0) o (0.0) I (8.3) 

West North America-Asia- I (4.0) 0(0.0) o (0.0) 2 (3.1) I (6.2) 2 (7.1) 0 (0.0) 0(0.0) 0 (0.0) 2(11.2) o (0.0) I (4.2) o (0.0) o (0.0) 
Europe 

Northern Limit 

Zone I 4(16.0) 13(38.2) 7(31.8) 4 (6.2) 4(25.0) 4(14.3) 0 (0.0) 0(0.0) 0 (0.0) 5(27.8) 5(45.4) 5(20.8) 1(14.3) 4(33.3) 

Zone 2 15(60.0) 16(47.1) 11(50.0) 27(41.5) 8(50.0) 14(50.0) 4(100.0) 1(50.0) 2(100.0) 10(55.6) 5(45.4) 14(58.3) 5(71.4) 6(50.0) 

Zone 3 6(24.0) 4(14.7) 4(18.2) 32(49.2) 4(25.0) 9(32.1) 0 (0.0) 1(50.0) 0 (0.0) 3(16.7) I (9.1) 5(20.8) 1(14.3) 2(16.7) 

Zone 4 o (0.0) o (0.0) 0(0.0) 2 (3.1) 0(0.0) I (3.5) 0 (0.0) o (0.0) 0 (0.0) 0(0.0) o (0.0) o (0.0) o (0.0) o (0.0) 



the most common plants in the Mesters Vig dis
trict of Greenland are those that can tolerate a 
great deal of disturbance to their root systems. 
The most exposed sites at Prudhoe Bay are the 
Type B1 areas, but these sites are usually quite 
gravelly and stable. The percentage of Zone 1 
plants in these sites is not as high as in the highly 
frost-active areas, suggesting that frost stirring is 
indeed a major site factor selecting for Zone 1 taxa 
in dry areas, and that extreme exposure is less im
portant. 

Beaufort Sea influence and 
the temperature gradient 

One of the strongest controls on the flora of the 
region is the Beaufort Sea. Its influence is two-

fold. First, about 8OJo of the flora is distinctly 
coastal; these taxa are rarely found far from the 
ocean. Within the region there is a distinct reduc
tion of coastal taxa away from the coast. Of the 17 
taxa classed as coastal, only Dupontia fisheri, Sa
lix ovalifolia ssp. ovalifolia, Carex marina, and 
Draba borealis are commonly found more than a 
kilometer inland. The compressed temperature 
gradient also has a major effect on the regional 
flora. The diversity of the flora increases marked
ly with distance from the coast. With respect to 
the temperature areas, there are a total of 115 taxa 
in Area A, 165 in Area B, and 188 in Area C. 

The floristic changes associated with increasing 
temperature and distance from the coast are por
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 5070 of the surface; 3-much evidence on 5-30% of the surface; 
4-considerable evidence on more than 30% of the surface. 
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the percentages of arctic-alpine, arctic-boreal and 
arctic plants. 

There is an increase in the North America, 
North America-Asia, and northwest America cat
egories. The percentage of circumpolar taxa de
creases, even though the number of circumpolar 
taxa increases. 

If we consider high arctic plants to be those with 
northern limits either in Young's Zones 1 or 2, 
then 880/0 of the taxa in Area A are high arctic. In 
contrast, Area B has 61 % high arctic taxa and 
Area C has 53%. The percentage of high arctic 
plants is smaller not because of a decline in the 
number of high arctic taxa, but because of a dra
matic increase in the number of low arctic taxa. 
The number of Zone 3 plants increases from 24 to 
74, and the number of Zone 4 plants increases 
from 1 to 15. 

The northern coast of Alaska and westernmost 
Canada is one of two areas in the Arctic where the 
boundaries for three of Young's zones converge 
within a short distance of the coast (Fig. 61). The 
other is near the Kolyma River in Siberia. Even 
though most of the Prudhoe Bay region is in 
Young's Zone 3, it is not surprising to find several 
Zone 4 plants here because of the compressed zon
ation. There are 18 Zone 4 plants, but none of 
these are abundant in the region, and most occur 
only in the southern portion of the region. 

The region experiences fairly dramatic year-to
year variations in the amount of summer warmth 
that is available for plant growth. Since the mean 
summer temperatures are so near freezing, a 
slightly warmer summer can result in a large dif
ference in the total number of annual thaw degree
days and the magnitude of the summer warmth in
dex. 

Myers and Pitelka (1979) proposed that the ef
fects of yearly variations in temperature along the 
arctic coast may, in fact, be as important as the 
temperature itself. They noted that temperature 
fluctuations near the freezing point are far more 
critical to organisms than fluctuations of compar
able magnitude at different temperatures. Many 
plants and animals in the coastal ecosystems have 
evolved phenological mechanisms to deal with 
these variations. For example, most plants begin 
senescing early in August, before the air tempera
tures seem to require it (Tieszen 1972). Myers and 
Pitelka viewed this as a possible mechanism to en
sure that the photosynthetic gains made during the 
summer are transferred to belowground biomass 
well before the onset of even the earliest winter. 
Near the arctic coast the yearly variations are criti
cal because the temperatures are so close to freez-
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:ng. The plants must be adapted to complete their 
growth cycles within the shortest, coldest growing 
seasons. A paleoecological implication of this is 
that relatively small changes in the position of the 
arctic coast should affect the vegetation. Since the 
temperature zonation is so compressed in northern 
Alaska, a shift in the coastline of a few kilometers 
caused by a marine regression or transgression 
should be accompanied by a corresponding shift 
of many of the taxa that cannot tolerate the cold 
coastal environment. 

Since there are so many taxa that have tempera
ture limitations near the coast (Tables 51-53), it 
should be possible to find a suite of temperature
sensitive tundra plants that can be detected in the 
palynological record. This tool would aid in inter
preting climatic fluctuations that have occurred 
wholly within arctic tundra regions beyond the 
northern limit of birch, which has historically 
been used to detect shifts between a more severe 
graminoid-dominated tundra and a less severe 
shrub-dominated tundra (Livingstone 1955, Col
invaux 1967). 

Floristic analysis of the 
most common taxa 

Area analysis for the master maps of the region 
(Table 5) and cover data for the various vegetation 
types (Appendix C) were used to determine the 
dominant taxa in the Prudhoe Bay landscape. The 
column headings in Table 54 represent the vegeta
tion types that cover at least 0.10,70 of the mapped 
area. The taxa listed are those that have at least 
1 % cover in anyone of these vegetation types. 
Multiplying the average cover of a taxon within a 
vegetation type by the cover of the vegetation type 
within the region yields a value that represents the 
total cover of the plant within that type. Summing 
the values for all the vegetation types yields the 
total cover of the plant taxon within the mapped 
areas. 

Very few plants have high percentages of cover. 
In fact, the top two plants, Carex aquatilis and 
Dryas integrifolia, account for about 64% of the 
vascular plant cover. These two, plus Eriophorum 
angustifolium ssp. subarcticum and E. triste, rep
resent about 78% of the cover; the top 15 taxa ac
count for 92% of the cover. 

The top four taxa all have their northern limits 
in either Zone 1 or Zone 2 (Table 55). This ac
counts for the decidedly high arctic character of 
the region. However, of the taxa that cover more 
than 0.5 % of the region (9 taxa), only about 56% 
are high arctic. The percentage remains about the 
same if we include all taxa with greater than 0.1 % 



Table 51. Taxa limited to the coastal area (Area A) and 
that have high arctic distributions (Young's Zones 1 or 
2). 

Braya pilosa 
Carex subspathacea 
Carex ursina 
Cochlearia officinalis ssp. arctica 
Colpodium vahlianum 
Honckenya peploides ssp. peploides 

Mertensia maritima ssp. maritima 
Phippsia algida 
Potentilla pulchella 
Primula borealis 
Puccinellia phryganodes 
Stellaria humifusa 

Table 52. Taxa recorded only in Areas Band C and that have low 
arctic distributions (Young's Zones 3 or 4). 

Anemone richardsonii 
Antennaria friesiana ssp. alaskan a 
Arabis Iyrata ssp. kalllchatica 
Arctostaphylos rubra 
Arnica frigida 
Aster sibiricus 
Astragalus aboriginorum 
Boykinia richardsonii 
Bromus pumpellianus var. arcticus 
Carex chordorrhiza 
Carex rotundata 
Carex vaginata 
Chrysanthemum bipinnatum ssp. bipinnatum 
Descurainia sophioides 
Dodecatheon frigidum 
Draba cinerea 
Draba glabella 
Epilobium davuricUln var. arcticum 
Equisetum scirpoides 
Erigeron humilis 
Eriophorum callitrix 
Festuca rubra 

Gentiana prostrata 
Gentianella propinqua ssp. propinqua 
Hippurus vulgaris 
Juncus arcticus ssp. alaskanus 
Juncus triglumis ssp. albescens 
Kobresia sibirica 
Lagotis glauca ssp. minor 
Orthilia secundata ssp. obtusata 
Oxytropis borealis 
Oxytropis def/exa var. foliolosa 
Oxytropis maydelliana 
Parnassia kotzebuei 
Poa glauca 
Potentilla hookeriana ssp. hookeriana 
Pyrola grandiflora 
Ranunculus trichophyllus ssp. eradicatus 
Saussurea angustifolia 
Senecio resedifolius 
ThalictrUln alpinulII 
Thlaspi arcticum 
Utricularia vulgaris ssp. macrorhiza 
Wilhelmsia physodes 

Table 53. Taxa recorded only in Area C and that have low arctic dis
tributions (Young's Zones 3 or 4). 

Arctagrostis lallfolia var. arundinacea 
Artemisia tilesii ssp. tilesii 
BupleurUln triradiatum 
Calamagrostis neglecta 
Carex krausei 
Castilleja caudata 
Cerastium beeringianUln var. grandif/orufll 
Draba borealis 
Erigeron hyperboreus 
Festuca ovina ssp. alaskensis 
Hedysarum alpinum ssp. americanUln 
Juncus castaneus ssp. castaneus 
Juncus castaneus ssp. leucochlamys 
Ledum palustre ssp. decumbens 

Lupinus arcticus 
Luzula multiflora 
Oxytropis campestris ssp. gracilis 
Oxytropis campestris ssp. jordalli 
Parrya nudicaulis ssp. septentrionalis 
Pedicularis verticillata 
Poa pratensis 
Potentilla palustris 
Rubus chamaemorus 
Salix brachycarpa ssp. niphoc/ada 
Salix glauca 
Senecio hyperborealis 
Sparganium hyperboreUln 
Tofieldia pusilla 
Vaccinium uliginosUln ssp. microphyllum 
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Table 54. Percent coverage of the most common taxa in the mapped area at Prudhoe Bay (Walker et al. 1980). Taxa 
listed are those that cover more than 1 % in vegetation types that cover more than 0.1 % of the Prudhoe Bay region. 

C = (percent cover of taxon) x (percent area of vegetation types) Total cover 
within the 

Vegetation type BI B2 B3 B5 U2 U3 U4 MI M2 M3 M4 M5 EI E3 Prudhoe Bay 
region 

Percent of area mapped 0.28 0.31 0.91 0.12 1.39 10.89 6.32 4.64 24.54 0.58 12.92 0.34 0.75 2.53 (ECx 100%) 

Carex rupestris 0.00009 0.00009 0.018 
Dryas integrifolia 0.00134 0.00159 0.00164 0.00046 0.00286 0.03514 0.01220 5.523 
Oxytropis nigrescens 0.00007 0.007 
Saxifraga oppositifolia 0.00009 0.000 IS 0.00073 0.097 
Eriophorum angustifolium· 0.0000005 0.000003 0.00048 0.00120 0.01462 0.01036 0.00181 0.01548 0.00310 0.00017 0.00072 4.795 
Carex misandra 0.00004 0.00104 0.108 
Salix reticulata 0.00012 0.00184 0.00401 0.00020 0.617 
Salix rotundifolia 0.00009 0.023 
Saussurea angustifolia 0.00006 0.006 
Pedicularis lanata 0.00009 0.009 
Artemisia borealis 0.00003 0.003 
Kobresia myosuroides 0.00002 0.002 
Polygonum viviparum 0.00002 0.002 
Carex bigelowii 0.00140 0.00725 0.865 
Carex membranacea 0.00065 0.00821 0.886 
Cassiope tetragona 0.00036 0.036 
Eriophorum vaginatum 0.00132 0.132 
Carex rotundata 0.00316 0.316 
Salix arctica 0.00143 0.00262 0.00008 0.413 
Dupontia fisheri 0.00002 0.00002 0.00058 0.00023 0.00004 0.089 
Carex aquatilis 0.01543 0.00561 0.08191 0.00257 0.05239 0.00164 0.00185 0.00042 16.182 
Salix lanata 0.00123 0.123 
Carex rariflora 0.00686 0.686 
Salix ovalifolia 0.00292 0.00006 0.00011 0.309 
Equisetum variegatum 0.00037 0.037 
Eriophorum scheuchzeri 0.00013 0.013 
Arctophila fulva 0.00628 0.628 
Other taxa 0.00008 0.00018 0.00018 0.00003 0.00033 0.00375 0.00244 0.00176 0.01151 0.00002 0.00216 0.00010 0.00004 0.00001 2.259 

Total percentage cover by all vascular plants 34.184 

Percent of mapped area covered by dominant plants: 
Percent of region covered (Pr): Percent of total vascular plant cover = Pr/34.18 
Top 2 taxa 16.182+5.523 = 21.7050/0 63.5% 
Top 4 taxa 21.705+2.667 t + 2.128·· = 26.50 77.5 
Top 15 taxa 26.50+0.108+0.617+ 0.865+ 0.886+0.132 + 

0.316+0.413+0.123+ 0.686+ 0.309+0.628 = 31.58 92.4 
Top 28 taxa 34.184 - 2.259 = 31.925 93.4 

• Eriophorum angustifolium ssp. subarcticum and E. triste (= E. angustifolium ssp. triste) were not separated in the quadrat data; however, subsequent field observations have shown E. triste to 
be primarily limited to moist tundra sites and E. angustifolium ssp. subarcticum to wet sites. I f this ecological separation is valid, then E. triste covers about 2.7% of the region and 
E. angustifolium ssp. subarcticum about 2.1 %. Thus, both taxa are among the four most abundant taxa in the region. 

t The cover value for E. triste is the sum of the values for E. angustifolium in dry and moist vegetation types (BI, B2, B3, U2, U3 and U4) . 
•• The cover value for E. angustifolium ssp. subarCilicum is the sum of the values for E. angustifolium in wet and aquatic vegetation types (MI, M2, M4, M5 and EI). 



Table 55. Floristic breakdowns for the most common taxa in the Prudhoe Bay 
region. 

Number of taxa (Percent of taxa) 
Percent of map area covered by 

each taxon All taxa in 
>1% >0.5% >0.1% Table 54 Total flora 

(4 taxa) (9 taxa) (15 taxa) (28 taxa) (223 taxa) 

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 O( 0) O( 0) 1( 6.7) 2( 7.1) 25(11.2) 
Coastal 0( 0) O( 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 O( 0) 1(11.1) 2(13.3) 4(14.3) 67(30.0) 
East North America 0( 0) 0( 0) O( 0) 0( 0) 5( 2.2) 
Circumpolar 3(75.0) 7(77.8) 12(80.0) 21(75.0) 116(52.0) 
Northwest America O( 0) O( 0) O( 0) 2( 7.1) 12( 5.4) 
West North America-Asia-Europe O( 0) 0( 0) 0( 0) O( 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 O( 0 ) 4(44.4) 6(40.0) 8(28.6) 85(38.1) 
Zone 4 O( 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. 

Environment 
Arctic-alpine 
Arctic 
Arctic-boreal 
Coastal 

Geographic range 
North America 
North America-Asia 
East North America 
Circumpolar 
Northwest America 
West North America-Asia-Europe 

Northern limit 
Zone 1 
Zone 2 
Zone 3 
Zone 4 

• Unpublished personal data. 

of the total cover, and also when we include all the 
taxa in the total flora. Circumpolar taxa are pre
dominant among the plants with greatest cover 
values. Eighty percent of the top 15 taxa are cir
cumpolar, compared to 52070 for the entire flora. 

At the Sagwon upland, a typical area of tussock 
tundra in Young's Zone 4 about 110 km south of 
Prudhoe Bay, the top four plants are Eriophorum 
vaginatum, Ledum pa/ustre ssp. decumbens, Bet-
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Number of taxa (Percent of taxa) 

Sag won Upland· Prudhoe Bay 

8(53.3) 8(53.3) 
3(20.0) 5(33.3) 
4(26.7) 1 (6.7) 
0(0) 1 (6.7) 

0(0) I (6.7) 
4(26.7) 2(13.3) 
0(0) o (0) 
9(60.0) 12(80.0) 
1 (6.7) o (0) 
1( 6.7) o (0) 

0(0) 3(20.0) 
7(46.7) 5(33.3) 
6(40.0) 6(40.0) 
2(13.3) 1 (6.7) 

uta nana ssp. exi/is and Vaccinium u/iginosum ssp. 
microphy//um. * All of these are Zone 3 plants 
(Table 56). Of the top 15 plants, 47% are high arc
tic, but there are no Zone 1 plants. Sixty percent 
are circumpolar, 27% are arctic-boreal, and 27% 
North American-Asian. 

• Unpublished personal data. 



The only distinct trends evident in comparing 
Young's floristic categories and site moisture were 
a shift toward Zone 4 plants in the emergent sites 
and a lack of Zone 1 plants in these areas. A closer 
look at individual vegetation types in the dry end 
of the gradient showed that Zone 1 plants tend to 
be concentrated in areas with high levels of cryo
turbation. 

GROWTH OF SALIX LANATA ALONG THE 
SUMMER TEMPERATURE GRADIENT 

Introduction 
The lower temperatures near the coast cause 

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 
foothills to prostrate forms at the coast. The varie
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 
transect study along the Sagavanirktok River (Fig. 
65) in light of some of these biogeographic consid
erations. The objective of this study is to correlate 
willow height and growth rings with the tempera
ture gradient and to relate this information to the 
vegetation subdivisions of the coastal plain. 

Salix lanata ssp. richardson ii, the subject of this 
investigation, is a shrub willow that is particularly 
abundant on the Arctic Coastal Plain in the vicini
ty of the Sagavanirktok River. In this region it is 
apparently a basophile that thrives in the calcium
rich alluvium and eolian deposits that border the 
Sagavanirktok River. It is infrequent in the acidic 
upland tundra of the foothills. This taxon is the 
western North American-eastern Asian race of the 
Eurasian S. lanata and is a part of a circumpolar 
complex consisting of the subspecies richardson ii, 
lanata and calcicola. The latter two subspecies oc
cur in the eastern Canadian Arctic (Argus 1973). 
Distribution maps by Hulten (1968) and Viereck 
and Little (1975) show occurrences of S. lanata 
ssp. richardsonii slightly south of the coast across 
northern Alaska. 

The height of S. lanata depends on several fac
tors. It is often abundant but stunted on the open 
tundra. Here the soils are thoroughly saturated 
and nutrient poor, the winter snow is shallow, and 
the permafrost is close to the surface. In low
centered polygon complexes it prefers the more 
mesic conditions of the polygon rims, but often 
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Figure 65. Location oj the wil
low transect. The transect is ap
proximately 100 km long. 

the tallest open-tundra willows are found in the 
troughs between the rims, where there is protec
tion from the winter winds and snow abrasion. In 
these sites, however, open-tundra willows rarely 
exceed 50 cm in height, even at the southern end of 
the transect. The willow grows best along rivers, 
possibly because of warmer soils, better nutrient 
regimes, and the protection provided by deep but 
early melting snowbanks. 

Salix lanata is a good plant to study along the 
temperature gradient because 1) it is a woody spe
cies with a multi-year growth record, 2) it is abun
dant and easy to collect, and 3) it exhibits nearly 
its full range of growth potential along the Saga
vanirktok River transect. 

Sagavanirktok River transect 
The transect, which follows the Dalton High

way, offers a unique opportunity to study the eco
logical effects of a very steep temperature gradient 
over a flat surface. Except for summer tempera
tures, the environment along the Sagavanirk!ok 
River is remarkably uniform, mostly due to the 
transect's flatness. The total elevation gain in over 



Table 57. Environmental data for the willow transect. 

Distance 
from coast 

Station (km) 

Prudhoe Bay, Wyoming 6 
snow gauge 

Deadhorse 12 

Franklin Bluffs 37 

Sagwon Upland 102 

* Data from Webber et at. (1978). 
t Unpublished CRREL data. 

Soil pH* 

7.6 

7.8 

7.6 

5.9 

Wind** 
Precipitation (28 June-3 Sept 1977) 

(mm)t Mean 
Thaw season Total velocity 

1976 1977 1978 1977 1978 (kmlhr) Direction 

101 83 266 178 

58 15.0 NE 

56 101 12.4 NE 

74 145 61 238 140 9.8 SE & SW 

** Unpublished data from K. Everett, Ohio State University, 1979. 

100 km is only about 150 m. Table 57 summarizes 
most of the available data for other site factors. 
Komarkova (in Webber et al. 1978) measured the 
soil pH at 17 sites along the transect and found the 
soils to be consistently basic on the coastal plain, 
with pH 7.5 ± 0.18 (S.D). She found one acidic 
sample at the southern end of the transect in the 
foothills. 

The precipitation data from the transect are 
sparse, but Haugen and Brown (1980) concluded 
from this and data from several sites on the coast
al plain that there is no substantial difference in 
precipitation between littoral areas and inland 
areas. There are no available fog data for the tran
sect, but fog is common at the coast and less com
mon inland. 

Snowpack data are available only for Prudhoe 
Bay, where the average wind-packed snow depth is 
between 30 and 40 cm (Benson et al. 1975, Everett 
and Parkinson 1977). Observations indicate that 
the snowfall amounts do not vary greatly along 
the length of the transect. A more important con
sideration with regard to willow growth is the 
depth of snowdrifts, particularly in drainage chan
nels. The highest willows are invariably found in 
areas where there is enough microrelief variation 
to create moderately deep snowbanks in winter. 
While snow depth is an important consideration, 
there is no evidence to suggest that the willows on 
the northern end of the transect are shorter be
cause of a lack of deep snow microsites. 

The only factor, other than temperature, that 
could be an important variable with respect to wil
low growth is wind. Summer wind data for 1977 
(Everett 1980b) show the main wind direction to 
be from the northeast at Prudhoe Bay and Frank
lin Bluffs, particularly during the early part of the 
summer. During the end of July and all of August 
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a southerly component becomes important as the 
Arctic Front weakens and warm air spreads from 
inland toward the coast. Winter winds are consis
tently from the northeast at Prudhoe Bay (Gam
ara and Nunes 1976). Summer winds were some
what stronger at Prudhoe Bay than at Franklin 
Bluffs or the Sagwon upland in 1978 (Table 57). 
The mean 1978 summer velocity at Prudhoe Bay 
was 15 km/hr, compared to 12.4 km/hr at Frank
lin Bluffs and 9.8 km/hr at the Sagwon upland. 
The biological importance and the regularity of 
these differences need to be investigated further. 
Overall, it would be difficult to imagine a more 
uniform environment on which to overlay a steep 
temperature gradient. 

Details of the temperature gradient 
The National Weather Service has been record

ing summer temperatures at Prudhoe Bay since 
1970. They also reported temperatures at all the 
pipeline construction camps during construction 
of the road and pipeline from 1975 to 1977. CRREL 

researchers have continued to monitor tempera
tures at the construction camps and several addi
tional sites since 1976. Six of the stations-West 
Dock, Drill Site 2, Pad F, Arco, Deadhorse and 
Franklin Bluffs-are on the coastal plain (Fig. 
66). Data from these stations and a site on the Sag
won upland, located in the foothills at the south
ern edge of the coastal plain, have been used to 
portray the temperature gradient (Table 47) (Hau
gen 1980). 

The mean summer temperatures decrease expo
nentially near the coast (Fig. 67) due to the influ
ence of the cold sea. The temperature gradient is 
considerably steeper than was recognized by previ
ous investigators before data from inland stations 
were available (e.g. Conover 1960). Temperatures 
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at the coast are close to freezing for most of the 
summer, and accumulation of thaw degree-days is 
often less than 300 °C (Fig. 68). At the southern 
end of the coastal plain the mean July temperature 
is near 10°C and the number of total thaw degree
days is over three times that at the coast (Table 
47). 

Growth rings in willows 
Growth rings are commonly used for detecting 

variations in summer warmth (Douglas 1919, Hus
tisch 1948, Glock 1955, Polunin 1955, LaMarche 
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Figure 67. Temperature gradient along 
the coastal plain section of the trans
Alaska pipeline. This correlation is slightly 
higher than with the shortest distances to the 
coast. Points represent temperatures at sta
tions shown in Figure 66. 

1974, Fritts 1976). The amount of woody stem tis
sue added annually represents the excess of photo
synthates not used for metabolic processes (Fritts 
1976). Trees have been shown to exhibit smaller, 
more irregular annual growth rings at lower tem
peratures. Rings in woody shrub species are also 
reduced and more variable near their northern 
limit. However, many environmental factors be
sides air temperature can influence the size of radi
al increments, including moisture, soil tempera
ture, wind, nutrients and competition (Fritts 
1976). External factors, such as fire, pollution and 
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Figure 68. Thaw degree-days along the wil
low transect. 

herbivores, are also important, as are naturally oc
curring factors related to growth and phenology, 
such as leaf area, crown size, flowering and senes
cence (Fritts 1976). 

Clearly many site and biological factors affect 
the size of annual ring increments, and extreme 
care must be used in ascribing variations to any 
single factor. In this study no detailed analysis of 
each site was made, nor were notes taken regard
ing the status of individual specimens. The collec
tions were made quickly from nearly equivalent 
sites with the sole intent of seeing if there was an 
obvious trend in the size of open-tundra Salix lan
ata growth rings corresponding to the temperature 
gradient. Naturally all of the factors mentioned 
above would also have an influence and could 
mask or distort the effects of temperature. 

The use of angiosperms for growth ring analysis 
is not particularly common. Gymnosperms are 
used whenever possible because they have small 
wood cells that produce neat, orderly rings. An
giosperms have large-diameter vessels, resulting in 
porous wood. The vessels distort the accompany
ing fibers, making interpretation difficult (Pan
shin et al. 1964). Angiosperms can also produce 
more irregular rings because of phenological fac
tors, such as large annual differences in flower 
and seed production. However, since there are no 
common gymnosperms on the Arctic Slope of 
Alaska, dendrochronological studies are limited to 
angiosperms. Salix lanata is a ring-porous angio
sperm with a marked difference between the cells 
produced in early spring and those produced in 
summer. 
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The literature regarding growth ring studies in 
the Arctic is sparse. Warren Wilson (1964) cited 
several old papers from Europe (Kraus 1874, 
Warming 1888, Ambronn 1890, Kihlman 1890) 
that record growth rings for a variety of arctic spe
cies. Warren Wilson used these data, his own Salix 
arctica data from Cornwallis Island, and other 
data from subarctic areas (Middendorf 1867, 
Cooper 1931, Hustisch 1948) to relate the mean 
thickness of annual rings to the severity of the cli
mate. He found that the mean thickness varied 
from 0.07 mm in the High Arctic on Cornwallis to 
2.73 mm in the Subarctic of southern Alaska. 
These values were only for deciduous taxa such as 
Salix and Betula and did not include ericaceous 
shrubs, which have comparatively narrow rings. 
Values from the Middle and Low Arctic (Polunin 
1951) ranged from 0.21 to 0.71 mm. 

Beschel and Webb (1962) studied S. arctica on 
Axel Heiberg Island. They commented on the 
large number of growth irregularities for this tax
on. The annual ring increments varied from 0 to 
0.8 mm; the average was 0.2 mm. 

Raup (1965) examined Salix arctica growing on 
turf hummocks in Greenland. He found that rings 
often showed reductions in width, presumably due 
to physical injury caused by soil movement, desic
cation or rodents. Frequent suppressions such as 
those described by Raup were also apparent in S. 
lanata along the willow transect, although the 
causes of suppressions are likely to be different. 

Methods 

Field work 
Seven locations (Fig. 66) were selected for meas

uring heights and collecting S. lanata in July 1977. 
Four of these-Drill Site 9, Deadhorse, Mile 350, 
and Pipeline Intersection-were established within 
40 km of the coast to measure willow growth in 
the steepest part of the temperature gradient. The 
two stations at the southern end of the tran
sect-Pump 2 (Coastal Plain) and Pump 2 (Foot
hills)-were within 2 km of each other to see if the 
better-drained environment on the upland affect
ed the height of open-tundra willows. Another 
measurement site was added in 1980 near the East 
Dock about 0.5 km from the coast in the northern
most stand of open-tundra willows along the tran
sect. 

At each location the heights of 50 willows were 
measured in a streamside site and 50 on an open
tundra site (Table 58). An attempt was made to 
measure only the tallest, most fully developed wil
lows. Fifty willows (without their roots) were col-



Table 58. Summary of willow height data along the Sagavanirktok River. 

Predicted Height of open- Height of stream-
Distance mean July Predicted tundra willows (em) side willows (em) 
to coast temperature * mean TDD* Standard Standard 

Station (km) (OC) (OC) Mean deviation Mean deviation 

East 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 
Mile 350 25.0 7.5 679 26.6 3.8 40.3 8.3 
Pipeline intersection 37.0 8.2 746 28.6 5.7 92.6 16.2 
Franklin Bluffs 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 seven sites along the haul road transect (Fig. 66). 

lected from each open-tundra location for analyz
ing growth rings. The decision to collect willows 
from open-tundra rather than streamside sites was 
based on logistics. The open-tundra specimens 
were considerably smaller and were easier both to 
handle and to section for counting growth rings. It 
was later noted that the mass of the 50-willow 
bundles from each site could serve as a rough in
dex of net aboveground productivity. 

Growth ring analysis 
The willows were sectioned and mounted ac

cording to procedures outlined by Jensen (1962). 
The stems were dehydrated for 2 weeks in alcohol. 
They were then sectioned in 10-Jlm slices, mount
ed, fixed by Mayer's albumin, and allowed to dry 
for 24 hours. They were stained with safranin and 
fast green, cleared in clove oil, and mounted in 
Permount medium. 

The slides were studied by projecting them on a 
wall using a Leitz microscope-slide projector. The 
annual rings were marked on long strips of paper 
along two radii for each section. The two radii 
were compared, and missing or false rings were 
noted. Salix lanata has distinct rings in most cases, 
but numerous individuals had indistinct records. 
Twenty-five sections were analyzed for each of the 
seven stations; thus, 175 willow sections were used 
in the analysis. An attempt was made to pick spe
cimens with the clearest growth records. 

Data analysis 
Frequency distributions and basic statistics for 

the willow height data were obtained using the 
SPSS Frequencies subprogram (Nie et al. 1975). 
Fourteen subsets of data, representing the height 
measurements at two sites (open tundra and 
streamside) at seven localities, were analyzed. To 
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correlate height of the shrubs with distance from 
the coast, mean July temperature and thaw degree
days (TOO), an INSTAAR graphics regression rou
tine was used. The temperatures and TOOs at each 
station were obtained from the best-fit regression 
equations. This information was used to calculate 
regression equations with July mean temperature 
and TOOs as independent variables and willow 
height as the dependent variable. 

The growth ring data were analyzed in the same 
way. Subsets of growth rings representing the first 
10 years of growth, the middle 10 years, and the 
last years of growth were compared against dis
tance from the coast .• sing regression. 

Results 

Willow heights 
Willow height increases as an exponential func

tion of distance from the coast (Fig. 69) and thaw 
degree-days (Fig. 70). Open-tundra willows have a 
nearly linear response to temperature, while 
streamside willows respond much more dramati
cally to increased warmth. Near the coast, open
tundra willows average 10 cm high. At the edge of 
the foothills, open-tundra willow heights average 
37 cm. In contrast, streamside willows vary from 
10 cm at Drill Site 9 to 147 cm at the foothills. 
Areas with less than 400 TOOs are likely to have 
taller willows in open-tundra areas than in stream
side sites (Fig. 70). 

The upper heights of streamside willows should 
level off. Argus (1973) listed the height of S. lan
ata as varying between 60 and 300 cm, with a rec
ord height of 700 cm, and Viereck and Little 
(1972) stated that the upper limit is usually 200 
cm. At the base of the foothills (100 km from the 
coast), where there are approximately 900 TOOs 
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Figure 71. Mass of 50 willow 
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annually, the taxon is approaching this limit. The 
height of open-tundra willows appears to level off 
at around 50 cm. 

The aboveground biomass of open tundra wil
lows shows a 14-fold increase along the transect 
(Fig. 71); the heights show only a 3-fold increase. 
However, the willows were not collected with the 
intention of measuring biomass. The heights were 
measured on only the most robust specimens at a 
location, but smaller specimens were included for 
growth-ring analysis. 

Growth rings 
The growth ring data are summarized in Table 

59. Most of the sectioned willows, 107 of 175, 
were in the 16- to 30-year age class (Fig. 72). 
Twenty-eight willows were younger than this, and 
40 were older. The oldest willow had 60 growth 
rings, and the youngest had 8. The mean ring 
width for all 175 willows was 133 /Lm. The subset 
of willows in the 16- to 30-year age class was used 
for regression analysis of mean increment widths 
to compare roughly equivalent age groups. The 
correlation of mean increment width for this sub
set vs distance from the coast is highly significant 
(P ~ 0.001) (Fig. 73). Mean width increases from 
90 /Lm at Drill Site 9 to 182 near Pump Station 2. 
Ring widths at the coast are comparable to those 
reported in S. arctica by Warren Wilson (1964) for 
Cornwallis Island in the High Arctic. The value at 
Pump Station 2 is less than the range reported for 
the Middle and Low Arctic. 



Table 59. Summary of growth ring data. Data represent 25 open-tundra willows collected 
at seven stations along the Sagavanirktok River. 

Ring width (p.m) 

All 175 Willows in 
willows /6- to 30-yr age class (107 willows) 

All rings 1st ten rings Middle ten rings Last ten rings All rings No. oj 

Station X S.D. X S.D. 

Drill Site 9 94 20 103 26 

Deadhorse 138 55 134 43 

Mile 350 103 19 114 24 

Pipeline intersection 92 19 120 36 

Franklin Bluffs 155 64 182 56 

Pump 2-Coastal Plain 150 50 174 41 

Pump 2-Foothills 118 57 220 53 

Total 133 55 149 57 
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Figure 72. Age classes of willow collections. 
Willows between the ages of 16 and 30 (dashed lines) 
were used for the regression analysis. 

Regressions for the subsets of ten inner, ten 
middle and ten outer growth rings (Fig. 74) show 
major differences between the groups. The inner 
ten widths have the highest correlation (R = 0.63) 
with distance from the coast. The correlation with 
thaw degree-days is somewhat lower (R = 0.56). 
The correlations for the middle and outer ten ring 
widths are considerably lower (R = 0.34 and 0.21 
respectively), but both are significant (P ~ 0.01). 
The narrow rings in the outer part of most stem 
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Figure 73. Open-tundra willow growth 
ring width vs distance from the coast. 
Data represent only the age class of 16-30 
years. 

radii are apparently more a function of the natural 
senescence of the plant and are not strongly corre
lated with summer warmth. 

Discussion 
This study illustrates that Salix lanata can be an 

important dendrochronological tool in northern 
Alaska, where there is a lack of gymnosperms and 
other taxa that have been traditionally used for 
growth ring studies. The fact that the stature and 
productivity of this shrub, and probably others, 
vary predictably with temperature across the 
coastal plain has implications regarding the divi
sion of northern Alaska into vegetation subzones. 

The stature and productivity of shrubs are key 
criteria in all the various vegetation and floristic 
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middle ten, and outer ten growth rings. 

Table 60. North Slope shrub data from Komarkova and Webber 
(1979). 

Cover of 
Distance Number of samples deciduous Height 

from coast 
Region (km) 

Coastal 0-25 

Coastal Plain 30-95 

Northern Foothills 100-135 

Southern Foothills 140-190 

Brooks Range 195-245 

systems for dividing the Arctic into subzones. 
Polunin (1951) noted that" ... the vegetable pro
ductivity on land increases more markedly than 
the totality of species as we travel further 
south . . ." and that most of this increased pro
ductivity is due to the increased importance of 
shrubs and dwarf shrubs. Andreev (1966) similarly 
noted in the East European Arctic that the sub
zone of the northern tundra [the northern belt of 
the subarctic tundra subzone of Alexandrova 
(1970)] is characterized by well-developed willow 
scrub of Salix glauca, S. phylicijolia and S. lanata. 
Farther south, particularly in Canada and the 
U.S.S.R., the tundra in areas with adequate snow
cover becomes even more dominated by shrubs, 
with a preponderance of dwarf birch (Betula 
nana) and shrub willows, characteristic of the 
southern subzone of the subarctic tundra of Alex
androva (1970) and Andreev (1966). 

Open 
tundra 

9 

12 

13 

15 

115 

Stream shrub layer of shrubs 
bottom (% ±S.D.) (m ±S.D.) 

2± 2.4 0.09±0.086 

6± 4.3 0.22±0.048 

28±25.8 0.56±0.572 

12 ± 9.0 0.24±0.149 

18 ±20.0 0.16±0.122 

The changes in the total cover and height of all 
shrubs along the transect are illustrated by data 
from a recent study by Komarkova (Komarkova 
and Webber 1979). She sampled vegetation at 
5-km intervals along the haul road from the Yu
kon River to Prudhoe Bay. Part of her sampling 
included measuring the height and the percentage 
of cover of the shrub layer. Nearly all of the North 
Slope samples were from open-tundra sites; very 
few were streamside sites. However, the open-tun
dra samples (Table 60) include a wide variety of 
habitat types, including tussock meadows, boggy 
sites, and dry uplands. On the basis of her vegeta
tion data, Komarkova divided the North Slope 
portion of the transect into five regions: 1) coast
al, 2) coastal plain, 3) northern foothills, 4) south
ern foothills and 5) Brooks Range. The distances 
of the regions from the Beaufort Sea are shown in 
Table 60. Her data show that shrubs have their 



greatest height and cover values in the northern 
foothills and that shrubs become less abundant 
and shorter on the coastal plain. Near the coast, 
shrubs diminish further. 

Several authors have discussed the effect of 
temperature on the physiognomic aspects of the 
northern Alaskan vegetation. Cantlon's (1961) lit
toral tundra is a narrow band across the northern
most limit of the Alaskan arctic coastal plain, and 
it is approximately delimited by the 7 DC July mean 
isotherm. He based this zone on a similarly named 
subzone in the U.S.S.R. (Sheludiakova 1938). This 
boundary was also drawn by Alexandrova (1970) 
to separate the northern subarctic subzones. It is 
also approximately the same region that Kom'lr
kova termed the coastal region (Komarkova and 
Webber 1979). The vegetation of the northern 
region in these classifications is characterized by 
poor development of shrub, dwarf-shrub and 
tussock tundra and a scarcity of ericaceous 
shrubs. Clebsch and Shanks (1968) found the 
same trend along a transect from Barrow to Atka
sook, Alaska. The contrasts between oceanic and 
continental arctic vegetation have also been noted 
in Greenland (SfSrensen 1941, Bocher 1954). 

Cantlon's and Sheludiakova's littoral tundra is 
the area with a July mean temperature less than 
7 DC. Along the transect of this study, littoral tun
dra, based on 1976 and 1977 temperatures, occurs 
within 15-22 km of the coast measured in the di
rection of the wind (Haugen and Brown 1980) 
(Fig. 68). This area had less than 600 annual TDDs 
in 1976 and 1977. The height of Salix lanata is less 
than 25 cm, even in protected, streamside environ
ments (Fig. 68 and 69). Although it is not a good 
practice to draw boundaries on the basis of two 
summers' data, the 1976 July mean temperature 
was near the 8-year mean at the ARea station, and 
the width of the littoral strip as indicated by the 

temperature curves is probably at least close to a 
boundary based on several summers' data. 

S. lanata and Cassiope tetragona are the only 
common erect shrubs within the littoral strip. All 
other willow and shrub species in this region have 
creeping or matted growth forms. Immediately 
adjacent to the coast, where July mean tempera
tures are 4 DC or less and the total TDDs are less 
than 400, Salix lanata does not occur in streamside 
sites and is extremely stunted on the open tundra. 
South of Deadhorse the abundance, diversity and 
stature of willows increase drC'~atically. At 30 km 
from the coast, S. lanata exceeds dwarf-shrub sta
ture (50 cm, Fig. 69) in protected, streamside envi
ronments, and other erect willows, including S. 
alaxensis, S. niphoclada and S. glauca, become 
more common. It is apparent that the allocation 
of plant productivity for woody support tissues 
becomes a lower priority in the northern Arctic. 
This affects both the amount of aboveground bio
mass for individual taxa and the amount of vege
tation as a whole. 

Because of the gradual macrorelief changes on 
the arctic coastal plain of Alaska, the changes in 
vegetation are continuous but subtle. Consequent
ly it is difficult to draw boundaries for vegetation 
sub zones within this physiographic province. 
Nonetheless, changes do occur, and they can be 
related to the composition and physiognomy of 
the shrub vegetation. Efforts to map the vegeta
tion of northern Alaska depend heavily on remote 
sensing data. Landsat imagery and high-altitude 
photographs cannot distinguish tundra commun
ity floristics, but the abundance and stature of 
shrubs can in many instances be interpreted and 
are thus more useful criteria for defining broad 
vegetation boundaries. The information from 
photographs could be complemented with temper
ature isotherm data (e.g. Haugen and Brown 

Table 61. Shrub subzones along the Sagavanirktok River on the Arctic Coastal Plain. 

Subzone 

Immediate coast 

Northern Coastal 
Plain 

Distance 
from coast 

(km) 

< 1 

1-30 

Mid- and Southern 30-100 
Coastal Plain 

Height (cm) of Salix lanata 

Open Protected 
tundra streamside 

< 15 None 

< 25 < 50 

< 50 < 200 

Dominant tundra types 
Open tundra 

Wet MOist Dry 
Protected 
streamside 

Wet sedge tundra Sedge, dwarf shrub 
tundra 

Wet sedge tundra Graminoid, dwarf 
shrub tundra 

Wet sedge. dwarf Tussock sedge, dwarf 
shrub tundra shrub tundra and 

dwarf shrub tundra 
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Dwarf shrub, crustose Sedge, dwarf shrub 
lichen tundra 
and barren 

tundra 

Dwarf shrub, crustose Dwarf shrub tundra 
lichen tundra 

Dwarf shrub, forb, Medium-height shrub 
crustose lichen tundra tundra 



1980) to aid in producing small-scale vegetation 
maps of northern Alsaka. 

U sing the information from the willow transect, 
the vegetation along the Sagavanirktok River can 
be divided into three subzones (Table 61). The 
subzones are based mainly on the stature of shrubs 
in the most protected streamside sites. The imme
diate coastal subzone « 1 km from the sea) has 
no erect willows in streamside sites. The northern 
coastal plain subzone (1-30 km from the sea) has 
streamside S. lanata no higher than 50 cm. The 
mid- and southern coastal plain subzone (> 30 
km from the sea) has streamside willows taller 
than 50 cm. These regions can be related to the 
summer temperature regime (Fig. 63, 67 and 68), 
but a firm statement should wait until data from a 
longer period of record are available. Also the 
streamside willow heights are from the most pro
tected sites at each location, and no data are cur
rently available on the "average" willow heights 
in streamside or open-tundra environments. Table 
61 also gives a summary of the typical open
tundra types that occur along the moisture gra
dient within each of the shrub-defined subzones. 

SUMMARY 

The floristic analysis showed that most of the 
mapped area at Prudhoe Bay is in a transition 
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zone between the cold coastal climate to the north 
and the more moderate climate to the south. 
Along this gradient the vegetation changes from a 
tundra dominated by high arctic, mostly circum
polar taxa with a coastal element to a low arctic 
tundra with higher percentages of Asian and 
northern American taxa. The inland tundra also 
has a larger arctic-boreal element and a much 
smaller coastal element. 

The analysis with respect to site moisture shows 
that the arctic-alpine taxa are concentrated to
ward the dry end of the moisture gradient and the 
arctic-boreal taxa are concentrated toward the wet 
end. The Asian and northwest American taxa also 
are concentrated toward the dry end of the gra
dient, with a preponderance of circumpolar taxa 
in the wet end. 

The study regarding S. lanata illustrated the 
strong relationship between the summer tempera
ture regime and the height and growth rings of this 
shrub taxon along the Sagavanirktok River. Fur
ther studies with other taxa and other areas of the 
coastal plain would be helpful and would serve as 
an excellent source of data for establishing physio
gnomic criteria for dividing the Alaskan Arctic in
to subzones. Floristic information, such as that of 
Young (1971), Murray et al. (1977), Komarkova 
and Webber (1979) and the first part of this chap
ter, complements the shrub information and gives 
added meaning to shrub-defined regions. 



CHAPTER 6. SUMMARY AND CONCLUSIONS 

The Prudhoe Bay region is a particularly inter
esting area of tundra because of its well-defined 
and steep environmental gradients, the combina
tion of which has not been described for any other 
place in the Arctic. It is a region of wet coastal 
tundra that has a unique substrate pH gradient, 
which is due in part to its coastal location. The 
prevailing northeast winds distribute loess from 
the Sagavanirktok River over most of the region. 
The northwest portion of the region is not down
wind from the river and consequently has acidic 
tundra; areas downwind from the river have alka
line tundra with a gradient of declining soil pH 
values away from the river. The coastal tempera
ture gradient is among the steepest in the Arctic. 
Three of Young's (1971) four floristic zones, 
which are based on the amount of total summer 
warmth, are present within the region. The effects 
of the temperature gradient can be seen in the in
crease in the total number of plants in the flora 
and the increased plant productivity, particularly 
of shrubs, as one moves inland. The predomi
nantly wet landscape also creates steep vegetation 
gradients within elevation changes of a few centi
meters. Small hummocks and higher microsites as
sociated with ice wedge polygon relief may be ele
vated only 10-25 m above the level of saturated 
soils but can support rich mesic tundra plant com
munities. Thus the vegetation at each point in the 
tundra is a product of numerous microscale, 
mesoscale and macroscale environmental gra
dients. 

MICROSCALE GRADIENTS 

The moisture gradient is the most important mi
croscale influence and accounts for most of the 
variation on the regional vegetation maps (Walker 
et al. 1980). Map boundaries of landforms, soils 
and vegetation are mostly controlled by variations 
in patterned ground forms. Topographic variation 
of a few centimeters has major effects on plant 
composition due to the flat, flooded landscape 
and perched water tables that are a result of per
mafrost. 
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Soil moisture affects a variety of soil properties, 
including pH, nutrient regimes and the percentage 
of organic matter. These changes are similar to 
those described for wet soils of temperate regions. 
Organic matter is higher in wet sites, directly af
fecting water retention, bulk density, thaw depth 
and soil pH. Soil nutrients are generally negatively 
correlated with soil moisture, with the exception 
of ammonium, which has its greatest concentra
tion in wet sites. 

Plant taxa respond to various factors related to 
the moisture gradient. Of the site factors analyzed, 
hummock size and slope are correlated with the 
most taxa, while the actual percentage of soil 
moisture seems to be less important. Organic mat
ter and available water are important to moisture 
conditions near the surface layer in relatively drier 
soils and are most important to the cryptogams. 
Of the moisture-related nutrients, phosphorus 
shows the most and strongest correlations with 
plant taxa, followed by nitrates, potassium and 
ammonium. 

Other microscale gradients, such as snow depth, 
cryoturbation and animal activity, were studied in 
less detail; lists of plants correlated with subjective 
ratings for these factors were compiled. Cryo
turbation is a particularly important factor worthy 
of more detailed study within the region. 

Data are presented in the appendices to docu
ment 42 vegetation types. Environmental and spe
cies information from 92 permanent study plots 
provide an extensive data base for future studies in 
the region. Detailed vegetation maps and 
planimetry data for a 140-km2 area are also part of 
the data base and provide a valuable historical 
baseline for this recently developed area. 

MESOSCALE GRADIENTS 

Carbonate-rich silt deposited downwind from 
the Sagavanirktok River influences a number of 
substrate factors, including percentage of organic 
matter, pH, soil particle size, water-holding cap
acity and soil nutrients. Studies in equivalent wet
tundra sites located at various distances from the 



river show that organic matter, water retention, 
silt, clay and all soil nutrients increase away from 
the river, while sand, carbonates and pH decrease. 

Most of the region has alkaline soils, but there is 
an area in the northwest part of the region that is 
relatively unaffected by loess, and the soils in this 
area are acidic. Nutrients increase toward the west 
due to greater percentages of clay and organic 
matter and presumably higher cation exchange 
capacities. In the acidic tundra areas, nutrient 
levels are comparable to the alkaline areas except 
for phosphorus, which is very low. The optimum 
pH for nitrates and calcium is near 7. Magnesium 
is highest in soils with somewhat lower pHs. Scat
tergrams of nutrient concentrations (except for 
ammonium) show distinctive clusters related to 
their geographic position within the oilfield. 

The effects of the loess gradient on vegetation 
are difficult to isolate totally from moisture-gra
dient effects, but many taxa, particularly mosses, 
liverworts and lichens, show positive correlations 
with clay, calcium, magnesium and distance from 
the Sagavanirktok River. Only a few plants, in
cluding Dryas integrifolia, Saxifraga oppositifolia 
and several dune plants, are positively correlated 
with pH and carbonates. 

The calcium gradient opposes the pH gradient, 
presumably due to low cation exchange capacities 
near the Sagavanirktok River. Numerous plants 
are positively correlated with calcium, while only a 
few are positively correlated with high pH. The re
gion abounds with calciphiles, including Chrysan
themum integrifolium, Carex saxatilis, C. scir
po idea, C. atrojusca, C. bigelowii, Pedicularis 
capitata, Salix reticulata, S. lanata, Drepanoclad
us spp., Scorpidium scorpioides, Tomenthypnum 
nitens and numerous others. There is not a notice
able decline of calciphiles in the acidic tundra 
since the calcium levels are quite high throughout 
the region. There is, however, an increase in many 
presumably acidophilous plants, including Salix 
planifolia ssp. pulchra, Saxifraga joliolosa, Lu
zula arctica, Polygonum bistorta, Vaccinium vitis
idaea, Dicranum spp. and Polytrichaceae. Sphag
num is rare because of the high calcium levels. 

The study of the loess gradient indicates that 
carbonate-rich sands and silts have a generally 
negative effect on vegetation. More dramatic ef
fects can be expected from alkaline road dust 
where corridors pass through acidic, Sphagnum
rich tundra. 

120 

MACRO SCALE GRADIENTS 

The coastal temperature gradient is the primary 
macroscale gradient. The flora of the region was 
examined with respect to temperature and the 
moisture gradient. The height and productivity of 
the willow Salix lanata ssp. richardsonii were also 
analyzed with respect to the temperature gradient. 

The presently known flora of the region consists 
of 238 vascular taxa, 25 hepatics, 117 mosses and 
83 lichens. The vascular plant list is considerably 
larger than lists from Barrow and Fish Creek, re
flecting the larger area of study, the greater divers
ity of habitats, and the higher temperatures in
land. The cryptogam lists are probably still far 
from complete. 

The floristic analysis of the region examined 
distribution patterns related to environment, geo
graphic range and northern limits of distribution. 
The environmental distribution pattern shows that 
arctic-alpine plants predominate (48 % ) but there 
are also strong arctic (33 0/0), arctic-boreal (11 0/0) 
and coastal (8%) elements. The geographic pat
tern shows that most plants are circumpolar (52%) 
with a strong North American-Asian influence 
(30%). Very few plants have centers of distribu
tion east of Prudhoe Bay (20/0). These patterns are 
related to the glacial history of northern Alaska 
and Canada and the Beringian land bridge to Asia 
during the Pleistocene. The proximity of the 
Brooks Range, the presence of several large rivers 
flowing out of the mountains, and the migrational 
history of the flora contribute to the large percent
age of arctic-alpine plants. 

Most of the plants in the region have their 
northern limit in either Young's Zone 2 (southern 
high arctic, 400/0) or Zone 3 (northern low arctic, 
38%). Zone 1 (northern high arctic) plants ac
count for 14%, and Zone 4 (southern low arctic) 
plants account for only 80/0. There are higher per
centages of high arctic taxa in the most frost
active areas. The arctic-alpine and Beringian in
fluences are most pronounced in the dry vegeta
tion stand types and decline markedly toward the 
wet end of the moisture gradient; circumpolar and 
arctic·-boreal plants are more common toward the 
wet end. 

Only four plant species cover more than one 
percent of the mapped area. These are Carex 
aquatilis, Dryas integrifolia, Eriophorum angusti
jolium ssp. subarcticum and E. triste. All of these 



have their northern limit in the high arctic, which 
accounts for the high arctic character of the Prud
hoe Bay vegetation. Vegetation in the foothills to 
the south is dominated by low arctic taxa. 

The composition and stature of the vegetation 
are strongly affected by the temperature gradient. 
The percentages of coastal, circumpolar, Zone 1 
and Zone 2 taxa decrease inland, while there are 
marked increases in the percentages of arctic, arc
tic-alpine, arctic-boreal, North American-Asian, 
northwest American, Zone 3 and Zone 4 plants. 

South of Prudhoe Bay there is a dramatic in
crease in the total flora. The most notable addi
tions are Betula nana ssp. exilis, Ledum palustre 
ssp. decumbens, Dryas octopetala, Rhododen
dron lapponicum, Arctostaphylos rubra, Hedy
sarum mackenzii and many willow species. The 
sizes of tussocks and shrubs also increase. 

The heights of Salix lanata ssp. richardsonil 
along the coastal plain temperature gradient are 
decidedly different along streams than they are on 
the open tundra. Streamside willow heights are 
highly correlated with summer warmth and show 
an exponential relationship to total thaw degree
days. Streamside willows are virtually absent at 
the coast but grow to 200 cm high 100 km south of 
the coast. The response of open-tundra willows is 
less dramatic, they appear to grow to only about 
50 cm high and are probably limited by wind
blown snow. Open-tundra S. lanata growth rings 
have a highly significant correlation with tempera
ture, particularly during the first ten years of 
growth. Further studies regarding streamside wil
low growth rings should prove especially fruitful 
and are likely to reveal patterns correlated to the 
30-year temperature record at Barrow. Studies 
with other taxa (e.g. Salix planifolia ssp. pulchra) 
are needed from acidic tundra areas. 

Data from the floristic analysis and the shrub 
study can be used for a preliminary small-scale re
gional zonation that should prove useful for 
Landsat and aerial photographic interpretation on 
the coastal plain. Most shrub vegetation has high 
reflectivity of red and far-red radiation, making it 
distinct on color IR photography. However, the 
shrub data apply only to the coastal plain in the vi
cinity of the Sagavanirktok River. Other transect 
studies in other coastal areas are needed to make 
this information more widely applicable. 

RELEV ANCE TO OTHER STUDIES 

This study and those involved with the produc
tion of the Geobotanical Atlas of the Prudhoe Bay 
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Region, Alaska (Walker et al. 1980) have yielded 
an abundance of environmental information 
about a previously little known area of the Arctic. 
This tundra contrasts markedly with the well
known Alaskan arctic tundras at Barrow (Webber 
1978, Walker 1977), Cape Thompson (Johnson et 
al. 1966), the Seward Peninsula (Racine 1974, 
1975, 1977), the sand region west of the Colville 
River (Komarkova and Webber 1978, Komar
kova, in prep.), Fish Creek (Johnson et al. 1978, 
Komarkova and Webber 1978), Umiat (Churchill 
and Hanson 1958), Oumalik (Ebersole, in prep.) 
and Peters Lake (Batten 1977). 

The tundra of northern Alaska is far less homo
geneous than early impressions suggested. In many 
areas the controlling environmental gradients are 
subtle, thus emphasizing that in proposed areas of 
development, there is still a need for basic studies 
of soils, surficial geology, climate, tundra compo
sition, productivity and phenology. These are a 
first necessary step in predicting the response of 
the local vegetation and other trophic levels to im
pacts. A thorough analysis of the natural vegeta
tion in relationship to environmental factors will 
lead to meaningful experiments regarding impacts 
on tundra. For example, we now know from re
cent experiments and observations at Prudhoe Bay 
(e.g. Walker et al. 1978, Simmons et al. 1983, 
Walker, unpublished data) that the effects of road 
dust, oil and seawater vary considerably depend
ing on soil moisture, soil pH, local temperature re
gime and the nature of the substrate. The simple 
experiments leading to these conclusions were de
signed to measure the impact on vegetation types 
along the known environmental gradients at Prud
hoe Bay. 

The correlation analyses and simple methods 
used in this report were an effective means of an
alyzing a rather limited data base from such a 
large area to demonstrate the existence and some 
of the effects of the local environmental gradients. 
The results are by no means definitive, but they 
can be used to help in designing more sophisti
cated experiments and exploring the changes to 
the system caused by anthropogenic disturbances. 
Controlled experiments utilizing multivariate ap
proaches will help define individual plant respons
es and unravel the complexities of the interactions 
between environmental variables and between 
species. This study is thus a step toward a body of 
knowledge that can be used to accurately predict 
the influence of development-related impacts on 
tundra. 
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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 
Hulten (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, an 
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. AI) that have not been 
found in the main study area. 

PLANT COLLECTION SITES 

A INTENSIVE STUDY SITES 

• MINOR COLLECTION SITES * HETTINGER COLLECTIONS 

Figure A 1. Locations of collection sites. 
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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 AI, 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. 

A n ten naria friesiana (Trautv.) Ekman ssp. alaskan a (Malte) Hult. 
Murray 4571. Infrequent; dry sites, riverbanks, pingos (Figure AI, points 24, 30, 56). 

Arabis lyrata L. ssp. kamchatica (Fisch.) Hult. 
D. Murray 3359. Infrequent; sandy disturbed soil, Putuligayuk and Kuparuk rivers (Figure AI, 
points 25, 29, 32, 34). 

Arctagrostis tati/olia (R. Br.) Griseb. var. arundinacea (Trin.) Griseb. 
P. 1. Webber 1978. One specimen collected from Gas Arctic test site, fertilized berm (Figure AI, 
point 54); probably more common. 

Arctagrostis lati/olia (R. Br.) Griseb. var. lati/olia 
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. 

Arctostaphylos rubra (Rehd. and Wils.) Fern. 
D. Murray 4561. Rare; dry sandy sites along rivers; common just south of region (Figure AI, 
points 10, 31, 34). 

Armeria maritima (Mill.) Willd. ssp. arctica (Cham.) Hult. 
D. Murray 3356. Occasional; dry stabilized dunes, riverbanks. 
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** Arnica alpina (L.) Olin. 
L. Hettinger 456 (1973). Not collected in this study. 

Arnica Jrigida C.A. Mey. 
D.A. Walker and K. Palmer 80A-124. Infrequent; collected on dry river bar of Kuparuk River 
near Service City; also seen along the Little Putuligayuk River (Figure AI, points 17,29, 31). 

Artemisia arctica Less. ssp. arctica 
D. Murray 4568. Occasional; dry peaty acidic tundra; frequent in river gravels and barren areas, 
coast and inland. 

Artemisia borealis Pall 
Murray 3356. Common; dry sand dunes and river gravels. 

Artemisia glomerata Ledeb. 
D. Murray 4532. Frequent; dry sand dunes, river gravels. 

Artemisia tilesii Ledeb. ssp. tilesii 
D. Murray 4569. Occasional; river bars of Kuparuk River. 

Aster sibiricus L. 
D. Murray 4574. Occasional; dry sandy sites along rivers. 

Astragalus aboriginorum Richards. 
D.A. Walker and K. Palmer 80A-I04, det. D. Murray. 
Occasional; dry sites along Kuparuk River and some of its tributaries and on pingos in the 
Kuparuk field (Figure AI, points 28, 34, 32, 30, 40). 

Astragalus alpinus L. 
D. Murray 4540. Common; dry river sites, streams, pingos. 

Astragalus umbellatus 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 AI, points 6,31,43). 

Braya pilosa Hook. 
D. Murray 3383. Frequent; disturbed areas. There is much intergradation between this 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. 

Bromus 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 AI, 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 AI, 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 AI, point 44). 

Carex marina Dewey (= C. amblyorhyncha Krecz., Halliday and Chater 1969, C. glareosa sensu 
Hulh~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 AI, 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 W g. 
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 1. 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 AI, 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 BOA-123. Occasional; dry Kuparuk River bars near Service City 
(Figure AI, points 29, 31). 

Cerastium beeringianum Cham. and Schlecht. var. beeringianum 
D. Murray 453B. Occasional; dry tundra, bird mounds, pingos. 

Cerastium beeringianum Cham. and Schlecht. var. grandiflorum (Fenzl.) Hult. 
D.A. Walker and K. Palmer BOA-B2. Common; dry and moist tundra, bird mounds, pingos. 

Cerastium jenisejense Hult. 
D.A. Walker and K. Palmer BOA-1BO. 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 AI, points 2, 6, 24, 31, 43, 4B). 

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 caespitosa (L.) Beauv. ssp. orientalis Hult. 
D. Murray 3412. Frequent; dry to moist sandy soils, rivers, dunes and coast; occasional on 
pingos. 

Descurainia sophioides (Fisch.) O. E. Schultz 
1. McKendrick, 11 September 1976. Common weed in disturbed areas. 

Dodecatheon frigidum Cham. and Schlecht. 
D.A. Walker 30B. Rare; moist stream sides; collected near Drill Site 2 near the Little Putuligayuk 
River (Figure AI, 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. D. 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 AI, point 40). 

Draba cinerea Adams (= D. arctica J. Yah!) 
D. Murray 3402, det. G. A. Mulligan. See D. alpina. 

Draba corymbosa R. Br. ex DC. (= D. bellii 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 longipes 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 AI, point 38). 

Dryas integriJolia M. Vahl ssp. integriJolia 
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. 

Dupontia fisheri R. Br. ssp. psilosantha (Rupr.) Hult. 
D. Murray 4563. Abundant along coast in moist to wet sites; occasional inland. 

Elymus arenarius L. ssp. moWs (Trin.) Hult. var. villosissimus (Scribn.) Hult. 
D. Murray 3411. Common on dry sand dunes; occasional along streams and coast. 

Epilobium davuricum 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 Michx. 
D. Murray 3380. Frequent; late-thawing snowbanks. 

Equisetum 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 337S. Infrequent; grassy streambanks (Figure AI, point 31). 

** Erigeron hyperboreus Greene 
L. Hettinger 447 (1973). Not recorded in this study. 

Eriophorum angustifolium Honck. ssp. subarcticum (Vassil.) Hult. 
D.A. Walker, 5 August 1974. Abundant; moist to wet tundra throughout region. 

Eriophorum callitrix Cham. 
D.A. Walker 327, det. D. Murray. Wet tundra near Drill Site 2 (Figure AI, point 17). 

Eriophorum russeolum 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 336S. 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.) J. M. Gillett ssp. propinqua (= Gentiana propinqua) 
D. Murray 3407. Occasional; dry to moist streambanks. 

Hedysarum alpinum L. ssp. americanum (Michx.) Fedsch. 
D.A. Walker and K. Palmer SOA-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.L 1980. One record from dry pingo side of Beechey Mound 
(Figure AI, point 51). Probably more common. 

Hierochloe pauci/lora 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. alaskan us 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 AI, 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 AI, point 54). 

Juncus triglumis L. ssp. albescens (Lange) Hult. 
D.A. Walker and J. Batty, August 1974. Infrequent on wet tundra, apparently 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 AI, points 31, 40, 41). 

Koenigia islandica L. 
D. Murray and Johnson 6207. Occasional; wet disturbed sites, frost scars. 

Lagotis glauca Gaertn. ssp. minor (WiUd.) 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 AI, points 
42 and 43); common south of the region. 

Lesquerella arctica (Wormsk.) Wats. ssp. arctica 
D. Murray 3395. Occasional; dry sites, pingos, gravel bars. 
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* 
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Lloydia 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-IIO. Occasional on dry river terraces of Kuparuk River near 
Service City; common a little farther south (Figure AI, points 29, 31). 

Luzula arctica 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 kjellmaniana Miyabe and Kuds (= L. tundricola Gorodk.) 
D.A. Walker 256 (1975). Infrequent; bird mounds, pingo tops; recorded near coast and Pad F 
(Figure AI, points 6, 38). 

Luzula multiflora (Retz) Lej. 
D.A. Walker and K. Palmer 80A-86. Only record from bird mound near the Ugnuravik River in 
the Kuparuk field (Figure AI, point 45); probably more common. 

Lycopodium selago L. ssp. appressum (Desv.) Hult. 
D.A. Walker and K. Palmer 80A-I56. Two records from moist acidic tundra near Pad A in the 
Kuparuk field (Figure AI, point 43). 

Mertensia maritima (L.) S. F. Gray ssp. maritima 
D. A. Walker and K. Palmer 80A-I65. Occasional along gravelly or sandy coastal beaches; 
collected at Point McIntyre and near Beechey Point (Figure AI, 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-GI6. Occasional; dry sites (Figure AI, 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 AI, points 24, 31, 38). 

Orthilia secunda (L.) House ssp. obtusata (Turcz.) Bacher (= Pyrola secunda ssp. obtusata) 
D. A. Walker and J. Batty PB005. One collection from moist tundra (Figure AI, point 24). 

Oxyria digyna (L.) Hill 
D. Murray 4520. Occasional; snowbanks along unstable river bluffs and in some sandy dune 
areas. 

Oxytropis arctica R. Br. 
D. Murray 3396. Occasional; dry sites. 

Oxytropis borealis DC. 
D. Murray 4559. Infrequent; dry sites on river terraces; common farther south (Figure AI, points 
40, 56). 

Oxytropis 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 AI, points 34, 32). 

Oxytropis campestris 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 O. 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 AI, 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 AI, 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. 
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Pedicularis verticillata L. 
D.A. Walker and K. Palmer 80A-105. Occasional; dry river bars, Kuparuk River near Pad Rand 
Service City. 

Petasites frigidus (L.) Franch. 
D. Murray 4582. Infrequent east of Kuparuk River; more common to the west (Figure AI, 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.l. Webber 1979, det. Walker. Infrequent; bird mounds (Figure AI, 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 AI, 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. 

Po ten til/a 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 AI, 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 AI, 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 andersonii 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 gmelinii DC. ssp. gmelinii 
D.A. Walker and K. Palmer 80A-153. Infrequent; bare wet mud (Figure AI, points 
21, 40). 

Ranunculus hyperboreus Rottb. ssp. hyperboreus 
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 AI, points 20, 38, 43). 

Ranunculus pedatifidus Sm. ssp. affinis (R. Br.) Hult. 
D. Murray 4536. Frequent; grassy pingo tops. 

* Ranunculus pygmaeus Wahlenb. ssp. pygmaeus 
M. Walker, D.A. Walker and M. Wilson 83-269. Rare, collected from snowbank of large pingo 

in the Eileen West End area. 

Ranunculus trichophyllus Chaix. ssp. eradicatus (Laest.) Cook (= R. aquatilis L. var. eradicatus) 
D.A. Walker 532. Rare; small stream near Flow Station 3 (Figure AI, point 24). 
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* Rubus chamaemorus L. 
D.A. Walker 1979. Specimen from west of Kuparuk River; not found east of the river (Figure 
AI, 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 some 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. Junstonii (Small) Hult. 
L. Hettinger 468 (1973). Not recorded in this study. 

Saxifraga caespitosa 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-I02. 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 AI, 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 AI, 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 AI, 
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 (Cham. and Schlecht.) Bocq. (= Melandrium affine J. Vahl) 
D. Murray 3373. Occasional; dry grassy pingo tops and streambanks (Figure AI, points 20, 38). 

Silene wahlbergella Chawd. ssp. arctica (Fr.) Hult. [= S. uralensis (Rupr.) Bocquet 

= Melandrium apetalum (L.) Fenzl] 
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 AI, 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 AI, point 53). Probably occasional. 
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Stella ria humifusa Rottb. 
D.A. Walker and J. Batty PB037. Common; coastal beaches and wet saline areas. 

Stellaria laeta Richards. 
D. Murray 4549. Frequent; dry tundra, pingo tops, bird mounds. 

Taraxacum ceratophorum (Ledeb.) DC. 
D. Murray 3355. Occasional; grassy pingo tops, riverbanks (Figure AI, points 10, 11,30,31, 
32, 34). 

Taraxacum phymatocarpum J. Vahl 
D. Murray 3397. Occasional; pingo tops, riverbanks, animal dens (Figure AI, points 27, 38). 

Thalictrum alpinum L. 
D. Murray 3392. Occasional; wet streambanks (Figure AI, points 31, 32, 34). 

Thlaspi arcticum Pors. 
D. Murray 4530. Occasional, along Kuparuk River gravel terraces and dunes (Figure AI, 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). 

Tojieldia pusilla (Michx.) Pors. 
D.A. Walker and J. Batty PB028. Infrequent; moist tundra (Figure AI, 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 1 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 AI, 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. 

Arnellia jennica (Gott.) Lindb. 
D.A. Walker 52, det. W. C. Steere. Collected from moist tundra; IBP area (Figure AI, point 24). 

t Annotations for the bryophytes and lichens should be regarded in 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. 

Calypogeia muelleriana (Schiffn.) K. Mull. 
D.A. Walker 82(030B-2). One collection from moist tundra near Angel Pingo (Figure AI, 
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.L 1980. Plot K-l near Kuparuk Camp; occasional; moist tussock 
tundra. 

Chiloscyphus polyanthus (L.) Corda 
D.A. Walker 94. Collected from wet lake margin near Pad F (Figure AI, point 38). 

Clevea hyalina (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 AI, point 38). 

Harpanthus flotowianus Nees 
D.A. Walker 72 (030A-ll), det. W.C. Steere. Collected from moist polygon rim in IBP area 
(Figure AI, point 24). 

Lophozia binsteadii (Kaal.) Evans 
D.A. Walker 1403, det. W.C. Steere. Two records from moist polygon rims near Pad F (Figure 
AI, 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 AI, point 38). 

Lophozia quadriloba (Lindb.) Evans 
D.A. Walker 1403-6, det. W.C. Steere. Collected from moist tundra near Pad F (Figure AI, 
point 38). 

Marchantia 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 Inoue 1978). 

Odontoschisma macounii (Aust.) Undo 
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 (Scop.) Nees 
B. Murray 6243. 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 simmonsii Bryhn and Kaal. 
D.A. Walker 1403, det. W.C. Steere. Frequent; moist tundra near Pad F (Figure AI, 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 wormskjoldil) 
Rastorfer, Webster and Smith 1973. Occasional; on caribou feces. 

Aulacomnium acuminatum (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. lens.) 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 "Brachytheceaceae" in this study. 

Brachythecium turgidum (C. l. Hartm.) Kindb. 
Rastorfer, Webster and Smith 1973. Not recorded in this study. See B. groenlandicum. 

Bryobrittonia longipes (Mitt.) Horton (= B. pellucida) 
B. Murray 6247. Occasional; moist to dry tundra. 

Bryoerythrophyllum recurvirostrum (Hedw.) Chen (= Didymodon recurvirostris) 
Rastorfer, Webster and Smith 1973. Not recorded in this study. 

Bryum algovicum Sendtm. 
D.A. Walker 66(030A-5), det. W. Steere. Collected from moist tundra in IBP area. Only in rare 
cases was Bryum given a species designation. 

Bryum arcticum (R. Br.) B.S.G. 
Rastorfer, Webster and Smith 1973. Not recorded in this study. See B. algovicum. 

Bryum argenteum Hedw. 
B. Murray 6249. Frequent; bare soil, disturbed area. See B. algovicum. 
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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. Muel!. (= 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 Sullo 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 cirrosum (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 jilicinum (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 
(Figure AI, point 27). 

Cyrtomnium hymenophylloides (Heub.) Kop. 
Rastorfer, Webster and Smith 1973. Collected from moist tundra near Pad F (Figure AI, 
point 38). 

Desmatodon heimii (Hedw.) Mitt. (= Pottia heimil) 
B. Murray 4472. Collected from disturbed tundra around drill site, West Dock (Figure AI, 
point 6). 

Desmatodon latifolius (Hedw.) Brid. 
Steere, written communication to B. Murray, 1977. Not recorded in this study. 

Desmatodon leucostoma (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 AI, 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 
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 jlexicaule (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. Iwatsuki 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 pro cera 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 pulchellum (Hedw.) Jenn. 
D.A. Walker 1403-11, det. B. Murray. Collected in moist tundra near Pad F (Figure AI, 
point 38). 

Fissidens adiantoides Hedw. 
W.C. Steere and Z. Iwatsuki 74-318(NY). Not recorded in this study. 

Fissidens osmundoides 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. 

Hypnum bambergeri Schimp. 
Rastorfer, Webster and Smith 1973. Common; moist tundra mainly in alkaline areas. 

Hypnum cupressiforme Hedw. 
Rastorfer, Webster and Smith 1973. Frequent; dry tundra. 

Hypnum procerrimum Mol. 
B. Murray 4440. Common; dry tundra. 

Hypnum revolutum (Mitt.) Lindb. 
D.A. Walker 55, det. W.C. Steere. Occasional; moist tundra. 

Hypnum 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.) Angstr. 
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 andrewsianum Steere (= Rhizomnium andrewsianum) (Steere) Kop. 
W.C. Steere, written communication to B. Murray 1974. Rare; wet tundra (Figure AI, 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. (= Plagiomnium ellipticum [Brid.] Kop. = P. rugicum [Laur.] Kop.) 
Rastorfer, Webster and Smith 1973. Collected from wet coastal area (Figure AI, 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 chryseum (Schwaegr. ex Schultes) B.S.G. 
Rastorfer, Webster and Smith 1973. Frequent; moist to wet tundra. 

Orthothecium intricatum (C. J. Hartm.) B.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 strictum Lor. 
W.C. Steere, written communication to B. Murray, 1977. Not recorded in this study. 

Philonotis fontana (Hedw.) Brid. var. pumUa (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 AI, 
point 38). 

Platydictya jungermannoides (Brid.) Crum (= Amblystegiella jungermannoides) 
D.A. Walker 51, det. W.C. Steere. Collected from moist tundra in IBP area (Figure AI, 
point 24). 

Pohlia cruda (Hedw.) Lindb. 
Rastorfer, Webster and Smith 1973. Frequent; moist tundra throughout region. Recorded as 
Pohlia sp. in this study. 
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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.) O.L. Smith [= Pogonatum alpinum (Hedw.) Roehl. var. 
septentrionale (Brid.)] 

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. swartzil) 
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 AI, 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 lati/olia (Schwaegr. ex Schultes) Vent. ex Broth. var. pili/era (Brid.) Broth. 
B. Murray 6246. Collected from frost scar near Pad F (Figure AI, 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.O. 
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.O. (= 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 (Hessl.) 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. 

Tortella fragilis (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 AI, 
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 AI, 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 AI, 
point 6). 

Caloplaca cinnamomea (Th. Fr.) Olivo 
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. 1.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. 1.W. Thomson. See C. cinnamomea. 

Caloplaca tiroliensis Zahlbr. 
D.A. Walker 2(010A-4), det. 1.W. Thomson. Collected on dry plant material, high-centered 
polygons in IBP area. 

Candelariella aurella (Hoffm.) Zahlbr. 
B. Murray 6228, det. 1.W. Thomson. Not recorded in this study. 

Candelariella xanthostigma (Pers.) Lett. 
B. Murray 6241, det. 1.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 rangiferina (L.) Harm. (= Cladonia rangiferina) 
D.A. Walker 1979. Specimen from west of Kuparuk River (Figure AI, point 42); not recorded 
east of the river. 

Cladonia amaurocraea (Floerke) Schaer. 
M.E. Williams Ak-655, det. 1.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. 1.W. Thomson. Frequent; particularly in moist acidic tundra. 

Cladonia lepidota Nyl. 
D.H.S. Richardson (ALA 61969), det. 1.W. Thomson. Collected from dry peaty polygon rim 
near coast (Figure AI, point 6). 

Cladonia phyllophora Hoffm. 
D.A. Walker 3(1310-1), det. 1.W. Thomson. Infrequent; two records from coastal area (Figure 

AI, point 6). 

Cladonia pocillum (Ach.) O. Rich. 
B. Murray 4350. Frequent; moist to dry tundra. 
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Cladonia squamosa (Scop.) Hoffm. 
E.A. Schofield Ak-9I, det. M.E. Williams. Recorded on wet tundra near Pad F and at coast 
(Figure AI, points 6, 38). 

Cladonia subjurcata (Nyl.) Arn. 
E.A. Schofield Ak-90, det. 1.W. Thomson. Not recorded in this study. 

Collema bachmanianum (Fink) Degel. (= C. tenax var. bachmanianum) 
B. Murray 4328, det. 1.W. Thomson; var. milligranum 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. 1. 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 perjragilis Llano 
B. Murray 4344, det. 1.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 AI, points 8, 53); also on pingos and dry tundra. 

Gyalecta joveolaris (Ach.) Schaer. 
B. Murray 4364, det. 1.W. Thomson. Infrequent; moist tundra. 

Hypogymnia physodes (L.) W. Wats. 
B. Murray 4400, det. 1.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. 1.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. 1.W. Thomson. Not recorded in this study. 

Lecidea ramulosa Th. Fr. 
D.A. Walker 10(WD-2), 75-333, det. 1.W. Thomson. Occasional; wet acidic tundra, particularly 
at coast. 

Lecidea vernalis (L.) Ach. 
B. Murray 4361, det. 1.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 AI, 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 (Ny!.) 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.) Ny!. 
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 Ny!. 
B. Murray 4338, det. J.W. Thomson. Collected from very dry windblown site on Prudhoe 
Mound (Figure AI, point 17). 
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Physcia dubia (Hoffm.) Lett. 
B. Murray 6218. Not recorded in this study. 

Physconia muscigena (Ach.) Poelt (= Physcia muscigena) 
B. Murray 4348. Frequent; dry sites. 

Polyblastia bryophila Lbnnr. 
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. 

Ramalina 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 subuliJormis (Ehrh.) W. Culb. 
B. Murray 4336. Common; moist to dry tundra. Most (about 98070) of the Thamnolia in the 
region is T. subulijormis. 

Thamnolia vermicularis (Sw.) Ach. ex Schaer. 
D.A. Walker 1975, det. S. Shushan. Apparently infrequent; only a few thalli appeared in collec
tions of Thamnolia from the entire region. 

Toninia cumulata (Sommerf.) Th. Fr. 
D.A. Walker 13, det. J.W. Thomson. Collected from bare soil in dunes area (Figure AI, 
point 9). 

Toninia lobulata (Somm.) Lynge 
B. Murray 6216, det. J.W. Thomson. Not recorded in this study. 
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Verrucaria devergens Nyl. 
B. Murray 4354, det. l.W. Thomson. Not recorded in this study. 

Xanthoria candelaria (L.) Th. Fr. 
D.A. Walker 75-332, det. l.W. Thomson. Collected on wood from strand line at coast (Figure 
AI, point 6). 

Xanthoria elegans (Link) Th. Fr. 
B. Murray 4353. On pebbles on gravelly pingos and rocks. 
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APPENDIX B. ENVIRONMENTAL AND SPECIES DATA FOR 
THE PERMANENT STUDY PLOTS 

165 



~o ~o 'Pc9a ~o 
'f" 'b.. '6, 10" ,/-<0 'b, -0.. , 
~---------------------------4~--------------------------~--------~~----------------+---------------------------~----------------------------------.1o"~ 

LEGEND 
--PIPELINE SERVICE ROAD \ 

-ROAD " 
"'PAD or DRILL SITE \ 

Figure Bl. Locations of permanent study plots. 



Table HI. Soils data, physical variables. 
The variables and their units are described in Table 6. 

PLOTNUM SMOIS77 BDENS77 SAND SILT CLAY FLDCAP WILTPT AVH20 HYGMOIS H20ABSN ORGMAT 

010A 19 1.09 24.9 56.1 19.0 49.0 31.5 17.5 3.0 115.3 19.1 
010B 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 6.0 215.0 33.1 
020B 81 .71 18.7 60.2 21.1 56.9 35.5 21.4 3.1 121.8 20.0 
0203 42 1.04 88.9 66.3 22.6 7.5 190.0 37.3 
030A 135 .42 22.9 60.7 16.4 70.5 48.4 22.1 4.3 164.0 23.1 
030B 104 .55 5.8 69.8 24.4 92.0 77.2 14.8 5.0 258.7 38.9 
0303 172 .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 
040B 198 .33 6.4 70.9 22.7 88.9 84.2 4.7 6.3 289.2 41.1 
050A 402 .16 6.2 75.8 18.0 76.9 74.4 2.5 3.7 269.1 32.3 
050B 417 .15 6.2 70.8 23.0 103.3 95.8 7.5 5.6 323.9 42.7 
060A 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 15.6 8.5 628.4 63.6 
0801 15 1.47 26.5 50.9 22.6 32.5 12.7 18.8 1.7 65.6 8.7 
0901 43 .78 23.2 61.0 15.8 44.0 35.7 8.3 2.8 113.3 18.5 
0902 55 .69 17.2 66.6 16.2 42.7 28.3 14.4 2.4 113.6 14.6 
1001 31 .73 51.9 31.0 17.1 45.2 33.3 11.9 2.9 99.2 19.8 
1002 21 .62 51 8 30.9 17.3 60.8 55.1 5.7 4.9 160.9 37.6 
1101 71 .75 52.2 32.6 15.2 23.8 18.8 5.0 1.4 91.4 9.2 
1102 62 .67 9.1 65.4 25.5 48.7 32.9 15.8 3.2 122.7 19.1 
1103 52 .86 33.4 51.8 14.8 23.1 14.6 8.5 1.5 70.9 8.0 
1104 21 .93 31.9 51.7 16.4 40.7 28.1 12.6 2.6 108.2 14.5 
1105 6 1.54 72.2 21.7 6.1 7.5 2.8 4.7 .5 27.0 2.1 
1106 8 1.28 71.9 20.5 7.6 10.9 6.8 4.1 .7 43.0 3.9 
1107 49 .91 44.4 41.6 14.0 20.9 12.2 8.7 1.5 66.0 7.1 
1201 3 1.27 76.2 16.9 6.9 4.4 2.1 2.3 .3 29.7 1.1 
1202 12 1.23 49.5 40.5 10.0 9.1 5.1 4.0 .6 44.2 2.8 
1203 51 .89 32.8 53.7 13.5 53.2 37.6 15.6 1.9 172.4 18.1 
1204 30 .98 40.6 48.8 10.6 12.4 7.6 4.8 .7 52.2 4.4 
1205 91 .56 21.0 17.1 3.9 1.5 110.2 9.9 
1206 247 .24 20.1 16.5 3.6 1.2 92.5 9.5 
1207 7 1.15 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 .8 5.1 
1301 29 97 21.8 62.6 15.6 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 158 .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 33.1 106.8 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 5.2 108.0 29.9 
1306 202 .35 26.3 25.5 48.2 93.6 57.5 36.1 7.8 204.0 43.1 
1307 86 .61 12.6 29.0 58.4 59.9 41.8 18.1 4.7 119.6 26.7 
1308 577 .12 91.0 4.2 4.8 137.5 118.5 19.0 10.4 404.2 65.8 
1309 176 .35 67.4 22.9 9.7 4.4 43.8 
1310 290 .24 94.2 3.6 2.2 111.9 88.3 23.6 6.6 309.5 62.3 
1311 23 1.21 96.9 2.0 1.1 95.1 77.6 17.5 7.0 167.2 66.8 
1312 119 .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 7.4 231.6 70.4 
1318 152 .41 75.7 13.5 10.8 3.3 39.4 
1401 19 .77 50.5 29.9 19.6 22.1 10.7 11.4 2.0 62.6 7.7 
1402 452 .15 99.8 73.0 26.8 7.3 285.4 50.1 
1403 81 .62 4.0 46.7 49.3 81.0 62.4 18.6 7.3 162.4 41.9 
1404 295 .22 14.0 63.9 22.1 103.4 78.8 24.6 8.5 310.1 59.2 
1405 252 .24 98.5 71. 8 26.7 7.7 219.0 55.7 
1406 153 .38 5.2 51.8 43.0 73.5 48.4 25.1 6.1 163.7 39.8 
1407 271 .22 109.2 93.1 16.1 7.9 295.4 61.6 
1408 611 .11 126.3 81.2 45.1 10.1 360.5 63.2 
1409 119 .44 95.9 60.1 35.8 7.8 169.8 42.0 
1410 178 .33 84.9 63.0 21.9 7.4 211.4 51.3 
1411 5 1.37 23.1 18.0 5.1 2.6 70.5 11.7 
1412 80 .48 96.8 65.2 31.6 8.9 175.7 44.5 
1413 469 .14 124.5 111. 1 13.4 8.3 247.3 60.7 
1414 344 .22 99.8 79.5 20.3 5.8 201.3 42.7 
1415 191 .27 39.4 43.7 16.9 125.1 72.6 52.4 10.4 210.5 51.7 
1416 106 .44 74.1 52.7 21.4 8.0 151.7 38.1 
1417 75 .59 54.6 28.8 25.8 4.8 108.5 22.3 
1418 129 .39 88.5 65.9 22.6 8.8 183.0 46.4 
1419 83 .61 72.1 35.6 36.5 5.2 106.1 26.3 
1420 336 .23 38.0 48.8 13.2 125.8 104.9 20.9 9.1 346.5 64.3 
1421 
1422 
1501 171 .38 22.9 62.8 14.3 56.4 44.1 12.3 4.3 189.7 27.3 
1502 79 .44 57.5 36.8 20.7 4.6 141.2 22.6 
1503 207 .31 77.5 62.0 15.5 6.5 202.8 38.6 
1504 63 .78 17.4 64.9 17.7 38.0 23.6 14.4 2.9 94.1 13.9 
1505 48 .60 29.6 19.8 9.8 2.8 76.2 12.3 
1506 15 1.49 18.1 7.9 10.2 1.2 45.8 5.2 
1507 27 1.01 19.3 11.7 7.6 1.4 60.2 6.2 
1508 38 1.01 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 
1510 34 .97 21.0 61.9 17.1 50.4 33.3 17.1 4.1 108.3 20.0 
1511 122 .51 17.6 64.8 17.6 46.8 30.7 16.1 3.3 105.3 17.7 
1512 89 .55 40.0 34.8 5.2 3.8 121.8 24.3 
1513 34 .75 22.8 12.6 10.2 1.4 56.9 6.9 
1514 53 .90 29.6 16.0 13.6 1.8 82.6 9.3 
1515 70 .76 44.8 20.5 24.3 2.7 96.7 13.1 
1516 136 44 30.5 55.0 14.5 30.9 24.9 6.0 2.5 105.7 14.9 
1517 109 .51 44.7 32.8 11. 9 3.0 159.2 20.0 
1518 178 .35 70.8 37.7 33.1 3.6 174.2 25.3 
1519 116 .47 16.7 67.2 16.1 50.8 44.0 6.8 4.2 144.1 21. 3 
1520 19 .90 18.3 12.5 5.8 1.8 60.7 9.0 
1521 
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Table B2. Soils data, chemical variables. 
The variables and their units are described in Table 6. 

PUHNUM PH NH4 N03 C03 P K CA MG 

010A 7.47 12.4 12.1 20.0 31.0 535.0 6298.0 185.0 
010B 7.59 9.8 8.9 15.1 15.0 782.0 3571.0 170.0 
020A 7.20 13.2 
020B 7.37 9.8 8.0 19.3 8.0 578.0 6215.0 174.0 
0203 7.32 17.0 6.9 4.0 17.0 288.0 9472.0 348.0 
030A 7.40 14.3 9.2 22.7 5.0 38.0 4516.0 119.0 
030B 6.89 13.1 10.7 3.5 2.0 600.0 7178.0 344.0 
0303 7.38 10.7 12.1 4.2 14.0 236.0 6793.0 329.0 
040A 7.43 15.8 13.5 21.7 13.0 488.0 8470.0 105.0 
040B 7.03 11.8 18.6 3.3 16.0 485.0 7700.0 355.0 
050A 7.40 20.8 
050B 7.12 24.2 20.4 6.0 14.0 491.0 5476.0 385.0 
060A 7.60 29.2 9.8 27.5 4.0 40.0 2656.0 111.0 
060B 6.30 .8 
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 10.7 7. 6 19.9 16.0 369.0 5400.0 142.0 
1001 7.50 13.7 13. 4 3.3 14.0 387.0 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 14.0 362.0 3774.0 65.0 
1102 7.59 22. 2 10. 2 14.7 23.0 341.0 6105.0 179.0 
1103 7.60 15. 9 5. 1 3.1 .1 36.0 1843.0 86.0 
1104 7.50 9. 1 12. 7 2.9 1.0 32.0 3439.0 181.0 
1105 7.80 7. 1 5. 2 1.1 .1 26.0 623.0 45.0 
1106 7.60 14. 7 4.9 1.9 .1 31.0 1459.0 126.0 
1107 7.70 17. 5 4.5 4.6 .1 36.0 1377.0 123.0 
1201 8.30 9. 1 4.4 30.9 .1 11.0 1450.0 52.0 
1202 8.40 12. 8 4. 3 33.4 .1 26.0 1342.0 69.0 
1203 7.60 19. 6 7. 2 24.0 10.0 51.0 1910.0 118.0 
1204 7.90 16. 1 5. 3 33.0 1.0 70.0 1327.0 196.0 
1205 7.40 23. 1 5. 8 22.0 7.0 47.0 1682.0 62.0 
1206 7.50 40. 1 5. 1 14.3 2.0 34.0 1498.0 50.0 
1207 8.00 27.2 
1208 
120\J 8.10 26. 4 
1210 7.90 26. 7 
1301 7.90 13. 3 9. 3 29. 9 .1 36.0 1627.0 274.0 
1302 7.50 18. 3 5. 0 24. 7 .1 92.0 1399.0 286.0 
1303 5.18 19.4 9. 2 .1 2.0 389.0 2558.0 638.0 
1304 5.29 37. 0 10. 2 .6 4.0 411.0 3456.0 883.0 
1305 5.50 12 7 14. 3 .1 3.0 349.0 3648.0 627.0 
1306 5.85 15. 0 9. 7 .6 1.0 356.0 6816.0 845.0 
1307 7.37 21 .9 7. 4 3.0 11.0 461.0 6545.0 451.0 
1308 6.30 17.4 16. 8 .8 1.0 578.0 6336.0 1132.0 
1309 7.60 3.8 
1310 5.20 0 
1311 5.10 0 
1 ~ll 2 5 90 0 
1313 5.00 0 
1318 6.60 0 
14()1 7. 30 7.6 7. 3 .7 8.0 188. 0 2979. 0 257.0 
I·W;.> 5. 71 II .8 10. 5 .8 1.0 156. 0 5995. 0 224.0 
1 ~ 1():; 5. 91 17. 6 ~. 6 .1 1.0 216. 0 6105. 0 355.0 
l-lll··1 5.-13 1(;. I 12. 7 .6 3.0 221 .0 4366. 0 255.0 
I ,I ~;~) ~J • bl L~ 4 11 .4 .1 4.0 224.0 6215.0 433.0 
1406 5. 46 28.5 7. 9 .6 3.0 219.0 3941.0 268.0 
1407 5. 45 13.1 13. 3 .1 2.0 195.0 5199.0 311.0 
1408 6. 35 1.1 1.0 280.0 8000.0 819.0 
1409 6. 26 12. 4 19. 6 1.0 3.0 250.0 8768.0 646.0 
1410 5.60 17. 6 19. 3 .7 4.0 246.0 5310.0 272.0 
1411 7.49 13. 7 19. 1 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 
1413 5.71 31 .9 16. 3 .8 4.0 220.0 4736.0 326.0 
1414 6.45 10. 7 13.5 1.3 2.0 172.0 5550.0 265.0 
1415 6.65 19. 5 24.0 1.0 .2 186.0 9760.0 507.0 
1416 6.88 12. 7 19.1 .9 3.0 297.0 8525.0 496.0 
1417 7.53 8. 2 16.6 10.0 13.0 197.0 7590.0 223.0 
1418 6.57 13. 9 17."6 1.3 5.0 290.0 9417.0 861.0 
1419 6.73 10. 3 43.0 1.0 1.0 162.0 7040.0 691.0 
1420 5.75 13. 5 10.1 .1 2.0 261.0 5643.0 355.0 
1421 
1422 
1501 7.37 13.5 10.5 17.4 11.0 258.0 6325.0 126.0 
1502 7.59 13.8 19.2 20.2 24.0 281.0 7865.0 274.0 
1503 7.45 17.5 12.0 5.1 12.0 212.0 6490.0 377.0 
1504 7.64 11.8 10.8 21.3 11.0 227.0 5830.0 101.0 
1505 7.84 15.9 10.3 8.9 13.0 224.0 5458.0 307.0 
1506 7.75 8. 0 9.9 18.1 10.0 179.0 4255.0 277.0 
1507 7.73 8. 3 14. 8 17.6 9.0 402.0 3811.0 138.0 
1508 7.83 6. 6 10. 6 13.9 9.0 330.0 2683.0 44.0 
1509 7.57 7. 8 10. 0 24.5 10.0 241.0 4440.0 119.0 
1510 7.38 7. 6 9.9 4.3 10.0 375.0 5968.0 200.0 
1511 7.60 6. 6 10.3 20.7 10.0 349.0 6353.0 60.0 
1512 7.54 8. 2 12.4 19.5 11.0 378.0 5495.0 101.0 
1513 7.73 7. 0 11.3 16.1 12.0 234.0 4403.0 222.0 
1514 7.65 7. 3 10.4 23.7 9.0 225.0 5143.0 72.0 
1515 7.62 8. 3 9.1 22.9 10.0 197.0 6133.0 91.0 
1516 7.59 7. 2 11.2 23.6 10.0 386.0 4699.0 95.0 
1517 7.56 7. 3 12.6 22.9 9.0 151.0 5476.0 65.0 
1518 7.55 12. 8 7. 5 29.1 13.0 261.0 6380.0 123.0 
1519 7.45 8.6 12. 0 7.7 11.0 471.0 5920.0 247.0 
1520 7.80 8.7 12. 5 20.0 13.0 298.0 5032.0 196.0 
1521 
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Table B3. Site factors. 
The variables and their units are described in Table 6. 

PLOTNUM LOCATN TEMPREG MOISREG SNOW REG CRYOREG VEGTYPE TOPOFEA SLOPE HUMMOCK ASPECT 

010A 1 3 1 2 3 62 1 0 2 
010B 2 3 1 1 3 61 2 0 2 
020A 1 3 3 3 1 U3 5 a 2 
020B 2 3 2 3 2 U3 3 a 2 
0203 3 3 2 3 2 U2 3 1 3 E 
030A 1 3 3 3 1 U4 5 a 2 
030B 3 3 3 3 2 U4 4 a 2 
0303 1 3 3 3 2 U4 5 a 2 
040A 1 3 4 3 1 M2 7 a 1 
040B 3 3 4 3 1 M2 4 a 1 
050A 1 3 4 3 1 M4 4 a 1 
050B 3 3 4 3 1 M4 4 a 1 
060A 1 3 5 3 1 E2 8 a 1 
060B 3 3 5 3 1 E2 8 a 1 
0801 2 3 3 3 4 63 13 0 2 
0901 3 3 1 5 3 U6 2 3 4 W 
0902 3 3 1 5 1 U7 9 1 3 W 
1001 3 3 1 4 4 Ul0 2 2 3 N 
1002 3 3 2 2 1 Ul0 14 a 1 
1101 2 3 3 5 1 M5 10 a 1 
1102 2 3 2 4 2 U9 11 2 2 W 
1103 4 3 3 3 1 U8 16 a 1 
1104 4 3 2 4 1 B7 17 3 3 W 
1105 4 3 1 1 1 B4 16 1 1 E 
1106 4 3 1 2 1 613 16 a 1 
1107 4 3 2 3 1 M7 16 a 1 
1201 5 2 1 2 1 69 18 2 1 S 
1202 5 2 1 2 1 613 18 1 1 E 
1203 5 2 4 3 1 M3 7 a 1 
1204 5 2 2 2 1 U14 5 a 2 
1205 5 2 4 3 1 M3 4 0 2 
1206 5 2 5 3 1 E3 8 0 1 
1207 5 2 1 1 2 65 3 0 2 
1208 5 2 1 1 2 613 3 2 1 E 
1209 5 2 3 3 1 MIl 6 0 1 
1210 5 2 2 2 1 U14 5 0 2 
1301 6 1 1 1 2 610 20 1 2 E 
1302 6 1 5 5 1 M9 21 a 1 
1303 6 1 3 3 2 U12 5 0 2 
1304 6 1 4 3 1 M2 4 0 1 
1305 6 1 2 2 3 612 1 a 3 
1306 6 1 4 3 1 M8 22 0 1 
1307 6 1 5 3 1 E2 8 a 1 
1308 6 1 3 3 1 M2 7 0 1 
1309 6 1 3 3 3 U13 25 a 2 
1310 6 1 4 3 1 Ml0 4 0 2 
1311 6 1 3 3 2 U12 3 a 2 
1312 6 1 2 1 1 B8 20 0 2 
1313 6 1 3 3 3 B15 5 0 2 
1318 6 1 4 3 1 M9 21 0 1 
1401 7 2 1 2 3 B2 1 0 2 
1402 7 2 5 3 1 El 8 0 1 
1403 7 2 3 3 1 U3 3 0 2 
1404 7 2 4 3 1 Ml 12 a 1 
1405 7 2 2 3 3 Ul 23 0 3 
1406 7 2 3 3 2 Ul 5 0 2 
1407 7 2 4 3 1 Ml 12 a 2 
1408 7 2 5 3 1 El 8 a 1 
1409 7 2 3 3 1 U4 1 a 2 
1410 7 2 2 2 3 Ul 5 a 3 
1411 7 2 1 1 2 61 2 3 1 N 
1412 7 2 1 2 3 62 1 a 2 
1413 7 2 5 3 1 M4 6 a 1 
1414 7 2 4 3 1 Ml 12 0 1 
1415 7 2 2 3 3 Ul 5 a 3 
1416 7 2 2 5 2 U6 2 3 4 W 
1417 7 2 2 5 1 U7 9 1 1 W 
1418 7 2 3 2 1 Ul0 15 2 4 
1419 7 2 3 3 4 63 13 a 2 
1420 7 2 4 3 1 Ml 7 a 1 
1421 7 2 2 4 2 614 2 3 3 W 
1422 7 2 2 2 1 Ul0 14 0 2 
1501 8 2 4 3 1 M2 7 0 2 
1502 8 2 2 2 1 Ul0 15 2 4 
1503 8 2 4 3 1 M2 6 a 2 
1504 8 2 2 3 2 U3 3 a 2 
1505 8 2 1 2 3 61 1 a 2 
1506 8 2 2 3 4 63 13 a 2 
1507 8 2 1 5 3 66 11 2 3 W 
1508 8 2 2 5 1 M5 10 a 1 
1509 8 2 2 5 2 U6 11 3 4 S 
1510 8 2 2 3 2 U3 5 0 2 
1511 8 2 4 3 1 M2 4 0 1 
1512 8 2 3 3 2 U3 4 a 2 
1513 8 2 1 1 3 61 1 0 2 
1514 8 2 3 3 1 U4 7 a 2 
1515 8 2 2 3 1 U3 5 a 2 
1516 8 2 4 3 1 M2 4 a 2 
1517 8 2 5 3 1 M4 12 a 1 
1518 8 2 5 3 1 El 8 a 1 
1519 8 2 3 3 2 U3 3 a 2 
1520 8 2 1 1 3 61 2 3 2 N 
1521 8 2 1 5 1 64 24 a 1 
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PLOTNUM 

010A 
010B 
020A 
0208 
0203 
030A 
030B 
0303 
040A 
040B 
050A 
050B 
060A 
060B 
0801 
0901 
0902 
1001 
1002 
1101 
1102 
1103 
1104 
1105 
1106 
1107 
1201 
1202 
1203 
1204 
1205 
1206 
1207 
1208 
1209 
1210 
1301 
1302 
1303 
1304 
1305 
1306 
1307 
1308 
1309 
1310 
1311 
1312 
1313 
1318 
1401 
1-102 
1403 
1404 
1405 
1406 
1407 
1408 
1409 
1410 
1411 
1412 
1413 
1414 
1415 
1416 
1417 
1418 
1419 
1420 
1421 
1422 
1501 
1502 
1503 
1504 
1505 
1506 
1507 
1508 
1509 
1510 
1511 
1512 
1513 
1514 
1515 
1516 
1517 
1518 
1519 
1520 
1521 

SOl LCOV ROCKCOV 

9 1 
5 0 
2 0 
o 0 
o 0 
o 0 
1 0 
1 0 
o 0 

19 0 
11 0 
33 0 
25 0 
53 0 

7 0 
5 1 
1 0 

17 5 
o 1 
9 0 
o 0 
1 0 

80 1 
98 80 
30 0 

2 0 
90 0 
70 0 
o 0 

60 0 
o 0 
o 0 

40 0 
70 0 
60 0 
55 0 
25 0 

5 0 
o 0 

25 0 
15 0 

1 0 
60 0 
o 0 

50 0 
10 0 

2 0 
85 0 
25 0 
10 0 

2 1 
o 0 
o 0 
o 0 

10 0 
o 0 

60 0 
o 0 
o 0 
o 0 

12 20 
20 0 
69 0 
50 0 
10 0 

1 0 
o 0 
1 0 

40 0 
34 0 

1 0 
6 5 
o 0 
1 0 
5 0 
o 0 
8 0 

20 0 
8 0 

14 0 
5 0 
1 0 

13 0 
o 0 

15 0 
o 0 
o 0 
o 0 
5 0 

40 0 
1 0 

15 20 
95 95 

Table B3 (cont'd). Site factors. 
The variables and their units are described in Table 6. 

H20COV 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

28 
61 

100 
100 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

90 
o 
o 
o 
o 
o 
5 
o 
5 
o 
o 
7 
o 
o 
1 
o 
o 
o 
o 
o 

33 
o 
o 
o 
o 
o 

54 
o 
o 
o 
o 

14 
o 
o 
o 
o 
o 
o 
o 
o 
o 
6 
o 
1 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
5 

100 
o 
o 
o 

THAW77 1l20DPTH 

44 0 
59 0 
31 0 
37 0 
24 0 
38 0 
29 0 
42 0 
31 0 
36 0 
30 0 
34 6 
42 23 
26 62 
61 0 

100 0 
37 0 
37 0 
73 0 
41 0 
33 0 
50 0 

100 0 
100 0 
95 0 
63 0 
92 0 
68 0 
19 0 
66 0 
31 0 
34 31 
64 0 
60 0 
48 0 
57 0 
44 0 
51 0 
19 0 
25 0 
23 0 
22 0 
31 10 
19 0 
56 0 
21 0 
11 0 
43 0 
25 0 
35 0 
33 0 
33 5 
19 0 
27 0 
23 0 
23 0 
27 0 
31 1 
17 0 
23 0 
82 0 
28 0 
30 0 
29 0 
26 0 
34 0 
27 0 
37 0 
28 0 
27 0 

35 3 
38 0 
31 0 
34 0 
46 0 
47 0 
68 0 
56 0 
48 0 
23 0 
40 0 
29 0 
38 0 
29 0 
31 0 
32 0 
36 3 
33 14 
31 0 
54 0 

MARL CLICCOV FLICCOV BRYOCOV ERECDED PROSDED PLTSIZE 

o 16 3 12 1 30 1 
o 14 6 7 3 24 1 
o 2 5 90 35 45 2 
o 0 1 2 85 1 7 28 1 
o 0 10 87 9 27 1 
o 0 1 80 25 20 2 
o 0 0 57 30 36 1 
o 1 1 87 19 21 1 

30 0 0 82 12 25 1 
45 0 0 42 21 10 1 
30 0 0 13 31 17 1 
83 0 0 32 9 4 1 
90 0 0 0 17 70 2 

o 0 0 1 24 17 1 
o 18 7 1 7 2 2 
o 4 2 27 12 20 1 
o 0 0 70 4 22 1 
o 10 7 10 5 19 1 
o 0 1 15 50 5 2 
o 0 0 24 16 47 1 
o 0 0 94 6 11 1 
o 0 0 25 30 60 2 
o 0 0 1 3 1 2 
000 0 022 
o 0 0 2 25 5 2 
o 0 0 1 20 5 2 
0000401 
o 1 0 1 1 1 3 
5 0 0 100 40 25 2 
o 0 0 0 10 5 2 
5 0 0 95 15 5 1 

60 0 0 100 0 0 1 
o 1 0 1 0 30 1 
o 1 0 0 0 1 1 
o 0 0 0 25 15 1 
o 0 0 1 20 15 1 
o 5 3 1 45 30 2 
o 0 0 0 10 10 2 
o 1 1 40 50 30 2 
o 0 0 1 40 30 2 
o 40 3 3 3 5 1 
o 0 0 20 40 50 2 
5 0 0 0 5 40 2 
o 0 0 100 45 50 2 
o 0 0 0 60 60 1 
o 1 0 5 10 40 1 
o 1 1 10 40 30 1 
000 0 3 2 1 
o 25 2 2 15 5 1 
o 0 0 1 50 5 1 
o 1 0 1 0 1 5 1 28 1 
o 0 0 0 15 92 1 
o 1 4 83 22 24 1 
o 0 0 33 19 22 1 
o 5 5 30 15 10 2 
o 1 8 64 24 24 1 
o 0 0 30 15 20 2 
o 0 0 0 5 19 1 
o 1 2 70 25 50 2 
o 20 8 20 10 30 2 
o 6 2 1 1 14 1 
o 8 3 5 3 55 2 

64 0 0 0 14 6 1 
o 0 0 40 20 15 2 
o 3 27 22 10 13 1 
o 7 18 15 15 20 2 
o 0 2 85 1 20 2 
o 0 1 1 10 10 2 
o 3 7 5 1 35 2 
o 0 0 18 15 6 1 
o 2 1 25 25 10 2 
o 2 1 5 20 20 3 

44 0 0 93 11 6 1 
o 1 1 65 20 15 2 

50 0 0 87 10 12 1 
o 1 8 82 12 52 1 
o 18 9 6 2 38 1 
o 10 10 30 10 30 2 
o 1 0 38 2 27 1 
o 0 0 27 13 5 1 
o 0 1 10 20 40 2 
o 0 5 63 15 39 1 

31 0 0 1 2 23 1 4 1 
o 0 0 54 15 30 1 
o 10 3 5 1 30 2 
o 0 1 35 40 20 2 
o 1 13 60 25 60 2 

36 0 0 91 10 9 1 
5 0 0 60 30 10 2 

40 0 0 0 5 20 2 
o 0 2 71 16 56 1 
o 25 3 5 1 15 2 
0000013 
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Table B3 (cont'd). 

PLOTNlIM CARFECE CARGRAZ BRWNLEM COLLLEM MISBIRD FOX PTARMIG GOOSE SQRRL BEAR 

010A .2 0 0 .1 .2 .1 .8 0 0 0 
0106 .5 0 0 0 0 .1 0 0 .2 0 
020A .1 0 0 0 0 0 0 0 0 0 
0206 .1 0 0 0 0 0 0 0 0 0 
0203 .4 0 0 .2 .1 0 0 0 0 0 
030A 
0306 .1 .2 .4 0 .1 0 0 0 0 0 
0303 .1 .2 0 0 0 0 0 0 0 0 
040A 0 .3 0 0 0 0 0 0 0 0 
0406 0 .4 0 0 0 0 0 0 0 0 
050A 0 0 0 0 0 0 0 0 0 0 
050B 0 0 0 0 0 0 0 0 0 0 
OGOA 0 0 0 0 0 0 0 0 0 0 
OGOB 0 0 0 0 0 0 0 0 0 0 
01301 
0901 .4 0 0 .7 .3 .2 0 0 0 0 
0902 .2 0 0 .8 0 0 0 0 0 0 
1001 .G 0 0 0 0 0 0 0 0 0 
1002 0 0 0 0 .1 0 0 0 .1 0 
1101 0 .6 0 0 0 0 0 0 0 0 
1102 .1 .2 0 0 .1 0 0 0 0 0 
1103 0 0 0 0 0 0 .1 0 0 0 
1104 
1105 
1106 
110-1 
1201 0 0 0 0 0 0 0 0 .2 0 
1202 0 0 0 0 0 0 0 0 .1 0 
1203 0 0 0 0 0 0 0 0 0 0 
1204 0 0 0 0 0 0 0 0 0 0 
1205 0 0 0 0 0 0 0 .8 0 0 
1206 0 0 0 0 0 0 0 0 0 0 
1207 .2 0 0 a .1 0 0 0 .1 0 
1208 0 0 0 0 0 0 0 0 .2 0 
1209 0 0 0 0 0 0 0 .4 .2 0 
1210 .1 0 0 0 0 .1 0 .2 0 0 
1301 
1302 0 0 0 0 0 0 0 .1 0 0 
1303 
1304 0 0 0 0 0 0 0 0 0 0 
1305 .2 0 0 0 .1 0 0 0 0 0 
130G 0 0 .1 0 0 0 0 0 0 0 
1307 0 0 0 0 0 0 0 0 0 0 
1308 0 0 0 0 0 0 .1 0 0 0 
1309 0 0 0 0 0 0 0 .1 0 0 
1310 0 0 0 0 0 0 0 0 0 0 
1311 .1 0 0 0 0 0 0 0 0 0 
1312 .1 0 0 0 0 0 0 .4 0 0 
1313 .6 0 0 0 0 0 0 0 0 0 
131<1 .1 0 0 0 0 0 .1 .9 0 0 
1401 .7 0 0 0 0 0 .5 0 0 0 
1402 0 0 0 0 .3 0 .1 0 0 0 
1403 .1 0 0 0 0 0 0 0 0 0 
1404 0 0 0 0 .2 0 0 0 0 0 
1405 .1 0 0 0 .1 0 0 0 0 0 
10.10(' .3 .1 0 0 .1 0 0 0 0 0 
1407 0 0 0 0 0 0 0 0 0 0 
1408 0 0 0 0 .6 0 0 0 0 0 
1409 
1410 
1411 .4 0 0 0 .3 0 .1 0 0 0 
1412 
1413 0 0 0 0 0 0 0 .1 0 0 
1414 
1415 .4 0 0 0 .3 0 .1 0 0 0 
1416 .1 0 0 .1 0 0 0 0 0 0 
1417 0 0 0 .1 0 .1 0 0 0 0 
1418 0 0 0 0 .1 0 0 0 .1 .1 
1419 0 0 0 0 0 0 0 0 0 0 
1420 .1 0 0 0 .4 0 0 0 0 0 
1421 0 0 0 .1 0 0 0 0 0 0 
1422 .1 0 0 0 .1 .1 .1 0 .1 0 
1501 0 .2 0 0 .1 0 0 0 0 0 
1502 0 0 0 0 .1 0 .1 0 0 0 
1503 0 .2 0 .2 0 0 0 0 0 0 
1504 .4 0 0 0 0 0 0 0 0 0 
1505 .3 0 0 0 0 0 .1 0 0 0 
1506 0 0 0 0 0 0 0 0 0 0 
1507 .3 0 0 .4 .3 0 0 0 0 0 
1508 0 0 0 0 .1 0 0 0 0 0 
1509 0 0 0 .1 0 0 0 0 0 0 
1510 0 .1 0 0 0 0 0 0 0 0 
1511 0 .2 0 0 0 0 0 0 0 0 
1512 0 0 0 0 .4 0 0 .2 0 0 
1513 .1 0 0 0 0 0 0 0 0 0 
1514 0 0 0 0 0 0 0 0 0 0 
1515 0 0 0 0 0 0 0 0 0 0 
151G 0 0 .1 0 0 0 0 0 0 0 
1517 0 0 0 0 0 0 0 0 0 0 
1518 0 0 0 0 0 0 0 0 0 0 
1519 0 0 0 0 0 .1 0 0 0 0 
1520 0 0 0 0 0 0 0 0 0 0 
1521 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. 

010A 010B 020B 0203 030B 0303 040A 040B 

VASCULAR PLANTS 
2 ALOPECURUS ALPINUS ALPINUS .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
3 ANDROSACE CI~MAEJASME LEHMANNIANA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
4 ANDROSACE SEPTENTRIONALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
5 ANEMONE PARVIFLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
6 ANnlONE RICHARDSON I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
9 ARCTAGROSTIS LATIFOLIA S.L. O( 0) .1( .1) .1( .6) .1( .3) O( 0) O( 0) O( 0) O( 0) 

10 ARCTOPHILA FULVA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
12 ARMERIA MARITIMA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
13 ARTEMISIA ARCTICA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
14 ARTEMISIA BOREALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
15 ARTEMISIA GLOMERATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
18 ASTRAGALlIS ALPINUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
19 ASTRAGULUS UMBELLATUS O( 0) 1. 6( 1 .0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
22 BRAYA PURPURASCENS O( 0) .1( .3) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
23 BHAYA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
24 BROMUS PUMPELLIANUS ARCTICUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
25 CAL TIiA PALUSTRI S ARCTI CA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
27 CARDAMINE DIGITATA .1( .1) O( 0) O( 0) .1( .6) O( 0) O( 0) O( 0) O( 0) 
28 CARDAMINE PRATENSIS ANGUSTIFOLIA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
29 CAREX AOUATILls S.L. O( 0) O( 0) O( 0) O( 0) 17.1 (1 . 0) 22 . O( 1.0) 42. 5( 1 .0) 14. 8( 1.0) 
30 CAREX ATROFUSCA O( 0) O( 0) O( 0) O( 0) O( 0) 2.5( .2) .1( .2) .2( .2) 
31 CAREX BIGELOW I I O( 0) O( 0) 18. 2( 1 .0) 10.1 ( .7) O( 0) 1.7( .8) O( 0) O( 0) 
33 CAREX MARINA O( 0) O( 0) O( 0) O( 0) .1( .1) .7( .3) O( 0) .1( .2) 
35 CAREX MEMBRANACEA .1( .4) .1( .1) 6.2( .9) 4.7( .7) .1( .3) O( 0) O( 0) O( 0) 
36 CAREX MISANDRA MISANDRA .1( .4) .1( .2) .1( .1) O( 0) .4( .3) .8( .4) O( 0) O( 0) 
37 CAREX RARIFLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) 
38 CAREX ROTUNDATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .6( .5) 
39 CAREX RUPESTRIS O( 0) 4. 8( 1 .0) .1( .2) O( 0) O( 0) O( 0) O( 0) O( 0) 
40 CAREX SAXATILIS LAXA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) 2.6( .7) 
41 CAREX SCIRPOIDEA O( 0) 1.3( .6) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
42 CAREX SLJBSPATI1ACEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
44 CAF<EX VAGI NATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) O( 0) 
45 CAREX SP. O( 0) .2( .4) .1( .1) O( 0) O( 0) O( 0) .1( .1) .3( .3) 
46 CASSIOPE TETRAGONA TETRAGONA .1( .1) O( 0) .9( .4) 2.6(1 .0) O( 0) O( 0) O( 0) O( 0) 
47 CERAS T I U~I BEER I NG I ANUM BEER I NG I ANU~I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
49 CHRYSANTHEMUI1 INTEGRIFCLIUM .4( .9) .3( .7) .I( .2) .1( .1) O( 0) O( 0) O( 0) O( 0) 
51 COCHLEARIA OFFICINALIS ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
52 DESCHAMPSIA CAESPITOSA ORIENTALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
53 DRABA ALPINA .1( .5) 1( .4) .3( .5) .1( .5) O( 0) O( 0) O( 0) O( 0) 
56 DRABA LACTEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
57 DRABA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
58 DRYAS INTEGRIFOLIA INTEGRIFOLIA 46. 9( 1 . 0) 53 . 5( 1 .0) 19. 5( 1 .0) 20. 6( 1 .0) 9.0( .9) 13.5(1.0) .1 ( .2) O( 0) 
59 DUPONTIA FISHERI S.L. O( 0) O( 0) O( 0) O( 0) O( 0) .2( .71 · 4( 1 .0) O( 0) 
61 ELYMUS AHENARIU3 MOLLIS VILLOSISSlr1US O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
62 EPILUBIUr1 LATIFCLlUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
63 EOLJISETUM ARVr:NSE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
64 EOI J I SETUM SC I RPO I DES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
65 EOUISETUM VARIEGATUM O( 0) .1( .4) .1( .6) O( 0) .1( .9) 2.0( .9) · 9( 1 .0) .1( .5) 
66 ERIGERON ERIOCEPHALUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

399 ERIOPHORUM ANGUSTIFOLIUM S.L. .2( .4) . 1( .2) 4. 7( 1 .0) 7. 9( 1 .0) 22 . O( 1 .0) 15.0(1.0) 2. 6( 1.0) 11. 9( 1. 0) 
69 ERIOPHORUM RUSSEOLUM O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) .1( .2) .9( .9) 
70 ERIOPHORUM SCHELJCHZERI SCHEUCHZERI O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
72 ERIOf'HORlIM VAGINATUM O( 0) O( 0) O( 0) 9. 5( 1 .0) O( 0) O( 0) O( 0) O( 0) 
73 EurREMA EDWARDS I I .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
74 FESTUCA BAFFINENSIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
76 FESTUCA RUBRA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
78 GENTIANELLA PROPINOUA PROPINOUA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
79 Ii I U<OCHLOE PAUC I FLORA O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) 
83 JUNCLJS BIGLUMIS O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) .1( .2) O( 0) 
84 JUNCLJS CASTAHEUS CASTANEUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
86 KOBRESIA MYOSUROIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
89 LESOUERELIA ARCTICA .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
90 LLOYDIA ~EROTINA O( 0) .1( .3) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
91 LUZULA ARCTICA O( 0) O( 0) O( 0) D( 0) O( 0) O( 0) O( 0) O( 0) 
92 LUZULA CONFUSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
94 MINUARTIA ARCTICA 1.9( .9) .3( .7) .3( .9) .1( .1) O( 0) O( 0) O( 0) O( 0) 
96 MINUARTIA RUBELLA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( D) 

100 OXYTROPIS BOREALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
103 OXYTROPIS NIGRESCENS BRYOPHI LA .1( .1) 1.0( .9) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
105 PAPAVER LAPPONICUM OCCIDENTALE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
106 PAPAVER MACOUNI I .3( .9) 1( .8) .1( .6) .1( .9) O( 0) O( 0) O( 0) O( 0) 
108 PARRYA NLJDICAULIS NUDICAULIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
109 PEDICULARIS CAPITATA 1.4( .9) .1( .1) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) 
110 PEDICULARIS LAHATA .1( .2) .2( .4) .1( .2) O( 0) O( 0) O( 0) O( 0) O( 0) 
112 PLUICULARIS SUDETICA INTERIOR O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
381 PEDICULARIS SLJDETICA S. L. O( 0) O( 0) O( 0) O( 0) .1( .2) .4 ( .4) · 9( 1 .0) 1.8(1.0) 
114 PETASITES FRIGIDUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
117 POA ALPIGENA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
118 POA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
119 POA GLAUCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
121 POA SP. .3( .9) 1( 5) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
122 POLEMONIUM BOREALE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
124 POLYGONUM VIVIPARUM . 7( 1 .0) 1( .9) O( 0) O( 0) .6( .9) .7( .8) .1( .2) O( 0) 
127 POTENTILLA UNIFLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
129 PUCCINELLIA ANDERSONII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
130 PUCCINELLIA PliRYGANODES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
131 PYROLA Gf<ANDI FLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
133 RANUNCLJLLJS PALLASII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
134 Rl,NLJNCUL liS PEDA T I F I DUS AFF I N IS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
13-' SAGIl'lA I rnEI(MED I A O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
139 SALIX ARCTICA .1( .2) O( 0) .8( .7) .9( .8) 4. O( 1 .0) 4.6(1.0) .1( .7) .1( .2) 
140 SALIX LANATA RICHARDSONII O( 0) O( 0) O( 0) .1( .1) 1 .2( .5) .5( .1) .1( .2) O( 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. 

010A 010B 020B 0203 030B 0303 040A 040B 
141 SALIX OVALI FOLI A OVALI FOLI A .3( .4) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
142 SALIX PLANIFOLIA PULCHRA PULCHRA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
143 SALIX RETICULATA RETICULATA 1.1(1.0) O( 0) .4( .5) .4( .9) .3( .5) 9.4(1.0) .1( .2) O( 0) 
144 SALIX ROTUNDIFOLIA ROTUNDIFOLIA .2( .4) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) 
145 SAUSSLJREA ANGUSTIFOLIA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
146 SAXIFRAGA CAESPlrbSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
147 SAXIFRAGA CERNUA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
148 SAXIFRAGA FOLIOLOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) . O( 0) O( 0) 
149 SAXIFRAGA HIERACIFOLIA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
150 SAXIFRAGA HIRCULUS PROPINQUA O( 0) O( 0) .1( .1) .1( .1) O( 0) .1( .3) O( 0) .1( .1) 
151 SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 12. 3( 1. 0) 1. 8( 1. 0) .1( .6) .1( .5) O( 0) .1( .4) O( 0) O( 0) 
154 SENEC lOA TROPURPUREIJS FR I G I DUS .1( .3) O( 0) .6( .9) . 2( 1.0) O( 0) O( 0) O( 0) O( 0) 
156 SENECIO RESEDIFOLIUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
157 SILENE ACAULIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
159 SILENE WAHLBERGELLA ARCTIGA O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) .1( .1) 
160 STELLARIA HUMIFUSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
161 STELLARIA LAETA O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
164 TARAXACUM PHyr'IA TOCARPUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
165 THALICTRUM ALPINUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
168 TRISETUM SPICATUM SPICATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
169 UTRICLJLANIA VULGARIS MACRORHIZA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
172 WILHELMSIA PHYSODES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
901 U~lKNmIN MONOCOT O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
902 UN!' ImWN [J I COT O( 0) O( 0) .2( .3) .1< .2) .1( .7) O( 0) O( 0) O( 0) 

LIVERWORTS 
173 ANEURA PINGUIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
426 AI1ASTROPHYLLUM MI NUTUM O( 0) O( 0) O( 0) .J( .1) O( 0) O( 0) OC 0) O( 0) 
175 BLEPHARosrOMA TRICHOPHYLLUM BREVIRETE O( 0) O( 0) O( 0) O( 0) .1( .4) O( 0) OC 0) O( 0) 
397 CALYPOGEIA MUELLERIANA O( 0) O( 0) O( 0) O( 0) .J( .3) O( 0) O( 0) O( 0) 
460 GYMNOCOLEA I NFLATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
441 HARPANTHUS FLOTOWIANUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
405 LOPHOZIA BINSTEADI I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
433 LOPHOZIA HETEROCOLPA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
407 LOPHOZIA QUADRILOBA O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) 
486 LOPHOZIA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
182 PLAGIOCHILA ARCTICA O( 0) .1( .8) .1( .6) . 8C 1.0) O( 0) 3.5( .6) O( 0) O( 0) 
184 PTILIDIUM CILIARE O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) OC 0) O( 0) 
185 RAOULA PROLIFERA O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) 
406 SCAPANIA 5 IM'40NS II O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
188 UNKNOWN LEAFY LIVERWORTS .1( .71 O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) 
189 UNKNOWN THALLOIO LIVERWORTS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

MOSSES 
192 AULACOMNIUM ACUMINATUM OC 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) 
193 AULACOf'INI UM PALUSTRE O( 0) OC 0) O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) 
194 AULACOMNIUM TIJRGIDUM O( 0) OC 0) .1C .1) OC 0) .1C .1) O( 0) OC 0) O( 0) 
448 BRACHYTHECIAC~AE O( 0) OC 0) O( 0) .1C .3) OC 0) .8( .6) OC 0) O( 0) 
432 BRACHYTHECIUM GROEN LAND I CUM OC 0) O( 0) OC 0) O( 0) O( 0) OC 0) O( 0) O( 0) 
196 BRACHYTHECIUM TURGIDUM OC 0) O( 0) OC D) O( 0) OC 0) OC 0) OC 0) O( 0) 
440 BRYUM ALGOVICUM OC 0) O( 0) OC 0) OC 0) O( 0) O( 0) O( 0) O( 0) 
199 BRYUM ARCTICUM OC 0) O( 0) OC 0) OC 0) O( 0) OC 0) OC 0) O( 0) 
205 BRYUM STENOTRICHUM OC 0) OC 0) O( 0) O( 0) O( 0) OC 0) OC 0) O( 0) 
439 BRYUM TORTIFOLIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
206 BYRUM WRIGHTI I OC 0) O( 0) O( 0) OC 0) O( 0) O( 0) OC 0) O( 0) 
363 BRYUM SP. .1C .3) .2( .7) .1C .5) O( 0) .1( .5) .9( .4) .1( .6) .1( .2) 
209 C.o.LL I ENGON RICHARDSON I I ROBUSTUM OC 0) OC 0) OC 0) OC 0) .7( .7) 1.2( .6) 1.8( .9) 5.0( .5) 
212 CALLIERGON SP. OC 0) OC 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) 
213 CAMPYLIUM STELLATUM .1C .2) OC 0) .1C .1) .7C .4) 13.0( .9) 15.0( .9) 4.1 ( .9) O( 0) 
214 CATOSCOPIUM NIGRITUM O( 0) OC 0) .1( .1) .1C .1) 1.3( .8) 3.0( .4) 5.5C 1.0) O( 0) 
215 C~RArODON PURPUREUS O( 0) OC 0) OC 0) OC 0) O( 0) O( 0) O( 0) O( 0) 
216 CINCLIDIUM ARCTICUM O( 0) O( 0) OC 0) 1.5( .4) O( 0) 2.7( .4) 18. O( 1.0) .1( .2) 
217 CINCLIDIUM LATIFOLIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .2( .5) .2( .2) 
411 CINCLIDIUM STYGIUM OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) 
449 CINCLIDIUM SP. OC 0) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
218 CIHRIPHYLLUM CIRROSUM OC 0) OC 0) .1( .7) O( 0) O( 0) O( 0) O( 0) O( 0) 
219 CRATONEIJRON ARCTI CUM OC 0) .1( .4) .1( .8) .1( .1) 2.5( .7) .1( .7) O( 0) O( 0) 
221 CTENIDIUM MOLLUSCUM OC 0) O( 0) OC 0) 4. 7( 1.0) OC 0) O( 0) O( 0) O( 0) 
223 CYRTOMNIUM HYMENOPHYLLUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
227 DICRANUM ANGUSTUM OC 0) O( 0) O( 0) OC 0) OC 0) O( 0) O( 0) O( 0) 
228 DICRANUM ELONGATUM OC 0) OC 0) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
390 DICRANUM SP. 2.5( .7) O( 0) OC 0) OC 0) O( 0) O( 0) O( 0) O( 0) 
229 DIDYMODON ASPERIFOLIUS O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
230 DISTICHIUM CAPILLACEUM 2.8C .7) 1.2( .9) 7.0(1.0) 12.5(1.0) 5.8( .8) 11 . 8( 1. 0) 7.1 ( .9) .1C .1) 
232 DISTICHIUM INCLINATUM O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) 
233 DITRICHUM FLEXICAULE 23.0C .9) 1. 9C 1. 0) 36. O( 1. 0) 16. 5C 1.0) 1.0( .3) 2.5( .6) O( 0) O( 0) 
236 DREPANOCLADUS BREVIFOLIUS OC 0) O( 0) O( 0) OC 0) 14. 4( 1 .0) 9.0( .9) 28. 8( 1 .0) 20.2(1.0) 
237 DREPANOCLADUS REVOLVENS OC 0) O( 0) O( 0) OC 0) OC 0) O( 0) O( 0) O( 0) 
238 DRl:PANOCLADUS UNCINATUS 4.7( .4) OC 0) O( 0) OC 0) O( 0) O( 0) OC 0) O( 0) 
239 DREPANOCLADUS SP. OC 0) OC 0) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
240 ENCALYPTA ALPINA 2. 9C 1.0) O( 0) 1.3( .4) .3( .6) .1( .7) 2.0( .4) .1C .1) O( 0) 
241 ENCALYPTA PROCERA O( 0) O( 0) O( 0) OC 0) .1( .1) O( 0) O( 0) O( 0) 
244 ENCALYPTA SP. .4C .6) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) 
246 FISSIDENS OSMUNDOIDES O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
450 FISSIDENS SP. O( 0) O( 0) O( 0) OC 0) .J( .2) O( 0) O( 0) O( 0) 
247 FUNARIA ARCTICA OC 0) OC 0) OC 0) O( 0) O( 0) O( 0) OC 0) O( 0) 
250 HYLOCOMIUM SPLENDENS OBTUSI FOLl UM OC 0) O( 0) O( 0) O( 0) OC 0) O( 0) OC 0) OC 0) 
251 HYPNUM BAMBERGER I OC 0) O( 0) 8.9C1.0) 1.8( .8) O( 0) O( 0) O( 0) O( 0) 
252 HYPNUM CUPRESSIFORME OC 0) O( 0) O( 0) OC 0) O( 0) O( 0) OC 0) O( 0) 
253 HYPNUM PROCERRIMUM OC 0) .2( .8) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
254 HYPNUM REVOLUTUM O( 0) OC 0) OC 0) OC 0) O( 0) OC 0) OC 0) O( 0) 
256 HYPNUM SP. OC 0) OC 0) 4.0C1.0) OC 0) .4( .4) .6( .3) O( 0) O( 0) 
257 LEPTOBRYUM PYRIFORME O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
258 MEESIA TRIQUETRA OC 0) OC 0) O( 0) OC 0) O( 0) OC 0) O( 0) O( 0) 
259 MEESIA ULIGINOSA OC 0) OC 0) .1( .1) O( 0) 1.6C .8) .2C .3) 4.1 ( .9) O( 0) 
444 MNIUM ANDREWSIANUM O( 0) OC 0) OC 0) O( 0) OC 0) O( 0) O( 0) O( 0) 
260 MNIUM BLYTTII OC 0) OC 0) OC 0) OC 0) O( 0) .1( .1) O( 0) O( 0) 
431 PLAGIOMNIUM ELLIPTICUM OC 0) OC 0) OC 0) OC 0) O( 0) OC 0) O( 0) O( 0) 
262 MYURCLLA JULACEA OC 0) O( 0) OC 0) OC 0) OC 0) O( 0) O( 0) O( 0) 
2(;4 ONCOPHORUS WAHL-ENBERG I I OC 0) lC .1) O( 0) OC 0) .1( .3) O( 0) O( 0) O( 0) 
265 ORTHOTHECIUM CHRYSEUM OC 0) O( 0) .5( .2) .1C .7) .5( .5) 7.1 C 1.0) 6.0( .2) O( 0) 
268 PHILONOTIS FONTANA PUMILA O( 0) OC 0) O( 0) OC 0) O( 0) O( 0) OC 0) O( 0) 
410 PLAOIOPUS OEDCRIANA OC 0) O( 0) OC 0) OC 0) O( 0) O( 0) O( 0) O( 0) 
272 POGONATUM ALPINUM OC 0) OC 0) OC 0) O( 0) O( 0) OC 0) OC 0) O( 0) 
446 POLYTRICHACEAE OC 0) O( 0) OC 0) O( 0) OC 0) O( 0) O( 0) O( 0) 
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Table B4 (cont'd). 

010A 010B 020B 0203 030B 0303 04011 040B 

275 POHLIA NUTANS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

404 POHLIA SP O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

276 RHACOMITRIUM LANUGINOSUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

2-;0 RHYTIDIUM RUGOSUM 4.0( .3) .5( .4) O( 0) 3.5( .5) O( 0) O( 0) O( 0) OC 0) 

279 SCORP I D IUI1 scorw I 0 I DES O( 0) O( 0) O( 0) O( 0) OC 0) OC 0) O( 0) 27. 2C .9) 

280 SCORPIDIW1 TUKGCSCENS O( 0) O( 0) .1( .1) O( 0) O( 0) OC 0) O( 0) OC 0) 

282 SPLACHMUM VASGULOSUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

283 STEGONIA LATIFOLIA PILIFERA OC 0) O( 0) OC 0) OC 0) O( 0) O( 0) O( 0) OC 0) 

285 TETRAPLODON MNIOIDES O( 0) O( 0) O( 0) OC 0) OC 0) O( 0) OC 0) O( 0) 

287 THUIDIUM ABIETINUM .1( .1) .3( .9) .1( .1) O( 0) O( 0) O( 0) O( 0) OC 0) 

288 TIMMIA AUSTRIACA OC 0) O( 0) O( 0) OC 0) .1( .1) .IC .3) OC 0) OC 0) 

289 TIMMIA MEGAPOLITANA BAVARICA O( 0) O( 0) OC 0) OC 0) O( 0) O( 0) O( 0) O( 0) 

290 T 111111 A NORVEG I CA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

291 lor'1ENTHYPNUM N I TENS 1 .3C .5) • 2. 6( .9) 25. 5( 1 .0) 57. O( 1 .0) 12.2( .9) 11. 5( 1 .0) 1.0C .1) OC 0) 

292 TOI:1ELLA ARCTICA 2. 5C .2) O( 0) .1( .1) O( 0) .1( .2) 2.0( .3) O( 0) O( 0) 

2S6 TOI<lLJLA RUI<AL I S O( 0) OC 0) O( 0) .1( .1) OC 0) OC 0) O( 0) OC 0) 

298 VOITIA HYPEhBOREA O( 0) O( 0) OC 0) O( 0) O( 0) .1( .1) O( 0) OC 0) 

903 LJtILN('JI.!t-l ~IOSS 1.3C .9) .1( .8) .1( .1) .3( .7) 1.8( .6) .1( .8) O( 0) OC 0) 

LICHE"NS 
299 ALECTORIA NIGRICANS .1( .2) .3( .8) .IC .3) O( 0) O( 0) OC 0) O( 0) OC 0) 

300 ALECTORIA OCHROLEUCA OC 0) OC 0) O( 0) OC 0) OC 0) O( 0) OC 0) O( 0) 

30-; CALOPLACA SP. .1(1 .0) .1(1 .0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) 

310 CErRARIA CUCULLATA .2( .9) · 8( 1 .0) .8C .9) .5C .6) O( 0) OC 0) OC 0) OC 0) 

311 CETRAR I A DELI SE I OC 0) OC 0) OC 0) OC 0) O( 0) OC 0) O( 0) O( 0) 

312 CETRARIA ISLANDICA · 8( 1 .0) · 5( 1 .0) 2.4( .8) 3.1 C 1 .0) .IC .1) 1.6( .4) O( 0) OC 0) 

314 CETRARIA NIVALIS .1( .4) · 4( 1.0) 1.1( .5) .2C .4) O( 0) OC 0) OC 0) OC 0) 

315 CETRARIA RICHARDSONI I .IC .5) .IC .1) .IC .1) .IC .3) OC 0) O( 0) O( 0) OC 0) 

316 CE mARl A TI LESII O( 0) OC 0) OC 0) .1( .1) O( 0) OC 0) OC 0) OC 0) 

385 CLADONIA GRACIL.IS O( 0) O( 0) O( 0) O( 0) OC 0) OC 0) OC 0) OC 0) 
311) CLAOONIA LEPIDOTA OC 0) O( 0) O( 0) OC 0) O( 0) OC 0) O( 0) OC 0) 

42-; CIADONIA PIIYLLOPHOR,I\ O( 0) OC 0) O( 0) O( 0) OC 0) O( 0) O( 0) OC 0) 

319 CLADONIA POCILLUM .1( .5) O( 0) .3( .5) .IC .1) O( 0) OC 0) O( 0) OC 0) 

320 CLADONIA SQUAt10SA O( 0) O( 0) O( 0) OC 0) OC 0) OC 0) OC 0) O( 0) 

322 (,LAD()NI A SP. O( 0) .1( .3) O( 0) O( 0) O( 0) OC 0) OC 0) OC 0) 
32-; CORNICULARIA DIVERGENS OC 0) D( 0) O( 0) O( 0) OC 0) OC 0) OC 0) OC 0) 

328 DACTYLINA ARCTICA · 5( 1 .0) .ICl .0) .IC .4) .1( .7) OC 0) .2( .3) O( 0) OC 0) 

329 DACTYLINA RAMULOSA O( 0) O( 0) OC 0) O( 0) OC 0) OC 0) OC 0) OC 0) 
330 EVERNIA PERFRAGILIS O( 0) · 8( 1 .0) OC 0) OC 0) O( 0) O( 0) O( 0) OC 0) 

331 FULGENSIA 8RACTEATA O( 0) O( 0) O( 0) OC 0) OC 0) O( 0) OC 0) OC 0) 

332 GYALECTA FOVEOLARIS O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) OC 0) OC 0) 
334 HYPOGYMNIA SUBOBSCURA O( 0) .9( .9) O( 0) OC 0) O( 0) O( 0) O( 0) OC 0) 
336 LECANORA EPIBRYON 7. 6C 1 .0) 9. 5( 1 .0) .3C .6) .2C .3) OC 0) OC 0) O( 0) OC 0) 

428 LECIDEA RAMULOSA O( 0) O( 0) O( 0) OC 0) OC 0) O( 0) OC 0) OC 0) 

339 LECIDEA VERNALIS O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
393 LEPTOGIUM SINNUATLJM OC 0) O( 0) .1( .1) OC 0) O( 0) OC 0) O( 0) O( 0) 

342 LOPAOIUM FECUNOUM 3.6( .9) 2. 2( 1 .0) .3( .2) OC 0) OC 0) OC 0) OC 0) O( 0) 

343 OClmOLECHIA FRIGIDA O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) OC 0) 

413 OCHROLECHIA FRIGIDA THELEPHOROIDES O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
348 PELTIGERA APHTHOSA .1( .1) O( 0) O( 0) .4C .4) OC 0) .IC .1) O( 0) O( 0) 
349 PE"LTIGERA CANINA S.L. .1( .2) .1( .5) .1( .2) O( 0) OC 0) .IC .2) O( 0) OC 0) 
353 PELTIGERA SPURIA SOREOIATA 2.1 ( .9) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) OC 0) 
418 PE"RTUSARIA CORIACEA OC 0) OC 0) O( 0) O( 0) OC 0) OC 0) OC 0) OC 0) 
358 PERTUSARIA DACTYLINA O( 0) O( 0) O( 0) O( 0) OC 0) OC 0) OC 0) O( 0) 
384 PERTUSARIA SP. O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( D) OC 0) 
360 PHYSCONIA MUSCIGENA OC 0) .IC .4) O( 0) OC 0) O( 0) OC 0) OC 0) OC 0) 
412 PSOROMA HYPNORUM OC 0) O( 0) O( D) OC D) OC 0) OC 0) OC 0) OC 0) 
400 SOLORINA SP. O( 0) O( 0) .1( .2) .1( .1) OC 0) .IC .5) OC 0) OC 0) 

369 SPHAEROPHORUS GLOBOSUS O( 0) O( 0) O( 0) O( 0) OC 0) OC 0) OC 0) O( 0) 
370 SlEREOCAUI.ON ALPINUM .IC .2) .1( .1) OC 0) .1( .2) O( 0) O( 0) OC 0) OC 0) 
372 nIAr1~IOL I A SUBLJL I FORM IS · 9C 1 .0) 2. 7C 1.0) 6.7C1.0) 6.0C .9) .IC .1) O( 0) O( 0) OC 0) 
429 TONI NI A CU~IULATA O( 0) O( 0) OC 0) OC 0) O( 0) OC 0) O( 0) OC 0) 
375 XANTHORIA ELEGANS O( 0) O( 0) O( 0) OC 0) OC 0) OC 0) O( 0) OC 0) 
403 UNKNOWN CRUSTOSE LICHEN 8.2( .9) .8C .8) O( 0) OC 0) O( 0) .5( .1) OC 0) O( 0) 
378 UNKNOWN FRUTICOSE LICHEN O( 0) lC .3) OC 0) O( 0) OC 0) O( 0) OC 0) OC 0) 
379 NOS TOC COM~lUNE O( 0) OC 0) O( 0) OC 0) OC 0) .IC .1) .2C .7) .IC .9) 
380 NOSTOC SP. O( 0) O( 0) .1( .4) .IC .3) .IC .9) OC 0) OC 0) OC 0) 

050A 050B 060B 0901 0902 1001 1101 1102 

VASCULAR PLANTS 
2 ALOPECURUS ALPINUS ALPINUS O( 0) O( 0) OC 0) OC 0) .IC .2) OC 0) O( 0) O( 0) 
3 ANDROSACE CHAMAE"JASME LEHMANNIANA O( 0) O( 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
4 ANDROSACE SEPTENTRIONALIS OC 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) 
5 ANEMONE PARVIFLORA O( 0) OC 0) O( 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
6 ANE~10NE R I CllARnSON I I O( 0) OC 0) OC 0) OC 0) OC 0) OC 0) O( 0) OC 0) 
9 ARCTAGROSTIS LATIFOLIA S.L. O( 0) O( 0) O( 0) OC 0) 1.4( .9) OC 0) O( 0) OC 0) 

10 ARCTOPHILA FULVA O( 0) O( 0) 24. 5C 1 .0) O( 0) OC 0) OC 0) OC 0) OC 0) 
12 ARMERIA MARITIMA ARCTICA O( 0) O( 0) OC 0) OC 0) OC 0) O( 0) OC 0) OC 0) 
13 ARTEMIS I A ARCTICA ARCTICA O( 0) OC 0) O( 0) OC 0) OC 0) OC 0) O( 0) OC 0) 
14 ARTEMISIA BOREALIS O( 0) OC 0) O( 0) O( 0) O( 0) OC 0) O( 0) OC 0) 
15 ARTEMISIA GLOMERATA O( 0) OC 0) OC 0) O( 0) O( 0) O( 0) OC 0) OC 0) 
18 ASTRAGALUS ALPINUS O( 0) OC 0) O( 0) OC 0) O( 0) OC 0) O( 0) OC 0) 
19 AS TRAGULlJS UMBELLA TUS OC 0) O( 0) OC 0) .2( .4) OC 0) .6C .7) O( 0) .9C .9) 
22 BRAYA PURPURASCENS OC 0) O( 0) OC 0) O( 0) OC 0) OC 0) OC 0) O( 0) 
23 BRAY A SP. O( 0) O( 0) OC 0) O( 0) OC 0) OC 0) .1( .3) OC 0) 
24 BROMUS PUMPELLIANUS ARCTICUS O( 0) OC 0) O( 0) O( 0) OC 0) OC 0) O( 0) OC 0) 
25 CALTHA PALUSTRIS ARCTICA O( 0) OC 0) O( 0) OC 0) OC 0) OC 0) OC 0) O( 0) 
27 CARDAMINE OIGITATA OC 0) O( 0) O( 0) .IC .1) .IC .4) OC 0) O( 0) .IC .8) 
28 CARDAMINE PRATENSIS ANGLISTI FOLI A OC 0) OC 0) O( 0) OC 0) OC 0) OC 0) O( 0) OC 0) 
29 CAREX AQUATILIS S.L. 43. 7( 1 .0) 18. 6( 1 .0) 1.0( .2) O( 0) 7.7( .9) OC 0) 70. 5C 1 .0) OC 0) 
30 CAREX A TrmFUSCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) OC 0) 
31 CAREX BIGELOIJII O( 0) OC 0) OC 0) OC 0) OC 0) O( 0) O( 0) O( 0) 
33 CAREX MARINA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) O( 0) OC 0) 
35 CARE)( MEMBRANACEA O( 0) OC 0) O( 0) O( 0) .IC .2) OC 0) O( 0) 4.6C .8) 
36 CAREX MISANORA MISANORA O( 0) OC 0) OC 0) O( 0) OC 0) OC 0) OC 0) .IC .1) 
37 CAREX RARIFLORA OC 0) O( 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
38 CAREX ROTUNOATA OC 0) OC 0) OC 0) OC 0) O( 0) OC 0) O( 0) OC 0) 
39 CAREX RUPESTRIS OC 0) OC 0) OC 0) .3C .3) O( 0) 6.5C1.0) O( 0) .IC .5) 
40 CAREX SAXA TiLl S LAXA 1.1( .5) OC 0) O( 0) O( 0) OC 0) OC 0) O( 0) OC 0) 
41 CAREX SCIRPOIOEA OC 0) OC 0) O( 0) 4.4(1 .0) O( 0) OC 0) OC 0) .6C .6) 
42 CAr<EX SUB SPA HIACEA O( 0) OC 0) O( 0) O( 0) OC 0) OC 0) OC 0) OC 0) 
44 CAREX VAGI N/ITA OC 0) O( 0) OC 0) OC 0) O( 0) DC 0) O( 0) OC 0) 

179 



Table B4 (cont'd). Raw species data for 1- x 10-m plots. 
The units are percentage of cover, with frequency in parentheses. 

050A 050B 060B 0901 0902 1001 1101 1102 
45 CAHEX SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) OC 0) 
4G CASSIOPF: TETRAGONA TETRAGONA O( 0) O( 0) O( 0) 20.8( 1 .0) OC 0) 1.7( .5) O( 0) .IC .1) 
47 CERASTIUM BEERINGIANUM BEERINGIANUM O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) OC 0) 
49 CHf<YSI\NTHEnUM INTEGRIFOLIUM O( 0) O( 0) O( 0) .4( .9) O( 0) O( 0) OC 0) .IC .9) 
51 COCHLEARIA OFFICINALIS ARCTICA O( 0) OC 0) O( 0) O( 0) DC 0) O( 0) DC 0) O( 0) 
52 [)ESCHII,flPS I A CAESP I TOSA ORI ENTALI S O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) OC 0) 
53 DRABA ALPINA O( 0) O( 0) DC 0) .1( ,2) DC 0) .IC .2) O( 0) .1( .4) 
56 DRAB.o.. LAC TEA DC 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
57 DRABA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) OC 0) 
58 DRYAS INTEGRIFOLIA INTEGRIFOLIA O( 0) O( 0) DC 0) 24. 6C 1.0) .8C .6) 33. 9( 1.0) O( 0) 44. 2C 1. 0) 
59 DUPONTIA FISHERI S.L. O( 0) OC 0) O( 0) DC 0) O( 0) O( 0) O( 0) OC 0) 
61 ELY MUS ARENARIUS MOLLIS VILLOSISSIMUS O( 0) OC 0) OC 0) O( 0) O( 0) O( 0) DC 0) OC 0) 
62 EPILOBIUM LATIFOLIUM OC 0) DC 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
63 EOUISETUM ARVENSF: O( 0) O( 0) O( 0) .1( .1) 26. 7( 1. 0) O( 0) O( 0) O( 0) 
64 EOUISF:TUM SCIRPOIDES O( 0) O( 0) O( 0) O( 0) 3 . 8( 1.0) O( 0) O( 0) OC 0) 
65 EQUISETUM VARIEGATUn O( 0) O( 0) O( 0) .6C 1.0) O( 0) O( 0) 1 .2( 1.0) .1( .2) 
66 ER I GFllON ER I O(;U~HALUS O( 0) DC 0) O( 0) OC 0) DC 0) O( 0) O( 0) OC 0) 

399 ER I OPHORUll ANGUST I FOL I UM S. L. 6.1 C 1 .0) . 4( 1 .0) DC 0) O( 0) 4. 6( 1.0) O( 0) 6. 9( 1.0) OC 0) 
69 ERIOPHORUM RUSSEOLUM O( 0) .6C 1 .0) OC 0) OC 0) O( 0) OC 0) 1.2( .6) O( 0) 
70 ERIOPHORUM SCHEUCHZERI SCHEUCHZERI .1(1 .0) OC 0) DC 0) O( 0) O( 0) O( 0) DC 0) DC 0) 
72 ERIOPHORUM VAGINATUM O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) OC 0) 
73 EUTREMA EDWAR[)SI I OC 0) O( 0) O( 0) OC 0) .1( .2) O( 0) O( 0) .1( .1) 
74 FESTUCA BAFFINENSIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) OC 0) 
76 FESTUCA RUBRA DC 0) OC 0) OC 0) OC 0) DC 0) OC 0) OC 0) OC 0) 
78 G£NTIANELLA PROPINOUA PROPINOUA O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) DC 0) O( 0) 
79 HIEROCHLOE PAUCIFLORA O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) 
83 JUNCUS BIGLUMIS DC 0) O( 0) OC 0) OC 0) OC 0) OC 0) .IC .1) .IC .1) 
84 JUNCUS CASTANEUS CASTANEUS OC 0) OC 0) DC 0) OC 0) OC 0) OC 0) O( 0) OC 0) 
86 KObRESIA MYOSUROIDES O( 0) OC 0) OC 0) DC 0) OC 0) OC 0) OC 0) OC 0) 
89 LESOUEllELLA ARC T I CA OC 0) OC 0) O( 0) OC 0) OC 0) O( 0) OC 0) OC 0) 
90 L.LOYIlIA SEROTINA O( 0) OC 0) O( 0) .IC .9) OC 0) O( 0) OC 0) .IC .5) 
91 LUZULA ARCTICA O( 0) O( 0) DC 0) .1( .1) DC 0) O( 0) OC 0) OC 0) 
92 LUZlJLA CONFUSA O( 0) O( 0) O( 0) O( 0) DC 0) OC 0) O( 0) OC 0) 
94 MINUARTIA ARCTICA O( 0) OC 0) O( 0) .1( .4) .2C .1) .IC .2) DC 0) .3( .8) 
96 MINUARTIA RUBELLA DC 0) OC 0) OC 0) OC 0) OC 0) OC 0) O( 0) OC 0) 

100 OXYTROPIS BOREALIS DC 0) O( 0) O( 0) DC 0) OC 0) OC 0) OC 0) OC 0) 
103 OX YTROP I S NIGRESCENS BRYOPHILA OC 0) O( 0) O( 0) OC 0) O( 0) DC 0) OC 0) OC 0) 
105 PAPAVER LAPPONICUM OCCIDENTALE OC 0) OC 0) O( 0) OC 0) O( 0) O( 0) O( 0) OC 0) 
106 PAPAVER MACOUNII OC 0) OC 0) DC 0) .3C .6) OC 0) .J( .3) OC 0) .5C .8) 
108 PARRYA NUDICALJLIS NUDICAULIS O( 0) O( 0) OC 0) .IC .4) O( 0) OC 0) OC 0) .J( .3) 
109 PEDICULARIS CAPITATA O( 0) O( 0) O( 0) OC 0) O( 0) OC 0) O( 0) .IC .1) 
110 PEDICULARIS LANATA OC 0) O( 0) O( 0) .2C .4) OC 0) .IC .4) OC 0) OC 0) 
112 PEDICULARIS SUOETICA INTERIOR O( 0) O( 0) O( 0) O( 0) OC 0) OC 0) O( 0) O( 0) 
381 PEDICULARIS SUOETICA S.L. 1( .1) O( 0) O( 0) O( 0) .IC .1) DC 0) 1.1 (1.0) OC 0) 
114 PE1ASITES FRIGIOUS O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) 
117 POA ALPIGENA DC 0) O( 0) DC 0) DC 0) O( 0) OC 0) DC 0) OC 0) 
118 POA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
119 f'OA GLAUCA O( 0) O( 0) O( 0) O( 0) DC 0) O( 0) O( 0) O( 0) 
121 POA SP. O( 0) DC 0) DC 0) O( 0) OC 0) OC 0) O( 0) OC 0) 
122 POLF:MONIUM BOREALE O( 0) OC 0) O( 0) DC 0) DC 0) DC 0) O( 0) O( 0) 
124 POLYGONUM VIVIPARUM O( 0) O( 0) O( 0) .IC .9) .6C .9) O( 0) . 2( 1 .0) .IC .1) 
127 POTENTILLA UNIFLORA O( 0) DC 0) O( 0) O( 0) O( 0) DC 0) O( 0) DC 0) 
129 PUCCINELLIA ANDERSON I I O( 0) O( 0) O( 0) O( 0) O( 0) DC 0) DC 0) OC 0) 
130 PUCC I NELLI A P~IRYGANODES O( 0) O( 0) O( 0) O( 0) DC 0) O( 0) O( 0) OC 0) 
131 PYROLA GRANDI FLORA O( 0) O( 0) OC 0) DC 0) O( 0) O( 0) DC 0) DC 0) 
133 RANUNCULlJS PALLASII O( 0) O( 0) O( 0) O( 0) O( 0) DC 0) DC 0) O( 0) 
134 RANlJNCULlJS PE[)ATIFIDUS AFFINIS O( 0) O( 0) O( 0) OC 0) O( 0) OC 0) O( 0) OC 0) 
137 SAGINA I NTEf(11EDI A O( 0) O( 0) O( 0) DC 0) DC 0) OC 0) DC 0) DC 0) 
139 SALIX ARCTICA O( 0) O( 0) DC 0) O( 0) O( 0) DC 0) 4. 6C 1 .0) 1.0C .3) 
140 SALIX LANATA RICHARDSONI I O( 0) OC 0) O( 0) DC 0) O( 0) DC 0) 1 ,DC .7) OC 0) 
141 SAL.IX OVALIFOLIA OVALIFOLIA O( 0) DC 0) DC 0) O( 0) O( 0) OC 0) O( 0) O( 0) 
142 SALIX PLANIFOLIA PULCHRA PULCHRA O( 0) O( 0) O( 0) O( 0) O( 0) DC 0) O( 0) OC 0) 
143 SALIX RETICULATA RETICULATA O( 0) O( 0) OC 0) .7C .8) 10. 8C 1 .0) OC 0) .J( .2) 1.5( .9) 
144 SALIX ROTUNDIFOLIA ROTUNDIFOLIA O( 0) O( 0) O( 0) 6. 3C 1 .0) .6C .6) DC 0) .2( .1) 5. 6C 1.0) 
145 SAUSSUREA ANGUSTIFOLIA O( 0) O( 0) OC 0) .J( .2) OC 0) OC 0) OC 0) OC 0) 
146 SAXIFRAOA CAESPITOSA O( 0) DC 0) DC 0) O( 0) OC 0) O( 0) O( 0) O( 0) 
147 SAXIFRAOA CERNUA O( 0) O( 0) O( 0) DC 0) DC 0) O( 0) DC 0) OC 0) 
148 SAXIFRAGA FOLIOLOSA O( 0) DC 0) OC 0) DC 0) O( 0) OC 0) O( 0) OC 0) 
149 SAXIFRAGA HIERACIFOL.IA O( 0) OC 0) O( 0) O( 0) O( 0) OC 0) DC 0) O( 0) 
150 SAXlfRAGA HLRCULUS PROPINOUA O( 0) O( 0) DC 0) DC 0) .1( .1) DC 0) .8C .9) O( 0) 
151 SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA DC 0) O( 0) DC 0) 1.3C .9) DC 0) 2.1 (1.0) .1( .1) 1. 6( 1. 0) 
15,1 SENECIO ATROPURPUREUS FRIGIDUS O( 0) OC 0) DC 0) O( 0) O( 0) DC 0) OC 0) . 6C 1.0) 
156 SENECIO f([SFDlfOLIUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .2C .5) 
157 SIl.EHF ACAULIS O( 0) O( 0) O( 0) OC 0) DC 0) OC 0) DC 0) OC 0) 
159 SILENE WAIIl.BERGELLA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) DC 0) 
160 S TFLLAlll A HlJM I FUSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) DC 0) OC 0) 
161 STF:LLARIA LAETA O( 0) DC 0) OC 0) O( 0) OC 0) O( 0) .1( .1) OC 0) 
164 TARAXACUM PHYMATOCARPlJM O( 0) DC 0) DC 0) O( 0) DC 0) OC 0) O( 0) OC 0) 
165 THALICTRlJM ALPINUM O( 0) O( 0) DC 0) O( 0) DC 0) OC 0) .3C .7) DC 0) 
168 TRISETUM SPICATUM SPICATUM DC 0) O( 0) DC 0) DC 0) O( 0) DC 0) O( 0) OC 0) 
169 UTRICULARIA VULGARIS MACRt'lRHIZA O( 0) DC 0) .IC .3) O( 0) OC 0) O( 0) OC 0) OC 0) 
172 WI LHELIIS I A PHY SODES O( 0) DC 0) DC 0) O( 0) DC 0) OC 0) DC 0) OC 0) 
901 UNKNOWN 110NOCOT DC 0) DC 0) DC 0) OC 0) OC 0) OC 0) DC 0) OC 0) 
902 UNKNOWN DICOT O( 0) O( 0) O( 0) .IC .1) DC 0) DC 0) .9C .7) .J( .3) 

LIVERWORTS 
173 ANEURA PINGUIS DC 0) OC 0) O( 0) O( 0) DC 0) O( 0) DC 0) OC 0) 
426 ANASnWPHYLLUM 111 NUTUM OC 0) DC 0) OC 0) DC 0) OC 0) OC 0) DC 0) OC 0) 
175 RL EPIL'l.IWS TOMA TR I CHOPHYLLUM BREVI RETE DC 0) O( 0) O( 0) .J( .3) 1. DC .7) OC 0) DC 0) OC 0) 
397 CALYPOGEIA MUEI.LERIANA O( 0) OC 0) OC 0) OC 0) OC 0) O( 0) OC 0) DC 0) 
460 GYI1NOCOLEA INFLATA DC 0) DC 0) O( 0) OC 0) DC 0) DC 0) OC 0) OC 0) 
441 HARPANTHUS FLOTOWIANUS O( 0) O( 0) OC 0) DC 0) OC 0) OC 0) OC 0) OC 0) 
405 LOPHOZIA BINSTEADI I DC 0) OC 0) O( 0) DC 0) DC 0) OC 0) OC 0) DC 0) 
433 LOPHOZIA HETEROCOLPA DC 0) OC 0) DC 0) OC 0) OC 0) OC 0) DC 0) OC 0) 
407 LOPHOZIA OUADRILOBA O( 0) DC 0) OC 0) O( 0) OC 0) DC 0) OC 0) OC 0) 
486 LOPHOZIA SP. DC 0) DC 0) OC 0) DC 0) .2C .6) DC 0) OC 0) .IC .5) 
182 PLAGIOCHILA ARCTICA O( 0) DC 0) O( 0) .IC .2) 8.0C .8) DC 0) OC 0) .J( .2) 
184 PTILIDIUM CILIARE DC 0) DC 0) OC 0) O( 0) O( 0) OC 0) DC 0) DC 0) 
185 RADULA PROLIFERA O( 0) OC 0) DC 0) OC 0) OC 0) OC 0) DC 0) O( 0) 
406 SCAPANIA 5 I MMON S I I DC 0) DC 0) OC 0) O( 0) OC 0) OC 0) O( 0) OC 0) 
188 urrKNOWN LEAFY LIVERWORTS DC 0) O( 0) DC 0) O( 0) 5.5C .8) OC 0) .IC .3) DC 0) 
189 UNKNOWN THALLOI D LI VERW("IRTS O( 0) O( 0) OC 0) DC 0) DC 0) OC 0) OC 0) OC 0) 

180 



Table B4 (cont'd). 

050A 050B 060B 0901 0902 1001 1101 1102 

MOSSES 
192 AULACOMNIUM ACUMINATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

193 AULACOl1N I UM PALUSTRE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

194 AULACOMNIUM TURGIDUM O( 0) O( 0) O( 0) O( 0) .2( .3) O( 0) O( 0) O( 0) 

448 BRACHYTHECIACEAE O( 0) O( 0) O( 0) O( 0) .4( .6) O( 0) O( 0) O( 0) 

432 BRACHYTHECIUM GROENLANDICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

196 BRACHYTHECIUM TURGIDUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

440 BRYUM ALGOVICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

199 BRYUM ARCTI CUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

205 BRYUM STENOTRICHUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

439 BRYUM TORTIFOLIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

206 BYRUM WRIGHTII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

383 BRYUM SP. O( 0) O( 0) O( 0) .1( .1) .1( .2) .1( .1) .1( .1) .1( .1) 

209 CALLIERGON RICHARDSONI I Rf)BUSTU~l O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .6( .8) O( 0) 

212 CALL I ERGO~I SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O. 0) 

213 CAMPYLIUM STELLATUM O( 0) O( 0) O( 0) .1( .1) 1.5( .5) O( 0) 1. 9( 1.0) .1( .3) 

214 CATOSCOPIUM NIGRITUM O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 

215 CERATODON PURPUREUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

216 CINCLIDIUM ARCTICUM O( 0) O( 0) O( 0) O( 0) .8( .4) O( 0) O( 0) O( 0) 

217 CINCLIOIUM LAllFOLIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 2. 8( 1 .0) O( 0) 

411 CINCLIDIUM STYGIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
449 CI NCLI DI UM sP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
218 C I RR I PHY LLU~I C I RROSUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
219 CRATONEURON ARCTICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
221 CTENIDIUM MOLLUSCUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
223 CYRTOMNIUM HYMENOPHYLLUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
227 DICRANUM ANGUSTUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
228 OICRANUM ELONGATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
390 DICRANUM SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
229 01 DYll0DON ASPER I FOLI US O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 13.5(1.0) 
230 OISTICHIUM CAPILLACEUM O( 0) O( 0) O( 0) 2.2( .5) 15. 5( .9) .1( .3) 2.8( .9) 9.5(1.0) 
232 DISTICHIUM INCLINATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
233 DITRICHUM FLEXICAULE O( 0) O( 0) O( 0) 2l.6(l.0) 16.0( .7) 1. 3( 1.0) .2( .1) 34. 5( 1.0) 
236 DREPANOCLADUS BREVIFOLIUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 4.1 (1.0) O( 0) 
237 OREPAtJOCLADUS REVOLVENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
238 DREPANOCLADUS UNCINATUS O( 0) O( 0) O( 0) O( 0) 4.7( .8) .9( .9) O( 0) 6.0( .9) 
239 DREPANOCLADUS SP. O( 0) O( 0) O( 0) 2.6( .8) O( 0) O( 0) O( 0) O( 0) 
240 ENCAlYPTA ALPINA O( 0) O( 0) O( 0) .1( .7) 1.4( .8) O( 0) .3( .6) .1( .6) 
241 ENCALYPTA PROCERA O( 0) O( 0) O( 0) .1( .2) .1( .2) O( 0) O( 0) O( 0) 
244 ENCALYPTA SP. O( 0) O( 0) O( 0) O( 0) O( 0) .1( .3) O( 0) O( 0) 
246 FISSIDENS OSMUNDOIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
450 F I SS I Dl~NS SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
247 FUNAri I A !\RCT I CA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
250 HY UlCOM I UM SPLENDENS OB TUS I FOLI UM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
251 HYPNUM BAll13ERGER I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
252 HYPNUM CUFRESSIFORME O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
253 HYPNUM PRUCERRIMUM O( 0) O( 0) O( 0) 2.8( .7) O( 0) 1.1( .6) O( 0) .2( .7) 
254 HYPNUM REVOLUTUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 5.0(1.0) 
256 HYP~IUM SP. O( 0) O( 0) O( 0) O( 0) .1( .3) O( 0) O( 0) O( 0) 
257 LEf'TOBRYUM PYR I FORME O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
258 MEESIA TRIQUElRA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 5.0( .9) O( 0) 
259 MEESIA ULIGINOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
·144 MN I UM ANDF~E\JS I ANUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
260 tlNI UM BLY TT I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
431 PLAGlor~INllJi1 El.L1 PTI CUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
262 MYUI~ELLA JUl. ACEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
2G1 ONCOPIIORIIS '--IAIILENBERG I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .3) O( 0) 
265 llR1HOHIECIurl CIIHYSEUM O( 0) O( 0) O( 0) O( 0) .1( .4) O( 0) .1( .6) .1( .4) 
2G8 PfllLONOflS FOf'lTANI'. PUMILA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
410 PLAGIOPUS OEDERIANA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
272 POGONATUM ALPINUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
446 POLYTRICHACEAE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
275 POIILl A NlITANS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
404 POHLI ASP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
276 f<IIACOM I TR I LIM LANUG I NOSUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
278 RHYTIDIUM RUGOSUM O( 0) O( 0) O( 0) .1( .5) O( 0) .1( .1) O( 0) O( 0) 
279 SCOfW I D 111M SCORP I 0 I DES 19. 5( 1 0) 32. 5( 1 .0) '.5( .3) O( 0) O( 0) O( 0) O( 0) O( 0) 
280 scorw I D I liM TU17Gt:SCENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
282 sr'LACIINU~1 VASClJLOSlJM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
283 STEGONIA LATIFOLIA PILIFERA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
285 TETRAPLODON MHIOIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
287 HIUIDIUM ABIETINUt1 O( 0) O( 0) O( 0) 2.0( .8) O( 0) .1( .3) O( 0) O( 0) 
288 TIMMIA AlJSTRIACA O( 0) O( 0) O( 0) .1( .6) O( 0) O( 0) O( 0) O( 0) 
289 TIMMIA MEGAPOLITANA BAVARICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
290 TIMMIA NORVF.GICA O( 0) O( 0) O( 0) O( 0) .5( .5) O( 0) O( 0) O( 0) 
291 TOMENTHYPNUM NITENS O( 0) O( 0) O( 0) 5.1 ( .9) 22.0( .9) 3.2(1.0) O( 0) 19.8(1.0) 
292 TORTELLA ARCTICA O( 0) O( 0) O( 0) O( 0) 1.5( .4) O( 0) O( 0) 1.5( .2) 
296 TORTULA RURALIS O( 0) O( 0) O( 0) 1.3( .5) O( 0) O( 0) O( 0) 3.9( 1.0) 
298 VOITIA HYPERBOREA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
903 UNKNOWN MOSS O( 0) O( 0) O( 0) .1( .8) 1.0( .5) .1( .5) .1( .1) .1( .2) 

LICHENS 
299 ALECTORIA NIGRICANS O( 0) O( 0) O( 0) O( 0) O( 0) .1( .9) O( 0) O( 0) 
300 ALECTORIA OCHROLEUCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
307 CALOPLACA SP. O( 0) O( 0) O( 0) O( 0) O( 0) .1( .9) O( 0) O( 0) 
310 CETRARIA CUCULLATA O( 0) O( 0) O( 0) O( 0) O( 0) .6( 1.0) O( 0) .1( .1) 
311 CETRARIA DELISEI O( 0) O( 0) O( 0) .5( .4) O( 0) O( 0) O( 0) .1( .1) 
312 CETRARIA ISLANDICA O( 0) O( 0) O( 0) 1.3( .5) O( 0) .4( .8) O( 0) O( 0) 
314 CETRARIA NIVALIS O( 0) O( 0) O( 0) .1( .4) O( 0) 2.1<1.0) O( 0) O( 0) 
315 CETRARIA RICHARDSONII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
316 CETRARIA TILESII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
385 CLAOONIA GRACILIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
318 CLADONIA LEPIDOTA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
427 CLADONIA PHYLLOPHORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
3'9 CLADONIA POCILLUM O( 0) O( 0) O( 0) O( 0) O( 0) .1( .7) O( 0) O( 0) 
320 CLADONIA SQUAMOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
322 CLADONIA SP O( 0) O( 0) O( 0) .1( .4) .1( .1) O( 0) O( 0) O( 0) 
327 CORNICULARIA DIVERGENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
328 DACTYLINA ARCTICA O( 0) O( 0) O( 0) .9( .6) O( 0) .2( .8) O( 0) O( 0) 
329 DACTYLINA RAMlJLOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
330 EVERNIA PERFRhGILIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
33' FULGENSIA BRACTEATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
332 GYALECTA FOVEOlARIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
334 HYPllGYt1NI A SlJBOBSCURA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
336 LECANORA EPIBRYON O( 0) O( 0) O( 0) O( 0) O( 0) 1. 6( 1.0) O( 0) O( 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. 

050A 050B 060B 0901 0902 1001 1101 1102 

428 LECIDEA RAMULOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
339 LECIDEA VERNALIS O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) 
393 LEPTOGIUM SINNUATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
342 lOPADIUM FECU NDUM O( 0) O( 0) O( 0) .2( .5) O( 0) 1.7( .9) O( 0) O( 0) 
343 OCHROLECHIA FRIGIDA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
413 OCHROLECHIA FRIGIDA THELEPHOROIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
348 PELTIGERA APHTHOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
349 PELTIGERA CANINA S.L. O( 0) O( 0) O( 0) .1( .4 ) .1( .1) O( 0) O( 0) O( 0) 
353 PELTIGERA SPURIA SOREDIATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
418 PERTUSARIA CORIAGEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
358 PERTUSARIA DACTYLINA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
384 PERTUSARIA SP. O( 0) O( 0) O( 0) O( 0) O( 0) .3( .5) O( 0) O( 0) 
360 PHYSCONIA MUSCIGENA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
412 PSOROMA HYPNORUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
400 SOLORINA SP. DC 0) O( 0) OC 0) .1( .1) O( 0) .IC .1) DC 0) DC 0) 
369 SPHAEROPHORUS GLOBOSUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
370 STEREOCAULON ALPINUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
372 THAfl~~OL I A SUBUL I FORM I S O( 0) O( 0) O( 0) .1( .4) O( 0) 3. 8( 1 .0) O( 0) O( 0) 
429 TutllNIA CIJMLJLA.TA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
375 XANTHOH I A U EGANS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
403 UNV NO\IN CI<US TOSE Ll CHEN O( 0) O( 0) O( 0) .3( .3) O( 0) .3( .5) O( 0) O( 0) 
378 UlIl(l~()WN FI<UT I COSE L I CHEN O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) O( 0) O( 0) 
379 NOSTOC COMMUNE 2.0( .6) 1.1(1 .0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
380 NOSTOC SP. O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 

1201 1205 1206 1207 1208 1209 1210 1305 

VASCULAR PLANTS 
2 AlOPECURUS AlPINUS AlPINUS O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) 
3 ANDROSACE CHAMAEJASME LEHMANNIANA O( 0) DC 0) O( 0) .1( .2) .4( 1 .0) O( 0) O( 0) DC 0) 
4 ANDROSACE SEPTENTRIONALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
5 ANE~10NE PARV I FLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
6 ANEMONE RICHARDSONI I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
9 ARCTAGROSTIS LATIFOLIA S.L. O( 0) O( 0) O( 0) .1( .2) O( 0) O( 0) .1( .1) .3( .6) 

10 ARCTOPHILA FULVA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
12 ARMERIA MARITIMA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
13 ARTEMISIA ARCTICA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
14 AHIEMISIA BOREAl.IS O( 0) O( 0) O( 0) 2. 9( 1 .0) 2. 4( 1 .0) O( 0) O( 0) O( 0) 
15 ARTEMISIA GLOMLRATA O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 
18 ASTRAGALUS ALPINUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
19 ASTRAGULUS UMBELLATUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
22 BRAY A PURPURASCENS O( 0) O( 0) O( 0) O( 0) .1( .9) O( 0) O( 0) O( 0) 
23 BRAYA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) 
24 BROMUS PUMPELLIANUS ARCTICUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
25 CALTHA PALUSTRIS ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
27 CARDAMINE OIGITATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
28 CARDAMINE PRATENSIS ANGUSTIFOLIA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
29 CAREX AQUATILIS S.L. O( 0) 28. 6( 1 .0) O( 0) O( 0) O( 0) 38. O( 1 .0) 24. 5( 1. 0) DC 0) 
30 CAREX ATHOFUSCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
31 CAHEX BIGELOW I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
33 CAHEX MARINA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
35 CAREX MEMRRANACEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
3G CARE)( M I SANIJRA M I SANDRA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
37 CAHEX RAr< I FLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
38 CAREX ROTUNDATA O( 0) DC 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
39 CAr:EX RUPESTRIS O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) .1( .2) 
40 CAREX SAXATILIS LAXA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
41 CAREX SCIRPOIDEA O( 0) O( 0) O( 0) .1( .2) O( 0) O( 0) O( 0) DC 0) 
42 CAREX SUBSPA THACEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

44 CAREX VAGI NATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
45 CAREX ~P. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
4G CASSIOPE TETRAGONA TETRAGONA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
47 CEHASTIUM BEERINGIANUM BEERINGIANUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
49 CHRYSANTIIEMU~l INTEGRIFOLIUM O( 0) O( 0) O( 0) .3( .5) .1( .4) O( 0) O( 0) O( 0) 
51 COCIILEAR I A CFF I C I NAL I S ARCT I CA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
52 DESCHAMPSIA CAESPITOSA ORIENTALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
53 ORA[}A ALP INA O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 
56 Of(ABA LAC TEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .6( .5) 
57 or<Al>A SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
58 DF..·YAS INTEGRIFOLIA INTEGRIFOLIA O( 0) .1( .1) O( 0) 38. O( 1 .0) O( 0) O( 0) 7. 8( 1.0) O( 0) 
59 DUPONTIA FISHERI S.L. 1(1 .0) . 9( 1 .0) O( 0) O( 0) O( 0) 8. 2( 1 .0) O( 0) O( 0) 
Gl ELYMUS ARENAHIUS MOLLIS VILLOSISSIMUS 3. 3( 1 .0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
62 EPILOBIUM LATIFOLIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
G3 EQUISETUM ARVENSE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
G4 EOUISETUM SCIRPOIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
65 EQUISETUM VARIEGATUM O( 0) 12. 9( 1 .0) O( 0) O( 0) O( 0) O( 0) . 2( 1.0) O( 0) 
GG ERIGER0N ERIOCEPHALUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

399 ER I OPIIORUM ANGUST I FOLl UM S.L. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .3) O( 0) 
69 ERIOPHORUM RUSSEOlUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
70 ERIOPIIORlJM SCIlEUCHZERI SCHEUCHZERI O( 0) DC 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
72 EH I OPHORLJi1 VAG I NATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
73 EUTREMA EDWAHDSI I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
74 FESTUCA BAFFINENSIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .4C .3) 
7G FESTUCA RlJBRA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
78 GENTIANELLA PROPINOUA PROPI NOUA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
79 HIEROCHLOE PAUCIFLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
83 JUNCUS BIGLUMIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
84 JUNCUS CASTANEUS CASTANEUS O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) 
86 KOBRESIA MYOSUROIDES O( 0) O( 0) O( 0) 1.7( .9) O( 0) O( 0) O( 0) OC 0) 
89 LESOUERELLA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
90 LLOYDI.A. SEROTI NA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
91 LlJZULA ARCT I CA O( 0) O( 0) DC 0) O( 0) O( 0) O( 0) O( 0) .1C .3) 
92 LUZULA CONFUSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
94 MINUARTIA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
9G NINUARTIA RUBELLA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

100 OXYTROPIS BOREALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) DC 0) 
103 OXYTROPIS NIGRESCENS BRYOPHILA O( 0) O( 0) O( 0) .I( .4) O( 0) O( 0) O( 0) O( 0) 
105 PAPAVEH LAPPOIJ I CUM DCC I DENTALE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
106 PAPAVER MACOUtl1 I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
108 PARRYA NUDICAULIS NUDICAULIS O( 0) O( 0) O( 0) .I( .2) .I( .4 ) O( 0) O( 0) O( 0) 
109 PEDICULARIS CAPITATA O( 0) O( 0) O( 0) .3( .9) .I( .2) O( 0) .I( .9) O( 0) 
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Table B4 (cont'd). 

1201 1205 1206 1207 1208 1209 1210 1305 

110 PEDICULARIS LANATA O( 0) O( 0) O( 0) O( 0) .1( .2) O( 0) O( 0) O( 0) 
112 PEDICULARIS SUDETICA INTERIOR O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
381 PEDICULARIS SUOETICA S.L. O( 0) .2( .8) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
114 PETASITES FRIGIDUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
117 POA ALPIGENA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
118 POA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 2.8( .8) 
119 POA GLAUCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
121 POA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
122 POLEMONIUM BOREALE .1( .2) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
124 POLYGONUM VIVIPARUM O( 0) .1( .4) O( 0) 1. 5( 1.0) .1( .3) O( 0) 1.2( .8) O( 0) 
127 POTENTILLA UNIFLORA O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 
129 PUCCINELLIA ANDERSON I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
130 PUCCINELLIA PHRYGANODES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
131 PYROLA GRANDI FLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
133 RANUNCULUS PALLASI I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
134 RANUNCULUS PEDATlf7IDUS AFFINIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
137 SAGINA INTERMEDIA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
139 SALIX ARCTICA O( 0) .1( .8) O( 0) .3( .2) O( 0) O( 0) .1( .2) .1( .3) 
140 SALIX LANATA RICHARDSONI I O( 0) .1( .4) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
141 SALIX OVALIFOLIA OVALIFOLIA O( 0) .1 (1. 0) O( 0) .6( .9) 10. 9( 1.0) 1.8( .8) .8( .9) O( 0) 
142 SALIX PLANIFOLIA PULCHRA PULCHRA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 2.2( .7) 
143 SALIX RETICULATA RETICULATA O( 0) O( 0) O( 0) .4( .1) O( 0) O( 0) .1( .4) .1( .3) 
144 SALIX ROTUNDIFOLIA ROTUNDIFOLIA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 14. O( 1.0) 
14G SAUSSUREA ANGUSTIFOLIA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
146 S.'\XIFRAGA CAE :,1" I 1 GSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
147 SAXIFRAGA CERNUf, O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
148 S/,X I FI~AGA FOLIOLOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
149 SAXIFRAGA HI ERAC I FOLI A O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
150 SAXIFRAGA HIRCULUS PROPINQUA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
151 SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA O( 0) O( 0) O( 0) .4( .3) O( 0) O( 0) O( 0) O( 0) 
154 SENECIO A1ROPURPUREUS FRIGIDUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) 
156 SENECIO RESEDIFOLIUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
157 SILt:NE ACAULIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
159 SILENE W~HLBERGELLA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
160 STELLAR I A I tUM I FUSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
161 STELLAR I A LA.ETA O( 0) O( 0) O( 0) O( 0) O( 0) .1( .6) .3( .2) .5( .9) 
164 T4>.RAXACUM PHYMATOCARPUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
165 ntAL I cn ;UM ALP I NUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
168 TRISETUM SPICATUM SPICATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
169 UTRICULARIA VULGARIS MACRORHIZA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
172 WILHELMSIA PHYSODES O( 0) O( 0) O( ,0) O( 0) O( 0) O( 0) O( 0) O( 0) 
901 UNKNOWN MONOCOT D( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
902 UNKNOWN DICOT O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

LIVERWORTS 
173 ANEURA PINGUIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
426 ANASTROPHYLLUM MINUTUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
175 BLEPHAROSTOMA TRICHOPHYLLUM BREVI RETE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
397 CA.L YPOGE I A MUELLER I ANA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
460 GYMNOCOLEA I NFLATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
441 HARPANTHUS FLOTOWIANUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
405 LOPltOZIA BINSTEADII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
433 LOPHOZIA ItETEHOCOLPA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
407 LOPHOZIA QUADRILOBA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
486 LOPHOZIA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
182 PLAGIOCHILA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
184 PTILIDIUM CILIARE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
185 RADULA PROLIFERA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
406 SCAPANIA 5 I MMON 5 I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
188 UNKNOWN LEAFY LIVERWORTS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) 
189 UNKNOWN THALLOID LIVERWORTS O( 0) 2. 2( 1.0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

MOSSES 
192 AULACOMNIUM ACUMINATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
193 AULACOMNlllM PALUSTRE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) 
194 AIJLAC,)t1N 111M TURG I DUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
448 BRACHY11IEC I ACEAE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
432 ORACHYTHEC I UM GROENLAtlD I CUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
196 BRACHYTHECIUM TURGIDUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
440 [lRYUM ALGOVICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
199 BRYUM ARCTICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
205 BRYUM STENOTRICHUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
439 BRYUM TORTIFOLlllM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
206 BYRUM WRIGHTII Q( 0) Q( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
383 BRYUM SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) .J( .1) 
209 CALLIERGON RICHARDSMNII ROBUSTUM O( 0) 2. O( 1.0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
212 CALLIERGON SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .I( .2) 
2 I 3 CAI1PYL I un STELLA TUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .4) O( 0) 
214 CATOSCOPIUM NIGRITUM O( 0) 14. O( 1. 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
215 CERATOOON PURPUREUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
216 CINCLIDIUM ARCTICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
217 CINCLIDIUM LATIFOLIUM O( 0) 45.5(1.0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
411 CINCLIDIUM STYGIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
449 CINCLIDIUM SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
218 CIRRIPHYLLUM CIRROSUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
219 CRATONEURON ARCTICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
221 CTENIDIUM MOLLUSCUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
223 CYRTOMN I ur1 HYMENOPHYLLUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
227 DICRANUM ANGUSTUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .4) 
228 D I CRA.NUM ELONGATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .7( .6) 
390 DICRANUM SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
229 D I DY~IO()ON ASPER I FOL I US O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
230 DISTICHIUM CAPILLACEUM O( 0) 12. 4( 1.0) O( 0) O( 0) O( 0) O( 0) .1( .6) O( 0) 
232 DISTICHIUM INCLINATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
233 DITRICHUM FLEXICAllLE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
236 DREPANOCI.ADUS BREVIFOLIUS O( 0) 15. 5( 1. 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
237 DREPANOCLADUS REVOLVENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
238 DREPANOCLADUS UNCINATUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
239 DREPANOCLADUS SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
240 ENCALYPTA ALPINA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
241 ENCALYPTA PROCERA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
244 ENCALYPTA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .I( .2) O( 0) 
246 F I SS I DENS osrlUNDO I DES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
450 FISSIDENS SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 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 FUNi\R I A ARCT I CA O( 0) O( 0) O( 0) O( 0) O( 0) Ol 0) O( 0) O( 0) 
250 HYLOCOr11 UM SPLENDENS OBTUSIFOLIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
251 IIY PNUI" 8t-.l1BEfWER I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
252 HYPNUf1 cIJI'r~ES-~; I FORME O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
253 IIY PHGM pr<UCLHf~ I ~lUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
25<1 HYPNUM REVULUTUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
256 HYPNUr1 SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
257 LEPTOBRYUll PYR I FORME O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
25H MEESIA TRIOUC::TRA O( 0) .6( 1 .0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
259 MEESIA ULIGINOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
444 MNIUM ANDREWSIANUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
260 MNI UM BLYTTII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) 
431 PLAGIOMNIUM ELLIPTICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
262 MYURELLA JULACEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
264 ONCOPHORUS WAHl-ENBERG I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .3) 
265 ORTHOTHECIUM CHRYSEUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
268 PHILOHOTIS FONTANA PUMILA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
410 PLAG I OF-US OEOER I AI JA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
272 POGONATUM ALPINUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) 
446 POL YTR I CHACEAE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
275 POIIL I A tlUTANS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) 
404 POHLI AS,'. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
276 RHACOM I TR I UM U\NUG I NOSUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
278 RHYTIDIUM RU GOS UM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
279 SCORPIDIUM SC0RPIOIDES O( 0) O( 0) 100. O( 1 .0) O( 0) O( 0) O( 0) O( 0) O( 0) 
280 SCORPIDIUM TUt<CESCENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
282 SPLACIINUM VASCULOSUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
283 STEGONIA LATIFOLIA PILIFERA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
285 TETRAPLODON MNIOIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) 
287 THUI DIUM Mel I ETI tlUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
288 TI M~II A AUSTR I ACA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
289 TIMMIA MEGAPOLITAtiA BAVARICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
290 TIMMIA NORVEGICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
291 fOI1ENTHYPNUM IJI TENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
292 TORTELLA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
296 TORTULA RURALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
298 VOITIA HYPERBOREA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
903 UNKNOWN MOSS O( 0) .1( .1) O( 0) .4( .6) O( 0) O( 0) O( 0) .1( .1) 

LICHENS 
299 ALECTORIA NIGRICANS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .3) 
300 ALECTORIA OCHROLEUCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
307 CALOPLACA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
310 CETRARIA CUCULLATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .3) 
311 CEmARIA DELISEI O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
312 CETRARIA ISLANDICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .3( .7l 
314 CETRARIA NIVALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) 
315 CETRARIA R J CHARDSON I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
316 CETRARIA TI LESI I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
385 CLADONIA GRACILIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .4) 
318 CLADONIA LEPIDOTA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
427 CLADONIA PHYLLOPHORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
319 CLADONIA POCILLUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .4( .6) 
320 CLADONIA SQUAMOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
322 CLADONIA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .6) 
327 CORNICULARIA DIVERGENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
328 DACTYLINA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .2( .8) 
329 DACTYLINA RAMULOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
330 EVERNIA PERFRAGILIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
331 FULGEIIS I A BRACTEATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
332 GYALECTA FOVEOLARIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) 
334 HYPOGYMNIA SUBOf3SCURA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .7) 
336 LECANORA EPIBRYON O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 4.1 ( .9) 
42tJ LECIDEA RAMULOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
339 LECIDEA VERNALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .3) 
393 LEPTOGIUI1 SI NNUATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
342 LOPADIUM FECUNDUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
343 OCHROLECHIA FRIGIDA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) 
413 OCHRC,LECH I A FR I G I DA THELEPHOROIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) 
348 PELTIGERA APHTHOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
349 PELTIGERA CANINA S.L. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
353 PELTIGCHA SPUHIA SOREDIATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
418 PERTUSARIA CORIACEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
358 PEI<TUSAR I A DACTYLI NA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
384 PE.HTUSARIA SP O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
360 ~~SCONIA MUSCIGENA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
412 PSOrWtlA I IY PNOF:UM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
400 5')1-0[< I NA 5P. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
369 SPHAEROPHORUS GLOBOSUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) 
370 STEREOCAULON ALPINUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
372 THAMNOLIA SUBULIFORMIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .9) 
429 TONINIA CUMULATA O( 0) O( 0) O( 0) 1.3( .9) O( 0) O( 0) O( 0) O( 0) 
375 XANTHORIA ELEGANS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
403 UNKNOWN CRUSTOSE LICHEN O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 18.0( .9) 
378 UNKNOWN FRUTICOSE LICHEN O( 0) O( 0) O( 0) O( 0) 4 9( 1 .0) O( 0) O( 0) O( 0) 
379 N')S Toe CllMI1UNE O( 0) .8( .4) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
380 NClSTOC SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

1309 1310 1311 1312 1313 1318 1401 1402 

VASCULAR PLANTS 
2 ALOPECURUS ALPINUS ALPINUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
3 ANDRO:;AC[" CHAMAEJASME LEHMANNIANA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
4 ANDR05ACE SEPTENTRIONALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
5 ANEMONE PARVIFLORA O( 0) ,J( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
6 ANEMONE RICHARDSONII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
9 ARCTAGROSTIS I~TIFOLIA S.L O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

10 ARCTOPHILA FULVA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
12 ARMERIA MARITIMA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
13 ARTEMISIA ARCTICA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 2.6( .5) O( 0) 
14 ARTEMISIA BOREALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
15 ARTEMISIA GLOMERATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
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Table B4 (cont'd). 

1309 1310 1311 1312 1313 1318 1401 1402 

18 ASTF<A(;ALtIS ALPI NUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
19 AS TI<I\GULUS UrlBELLATUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
22 !>RAY A PURI"lJf<A'.iCENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
23 WV\YA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
24 BRUMUS PUMPELLIANUS ARCTICUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
25 CALTHA PALUSTRIS ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
27 CARDAMINE DIGITATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .3) O( 0) 
28 CARDAMINE PRATENSIS ANGUSTIFelLiA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
29 CARE X AQUATILIS S.L. O( 0) 20. O( 1 .0) 43. O( 1. 0) O( 0) 4.3(1.0) O( 0) O( 0) 31. 6( 1.0) 
30 CAREX ATROFUSCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
31 CAREX B I GELeJW I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
33 CAREX MARINA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
35 CAREX MEMBRANACEA O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) .6( .2) O( 0) 
3G CAREX MISANDRA MISANDRA O( 0) O( 0) O( 0) O( 0) 3.5( .3) O( 0) O( 0) O( 0) 
37 CAF<EX RARIFLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
38 CAREX ROTUNDATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
39 CAI/EX HUPESTRIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .7( .6) O( 0) 
40 CAr<EX SAXATILIS LAX A O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
41 CAI<EX SCIRPOIDEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
42 CI\f~EX SUBSPATHACEA O( 0) O( 0) O( 0) O( 0) O( 0) 85. 5( 1.0) O( 0) O( 0) 
44 CAREX VAGI NATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
45 CAREX SP. O( 0) .6( .3) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
46 CASSIOPE TETRAGelNA TETHAGeJNA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .2( .3) O( 0) 
47 CERASTIUM BCERINGIANUM BEERINGIANUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
49 CHRYSANTHEMUM INTEGHIFOLIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
51 COCIlLEAR I A OFF I C I NALI S ARCT I CA .2( .6) O( 0) O( 0) 1.3( .9) O( 0) O( 0) O( 0) O( 0) 
52 DESCIIAf11'S I A CAESPI TelSA OHI ENTAL! S O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
53 DRABA ALPINA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
56 OHABA LACTEA O( 0) O( 0) 1.0( .5) O( 0) .1( .1) O( 0) O( 0) O( 0) 
57 DF<ABA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
58 IWYAS I N"r:GR I FOL I A INTEGRIFOLIA O( 0) O{ 0) O( 0) O( 0) 1.5( .5) O( 0) 46. 8( 1. 0) O( 0) 
59 DUI~OI"T I A i I SHEf<l S.L. 43. O( 1 .0) 1. 6( 1 .0) .1( .2) .1( .2) O( 0) O( 0) O( 0) O( 0) 
Gl [Ll'tIUS fRI:NI\RIUS MOLLIS VILLOSISSIMUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
62 [PI uml tJtl L.o.TI FOLI UM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
63 EQUISETUM ARVENSE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
G4 EQUISETUM SCIHPOIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
65 EQUISETUM VARIEGATUM O( 0) • O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
G6 ERIGERON ERleJCEPHALUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

399 ERIOPHORUM ANGUSTIFeJLIUM S.L. .1( .2) 6. 2( 1 .0) 5. 9( 1 .0) O( 0) .1( .3) O( 0) .1( .1) .2( .6) 
69 ERIOPHORUM RUSSEOLUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
70 ERIOPHORUM SCHEUCHZERI SCHEUCHZERI O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 2. 6( 1.0) 
72 E.HIOPliORUM VAGI~IATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
73 EUTREMA EDWARDSI I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
74 FESTtJCA BAFFINENSIS O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) .1( .1) O( 0) 
7G FESTUCA RUBRA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
78 GENTIANO.LA PROPINQUA PReJPINQUA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
79 III EROCHLCJE.: PAlJC I FLORA O( 0) .1( .1) .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) 
83 JUNCUS BIGLUMIS O( 0) O( 0) O( 0) O( 0) .1( .3) O( 0) O( 0) O( 0) 
84 JUNCUS CASIANEUS CAS1ANEUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
8G KOBRESIA MYOSUROIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
89 LESQUERELLA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
90 LLOYDIA SEROTINA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
91 LUZULA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) O( 0) 
92 LUZULA CeJNFUSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
94 MINUARllA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
9G MINUARTIA RUBELLA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

100 OXYTROPIS BOREALIS O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) OC 0) 
103 OXYTROP I 5 NIGRESCENS BRYOPHILA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
105 PAPAVER LAPPONICUM OCCIDENTALE O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) .3( .3) O( 0) 
lOG f'API'.VER MACOUN I I O( 0) OC 0) O( 0) O( 0) OC 0) O( 0) .1( .2) O( 0) 
108 l'ArWY A Nun I CAl JLl S NUD I CAULI S O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) OC 0) 
109 f'[DICUL.A,f;IS CAPITATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
110 PcDI CULARI S LArjATA O( 0) O( 0) O( 0) O( 0) .1( .2) OC 0) .1( .1) OC 0) 
112 PEDICULARIS StJDETrCA INTERleJR O( 0) O( 0) O( OJ O( 0) OC 0) O( 0) O( 0) O( 0) 
381 PEDICULARIS SUDETICA S.L. O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
114 PETASITES FRIGIDUS O( 0) O( 0) .1( .3) O( 0) O( 0) OC 0) O( 0) O( 0) 
117 POA ALPIGENA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) 
118 POA ARCTICA O( 0) O( 0) .1( .2) O( 0) .1( .2) O( 0) .8( .4) O( 0) 
119 POA GLAUCA O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
121 POA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
122 POLEMONIUM BOREALE O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) 
124 f'OLYGONtJM VIVIPARUM O( 0) O( 0) .1( .2) O( 0) O( 0) O( 0) .1( .2) OC 0) 
127 f'OH:.NTIL.LA lJNIFLeJRA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
129 I>Uc(; I NEL.L I A Ar~DERSON I I 1.3( .5) O( 0) O( 0) .4( .5) O( 0) OC 0) O( 0) O( 0) 
13[, PUCC I NEL.L I A PIIRYGANODES O( 0) O( 0) O( 0) 6.4( .8) O( 0) 1. 6( 1. 0) O( 0) OC 0) 
131 PYROL.A GRANDI FLORA O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) 
133 I<A.NUNCLJL US PAL.L.AS I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
134 RANUNCUL.US PEDATIFIDUS AFFINIS O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) 
137 SAGINA I NTERt1ED I A O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
139 SALIX ARCTICA O( 0) O( 0) .4( .6) O( 0) O( 0) OC 0) .1C .3) O( 0) 
140 SALIX LANATA RICHARDSONII O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) 
141 SALIX eJVALIFOLIA eJVALIFeJLIA .1( .1) .1( .71 1. 5( 1.0) O( 0) OC 0) O( 0) O( 0) O( 0) 
142 SALI ), PLANIFOLIA PULCHRA PUL.CHRA O( 0) O( 0) 15.0(1.0) OC 0) 2.6C .1) O( 0) O( 0) O( 0) 
143 SALIX RETICULATA RETICULATA O( 0) OC 0) O( 0) O( 0) 1.7( .1) OC 0) 3.3( .4) O( 0) 
144 SALIX ROTlINDIFOL.IA ROTUNDIFOLIA O( 0) O( 0) O( 0) O( 0) .5( .2) OC 0) 5. 2( 1.0) O( 0) 
145 SAUSSUREA ANGUSTIFeJL1A O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 3.6( .3) O( 0) 
14G SAXIFRAGA CAESPITeJSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
147 SA)~I FRAGA CEHNUA O( 0) .1( .1) .1( .2) O( 0) O( 0) O( 0) O( 0) OC 0) 
148 SM( I FI~AGA FOLIOLOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
149 SA,X I Fi<AGA HIERACIFOLIA O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) OC 0) 
150 SAXI FI<N':A I II H(;UL.US PROP I NOUA O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) 
151 SAXIFRAGA OPPOSITIFOL.IA OPPOSITIFOLIA OC 0) O( 0) O( 0) O( 0) O( 0) OC 0) 2. 5( 1.0) O( 0) 
154 SENECleJ ArROPLJRPUREUS FRIGIDUS O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) .1( .3) O( 0)' 
15G SENECIO HLSEDIFOLIUS O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
157 SILENE ACAULIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .2( .3) O( 0) 
159 SILENE WA~LBERGELLA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
160 STELLARIA HUMIFUSA 7( .5) O( 0) O( 0) 3.0( .71 O( 0) 2.0( .9) O( 0) O( 0) 
1 Gl STEL.L.ARIA LAETA O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
1 G4 TARAXACWI PHYMATOCARPUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
lG5 THALICTRUM AL.PINUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
lG8 TRISETUM SPICATUM SPICATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
lG9 UTRICLJLARIA VULGARIS MACRORHIZA O( 0) O( 0) OC 0) O( 0) O( 0) OC 0) O( 0) O( 0) 
172 WIlIlEL.M~IA PI·IYSODES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
901 1Ii'li<: NOWN t'10NOCOl O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
902 IJNKNllWN DICOT O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) .1( .1) OC 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. 

1309 1310 1311 1312 1313 1318 1401 1402 

LIVERWORTS 
173 ANEURA PINGUIS OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
426 ANASTROPHYLLUM MINUTUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
175 BLEPHAROSTOM,\ TRICHOPHYLLUM BREVI RETE OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
397 CALYPOGEIA MUELLERIANA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
460 GYI1NOCOL EA INFLATA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
441 HARPANTHUS FLOTOWIANUS OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
405 LOPHOZI A BI NSTEADII OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
433 LOPHOZIA HETEROCOLPA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
407 LOPfiOZIA QUIIDRILOBA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
486 LOPIIOZIA sp, OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
182 PLAGIOCHILA ARCTICA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
184 PTILIDIUM CILIIIRE OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
185 RAOULA PROLIFERA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
406 SCAPANIA SIMMONSII OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
188 UNKNOWN LEAFY LIVERWORTS OC 0) ,1C ,1) ,9C ,3) OC 0) OC 0) OC 0) OC 0) OC 0) 
189 UNKNOWN TIiALLOID LIVERWORTS OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 

MOSSES 
192 AULACO~lNI UM ACUMI NATUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
193 AULACOflNI urI PALlJSTRE OC 0) OC 0) ,1C ,2) OC 0) OC 0) OC 0) OC 0) OC 0) 
194 AULACOI1NI UM TUr~GI DUM OC 0) OC 0) ,1C ,3) OC 0) OC 0) OC 0) 1,OC ,2) OC 0) 
448 BRACHYl HEC I ACEAE OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) ,1C .3) OC 0) 
432 BRACHYTHEGIUM GROENLANDICUM OC 0) OC 0) ,1C ,7) OC 0) OC 0) OC 0) OC 0) OC 0) 
196 BRACIiYTHECIUM TURGIOUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
440 BRYUM ALGOVICUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
199 Bf~YUM ARCTI CUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
205 BI\YUM STENOHn CHUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) ,1C ,1) OC 0) 
43!:, BRYUr'l TORTIFOLIUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
206 BYRUM WRI GHT II OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
383 BRYUM sp, OC 0) ,1C .3) 2,5C .5) OC 0) ,1C ,1) OC 0) ,5C ,5) OC 0) 
209 CALLIERGON RICHARDSONI I ROBUSTUf1 OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
212 CALLI ERGuN sp, OC 0) OC 0) ,4C ,3) OC 0) OC 0) OC 0) OC 0) OC 0) 
213 CAMPYLIUM STELLATUM OC 0) ,2C ,7) 10, 2C 1 ,0) OC 0) OC 0) OC 0) OC 0) OC 0) 
214 CATOSCOPIUM NIGRITUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
215 CERATOOON PURPUREUS OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
216 CINCLIDIUM ARCTICUM OC 0) OC 0) ,1C .1) OC 0) OC 0) OC 0) OC 0) OC 0) 
217 CINCLIDIUM LATIFOLIUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC oj 
411 CINCLIOIUM SlYGIUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
449 C I NCLI 0 I UM Sf>, OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
218 CIHRIPIiYLLUM CIRROSUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
219 CRATONEURON ARCTICUM OC 0) ,1C ,1) OC 0) OC 0) OC 0) OC 0) .1C ,2) OC 0) 
221 CTENIDIUM MOLLUSCUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
223 CYRTOf1NI UM HYMENOPHyLLUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
227 DICRANUM ANGUS TUM OC 0) OC 0) OC 0) OC 0) 1,3C ,7) OC 0) OC 0) OC 0) 
228 DICRANUM ELONGATUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
390 DICRANUM SP. OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
229 DIDYMODON ASPERIFOLIUS OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
230 DISTICHIUM CAPILLACEUM OC 0) .1C ,3) 4, 5C 1 ,0) OC 0) OC 0) OC 0) 1, 7C 1. 0) OC 0) 
232 DISTICHIUM I NCLI NATUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) ,1C ,4) OC 0) 
233 DITRICHUM FLEXICAULE OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) ,6C ,4) OC 0) 
236 DREPf,NOCI.ADUS BREVIFOLIUS OC 0) 3,4Cl ,0) ,1C .1) OC 0) OC 0) Oc 0) ,3C ,2) OC 0) 
237 DREPIINOCLIIDUS REVOLVENS OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
238 Or,EPflfJ0CLADUS UNC INA TUS OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
239 OREPIIN0CLADUS SP. OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
240 ENCALYPTA ALPINA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) ,4C ,6) OC 0) 
241 ENCALYPTA PROCERA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
244 ENCALYPTA sp, OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
246 FISSIDENS OSMUNDOIDES OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
450 FISSIDENS sp, OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
247 FUNARIA ARCTICA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
250 HYLOCOM I Uf1 SPLENDENS OBTUSIFOLIUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
251 HYPNU~l BllflBERGER I OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
252 HYPNUM CIJI"'RESS I FOR~lE OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
253 HYPNUI1 PRelCERR I MUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
254 HYPNUM REVOLUTUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
256 flYPNUM sp, OC 0) OC 0) ,1C ,1) OC 0) OC 0) OC 0) ,3C .2) OC 0) 
257 LEPTrlBRYUrl PYR I FORME OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) ,1C ,1) OC 0) 
258 MEESIA TI1IQUETRA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
259 MEESIII ULIGINOSA OC 0) OC 0) OC J) OC 0) OC 0) OC 0) OC 0) OC 0) 
44·1 MI~ I UM ANDREWS I ANUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
260 MNIUM BLYTTII OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
431 PLAGIOMNIUM ELLIPTICUM OC 0) OC 0) ,1C ,6) OC 0) OC 0) OC 0) OC 0) OC 0) 
262 MYURELLA JULACEA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
264 ONCOPHORUS WAHLENBERG I I OC 0) ,1C ,1) ,1C ,3) OC 0) OC 0) OC 0) ,1C ,2) OC 0) 
265 ORTHOTHECIUM CHRYSEUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
268 PHILONelTIS FONTANA PlIMILA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) ,1C ,1) OC 0) 
410 PLAGIOPUS OEDERIANA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
272 POGONATUM ALPINUM OC 0) OC 0) ,1C .2) OC 0) 1,lC ,9) OC 0) 1,11 .7) OC 0) 
446 POLYTRICHACEAE OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
275 POHLIA NUTANS OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
404 POHLIA SP. OC 0) OC 0) ,11 ,3) OC 0) OC 0) OC 0) ,1C ,2) OC 0) 
276 RlillC0I11 TRI UM LANUGI NOSUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
278 RHYTIDIUM RUGOSUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
279 SCORPIDIUM SCuRPIOIDES OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
280 SCORPIOIUM TURGlSCENS OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
282 SPLACHNUM VASCULOSUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
283 STEGONIA LATIFOLIA PILIFERA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
285 TETRAPLelDON MNIOIDES OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) ,1C ,1) OC 0) 
287 THUIDIUM ABIETINUM OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) ,2C ,4 ) OC 0) 
288 TIMMIA AUSTRIACA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) ,3C .2) OC 0) 
289 TIMMIA MEGAPOLITANA BAVARICA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
290 TIMMIA NORVEGICA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
291 TOIIENTHYPNUM N I TENS OC 0) OC 0) 2,OC ,3) OC 0) OC 0) OC 0) 3, 3C 1.0) OC 0) 
292 TORTELLA ARCTICA OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
296 TOHTULA RURALIS OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) ,1C .1) OC 0) 
298 VOITIA HYPERBOREA OC 0) JC 0) OC 0) OC 0) OC 0) OC 0) OC 0) OC 0) 
903 UNI'NOIJN MOSS ,1C ,2) OC 0) OC 0) OC 0) ,1C ,2) .1C ,4 ) ,1C ,7) OC 0) 

LICHENS 
299 ALECTORIA NIGRICANS OC 0) OC 0) OC 0) OC 0) ,1C .1) OC 0) ,4C ,6) OC 0) 
300 ALECTORIA OCHROLEUCA OC 0) OC 0) OC 0) OC 0) ,1C .2) OC 0) OC 0) OC 0) 
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Table B4 (cont'd). 

1309 1310 1311 1312 1313 1318 1401 1402 

307 CALOPL..ACA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .7) O( J) 

310 CETRARIA CUCULLATA O( 0) O( 0) O( 0) O( 0) .1( .4) O( 0) 1.3(1.0) O( 0) 
311 CETRARIA DELISEI O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
312 CETRARIA ISLANDICA O( 0) O( 0) .1( .2) O( 0) .1( .7) O( 0) 2. 5( 1.0) O( 0) 
314 CETRARIA NIVALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) · 6( 1. 0) O( 0) 
315 CETRARIA RICIIARDSONII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
316 CETRARIA TltESI I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
385 CLADONIA GRACILIS O( 0) O( 0) O( 0) O( 0) .1( .2) O( 0) O( 0) O( 0) 
318 CIAOONIA LEPIUOTA O( 0) O( 0) O( 0) O( 0) .1( .3) O( 0) O( 0) O( 0) 
427 CLADONIA PHYLLOPHORA O( 0) .1( .6) .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) 
319 CLADONIA POCILLUM O( 0) O( 0) .1( .3) O( 0) .2( .6) O( 0) .1( .9) O( 0) 
320 CLADONIA SQUAMOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
322 CLADONIA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
327 CORNICULARIA DIVERGENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
328 DACTYLINA ARCTICA O( 0) O( 0) O( 0) O( 0) .1( .8) O( 0) · 2( 1. 0) O( 0) 
329 DACTYLINA RAMULOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
330 EVERNIA PERFRAGILIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .7) O( 0) 
331 FULGENSIA BRACTEATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
332 GYALECTA FOVEOLARIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
334 IIYPOGYMNIA SUBOBSCURA O( 0) O( 0) O( 0) O( 0) .1( .3) O( 0) .2( .9) O( 0) 
336 LECANORA EPIBRYON O( 0) O( 0) O( 0) O( 0) .5( .4) O( 0) 1.1( .8) O( 0) 
428 LECIDEA R~MULOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
33~ LECIDEA VERNALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
393 I EPTf'lGI LIM SI NNIJATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
342 L OPAD I UM FECUNDUM O( 0) O( 0) O( 0) O( 0) 6.5( .4) O( 0) 2. 5( 1.0) O( 0) 
343 OCIIIWI ECHIA FRIGIDA O( 0) O( 0) O( 0) O( 0) 11. O( 1. 0) O( 0) 2.8( .8) O( 0) 
413 OCIIROLECHIA FRIGIDA THELEPHOROIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
348 PELTIGERA APHTHOSA O( 0) O( 0) .1( .4) O( 0) O( 0) O( 0) .1( .1) O( 0) 
349 PELTIGERA CANINA S.L. O( 0) O( 0) .1( .3) O( 0) .1( .1) O( 0) .1( .6) O( 0) 
353 PELTIGEkA SPURIA SOREDIATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
418 PERTUSARIA CORIACEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
358 PERTUSARI~ DACTYLINA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
384 PERTUSARIA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
360 PHYSCONIA MUSCIGENA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) · 3( 1.0) O( 0) 
412 PSOROMA INPNORUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
400 SOLORINA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .2( .7) O( 0) 
369 SPHAEROPHORUS GLOBOSUS O( 0) O( 0) O( 0) O( 0) .2( .7) O( 0) O( 0) O( 0)' 
370 STEREOCAULON ALPINUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
372 TIIAMNOL I A SUBUL I FORM IS O( 0) .1( .1) 2.0( 1) O( 0) . 3( 1.0) O( 0) 1. 7( 1.0) O( 0) 
429 TONINIA CUMULATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
375 XANTHORIA ELEGANS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
403 UNKNOWN CRUSTOSE LICHEN O( 0) .1( .3) O( 0) O( 0) O( 0) O( 0) 2.2( .4) O( 0) 
3,8 UNKNOWN FRUTICOSE LI CHEN O( 0) O( 0) O( 0) O( 0) .1( .3) O( 0) .2( .7) .1( .7) 
379 NOSTOC COMMUNE O( 0) .1( .4) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
380 NOSTuC SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

1403 1404 1406 1408 1411 1413 1415 1420 

VASCULAR PLANTS 
2 ALOPECURUS ALPINUS ALPINUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
3 ANDROSACF CHAMAEJASME LEIIMANNIANA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
4 ANDROSAcr SEPTCNTRIONALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
5 ANEMONE PARVIFLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
6 AN810NE RICHARDSONII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
9 ARCTAGROS 1 I S LATIFOLIA S.L. .1( .5) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

10 AHCTOPHI L,'. FULVA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
12 ARMERIA MARITIMA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
13 ARTEMI S I A ARCTICA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
14 ARTEMISIA BOREALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
15 ARTEMISIA GLOMERATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
18 ASTRAGALUS ALPINUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
19 ASTRAGULUS UMBEL LATUS O( 0) O( 0) O( 0) O( 0) 1.1( .6) O( 0) O( 0) O( 0) 
22 BRAYA PURPURASCENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
23 BRAYA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
24 BROMUS PUMPELLIANUS ARCTICUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
25 CALTHA PALUSTRI S ARCTI CA O( 0) O( ~) O( 0) .1( ,1) O( 0) O( 0) O( 0) O( 0) 
27 CARDAMINE DIGITATA .1( .2) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
28 CAlmAMI NE PRATENSIS ANGUS TI FelLI A O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
29 CAREX AQUATILIS S.L. O( 0) 26. 8( 1 .0) 37. 7( 1. 0) 22. 4( 1 .0) O( 0) 39.9(1 .0) 12. 1<1 .0) 6.6(1.0) 
30 CAREX ATROFUSCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .3( .2) 
31 CAI~EX BIGELOW I I 14. 3( ,9) O( 0) O( 0) O( 0) O( 0) O( 0) .4( .3) O( 0) 
33 CAREX MARINA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
35 CAREX MEMBRANACEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
36 CAREX MISANDRA MISANDRA O( 0) O( 0) .2( Lj) O( 0) O( 0) O( 0) 2.2( .8) 1.0( .9) 
37 CAREX RARIFLORA O( 0) 2.9( .7) O( 0) O( 0) O( 0) O( 0) O( 0) 11. 2( 1. 0) 
38 CAREX ROTUNDATA O( 0) O( 0) O( 0) O( 0) O( 0) 3.9( .9) O( 0) 3.3(1.0) 
39 CAREX RUPESTRIS O( 0) O( 0) O( 0) O( 0) 1.6( ,7) O( 0) O( 0) O( 0) 
40 CAREX SAXATILIS LAXA O( 0) O( 0) O( 0) O( 0) O( 0) .5( .3) O( 0) O( 0) 
41 CP.REX SCIRPOIDEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
42 CAREX SUBSPATHACEA O( 0) 1.6( .8) O( 0) O( 0) O( 0) O( 0) O( 0) 2.1 ( .9) 
44 CAREX VAGI NATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
45 CII.flEX SP. .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
4(, CASSIOPE TETRAGONA TETRAGONA 1.5( .7) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
47 CERASTIUM BEERINGIANUM BEERINGIANUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
49 CHRY SANTHEMU~l I NTEGR I FOLI UM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) 
51 COCHLEAR I A OFF I C I NAl.I S ARCTI CA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
52 DESCHAMPSIA CAESPITOSA ORIENTALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
53 DPABA ALPINA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .4( .9) O( 0) 
56 DRABA LACTEA O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) .1( .1) 
57 DRABA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
58 DRYAS INTEGRIFOLIA INTEGRIFOLIA 10. 4( 1 .0) O( 0) 17. 9( 1. 0) O( 0) 31. 5( 1 .0) O( 0) 16. 3( 1 .0) .1( .3) 
59 DUPONTIA FISHERI S. L. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
61 ELYMUS IIRENARIUS MOLLIS VILLOSISSIMUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
62 EPILoelUM LATIFOLIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
63 EQUISETUM ARVENSE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
64 EOUISE1UM SCIRPOIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
6~) EQIII SEI IJt1 VAfll ["Gil. TUM O( 0) .1( .1) .1( .3) O( 0) O( 0) O( 0) .1( .9) .1( .3) 
66 ERIGERON ERIOCEPHALUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

399 ER I OPIIORIIM ANGUS T I FOL I UM S. L. 14. O( .9) 7. 8( 1.0) 9.1 (1 .0) .7( .6) O( 0) 1.1( .8) .5( .4) 1. a( 1.0) 
69 ERIOPHORUM RUSSEOLUM O( 0) . 9( 1.0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .9) 
70 ERIOPHORUM SCHEUCH2ERI SCHEUCHZERI O( 0) O( 0) O( 0) 2. 5( 1.0) O( 0) .5( .9) O( 0) O( 0) 
72 ERIOPH<:JRUtl VAGI NATUM 3.3( .3) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
73 EUTREMA EDWARDS I I O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) .1( .6) O( 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. 

1403 1404 1406 1408 1411 1413 1415 1420 

74 FESTUCA BAFFINENSIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
76 FESTUCA RUBRA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
78 GENTIANELLA PROPINQUA PROPINQUA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
79 HI EROCHLOE PflUC I FLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
83 JUNClJS BIGLUMIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .7) .1( .2) 
84 JUNCUS CASTANEUS CASTANEUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
86 I<OI3I(ES I A f1YOSURO I DES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
89 L.E~QlJr:HELLA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
90 LLOYDIA SEf-:OTI NA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
91 LUZULA ARCTICA .1< .4) O( 0) .1( .3) O( 0) O( 0) O( 0) .1( .4) O( 0) 
92 LUZULA CONFUSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
94 MINUARTIA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
96 MINUARTIA RUBELLA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 

100 3XYTROPIS BOREALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
103 OXYTROPIS NIGRESCENS BRYOPHILA O( 0) O( 0) O( 0) O( 0) 3. 2( 1 .0) O( 0) O( 0) O( 0) 
105 PAPAVER LAPPONICUM OCCIDENTALE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
106 P./IPAVER MACOIJN I I .1( .3) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
108 PARRY A NUDICAULIS NlJDICAULIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
109 PEDICULARIS CAPITATA O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 
110 PEDICULARIS LANATA O( 0) O( 0) .1( .2) O( 0) O( 0) O( 0) .1( .2) O( 0) 
112 PEDICULARIS SUDETICA INTERIOR O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
381 PEDICUL.ARIS SUDETICA S.L. O( 0) .2( .71 O( 0) O( 0) O( 0) O( 0) O( 0) .3( .9) 
114 PErASITES FRIGIDUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
117 POI, ALP I GeNA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
118 POA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
119 POA GLAUCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
121 POA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
122 POLEMONIUM BOREALE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
124 POL YGONUrl V I V I PARUM .1( .2) .1( .71 .1< .2) O( 0) .1( .5) O( 0) O( 0) .2( .6) 
127 POTENT I Lt.A UN I FLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
129 PUCCINELLIA ANDERSON I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
130 PUCCINELLIA PHRYGANODES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
131 PYROLA GRANDI FLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
133 RANUNCULUti PALL_SI I O( 0) O( 0) O( 0) . 6( 1. 0) O( 0) O( 0) O( 0) O( 0) 
134 f~ANUNCULlJS PEDA T I F I DUS AFF I N IS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
137 SAGINA I N'fFRr1ED I A O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
139 SALIX ARCTICA O( 0) .I( .5) .I( .2) O( 0) O( 0) O( 0) 1.3( .8) .1( .2) 
140 SALIX LANATA RICHARDSONI I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
141 SALIX OVALIFor IA OVALIFOLIA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .7) 
142 SALIX PLANIFOLIA PULCHRA PULCHRA O( 0) .5( .2) .I( .2) O( 0) O( 0) O( 0) O( 0) O( 0) 
143 SALIX RETICULATA RETICULATA 8. 7( 1.0) .1( .5) 2.1 ( .9) O( 0) 2.2( .9) O( 0) 3.5( .9) .1( .2) 
144 SALIX ROTUNDIFOLIA ROTUNDIFOLIA 1.0( .5) O( 0) O( 0) O( 0) .1( .1) O( 0) .I( .1) O( 0) 
145 SAUSSUREA ANGUSTIFOLIA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
146 SAXIFRAGA CAESPITOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
147 SAXIFRAGA CERNUA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
148 SAXIFRAGA FOLIOLOSA O( 0) .5( .6) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .4) 
149 SAXIFRAGA HIERACIFOLIA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
150 S_.X I FRAGA HI RCULUS PROP I NQUA O( 0) .4( .5) .1( .2) O( 0) O( 0) O( 0) O( 0) .1( .4) 
151 SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA O( 0) O( 0) O( 0) O( 0) 1.1( .9) O( 0) .1( .5) O( Ol 
154 SENECIO ATROPURPUREUS FRIGIDUS .1( .7) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
156 SENECIO RESEDIFOLIUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
157 SILENE ACAULIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
159 SILENE WAHLBERGELLA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .4( .4) .1< .4) 
IGO STELLARIA HUMIFUSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
lGl STELLARIA LAETA .1( .5) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) O( 0) 
164 TARAXACUM PHYMATOCARPUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
165 THALICTRUM ALPINUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
168 TRISETIJM SPICATUM SPICATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
169 UTRICULARlA VULGARIS MACRORHIZA O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) 
172 WILHELMSIA PHYSODES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
901 urWNOlm MONtlCOT .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
902 UIIKI,rGI/N D I COT O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .5) O( 0) 

LI VEr~WORTS 
173 MIL-UliA PINGUIS O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) 
420 ANASTROPHYL.LUM MINUTUM .1( .3) :)( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
175 BLEPH_.ROSTOMA TRICHOPHYLLUM BREVI RETE .1 (1. 0) O( 0) .1( .4) O( 0) O( 0) O( 0) O( 0) O( 0) 
397 CALYPOGEIA MUELLERIANA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
460 GYMNOCOLEA INFLATA .1< .4) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
441 HARPANTHUS FLOTOWIANUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
405 LOPHOZIA BINSTEADI I .1<1.0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
433 LOPHOZIA HETEROCOLPA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
407 LOPHOZIA QUADRILOBA .1( .6) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
486 LOPHOZ I A SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
182 PLAGIOCHILA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
184 PTILIDIUM CILIARE 12.5( .8) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
185 RAOULA PROLIFERA .1( .2) O( 0) .1( .3) O( 0) O( 0) O( 0) O( 0) O( 0) 
406 SCAPANIA SIMMON S I I 2.0(1.0) O( 0) 3.5( .5) O( 0) O( 0) O( 0) O( 0) O( 0) 
188 U~~NOWN LEAFY LIVERWORTS O( 0) .2( .7) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 
189 lJl·II<.Nolm TIIALLOI D LI VERWelRTS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

MOSSES 
192 AULACOMNIUM ACUMINATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
193 AIJLAC0f1NllJ~1 PAI.USTRE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
194 AULACOMNIUM TliRGIDUM .1( .9) O( 0) .1( .4) O( 0) O( 0) O( 0) O( 0) .1( .2) 
448 BRACHYTHECIACEAE .1( .1) O( 0) .1( .5) O( 0) .1( .2) O( 0) O( 0) O( 0) 
432 BRACHYTHECIUM GROENLANDICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
196 BRACHYTHECIUM TURGIDUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
440 BRYUM ALGOVICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
199 ORYUM ARCTICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
205 BRYUM STENOTRICHUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
439 SRYUM TORTIFOLIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
206 BYRUJ1 WRIGHTII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
383 BRYU~l SP .1( .1) O( 0) .1( .1) O( 0) O( 0) O( 0) .3( .9) O( 0) 
209 CAL.LIERGON RICHARDSONII RDBUSTUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
212 CALL I ERG(IN SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 1.2( .4) 
213 CAMPYLIUM STELLATUM O( 0) O( 0) .1( .7) O( 0) O( 0) O( 0) .1( .2) .1< .1) 
214 CATOSCOPlliM NIGRITUN O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
215 CERATODON PURPUREUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
216 CINCLIDIUM ARCTICUM O( 0) .7( .5) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
217 CINCLIDIUM LATIFOLIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
411 CINCLIDIUM STYGIUM .1! .4) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) 

188 



Table B4 (cont'd). 

1403 1404 1406 1408 1411 1413 1415 1420 
449 C I NCLI D I LIM SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
218 C I Hfn PtlYLLUM C I RROSUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
219 CRATONElIR.)N ARCT I CUM .1( .3) O( 0) .I( .5) O( 0) O( 0) O( 0) O( 0) O( 0) 
221 CTENI DI Ur1 MOLLUSCUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
223 CYlHOl'lrll UI1 HYMENOI'IIYLLUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
227 DICR~NUM ANGUS TUM 3.6( .4) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
228 OICRANUM ELONGATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .4( .3) O( 0) 
390 DICRANUM SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
229 DIDYMOOON ASPERIFOLllJS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
230 DISTICHIUM CAPILLACEUM 3.0( .4) O( 0) 5.7( .9) O( 0) 1. 8( 1.0) O( 0) 1.1<1.0) .1( .2) 
232 DI STI CHI UM INCLINATUM .5( .3) O( 0) .I( .4) O( 0) O( 0) O( 0) .5( .3) O( 0) 
233 DITRICHUM FLEXICAULE 2.5( .4) O( 0) e.5( .8) O( 0) .2( .1) O( 0) 1.0( .2) O( 0) 
236 DREi'I\N()CLADUS BREVIFOLIUS O( 0) 28. O( 1. 0) .9( ,C) O( 0) O( 0) O( 0) O( 0) 15.0(1.0) 
237 DREPANOCLADUS REVOLVENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
238 DREPANOCLADUS UNCINATUS O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 
239 OREPANOCLADUS SP. .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
240 ENCAlY PTA ALP INA .1( .1) O( 0) O( 0) O( 0) .1( .1) O( 0) 1.7( .7) O( 0) 
241 ENCIILYPTA PROGERA .1< .2) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
244 ENCALYPTA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
246 FISSIDENS OSMUNDOIDES .1( .3) O( D) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
450 FISSIDENS SP. O( 0) O( 0) .1( .6) O( 0) O( 0) O( 0) O( 0) .1( .1) 
247 FUNARIA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
250 HYLOCOMIUM S?LENDENS OBTUS I FOLI UM 11 .4( .9) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
251 HY PNUM BAf'lBERGER I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
252 HYPNUM CUP~ESSIFORME O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
253 HYPNUM PROCERRIMUM .2( .1) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 
254 HYPNUM REVOLUTur1 O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
256 HYPNliM SP. .1( .1) O( 0) .1( .2) O( 0) O( 0) O( 0) O( 0) O( 0) 
257 LEPTOBRYUM PYRIFORME O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
258 MEESIA TRIQUETRA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
259 MEESIA ULIGINOSA O( 0) O( 0) .1< .5) O( 0) O( 0) O( 0) O( 0) O( 0) 
444 MNIUM ANDRCWSIANUM .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
260 MNI UM BLYTTII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
431 PLAGICJrlNIUM ELLIPTICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
2G2 r1YUr~FLLA .JULACEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
;~64 mrCOPllOfWS WAHLHrBERGl1 . 7( .3) I( .4) 3 . 3( .4) O( 0) O( 0) O( 0) .7( .2) O( 0) 
2G5 OPTIIOTHEG I U~l CHRYSEUM O( 0) 4 ( .6) I .8( .8) O( 0) O( 0) O( 0) .1( .2) O( 0) 
268 PrllLONOTIS FONTANA PUMILA 5.0( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
410 PLAGIOPUS OEDERIANA .I( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
272 POGONATUM ALPINUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
446 POL'fTRICHACEAE .J( .1) .1( .4) .1( .6) O( 0) O( 0) O( 0) O( 0) O( 0) 
'::75 POIILl A NUTANS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
404 POHLIA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
276 RHAGOMITRIUM LANUGINOSUM .2( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
278 RHYTIDIUM RUGOSUM .1( .1) .2( .3) .2( .3) O( 0) .1( .4) O( 0) .5( .6) O( 0) 
27J S(~RPIDIUM SCORPIOIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 3.0( .9) 
280 SCOR~IDIUM TURGESCENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
282 ~PLACHNUM VASCUIOSUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
283 STEGONIA LATIFOLIA PILIFERA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
285 TETRAPLODON MNIOIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
287 THlJlDIUM ABIETINUM O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 
288 TIMMIA AUSTRIACA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) O( 0) 
289 TIMMIA MEGAPOLITANA BAVARICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
290 TIMMIA NORVEGICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
291 TOMENTHYPNUM NITENS 21.6(1.0) O( 0) 25.7(1 .0) O( 0) O( 0) O( 0) 2.0( .6) O( 0) 
292 TORT ELLA ARCTICA O( 0) O( 0) 10.0( .6) O( 0) O( 0) O( 0) O( 0) O( 0) 
296 TORTULA R' rRAL IS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
298 VOl TI A IIYPERBOREA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
903 UNI~N(,)WN MuSS .3( .9) O( 0) 2.0( .3) O( 0) .\( .7) O( 0) 1.6( .9) .1( .4) 

LICHENS 
299 Al EGTORIA NIGRICANS .I( .7) O( 0) O( 0) O( 0) .1( .6) O( 0) 1.1( .9) O( 0) 
300 At ECTOR III OCIIROLEUCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
307 CALOPLACA SP. .1( .1) O( 0) .1( .4) O( 0) · I( 1.0) O( 0) .1( .7) O( 0) 
310 CETRARIA CUCULLATA 1.0( .7) O( 0) .8( .6) O( 0) .111.0) O( 0) 1. 7( 1.0) O( 0) 
311 CETRARIA DELISEI O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
312 CETRARIA ISLANDICA 1.0( .9) O( 0) 1.9( .7) O( 0) .1(1.0) O( 0) .4( .9) O( 0) 
314 CETRARIA NIVALIS .2( .5) O( 0) .1< .2) O( 0) · 7( 1. 0) O( 0) .4( 1.0) O( 0) 
315 CETRARIA RICHARDSONII .1< .2) O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) 
316 CETRARIA TILESII O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 
385 CLADONIA GRACILIS .1( .1) .1( .3) .1( .1) O( 0) O( 0) O( 0) .1( .7) O( 0) 
318 CLADONIA LEPIDOTA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
427 CLADONIA PHYLLClPHORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
319 CLA[JONIA POCILLlIM .1( .7) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .8) O( 0) 
320 CLAOONIA SQUAf'lOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1< .2) 
322 (;LADONIA SP. .I( .2) O( 0) .7( .6) O( 0) O( 0) O( 0) .1( .2) O( 0) 
327 COI~N I CULAR I A D I VERGENS O( 0) O( 0) O( 0) O( 0) .\(1.0) O( 0) .I( .1) O( 0) 
328 DACTYLINA ARCTICA .7( .9) O( 0) 1.5( 9) O( 0) .1( .4) O( 0) . 7( 1. 0) .1( .2) 
329 DACTYLINA RAMULOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
330 EVERNIA PERFRAGILIS O( 0) O( 0) O( 0) O( 0) .1( .9) O( 0) .2( .5) O( 0) 
331 FULGENSIA BRACTEATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
332 GYALECTA FOVEOLARIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
334 HYPOGYMNIA SUBOBSCURA O( 0) O( 0) O( 0) O( 0) .1( .9) O( 0) .2( .6) O( 0) 
336 LECANORA EPIBRYON O( 0) O( 0) 3( .3) O( 0) 1.9( .9) O( 0) .6( .8) .1< .2) 
428 LECIDEA RAMULOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .3) O( 0) 
339 LECIDEII VERNALIS O( 0) O( 0) O( 0) O( 0) .1( .5) O( 0) O( 0) O( 0) 
393 LEPTOGIUM SINNUATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
342 LOP AD I UM FECUNDUM .1( .1) O( 0) O( 0) O( 0) 1.4( .9) O( 0) 2.5( .9) O( 0) 
343 OCHflOLECHIA FRIGIOA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
413 ('IClmeL ECH I A FR I G IDA THELEPHOROIDES .1( .3) 1( 8) .7( .6) O( 0) .1( .8) O( 0) 21 .8( .9) O( 0) 
348 PELT I GEt<A APHTIIOSA .1< .1) O( 0) .5( .1) O( 0) O( 0) O( 0) O( 0) O( 0) 
349 PELTIGERA CANINA S.L. .\( .3) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
353 PELTIGERA SPURIA SOREDIATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
418 PERTUSARIA CORIACEA O( 0) O( 0) O( 0) O( 0) 1.0( .9) O( 0) O( 0) O( 0) 
358 PERTUSARIA DACTYLINA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
384 PERTUSARIA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
360 PHYSCONIA MUSCIGENA O( 0) O( 0) O( 0) O( 0) .1( .8) O( 0) .1( .1) O( 0) 
412 PSOR(')I1A HYPNf)HlJM .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
400 SOI.ORINA SP. .\( .1) O( 0) .1( .1) O( 0) .2( .7) O( 0) .1( .5) .1( .1) 
369 S~~EROPHORUS GLOBOSUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
370 STE'HEOCAULON ALPINUM .1( .1) O( 0) .J( .1) O( 0) .I( .2) O( 0) O( 0) O( 0) 
37~' THAMI-lOL I A SUBUL I FORM IS 1.1( .9) O( 0) 2.2(1.0) O( 0) · 9( 1.0) O( 0) 2. 6( 1 .0) .1( .2) 
42<) TONINIA CUMULATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
375 XANHIOR I A ELEGANS O( 0) O( 0) O( 0) O( 0) .\(1.0) O( 0) O( 0) O( 0) 
403 UNKNOWN CRUSTOSE LICHEN O( 0) O( 0) .1( .1) O( 0) 1.6( .5) O( 0) .5( .4) O( 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. 

1403 1404 1406 1408 1411 1413 1415 1420 

37C UNKNUWN FRUTICdSE LICHEN O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) 
379 NOSTOC COMMUNE O( 0) 1.7( .9) O( 0) O( 0) O( 0) 23. O( 1 ,0) O( 0) 4. 6( 1.0) 
380 NdSTOC SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

1501 1503 1504 1505 1507 1508 1510 1511 

VASCULAR PLANTS 
2 ALOPECURUS ALPINUS ALPINUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
3 Ai'lDROSACE CIIAMA E J ASME LEHMANNIANA O( 0) O( 0) O( 0) O( 0) .1( .3) O( 0) O( 0) OC 0) 
4 ANDROSACE SEPTENTRIONALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
5 ANEMONE PARVIFLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
6 ANFr'iONE R I CHARDSdN I I O( 0) O( 0) O( 0) O( 0) · 2( 1 .0) O( 0) O( 0) OC 0) 
9 ARCTAGROSTIS LATIFdLIA S.L. O( 0) O( 0) .1( .2) O( 0) O( 0) O( 0) .1( .3) O( 0) 

10 ARCTOf'HIU\ FULVA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
12 A.1(11Ef.IA M/\RITIMA. ARCTICA O( 0) O( 0) O( 0) 0'( 0) O( 0) O( 0) O( 0) O( 0) 
13 ARTEMISIA ARCTICA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
14 ARTEMISIA BOREALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
15 ARTEMISIA GLOMERATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
HI ASTRAGALUS ALPINUS O( 0) O( 0) O( 0) O( 0) 3.5(1.0) O( 0) O( 0) OC 0) 
19 ASTRAGULlJS UMBELLATUS O( 0) O( 0) O( 0) .6( ,3) 1. 4 (1,0) O( 0) O( 0) O( 0) 
22 BRAYA PURPURASCENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
23 BRAYA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
24 BROMUS PUMPELLIANUS ARCTICUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
25 CALTHA PALUSTRIS ARCTICA O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
27 CAROAMINE DIGITATA O( 0) J( 0) .1( .8) O( 0) O( 0) O( 0) .1( .3) OC 0) 
28 CAROhMINE PRATENSIS ANGUSTIFdLIA O( 0) J( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
29 CAI~EX AQUA TIL IS S,L. 22, 1 (1.0) 13 :Hl .0) O( 0) O( 0) O( 0) 26. 2( 1 .0) .2( .3) 10. 8( 1. 0) 
30 CP.REX A Tf<OFUSCA O( 0) 2, I( ,9) OC 0) O( 0) O( 0) O( 0) O( 0) .1( .3) 
31 CAREX B I C;ELO\~ I I O( 0) O( 0) 5.6( .9) O( 0) O( 0) O( 0) 1,0( .6) O( 0) 
33 CAI/EX r1AR I NA .1( .4) .6( .7J O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
35 CAf1FX t1ErJ13RANACEA O( 0) .8( .5) 4. 8( 1 .0) o( 0) O( 0) .1( .3) 11 .4( .9) 1.2( .5) 
36 CAREX MISANDRA MISANDRA O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) 
37 CAREX RARI FLoriA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
38 CAREX ROTUNDATA .1( .4) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 2.8( .9) 
39 CAREX RUPESTRIS O( 0) O( 0) O( 0) 5. 9( 1 .0) 1.5( .2) O( 0) O( 0) O( 0) 
40 CARE)( SAXAT ILlS LAXA 1.3( .9) 1.0( .5) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
41 CAREX SCIRPOIDEA O( 0) O( 0) .3( .1) .1( .1) 4. 6( 1.0) O( 0) O( 0) O( 0) 
42 CAREX SUf'SPATHACEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
44 CAREX VAGI NATA O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) 
45 CAREX SP, O( 0) ,1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
46 CASSIOPE TETRAGdNA TETRAGdN,A. O( 0) O( 0) ,1( .6) O( 0) O( 0) O( 0) O( 0) O( 0) 
47 CEIIASTI UM BEERI NGI PllUM BEER I NGI ANUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
49 CHRY SArHHEl'llJM INTEGRIFOLIUM O( 0) O( 0) .2( .9) .2( ,8) · 6( 1 ,0) O( 0) .1( .1) O( 0) 
51 (;OnILEAf~ I A OFF I C I NALI S ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
52 OF SCfiAt-lPS I A CAESPITOSA ()RIF.:rnALI S O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
53 UI;AI1A ALP INA O( 0) O( 0) ,1( .7J .1( .3) .1( .3) O( 0) .1( .2) O( 0) 
56 Df<ABA LACfEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
57 DRABA SP O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
58 DRYAS INTEGRIFOLIA INTEGRIFOLIA O( 0) 2( .3) 50. 5( 1 0) 58. 7( 1 .0) 42. 1(1 .0) .1( . 1) 28 . 3( 1 .0) .1( .1) 
59 OUPONTIA FISHERI S.L. .1( ,7) 2( .2) O( 0) O( 0) O( 0) 2.1 (1 ,0) .1( ,3) .1( .4) 
61 ELYMLJS ARENARIUS MOLLIS V I Ll,OS I SS I MUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
62 EPILOBIUM LATIFOLIUM O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) 
63 EQUI SETur1 ARVENSE O( 0) O( 0) O( 0) O( 0) O{ 0) .3( .6) O( 0) O( 0) 
64 EOUISETUM SCIRPOIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
65 EQUISETUM VARIEGATUM .2( .9) ,7( 1 .0) .1( .6) O( 0) .2( .1) .1( ,5) O( 0) .1( .8) 
66 ER I GERON Ef< I acEPHALUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

399 ER I OPIDRLJtl ANGUS T I FOL I UM S.L. 1.2( .8) 4.4( . 9) 13 . 7( 1 .0) O( 0) O( 0) 3 O( .9) 18. 3( 1 .0) 21.5(1.0) 
69 E R I OPHORUM RUS SEOLUM .1( .9) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .4) 
70 ERIOPIIORLJt1 SCIIEUCHZERI SCHEIJCHZERI O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
72 EI~ I OPflORlJt1 VAG I NATUM O( 0) O( 0) .2( .1) O( 0) O( 0) O( 0) O( 0) OC 0) 
73 EUTF<Er1A EIlI,ARDS I I O( 0) O( 0) O( C) O( 0) O( 0) O( 0) O( 0) O( 0) 
74 FESTLJCA BAFFINENSIS O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
76 FESTUCA RUllRA O( 0) O( 0) O( :) O( 0) O( 0) O( 0) O( 0) OC 0) 
78 GENT I ANELI A PROP I NQUA PROPINQUA O( 0) O( 0) O( 0) O( 0) .2( .5) .1( .6) O( 0) O( 0) 
79 HIEROCHLOE PAUCIFLORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
83 JUNCUS BIGLUMIS O( 0) .1( ,3) .1( .1) O( 0) O( 0) O( 0) O( 0) .1( .1) 
84 JUNCUS CASTANEUS CASTANEUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
86 KODRESIA MYOSUROIDES O( 0) O( 0) O( 0) .1( .3) 1.0( .9) O( 0) O( 0) O( 0) 
89 I ESQUERELLA ARCTICA O( 0) O( 0) O( ,,~J ) O( 0) O( 0) O( 0) O( 0) O( 0) 
90 LLOYDIA SEROTINA O( 0) O( 0) O( 0) . 2( 1 .0) .1( .8) O( 0) O( 0) OC 0) 
91 LUZULA ARcrlCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
92 LUZULA CUNFUSA O( 0) O( 0, O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
94 MINUA.RTIA ARCTICA O( 0) O( 0) ,6( I 0) .9( .4) .1( .4) O( 0) O( 0) O( 0) 
96 MINUARTIA RUBELLA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

100 OXYT~OPIS BOREALIS O( 0) O( 0) O( 0) O( 0) 1.3( .6) O( 0) O( 0) O( 0) 
103 OXYTROPIS NIGRESCENS BRYOPHILA O( 0) O( 0) O( 0) O( 0) .2( .1) O( 0) O( 0) O( 0) 
105 PAPAVER LAPPONICLJM OCCIDENTALE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
106 PAPAVER MACdUNI I O( 0) O( 0) ,5( 1 ,0) .I( .2) .2( .7J O( 0) O( 0) O( 0) 
108 PAI~Ry'A NUDICAULIS NUDICAULIS O( 0) O( 0) O( 0) .1( .2) .2( ,7) O( 0) O( 0) O( 0) 
109 PED I CULPR I S CAPITATA O( 0) O( 0) O( 0) .1( .1) .2( .5) O( 0) .1( .3) O( 0) 
110 PEDICULARIS LANATA O( 0) O( 0) .2( .8) .1( .3) .2( .8) O( 0) .5( .7) O( 0) 
112 PEDICLJLARIS SUDETICA INTERldR O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
381 PED I ClJLAf; IS SUDET I CA S.L. .5( .8) 1 2( 1 .0) O( 0) O( 0) O( 0) O( 0) O( 0) .6C .9) 
114 PETASITES FRIGIDUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
117 POA A.LP I GENA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
118 POA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
119 POA GLAUCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
121 POA SP. O( 0) O( 0) O( 0) .1( .1) .1( .3) O( 0) O( 0) OC 0) 
122 POlEM0NIUM BOREALE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
124 POLYGONlm VIVIPARUM .2( .3) .2( ,8) .1( .5) .1(, .5) · 6( 1 .0) .2C .7) O( 0) .J( .1) 
127 POTEIITI LLA UNIFLClRA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
129 PUCCINELLIA ANDERSON I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
130 PUCCINELLIA PHRYGANODES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
131 PYROLA GRANDIFLdRA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
133 RANUNCULUS PALLAS I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
134 RANUNCULlJ.S PEDA T I F I DUS AFF I N I S O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) OC 0) 
137 SAGINA IN1ERMEDIA O( 0) O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) 
139 SALIX ARCTICA .3( .3) 6( .8) 1, 4( 1 .0) O( 0) O( 0) O( 0) 2.6( .9) .5( .6) 
140 SALIX LAtlATA RI CHARDSONI I O( 0) .3( . 2) O( • 0) O( 0) .1( .2) O( 0) O( 0) O( 0) 
141 SALIX OVALIFOLIA dVALIFdLIA .2( .1) 1( .3) O( 0) O( 0) O( 0) 6.4(1 .0) O( 0) OC 0) 
142 SAl I X PLA.N I Fdl I A PlJLCHRA PULCHRA O( 0) )( 0) .3( .7J O( 0) O( 0) O( 0) O( 0) O( 0) 
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Table B4 (cont'd). 

1501 1503 1504 1505 1507 1508 1510 1511 
143 SAL! X RET I CIJLA TA t?E T I CULATA .1( .1) :J( 0) .1( .4) O( 0) 3.3(1.0) 11.4(1. 0) .1( .3) .1( .1) 
144 SALIX ROTUNDIFOLIA ROTUNDIFOLIA O( 0) O( 0) .1( .2) .1( .1) 5.4(1.0) 8.2( 1 .0) O( 0) O( 0) 
145 SI'IJS:;UHEA ANGUSTIFOLIA O( 0) O( 0) O( 0) 1.2( .9) .1( .2) O( 0) O( 0) O( 0) 
14') 5A)( I FRAGA CAESPITOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
147 SAXIFRAGA CERNUA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
148 SAXIFRAGA FOLIOLOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
149 SAXIFRAGA HIERACIFOLIA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
150 SAXIFRAGA HIRCULUS PROPINQUA O( 0) .1( .5) O( 0) O( 0) O( 0) .1( .2) O( 0) O( 0) 
151 SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA .1( .1) .1( .2) 1.6( .8) 9. 8( 1 .0) 2.9(1.0) O( 0) .8( .8) O( 0) 
154 SENECIO ATROPURPUREUS FRIGIDUS O( 0) O( 0) . 4( 1. 0) O( 0) O( 0) O( 0) .2( .9) O( 0) 
156 SENECIO RESEDIFOLIUS O( 0) O( 0) O( 0) O( 0) .1( .5) O( 0) O( 0) O( 0) 
157 SILENE ACAULIS O( 0) O( 0) O( 0) O( 0) . 3( 1. 0) O( 0) O( 0) O( 0) 
159 SllENE WAHLBERGELLA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
1(;0 STELl .AR I A HUM I FUSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
1 &1 STELIARIA LAETA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
16-1 T AR!\XACUr1 PHYMA TOCARPUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
165 TlIALI CTRUII ALPI NUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
168 TRISETUI1 :-;PI CATUM SPI CATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
169 UTRICULARIA VULGARIS MACRORHIZA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
172 WILHELMSIA PHYSODES O( 0) O( 0) O( 0) O( 0) O( 0) .1( .6) O( 0) O( 0) 
901 UNKNOWN t1ONOCOT O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .2) O( 0) 
902 UNKNmm D I COT O( 0) O( 0) .1( .1) .1( .1) .1< .2) .1< .2) O( 0) .1< .2) 

LIVERWORTS 
173 ANEURA PINGUIS O( 0) 1( .1) O( 0) O( 0) .1( .4) O( 0) .1( .1) .1( .2) 
426 ANASTROPIIYLLUM MI NUTUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
175 BLEPliARU'jlOMA TRICHOPHYLLUM BREVI RETE O( 0) O( 0) .1( .1) .1( .7) O( 0) O( 0) O( 0) O( 0) 
397 CALYPOGUA MUELLERIANA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
460 GYI1NOCOI C.II I Nt-LATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
441 HAlWAlITHU:': FLOTOI~ I .A.NUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
405 LOPIIOZIA BINSTEADII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
433 LOPIIOZ I A IIETERUCOLPA O( 0) O( 0) O( (,) O( 0) O( 0) O( 0) O( 0) O( 0) 
407 L'JPHOZI A (JUADRI LOBA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
486 LOPHOZIA SP. O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
182 PLAGIOCHILA ARCTICA O( 0) O( 0) .1( .3) O( 0) O( 0) O( 0) O( 0) O( 0) 
184 PTILIDIUM CILIARE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
185 RADULA PROLIFERA O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) 
406 SCAPAHIA 5 I MMOHS I I O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
188 UNKNOWN LEAFY LIVERWORTS .1( .3) O( 0) .1( .2) O( 0) O( 0) O( 0) O( 0) O( 0) 
189 U~(NOWN THALLOID LIVERWORTS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 

MOSSES 
192 AIJLACOMNIUM AC1JMINATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
193 1'.IJLAClJMNIUI1 PALUSTRE O( 0) O( 0) O( u) O( 0) O( 0) O( 0) O( 0) O( 0) 
194 AULACOMNIUM TURGIDUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
448 BRACIIYTHEC I ACEAE .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
432 BRACHYTHECIUM GROENLANDICUM O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) .1( .2) O( 0) 
196 BRACHYTIIECIUM TUI~GIDIJi"1 O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
440 FlRYUM ALG"VICUM O( 0) O( 0) .;( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
199 BRYUM ARCTICUM O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
205 BRYU,'1 STENOTRICHUM O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) 
439 BRYUi'1 TDRTIFOLIUM O( 0) O( 0) O( I)) O( 0) O( 0) O( 0) O( 0) O( 0) 
206 BYRUI1 ImlGHTl1 O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
383 BRYLIM SF'. 1.5( .3) 2. O( .6) .3( .2) .1( .2) .1( .1) 1.6(1.0) .1( .6) .1( .4) 
209 CALL I ERGOI'~ R I CIlARDSON I I ROBUSTUM 4.7(1.0) 4. 8( 1 .0) O( 0) O( 0) O( 0) 1. 3( 1. 0) O( 0) O( 0) 
212 CALL I ERGOII SP O( 0) O( 0) O( 0) O( 0) O( 0) 6.1 ( .9) .1( .6) .4( .4) 
213 CAM?YLIUM STELLATUM .1( .2) 3. 2( .3) OC .5) O( 0) .2( .3) 16.5(1.0) .4( .8) .1< .1) 
214 CA TOSCOf' I I JI'1 N I GR I TUM .1( .1) 2. 1( .5) 1.0( .1) O( 0) O( 0) .1( .7) .1( .2) .1( .1) 
215 C;[I~ATOO',rr PUI<f'IJREUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
216 CINCLIDIUM ARCTICUM .1( .4) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .3) O( 0) 
217 C I NCLI D 111M LA lJ FOLI UM 10. 8( 1 .0) 12. 7( .9) O( 0) O( 0) O( 0) O( 0) O( 0) 1.2( .6) 
411 CINCLIDIUM STYGIUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
449 C I Nell D I UM SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
218 CIRRIPHYLLUM CIRROSUM O( 0) O( 0) .5( .4) O( 0) O( 0) O( 0) O( 0) O( 0) 
219 CRATONEURON ARCTICUM O( 0) O( 0) .1( .6) .1( .2) O( 0) O( 0) .1( .8) O( 0) 
221 CTENIDIUM MOLLUSCUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
223 CYRTOMNIUM HYMENOPHYLLUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
227 D I CRANUM ANGUSTUI1 O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
228 D I CR,\NlIM ELONGA TUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
390 D I CI'(ANUM SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
229 lJ I Dnl0DON ASPER I FOL I US O( 0) O( 0) O( 0) .1( .1) .5( .3) O( 0) .1( .1) O( 0) 
230 DI STI Cil I'IM CAPI LLACEUM 2.0( 3) 5.0( .7) 5. 5( 1 .0) .3( .8) 6.9( .8) O( 0) 2.9(1.0) .5( .4) 
;~32 DISTICHIUM I NCLINATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
233 DITRICHUM FLEXICAULE O( 0) .1( .1) 33. 5( 1 .0) 1.3( .9) 16.0( .6) O( 0) 22.0( .9) O( 0) 
236 DREPANOCLADUS BREV I FOLI US 49. 5( 1 .0) 30. O( 1. 0) 2 5( .7) O( 0) O( 0) .5( .8) 3.9(1.0) 5.9( .9) 
237 DHEPANOCLADUS REVOLVENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
238 DREPANOCLADUS UNCINATUS O( 0) O( 0) O( 0) .1( .1) 5.1 ( .5) Oc 0) O( 0) O( 0) 
239 DREPANOCLADUS SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
240 ENCALYPTA ALPINA .1( .2) O( 0) .1( .4) .1( .2) O( 0) .1( .1) .1( .9) .1( .6) 
241 ENCALYPTA PROCERA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
244 ENCALYPTA SP. O( 0) O( 0) O( 0) O( 0) .1( .5) O( 0) O( 0) O( 0) 
246 FISSIDENS OSMUNDOIDES O( 0) O( 0) O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) 
450 FISSIDENS SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1< .2) 
247 FUNARIA ARCTICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
250 HYLOCOMIUM SPLENDENS OBTUSI FOLI UM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
251 HYPNUM [\!\I1BERGERI O( 0) O( 0) 13. 2( 1 .0) .1( .1) O( 0) O( 0) 4.3( .8) O( 0) 
252 HYPNUM CUPRESSIFORME O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
253 IiYPNU~l PRlJCEF(R I ~IUM O( 0) O( 0) O( 0) .1( .6) .1< .5) O( 0) O( 0) O( 0) 
254 HYPNUM RrVOLUTUM O( 0) O( 0) .2( .6) O( 0) O( 0) O( 0) O( 0) O( 0) 
256 HYPNUM SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
257 LEPTOBRYUM PYRIFORME O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
258 MEESIA TRIQUETRA 8. O( 1 .0) 15. o( 1 .0) O( 0) O( 0) O( 0) O( 0) O( 0) .I( .5) 
259 MEESIA ULIGINOSA O( 0) .5( .2) .1( .2) O( 0) O( 0) O( 0) .5( .5) O( 0) 
444 MNIUM ANDREWSIANUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
260 MNIUM BLYTTII O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
431 PLAGIOMNIUM ELLIPTICUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 01 
262 MYIJRELLA JULACEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
264 ONCOPIIORUS WAHLENBERGII O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) I.I( .3) O( 0) 
265 ORTIiOTHFCIUM CHRYSEUM .I( .1) I.O( .1) .I( .5) O( 0) .2( .3) O( 0) .8( .7) O( 0) 
268 f'HILONClTIS ForHANA PUMILA O( 0) O( 0) O( 0\ O( 0) O( 0) 4.0(1.0) O( 0) O( 0) 
410 PLAGIOPII~ OEDERIANA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
272 POGOHATUM ALP I HUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
446 POL YTR I CHACEAE O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
275 PorlL I A NUT ANS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
404 POHLI A SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 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. 

1501 1503 1504 1505 1507 1508 1510 1511 

276 RHACCMITRIUM LANUGINOSUM O( 0) O( 0) oe 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
278 RHYTIDIUM RUGOSUM O( 0) O( 0) O( 0) ,1( .1) O( 0) O( 0) O( 0) O( 0) 
279 SCORPIDIUM SCORPIOIDES 7.5(1.0) 3.2( .6) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
280 SCORPIOIUM TURGESCENS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .2( .2) 
282 SPLACHNUM VASCULOSUM O( 0) O( 0) oe 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
283 STEGONIA LATIFOLIA PILIFERA O( 0) OC 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
285 TETHAPLODON MNIOIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) 
287 THUI [II UM .1\13 I ETI NUM O( 0) O( 0) .1( .2) 1.5( .6) .1( .4) O( 0) O( 0) O( 0) 
288 TIMMIA AUSTRIACA .1( .1) O( 0) .1( .2) O( 0) O( 0) O( 0) O( 0) O( 0) 
289 T IIU'II A MFGAPOL I T ANA BAVARICA .1( .1) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
290 TIMMIA NuRVEGICA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
291 rOMENTHYPNUM NITENS .1( .1) O( 0) 21 . 5( 1. 0) .1( .2) .5( .5) O( 0) 29. 5( 1.0) O( 0) 
2&2 TORTELLA ARCTICA O( 0) O( 0) O( 0) O( 0) 1. O( .3) O( 0) O( 0) O( 0) 
296 TORTULA RURALIS .1( .1) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) O( 0) 
298 VOITIA HYPERBOREA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
903 UNKNOlm ~10SS O( 0) .1( .1) 1. O( .9) .1( .4) 1.5( .3) .1( .3) .1( .5) .5( .6) 

LICHENS 
299 ALEcrORIA NIGRICANS O( 0) O( 0) O( 0) .1( .6) O( 0) O( 0) O( 0) O( 0) 
300 ALECTORIA OCHROLEUCA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
307 CALOPLACA SP. O( 0) oe 0) O( 0) .1( .9) O( 0) O( 0) O( 0) O( 0) 
310 CETRARIA CUCULLATA O( 0) O( 0) .1( .3) .1( .8) O( 0) O( 0) .1( .2) O( 0) 
311 CETRARIA DELISEI O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 
312 CETRARIA ISLANDICA O( 0) Ie .1) .4( .7) .5( .5) O( 0) O( 0) 1.7( .9) O( 0) 
314 CETRARIA NIVALIS O( 0) O( 0) O( 0) .1( .3) O( 0) O( 0) O( 0) O( 0) 
315 CETRARIA RICHARDSONI I O( 0) O( 0) .1( .1) .5( .5) O( 0) O( 0) O( 0) O( 0) 
316 CETRARIA TI LESII O( 0) 0( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
385 CLADONIA GRACILIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
318 CLADONIA LEPIDOTA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
427 CLADONIA PHYLLOPHORA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
319 CLADONIA POCILLUM O( 0) )( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
320 CLADONIA SQUAMOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
322 CLADONIA SP. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
327 CORNICULARIA DIVERGENS O( 0) Q( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
328 DACTYLINA ARCTICA O( 0) O( 0) .1( .8) .2( .8) O( 0) O( 0) .3( .6) O( 0) 
329 DACTYLINA RAMULOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
330 FVERNIA PERFRAGILIS O( 0) O( 0) O( 0) 1.7( .9) O( 0) O( 0) O( 0) O( 0) 
3;'1 fULGE"NSIA BRAcTEATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
332 GYALECTA FOVEOLARIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
334 IIYPOGYf1N I A SU130BSCURA O( 0) O( 0) O( 0) .3( .2) O( 0) O( 0) O( 0) O( 0) 
a36 LECANORA EPIBRYON O( 0) O( 0) .1( .5) 12. 6( 1. 0) .1( .2) O( 0) .1( .2) O( 0) 
428 L EC IDEA r;:\MULOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
339 LECIDEA VERNALIS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
393 LEPTOGIUI'I SINNUATUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
342 LOPAD I UM FECUNDUM O( 0) O( 0) O( 0) 1.1( .8) .1( .2) O( 0) O( 0) O( 0) 
343 OCIlROLECHIA FRIGIDA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
413 OCHROLECHIA FRIGIDA THELEPHOROIDES O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
348 PELTIGERA APHTHOSA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) .5( .4) O( 0) 
349 PELTIGERA CANINA S.L. O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
353 PEl.TIGERA SPURIA SOREDIATA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
418 PERTUSARIA CORIACEA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
3~)8 PEI<TUSAR I A DACTYLI NA O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
384 f'f:HTUSAR I A Sf'. O( 0) O( 0) O( 0) O( 0) .1( .1) O( 0) O( 0) O( 0) 
360 PHYSCONIA MUSCIGENA O( 0) O( 0) O( 0) 1.1( .4) O( 0) O( 0) O( 0) O( 0) 
412 f'sormf1A H'{PNORUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
400 SOLOR I NA Sf'. O( 0) O( 0) .1( .4) O( 0) O( 0) O( 0) O( 0) O( 0) 
369 SPHAEROPHORUS GLOBOSUS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
370 STEREOCAULON ALPINUM O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
372 THAMNOLIA SLJBULIFORMIS O( 0) .1( .1) 7.0(1.0) 4. 9( 1. 0) .1( .3) O( 0) 2. 7( 1 .0) O( 0) 
429 TON I N I A rtJMULATA O( 0) O( 0) O( (II O( 0) O( 0) O( 0) O( 0) O( 0) 
375 XANTHORIA ELEOANS O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) O( 0) 
403 UNKNOWN CRUSTOSE LICHEN O( 0) O( 0) O( 0) .5( .5) .1( .1) O( 0) O( 0) O( 0) 
378 UI,II<NOIm FRUT I COSE L I CHEN O( 0) O( 0) O( 0) O( a} O( 0) O( 0) O( 0) O( 0) 
379 NuSTOC CO~ll'lUNE 5.5(1 . 0) 3.7( .8) O( ;') O( 0) O( 0) O( 0) O( 0) .1( .3) 
380 NOSTOC SP. O( 0) O( 0) O( J) O( 0) O( 0) O( 0) O( 0) O( 0) 

1512 1516 1519 

VASCULAR PLANTS 
2 ALOPECURUS ALPINUS ALPINUS O( 0) O( 0) O( 0) 
3 ANDROSACE CHAMAEJASME LEHMANNIANA O( 0) O( 0) O( 0) 
4 ANDROSACE SEPTENTRIONALIS O( 0) O( 0) O( 0) 
5 ANEMONE PARVIFLORA O( 0) O( 0) O( 0) 
6 ANEMONE RICHARDSONI I O( 0) O( 0) O( 0) 
9 ARCTAGROSTIS LATIFOLIA S.L. O( 0) O( 0) O( 0) 

10 ARCTOPHILA FULVA O( 0) O( 0) O( 0) 
12 ARMENIA MARITIMA ARCTICA O( 0) O( 0) O( 0) 
13 ARTEMISIA ARCTICA ARCTICA O( 0) O( 0) O( 0) 
14 ARTEMISIA BOREALIS O( 0) O( 0) O( 0) 
15 ARTEMISIA GLOMERATA O( 0) O( 0) O( 0) 
18 AsrRArALt~ ALPINUS O( 0) O( 0) O( 0) 
19 ASTf<AGULtJ:'; UI1BELl.ATUS O( 0) O( 0) O( 0) 
22 BRAY A PUf;I'URASCENS O( 0) O( 0) O( 0) 
23 BRAYA SP. O( 0) O( 0) O( 0) 
24 BRlXIUS PUt1PELL I ANUS ARCT I CUS O( 0) O( 0) O( 0) 
25 CALTHA PAI.USTR I S ARCT I CA O( 0) O( 0) O( 0) 
27 CARDAMINE DIGITATA O( 0) O( 0) O( 0) 
28 CARDAMINE PRATENSIS ANGUSTI FOLI A O( 0) O( 0) O( 0) 
29 CAREX AGLJ/I TI LI S S. L 1 3( .3) 17. 9( 1 . 0) O( 0) 
30 CAREX ATROFUSCA O( 0) .9( .3) O( 0) 
31 CAREX BIGELOW I I 7. 5( 1 . 0) O( 0) O( 0) 
33 CAREX MARINA O( 0) O( 0) .8( .2) 
35 CAREX MEf1BRANACEA 5.4( .9) .1( .1) 20. 3e 1. C') 

°36 CAREX MIS~NDRA MISANDRA O( 0) .1( .2) .1( .··1) 

37 C/\REX RAR I FLORA O( 0) O( 0) O( 0) 
38 CAREX RO rudDATA O( 0) O( 0) oe 0) 
39 C IREX fWPESTRI S O( 0) O( 0) O( C) 

40 CAREX SAXATILIS LAXA O( 0) O( 0) O( 0) 
41 CAREX SCIRPOIDEA O( 0) O( 0) .2( ;') 

42 CAREX SliBSPATHA.CEA O( 0) O( 0) O( .) 

44 CARE>( VAGI NATA O( 0) O( 0) O( 0) 
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Table B4 (cont'd). 

1512 1516 1519 

45 CAREX SP. O( 0) 1.6( .1) .IC .1) 
46 CASSIOPE TETRAGONA TETRAGONA O( 0) O( 0) O( u) 
47 CERASTIUM BEERINGIANUM BEERINGIANUM O( 0) 01 0) 0' OJ) 
49 CIIRY S,\NTHEI'1UM INTEGRIFOLIUM O( 0) O( 0) .It I) 
51 COCHLEARIA OFFICINALIS ARCTICA O( 0) O( 0) O( J) 

52 DESCHAMPSIA CAESPITOSA ORIENTALIS O( 0) O( 01 O( 0) 
53 DRABA ALPINA O( 0) O( 01 O( 0) 
56 DRAPA L ACTEA O( 0) O( 0) O( 0) 
57 DRABA SP. O( 0) O( 0) ()C .J) 

58 DRYAS INTEGRIFOLIA INTEGRIFOLIA 20. 6( I .0) .11 .5) ;.: I .0) 
59 DUPONTI A F I SHEin S. L. O( 0) .1(1 .0) (; 0) 
f>1 EL YMIJS AREIIAR I US MOLL IS VILLOSISSIMUS 01 0) O( 0) OC J) 
62 EPI LOBI UI1 LATI FOLI UM O( 0) O( 0) O( J) 

63 EQUISEfUM ARVENSE O( 0) O( 0) O( 0) 
64 EQUISETUM SCIRPOIDES O( 0) O( 0) O( 0) 
65 EQUISETUM VARIEGATUM .I( .3) 4. 3( 1 .0) 8( .2) 
66 ERIGERON ERIOCE?HALUS O( 0) O( 0) O( 0) 

399 ER I OPHom:,1 ANGUST I FOL I UM S.L. 9. 2( 1.0) 5. 9( 1 . 0) 24 . 1(1 .0) 
69 ERIOPHORUM RUSSEOLUM O( 0) O( 0) O( OJ 
70 Ef,(IOPfl0RUM SCHEUCHZERI SCHEUCHZERI O( 0) ·1( 0) O( 0) 
72 ERIOPIIORUf1 VA.GINATUM OC 0) O( 0) O( 0) 
73 EUfR[MA EDWARDSI I O( 0) )( 0) .I( .2) 
74 F[STUCA DAFFINENSIS O( 0) J( 0) O( 0) 
76 fESTUCA RUl>RA O( 0) O( 0) O( 0) 
78 GlNTIANELLA PR0PINQUA PROPINQUA O( 0) O( 0) O( 0) 
79 III EROCHLOE PAUC I FLORA O( 0) O( 0) O( 0) 
83 JUNClJS BIGLtJrllS O( 0) .I( .2) O( 0) 
C4 JUNCUS CASTANEUS CASTANEUS O( 0) O( 0) O( 0) 
8G KOBRESIA MYOSUROIDES O( 0) O( 0) O( 0) 
89 LESQUEREI_LA ARCT I CA O( 0) O( 0) O( 0) 
90 LLOYD I A SEI~tlT I NA O( 0) O( 0) O( 0) 
91 LUZULA ARCTICA O( 0) O( 0) O( 0) 
92 LUZULA CtJtlFUSA O( 0) O( 0) O( 0) 
94 MINlJARTIA ARCTICA O( 0) O( 0) O( 0) 
96 MINlJARTIA RUBELLA O( 0) O( 0) O( 0) 

100 OXYTROPIS BOREALIS O( 0) O( 0) O( 0) 
103 OXYTROPIS NIGRESCENS BRYOPHILA O( 0) 01 0) O( 0) 
105 PAPAVER LAPPONICUM OCCIDENTALE O( 0) O( 0) O( 0) 
106 PAPAVER MACOUNII O( 0) O( 0) O( 0) 
108 PArHiYA NUDICAULIS NUDICAULIS O( 0) O( 0) O( 0) 
109 PEDICULARIS CAPITATA O( 0) O( 0) O( 0) 
110 PEDICULARIS LAN AT A .I( .1) O( 0) .I( .5) 
112 PEDICIJLARIS SUDETICA INTERIOR O( 0) O( 0) O( 0) 
381 PEDICULARIS SUDETICA S.L. O( 0) . 7( 1 .0) O( 0) 
114 PCfASITES FRIGIDUS O( 0) O( 0) O( 0) 
117 POA ALPIGENA O( 0) O( 0) O( 0) 
118 POA ARCTICA O( 0) O( 0) O( 0) 
119 POA GLAUCA O( 0) O( 0) O( 0) 
121 POA SP. O( 0) O( 0) O( 0) 
122 POLEMOI'llllM BOREALE O( 0) O( 0) O( 0) 
124 POLYGCNUM VIVIPARUM .1( .8) .I( .5) .1( .8) 
127 POTENTILI.A UNIFLORA O( 0) O( 0) O( 0) 
129 PlJCCIN':LLIA ANDERSON I I O( 0) O( 0) O( 0) 
130 PUCCINELLIA PHRYGANODES O( 0) O( 0) 01 0) 
131 PYROLA GR~NDIFLORA O( 0) O( 0) O( 0) 
133 RANUNCULUS PALLAS I I O( 0) O( 0) O( 0) 
134 RANUNCULUS PEDATIFIDUS AFFINIS O( 0) OC 0) O( 0) 
137 SAGINA INTERMEDIA O( 0) O( 0) O( 0) 
139 SALIX ARCTICA 2. 3( 1. OJ .3( .4) . Ill. 0) 
140 SALIX LANATA RICHARDSONII .21 .2) .1( .1) .1( .1) 
141 SALIX OVALIFOLIA OVALIFOLIA O( 0) .1( .6) O( 0) 
142 SALIX PU\oJl FOLI A PULCHRA PULCHRA O( 0) O( 0) O( 0) 
143 SALIX RFTICULATA RETICULATA .5( .6) .1( .1) ~.O( .9) 
144 SALIX ROfUNDIFOLIA ROTUNDIFOLIA O( 0) O( 0) O( 0) 
145 SAUSSUREA ANGUSTIFOLIA O( 0) O( 0) O( 0) 
146 SAXI FnAG,., CAESPITOSA O( 0) O( 0) OC 0) 
147 Sf.XI FRAGA. CERNUA O( 0) O( 0) O( 0) 
148 St.X I FHAG/\ FOLI OLOSA O( 0) O( 0) O( Cl) 
149 SI\X I FRAG .... HI ERAC I F OLI A O( 0) O( 0) O( d) 
150 SAXI FRAG!\ HIRCULUS PROPINQUA .1( .3) .1( .1) O( 0) 
151 SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA .1( .6) .1( .2) .5( .1) 
154 SENECIO ATROPURPUREUS FRIGIDUS O( 0) O( 0) O( "J) 
156 SENECIO RESEDIFOLIUS O( 0) O( 0) O( 0) 
157 SILENE ACAULIS O( 0) O( 0) O( 0) 
159 SILENE WAHLBERGELLA ARCTICA O( 0) O( 0) O( 0) 
160 STELLARIA HUMIFUSA O( 0) O( 0) O( 0) 
161 STELLARIA LAETA O( 0) O( 0) O( 0) 
164 TARA)(AClJ~1 PHYMATOCARPUM O( 0) O( 0) O( 0) 
165 HIAL I ClI, JM ALP 1 NUM O( 0) O( 0) O( 0) 
If>8 TRISETUM SPICATUM SPICATUM O( 0) O( 0) O( 01 
169 U 1 R I CULM, 1 A VULGAR IS MACRORH I ZA O( 0) O( 0) O( 0) 
172 WILHELMSIA PHYSODES O( 0) O( 0) O( 0) 
901 UNI:I·IOWN tll)NOCOT O( 0) O( 0) .1( .1) 
90~ UNKNO~JN D I COT .1( .3) O( 0) O( 0) 

LIVERWORTS 
173 ANEURA PINGUIS .1( .2) .5( .2) O( 0) 
426 ANASTROPHYLLUM MINUTUM O( 0) O( 0) O( 0) 
175 BLEPHAROSTOMA TRICHOPHYLLUM BREVI RETE O( 0) O( 0) O( 0) 
397 CALYPOGEIA MUELLERIANA OC 0) O( 0) O( 0) 
460 GYi1NOCOLFA INFLATA O( 0) O( 0) O( 0) 
441 11AHPAIHHUS FLOTOW I ANUS O( 0) O( 0) O( 0) 
405 LOI'HOZIA BINSTEADII O( 0) O( 0) O( 0) 
433 LOI'HOZ I A IIETEROCOLPA O( 0) O( 0) O( 0) 
407 Ll»~~ZIA QUAURILOBA O( 0) O( 0) O( 0) 
48G LOPHOZIA SP. O( 0) J( 0) O( 0) 
182 PLAGIOCHILA ARGTICA O( 0) O( 0) O( 0) 
184 PTILIDIUM CILIARE O( 0) Q( 0) O( 0) 
185 RADULA PROLIFERA O( 0) O( 0) O( 0) 
<I Of> SCAPANIA SIMMONSI I O( 0) O( 0) O( 0) 
188 UNKNOWN LEAFY LIVERWORTS O( 0) O( 0) 1.2( .7) 
189 UNKNOWN THALLOID LIVERWORTS O( 0) O( 0) OC 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. 

1512 1516 1519 

110SSES 
192 AULACOMNIUM ACUMINATUM O( 0) O( 0) O( 0) 
193 ft.LJl.ACOMNI UM PALUSTRE O( 0) O( 0) O( 01 
1 94 JI.LJLACOMtil liM TLJRG I DUM O( 0) O( 0) O( 0) 
448 URACHYTHECIACEAE 2.2( .4) O( 0) .5( .61 
432 BRACHYTHL:C I UM GROENl.AND I CUM O( 0) O( 0) O( 0) 
19fi BHACHYTHEC I uri TURe; I DUM O( 0) O( 0) O( 0) 
440 Bfi'{UM ALGOV I CU~I OC 0) O( 0) o( 0) 
199 BRYUM ARCTIClIM O( 0) OC 0) OC 0) 
205 BRYUM STENOTRICHUM O( 0) O( 0) O( 01 
439 BRYUM TORTIr-OLIUM OC 0) O( 0) O( 0) 
20fi BYRUM WRIGHTII O( 0) DC 0) O( 0) 
383 BRYUM sP. .IC .3) .5C .1) OC 0) 
209 CALLIERGON RICHARDSONII ROBUSTUM 1.0( .6) 4.0( .9) .2( .5) 
212 CALLIERGON SP. OC 0) or 0) OC 0) 
213 CAMPYLIUM STELLA TUM 2. 8( 1.0) .1( .1) 4.7C .5) 
214 CII TOSCOP I ur·l N I GR I TUM 7.5( .3) .5( .1) .1( .2) 
215 CERATODON PURPUREUS O( 0) OC 0) O( 0) 
21fi CINCLIDIUM ARCTICUM O( 0) O( 0) OC 0) 
217 C I NCLI 0 I UM LA T! FOLI UM 1.0( .5) 13. O( .9) .IC .3) 
411 CINCLIDIUM STYGIUl1 OC 0) O( 0) O( 0) 
449 CINCLIDIUM SP. DC 0) O( 0) 01 0) 
218 CIRRIPHYLLUM CIRROSUM O( 0) OC 0) DC 0) 
219 CRATONEURON ARCTICUM O( 0) DC 0) OC 0) 
221 CTEN 10 I uri MOLLUSCUM O( 0) O( 0) DC 0) 
223 CYRT0I1N I UM HYMENOPHYLLUM O( 0) OC 0) DC 0) 
227 DICRANUM ANGLJSTUM O( 0) O( 0) OC 0) 
228 DICRANUM ELONGATUM O( 0) OC 0) O( 0) 
390 DICRANUM SP. OC 0) O( 0) OC (J) 

229 DID,{MODON ASPERIFOLIUS OC 0) O( 0) .I( .2) 
230 DISTICHIUM CAPILLACEUM 2. )( 1.0) 8.7( .8) 7.7C .9) 
232 DISTICHIUM INCLINATUM O( 0) O( 0) or 0) 
233 OITRICHUM FLEXICAULE 20.5C .9) .1( .1) 27. 5r I 0) 

23fi DREPANOCLAOUS BREVIFOLIUS 7.5C1.0) 63.5C 1.0) O( J) 

237 DI:EPANOCLADUS REVOLVENS O( 0) OC 01 or 0) 
238 DIlEPANOCLA.DUS UNCINATUS OC 0) O( 0) O( ,1) 
239 DREPANOCLADUS SP. O( 0) OC 0 O( 0) 
240 ENCALYPTA ALPINA .5C .7) .IC .1 DC 0) 
241 ENCALYPTA PROCERA OC 0) OC 0) .O( 0) 
244 ENCALYPTA SP. .IC .3) OC 0) .9) 
24fi FISSIDENS OSMUNDOIDES O( 0) OC 0) ot 0) 
4~0 FISSIDENS SP. OC 0) O( 0) or 0) 
247 FUNARIA ARCTICA DC 0) OC 0) OC ) 

250 HYLOCOMIUM SPLENDENS OBTUSIFOLIUM OC 0) O( 0) OC 0) 
251 HYP~IUM BAMBERGER I .6( .1) O( 0) 6.6C1.0) 
252 HYPNIJM CUPRESSIFORME O( 0) O( 0) O( 0) 
253 flYPNIJM PRuCERRIMUM .8C .5) OC 0) ~;. 7( 1.0) 
254 IIYPNUM REVOLUTUM OC 0) O( 0) DC 0) 
25fi HYPNUM 0P. OC 0) O( 0) DC 0) 
257 LEP ruSHY .JM PY R I FORME O( 0) OC 0) OC 0) 
258 MEE"IA TRIQUETRA OC 0) 5.2( .9) .IC .1) 
259 McESIA ULIGINOSA .3C 4) .1( .1) .IC .1) 
444 MIll UM ANDFIEWS I ANUM O( 0) or 0) DC 0) 
260 MNIUM BLYTTII OC 0) OC 0) O( 0) 
431 PLAG I 0I1N I UM ELL I PT I CUM OC 0) OC 0) OC 0) 
262 MYURELLA JULACEA DC 0) DC 0) OC 0) 
264 ONCOPHORUS WAHLENBERGI I .2( .1) OC 0) .IC .3) 
265 ORTHOTHEC I UI1 CHRYSEUM 12.6C .9) .IC .1) 5.7C1.0) 
268 PH I LONOT! S FONTANA PUM I LA OC 0) OC 0) OC 0) 
410 PLAGIOPUS OEDERIANA OC 0) DC 0) OC 0) 
272 POGONATUM ALPINUM DC 0) DC 0) OC 0) 
4,16 POLYTRICHACEAE OC 0) OC 0) OC 0) 
275 POHLI A NUTANS O( 0) O( 0) OC 0) 
404 POHLIA SP. OC 0) DC 0) OC 0) 
27fi RIIACOMITRIUM lAtJUGINOSUM O( 0) DC 0) OC 0) 
278 RHYTIDIUM RUGOSUM O( 0) OC 0) O( 0) 
279 scorw 10 I UM SCORP 10 I DES O( 0) O( 0) O( 0) 
280 SCORPIDIUM TURGESCENS DC 0) OC 0) OC 0) 
282 SPLACHm~ VASCULOSUM O( 0) OC 0) OC 0) 
283 STEGONIA LATIFOLIA PILIFERA DC 0) OC 0) O( 0) 
285 TETRAPLODON MNIOIDES O( 0) OC 0) OC 0) 
287 THUIDIUM ABIETINUM OC 0) O( 0) OC 0) 
288 T! till I A AUSTR I ACA O( 0) OC 0) O( 0) 
289 TIMMIA MEGAPOLITANA BAVARICA DC 0) O( 0) O( 0) 
290 TIMMIA NORVCGICA OC 0) O( 0) O( 0) 
291 1 arlEN THY PNUM N I TENS 2.2( .8) O( 0) 6. 2C 1.0) 
292 TURTELLA ARCTICA DC 0) DC 0) O( 0) 
296 TOHTULA RURALIS O( 0) OC 0) O( 0) 
298 VOITIA HY~ERBOREA OC 0) O( 0) DC 0) 
903 UNKNO··/N rloss 2.5C .5) 1.5C .3) .1( .9) 

LICHENS 
299 ALECTORIA NIGRICANS DC 0) OC 0) O( 0) 
300 ALECTORIA OCHROLEUCA DC 0) OC 0) O( 0) 
307 CALOPLACA SP. .1( .1) OC 0) O( 0) 
310 CETRARIA CUCULLATA OC 0) O( 0) DC 0) 
311 CETRARIA DELISEI OC 0) O( 0) O( 0) 
312 CETRARIA ISLANDICA .1( .1) OC 0) O( 0) 
314 CETRARIA NIVALIS OC 0) O( 0) OC 0) 
315 CETRARIA RICHARDSONI I OC 0) OC 0) O( 0) 
316 CETRARIA TILE~II O( 0) O( 0) DC 0) 
385 CLA00NI/' GRACI LI S OC 0) O( 0) O( 0) 
318 Cl.IIOONIA LEPIDOTA O( 0) OC 0) O( 0) 
427 CLADt'lNIA PHYl.LOPHORA DC 0) OC 0) O( 0) 
319 CLADONIA POCILLUM O( 0) O( 0) O( 0) 
320 CLADONIA SQUAMOSA O( 0) O( 0) O( 0) 
322 CLADONIA SP. O( 0) O( 0) OC 0) 
327 CORNICULARIA DIVERGENS OC 0) O( 0) O( 0) 
328 DACTYLINA ARCTICA O( 0) OC 0) lC .2) 
329 DACTYLINA RAMULOSA OC 0) DC 0) DC 0) 
330 EVCRNIA PERFRAGILIS OC 0) OC 0) DC 0) 
331 FWBENSIA BRACTEATA O( 0) OC 0) OC n) 
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Table B4 (cont'd). 

1512 1516 1519 

332 GYALECTA r~VEOLARIS O( 0) O( 0) O( ) 

334 HYPOGYMNIA SUBOBSCURA O( 0) O( 0) O( .) 

33G LECANORA EPIBRYON .1( .4) O( 0) .1( .2) 
428 L,,-CIDEfI RflMULOSA O( 0) O( 0) O( (. ) 

339 I [C IDEA VI::RNAL I S O( 0) O( 0) OC 0) 

393 LEI'TOGI Uf1 51 NNUATUM O( 0) O( 0) O( l) 

342 LOPAD I UM FECUNDUM O( 0) O( 0) O( ') 

343 OCHROLECHIA FRIGIDA O( 0) O( 0) O( .) 

413 OCHROLECHIA FRIGIDA THELEPHOROIDES O( 0) O( o· O( 0) 
348 PELTIGERA APHTHOSA O( 0) O( 0 1( .2) 
349 PELTIGERA CANINA S.L. O( 0) O( 0) 1( .1) 
353 PELTIGERA SPURIA S{1REDIATA O( 0) O( 0) g~ 0) 
41tl PERTUSARIA CORIACEA O( 0) O( 0) 0) 
3!: S PERTUSARIA DACTYLINA O( 0) O( 0) 0'( ) 

384 PERTUSI\RIA SP. O( 0) O( 0) 0'( ,I) 

360 PIIYSCON I A MUSC I GENA O( 0) O( 0) O( U) 
412 P0{J1~')I1'\ HYFNORUM O( 0) O( 0) O( 0) 
400 SOLelR I NA SP. .2( .3) O( 0) 1( .1) 
369 SPIIAEROPIIORUS GLOBOSUS O( 0) O( 0) O( 0) 
370 STEREOCAULON ALPINUM O( 0) O( 0) O( 0) 
372 TI~MNOLIA SUBULIFORMIS .1( .5) O( 0) 1.7( .7) 

42" TONINIA CUMULflTA O( 0) O( 0) O( 0) 
375 XflN1HORIA ELECANS O( 0) O( 0) O( 0) 
403 lJNKN~)WN CRUSTOSE L I CHEN O( 0) O( 0) O( 0) 
')78 LJ~I'(NOWN FRUTl C~SE LICHEN .I( .1) O( 0) O( 0) 
379 NOSTOC COMMUNE O( 0) 8. O( 1 .0) O( 0) 
3eo l~tJSTOC SP. O( 0) O( 0) .1( .1) 
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Table B5. 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 

VASr.ULAR PLANTS 
2 ALOPECURUS ALPINUS ALPINUS 0 0 0 0 0 0 0 0 5.0 0 4.0 0 0 0 0 
3 ANDROSACf CI-IAr1AEJASME LEHMANN I ANA 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 
4 ANDR0S~CE SEPtENTRIONALIS 0 0 0 2.0 0 0 0 0 0 0 0 0 0 0 0 
5 I\I~EM()NE f'\RVI FLOt"~A 0 0 0 0 0 0 0 3.0 .1 0 0 0 0 0 0 
6 ANalONE RICHARDSONII 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 

10 ARCTOPHII.'\ FUI VA 0 30. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
12 ARMERIA NARITIMA ARCTICA 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 0 
13 ARTEMISIA ARCTI CA ARCTICA 0 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0 
14 ARTEMISIA BOREALIS 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0 
15 AR TEM I S I A GLOI"'IERA T A 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 0 0 
19 ASTRAGULUS UMBELLATUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
22 BRAYA PURPURASr.ENS 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 BROMUS PUMPELLIANUS ARCTICUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 CALTHA P~,USTRIS ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
27 CARDAMINE DIGITATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
28 CARDAMINE PRATENSIS ANGUSTIFOLIA 0 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 
29 CI\I~EX AQIJArlLlS 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 ATROFUSCA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
31 CARE X BIGELOW I I 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 MEMBRANACEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
36 CAREX MISANDRA MISANORA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
37 C.A.REX RAR [FLORA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
38 CARE X ROTUNDATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
39 CAREX RlJPE.STRIS 0 0 3.0 0 0 0 0 0 0 0 0 0 0 0 0 
40 CI' .. :EX SAXAT IllS LAXA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-11 CAI<EX SCIRPOIDEA 0 0 0 0 0 0 0 0 0 0 .1 0 0 0 0 
4;~ 8AREX SUB3PATHACEA 0 0 0 0 0 0 0 0 0 0 0 0 65.0 0 0 
44 CAHEX VAGI NATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4c; r;JI{~EX SP. 0 0 2.0 0 0 0 0 3.0 0 0 0 0 0 0 0 
46 C/ISSIOPE TETRAG~NA TETRAGONA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
47 ClT:AS T I UM l)EER I NG I ANUM BEER I NG I ANUH 0 0 0 3.0 0 0 0 0 0 0 0 0 0 0 0 
49 CHIWSANnCr1U~1 INTEGRIFOLIUM 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 0 
51 COCHLEARIA OFFICINALIS ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
52 DESCHAMPSIA CAESPITOSA ORIENTALIS 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 
53 DRABA ALPINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
56 DRABA LAC TEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
57 DRABA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
58 DRYAS I NTEGRI FOLIA I ~ITEGR I FOL I A 23.0 0 10. 0 .1 0 0 0 25.0 0 0 8.0 0 0 0 0 
59 OUPONTIA FISHERI S. L. 0 0 0 0 0 0 0 0 1.0 7.0 0 0 0 0 0 
61 ELYMlJS ARENARIUS MOLLIS VILLOSISSIMUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
62 LPILOBllJM LATIFOLIUM 0 0 0 0 0 23. 0 1.0 4.0 0 0 0 0 0 0 0 
63 EOUISETUM ARVENSE 0 0 0 0 0 0 0 0 35.0 0 0 0 0 0 0 
C4 EOlJISETU~l SCIRPOIDES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
65 EOUI SETUM VARI EGI\,TUM 1.0 0 .1 0 10.0 0 0 2.0 1.0 0 2.0 0 0 0 0 
6G ERIGERON FHIOCEPHALUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

399 ER I OPHORLJtl ANGUS T I FOL I UM S.L. 4.0 0 1.0 0 5.0 0 0 1.0 0 0 0 0 0 50.0 3.0 
69 ERIOPHORUM RUSSEOLUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
70 ER I OPHORI 1M SCHEUCHZER I SCHEUCHZERI 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
72 ERIOPHf)RUI'1 VAGI NATUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
73 EUTREMA EDWARDS I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
74 FESTUCA PA.FFINENSIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
76 FE.STUGA RIIi3RA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
78 Gt"Nl I ANEI LA PROP I NQUA PROPINQUA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
79 III ErmCHLOE PAUC I FLORA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
83 JlIt-lClJS BIGLUMIS 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 0 
84 .IUNCUS CAsrANEUS CASTANEUS 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 
86 l<o\\I~I'SIA il'(OSUf<OIDES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
88 LESOUERELLA ARCTICA 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0 
90 LLOYDIA SEROTINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
91 LUZULA ARCTI CA 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 
92 LUZULA COilFUSA 0 0 0 0 ;) 0 0 0 0 0 0 0 0 0 0 
94 MINUARTIA ARCTICA 0 0 1.0 0 C. 0 0 0 0 0 0 0 0 0 0 
96 MINUARTIA RUBELLA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

100 OXYTROPIS BOREALIS 0 0 0 (. u· 0 0 0 0 0 0 0 0 0 0 
103 OXYTROPIS NIGRESCENS BRYOPHILA 0 0 0 C- o 0 0 0 0 0 0 0 0 0 0 
105 PAPAVER LAPPONICUM OCCIDENTALE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
106 I'APAVER M/\COUNII 0 0 0 .I () 0 0 0 0 0 0 0 0 0 0 
1 o I;! PARRYA NUOICAULIS NUDICAULIS 0 0 0 ( 0 0 0 0 0 0 0 0 0 0 
100 PEDICULARIS CAPITATA 0 0 0 C- o 0 0 0 0 0 0 0 0 0 
110 I'EDICULARIS LANATA 0 0 .1 0' 0 0 .1 0 0 0 0 0 0 0 
112 I'ED I CUL!\{~! S SUDET I C.A INTERIOR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
381 PEDIClIl.ARIS SUDEllCA S. L. .1 0 0 0 .0 0 0 0 0 0 0 0 0 0 0 
114 PETASITES FRIGIDUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
117 POA ALPIGENA 0 0 0 50. 0 0 0 0 0 0 0 0 0 0 0 0 
118 POA ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 1.0 0 
119 POA GLAUCA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
121 POA SP. 0 0 0 0 0 .1 0 0 0 0 2.0 0 0 0 0 
122 POLEMON I' 1M BOREALE 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 
124 POLYGONUM VIVIPARUM .1 0 1,0 0 1.0 .1 .1 1.0 .1 0 2.0 0 0 0 0 
127 P0TENTILLA UNIFLORA 0 0 0 1.0 0 0 0 0 0 0 0 0 0 0 0 
129 PUCCINELLIA ANDERSON I I 0 0 0 0 0 0 0 0 0 0 0 3.0 0 0 0 
130 PUCCINELLIA PHRYGANODES 0 0 0 0 0 0 0 0 0 0 0 0 30.0 0 0 
131 PYROLA GRANDI FLORA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
133 RANUNCULUS PALLASII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
13tl R,\NIJNCULUS I'EDATI FI DUS AFFINI S 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 
137 SI\GI NI', I Nn::m'lED I A 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 
139 SALIX AHCTICA 12.0 0 0 0 0 1.0 0 0 j .0 0 0 0 0 0 0 
140 SALIX LANATA RICHARDSONI I 8.0 0 0 0 75.0 0 0 0 0 0 0 0 0 0 0 
141 SALIX OVALIFOLIA OVALIFOLIA 0 0 0 0 2.0 0 .1 8.0 13.0 2.0 1.0 0 0 0 0 
142 SALIX PLAtl1 FOt- I A PULCHRA PULCHRA 0 0 0 0 0 0 0 0 0 0 0 0 0 20.0 0 
143 SALIX RETICULATA RETICULATA 8.0 0 .1 0 .1 1.0 0 0 0 0 0 0 0 0 0 
144 SALIX RaTlq~DIFOLIA ROTUNDIFOLIA 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0 0 
145 SAUSSUREA ANGUSTIFOLIA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
146 Sl.X I FHAGA CAESPITOSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
147 SAXIFRAGA CERNUA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
148 SAXIFRAGA FOLIOLOSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
149 S,\XI,RAGA HIERACIFOLIA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
150 .'~AXI FRAGA HIRCULUS PROPINQUA 0 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 
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Table BS (cont'd). Raw species data for 1- x I-m plots. 
The units are percentage of cover. 

030A 060A 0801 1002 1103 1104 1105 1106 1107 1203 1204 1301 1302 1303 1304 
151 S~XIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 0 0 12.0 0 0 0 .1 6.0 0 0 0 0 0 0 0 
154 SENECIO ATROPURPUREUS FRIGIDUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

~~~ SENECIO RESEDIFOLIUS 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 
::iILENE ACAULIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

11:)9 S ILENE WAIILBERGELLA ARCT I CA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
IE\() STELLARIA HUMIFUSA 0 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 
If>11 STELLARIA LAETA 0 0 0 0 0 0 0 .1 0 0 1.0 0 0 0 0 
1,,4 TARAXAcun PI IYMA TOCARPUM 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 
lp8 TR I SETU~1 SP I CATUM SP I CA TUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
169 UTRICULARIA VULGARIS MACRORHIZA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
172 \J I LlIELMS I A PIIYSODES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
901 UNKNOWN MONOCOT 0 0 0 0 0 0 0 0 .1 0 1.0 .1 0 0 0 
902 UNKNOWN DICOT 0 0 .1 .1 0 0 0 0 .1 0 0 0 0 0 0 

L I VERIJORTS 
173 ANEURA PINGUIS .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
42(; ANASTIWPHYLLUM MI NUTUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
175 BLEPHAROSTOMA TRICHOPHYLLUM BREVI RETE .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
307 CALYPOGEIA MUELLERIANA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
'IGO GYMNO"OLEA INFLATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
-141 I-IARPANTIIUS FLOTOWIANUS .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
'105 LOPIIOZIA BINsrEADI I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
433 LOPIIOZ I A HETEHOCOLPA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
407 LOPI 102 I A QUADH I LOBA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
436 LOPIIOZIA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
lC2 PLAGIOCHILA ARCTICA .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
184 PTILIDIUM 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 SIMMON S I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
IUS UNKllOWN LEAFY LIVERWORTS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
189 UNKNOWN THALLOID LIVERWORTS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1'lqSSES 
192 AULA<.OMNIUM ACUMINATUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
193 AULACOliNllJM PALlJSTRE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
194 I\UL~COr1N I lJ~1 1 UfW I DUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
448 BRACHYTHECIACEAE 5.0 0 .1 0 0 0 0 0 0 0 0 0 0 1.0 0 
,13;:> BRACIIYTHEC I uri GROENLAND I CUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
InG ORACHYTHECIUn TURGIDUM 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4·10 Br~YUli ALGOV I CUM .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
199 BRYUM ARCTICUN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
20~ BRYUM STENOTRICHUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
439 BI~YUM TORT I FOL I UM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
206 [1YRUM ~IRIGHTI I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
383 BRYUM SP. 2.0 0 0 15.0 10.0 0 0 5.0 1.0 .1 0 .1 0 0 .1 
209 CALLIERGON RICHARDSONII ROBUSTUM 1.0 0 0 0 5.0 0 0 0 0 45.0 0 .1 0 0 0 
212 CALLIERGON SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~13 CAMPYL I UI1 STELLII TUM 10.0 0 0 0 15.0 0 0 0 0 1.0 .1 0 .1 0 0 
214 CA TOSCOP I U~1 N I GR ITUM .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
215 CERATOOON PURPlJREUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
216 CINCLIUIUM ARCTICUM 1.0 0 0 0 2.0 0 0 0 0 1.0 0 0 0 0 0 
~17 CIHCLIDIUM LATIFOLIUM .1 0 0 0 0 0 0 0 0 1.0 0 0 0 0 0 
411 CINCLIDIUM STYGIUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
449 C I NCLI D I UM SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
218 CIRRIPHYLLUM CIRROSUM 5.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
219 CRA TONEUROI~ ARCTI CUM 0 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 
221 CTENIDIUM MOLLUSCUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
223 CYRTOMNIUM HYMENbPHYLLUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
227 [J [CRANUM ANGUS TUM 0 0 0 0 0 0 0 0 0 0 0 0 0 2.0 0 
228 D I CllANUM ELONGA TUM 0 0 0 0 0 0 0 0 0 0 0 0 0 15.0 0 
390 DICRANUM SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
229 DIDYMODON ASPEI1[FOLIUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
230 DISTICHIUM CAPILLACEUM 10.0 0 .1 0 5.0 0 0 20.0 0 .1 0 0 0 0 0 
:~32 DISTICfI[UM INCLINATun 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
233 DITRICHUM FLEXICAULE 3.0 0 .1 0 0 0 0 2.0 0 0 0 0 0 0 0 
23(; DI<EPANOCLADUS BREVIFOLIUS 15.0 0 0 0 5.0 0 0 0 0 55.0 0 0 0 0 0 
2J7 DI~EPANOCLADUS REVOLVENS .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
238 DREPANOCLADUS 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 ENCALYPTA SP. 0 0 0 .1 0 0 0 0 0 .1 .1 .1 0 0 0 
246 FISSIDENS OSMUNDOIDES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
450 FISSIDENS SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
247 FlINNI I A Af<CT I CA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
250 HYLOC0I11 UI1 SPLENDENS OBTUSIFOLIUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
251 HYPNlJM nAI·IOERGER I 2.0 0 . I 0 0 0 0 0 0 0 0 0 0 0 0 
252 HYPIWM CUPRESSI rOFUiE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25J I-IYPNUM PROCERRIMUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
254 flYPIWI1 HEVOLUTUI1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~~)6 HYfl~UM SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
257 LEPTOBRYUI1 PYRI FORME 0 0 0 0 0 .1 0 0 0 0 0 0 0 0 0 
256 MEESIA TRIQUETRA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
259 MEESIA ULIGINOSA 0 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 
444 MNIUM ANDHEW::iIANUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
260 riNIUf1 BLYTTI I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 
431 PLAGIOnNIUM ELLIPTICUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
262 MYURELLII JULACEA .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
264 ClNCLlPHORUS WAIiLEtlBERGI I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
265 OIlTHOTHECIUM CHRYSEUM 2.0 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 
2Ei8 Pili l.uNOTI S fONTANA PUMI LA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
410 PLAGIOPlJS OEDERIANA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
272 POGONATUM ALPINUM 0 0 0 0 0 0 0 0 0 0 0 0 0 14.0 0 
4.:16 POL YTR I CHACEAE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
275 POHLIA NUTAN.> 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
404 I'OHLI A SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2'16 f,HACOMI TR I UM LANUG I NO::iUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2/8 RHYT I D I UM RUGOSUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
270 SCORP I D I UI1 SCORP I 0 I DES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2eo SCOHPIDIUM TURGESCENS .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
282 SPLACHNUM VASCULOSUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

198 



Table B5 (cont'd). 

030A 060A 0801 1002 1103 1104 1105 1106 1107 1203 1204 1301 1302 1303 1304 
28:J STEGONIA LATIFOLIA PILIFERA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
285 Tt:. Tf<APLODON ~IN I 0 I DES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
267 THUIDILJI1 ABIETINUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
288 TIMMIA ALJ9TRIACA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
289 T I ~IM I A MEGA POL I T ANA BAVARICA 0 0 0 0 0 0 0 0 0 0 0 ·0 0 0 0 
290 T I ~IMI A NORVEGI CA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
291 TOl1ENTHYPNUM NI TENS 40.0 0 0 .1 0 0 0 0 0 0 0 .1 0 0 0 
292 TORT ELLA ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
296 TORTULA RURALI S 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 
298 VOITIA HypERBOREA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
903 UNKNOWN MOSS 0 0 0 .1 .1 0 0 2.0 .1 1.0 .1 1.0 0 0 0 

LIf:HENS 
299 ALECTORIA NIGRICANS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
300 ALECTORIA OCHROLEUCA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
307 CAUWLACA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
310 CETHARIA CUCULLATA 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 0 
311 CETRAR I A DELI SE I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3'\ 2 CETf~AR I A ISLANOICA 0 0 .1 0 0 0 0 0 0 0 0 0 0 .1 0 
3t4 CETRARIA NIVALIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
315 CETRARIA RICHARDSONII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
316 CETRARIA TILESII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
385 CLAOONIA GRACILIS 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 POCILLUM 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 
32, CLADONIA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
327 CORNICULARIA DIVERGENS 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 
:129 OACTYLINA RAMULOSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
330 EVERNIA PERFRAGILIS 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 
331 FULGENSIA BRACT~ATA 0 0 0 0 0 0 0 0 0 0 0 1.0 0 0 0 
332 GYALECTA FOVEOLARIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
334 HYPOGYl'INI p.. SUBOBSCURA 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 LEPTOGIUM SINNUATUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
342 LOPAD I UM FECUNDUM 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 
0.113 OCIlHOLECHIA FRIGIDA THELEPHOROIDES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
348 PEL T I GERA APHTI-IOSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
349 PELTIGERA CANINA S.L. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
353 PELTIG~RA SPURIA SOREDIATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
416 PERTUSARIA CORIACEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
358 PERTUSARIA OACTYLINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
364 PERTUSARIA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
360 PHYSCONIA MUSCIGENA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
412 PSOROMA HYPNORUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
400 ::;OLORINA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 0 
369 SPHAEROPHORUS GLUBOSLJS 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 0 
370 S TEHEOCAULON ALP I Nur1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
:J7? Tf~HNuLIA SUBULIFORMIS 0 0 5.0 .1 0 0 0 0 0 0 0 3.0 0 .1 0 
420,) TllNII~1 A CUHULATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
37J XAN1HORIA ELEGANS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
403 UNKNO~/N CIWS lClSE L I CHEN 0 0 15.0 0 0 0 0 .1 0 0 0 0 0 0 0 
31a UNKtlOWN FRUT 1 COSE L I CHEN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3'19 NOSIOC Cor1MlJNE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
')30 Nosroc SP. 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 

VAf,CULAH PLANrs 
2 ALOPECURUS ALPINUS ALPINUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.0 
3 ANDHOSACE CHAMAEJASME LEHMANNIANA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4 ANDROSACE SEP1ENTRIONALIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5 AI~Er"ONE PARV 1 FLORA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
6 ANEMUNE RICHARDSONII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
9 ARCTAGROSTI SLAT I FOL I AS. L. 0 0 0 0 0 0 0 0 0 0 1.0 1.0 0 0 11.0 

10 I'.RCTOPHI LA FULVA 0 20.0 0 0 0 0 0 0 0 0 0 0 0 0 0 
12 AI~11Ef( I A MAR I T I MA ARCT 1 CA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

.13 ARTEMISIA ARCTICA ARCTICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
14 ARTFl11 S I A BOREAL I S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
15 AHTt,MISIA GL()~IERATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
18 AS THAOALUS lilY 1 NUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

,19 A~ 1 HAGUl.lIS UtlBF:LI.A rus 0 0 0 0 0 0 0 0 0 4.0 0 0 0 5.0 0 
22 hRI\YA PlIRPUf,ASCENS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2::' BRAtA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
24 Olml"lUS PUMPELLI ANUS ARCT I CUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
25 f:ALTfIA PALUSTRI S ARCT I CA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
27 CAROAMINE DIGITATA 0 0 0 0 0 0 0 .1 0 .1 .1 1.0 0 0 0 
26 CARIlAt11 NE PRA TENS IS ANGUST I FOL 1 A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
29 CAREX AQUATILIS S.L. 1.0 0 75.0 18.0 15.0 45.0 0 0 0 0 0 0 .1 0 0 
30 Cf.tKX ATROFUSCA 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 
31 CAREX BIGELOW I I 0 0 0 0 0 0 8.0 0 0 0 0 24.0 0 0 0 
33 CAREX MARINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
35 CAI~EX ~IEMBRANACEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
36 CAIU:X m $ANDRA 111 SANDRA 0 0 0 0 0 0 10.0 4.0 8.0 0 0 0 .1 0 0 
37 CARD( HAF< I FLul,A 0 0 1.0 0 10.0 0 1.0 0 35.0 0 0 0 0 0 0 
36 CARL:X ROTUNDATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
39 CAREX RLiPESTRIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
110 CARE)( SAXA T1 L1::; LAXA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
41 CARE)( ~'C IIU'u I DCA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
<12 L;AI'<EX SUBSPA HIACEA 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 
.14 CAREX V/\GIt~ATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0.15 CAREX SP. 0 0 0 .1 0 0 0 0 0 0 0 0 1.0 0 0 
4G CASSIOPE TETRAGONA TETRAGONA 0 0 0 0 0 0 .1 0 0 45.0 0 0 0 0 0 
47 CEHASTIUM BEERINGIANUM BEERINGIANUH 0 0 0 0 0 0 0 0 0 0 0 0 0 0 7.0 
·1:'1 CHRYSil,NTHEI1Ut1 I NT EGR I FOLI UM 0 0 0 0 0 0 0 0 0 0 .1 0 0 0 0 
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Table B5 (cont'd). Raw species data for 1- x I-m plots. 
The units are percentage of cover. 

1306 1307 1308 1405 1407 1409 1410 1412 1414 1416 1417 1418 1419 1421 1502 

~-) 1 CUc.;IILEAR 1/\ UFF I C I NALI S ARCTI CA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
52 UE::~CHNIPS I A CAESPITOSA OR I ENTALI S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
53 [.RAIIA /ILPINA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
51; OI~AflA LACTEA 0 0 0 .1 0 0 0 .1 0 0 0 0 .1 0 0 
57 ORAlIA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
5f! OI<YI'.S INTEGf<IFOL.IA I NTEGR I FOLI A 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 DI.Ir'lJt~11 A FI SIILi<l S.L. 80.0 0 1.0 0 0 0 0 0 0 0 0 0 0 0 0 
G.i ELYf1U~ Af(l.t-IAf~ I US ~luLLI S VILLDSISSIMUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
62 FPILOBIUM LA T I FUL.llJr1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Cl I:.Lllll0ETUM ARVENSE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
54 EUUI SCTUI1 SCIRPOIDES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
G5 EQUISErUM VAHIEGATUM 0 0 0 0 0 0 .1 0 .1 0 1.0 0 ,1 0 0 
:;;6 Er<IGE:rWN ERIOCEPHAL.tJS 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 0 

:19>3 EH I OPH()RU~l ANGUSTI FOLI UM 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 
7U fl<llll'IIOF<UI1 SCHEUCIIZER I SCHEUCHZERI 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
72 U< IlWHOf,ur 1 V,'\G I tlA TUI1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7~i nil I <fl1/\ EmJAIW" I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
'14 IE0.UCA I3Ar f' I I·IE NS I S 0 0 0 0 0 0 0 0 0 0 0 4.0 0 0 1.0 
je, I Es I UCA IWIJI~A 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 7,0 
je ,lEt I II AHLLU\ l'r<UPI NrllJA PkOPINQUA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
7~' III U<O(;I : Uk: I'AUc.;IFLOHA 0 0 1.0 0 0 0 0 0 0 0 0 0 0 0 0 
a:.-! JUIIClIS BIGLUllIS 0 0 0 0 0 0 0 .1 .1 0 0 0 .1 0 0 
&,1 JUNcUS C"STANEUS CASTAI~EUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
(HI KU;IJ<i.:.:.> I A 11Y(j5UHO I DES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
09 I.ESOlH'::REI.LI\ AI~CTI CA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
9() l LU\'flIA SClWTI Nil. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ,1 
91 IIJ:!ULA A«CTI CA 0 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 
9°" I U~lILA COIlf-USA 0 0 0 0 0 0 0 .1 0 0 0 3.0 0 0 0 
9·1 111 NUt>.IHI A AHCTICA 0 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 
9(, M I IJlJ.,\f~ riA r<unELLA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

IO() Ll)(,( 11:01'1 S OGHI:J.I IS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 U.I OXYTROPIS NIGRESCENS BRYOPHILA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
IlJ5 P,1,hIVEH LlH'P()111 Clli1 OCCIDENTALE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
IU6 r-',l\p.(',VLU MACuUtll1 0 0 0 0 0 1.0 0 1.0 0 .1 0 0 .1 .1 3.0 
10i) I'AI,I(\'A NUll I CAliL I ~; tllJDI CAULI S 0 0 0 0 0 0 0 0 0 0 .1 0 0 0 3.0 
100 I'EOI CULAfU S CAI'I TATA 0 0 0 0 0 0 0 1.0 0 3.0 0 14.0 .1 .1 0 
110 I'U) I CULAI~ I .3 LAI'II\TA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
112 PlcU I CULA[I I S SlIDE-'-1 CA INTERIt'lR 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
:381 f'EU I CULAII I S SlJDETICA S.L. 0 0 0 0 1.0 0 0 0 1.0 0 0 0 0 0 0 
114 I'ETIISI Tt'S FRIGIIJUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I Ii h1A ALPIGCNA 0 0 0 0 0 0 0 0 0 0 0 10.0 0 0 0 
118 hJA .i.\f<CTICA 0 0 0 0 0 .1 0 0 0 0 0 0 0 0 0 
II ~ IUA GI AUC!-\ 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 0 
12!1 I'LlA SP. 0 0 0 0 0 0 0 0 0 2.0 0 0 0 0 0 
12? J->OI.II·l0HIUM BORLALE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
124 l'qLI'GJ)t1l1t1 VI VI PM<UI1 0 0 .1 0 0 0 0 .1 .1 0 .1 5.0 0 0 .1 
1~7 l'Oll NT II Lt WI! Fll)J(i\ 0 0 0 0 0 0 0 0 0 0 0 4.0 0 0 0 

Ir
l PULl: I Nil UI\ MIlH-I;:;,),1I1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

I II I'UCl:lWlLIA 1'1 "·~·"I;r,IIOOl'·<; 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
I a I Pil".1 f. hlt'II·liJl,ll.liA 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0 0 
13:·1 tIMJlJi-lt,;ULlI,; l'ALl.!\SII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
13 I I,AI'IlldCIJl'j'j I·['U.","II F I nus AFf-lNIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1St ·;.'.UIIIA I till:kllEDlf. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1 ~l:J ShLJ;{ ARCTIc.;" 0 0 4.0 .1 0 0 0 0 .1 0 0 0 0 0 0 
14(1 SALIX LAtJATA R I CHAHDSON I I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1"11 SIl.l I X. 0\f".L II-OL I A "'VALl FOLI A 7. 0 0 9.0 0 0 0 0 0 0 0 0 0 0 0 0 
I ,I ; ~ :..;.'.LI )( PLAtil rOllA PULt,;HRt.., PULCHRA 0 0 0 0 0 3.0 0 0 0 0 0 0 0 0 0 
14') ".'\1.1 X 1([lICUI AliI r,[,TlGULATA 0 0 0 1.0 0 2.0 2.0 7.0 0 8.0 0 15.0 . 1 20 . 0 0 
1-1'1 :..;t..,I.I)( Ii() I'UI 10 I Flll.l A RurtJl'lD I FOL I A 0 0 0 0 0 0 0 3.0 0 0 60.0 3.0 0 0 80.0 
1 < ~, ~j,~lJ~:::-)lJl'(l' {, AIJrlll~ r I FUL I A 0 0 0 0 0 0 0 2.0 0 0 0 15.0 0 0 0 
1·11. ~:; /\)( I I . I (/\ Ui\ (;r,Cjl'l H:"S,\ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
III S.!\XII·I(!\(o/, LTlnlll.~ 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1·1 C' r;}\;( I l I ~j\{ iii t"IJI j ul lJ~)I\ 0 0 U 0 .1 0 0 0 0 0 0 0 0 0 0 
1.1<) .;.1.:\.).11 i • .i''.,;/\ III II··MI f-ullA n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
i ~~ fl l}:\.,";II: .. I,·)i, III "(;UI II'. ('j"WltJrJIIA 0 0 1.0 0 0 0 0 0 ·1.0 0 0 0 0 0 0 
151 SAXIFHAGA OPPOS I T I FOLI A OPPOSITIFOLIA 0 0 0 0 0 0 0 0 0 0 1.0 0 0 0 0 
154 SCNE(;IO A TROI'URPUREUS FRIGIDLJS 0 0 0 0 0 .1 0 .1 0 .1 12.0 .1 0 0 0 
1~f) SENECIO RESEll I FOLI US 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
1~7 SILENE ACAULIS 0 0 0 0 0 0 0 1.0 0 0 0 0 1.0 0 0 
159 SILENE I.JAHLBERGELLA ARCTICA 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 
Hill STELLAI~I A HUMIFUSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
161 STELL.ARIA LAETA 0 0 0 0 0 .1 0 1.0 0 0 0 3.0 1.0 0 0 
164 TARAXACUM PHYMATOCARPUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
165 rliALICTHUI'1 ALPINUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
loti TIll SI:-IUI1 SPICATUM SPICATUM 0 0 0 0 0 0 0 0 0 0 0 0 0 .1 0 
1 (;') Ui'Rlt,;UUWIA VULGARIS r1ACRORH I ZA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
li'2 WIUIEU1SIA PHYSODES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
,)(11 UIIKtJOI/N MuNUCOT 0 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 
<)O? UNI~NO\m DICOT 0 0 0 0 0 0 0 0 .1 0 0 0 ,1 0 .1 

L I VERIMr, rs 
173 ".NEUHA PINGUIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
42('; ANASTI<OPHYLLUI1 MINUTUM 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 0 
17~ BLEPII.t...RuSTOMA TR I CHOPHYLLUr1 BREVI RETE 0 0 2.0 0 0 0 0 0 0 0 0 0 0 0 0 
:3CJ7 CALYPOGEIA ~lUELl.ER I ANA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~1(j0 GYI1NOCllLEA INFLATA 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 
,141 HAIH'ANTlIUS FLOTOW I ANUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
405 LOPIJOZIA OINSTEADI I 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0 0 
433 L!'JPI 107. I A IIETU<OCULPA 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0 0 
"107 LOPllllZI A uUM)J<1 Lu8A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
·WG LLlPIiOZIII SP. 0 0 0 0 0 .1 .1 0 0 0 0 0 0 0 0 
182 I'LAulOCl1lLA AI~CT I CA 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 
I C,l I'Tll.! [II UI1 Cl LI AI,F 0 0 0 0 0 30.0 4.0 0 0 0 0 0 0 0 0 
la~ J(!IDULA PROLIFEI1A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
40(; SCAPANIA SIMMONSII 0 0 0 3. 0 0 0 0 0 0 0 0 0 0 0 0 
18U UNKr~L)\m LEAFY LIVERWORTS 0 0 1.0 1 .0 0 0 .1 0 0 0 1.0 .1 0 0 .1 
III 9 UNKNOWN THALLOIO 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 1418 1419 1421 1502 

~luSSES 

HJ2 I\IJLACOMN I UM Acur'll NA TUM 0 0 0 1,0 0 0 .1 0 0 0 0 0 0 0 0 
18:3 !\UL/\Cur'lN I UI'1 PALUSTRE 0 0 0 0 0 0 0 0 0 4.0 0 0 0 0 0 

I~P AUL/ICOMIII UI'1 TURGIDUM 0 0 0 ,1 0 0 .1 0 0 0 0 0 0 0 0 

·140 rmJ\CIIY TIIEL I ACEAE 0 0 0 0 0 .1 0 0 .1 0 0 0 0 0 0 
,132 HI~ACIIYTIIECI Ull GRllENLANDI CUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
196 IjI<ALIIY TIIEG I UM TlJlWI DUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
,1410 BRYUI1 ALl30V I ClJ~l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
199 BRYlJM AlleT! cur'l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
20') rmYlJf-1 SITHtJTI~ I CHUM 0 0 0 ,I 0 0 .1 0 0 0 0 0 0 0 0 
439 l'li(YUr1 TtlHfl FOI lun .1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2llG llYHU1'1 WllIUHTl1 0 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 
::183 llI1YUI'1 SP. 0 0 0 .1 .1 0 2,0 1.0 1.0 2.0 .1 0 .1 1.0 3.0 
209 CALLIEF<GON RICIIARDSONII ROBUSTUI1 0 0 5,0 0 0 0 0 0 .1 0 0 0 0 0 0 
;~12 CALL I EF~GON SP. 1.0 0 0 0 0 0 0 0 0 0 0 0 0 0 1.0 
~13 CArll'YLI Uti SlELLATU~l 20.0 0 10,0 2,0 0 0 0 0 1.0 0 0 0 0 0 0 
214 CA rU!>CLlr'iIJl'1 NIUI,I Tlltl 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0:15 CUUlrOl10N PUFWUHEUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
21(; CI NCi I DI UM ARCT I cur'l 0 0 0 1,0 0 0 0 0 0 0 0 0 0 0 0 
217 CI NeLl DIUl1 LATIFClLIUM 0 0 10.0 0 0 0 0 0 0 0 0 0 0 0 0 
·111 C I NeL I 0 I UI'1 SfYGIUM 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 
.149 CI ~Jr.L1 01 UM SP, 0 0 0 0 0 0 .1 0 .1 0 1.0 0 0 0 0 
218 C IllIU PIWLLUI'I CIFll<OSUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
219 CHA TONEUF<OI~ ARCTICUM 0 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 
221 CTENIDIUM MOLLUSCUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
223 CYR'rOI1N I UtI HYMENOPHYLLUM 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 
227 DI CW\NUM ANGUSTUM 0 0 0 \.0 0 5.0 1.0 0 0 1.0 0 0 0 0 0 
228 DI CHAtJUM ELONGATUM 0 0 0 1.0 0 0 1.0 0 0 0 0 0 0 0 0 
3)0 01 cnANurl sp, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2,'') DIDYMOD0N ASPEHIFOLIUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
,,:30 OISllClilUM CAPILLACEUM 0 0 20,0 2.0 0 .1 1.0 1.0 0 0 1.0 0 1.0 2.0 0 
232 lJISTICHIUtl INCLINATUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2:l~j lJl TJU Cllur'l FLEXICAULE 0 0 0 ,1 0 .1 0 1.0 .1 0 0 0 0 0 0 
236 DREPANI)CLAOUS BREVIFOLIUS 0 0 50.0 ,1 1.0 0 0 0 40.0 0 0 0 0 0 0 
;>37 OHEPANOCLADUS HEVOLVENS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2:)8 DfU'CI'AtlOCLADUS UI,C IIJATUS 0 0 0 0 0 \.0 0 0 0 3.0 5.0 0 0 0 0 
~':.J9 DrlEf'ANOCLADUS SP. 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 0 
2,:10 EHC~\LYPTA ALPINA 0 0 0 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 
24"1 LNCALYPTA SP, 0 0 0 ,1 0 0 .1 1.0 0 0 .1 0 0 0 .1 
24(; FI5SIDENS OSMUNDOIDES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
40U FISSIDENS SP, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2·17 FUNARIA ARCTICA 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 0 
?GO HYLOCOMIUM SPLENDENS OBTUSIFOLIUM 0 0 0 1,0 0 20.0 0 0 0 0 0 0 0 0 0 
251 IIYPNUM BMlBEFWERI 0 0 0 ,1 0 0 0 0 0 0 0 0 0 0 0 
252 HYPtlUM CUf'RESSIFORME 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
;~53 IIYPtlUt1 PW)CERR IlIUM 0 0 0 1.0 0 0 0 0 0 1.0 0 0 0 0 0 
~5cl HYPtHJ~1 FlEVOLUTUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
;':56 HYPflUM SP, 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
257 LI'PTlllWYUM PY fll F'ORJ1E 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 0 
2,,8 m,G,IA Tr~1 C1UETRA 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 
~59 MEESIA ULI 81 t~OSA 0 0 0 1.0 0 0 0 0 0 0 0 0 0 0 0 
4"1.'1 flIJlUI'l ANDJ<FlJS I ANUM 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
260 MHI U~l BLYT fll D 0 0 0 0 0 0 0 ,1 0 0 .1 0 0 0 
431 PLAG I orIN I UM ELLIPTICUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2t;~~ ~IYURELLA JULACEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2G4 OJ.lCOPHOIWS WAHLENBERG I I 0 0 0 .1 0 0 5.0 0 0 0 0 0 0 0 0 
2()~ 1l1'(TfIOTljEC I U~l CHRYSEUM 0 0 0 1.0 0 .1 0 0 0 0 0 0 0 0 0 
LC,U PH I LONOT! S FON1ANA PUMILA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
·110 PLAGIOPlJS Ot::DEHIANA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
27~' POGONATUM ALPINUM 0 0 0 0 0 2.0 3.0 0 0 0 0 .1 0 0 0 
,j,le POL YTR I CHACEAE 0 0 0 0 0 0 0 0 0 0 0 0 ,1 0 0 
27~ POHLIA l·rUTANS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
,104 POHLIA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
276' RHAClWII TI< I UI1 L~,NUO I NI)SUM 0 0 0 0 0 0 0 0 0 0 0 0 1.0 0 1.0 
;!7D RHYTIDIUM RUGOSUM 0 0 0 1.0 0 1.0 1.0 ,1 0 0 0 0 1.0 5.0 0 
::}9 "COIO'I D I UI'1 ~cur<p I 0 I DES 0 0 0 0 75.0 0 0 0 0 0 0 0 0 0 0 
2.Ju SGUIWIOIIJi1 TUHUESCENS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
~82 :':1 LACIINlJh VASCULOSUM 0 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 
2133 SlEGUNIA LATIFClLIA PI LI FERA 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 0 
:~8~ '11:. 'II(AFLOOON MI~IOI DES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
287 ,IIUI 01 Uf1 ABI ETIIJUM 0 0 0 0 0 0 0 0 0 1.0 0 0 0 5.0 3.0 
2(\(1 TIMrllA AUSTrll ACA 0 0 0 0 0 0 0 0 0 .1 0 0 0 3.0 1.0 
289 TltlnlA NEGAPOLITANA BAVARICA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
290 IIMIIIA NOI~VEGI CA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
201 TOMLlllflYPNUM I'll TENS 0 0 0 12.0 0 5.0 1.0 0 0 0 80.0 0 3.0 2.0 0 
2'j2 TORlt:LLA AHCTICA 0 0 0 0 0 .1 0 0 0 0 0 0 0 0 0 
?()6 Torn ULA RUI~ALI S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 15.0 
;!9U Vt)I'IIA IIYPEFmUllEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
'J03 UI~KtlO\m ~IUSS 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 

LICHENS 
299 ALEGTORIA NIGRICANS 0 0 0 .1 0 0 1.0 0 0 0 0 0 1.0 0 0 
300 ALECTOHIA OCHROLEUCA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
307 C,I),LOPLACA SP. 0 0 0 .1 0 0 0 0 0 .1 0 0 0 0 0 
310 CElF(ARIA CUCULLATA 0 0 0 1.0 0 .1 2.0 1.0 0 5.0 0 0 1.0 5.0 0 
311 CE11(AR I A DELI $101 0 0 0 0 0 0 0 0 0 0 1.0 0 0 0 0 
312 CF:TF<ARI A ISLANDICA 0 0 0 1.0 0 .1 \.0 1.0 0 3.0 .1 0 1.0 2.0 .1 
314 CETflARIA NIVALIS 0 0 0 ,1 0 0 .1 1.0 0 1.0 .1 0 1.0 5.0 0 
31~ cE~l I<AR I A HI CII/I.ROSON I I 0 0 0 0 0 .1 0 0 0 3.0 0 0 0 10.0 0 
31G CE1J(AHI A T! LESII 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
305 Cl.AIJOI~ I A GHAC ILlS 0 0 0 .1 0 .1 .1 0 0 0 0 0 0 0 0 
318 CLAlJONIA LEf'IDOTA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
,1 ~~i CLAIJONIA PHYLLOPHORA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
31 (J CLADONIA POCI LLlJl'1 0 0 0 0 0 .1 .1 .1 0 1,0 0 0 1.0 0 0 
320 CLA[)ONIA SQUAMOSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
322 CLAllOrJI A SP, 0 0 0 1,0 0 .1 0 0 0 0 0 .1 0 0 0 
3::':-' COR til CULARI A DIVERGENS 0 0 0 0 0 0 0 1,0 0 0 0 0 0 0 0 

201 



Table B5 (cont'd). Raw species data for 1- x I-m plots. 
The units are percentage of cover. 

1306 1307 1308 1405 1407 1409 1410 1412 1414 1416 1417 1418 1419 1421 1502 
328 DACTYLINA ARCTICA 0 0 0 0 0 .1 0 .1 0 1.0 0 .1 1.0 2.0 0 
329 OACTYLINA RAMULOSA 0 0 0 1.0 0 0 2.0 0 0 0 .1 0 0 0 0 :no r.:VEI~NI A PERFllAG I LIS 0 0 0 0 0 0 0 .1 0 0 0 .1 0 0 0 
331 FUl.(;EI~S I A Bf<ACTEA TA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
332 GYAIECTA FOV~()LARIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3a~ ttYPOGYMNIA SUblJBSCURA 0 0 0 0 0 0 0 1.0 0 0 0 0 0 0 0 
33u LECIINOr<l\ EP I BRYCIN 0 0 0 .1 0 0 0 3.0 0 7.0 0 0 1.0 0 .1 
42U l E:t: I DEli RI\~IlH.nSA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
33~ LECIDEA VLmllll.lS 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 
39~i L lOP, nG I UI·l ~; I NI~UII Tur1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
..3..::12 LOPADIUM FECUNDUM 0 0 0 0 0 0 3.0 1.0 0 0 0 0 0 0 .1 
:J4~j lJCIHlOLECHIA Ff<IGIDA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
,113 UCIU:OLECHIII FRIGIUII TliELEPHORO I DES 0 0 0 3.0 0 0 17.0 1.0 0 0 0 0 1.0 0 0 
348 PEL'r I GERA APHTltOSA 0 0 0 0 0 .1 0 0 0 5.0 0 .1 0 0 0 
:i4~J PELilGERA CANINA S.L. 0 0 0 0 0 0 0 0 0 .1 0 .1 0 0 0 
353 P8llGERA SPURIA SOREDIATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
4Hl 1'l:.lnUSAR I A COR I ACEA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
3~U I'EJ<TUSARIA DACTYLI NA 0 0 0 0 0 .1 0 0 0 0 0 0 0 0 0 
::'84 I'Ef<TUSIIRIA SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
360 PHY :;CUN I A MUse I GENA 0 0 0 0 0 0 0 .1 0 1.0 0 0 0 0 0 
41;:- PSOfll)MA HYPNORUI1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
.100 ~;OU ll~ I NA SP. 0 0 0 .1 0 0 0 0 0 0 0 0 0 0 0 
aG9 :;PIIIII::JWPHORU::; GLtlBOSUS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
37lJ :,tTl<EOCAULON ALP I NIJM 0 0 0 .1 0 0 0 0 0 0 1.0 0 0 0 0 
:l12 THA~I~IUL I A SUBUL I FORM IS 0 0 0 1.0 0 1.0 2.0 4.0 0 .1 0 .1 3.0 1.0 0 
-.129 TOHINIA CU~IULATA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
375 )(ANTlIOI~ I A ELEGMIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
403 UNKrlOIIN CRUSTOSE LI CHEN 0 0 0 0 0 0 0 3.0 0 .1 0 0 0 1.0 0 
:178 lJNt< NOlIN FRUT I COSE L I CHEN 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
:379 r·lllsruc COMMUNE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
380 NllSIOC SP. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1506 1509 1513 1514 1515 1517 1518 1520 

VA::iCLJLAH PLANTS 
2 ALOPECURUS ALPINUS ALPINUS 0 0 0 0 0 0 0 0 
3 MIDW)SACE CHAr111F JASr1E LEHMANN I ANA 0 0 0 0 0 0 0 0 
4 Ar~IWSACE SEPTENTNIONALIS 0 0 0 0 0 0 0 0 
5 Ar~Erl0NE PAIN I FLOI~A 0 1.0 0 0 0 0 0 0 
G ANE~QNE RICHARDSONII 0 0 0 0 0 0 0 0 
9 ARCTAGROSTIS LATIFOLIA S.L. 0 0 0 0 0 0 0 0 

10 ARCTUPHILA FULVA 0 0 0 0 0 0 0 0 
12 ARMERIA MARITIMA ARCTICA 0 0 0 0 0 0 0 0 
13 ARTEMI SIA ARCTICA ARCTICA 0 0 0 0 0 0 0 0 
14 ARTEMISIA BOREALIS 0 0 0 0 0 0 0 0 
15 IIR1EMISIA GLOMERATA 0 0 0 0 0 0 0 0 
18 ASTRAGALUS ALPINUS 0 2.0 0 0 0 0 0 0 

,1,9 !\STlIAGULUS LJMBELLATUS 0 1.0 0 0 0 0 0 0 
22 BRAYA PURPURASCENS 0 0 0 0 0 0 0 0 
23 BRIIYA SP. 0 0 0 0 0 0 0 0 
24 BRO~IUS PUMPELLIANUS AMCTICUS 0 0 0 0 0 0 0 0 
25 rALiHA PALUSTRIS ARCTICA 0 0 0 0 0 0 0 0 
27 CArwAMI NE fll G I TIITA .1 .1 0 0 0 0 0 0 
28 CARIlAM I NE PI~A rEI~S IS ANGUSTI FOLI A 0 0 0 0 0 0 0 0 
29 CAREX IIQUATILIS S.L. 0 0 0 0 0 60.0 20.0 0 
30 CAf~EX ATROFUSCA 0 0 0 0 0 0 0 0 
31 CJI.I~EX 8 I GELOW I I 0 0 0 0 0 0 0 0 
3:3 CAREX ~IAR INA 0 0 0 0 0 0 0 0 
35 CAr~EX r1EMBRANACEA .1 0 0 0 25.0 0 0 0 
36 CAREX MISANDRA MISANDRA 0 0 0 0 0 0 0 0 
3-' CAflEX RIIRIFLORA 0 0 0 0 0 0 0 0 
38 CAHEX ROTUNDATA 0 0 0 0 0 0 0 0 
~9 CARr:X RUPESTRIS 0 0 0 0 0 0 0 0 
40 CARCX SIIXATILIS LAXA 0 0 0 0 0 0 0 0 

~i CARl~ SCIRPOIDEA 0 5.0 0 0 0 0 0 0 
CA~LX SUBSPA TlIACEA 0 0 0 0 0 0 0 0 

44 r:AREX VAGI NATA 0 0 0 0 0 0 0 0 
4~ CAf,('X SP. 0 0 0 0 0 0 0 0 
4(' CAS~IOPE TEl RAGONA n:TRAGONA 0 45. 0 0 0 0 0 0 0 
17 CI:.RIIST I UH BEEI~ I NG I ANUM BEER I NG I ANUM 0 0 0 0 0 0 0 0 
49 CHRY SlIlHHEMlJM INTEGRIFOLllJM 0 .1 0 0 .1 0 0 0 
51 COCIILEAR I A tiFF I C I NAL I S ARCT I CA 0 0 0 0 0 0 0 0 
52 DESCHAMPSIA CAESPITOSA ORIENTALIS 0 0 0 0 0 0 0 0 
5~~ DRABA ALPINA 0 0 0 0 0 0 0 .1 
5G DRI\BA LAC TEA 0 0 0 0 0 0 0 0 
57 DR.A.n1l Sf. 0 0 0 0 0 0 0 0 
51: n"YIIS INTEGRIFOLIA INTEGRIFOLIA 30.0 32.0 80.0 40. 0 70.0 0 0 30.0 
t19 DlJPUNTIA FISHERI S.L. 0 0 0 0 0 0 0 0 
(;( ELvt1lJS ARENARI US MOLLI S VILLOSISSIMUS 0 0 0 0 0 0 0 0 
l·2 U'It.r)BIUM LATIFOLIUM 0 0 0 0 0 0 0 0 
63 EUUISETUM .ARVENSE 0 .1 0 0 0 0 0 0 
(;4 EUUI~ETUM SCIRPOIDES 0 0 0 0 0 0 0 0 
6~ EQUISETUM VIlfIlEGATIJlvI .1 .1 0 1.0 .1 0 0 0 
&6 EH I OLhON EH I UCEPIIALU~ 0 0 0 0 0 0 0 0 

399 ER I OPHORUM ANGUS TI FOLI UM S.L. 15. 0 0 0 35. 0 10.0 2.0 2.0 0 
69 ERIOPHORUM RUSSEOlUM 0 0 0 0 0 0 1.0 0 
70 ERIOPHORUM SCHEUCHZERI SCHEUCHZERI 0 0 0 0 0 0 0 0 
72 Er<IOPHORUM VAGI NATUM 0 0 0 0 0 0 0 0 
73 EUTREMA EDWARDS I I 0 0 0 0 0 0 0 0 
74 FESTlJCA BAFFI NENSI S 0 0 0 0 0 0 0 0 

~~ 
FESIUCII RU[3RA 0 0 0 0 0 0 0 0 
GENTIANELLA PROPINQUA PROPINQUA 0 0 0 0 0 0 0 0 

79 HI EI/OCHLOE PAUC I FLW<A 0 0 0 0 0 0 0 0 
83 JUN,:US BIGLUMIS 0 0 0 0 0 0 0 0 
84 JUNellS CASTANElJS CASTANEUS 0 0 0 0 0 0 0 0 
86 KOBI~ES I A MYOSUrW I DES 0 .1 0 0 0 0 0 0 
89 LESOUL"RELLA ARCTICA 0 0 0 0 0 0 0 0 
90 LLOYDIA SEROTINII 0 2.0 0 0 0 0 0 ,1 
91 LUZULA ARCTICII 0 0 0 0 0 0 0 0 
92 LUZULA CONFUSA 0 0 0 0 0 0 0 0 
94 MINUARTIA ARCTICA 0 0 .1 0 0 0 0 0 
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Table B5 (cont'd). 

1506 1509 1513 1514 1515 1517 1518 1520 

!J6 MINUARTIA RUBELLA 0 0 0 0 0 0 0 0 
100 OXYTROPIS BOREALIS 0 0 0 0 0 0 0 0 
103 OX YTROP I S NIGRESCENS BRYOPHllA 0 0 .1 0 0 0 0 10.0 
105 PAP/WER LAPPaN I CUM OCCI DENTALE 0 0 0 0 0 0 0 0 
lOt; f'Af'IIVEH MACOUNII .1 0 .1 0 .1 0 0 0 
108 PARF<YA NlJDI CAUL( S NUDICAULIS 0 0 1.0 0 0 0 0 0 
109 PEDICUlARIS CAPITATA 0 0 0 0 .1 0 0 0 
110 PEDICULARIS LANATA 3.0 .1 0 0 .1 0 0 .1 
112 PEDICULARIS SlJOFTICA INTERIOR 0 0 0 0 0 0 0 0 
:3131 PFDICLLARIS SUDETICA S. L. 0 0 0 0 0 1.0 0 0 
114 PEIASITES FRIGIDUS 0 0 0 0 0 0 0 0 
117 POA ALPIGENA 0 0 0 0 0 0 0 0 
118 POA ARCTI CA 0 0 0 0 0 0 0 0 
119 POA GLAUCA 0 0 0 0 0 0 0 0 
121 POA SP. 0 0 0 0 0 0 0 0 
122 POLEMONIUM BOREALE 0 0 0 0 0 0 0 0 
124 POLYGONUM VIVIPARUM .1 .1 0 .1 0 0 0 0 
12'1 POTENTILLA UNIFLORA 0 0 0 0 0 0 0 0 
129 PUCCINELLIA ANDERSON I I 0 0 0 0 0 0 0 0 
130 puce I NELL I A PllRYGANODEs 0 0 0 0 0 0 0 0 
131 PYROLA GRANDI FLORA 0 0 0 0 0 0 0 0 
13:.; RIINlJNCULUS PALLASII 0 0 0 0 0 0 0 0 
134 RANlJNCULUS PLDATIFIDUS AFFINIS 0 0 0 0 0 0 0 0 
137 :;AGINA I NTERt1ED I A 0 0 0 0 0 0 0 0 
1 a~! 3J1.L I X ARCTI CA .1 0 0 .1 2.0 0 0 0 
140 SIlLt X LANJl.IA HI CHARDSONII 0 0 0 0 0 0 0 0 
141 SALIX OVALIFdLIA OVALIFOLIA 0 0 0 1.0 0 0 0 0 
142 SALIX PLANIFOLIA PULCHRA PULCHRA 0 0 0 0 0 0 0 0 
143 SALIX RETICULA1A RETICULATA 0 6.0 0 12.0 0 0 0 .1 
144 SALI X ROTUNDIFOLIA ROTUNDIFOLIA 0 1.0 .1 .1 .1 0 0 .1 
145 SAUSSUF<EA ANGlISTIFOLIA 0 .1 0 0 0 0 0 0 
146 SAXIFRAGA CAESPITOSA 0 0 0 0 0 0 0 0 
147 SAXIFRAGA CEfWUA 0 0 0 0 0 0 0 0 
148 SAXIFRAOA FOLIOLOSA 0 0 0 0 0 0 0 0 
lLl!) SIIXIFRAGA HIEHACIFOLIA 0 0 0 0 0 0 0 0 
150 SAXIF-RAGA HIRCULUS PRnplNQUA 0 0 0 0 0 0 0 0 
151 SA)(IFRAGA OPPOSITIFOLIA OPPOSITIFOLIAI2.0 0 1.0 .1 2.0 0 0 3.0 
1~4 SENECIO ATRUPURPUREUS FRIGIDUS .1 1.0 0 .1 .1 0 0 0 
156 SENECIO RUiEDIFOLIUS 0 0 0 0 0 0 0 0 
1~7 SILENE ACAULIS 0 4.0 0 0 0 0 0 0 
159 SILENE WAHLBERGELLA ARCTICA 0 0 0 0 0 0 0 0 
160 STELLARIA HUMIFUSA 0 0 0 0 0 0 0 0 
161 STELLARIA LAETA 0 0 0 0 0 0 0 0 
164 T ARAXACUI1 PHYMA TOCARPUM 0 0 0 0 0 0 0 0 
105 fHAL I CTRUI1 ALP I NUM 0 0 0 0 0 0 0 0 
168 THISETUM SPICATUM SPICATUM 0 0 0 0 0 0 0 0 
169 UTRICULARIA VULGARIS MACRORHIZA 0 0 0 0 0 0 0 0 
172 WI L1IELMS I A PHYSODES 0 0 0 0 0 0 0 0 
901 UtlKNLlWN MONOCOT 0 0 0 0 0 0 0 0 
!J02 UtlKNOWN DICOT 0 .1 0 0 0 0 0 0 

L I VEF<WOI<TS 
173 ANElIllA PI NGU IS 0 0 0 0 0 0 0 0 
·12C ANASTf<Or'HYLLUr1 MI NUTUM 0 0 0 0 0 0 0 0 
175 ULEI'ltAfmSTOMA TN I CHOPHYLLUM BREVI RETE 0 0 0 0 0 0 0 0 
:397 CALYPOGEIA MUELLERIANA 0 0 0 0 0 0 0 0 
460 ljil1NOCOLEA INFLATA 0 0 0 0 0 0 0 0 
441 HARPANTHUS FLOTOWIANUS 0 0 0 0 0 0 0 0 
405 lOPHllZIA BINSTEADII 0 0 0 0 0 0 0 0 
433 LOPIIOZIA HETERUCOLPA 0 0 0 0 0 0 0 0 
407 LOf'1I0ZIA QUADRILOElA 0 0 0 0 0 0 0 0 
43& LOPIIOZIA SP. 0 0 0 0 0 0 0 0 
1A2 PLAljlOCtllLA ARcrlCA 0 .1 .1 0 0 0 0 0 
1134 PIILIDIUM CILIARE 0 0 0 0 0 0 0 0 
lU5 RADULA PROLIFERA 0 0 0 0 0 0 0 0 
'IOu SCAPANIA 5 I MMONS I I 0 0 0 0 0 0 0 0 
1138 UNKNOWN Lt::AFY LI VEH~lOlns 0 0 .1 0 0 0 0 0 
1139 IJr~KtKMN TttALLO I D LI VERWORTS 0 0 0 0 0 0 0 0 

MossES 
192 AULACOMNIUM ACUMINATUM 0 0 0 0 0 0 0 0 
193 AULACOl1NI UM PALUSTRE 0 0 0 0 0 0 0 0 
194 AULACbI1r'll UI1 TUHG I DUM 0 0 0 0 0 0 0 0 
448 lIRACHYTlIECIACEAE 0 0 0 0 0 0 0 0 
432 DRACltYTHEC I U~l GROENLANDI CUM 0 0 0 0 0 0 0 0 
19b BRACHY1HECIUM TURGIDUM 0 0 0 0 0 0 0 0 
440 DRYUM ALGOVI CUl'l 0 0 0 0 0 0 0 0 
19B URYUM ARCTICLIM 0 0 0 0 0 0 0 0 
205 BHYUM STENOTRICIIUM 0 0 0 0 0 0 0 0 
c139 Df!YlIM TORTI FOLI UI1 0 0 0 0 0 0 0 0 
206 BYRlII1 ImlGHlil 0 0 0 0 0 0 0 0 
383 BRYUM SP. .1 0 0 0 0 0 0 .1 
209 CALLIERGON RIU~RDSONII ROBUSTUM 0 a 0 1.0 0 0 0 0 
212 CALL I ERGot·l SF'. 0 0 0 0 0 .1 0 0 
~13 CIII'IPYLI UM STELLATUM 0 0 0 0 0 0 0 0 
214 CATUSCOPIUM NIGRITUM 0 0 0 .1 0 0 0 0 
215 CE~ATODON PUHPUREUS 0 0 0 0 0 0 0 0 
21b CINCLIDIUM ARCTICUM 0 0 0 0 0 0 0 0 
217 CINCLIDIUM LATIFOLIUM 0 0 0 0 0 0 0 0 
,111 CINCLIDIUM STYGIUM 0 0 0 0 0 0 0 0 
·~49 l:INl:l IDIUM SP. 0 0 0 .1 0 0 0 0 
218 C I RI( I PHYLLUM (; I HHOSUM 0 0 0 0 0 0 0 0 
;~ 19 CI~Ar()NEIJIWN ARCT I CUI1 0 0 0 0 0 0 0 0 
2~!1 ClEt11 D I UM MOLLUSCUM 0 0 0 0 0 0 0 0 
223 CYRTot1NI UtI ttYJ-IENLlPHYLLUI'1 0 0 0 0 0 0 0 0 
2~~1 DICRANUM ANGUSTUM 0 0 0 0 0 0 0 0 
229 DICHANUM ELONGATUM 0 0 0 0 0 0 0 0 
390 D I CFIANUM SP. 0 0 0 0 0 0 0 0 
229 OIDYMODON ASPERIFOLIUS 0 0 0 0 0 0 0 0 
230 DISTICHIUM CAF'ILLACELJM .1 0 0 1.0 1.0 0 0 0 
232 Dl STI CHI UM INCLINATUM 0 0 0 0 0 0 0 0 
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Table B5 (cont'd). Raw species data for 1- x I-m plots. 
The units are percentage of cover. 

1506 1509 1513 1514 1515 1517 1518 1520 

2:3J DITHICHUI-1 FLEXICAULE 12.0 5.0 4.0 6.0 20. 0 0 0 .1 
2:1G W1L!'ANlJCLADUS ~REV I FOLI US 0 0 0 20.0 0 0 0 0 
2:n [JIIEf',INOCLAUIJS PEVOLVENS 0 0 0 0 0 0 0 0 
2Hl [JJ<EI'MIOCLADUS UNCINATUS 15. 0 1.0 1.0 3.0 0 0 0 .1 
c.l9 DHEI'ANOCLADUS 0P. 0 0 0 0 0 0 0 0 
2ciQ EI~C/\LYf'TA ALPIIIA a 0 0 0 0 0 0 0 
2·11 ENCALYPTA PWJCEI<A 0 0 0 0 0 0 0 0 
;2·14 ENCALYPTA Sf'. .1 0 0 .1 0 0 0 0 
:<·IG r'l S~ I [)EN~ O::;MUI~DO I DE S 0 0 0 0 0 0 0 0 
4tJO FISSIDENS SP. 0 0 0 0 0 0 0 0 
~.j7 FUNARIA ARCTICA 0 0 0 0 0 0 0 0 
25u HYLOCOMIUM SPLENDENS OBTUSIFOLIUM 0 0 0 0 0 0 0 0 
251 flYPNUtl BN1BERGER I 1.0 0 .1 0 1.0 0 0 0 
2t>2 HYPNUrl CUPRESS I FORtlE 0 0 0 0 0 0 0 2.0 
253 HYPNUrl PROCERRIMUM 4.0 0 1.0 0 1.0 0 0 0 
25.-( HYPNUr1 REVOLUTUtl 0 0 0 0 0 0 0 0 
256 JlYPIWM SP. 0 0 0 0 0 0 0 0 
257 LEPTOBRYUM PYRIFORME 0 0 0 0 0 0 0 0 
238 rIEE:.IA TRIQUETHA 0 0 0 0 0 .1 0 0 
259 rWE!"jlA lJLIGINllSA 0 0 0 0 .1 0 0 0 
4·~4 r1NIIJr1 ANDREWSIANliM 0 0 0 0 0 0 0 0 
2(;0 t1IH UM BLYTTI I 0 0 0 0 0 0 0 0 
·131 PLAG I Ol1NIlJI1 ELLII-'IICUM a 0 0 0 0 0 0 0 
2G2 tlYUJ(ELLA JULACEA 0 0 0 0 0 0 0 0 
2(;4 ON(:ul'HOfWS ~IAHLL:::NBERG I I 0 0 0 0 0 0 0 0 
2()~ ORTIIOTHEC I UI1 CHRYSEU/1 0 0 0 0 0 0 0 0 
26U PHILON01IS FONTAnA PUMILA 0 0 0 0 0 0 0 0 
410 f-LAGIOPUS OEDERIANA 0 0 0 0 0 0 0 0 
272 POGONATUM ALPINUM a 0 0 0 0 0 0 0 
446 POL YTR I CHACEAE 0 0 0 0 0 0 0 0 
270 POI H .. I A NlJTAtIS 0 0 0 0 0 0 0 0 
104 f'OHLIA SP. 0 0 0 0 0 0 0 0 
276 RHACOM I 'm Illr'l LANUGI NOSUM 0 0 0 0 0 0 0 0 
'~7fl RHYTIDIUM RUGOSUM 0 0 0 0 0 0 0 0 
27,9 scorw III I ur1 SCOIH- 101 DES 0 0 a 0 0 60.0 0 0 
~80 SCOI~P IIJ I urI TURGL::;CENS 0 0 0 0 0 0 0 0 
::82 SPUICHNUM VASGUIOSUr1 0 0 0 a a 0 0 0 
283 STEGONIA LATI FOLI A PI LI FERA 0 0 0 0 0 0 0 0 
285 TETRAPLODON MNIOIDES 0 0 0 0 0 0 0 0 
287 THUIDIUM ABI ETI NUM 0 1.0 .1 0 0 0 0 3.0 
288 T1MMIA AUSTRIACA 0 0 0 0 0 0 0 0 
2H9 T I r1tll A MEGA POL I TANA BAVARICA 0 0 0 0 0 0 0 0 
290 TI r1MI A NORVEGICA 0 0 0 0 0 0 0 0 
291 Tom:NTHY PNLJI1 NITENS 7.0 1.0 0 5.0 40. 0 0 0 0 
2Y;~ TORTL:::LI.A ARClI CA 0 0 0 0 0 0 0 0 
29G TlllnULA RllRJI.LI S a a 0 0 0 0 0 .1 
;':91' \/OlllA IIYPERBlJHEA 0 0 0 0 0 0 0 0 
<)03 UNI<.NOWN r-lOss .1 1.0 0 1.0 0 0 0 .1 

L I CHL::NS 
')90 ALECTORIA NIGHICANS a 0 0 0 0 0 0 0 
:11)0 ALECTORIA OCHIWLEUCA 0 0 0 0 0 0 0 0 
:307 CALljPLACA SP. 0 0 0 0 0 0 0 0 
310 CETRARIA CUCULLATA .1 0 1.0 0 .1 0 0 .1 
311 CETRARIA DELI SEI 0 0 0 0 0 0 0 0 
312 CETRARIA ISLANDICA 1.0 0 0 0 1.0 0 0 .1 
314 CETlV,RI A NI VALl S 0 0 0 0 0 0 0 .1 
315 CETRARIA R I CIIARDSON I I a .1 0 0 0 0 0 0 
:316 CETRARIA TlLESII 0 0 0 0 0 0 0 0 
385 CLADtlNIA GRACI LI S 0 0 0 0 0 0 0 0 
J18 CLADlJNIA LEPIDOTA 0 0 0 0 0 0 0 0 
427 CLADC:.NI A PHYLLOPIIORA 0 0 0 0 0 0 0 0 
319 CLP.OONIA POCI LLUM 0 0 0 0 0 0 0 0 
3;!0 (~L:ADONI A ~l]UAMOSA 0 0 0 0 0 0 0 0 
~c.'2 CLADONIA SP. 0 0 0 0 0 0 0 0 
;127 c:)rm I r.:ULAn I A DIVERGENS a 0 0 0 0 0 0 0 
328 DACTYL.I rIA ARCTICA 0 0 0 .1 5.0 0 0 .1 
329 DACTYLI NA RAMULOSA 1.0 0 0 0 0 0 0 0 
330 EVEHNIA PERFRAGILIS 0 0 0 0 0 0 0 .1 
3:.11 FULGENSIA BRACTEATA a 0 0 0 0 0 0 .1 
332 GYALECTA FOVEOLARIS 0 0 0 0 0 0 0 0 
3:34 HYPOGYMNIA SUBOBSCURA 0 0 0 0 0 0 0 .1 
336 LECANukA EPIBRYON .1 0 8.0 0 .1 0 0 7.0 
4~8 LECIDEA RAMlJLOSA 0 0 0 0 0 0 0 0 
339 LEClllEA VERNALIS 0 0 0 0 0 0 0 0 
39'3 LEPTOGIlJI"1 S I NI'llJATUf1 0 0 0 0 0 0 0 0 
342 LOPADIUM FECU NDUM 10.0 0 0 0 0 0 0 12.0 
343 Or.:IIi\ULECIII A FRrGIDA a 0 0 0 0 0 0 0 
413 OCHnOLEr.:llrA f HIGIDA THELEPHOROIDES a 0 0 0 0 0 0 0 
;348 PEl. 1"1 (jEf,A API111IOSA a 0 0 0 0 0 0 0 
349 FEL TI GERA CANINA S.L. a 1.0 0 0 .1 0 0 .1 
353 I-'ELTIGEf<A SPUtllA SOREDIATA 0 0 0 0 0 0 0 0 
418 PERTUSARIA CIlRIACEA 0 0 1.0 0 0 0 0 3.0 
3:;8 PERTUSARIA DACTYLI NA 0 0 0 0 0 0 0 0 
38<1 PERTUSARIA SP. 0 0 0 0 0 0 0 .1 
3GO PHYSCONIA MUSCIGENA 0 0 0 0 0 0 0 .1 
412 PSUFml-IA IIYPI~ORur'l 0 0 0 0 0 0 0 0 
400 SOLORINA SP. 2.0 .1 0 0 0 0 0 0 
,1 6 !;j SPHAEROPHORUS GLOBOSUS 0 0 0 0 0 0 0 0 
;370 S-f E[(EUCAULON ALPI NUll 0 0 0 0 0 0 0 .1 
372 THAllIJOL I A SlJBlJLIFORNIS 6.0 0 2.0 1.0 7.0 0 0 2.0 
420 TONINIA CU~IULA FA 0 0 0 0 0 0 0 0 
37U )(ANlHOll I A ELEGANS 0 0 0 0 0 0 0 .1 
403 UNKNOlm CRUSTOSE LICHEN .1 0 1.0 0 0 0 0 1.0 
378 UNnlOWN FRUTI COSE LI CHEN 0 0 0 0 0 0 0 0 
379 IJUS-IOC COI"IMUNE 0 0 0 0 0 0 0 0 
:.100 truSTOC SP. 0 0 0 0 0 0 0 0 
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Table B6. Raw species data for larger plots. 
The units are percentage of cover. 

1202 1422 1521 

VASCULAfl PLANTS 
2 ALOPECURUS ALPINUS ALPINUS 
a ANDFWSACE CHAI1AEJASME LEHMANN I ANA 
4 ANDrWSACE SEPTENTRIONALIS 
~ ANHIONE PARV I FLORA 
6 ANEl'1orlE R I CI-IAF<DSLlN I I 
~ ARCTAGROSTIS LATIFOLIA S.L. 

10 ARCTOPHILA FULVA 
12 ARMCRIA MARITIMA ARCTICA 
13 ARTEMISIA ARCTICA ARCTICA 
14 ARTEMISIA BOREALIS 
15 ARTEMI31A GLOMERATA 
18 ASTRAGALUS ALPINUS 
19 ASTRAGULUS UMBELLATUS 
22 DRAYA PURPURASCENS 
23 BRAYA SP. 
24 BROMUS PUNPELLI ANUS ARCTI CUS 
25 CALTHA PALUSTRIS ARCTICA 
27 CARiJAMINE DIGITATA 
28 CAIWAM I NE Pf(A TENS I S ANGUS TI FOLI A 
?9 CAREX AQUATILIS S.L. 
30 CAREX ATRLlFUSCA 
31 CAIU:X BIGELOW I I 
33 CARE>( MAR I NA 
35 CARU( Mal£lR/\NACEA 
36 CAHCX MISANDRA MISANDRA 
37 CAREX RARIFLORA 
38 CAREX RLlTUNDATA 
39 CAREX RUPESTRIS 
40 CAREX SAXATILIS LAXA 
41 CAREX SCIRPOIDEA 
42 CAHEX SU£lSf'ATHAC£A 
44 CAREX VAGI NATA 
45 CAREX SP. 
46 CASSIOPE TETRAGONA TETRAGONA 
47 CERASTIUM £lEEFlINGIANUM BEERINGIANUM 
49 CHRYSANTHEI·lur1 I NTEGRI FOLl UM 
51 COCIILEARIA OFFICINALIS ARCTICA 
52 DESCHAMPSIA CAESPITUSA ORIENTALIS 
53 DRABA ALPINA 
56 DRAElA LAC TEA 
67 DrlADA SP. 
58 DRYAS INTEGRIFOLIA INTEGRIFOLIA 
59 DUPONTIA FISHERI S.L. 
Gl ELY~IUS ARENARIUS MOLLIS VILLOSISSIMUS 
62 EP I L.OD I UM LA T I FOLI UM 
63 EQUISETUM ARVENSE 
64 E(ilJ I SE TlIM SC I RPO I DES 
65 EQUISETUM VARIEGATUM 
66 ERIGERON ERIOCE~~LUS 

399 ER IOPHOllUI1 ANGUS T I FOL I UM S. L. 
&9 ERIOPHORUM RUSSEOLUM 
I(J EI<f OPltOlWr1 SCltEUCHZER I SCHEUCHZER I 
7,~ ErnUPHOf<UI1 VAOINATUM 
7a EUTREMA EDWARDS I I 
74 FESTUCA BAFF I NEtlSI S 
76 FESTUCA RUBRA 
78 (;ENTIANELLA PROPINQUA PROPINQUA 
"19 HI EFWCHLOE PAUC I FLORA 
83 JUNGUS BIGLUMIS 
84 JUNCLJS CASTANE:US CASTANEUS 
86 KUBHESI A MYOSUrWI DES 
89 LES(lUEHELL.A ARCT I CA 
90 LLOYDIA SEROTl~I" 
91 LLJZlJLA ARCTICA 
9'> LUZlJl_A CONFLJSA 
94 HINUARTIA ARCTICA 
96 M I NUAla I A RUBELLA 

100 OXYTROP I S BeH~EALI S 
103 OXYTROPIS NIGRESCENS BRYOPHILA 
105 PAPAVER LAPPONICUM OCCIDENTAL£ 
lOG PAPAVER MACOUNII 
1 08 PARRY A NUD I CAULI S NUD I CAULI S 
109 PEDICULARIS CAPITATA 
110 PEDICULARIS LANATA 
112 PEDICULARIS SUDETICA INTERIOR 
381 PEDICULARIS SUDETICA S.L. 
114 PETASITES FRIGIDUS 
117 POA ALPIGCNA 
118 POA AHcTl CA 
119 POA GLAUCA 
121 POA SP. 
122 POLEMONIUM BOREALE 
124 POLYGONUM VIVIPARUM 
12·' POTENT I LLA UN I FLORA 
129 PUCCINELLIA ANDERSON I I 
130 PUCC I NELL I A PIIRYGANODES 
131 PYROLA GRANDI FLORA 
133 IlANUNCULIJS PALLAS I I 
134 RANLJNCULUS PEDATIFIDUS AFFINIS 
137 SAGINA INTERMEDIA 
139 SALIX ARCTICA 
140 SAUl; L.ANATA RICHARDSONII 
141 SALIX OVALIFOLIA OVALIFOLIA 
142 SALIX PLANIFOLIA PULCHRA PULCHRA 
143 SALIX RETICLJLATA RETICULATA 
144 SALIX ROTUNDIFOLIA ROTUNDIFOLIA 
143 SAU0!;UREA ANGlISTIFOLIA 
140 SAXIFRAGA CAESPITOSA 
1,-1"1 SAX I FI<AGA CERNUA 
148 SAXIFRAGA FOLIOLOSA 
149 SAXIFHAGA HIERACIFOLIA 
150 SA)(IFRAGA HIRCULUS PRuPINQUA 
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151 ~AXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 
154 ~ENLCIO ATROPURPUREUS FRIGIDUS 
15G SENECIO RESEDIFOLIUS 
157 SILLNE ACAULIS 
159 SI LFNE WAHLI:lERBELLA ARCTI CA 
160 STEIL.ARIA HUMIFllSA 
161 STELLARIA LAETA 
16·1 TARAXACUM PHYMA TOCARPUM 
16;:) THAL I CTRUM ALP I Nut-I 
1138 TRISETUM SPICATUM SPICATUM 
169 UTRICULARIA VULGARIS MACRORHIZA 
172 \1 I LHELMS I A PHYSODES 
901 UNKNOWN ~IONOCOT 
902 UNKNOWN DICOT 

L I VERIJorns 
173 ANEURA PFNGUIS 
426 ANASTROPIIYLLUM ~1I NUTUM 
175 I:lLEPHAROS TOt-IA TR I CHOPHYLLUM BREV I RETE 
397 CALYPOGEIA MLJELL.ERIANA 
.1£;0 GYMNOCOLEA I NFL.A TA 
441 HARPANTHUS FLOTOWIANUS 
405 LOPI~ZIA BINSTEADII 
433 LOPHOZIA HETEROCOLPA 
407 LOPHOZIA QUADRILOBA 
486 LOPHOZIA SP. 
182 PLAGIOCHILA ARCTICA 
184 PTILIDIUM CILIARE 
165 RADULA PROLIFERA 
406 SCAPANIA SIMMONSI I 
188 UNKNOWN LEAFY LIVERWORTS 
1 8U UNKNO~IN THALLO I D LIVERWORTS 

MOSSES 
192 AULACOMNIUM ACUMINATUM 
193 AUL/ICmlNIUM PALUSTRE 
194 AlJLACuMN I U~1 TURG I DUM 
448 BRACHYTfIEC I ACEAE 
,132 £lRACHY THEC I UM GROENLAND I CUM 
196 BRACHYTH£CIUM TURGIDUM 
440 £lRYLJM ALGOVICUM 
19::3 FlRYUM ARCTI CUM 
2U5 F:lRYlJM STENOTRICHUM 
.139 BRYUM lORTJ FOLI UM 
20G BYRlJl1 WRIGHTII 
3Ba ORYUM ~P. 

?1l9 CALLI ERGeJN HI CIli\RDSONII ROBUSTUM 
212 CALLIERGON SP. 
213 CAMPYLI UI1 STELLA rUM 
214 CATO$COPllJ~' NIGRITUM 
21.5 CER/I"fODUN PURt'UI<EUS 
216 CINCLIDIUM ARCTICUM 
211 CI NCLI DI UM LA TI FOLI UM 
411 CINCLIDIUM STYGIUM 
44~1 CINCLIDIUM SP. 
218 CIRHIPHYLLUM CIRROSUM 
219 CHATllllEUHON ARCTI CUM 
221 CTENI D I Ui1 MOLLUSCU~1 
22:> CYRTOMNI Uli Hyr1ENt1PHYLLUM 
227 DICRANUM ANGUgTUM 
228 DI CHANur1 ELONGA TUM 
890 DICIlANllM SP. 
229 D I DYI10pON ASPER I FOL I US 
230 DlSTICHIUM CAPILLACEUF1 
232 DISTICHIUM INCLINATUM 
233 DITRICHUM FLEXICAULE 
236 DHEPANOCLADUS BREVIFOLIUS 
237 DHEPANOCLADUS REVOLVENS 
2a8 Df<EPANOCLADUS UNCINATUS 
239 DREPANOCLADUS SP. 
240 ENCALYPTA ALPINA 
241 EI~CJlLYPTA PROCERA 
244 ENCALYPTA SP. 
246 F I S~; I DENS OSMUNDO I DES 
4QO FISSIDEtiS SP. 
247 FUNJIRIA ARCTICA 
250 HYL.OC(Jr-ll11~1 SPLEI~DENS OBTUSI FOLI UM 
251 HYPNUM BAMBERGER I 
;'52 IWr'tlUM CUPHE::;S I FORME 
253 HYPNUM PROCERRIMUM 
254 HYPNUM REVOLUTUM 
256 HYPNUM SP. 
2[)7 LEI'TonRYUM PYRIFORME 
25t\ MEF.!;IA lRIQUETRA 
?59 MEESIA ULIGINOSA 
·144 m~ ILJ~I ANDREWS I ANUM 
260 MNILJM BLYTTII 
4;) 1 PLAn I Uf11~ I UM ELL I PT I CUM 
262 MYUI:LLI.A JUL.ACEA 
264 ONCIJPlltJRUS WAItI.ENI3ERGII 
2(,5 OHlIIOTt-IECllJIl CIHlYSEUM 
~('8 PHIIUNOTIS FONTANA PUMILA 
-110 PLAGIOPU:> Ol:.llERIANA 
272 POGONATUM ALPINUM 
44b POLYTRICHACEAE 
273 POltl.lA NUTANS 
404 POHLIA SP. 
27b Fd lACtiM I TI~ I ur1 LANUG I NOSUM 
270 RHYTIDIUM RUGOSUM 
2l'J SCOIIPIDIUM SCt)RPIOIDES 
200 SCOIW I D I ur1 rUfWESCENS 
262 SPL/\CIt~HJr1 V ASCULOSUM 
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Table B6 (cont'd.). Raw species data for larger plots. 
The units are percentage of cover. 

12a2 1422 1521 12a2 1422 1521 
283 ST.EOONIA LATlrOI IA PILIFERA a a a :129 [lACIYLI NA HMIULtlSA a a a 
;:05 1 ETI~AI-'l UDON 111~ I () I DES a a a ;3.10 EVEI~NI A PEf'WHAG I LIS a a a 
287 rHUI lJl UM ABIETINUM a 2a.a a :lJl FlJLOENSIA BRACTEATA a a a 
2118 Tlr'I/'lIA AUSTRIACA a .1 a 332 GYALECTA FOVEtlLARIS a a a 
289 TIMtllA MEGAPOLITANA BAVARICA a a a 33.:1 IIY POGnlN I A SUBOBSCURA a a a 
29a TIMmA NORVEGICA a a a 336 I.ECANORA EPI UI~YtlN a a a 
291 TOMENTHYPNUM NITENS a 2.a a 428 L.ECllJEA RAMULOSA a a a 
292 TOHTELLA ARCTI CA a a a 339 LECIDEA VERNALIS a a a 
296 TORTIJLA RURAL.IS a a a 393 LEPTOGIUM SINNUATUM a a a 
2DO VOITIA HYt'EI'{BOREA a a a ;142 LaPADIUM FECUNDUM a a a 
9003 UNKIlOWN MOSS a a a 343 OCIIf:uL.ECH I A FRIGIDA a a 0 

413 llCHI (tlLECH I A FRIGIDA THELEPHClROIDES a a a 
LICHENS 348 PELTIGEHA APlrtfiOSA a 2.a a 
299 ALECTORIA NIGRICANS a a a 349 PEl.1IGFRA CANIW\ S.L. a a a 
Jaa ALEcTaRIA OCHRtllEUCA a a a 353 PELT I Gf.HA SPURIA SuREDIATA a a a 
:W7 C'AI (IPLACA SP. a a a 41[\ PERTUSAHIA ClJI<I,\CEA a a a 
310 C'!;'I I:AI<I A CUCULLATA a .1 a 353 PERTUSARIA D£>,CTYLI NA 0 a a 
311 CETI:ARI A DELI SEI a a a 36<1 pun USAf-< I A sr>. a a a 
312 CETHARIA ISLANDICA a .1 a 3Ga PHYSC6N I A 11USC I GENA a a a 
314 ccn:ARIA NI VAll S a a a 412 PSOIWMA HYPI'WI,Utl a a a 
315 CETHARIA R I CIIARDSON I I a a a 400 GOLORINA SP. a a a 
310 CETIlARIA TlLESII a a a 3G9 ~;(,H/\EHOPHORUS GL.UBOSUS a a a 
Joti CLAUuNIA GRACILIS a a a 3-;0 s rU~EOCAULON ALPINUM a a a 
316 CI.ADllNIA LEPIDOTA a a a 372 TlINlI~Ol.1 A SUBUl.I FORMIS a a a 
427 CLADONIA PHYLLOPHORA a a a '1;2~ roN I NI A CUMULATA a a a 
319 CL.Alll)NIA POCILLUM a a a 37" XANHIOHI f\ EL.UiAIJS a a a 
32a CLAllONIA ~OUAMOSA 0 a a 4()3 lJNKrlOWN CIWSTO::;E LI CHEN .1 a a 
322 CI.AllONI A SP. a a a 8-/8 UtlKrIO~JN FRUTICOSE LI CHEN a a a 
32'1 CORti I CULAR I A DIVERGENS a a a :;79 tlu.j)uC ClJflf1IJNL a a a 
;l~8 PACTYl.INA AHCTICA a a a :)uO NlJ-:iTOC Sf>. a a a 
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APPENDIX C. ENVIRONMENTAL AND VEGETATION DATA 
SUMMARIES FOR ALL STAND TYPES 

Table Ct. Environmental data summaries for all stand types. 
The variables and their units are described in Table 6. 

STAND lYPE 81 
NUI1BER OF PLOTS 6 
pun 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 H20DPTH 0.0000 0.0000 6 
HYGM,JIS 2.0833 0.7960 6 SOl LCOV 12.0000 4.6476 6 
ORGMAT 11.0333 4.9127 6 ROCKCOV 7.5000 9.8742 6 
H2CABSN 70.2667 16.0662 6 H20COV 0.0000 0.0000 6 
FLDCAP 25.6167 10.8291 6 NARL 0.0000 0.0000 6 
WILTPT 18.4833 7.8260 6 BEAR 0.0000 0.0000 6 
AVH2CJ 7.1500 4.3501 6 FOX 0.0167 0.0408 6 
BDEI~~77 0.8550 0.2700 6 CARFECE 0.3167 0.2317 6 
SI101 S77 30.5000 16.3799 6 CARGRAZ 0.0000 0.0000 6 
PH 7.6:383 0.1525 6 SQRRL 0.0333 0.0816 6 
NH4 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.ts350 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 233.8333 60.5158 6 FLICCOV 5.0000 2.7568 6 
110lSREG 1.0000 0.0000 6 CLICCOV 13.8333 6.8240 6 
SNOWREG 1.6667 1.2111 6 ERECDED 2.1667 1.6021 6 
CRYOf~EG 3.0000 0.6325 6 PROSDED 23.3333 9.3310 6 
HUMI'I()CI( 2.0000 0.6325 6 

STAND TYPE B2 
NUMBER OF PLOTS 3 
PLOT NUMBERS 010A 1401 1412 

SAND 37. 7000 18.1019 2 SLOPE 0.0000 0.0000 3 
SILT 43.0000 18.5262 2 THAW77 35.0000 8.1854 3 
CLAY 19.3000 0.4243 2 H20DPTH 0.0000 0.0000 3 
HYGMOIS 4.6333 3.7287 3 SOl LCOV 10.3333 9.0738 3 
ORGMAT 23.7667 18.8386 3 ROCKCOV 0.6667 0.5774 3 
H20ABSti 117.8667 56.5937 3 H20COV 0.0000 0.0000 3 
FLDCAP 55.9667 37.8342 3 MARL 0.0000 0.0000 3 
WILTPT 35.8000 27.5033 3 BEAR 0.0000 0.0000 2 
AVH20 20.1667 10.3607 3 FOX 0.0500 0.0707 2 
BDENS77 O. '/800 0.3051 3 CARFECE 0.4500 0.3536 2 
SI'101 ~77 39.3333 35.2184 3 CARGRAZ 0.0000 0.0000 2 
PH 7.1300 0.4498 3 SQRRL 0.0000 0.0000 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 
MG 437.3333 376.4257 3 FLICCOV 5.3333 4.0415 3 
MOISREG 1.0000 0.0000 3 CLICCOV 11.3333 4.1633 3 
SNO\/HEG 2.0000 0.0000 3 ERECDED 1.6667 1. 1547 3 
CRYt)(;EG 3.0000 0.0000 3 PROSDED 37.6667 15.0444 3 
HU1111lJCI, 2.0000 0.0000 3 

STAND TYPE B3 
NLJtlBER OF PLOTS 3 
Pl.OT NUMBERs 0801 1419 1506 

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEV I ATI ON N 

SAND 26.5000 0.0000 1 SLOPE 0.0000 0.0000 3 
SILT 50.9000 0.0000 1 THAW77 45.3333 16.5630 3 
CLAY 22.6000 0.0000 1 H20DPTH 0.0000 0.0000 3 
HYGMOIS 2.7000 2.1794 3 SOILCOV 22.3333 16.6233 3 
ORGMAT 13.4000 11.3080 3 ROCKCOV 0.0000 0.0000 3 
H20AB~N 72.5000 30.7365 3 H20COV 0.0000 0.0000 3 
FLDCAP 40.9000 27.9628 3 MARL 0.0000 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 
BDENS77 1.1900 0.5024 3 CARFECE 0.0000 0.0000 2 
S~10 I S77 37.6667 39.2598 3 CARGRAZ 0.0000 0.0000 2 
PH 7.4267 0.6038 3 SQRRL 0.0000 0.0000 2 
NH4 8.7000 1.3892 3 BRWNLEM 0.0000 0.0000 2 
N03 20.1333 19.8394 3 COLLEM 0.0000 0.0000 2 
C03 19.4667 19.1865 3 PTARMIG 0.0000 0.0000 2 
P 4.6667 4.7258 3 GOOSE 0.0000 0.0000 2 
K 125.0000 79.2654 3 MISBIRD 0.0000 0.0000 2 
CA 4542.3333 2367.1156 3 BRYOCOV 12.0000 15.7162 3 
MG 371.0000 284.8789 3 FLI CCOV 8.0000 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 
CRYOREG 4.0000 0.0000 3 PROSDED 22.3333 17.7858 3 
HUMrlOCK 2.0000 0.0000 3 
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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 B4 
~llJf1ElER OF PLrJTS 2 
t'LOT NlJlmERS 1105 1521 

SAND 72 2000 O. 0000 1 SLOPE 0.5000 O . 7071 2 
SILT 21 . 7000 O. 0000 1 THAW77 100.0000 O. 0000 1 
CI AY 6. 1000 O. 0000 1 H20DPTH 0.0000 O. 0000 1 
HYGMOIS O. ~OOO O. 0000 1 SOILCOV 96.5000 2. 1213 2 
ORGf1AT 2. 1000 O. 0000 1 rWCKCOV 87.5000 10. 6066 2 
H20ABSN 27. 0000 O. 0000 1 H20COV 0.0000 O. 0000 2 
FLDCAP 7. 5000 O. 0000 1 11ARL 0.0000 O. 0000 2 
WILTPT 2. 8000 O. 0000 1 BEAR 0.0000 O. 0000 1 
AVH20 4. 7000 O. 0000 1 FOX 0.0000 O. 0000 1 
BDENS77 1 .5400 O. 0000 1 CARFECE 0.0000 O. 0000 1 
SI"IOIS71 6. 0000 O. 0000 1 CARGRAZ 0.0000 O. 0000 1 
I'll 1. 8000 O. 0000 1 SQRRL 0.0000 O. 0000 1 
NH4 7. 1000 O. 0000 1 BRWNLEI1 0.0000 O. 0000 1 
tJ03 5. 2000 O. 0000 1 COLLEM 0.0000 O. 0000 1 
CU~j 1 .1000 O. 0000 1 PTARMIG 0.0000 O. 0000 1 
P O. 1000 O. 0000 1 GOOSE 0.0000 O. 0000 1 
I: 26 0000 O. 0000 1 MISBIRD 0.0000 O. 0000 1 
CA 623. 0000 O. 0000 1 BRYOCOV 0.0000 O. 0000 2 
11G 45 .0000 a .0000 1 FL I CON O. 0000 O. 0000 2 
t101 SHEG 1 0000 O. 0000 2 CLICCOV O. 0000 O. 0000 2 
SNOWRt:G 3. 0000 2 8284 2 EF;ECDED O. 0000 O. 0000 2 
CRYOREG 1 .0000 O. 0000 2 PROS OED 1 .5000 O. 7071 2 
HUMMOCK 1 .0000 O. 0000 2 

STAND TYPE 85 
NUMBER OF PL.OTS 1 
PLUT NUMBERS 1207 

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

SANll 31 .8000 O. 0000 1 SLOPE O. 0000 o. 0000 
SILT 58 '/000 O. 0000 1 THAW77 64. 0000 a 0000 
CLAY a. bOOO O. 0000 1 H20DPTH O. 0000 O. 0000 
HYGI·IDI :, O. (lOOO O. 0000 1 SOILCOV 40. 0000 O. 0000 
011811,\.1 5. fl(JOO O. 0000 1 ROCKCOV u.OOOO O. 0000 
H2lJtt!SN O. 0000 O. 0000 a H20COV 0.0000 O. 0000 
FLO CAP O. 0000 O. 0000 a MAHL 0.0000 O. 0000 
Wll TPT O. 0000 O. 0000 a BEAR 0.0000 O. 0000 
AVH20 O. 0000 a 0000 a FOX 0.0000 O. 0000 
BDENS77 1 .1500 O. 0000 1 CARFECE 0.2000 O. 0000 
Stl0lS77 7 0000 O. 0000 1 CARGRAZ 0.0000 O. 0000 
PH 8. 0000 O. 0000 1 SQRRL 0.1000 O. 0000 
NH4 a .0000 a .0000 a BRliNLEM 0.0000 a .0000 
~1l)3 O. 0000 O. 0000 a COLLEM 0.0000 O. 0000 
C03 27 2000 O. 0000 1 PTARMIG 0.0000 O. 0000 
P O. 0000 O. 0000 a GOOSE 0.0000 O. 0000 
K O. 0000 O. 0000 a MISBIRD 0.1000 O. 0000 
CA a .0000 a .0000 a BRYOCOV 1. 0000 O. 0000 
MG O. 0000 O. 0000 a FL1CCOV 0.0000 O. 0000 
MOl sr~co 1 . 0000 O. 0000 1 CLICCOV 1. 0000 O. 0000 
SNCIJREG 1 . 0000 O. 0000 1 ERECDED 0.0000 O . 0000 
CRYOHEG 2. 0000 0.0000 1 PROSDED 30.0000 O. 0000 
HUMf'IOCK 2. 0000 0.0000 1 

STAND TYPE BG 
NUMBER OF PLOTS 1 
PLOT NUMBERS 1507 

SAND O. 0000 O. 0000 a SLOPE 2.0000 O. 0000 
SILT O. 0000 O. 0000 a THAW77 68.0000 O. 0000 
CLAY O. 0000 O. 0000 a H20DPTH 0.0000 O. 0000 
HYGMOIS 1 .4000 O. 0000 1 SOILCOV 8.0000 a .0000 
tJf{GM.o.T 6. 2000 O. 0000 1 ROCKCOV 0.0000 O. 0000 
112()AI~SI~ 60. 2000 O. 0000 1 H2tlCOV 0.0000 O. 0000 
FLllCAP 19. 3000 O. 0000 1 MARL 0.0000 0.0000 
WILlt'T 11 .7000 O. 0000 1 BEAR 0.0000 0.0000 
AVH20 7.GOOO O. 0000 1 FOX 0.0000 0.0000 
BOENS77 1. 0100 O. 0000 CARFECE 0.3000 0.0000 
Sf'101 S77 27.0000 O. 0000 CARGRAZ 0.0000 0.0000 
PH 7.7300 0.0000 SQRRL 0.0000 0.0000 
NH4 8.3000 0.0000 BRWNLEM 0.0000 0.0000 
N03 14.8000 0.0000 COLLEM 0.4000 0.0000 
CU3 11.6000 0.0000 PTARMIG 0.0000 0.0000 
I-' 9.0000 0.0000 GOOSE 0.0000 0.0000 
K 402.0000 0.0000 111 SBI RD 0.3000 0.0000 
CA 3611. 0000 0.0000 BRYOCOV 38.0000 0.0000 
~lG 138.0000 0.0000 FLICCOV 0.0000 0.0000 
tlOI sr<EG 1 0000 0.0000 CLICCOV 1. 0000 0.0000 
::i1'lmmLG 5.0000 0.0000 ERECDED 2.0000 0.0000 
CRYOnE'G 3.0000 0.0000 PROSDED 27.0000 0.0000 
HU~1f'ILlC" 3.0000 0.0000 
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Table Cl (cont'd). 

STAND TypE B7 
NUMBER Or PLOTS 1 
PLOT NUMBERS 1104 

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

SAND 31 9000 0.0000 SLOPE 3. 0000 O. 0000 
SILT 51 7000 0.0000 THAW77 100. 0000 O. 0000 
CLAY 16. 4000 0.0000 H20DPTH O. 0000 O. 0000 1 
HYGMOIS 2. 6000 0.0000 SOILCOV 80. 0000 O. 0000 1 
ORGMAl 14. 5000 0.0000 ROCKCOV 1 . 0000 O . 0000 1 
H20ABSN 108. 2000 0.0000 H20COV O. 0000 O. 0000 1 
FLDCAP 40 7000 0.0000 MARL O. 0000 O. 0000 1 
WILTPT 28. 1000 0.0000 BEAR 0.0000 O. 0000 a 
AVH20 12. 6000 0.0000 FOX 0.0000 O. 0000 a 
BDEN377 a 9300 0.0000 CARFECE 0.0000 O. 0000 a 
S~101:;77 21 .0000 0.0000 CARGRAZ 0.0000 O. 0000 a 
PH 7 5000 0.0000 SORRL 0.0000 O. 0000 a 
NH4 9. 1000 0.0000 BRWNLEM 0.0000 O. 0000 a 
N03 12. 7000 0.0000 COLLEM 0.0000 O. 0000 a 
C03 2. 9000 0.0000 PTARMIG 0.0000 O. 0000 a 
P 1 .0000 0.0000 GOOSE 0.0000 O. 0000 a 
K 32. 0000 0.0000 MISBIRO 0.0000 O. 0000 a 
CA 3439. 0000 0.0000 BRYOCOV 1.0000 O. 0000 1 
MG 181 . 0000 0.0000 FLI CCOV 0.0000 O . 0000 1 
MOISHEG 2. 0000 0.0000 CLICCOV 0.0000 O. 0000 1 
SNO~IREG 4. 0000 0.0000 ERE COED 3.0000 O. 0000 1 
CRYOREG 1 .0000 0.0000 PROSDED 1. 0000 O. 0000 1 
HUMMo.;K 3 0000 0.0000 

STAND TYPE B8 
NUMBER OF PLOTS 1 
PLOT NUMBERS 1312 

SAND 87. 6000 0.0000 1 SLOPE 0.0000 O. 0000 
SILT 6. 4000 0.0000 1 THAW77 43.0000 O. 0000 
CLAY 6. 0000 0.0000 1 H20DPTH 0.0000 O. 0000 
HYGMOIS 5. 0000 0.0000 1 SOl LCOV 85.0000 O. 0000 
ORGMAT 47 3000 0.0000 1 ROCKCOV 0.0000 O. 0000 
H2elJ'.BSN O. 0000 0.0000 a H20COV 0.0000 O. 0000 
FLDCAP O. 0000 0.0000 a MARL 0.0000 O. 0000 
WILTPT a 0000 0.0000 a BEAR 0.0000 O. 0000 
AVH20 O. 0000 0.0000 a FOX 0.0000 0.0000 
BOENS7'? O. 4200 0.0000 1 CARFECE 0.1000 0.0000 
SIlO I S77 119. 0000 0.0000 1 CARGRAZ 0.0000 0.0000 
PH 5 9000 0.0000 1 SORRL 0.0000 0.0000 
NH4 O. 0000 0.0000 a BRWNLEM 0.0000 0.0000 
N03 O. 0000 0.0000 a COLLEM 0.0000 0.0000 
C03 O. 0000 0.0000 1 PTARMIG 0.0000 0.0000 
P O. 0000 0.0000 a GOOSE 0.4000 0.0000 
K O. 0000 0.0000 a MISBIRD 0.0000 0.0000 
CA a 0000 0.0000 a BRYOCOV 0.0000 0.0000 
MG O. 0000 0.0000 a FLI CCOV 0.0000 0.0000 
MOISREG 2. 0000 0.0000 1 CLICCOV 0.0000 0.0000 
SNm/REG 1 0000 0.0000 1 ERECDED 3.0000 0.0000 
CRYuRt:G 1 .0000 0.0000 1 PROSDED 2.0000 0.0000 
HUMMOCK 2. 0000 0.0000 1 

STAND' TYPE B9 
NUMBER OF PLOTS 1 
PLOT NUMBERS 1201 

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

SAND 76. 2000 O. 0000 SLOPE 2.0000 O. 0000 
SILT 16. 9000 O. 0000 THAW77 92.0000 O. 0000 
CLAY 6. 9000 O. 0000 H20DPTH 0.0000 O. 0000 
H·(GI·l01 S O. 3000 O. 0000 SOILCOV 90.0000 O. 0000 
ORGMAT 1. 1000 O. 0000 ROCKCOV 0.0000 0.0000 
H20ABSN 29.7000 O. 0000 H20COV 0.0000 0.0000 
FLDCAP 4.4000 0.0000 MARL 0.0000 0.0000 
WILTPT 2.1000 0.0000 BEAR 0.0000 0.0000 
AVH20 2.3000 0.0000 FOX 0.0000 0.0000 
BDEtlSl7 1.2700 0.0000 CARFECE 0.0000 0.0000 
SI"IOI S77 3.0000 0.0000 CARGRAZ 0.0000 0.0000 
PH 8.3000 0.0000 SORRL 0.2000 0.0000 
I~H4 9.1000 0.0000 BRWNLEM 0.0000 a 0000 
N03 4.~000 0.0000 COLLEM 0.0000 0.0000 
C03 30. 9000 0.0000 PTARMIG 0.0000 0.0000 
P U. 1000 0.0000 GOOSE 0.0000 0.0000 
K 11 .0000 0.0000 MISBIRD 0.0000 0.0000 
CA 1450. OuOO 0.0000 SRYOCOV 0.0000 0.0000 
MG 52. 0000 0.0000 FLICCOV 0.0000 0.0000 
MOISREG I .0000 0.0000 CLICCOV 0.0000 0.0000 
SNOWREG 2. 0000 0.0000 ERECDED 4.0000 0.0000 
CRYOREG 1 .0000 0.0000 PROSDED 0.0000 0.0000 
HUt1110CK 1 .0000 0.0000 

209 



Table Cl (cont'd). Environmental data summaries for all stand types. 
The variables and their units are described in Table 6. 

STAND TYPE Bl0 
NUMBER OF PLOTS 1 
PLOT NUMBERS 1301 

SAND 21 .8000 0.0000 SLOPE 1.0000 0.0000 1 
SILT 62. 6000 0.0000 THAW77 44.0000 0.0000 1 
CLAY 15. 6000 0.0000 H20DPTH 0.0000 0.0000 1 
HYGMOIS 1 .2000 0.0000 SOl LCOV 2e.0000 0.0000 1 
ORGMAT 7.4000 0.0000 ROCKCOV 0.0000 0.0000 1 
H20AOSN 73.2000 0.0000 H20COV 0.0000 0.0000 1 
FLDCAP 24.2000 0.0000 MARL 0.0000 0.0000 1 
WILTPT 14.5000 0.0000 BEAR 0.0000 0.0000 0 
AVH20 9.7000 0.0000 FOX 0.0000 0.0000 0 
BDENS77 0.9700 0.0000 CARFECE 0.0000 0.0000 0 
S~lO I S77 29.0000 0.0000 CARGRAZ 0.0000 0.0000 0 
PH 7.9000 0.0000 SQRRL 0.0000 0.0000 0 
NH4 13.3000 0.0000 BRWNLEM 0.0000 0.0000 0 
N03 9.3000 0.0000 COLLEM 0.0000 0.0000 0 
C03 29.9000 0.0000 PTARMIG 0.0000 0.0000 0 
P 0.1000 0.0000 GOOSE 0.0000 0.0000 0 
K 36.0000 0.0000 MISBIRD 0.0000 0.0000 0 
CA 1627.0000 0.0000 BRYOCOV 1.0000 0.0000 1 
I1G 274.0000 0.0000 FLICCOV 3.0000 0.0000 1 
MOISREG 1.0000 0.0000 CLICCOV e.oooo 0.0000 1 
SN()WREG 1.0000 0.0000 ERECDED 4e.00ao 0.0000 1 
CRYOREG 2.0000 0.0000 PROSDED 30.0000 0.0000 1 
IiU~IMOCK 2.0000 0.0000 

STAND TYPE B12 
NUMBER OF PLOTS 1 
PLOT NUI1BERS 1305 

VARIABLE II,VERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

• SAND 36.8000 0.0000 SLOPE 0.0000 0.0000 
SILT 26.6000 0.0000 THAW77 23.0000 0.0000 
CLAY 36.6000 0.0000 H20DPTH 0.0000 0.0000 
HYGI'IOI S 5.2000 0.0000 SOILCOV 15.0000 0.0000 
ORmlAT 29.9000 0.0000 ROCKCOV 0.0000 0.0000 
H20.'\(5SN 108.0000 0.0000 H20COV 0.0000 0.0000 
Fl.DCAP 63.6000 0.0000 MARL 0.0000 0.0000 
WI LTP'j 42.4000 0.0000 BEAR 0.0000 0.0000 
AVH20 21.2000 0.0000 FOX 0.0000 0.0000 
BDENS77 0.7200 0.0000 CARFECE 0.2000 0.0000 
SMOIS77 50.0000 0.0000 CARGRAZ 0.0000 0.0000 
PH 5.5000 0.0000 SQRRL 0.0000 0.0000 
NH4 12.7000 0.0000 BRWNLEM 0.0000 0.0000 
N03 14. 3000 0.0000 COLLEM 0.0000 0.0000 
C03 O. 1000 0.0000 PTARMIG 0.0000 0.0000 
P 3. 0000 0.0000 GOOSE 0.0000 0.0000 
K 349. 0000 0.0000 MISBIRD 0.1000 0.0000 
CA 36413. 0000 0.0000 BRYOCOV 3.0000 0.0000 
MG 1327. 0000 0.0000 FLICCOV 3.0000 0.0000 
~llJl SHLG 2.0000 0.0000 CLICCOV 40.0000 0.0000 
SN()WI~LG 2.0000 0.0000 ERECDED 3.0000 0.0000 
CRYuREG 3.0000 0.0000 PROSDED 5.0000 0.0000 
HUMM.)CK 3.0000 0.0000 

STAND TYPE B13 
NUMBEI~ OF PLOTS 3 
PLOT NUMBERS 1106 1202 1208 

SAND 60.7000 15.8392 2 SLOPE 1.0000 1.0000 3 
SILT 30.5000 14.1421 2 THAW77 74.3333 18.3394 3 
CLAY 8. 8000 1.6971 2 H20DPTH 0.0000 0.0000 3 
HYGI10lS 0 6500 0.0707 2 SOILCOV 56.6667 23.0940 3 
Of<Gr-IAT 3. 3500 0.7778 2 ROCKCOV 0.0000 0.0000 3 
H20ABSI~ 43. 6000 0.8485 2 H20COV 0.0000 0.0000 3 
FUJCAP 10. 0000 1.2728 2 MARL 0.0000 0.0000 3 
WILTPT 5. 9~00 1.2021 2 BEAR 0.0000 0.0000 2 
AVH20 4. 0500 0.0707 2 FOX 0.0000 0.0000 2 
BDDIS77 1 2633 0.0289 3 CARFECE 0.0000 0.0000 2 
SI101877 7. 6667 4.5092 3 CARGRAZ 0.0000 0.0000 2 
PH 8. 0000 0.5657 2 SQRRL 0.1500 0.0707 2 
NH4 13. 7500 1.3435 2 BRWNLEM 0.0000 0.0000 2 
N03 4. 6000 0.4243 2 COLLEM 0.0000 0.0000 2 
C03 17. 6500 22.2739 2 PTARMIG 0.0000 0.0000 2 
P O. 1000 0.0000 2 GOOSE 0.0000 0.0000 2 
K 213. 5000 3.5355 2 MISBIRD 0.0000 0.0000 2 
CA 1400. 5000 82.7315 2 BRYOCOV 1.0000 1.0000 3 
~IG 97. 5000 40.3051 2 FLI CCOV 0.0000 0.0000 3 
MulSREG 1 .0000 0.0000 3 CLICCOV 0.6667 0.5774 3 
SI-JOWf:EG 1 .6u67 0.5774 3 ERECDED 8.6667 14.1539 3 
CRYIJREG 1 .3:;33 0.5774 3 PROS OED 2.3333 2.3094 3 
HlJM~10(;K 1 .0000 0.0000 3 
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Table Cl (cont'd). 

STAI'lU TYPE 1314 
IIUtlBEf~ OF PLOTS 1 
PLOT ~IUt1l3ERS 1421 

VARII'.BLE AVERAGE VALUE STAND. DEVI A TI ON N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

SAND 0.0000 0.0000 a SLOPE 3.0000 0.0000 
SILT 0.0000 0.0000 a THAW77 0.0000 0.0000 a 
CLAY 0.0000 0.0000 a H20DPTH 0.0000 0.0000 a 
I1YGI101 S 0.0000 0.0000 a SOILCOV 1. 0000 0.0000 1 
ORGMAI 0.0000 0.0000 0 ROCKCOV 0.0000 0.0000 
H20AW311 0.0000 0.0000 a H20COV 0.0000 0.0000 
FlOC!\P 0.0000 0.0000 a MARL 0.0000 0.0000 
WILH'T 0.0000 0.0000 0 BEAR 0.0000 0.0000 
I\VH;'O o. 0000 0.0000 a FOX 0.0000 0.0000 
ROEN:,77 O. 0000 O.OUOO a CARFECE 0.0000 0.0000 
SHuIS'!! O. onoo 0.0000 a CARGRAZ 0.0000 0.0000 
PI! <) 0000 0.0000 a SORRL 0.0000 0.0000 
NH4 O. 0000 0.0000 a BRWNLEM 0.0000 0.0000 
N03 0.0000 0.0000 a COLLEM 0.1000 0.0000 
C03 0.0000 0.0000 a PTARMIG 0.0000 0.0000 
P 0.0000 0.0000 a GOOSE 0.0000 0.0000 
K 0.0000 0.0000 0 MISBIRD 0.0000 0.0000 
CA 0.0000 0.0000 a BRYOCOV 25.0000 0.0000 
MG 0.0000 0.0000 a FLl CCOV 1. 0000 0.0000 
MOISREG 2.0000 0.0000 1 CLl CCOV 2.0000 0.0000 
SNOIIREG 4.0000 0.0000 1 ERECDED 25.0000 0.0000 
CRYOREG 2.0000 0.0000 1 PROSDED 10.0000 0.0000 
HUMf1UCV. 3.UOOO 0.0000 1 • 

STAHD TYPE 1315 
NUM:5ER OF PLOTS 1 
PLrn NLJ~IBERS 1313 

SAND 92. 7000 0.0000 SLOPE 0.0000 0.0000 
SILT 4.1000 0.0000 THAW77 25.0000 0.0000 
CLAY 3.2000 0.0000 H20DPTH 0.0000 0.0000 
HYGMOIS 7.4000 0.0000 SOILCOV 25.0000 0.0000 
ORGI1AT 70.4000 0.0000 RtJCKCOV 0.0000 0.0000 
H20AeSN 231.6000 0.0000 H20COV 0.0000 0.0000 
FLDCAP 119.50UO 0.0000 MARL 0.0000 0.0000 
WI L If'l 96.3000 0.0000 BEAR 0.0000 0.0000 
AVII;~O 23.2000 0.0000 FtJX 0.0000 0.0000 
BDf~NS77 0.3100 0.0000 CARFECE 0.6000 0.0000 
StlnIS?'? 171.00UO 0.0000 CARGRAZ 0.0000 0.0000 
PH 5.0000 0.0000 SORRL 0.0000 0.0000 
NH4 0.0000 0.0000 a BRWNLEM 0.0000 0.0000 
N03 0.0000 0.0000 a COLLEM 0.0000 0.0000 
C03 0.0000 0.0000 1 PTARMIG 0.0000 0.0000 
P 0.0000 0.0000 a GOOSE 0.0000 0.0000 
V- 0.0000 0.0000 0 MISBIRD 0.0000 0.0000 
CA 0.0000 0.0000 0 BRYOCOV 2.0000 0.0000 
MG O. 0000 0.0000 a FLICCOV 2.0000 0.0000 
MOISREG 3. 0000 0.0000 1 CLICCOV 25.0000 0.0000 
SNtJWHEG 3.0l)00 0.0000 1 ERECDED 15.0000 0.0000 
CRYuHEO 3.0000 0.0000 1 PROSDED 5.0000 0.0000 
HUMlltKK 2, 0000 0.0000 1 

STAND TYPE Ul 
NUI"It1ER UF PLOTS 4 
PLOT NliMBERS 1405 1406 1410 1415 

VARIABLE AVERAGE V",LUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVI AT! ON N 

5!\ND 22.3000 24.1831 2 SLOPE 0.0000 0.0000 4 
51 Ll 47.70100 5.7276 2 THAW77 23.7500 1.5000 4 
CLAY 29.9500 18.4555 2 H20DPTH 0.0000 0.0000 4 
HYGf'lUI S 7.9000 1.8055 4 SOILCOV 5.0000 5.7735 4 
tJRGMAT 49.6250 6.8446 4 ROCKCbV 0.0000 0.0000 4 
H20ABSN 201.1500 25.2561 4 H20COV 0.0000 0.0000 4 
FLDC.\P 95.5000 22.2225 4 MARL 0.0000 0.0000 4 
WILTPT 63. 9500 11.2420 4 BEAR 0.0000 0.0000 3 
AVH20 31 .5250 14.0590 4 FOX 0.0000 0.0000 3 
BOENS77 O. 3050 0.0624 4 CARFECE 0.2667 0.1528 3 
5t10 I 577 193. 5000 42.0674 4 CARGRAZ 0.0333 0.0577 3 
PH 5. 8800 0.5331 4 SORRL 0.0000 0.0000 3 
NH4 19. 5000 6.7087 4 BRWNLEM 0.0000 0.0000 3 
NtJ3 15 6~)00 7.3296 4 COLLEM 0.0000 0.0000 3 
C03 O. GOOO 0.3742 4 PTARMIG 0.0333 0.0577 3 
P 2 noaa 1.7963 4 GOOSE 0.0000 0.0000 3 
K 218 7500 24.7841 4 MISBIRD 0.1667 0.1155 3 
CA 6~06 5000 2484.8633 4 BRYOCCN 34.0000 20.4613 4 
MG 370. 0000 119.3678 4 FLl CCOV 12.0000 10. 0995 4 
MOISREG 2. 2500 0.5000 4 CLICCOV 7.2500 8.6554 4 
SN0I1r,EG 2. 7500 0.5000 4 ERECDED 14.7500 6.6018 4 
CRYl'HE.G 2 7500 0.5000 4 PROSDED 19.2500 9.3586 4 
HUt1t'IOCK 2. 7500 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. 

STAND TYPE U2 
Nur'IOCR at' PLOTS 1 
PLoT NUMBEHS 0203 

SAtlD 0, 0000 0, 0000 a SLOPE 1, 0000 0,0000 
SI L r a 0000 0, 0000 a THAW77 24,0000 0,0000 
CLAY 0,0000 0, 0000 0 H20DPTH 0,0000 0,0000 
HYGMOIS 7,5000 0.0000 1 SOILCOV 0,0000 0,0000 
ORGt11<1 37 3000 0, 0000 1 ROCKCOV 0,0000 0.0000 
H20ABStJ 190,0000 0, 0000 1 H20COV 0,0000 0.0000 
FLDCAP 88. !'lOOO 0, 0000 1 MARL 0.0000 0,0000 
WILTPT 66. 3000 0,0000 1 BEAR 0.0000 0,0000 
AVH20 22. 6000 0,0000 1 FOX 0,0000 0,0000 
BDEI'IS77 1 ' 0400 0, 0000 1 CARFECE 0.4000 0,0000 
St'IOI SF? 42. 0000 O. 0000 1 CARGRAZ 0.0000 0.0000 
PH 7, 3200 O. 0000 1 SORRL 0.0000 0,0000 
NH4 17, 0000 0, 0000 1 BRWNLEM 0.0000 0.0000 
NU3 6, 9000 0, 0000 1 COLLEM 0.2000 0.0000 
C03 4 .0000 0.0000 1 PTARMIG 0.0000 0,0000 
P 17, 0000 0,0000 1 GOOSE 0.0000 0.0000 
I( 288 000(, 0.0000 1 MISBIRD O. lata 0.0000 
CA 9<'172. 0000 0.0000 1 BRYOCOV 67,0000 0.0000 
MG 348, 0000 0.0000 1 FLI CCOV 10.0000 0.0000 
MOISREG 2. 0000 0.0000 1 CLICCOV 0.0000 0,0000 
StlO\1REG 3. 0000 0.0000 1 ERECDED 9,0000 0,0000 
Cf~YOHCO 2. 0000 0,0000 1 PROSDED 27.0000 0,0000 
HUI1WlCI( 3, 0000 0,0000 1 

STAND lYPE U3 
NurmER OF PLOTS 8 
PLOT tIlJf1BERS 020A 020B 1403 1504 1510 1512 1515 1519 

VARIABLE AVERAGE VALUE STAND, DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

SAND 13,9333 7.1715 6 SLOPE 0.0000 O. 0000 8 
SILT 62,4000 8.9898 6 THAW77 29,3750 5, 8049 8 
C;,AY 23.6667 12.7156 6 H20DPTH 0.0000 0,0000 8 
liYCt'oul S 4.2G2t> 1.6097 8 SOILCOV 0.5000 0.7559 8 
01([;'11\1 23. 4500 9.7174 8 ROCKCOV 0.0000 0, 0000 8 
11~~UM\c.N 133. O?GO 40.3616 8 H20COV 0,0000 0, 0000 8 
FLUt..j\P 56, 0&75 18.2766 8 MARL 0,0000 O. 0000 8 
WILT~T 39, 3c;00 15.5116 8 BEAR 0,0000 O. 0000 8 
r,VH?O 16. 7375 7.6300 8 FOX O. 0125 a ,0354 8 
E\DEN~j77 0, 6687 0.1695 8 CARFECE O. 0875 0,1356 8 
SnOtS77 82, 2500 28.7340 8 CARGRAZ 0,0125 0.0354 8 
PH 7, 2638 0,5658 8 SORRL 0.0000 0.0000 8 
NH4 10, 2714 3.5208 7 BRWNLEM 0.0000 0.0000 8 
N03 10.2571 1.5768 7 COLLEM 0.0000 0.0000 8 
CU3 13.5375 8.5920 8 PTARMIG 0.0000 0.0000 8 
~ 8, 8571 3.6253 7 GOOSE 0,0250 0.0707 8 

348 8571 144.0595 7 MISBIRD 0.0500 0,1414 8 
CA 59S2. 2857 241.6442 7 BRYOCOV 73,5000 13.3417 8 
fIG 181 2857 96.5586 7 FLICCOV 6.1250 4,5806 8 
i1lJt Sf(EG 2, ::'000 0.5345 8 CLICCOV 0.6250 0.7440 8 
Stlmlr<l:'(; 3. 0000 0,0000 8 ERECDED 19,6250 7.4821 8 
f:f()'uf,CG I 62t>0 0,5175 8 PROSDED 41,7500 13.6356 8 
HlI~IM,"CK 'j 0000 0.0000 8 

STAND fYPE LJ4 
NlJM03Ef, O~· PLOTS 5 
PLO r NUf1BERS 030A 030B 0303 1409 1514 

SAND 14. 3500 12,0915 2 SLOPE 0.0000 0,0000 5 
SILT 65, 2:;00 6.4347 2 THAI177 31. 0000 9.6695 5 
CLAY 20, 4000 5,6569 2 H20DPTH 0,0000 0.0000 5 
HYGMOI S 5,0000 2.2237 5 SOILCOV 0,4000 0.5477 5 
llf!m1Al 30, 1000 14,1501 5 ROGKCOV 0,0000 0,0000 5 
It2U1\[\:::'I~ IT/. 0800 65.0307 5 H20CClV 0.0000 0.0000 5 
FLDf:/\P 75. 2UOO 27.2765 5 MARL 0.0000 0.0000 5 
WILTPT 55, 5400 25.1145 5 BEAR 0.0000 0,0000 3 
AVH20 19 .6600 9.8167 5 FOX 0.0000 0.0000 3 
BDEI~S77 O. 5340 0.2158 5 CARFECE 0.0667 0.0577 3 
S~IOI S77 116. 6000 43,6383 5 CARGRAZ 0.1333 0.1155 3 
PH 7, 1160 0,5521 5 SORRL 0.0000 0,0000 3 
NH4 11 .5600 2.7144 5 BRWNLEM 0.1333 0.2309 3 
N03 12, 4000 4.1551 5 CClLLEM 0,0000 0.0000 3 
C03 11 .0200 11.1878 5 PTARMIG 0.0000 0.0000 3 
P 6 ,6000 4,9295 5 GOOSE 0.0000 0.0000 3 
K 269, 8000 203, 9024 5 MISBIRD 0.0333 0.0577 3 
CA 6179, 6000 1692, 9989 5 BRYOCOV 65.8000 20,5840 5 
t1G 302. 0000 227, 6060 5 FLICCOV 1 ,0000 0.7071 5 
~IOI;:;f(EG 3, LlOOO 0,0000 5 CLICCOV 0.4000 0.5477 5 
Stt(JlmEG 3, 0000 0,0000 5 ERECDED 27. 8000 7.8549 5 
Cr~'.'uf<E(3 I. e.1000 0. 5~77 5 PROSDEl) 29. 4000 13.3716 5 
HLJi"j,'10CI< 2 ,0000 0.0000 5 
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Table Cl (cont'd). 

ST;\NlJ TfI~E U6 
Nlw,ell, Of PLOTS 
PUq l'IUf"iLICt<S 0901 1416 1509 

VARIABLe AVEI<AGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

SAND 23.2000 O. 0000 1 SLOPE 3.0000 0.0000 3 
SILT 61.0000 O. 0000 1 THAW77 60.6667 34.7755 3 
CLAY 15.8000 O. 0000 1 H20DPTH 0.0000 0.0000 3 
HYGI'IOI S 4.2333 3. 2929 3 SOl LCOV 3.6667 2.3094 3 
ORGI'1AT 21.9000 14. 7959 3 ROCKCOV 0.3333 0.5774 3 
H20ABSN 115. 7GG7 34.7657 3 H20COV 0.0000 0.0000 3 
FLOCAP 47 6667 24.8041 3 MARL 0.0000 0.0000 3 
IJILH'T 3,1. 5667 187257 3 BEAR 0.0000 0.0000 3 
AVI120 13. 1000 7.2173 3 FOX 0.0667 0.1155 3 
E>DE I,:i 7 7 0.68LlO 0.2088 3 CARFECE 0.1667 0.2082 3 
Sf-Ill I ~11 62. 0000 38.2230 3 CARGRAZ 0.0000 0.0000 3 
PH ? 2900 0.3629 3 SORRL 0.0000 0.0000 3 
~Jl14 11 .2333 2.9838 3 BR~JNLEM 0.0000 0.0000 3 
N03 13 1333 5.1695 3 COLLEM 0.3000 0.3464 3 
C03 14 .b667 12.3824 3 PTARMIG 0.0000 0.0000 3 
p 9. 6u67 6.5064 3 GOOSE 0.0000 0.0000 3 
K 316. 6667 87.1799 3 MISBIRD 0.1000 0.1732 3 
CA 6356. 6567 2054.0955 3 BRYOCOV 17.3333 8.7369 3 
MG 289. 0000 191.2041 3 FLICCOV 7.0000 9.5394 3 
MOISREG 1 .6G67 0.5774 3 CLICCOV 3.6667 3.5119 3 
SN(JlmEG 5 0000 0.0000 3 ERE COED 15.6667 4 .0415 3 
CRYOR,:G 2. 33:l3 0.5774 3 PIWSDED 26.6667 11 .5470 3 
HUI'li'10t;K 4.0000 0.0000 3 

STAND TYP[ U:' 
1~1)1'ltjI:.R OF PLOTS 2 
PLuT NUMBI:.RS 0902 1417 

SAND 17 2000 O. 0000 I SLOPE 1. 0000 0.0000 2 
SILT 66.6000 O. 0000 1 TlIAW77 32.0000 7. 0711 2 
CLAY 16.2000 O. 0000 1 H20DPTH 0.0000 0.0000 2 
HYGf10 IS 3.6000 1 .6971 2 SOl LCOV 0.5000 0.7071 2 
ORGnAT 18 4500 5. 4447 2 ROCKCOV 0.0000 0.0000 2 
H2tJABSN 111 .0500 3. 6062 2 H20COV 0.0000 0.0000 2 
I"LDCAP 48. 6500 8.4146 2 MARL 0.0000 0.0000 2 
WILTPl 28. 5500 0.3536 2 BEAR 0.0000 0.0000 2 
AVlt:~O 20. 10110 8.0610 2 FOX 0.0500 0.0707 2 
SOENS?7 O. 6400 0.0707 2 CARFECE 0.1000 0.1414 2 
SHOI~77 65. OuOO 14. 1421 2 CARGRAZ 0.0000 0.0000 2 
PH 7. ;J700 O. 0566 2 SORRL 0.0000 0.0000 2 
NII4 9.450U 1 .7678 2 BRWNLEM 0.0000 0.0000 2 
N03 12.1000 6.3640 2 COLLEM 0.4500 0.4950 2 
C03 14. 9500 7.0004 2 PTARMIG 0.0000 0.0000 2 
P 14. 5000 2.1213 2 GOOSE 0.0000 0.0000 2 
K 283.uOOO 121.6224 2 MISBIRD 0.0000 0.0000 2 
CA G495.0000 1548.5639 2 BRYOCOV 77.5000 10.6066 2 
MG 162.5000 57.2756 2 FLI CCOV 1. 0000 1.4142 2 
Mr.1 SHEG 1.5000 0.7071 2 CLI CCOV 0.0000 0.0000 2 
SNOlmt::G 5.0000 0.0000 2 ERE COED 2.5000 2.1213 2 
CRYOREG 1 oouo 0.0000 2 PROSDED 21. 0000 1.4142 2 
HUI'lMI)CK 2.0000 1.4142 2 

STANO TYPE U8 
NlJt-IflEI< OF PLOTS 1 
PLLl r NlJl'IHERS 1103 

VARIAIILt:: AVERAGE VP.LlJE STAND. DEVI All em N VARIABLE AVERAGE VALUE STAND. DEVI AlION N 

SAi'1D 33.4000 0.0000 SLOPE 0.0000 0.0000 
~; I L r 01 aooo 0.0000 THAW?7 50.0000 0.0000 
CLA'{ 14.8000 0.0000 H20DPTH 0.0000 0.0000 
HYGtlulS 1. !'SOOO 0.0000 SOl LCOV 1. 0000 0.0000 
Of~Gr'lAT 8.0000 0.0000 ROCKCOV 0.0000 0.0000 
H2LlABSN 70.9000 0.0000 H20COII 0.0000 0.0000 
FLO CAP 23.1000 0.0000 MARL 0.0000 0.0000 
WILTPT 14.6000 0.0000 BEAR 0.0000 0.0000 
AVH20 8 5000 0.0000 FOX 0.0000 0.0000 
BDENS77 0.8600 0.0000 CARFECE 0.0000 0.0000 
S~101S77 52.0000 0.0000 CARGRAZ 0.0000 0.0000 
PH 7.6000 0.0000 SQRRL 0.0000 0.0000 
NI14 15.9000 0.0000 BRWNLEM 0.0000 0.0000 
~lu3 5 1000 0.0000 COLLEM 0.0000 0.0000 
cela 3.1000 0.0000 PTARMIG 0.1000 0.0000 
r 0.1000 0.0000 GOOSE 0.0000 0.0000 

" 3" 0000 0.0000 MISBIRD 0.0000 0.0000 
CA lS·D. 0000 0.0000 BRYOCOV 25.0000 0.0000 
MG 6G. 0000 0.0000 FLI CCOV 0.0000 0.0000 
~rL)1 SREG 3. OUOO 0.0000 CLICCOV 0.0000 0.0000 
S~IO\JRt::G 3. 0000 0.0000 ERECDED 30.0000 0.0000 
ChYl.mt::G 1 .01100 0.0000 PROSDED 60.0000 0.0000 
HlIMI'10CI, 1 0000 0.0000 
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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 U9 
NUI1BEfl OF PLOTS 1 
PLOT NUMBERS 1102 

SAND Y. 1000 O. 0000 SLOPE 2. 0000 0.0000 
SILl 65. "1000 O. 0000 THAI·177 33. 0000 0.0000 
CLAY 25.5000 O. 0000 H20DPTH O. 0000 0.0000 
HYGI'IOI S 3.2000 O. 0000 SOILCOV O. 0000 0.0000 
or:GMAT 19.1000 O. 0000 ROCKCOV O. 0000 0.0000 
H20ABSN 122.7000 O. 0000 H20COV O. 0000 0.0000 
FLDCAP 48.7000 O. 0000 MARL O. 0000 0.0000 
WILTPT 32. 9000 0 .0000 BEAR O. 0000 0.0000 
AVH20 15. 8000 O. 0000 FOX O. 0000 0.0000 
BOENS77 O. 5700 O. 0000 CARFECE O. 1000 0.0000 
S~101 S/7 62 .uooo 0 .0000 CARGRAZ 0.2000 0.0000 
PH 7 5900 0.0000 SQRRL 0.0000 0.0000 
NH4 22. 2000 0.0000 8RlmLEM 0.0000 0.0000 
N03 10.20no 0.0000 COLLE~l 0.0000 0.0000 
C03 1-1.7000 0.0000 PTARMIG 0.0000 0.0000 
P 23. 0000 0.0000 GOOSE 0.0000 0.0000 
K :.l,~ 1 . (JOO(l 0.0000 MISBIRD 0.1000 0.0000 
C/\ 6105. 0000 0.0000 BRYOCOV 94.0000 0.0000 
t-lG 179. 0000 0.0000 FLICCOV 0.0000 0.0000 
Mell SREG 2. 0000 0.0000 CLICCOV 0.0000 0.0000 
SNOWPEG 4. OOGO 0.0000 EHECDED 6.0000 0.0000 
CRY()I~EG 2. 0000 0.0000 PROSDED 11.0000 0.0000 
IIUMr10CK 2. 0000 0.0000 

STArlO TYPE Ul0 
NlJllBER OF PLOTS 4 
PLOT NUtmERS 1002 1418 1422 1502 

VARIABLE AVERAGE VALUE STAND. DEV I AT! ON N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

SAND 51.8000 0.0000 1 SLOPE 1.0000 1.1547 4 
SILT 30.9000 0.0000 1 THAW77 49.3333 20.5020 3 
Cl.AY 17.3000 0.0000 1 H20DPTH 0.0000 0.0000 3 
HYGl101 S 6.1000 2.3431 3 SOILCOV 2.0000 2.7080 4 
Of;GMAT 35.:')333 12.0338 3 ROCKCOV 1.5000 2.3805 4 
H20/\l~$N 161.7000 20.9115 3 H20COV 0.0000 0.0000 4 
FLDCAP 68.9333 17. 0254 3 MARL 0.0000 0.0000 4 
WI L'I Pl :'>2.0000 14.7102 3 BEAR 0.0250 0.0500 4 
AVII20 16.3333 9.2576 3 FOX 0.0250 0.0500 4 
BDENS77 0.4633 0.1210 3 CARFECE 0.0250 0.0500 4 
S~IO I S77 76. 3333 54.0494 3 CARGRAZ 0.0000 0.0000 4 
PH 7. 1200 0.5147 3 SQRRL 0.0750 0.0500 4 
NH4 16. 0000 3.7242 3 BR~JNLEM 0.0000 0.0000 4 
N03 15. 4000 5.2574 3 COLLEM 0.0000 0.0000 4 
C03 8. 0000 10.5825 3 PT~R~ll G 0.0500 0.0577 4 
P 15. 0000 9.5394 3 GOOSE 0.0000 o 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 
MG 517. 0000 306.2564 3 FLICCOV 1. 0000 0.0000 4 
1·101 Sr~EG 2 .2500 0.5000 4 CLICCOV 0.7500 0.9574 4 
S~IO\mEG 2 0000 0.0000 4 ERE COED 25.0000 17.3205 4 
C[Ut'I,EG I. 0000 0.0000 4 PROSDED 12.5000 6.4550 4 
HUMr·IOLK 2.7500 1.5000 4 

STAND TYPE U12 
NlJl"lBER OF PLOTS 2 
PLOT NUt'IBERS 1303 1311 

SAND 51 .4000 64. 3467 2 SLOPE 0.0000 0.0000 2 
SILl 16. 4000 20. 3647 2 THAW77 15.0000 5.6569 2 
CLAY :32. 2000 43. 9820 2 H20DPTH 0.0000 0.0000 2 
HYGMfJl S 6. 3500 0 9192 2 SOILCOV 1. 0000 1.4142 2 
ORGt1AT !J3. 3500 19. 0212 2 ROCKCOV 0.0000 0.0000 2 
H20.AlISN 140 7500 37. 4059 2 H20COV 0.0000 0.0000 2 
Fl [)cAf' 86. 0500 12. 7986 2 MARL 0.0000 0.0000 2 
WILli', 55 ~lOOO 31 .5370 2 BEAR 0.0000 0.0000 1 
AVI120 30. 1000 18.7383 2 FOX 0.0000 0.0000 1 
CDU!S77 O. Tr50 0.6152 2 CARFECE 0.1000 0.0000 1 
SMO!S77 90. GOOO 95.4594 2 CARGRAZ 0.0000 0.0000 1 
PH 5.1400 0.0566 2 SQRRL 0.0000 0.0000 1 
NH4 19.4000 0.0000 1 BRWNLEM 0.0000 0.0000 1 
N03 9. 2000 0.0000 1 COLLEM 0.0000 0.0000 1 
C03 O. 0500 0.0707 2 PTARt11G 0.0000 0.0000 1 
P 2. 0000 0.0000 1 GOOSE 0.0000 0.0000 1 
K 389. 0000 0.0000 1 MISBIRD 0.0000 0.0000 1 
CA 2558. 0000 0.0000 1 BRYOCOV 25.0000 21.2132 2 
MG 6:313. 0000 0.0000 1 FLI CCOV 1. 0000 0.0000 2 
Ml'ISR[G 3.0000 0.0000 2 CLICCOV 1. 0000 0.0000 2 
SHcAIHEG 3. onoo 0.0000 2 ERECDED 45.0000 7.0711 2 
CHYOHl:O 2. 0000 0.0000 2 PROSDED 30.0000 0.0000 2 
flUMI'IOCK .c!. 0000 0.0000 2 
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Table Cl (cont'd). 

STAND TYPE U13 
NlJ~IBE~ Or PLOTS 1 
PLUT ~IIJ~IBERS 1309 

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

SAND 67.4000 0.0000 1 SLOPE 0.0000 0.0000 
SILT 22.9000 0.0000 1 THAW77 56.0000 0.0000 
CLAY 9.7000 0.0000 1 H20DPTH 0.0000 0.0000 
HYG~IOI S 4.4000 0.0000 1 SOl LCOV 50.0000 0.0000 
ORGI·1AT 43.8000 0.0000 1 ROCKCOV 0.0000 0.0000 
H20ABSN 0.0000 0.0000 a H20COV 0.0000 0.0000 
FLDCAP 0.0000 0.0000 a MARL 0.0000 0.0000 
WILTPT 0.0000 0.0000 a BEAR 0.0000 0.0000 
AVH20 0.0000 0.0000 a FOX 0.0000 0.0000 
BOEN~77 0.3500 0.0000 1 CARFECE 0.0000 0.0000 
S~lu1S77 17G.00UO 0.0000 1 CARGRAZ 0.0000 0.0000 
P~I 7.0000 0.0000 1 SQRRL 0.0000 0.0000 
Nil .. 0.0000 0.0000 a BRWNLEM 0.0000 0.0000 
N03 0.0000 0.0000 a COLLEM 0.0000 0.0000 
C03 3.8000 0.0000 1 PTARMIG 0.0000 0.0000 
P 0.0000 0.0000 a GOOSE 0.1000 0.0000 
K 0.0000 0.0000 a MISBIRD 0.0000 0.0000 
CA 0.0000 0.0000 a BRYOCOV 0.0000 0.0000 
MG 0.0000 0.0000 a FLICCOV 0.0000 0.0000 
~101 SREG 3.0000 0.0000 1 CLICCOV 0.0000 0.0000 
SNOHREG 3.0000 0.0000 1 ERECDED 60.0000 0.0000 
CRYOREO 3.0000 0.0000 1 PROSDED 60.0000 0.0000 
flUrlMO(;1< 2.0000 0.0000 1 

ST,\ND TYPk: 1J14 
NlItll3ER OF PLOTS 2 
PUJf NUMBERS 1204 1210 

SAND 40. 7000 0.1414 2 SLOPE 0.0000 0.0000 2 
SILT 49. 2500 0.6364 2 TIIAW77 61.5000 6.3640 2 
CLAY 10.0500 0.7778 2 H20DPTH 0.0000 0.0000 2 
HYGMOIS 0.7500 0.0707 2 SOl LCOV 57.5000 3.5355 2 
ORG~IAT 4.7500 0.4950 2 ROCKCOV 0.0000 0.0000 2 
H2t:lABSN 52.2000 0.0000 1 H20COV 0.0000 0.0000 2 
FLDCAP 12.4000 0.0000 1 MARL 0.0000 0.0000 2 
WILTPT 7.6000 0.0000 1 BEAR 0.0000 0.0000 2 
AVII20 4.8000 0.0000 1 FOX 0.0500 0.0707 2 
BOEIIS77 0.9otiO 0.0354 2 CARFECE 0.0500 0.0707 2 
SMUIS77 2'1.5000 3.5355 2 CARGRAZ 0.0000 0.0000 2 
PII 1.9000 0.0000 2 SQRRL 0.0000 0.0000 2 
t1H .. 16.1000 0.0000 1 BRWNLEM 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 1327.0000 0.0000 1 BRYOCOV 0.5000 0.7071 2 
MG 196.0000 0.0000 1 FLICCOV 0.0000 0.0000 2 
tl0lSREG 2.0000 0.0000 2 CLICCOV 0.0000 0.0000 2 
SNOWREG 2.0000 0.0000 2 ERECDED 15.0000 7. 0711 2 
CR'/OREG 1. 0000 0.0000 2 PROSDED 10.0000 7.0711 2 
HUtlt'IOCI', 2.0000 0.0000 2 

STAND TYPE HI 
NUMBER OF rLOTS 4 
PLoT NUMBERS 1404 1407 1414 1420 

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATIoN N 

SAND 26.0000 16.9706 2 SLOPE 0.0000 0.0000 4 
SILT 56.3500 10.6773 2 THAW77 27.5000 1. 0000 4 
CLAY 17.6500 6.2933 2 H20DPTH 0.0000 0.0000 4 
IIYGMOIS 7.8250 1.4361 4 SOl LCOV 36.0000 26.2805 4 
OF<Gll,\T 56.9500 9.7257 4 ROCKCOV 0.0000 0.0000 4 
H20ABSN 288.3250 61.8651 4 H20COV 0.0000 0.0000 4 
FLDCAP 109.5500 11.5046 4 MARL 0.0000 0.0000 4 
WILTPT 89.0750 12.4350 4 BEAR 0.0000 0.0000 3 
AVH20 20.4750 3.4817 4 FOX 0.0000 0.0000 3 
BDEI~S77 0.2225 0.0050 4 CARFECE 0.0333 0.0577 3 
S~IOIS77 311.5000 34.4915 4 CARGRAZ 0.0000 0.0000 3 
PH 5.7700 0.4764 4 SQRRL 0.0000 0.0000 3 
NH4 13.3500 2.2113 4 BRWNLEM 0.0000 0.0000 3 
No3 12.4000 1.5706 4 COLLEM 0.0000 0.0000 3 
C03 0.5250 0.5679 4 PTARMIG 0.0000 0.0000 3 
P 2.2000 0.5000 4 GOOSE 0.0000 0.0000 3 
K 212.2500 38.1696 4 MISSIRD 0.2000 0.2000 3 
CA 51139. 5000 581.3390 4 BRYOCOV 30.2500 9.1788 4 
MG 2~J6 . 5000 45.9964 4 FLi CCOV 0.0000 0.0000 4 
MOI:;REG 4. 0000 0.0000 4 CLICCOV 0.0000 0.0000 4 
SNOWHEG 3. 0000 0.0000 4 ERECDED 17.2500 2.6300 4 
CRYOREG 1. 0000 0.0000 4 PROS OED 15.7500 7.1356 4 
HUMMOCK 1.2500 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. 

STANO TYPE M2 
NUMUER OF PLOTS 8 
PLOT NUMBERS 040A 040B 1304 1308 1501 1503 1511 1516 

SANa 32, 2000 29, 6341 7 SLOPE 0,0000 0, 0000 8 
SILT 49, 8000 27 ,2904 7 THAW77 31,1250 6, 5778 8 
CLAY 18, [JOOO 8, 6741 7 H200PTH 0,3750 1 ,0607 8 
HYGMOIS ~). 0'500 2 ,6328 8 SC)I Lcev 7.7500 9.9964 8 
ORGr1AT 38. -'1500 20. 4306 8 ROCKCOV 0.0000 0.0000 8 
H20ABSN 228. OJ75 99. 9905 8 H20COV 1.5000 2.5071 8 
FLOCAP 78 5125 34. 1701 8 MARL 29.5000 19.4789 8 
WILTPT 65, 1875 32. 1475 8 BEAR 0.0000 0.0000 8 
AVH20 13. 3250 5, 4300 8 FOX 0.0000 0,0000 8 
BOENS77 O. 3300 O. 1195 8 CARFECE 0.0000 0.0000 8 
S~IO I S77 231 . 3750 147 . 3382 8 CARGRAZ 0.1625 0.1506 8 
PH 7. 0075 0.8148 8 SQRRL 0.0000 0.0000 8 
NH4 15, 0500 9.5226 8 BR~JNLEM 0.0125 0.0354 8 
N03 12. 8~75 3.1975 8 COLLEM 0.0250 0.0707 8 
C03 11 .6500 10.0798 8 PTARf11G 0.0125 0.0354 8 
P 9. 6250 4. 8679 8 GOOSE 0.0000 0.0000 8 
1< 395. 8750 122. 4412 8 MISBIRO 0.0125 0.0354 8 
CA 6228. 62:50 1573 0095 8 BRYOCOV 63.5000 39.4136 8 
~lG 391 . 62~)0 403.8797 8 FLI CCOV 0.0000 0.0000 8 
MOISHEG 3. 8-150 0.3536 8 CLICCOV 0.0000 0.0000 8 
SNOIJREG 3. 0000 0.0000 8 ERECOEO 21.5000 13.9489 8 
CRYOREG 1 .0000 0.0000 8 PROSOEO 19.5000 14.8324 8 
HUf1r·l0CK 1 .3750 0.5175 8 

STANO TYPE M3 
NUtmER OF PLOTS ,-
PLOT NUMBERS 1203 1205 

V.".RI ABLE AVERAGE VALUE STANO. DEVIATION N VARIABLE AVERAGE VALUE STANO. OEV I ATI ON N 

SMIO 32. 8000 0.0000 1 SLOPE 0.0000 0.0000 2 
SI L r 53. 7000 0.0000 1 TtiAW77 25.0000 8.4853 2 
CLAY 13. 5000 0.0000 1 H200PTH 0.0000 0.0000 2 
IIYGl101 S 1 .7000 0.2828 2 SOILCOV 0.0000 0.0000 2 
ORGr1/,1 14. 0000 5.7983 2 ROCJ<COV 0.0000 0.0000 2 
H2uMlSH 141 .3000 43.9820 2 H20COV 0.0000 0.0000 2 
FLIJCI'F' 37. loon 22,7688 2 MARL 5.0000 0.0000 2 
\-11 L I-[,T 27. 3500 14.4957 2 BEAR 0.0000 0.0000 2 
AVH20 9 7500 8.2731 2 FO)( 0.0000 0.0000 2 
BOLHS77 0.7250 0.2333 2 CARFECE 0.0000 0.0000 2 
SMOIS?? 71 ,00uo 28.2843 2 CARGRAZ 0.0000 0,0000 2 
PH 7. SOIlO 0.1414 2 SQRRL 0.0000 0.0000 2 
NI14 21 .3500 2,4749 2 BRWNLEM 0.0000 0.0000 2 
N03 6. 5000 0.9899 2 COLLEM 0.0000 0.0000 2 
C(,)3 23 0000 1,4142 2 PTAHt11G 0.0000 0.0000 2 
P 8. 5000 2.1213 2 G(,)OSE 0.4000 0.5657 2 
K 49. 0000 2,8284 2 MISBIRO 0.0000 0.0000 2 
CA 1706 0000 161.2203 2 BRYOCOV 97.5000 3.5355 2 
~IG 90 . (JUOO 39.5980 2 FLICCOV 0.0000 0.0000 2 
t1UI SI-<EG <1. OO(JO 0.0000 2 CLICCOV 0.0000 0.0000 2 
SNu~Jf<U:; 3. 0000 0.0000 2 ERECOEO 27.5000 17.6777 2 
CWr'uIWG 1 .0000 0.0000 2 PROSOEO 15.0000 14.1421 2 
tiU,'1I10,:I, 1 5UOO 0,7071 2 

STANO TYPE M4 
NUMBER OF PLOTS 4 
PLOT NUM13ERS 050A 0508 1413 1517 

SANa 6, 2000 O. 0000 2 SLOPE 0.0000 0.0000 4 
SI L 1 73. 30UO 3. 5355 2 THA~i77 32.5000 3.0000 4 
CLAY 20. ~;OOO 3. 5355 2 H200PTH 2.2500 2.8723 4 
HYI7I'I(jIS G.1500 2. 3700 4 SOILCOV 29.5000 28.9540 4 
Or,CMI\T 38, ~.2'jO 17. 2283 4 R(,)CKCOV 0.0000 0.0000 4 
H~OI\[,Stl 2·19. 8750 68. 5028 4 H20CtIV 27.0000 24,5628 4 
Fl.llCI\I' 07. ~j500 34, 4613 4 MARL 45.5000 34.7803 4 
WII. rr r 78.~25U 33. 9968 4 BEAR 0.0000 0.0000 4 
.~VIIZ'O 8. Cl250 4. 9040 4 FeJX 0.0000 0.0000 4 
Bonl:n-; 0.2400 a 1802 4 CARFECE 0.0000 0.0000 4 
SI10 I S77 349. 2500 162. 7193 4 CARGRAZ 0.0000 0.0000 4 
PII 6. 9475 a 8448 4 SQRRL 0,0000 0.0000 4 
NH4 21 .1333 12. 5835 3 BRWNLEM 0.0000 0.0000 4 
N()3 16. 4333 3. 9017 3 COLLEM 0.0000 0.0000 4 
C03 12. 6250 10. 8954 4 PTARMIG 0.0000 0.0000 4 
P 9, 0000 5. 0000 3 GOeSE 0.0250 0.0500 4 
1< 287. 3333 179. 7229 3 MISBIRO 0.0000 0.0000 4 
CA 5229. 3333 427. 2392 3 BRYOCOV 26.2500 26.0560 4 
t'18 2~8. 6667 170. 2948 3 FLICCOV 0.0000 0.0000 4 
MOISREG 4.5000 O. 5774 4 CLI CCOV 0.0000 0.0000 4 
SNu~mr:t; 3. 0000 O. 0000 4 ERECOEO 21.uOOO 11.1654 4 
cr;Y(jt~iCG 1 .OllOO O. 0000 4 PROSOED 9.2500 5.7373 4 
liLlI'1I I,)I;I~ 1 . (JOOO O. 0000 4 
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Table Cl (cont'd). 

SlMID TYPE MG 
NlJt1Flt:t< OF PLOTS 2 
I'LuT r~LJllbU~S 1101 1508 

V!\kl Alll E AVEf,AGE VALUE STAND, DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVI A TI ON N 

SAND 52, 2000 0.0000 1 SLOPE 0.0000 0.0000 2 
SILT 32. (j000 O. 0000 1 THAW77 48.5000 10.6066 2 
CLAY 15 2000 O. 0000 1 H20DPTH 0.0000 0.0000 2 
HYGtl01 S O. 9000 O. 7071 2 SOILCOV 11.5000 3.5355 2 
ORGMf\ T 5. 7500 4. 8790 2 ROCKCOV 0.0000 0.0000 2 
H2CI.A£lSN 64. 1000 38. 6080 2 H20COV 0.0000 0.0000 2 
FLDCAP 14, H500 12. 6572 2 MARL 0.0000 0.0000 2 
\11 LTPT 11 ,2000 10. 7480 2 BEAR 0.0000 0.0000 2 
AVH20 3, 6500 1 .9092 2 FOX 0.0000 0.0000 2 
l::IDFNS77 U.8800 O. 1838 2 CARFECE 0.0000 0.0000 2 
St1c)I::,77 54. 5000 23. 3345 2 CARGRAZ 0.3000 0.4243 2 
PH 7 7200 O. 1556 2 SQRRL 0.0000 0.0000 2 
NH'I 10. 8000 5. 9397 2 BRWNLEM 0.0000 0.0000 2 
Nu3 9 O~jOlJ 2. 1920 2 COLLEM 0.0000 0.0000 2 
C03 14, 3000 O. 5657 2 PTARMIG 0.0000 0.0000 2 
P 11 .5000 3, 5355 2 GOOSE 0.0000 0.0000 2 
K :;·16. 0000 22. 6274 2 MISBIRD 0.0500 0.0707 2 
CA 3226. 5000 771 .4535 2 BRYOCOV 25.5000 2.1213 2 
~lG 54. 5000 14. 8492 2 FLICCOV 0.0000 0.0000 2 
MOISREG 2, 5000 0,7071 2 CLICCOV 0.0000 O. 0000 2 
SNmlREG 5. 0000 0.0000 2 ERECDED 14.5000 2. 1213 2 
CRYOREG 1 .0000 0,0000 2 PROSDED 26.0000 29, 6985 2 
HlJf1HuCK 1 .0000 0.0000 2 

STAND TYPE M7 
tHJlllJER OF PLOTS I 
IOLOT NunBEI~S 1107 

SAND 44 .4000 0.0000 SLOPE O. 0000 0.0000 1 
SILT 41 .6000 0, 0000 THAW77 63. 0000 0.0000 1 
CLAY 14, 0000 O. 0000 H20DPTH O. 0000 0.0000 1 
lIymlOIS 1 ,5000 O. 0000 SOl LCOV 2.0000 0.0000 1 
ORGt1AT 7, 1000 0, 0000 ROCKCOV 0.0000 0.0000 1 
H20,ABSN 6G 0000 O. 0000 H20COV 0.0000 0.0000 1 
FL DC",P 20. 9uOO 0.0000 nARL 0.0000 0.0000 1 
WILTPT 12. 2000 0.0000 BEAR 0.0000 0.0000 a 
AVH20 6, 7000 0.0000 FOX 0.0000 0.0000 a 
l1DUIS77 0, 9100 0.0000 CARFECE 0,0000 0.0000 a 
SI'IO I 577 49, 0000 0.0000 CARGf<AZ 0,0000 0.0000 a 
PH 7. 7()00 0,0000 SQRRL 0,0000 0.0000 a 
tlH4 17, SOllU 0.0000 BRWNLEM 0.0000 0.0000 a 
NO:3 4, tiUOO 0.0000 COLLEM 0.0000 0.0000 a 
cu3 4 6000 0.0000 PTARMIG 0.0000 0.0000 a 
p 0, 1000 0.0000 GOOSE 0.0000 0.0000 a 
K 36. 0000 0.0000 MISBIRD 0.0000 0.0000 a 
CA 1377. 0000 0.0000 BRYOClW 1. 0000 0.0000 1 
MG 123, 0000 0.0000 FLI CCOV 0.0000 0.0000 1 
MOISREG 2. 0000 0.0000 CLICCOV 0.0000 0.0000 1 
SNmIF~EG 3. ouoo 0.0000 ERECDED 20.0000 0.0000 1 
CI"YOf,t::G 1 ,0000 0.0000 PROSDED 5.0000 0.0000 1 
HlJ~IMuCI( 1 ,0000 0.0000 

STAND TYPE M8 
NUf"ILlER OF PLOTS 1 
PLOT NUMBERS 1306 

VARIAI,LE AVERAGE VALUE STAND. DEVI AT! ON N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

SAND 26. 3000 0.0000 SLOPE 0.0000 0.0000 
S I L T 25, ~OOO 0.0000 THAW77 22.0000 0.0000 
CLAY 48. 200u 0.0000 H20DPTH 0.0000 0.0000 
Hycrl0 I S i ,HOOO 0.0000 SOl LCOV 1. 0000 0.0000 
0[~GI1', l 43. 1000 0,0000 ROCKCOV 0.0000 0.0000 
H20ABSN 204, OUOO 0.0000 H20COV 0.0000 0.0000 
FLDCAP 93. 6000 0.0000 MARL 0.0000 0.0000 
WILTI'T 57. ,,000 0,0000 BEAR 0.0000 0,0000 
AVH20 36. 1000 0,0000 FOX 0.0000 0.0000 
BDENS77 O. 3500 0,0000 CARFECE 0.0000 0.0000 
S1"101'<;77 202, 0000 0,0000 CARGRAZ 0.0000 0.0000 
PH 5, 8500 0,0000 SQRRL 0.0000 0.0000 
NH4 15, 0000 0.0000 BRWtlLEM 0.1000 0.0000 
N03 9, 7000 0,0000 COLLEM 0.0000 0.0000 
C03 O. 6000 0.0000 PTARMIG 0.0000 0.0000 
P I .0000 0.0000 GOOSE 0,0000 0.0000 
K 3~C. Q(JOO 0.0000 MISBIRD 0.0000 0.0000 
CA 6816, 0000 0,0000 BRYOCOV 20.0000 0.0000 
nG 845, 0000 0.0000 FLICCOV 0.0000 0.0000 
tlul SHEG 4 0000 0.0000 CLICCOV 0.0000 0,0000 
SNOWREG 3.0000 0,0000 ERECDED 40. 0000 0.0000 
CRY(JfiEG 1,0000 0,0000 PROSDED 50.0000 O. 0000 
HUMMOCK 1. 0000 0.0000 
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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 M9 
NUMBER OF PLOTS 2 
PLOT NUMBERS 1302 1318 

SAND 59, 4500 22,9810 2 SLOPE 0,0000 0,0000 2 
SILT 28, [,000 21,3546 2 THAW77 43,0000 11,3137 2 
CLI\Y 11 ,9[.00 1,6263 2 H20DPTH 0,0000 0,0000 2 
IIYGf1,)I S 2, 0500 1,7678 2 SOILCOV 7,5000 3,5355 2 
or:t>MAT 23,0500 23,1224 2 ROCKCOV 0,0000 0,0000 2 
1120ABSN 69,7000 0,0000 1 H20COV 2.5000 3,5355 2 
FLDCAP 17,9000 0,0000 1 MARL 0.0000 0,0000 2 
WI L TPl 12,6000 0,0000 1 BEAR 0.0000 0.0000 2 
AVH20 5,3000 0,0000 1 FOX 0,0000 0,0000 2 
BDENS,7 0,7000 0.4101 2 CARFECE 0.0500 0,0707 2 
SMOIS77 100,0000 73,5391 2 CARGRAZ 0,0000 0.0000 2 
PH 7, 0500 0,6364 2 SQRRL 0,0000 0.0000 2 
NH4 18, 3000 0,0000 1 BRWNLEM 0,0000 0,0000 2 
N03 5, 0000 0,0000 1 COLLEM 0.0000 0,0000 2 
Cu:> 12, :.J500 17,4655 2 PTARMIG 0.0500 0.0707 2 
P 0, 1000 0,0000 1 GOOSE 0,5000 0,5657 2 
1<, '12, 0000 0,0000 1 MISBIRD 0,0000 0,0000 2 
ct. 1 :l99, OIJOO 0.0000 1 BRYOCOV 0.5000 0.7071 2 
~lG zaG, 00(,0 0.0000 1 FLI CCOV 0.0000 0,0000 2 
rJOISHEG 4, 5000 0,7071 2 CLI CCOV 0,0000 0,0000 2 
SNOIJRfG 4, OUOO 1,4142 2 ERECDED 30,0000 28,2843 2 
CRYOI?EG 1 , 0000 0,0000 2 PROS OED 7.5000 3.5355 2 
HlI~lt1OCI( 1 ,{JOOO 0,0000 2 

STAIW TYPE MID 
NUMBER OF PLOTS 1 
PLOT I~UMI3ERS 1310 

VARIABLE AVERAGE VALUE STAND, DEVIATION N VARIABLE AVERAGE VALUE STAND, DEVIATION N 

SAND 94.2000 0,0000 SLOPE 0.0000 0,0000 
SILT 3,6000 0,0000 THAW77 21.0000 0,0000 
CLAY 2.2000 0,0000 H20DPTH 0.0000 0,0000 
HYGI101 S 6.6000 0,0000 SOl LCOV 10,0000 0.0000 
OfWtl"l 62,3000 0,0000 ROCKCOV 0.0000 0,0000 
H20MlSN 309,5000 0,0000 H20COV 1.0000 0,0000 
FI.DCI\P 11'.900U 0,0000 MARL 0,0000 0,0000 
WILTPT 80,3000 0,0000 BEAR 0.0000 0.0000 
AVH20 23.6000 0.0000 FOX 0.0000 0,0000 
BDENSl7 0.2-100 0,0000 CARFECE 0.0000 0,0000 
S~IO I S77 290,0000 0.0000 CARGRAZ 0.0000 0,0000 
PH 5.2000 0,0000 SQRRL o.opOO 0.0000 
NH4 0.0000 0,0000 0 BRWNLEM 0,0000 0.0000 
N03 0,0000 0.0000 0 COLLEM 0.0000 0,0000 
C03 0.0000 0.0000 1 PTARMIG 0,0000 0,0000 
P 0,0000 0,0000 0 GOOSE 0.0000 0.0000 
K 0,0000 0,0000 0 MISBIRD 0.0000 0.0000 
CA 0,0000 0,0000 0 BRYOCOV 5.0000 0.0000 
r1G 0,0000 0,0000 0 FLICCOV 0,0000 0,0000 
MOISREG 4,0000 0,0000 1 CLI CCOV 1.0000 0,0000 
StKMREG 3,0000 0.0000 1 ERE COED 10.0000 0,0000 
CRYOREG 1,0000 0,0000 1 PROSDED 40,0000 0,0000 
HlH1r1tlCK 2,0000 0,0000 1 

STAND TYPE MIl 
NUMBER OF PLOTS 1 
PLOT NUt1BCRs 1209 

SAND 79, 7000 0,0000 1 SLOPE 0.0000 0.0000 
SILT 14,0000 0,0000 1 THAW77 48.0000 0,0000 
CLAY 6.3000 0.0000 1 H20DPTH 0,0000 0,0000 
HYG~101 S 0,3000 0,0000 1 SOl LCOV 60.0000 0.0000 
ORGM/IT 3.0000 0.0000 1 ROCKCOV 0,0000 0,0000 
H20ABSN 0,0000 0,0000 0 H20COV 0.0000 0.0000 
FLDCAP 0,0000 o 0000 0 MARL 0.0000 0.0000 
WILH'T 0,0000 0,0000 0 BEAR 0.0000 0,0000 
AVII21l O,OOuo 0,0000 0 FOX 0,0000 0.0000 
BflEHS-17 0,8900 0,0000 1 CARFECE 0.0000 0,0000 
SI']OI S77 33,0000 0,0000 1 CARGRAZ 0,0000 0.0000 
PH 8,1000 0.0000 1 SQRRL 0,2000 0.0000 
NH4 0,0000 0,0000 0 BRWNLEM 0,0000 0,0000 
NCl3 0.0000 0.0000 0 COLLEM 0.0000 0,0000 
C()3 26.4000 0,0000 1 PTARMIG 0,0000 0.0000 
P 0,0000 0,0000 0 GOOSE 0.4000 0,0000 
K 0,0000 0,0000 0 MISBIRD 0.0000 0,0000 
CA 0.0000 0.0000 0 BRYOCOV 0,0000 0.0000 
Mll 0,0000 0,0000 0 FLICCOV 0.0000 0,0000 
!Kli SREG 3,0000 0,0000 1 CLICCOV 0,0000 0,0000 
StlrJWI~EG 3, uOOO 0,0000 1 ERECDED 25,0000 0,0000 
CRYORFG 1 ,OUOO 0,0000 1 PROS OED 15.0000 0,0000 
HUI'lrl0(;K 1, (JUDO 0,0000 1 
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Table Cl (cont'd). 

STANO TYPE El 
NUI'1BER OF PLOTS 3 
PI.O'- NUI1[;ERS 1402 1408 1518 

Vi\kIABLE AI/ER/IGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

SAND O. 0000 0.0000 a SLOPE 0.0000 0.0000 3 
SILT O. 0000 0.0000 a THAW77 32.3333 1.1547 3 
CLAY O. 0000 0.0000 a H20DPTlI 6.6667 6.6583 3 
HYGI101 S 7. 0000 3.2604 3 SOl LCOV 13.3333 23.0940 3 
OHGI1AT 46. 2000 19.2486 3 ROCKCOV 0.0000 0.0000 3 
H20ABSN 273. 3667 93.7311 3 H20COV 62.3333 34.2685 3 
FLDCAP 98. 9667 27.7594 3 MARL 13.3333 23.0940 3 
WILTP1 63.9667 23.1141 3 BEAR 0.0000 0.0000 3 
AVH20 35.0000 9.2968 3 FOX 0.0000 0.0000 3 
BDEI~S'17 0.2033 0.1286 3 CARFECE 0.0000 0.0000 3 
.s~101 ",T7 413. bGG7 219.0304 3 CARGRAZ 0.0000 0.0000 3 
I'll 6. 5367 0.9341 3 SQRRL 0.0000 0.0000 3 
NIl4 12. 3000 0.7071 2 BRWNLEM 0.0000 0.0000 3 
N03 9. 0000 2.1213 2 COLLEM 0.0000 0.0000 3 
C03 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 MISBIRD 0.3000 0.3000 3 
CA 6791 .6667 1064.0058 3 BRYOCOV 0.0000 0.0000 3 
MG 388.6667 376.0855 3 FLI CCOV 0.0000 0.0000 3 
MOISt1EG 5.0000 0.0000 3 CLI CCOV 0.0000 0.0000 3 
SNOWHEG 3.0000 0.0000 3 ERECDED 8.3333 5.7735 3 
CRYOREG 1. 0000 0.0000 3 PROSDED 43.6667 41.8609 3 
HUI1~IOCK 1. 0000 0.0000 3 

STAND TYPE [2 
NUMBER OF PLOTS 3 
PLul NUMi3H~S 060A 060B 1307 

SAND 20. 1333 13.4834 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 H20DPTH 31.6667 27.0617 3 
HYGMOIS 5.1333 3.1723 3 SOl LCOV 46.0000 18.5203 3 
ORGMAT 35.9667 24.3599 3 ROCKCOV 0.0000 0.0000 3 
H20ABSN 294.1333 289.5780 3 H20COV ;~:.~~~~ 53.6936 3 
FLDCAP 94.6333 68.1030 3 MARL 50.5800 3 
WILTPT 76.1000 70.7844 3 BEAR 0.0000 0.0000 3 
AVli20 18.5333 3.1723 3 FOX 0.0000 0.0000 3 
BDE~1577 0.3650 0.3465 2 CARFECE 0.0000 0.0000 3 
S~It)1 577 304.0000 308.2986 2 CARGRAZ 0.0000 0.0000 3 
PH 7. 0900 0.6938 3 SQRRL 0.0000 0.0000 3 
NII-l 25 t.~()O 5.1619 2 BRWNLEM 0.0000 0.0000 3 
i~03 8. 6000 1.6971 2 COLLEM 0.0000 0.0000 3 
CO'3 10. 433;; 14.8210 3 PTARt11G 0.0000 0.0000 3 
P 7. 50UO 4.9497 2 GOOSE 0.0000 0.0000 3 
K 250 5000 297.6920 2 MISBIRD 0.0000 0.0000 3 
CA 4600. 5UOO 2749.9383 2 BRYOCClV 0.3333 0.5774 3 
MG ~81 .0000 240.4163 2 FLICCOV 0.0000 0.0000 3 
MOISREG 5. OUOO 0.0000 3 CLICCOV 0.0000 0.0000 3 
SNOWREG 3. 0000 0.0000 3 ERECDED 15.3333 9.6090 3 
CRYtJREG 1. OUOO 0.0000 3 PROSDED 42.3333 26.5769 3 
HU~lI'lOCK 1. 0000 0.0000 3 

STAND TYPE E3 
NUMBER OF PLOTS 1 
PLOT NUMBERS 1206 

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

SAND 0.0000 0.0000 a SLOPE 0.0000 0.0000 
SILT 0.0000 0.0000 a THAW77 34.0000 0.0000 
CLAY 0.0000 0.0000 a H20DPTH 31. 0000 0.0000 
HYGMOIS 1.2000 0.0000 1 SOl LCOV 0.0000 0.0000 
ORGM/I'f 9.5000 0.0000 1 ROCKCOV 0.0000 0.0000 
H20ABSN 92.5000 0.0000 1 H20COV 90.0000 0.0000 
FUJCAP 20.1000 0.0000 1 MARL 60.0000 0.0000 
WILTPT 16.5000 0.0000 1 BEAR 0.0000 0.0000 
AVH20 3.6000 0.0000 1 FOX 0.0000 0.0000 
BDENS77 0.2400 0.0000 1 CARFECE 0.0000 0.0000 
S~10 I S77 247.0000 0.0000 1 CARGRAZ 0.0000 0.0000 
PH 7.50UO 0.0000 1 SQRRL 0.0000 0.0000 
NH4 40. 1000 0.0000 1 BRWNLEM 0.0000 0.0000 
H03 5.1000 0.0000 COLLEM 0.0000 0.0000 
C03 14.3000 0.0000 PTARMIG 0.0000 0.0000 
P 2.0000 0.0000 GOOSE 0.0000 0.0000 
K '::4.0000 0.0000 MISBIRD 0.0000 0.0000 
CA 140'3. 0000 0.0000 BRYOCOV 100.0000 0.0000 
~lG 50. 0000 0.0000 FLICCOV 0.0000 0.0000 
MOlsm::G 5. 0000 0.0000 CLICCOV 0.0000 0.0000 
StIOWkEc; 3. 0000 0.0000 ERECDED 0.0000 0.0000 
CRYLlREG 1 0000 0.0000 PROSDED 0.0000 0.0000 
HUI1I1(JCK 1 .0000 0.0000 
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Table C2. Species data summaries of all stand types. 

STAI~D TYPE 
NLJf'1DU~ OF PLOTS 
PLul NU~IBERS 

TAXON 

Bl 
6 
OIOB 

ARCTAGkOSTIS LATIFOLIA S.L. 
ASTRAGP.I.US UMBELLATUS 
BRAYA PURPURASCENS 
CAf~E)( M I SANLlRA M I SANDRA 
CARE)( ImTUtlOAl A 
CAl<U( I~UI'E~)TI" S 
CJ\f<LX SC 1111-'0 IDEA 
CAI(E)( ~P. 

1001 

CASSldPE TETRAGONA TETRAGONA 
CHRYSANTHEMUM INTEGRIFOLIUM 
DRABA AlPINA 
DRYAS INTEGRIFOLIA INTEGRIFOLIA 
EQUISETUM VARIEGATUM 
ER I OPIIORUt1 AI~GUS T I FtlL I UM S. L . 
KOBRESIA MYUSUROIDES 
LLOYOIA SERDTINA 
MINUARTIA ARCTICA 
Q)(YlIWt> IS N I GRESCENS BRYOPHI LA 
PAP/WER I'IACOIJNI I 
PAkRYA NUUICAULIS NUDICAULIS 
PlOIr.UI.ArUS CAPITATA 
PEDICULARIS LANA1A 
POA ~P. 

POl~GONUM VIVIPARUM 
SALI x I:ET! CULATA RET! CULATA 
SALIX ROTUNDIFOLIA ROTUNDIFOLIA 
SAUSSUREA ANGUSTIFOLIA 

1411 

SAKI FRAGA OPPOSITIFOLIA OPPOSITIFOLIA 
STEll_ARIA LAETA 
UNK~leMN 0 I COT 
BLEPIIIIROS TOM A TR I CHOPHYLLUM BREV I RETE 
PLAGIOCHILA ARCTICA 
UI'II<Nul/N LEAF'/ L I VEf<IJORTS 
BRAr.IIYTIICC I ACEAE 
BRYUI-I ~P. 

r.RA10NEURON ARCTICUM 
01 LlYr1uDl)I~ ASPEfn F0L1 US 
DISflCHIUM CAPILLACEUM 
011 R I CHUM FLEX 1 CP.lJLE 
DREPANOCLADUS UNCINATUS 
ENCALYPTA ALPINA 
ENCALYPTA SP. 
HYPNUM BAMBERGER 1 
HYPNUM CUPRESSIFORME 
HYPNU~l PIWCERI< 111UI1 
CltICOPHeH<US IJAIILENl;ERG I I 
RHYTIDIUM RUGOSUM 
TliUIDllli1 ABIETI~IlJM 
lUll; N11IYPtIU~1 N 1 TEi~S 
lUI. 'llIL" IWI:AL I ,; 
UNKNOWN MOSS 
ALECTORIA NIGRICANS 
CALOPLACA SP. 
CETRARIA CUCULLATA 
CETRARIA ISLANDICA 
CETRARIA NIVALIS 
CETRARIA RICHARDSONII 
CETRARIA TILESII 
CLADONIA POCILLUM 
CLADONIA SP. 
CORNICULARIA DIVERGENS 
DACTYLINA ARCTICA 
EVERNIA PERFRAGILIS 
FULGENSIA BRACTEATA' 
HYPOGYMNIA SUBOBSCURA 
LECANORA EPIBRYON 
LECIDEA VERNALIS 
LOPADIUM FECUNDUM 
OCHROLECHIA FRIGIDA 
PELTIGERA CANINA S.L. 
PERTUSARIA CORIACEA 
PERTUSARIA SP. 
PHYSCONIA MUSCIGENA 
SOLORINA SP. 
STEREOCAULON ALPINUM 
THAMNOLIA SUBULIFORMIS 
XANTHORIA ELEGANS 
UNKNOWN CRUSTOSE LICHEN 
UNKNOWN FRUTICOSE LICHEN 

1505 1513 

MEAN PCT STAND 
COVER DEV 

+ 
0.6 

3.1 
0.2 

0.3 
0.1 
0.1 

47.9 

0.1 
0.2 
2.4 
0.1 
0.2 
0.1 
0.1 

0.1 
0.4 
0.1 
0.2 
3.1 

0.1 

0.6 
1.5 
0.4 

0.3 
0.4 

0.1 
0.9 
1.0 

0.1 
0.1 
0.1 
0.4 
0.3 
0.6 
0.1 

0.1 
0.4 

0.2 
6.8 

3.1 

0.8 
0.1 
0.2 
0.1 
0.1 
2.7 

0.9 

0.6 

3.0 
0.5 

0.7 
0.1 
0.1 

19.8 

0.1 
0.3 
3.9 
0.1 
0.4 
0.1 
0.1 

0.1 
0.9 
0.1 
0.5 
3.3 

0.1 

0.8 
1.4 
0.5 

0.8 
0.5 

+ 
0:2 
1.2 
1.5 

0.0 
0.1 
0.1 
0.4 
0.2 
0.8 
0.2 

0.1 
0.7 

0.3 
4.3 

4.4 

1.2 
0.1 
0.4 
0.1 
0.1 
1.4 

0.5 

1520 

1 
4 
1 
1 
1 
4 
2 
1 
1 
2 
4 
6 
1 
1 
1 
3 
4 
4 
4 
2 
3 
4 
2 
3 
2 
4 
1 
6 
1 
1 
1 
2 
2 
1 
4 
2 
1 
4 
6 
5 
2 
1 
2 
1 
5 
1 
4 
6 
3 
2 
5 
4 
4 
6 
5 
5 
2 
1 
1 
1 
1 
5 
4 
1 
4 
6 
2 
5 
1 
2 
3 
2 
4 
2 
3 
6 
2 
6 
2 
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STAND TYPE 
NIJIIIJLH OF PLOTS 
PLO I NIJ~IL\f. HS 

B2 
3 
010A 1401 1412 

MEAN PCT STAND 
TAXON COVER DEV 

ALOPECURUS ALPINUS ALPINUS 
ARTEMISIA ARCTICA ARCTICA 0.9 
CARDAMINE DIGITATA 0.1 
CAREX MISANDRA MISANDRA 1.4 
CAREX ROTUNDATA 0.2 
CAREX RUPESTRIS 0.2 
CAHEX SP. 
CASSIOP~ T~IRAGONA TETRAGONA 0.1 
CIII<Y SA.Nl HEMUM I tnEGt~ I FOL I UM O. 1 
DWI!;,\ AL.PI NA 0.1 
Dru\I~A LAC TE A 
DI~Y A~; IN fEUR I FClLl A I NTEGR I FOLI A 51 . 2 
Ef( I OPlIlJl~Ut1 ANGUST! FCLI ur1 S. L. O. 1 
EUlREMA EDWARDS I I 
FESTllGA BAFFINEN51S 
JUt·jCllS BIGLUMIS 
LESQUERELLA ARCTICA 
LUZULA Ar~CT I CA 
LUZULA CONFUSA 
MINUARTIA ARCTICA 0.6 
OXYTROPIS NIGRESC~NS BRYOPHILA 
PAPAVER LAPPONICUM OCCIDENTALE 0.1 
PAPAVER MACOUNI I 0.5 
PEUI CIJI .'\1<1 ~ CAPI TATA 0.8 
PE[)I(;UI i\I~I~~ LANATA 0.1 
I·'U.\ 1.I:cn C'" 0.3 
I'Ll/\ ';P. 0.1 
POLyc.;uIIUtl VIVIPARU~l 0.3 
SAL.IX ARCTICA 0.1 
SALIX OVALIFLlLIA uVALIFOLIA 0.1 
SALIX RLTICULAlA RETICULATA 3.8 
SALIX ROTUNDIFOLIA ROTUNDIFOLIA 2.8 
SAUSSURt:A ANGUSTIFuLIA 1.9 
SAX I FRAGA uPPOS III FOLI A OPPOS I T I FOLI A 4.9 
SENEC I U A Tf~L),>URPUI<EUS FR I G I DUS O. 1 
SIIENE ACAULIS 0.4 
SI [,LLAn 11\ LAETA 0.3 
Ulllq·h)\lll [IlCOl 
U~WHIJ'.llj l LI'.FY LIVERWORTS 
AIH M:nl1t-ll UI-I fUf<G I DIJM O. 3 
BH/\CIIYTlILC I ACEAE 
BHYIJ~I SlENo-rRI CHUM 
BI<YUMSI~. 0.5 
CAMPYLIUM STELLATlIM 
CRA TO~IEUROt,j ARCT I ClIM 
01 CRANUM SP. O. 8 
DISTICHllIM CAPILLACEUM 1.8 
DISTICHIUM INCLINATUM 
01 TRI CHUM FLEXICAULE 8.2 
DREPANOCLAUUS LYCOPODIOIDES BREVIFOLIUs 0.1 
DREPANOCLADUS UNCINATUS 1.6 
ENCALYPTA ALPINA 1.1 
ENCALYPTA SP. 0.5 
HYPNUM SP. 0.1 
LEPTOBRYUM PYRIFORME 
ONCOPHORUS WAHLENBERGII + 
PHILONOTIS FONTANA PUMILA + 
POLITRICHASTRUM ALPINUM 0.4 
POHLIA SP. 
RHYTIDIUM RUGOSUM 1.4 
TETRAPLODON MNIOIDES 
THUIDIUM ABIETINUM 0.1 
TIMMIA AUSTRIACA 0.1 
TOMENTHYPNUM NITENS 1.5 
TORT ELLA ARCTICA 0.8 
TORTULA RURALIS 
UNKNOWN MOSS 0.5 
ALECTORIA NIGRICANS 0.2 
CALOPLACA SP. O. 1 
CETRARIA CUCULLATA 0.8 
CETRARIA ISLANDICA 1.4 
CETRARIA NIVALIS 0.6 
CETRARIA RICHARDSONI I 0.1 
CLADONIA POCILLUM 0.1 
CORNICULARIA DIVERGENS 0.4 
DACTYLINA ARCTICA 0.3 
EVERNIA PERFRAGILIS 0.1 
HYPOGYMNIA SUBOBSCURA 0.4 
LECANORA EPIBRYON 3.9 
LECIDEA VERNALIS 0.1 
LOPADIUM FECUNDUM 2.4 
OCHROLECHIA FRIGIDA 0.9 
OCHROLECHIA FRIGIDA TELEPHOROIDES 0.3 
PELTIGERA APHTHOSA 0.1 
PEL T I GERA CAN I NA S. L. O. 1 
PELTIGERA SPURIA SOREDIATA 0.7 
PERTUSARIA SP. 
PHYSCONIA MUSCIGENA 0.1 
SOLOR I NA SP. O. 1 
STEREOCAULON ALPINUM 
THAMNOLIA SUBllLIFORMIS 1.6 
UNKNOWN CRUSTOSE LICHEN 4.5 
UNKNOWN FRUTICOSE LICHEN 0.1 

1.5 
0.0 
2.3 
0.3 
0.4 

0.1 
0.2 
0.1 

+ 
7.6 
0.1 

1.1 

0.2 
0.5 
0.7 
0.1 
0.5 
0.2 
0.3 
0.1 
0.2 
3.0 
2.5 
1.8 
6.5 
0.0 
0.5 
0.6 

0.6 

0.5 

1.4 
0.9 

12.8 
0.2 
2.7 
1.6 
0.5 
0.2 

0.6 

2.3 

0.1 
0.2 
1.7 
1.4 

0.7 
0.2 
0.1 
0.6 
0.9 
0.5 
0.1 
0.0 
0.6 
0.2 
0.1 
0.5 
3.3 
0.1 
1.3 
1.6 
0.6 
0.1 
0.1 
1.2 

0.2 
0.1 

2.1 
3.3 
0.1 

N 

1 
1 
3 
2 
2 
1 
1 
2 
1 
2 
1 
3 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
3 
2 
2 
1 
1 
3 
2 
1 
3 
3 
2 
2 
3 
2 
1 
1 
1 
1 
1 
1 
3 
1 
1 
1 
3 
1 
3 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
2 
1 
1 
2 
2 
2 
3 
3 
3 
2 
3 
2 
3 
2 
2 
3 
2 
3 
1 
1 
2 
2 
1 
1 
2 
1 
1 
2 
3 
I 



Table C2 (cont'd). Species data summaries of all stand types. 

STAND TYPE 
NUMBER OF PLOTS 
PLOT l~ur1BERS 

TAXON 

B3 
3 
0801 

Ar~r;TAl;IWSTIS LATIFOLlA S.L. 
CllrlDN11 HE DIG I TATA 
CAREX AUUATILIS S.L. 
CAR~X MI5ANDRA MISANDRA 
CAREX R(,:lTUNDATA 
CAREX RUPESTRIS 
CAREX SP. 
CHRYSANTHEMUM INTEGRIFOLIUM 
DRABA LAC TEA 

1419 

DRYAS INTEGRIFOLIA INTEGRIFOLIA 
EQU I SETU~l VAR I EGA TUM 
ER I OPHORUI'l ANGUST I FOL I UM S. L. 
JUI~CU5 B I GLUM I S 
LlJZlILA ARCTICA 
MINlJARTIA ARCTICA 
PAPAVER MACOUNII 
PEDICULARIS CAPITATA 
PEDICULAI<lS LANATA 
POLYGONUM VIVIPARUM 
SALIX ARCTICA 
SALIX RETICULATA RETICULATA 

1506 

SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 
SENECIO ATROPURPUREUS FRIGIDUS 
SILENE ACAULIS 
STELLARIA LAETA 
UNI: NmlN D I CO T 
BRA~~THECIACEAE 

BRYUn 1m I GilT I I 
BRYUM SP. 
DISTICHIW1 CAPILlACEUM 
D I TR I cllUI1 Fl.EX I CAlJLE 
DREPAHOCLADliS UNC II-lA TUS 
ENCALYPTA ALPINA 
ENCALYPTA SP. 
HYPNUM BAMBEF~GER I 
HYPNUM PROCERRIMUM 
POLYTRICHACEAE 
RHACOMITRIUM LANUGINOSUM 
RHYTIDIUM RUGOSUM 
TOl1ENTIlYPNUM NI n::NS 
UNKNOIJN MOSS 
ALECTURIA HIGRICANS 
CETlUII{IA (;lJCIJLLATA 
CETI,JIR I A I !:iLAND I cA 
CElRARIA NIVALIS 
Cl AUul, If, POC I LLUM 
DAclYLINA ARCTICA 
DACTYLINA RAMULO~A 
LCCANORA EPIBRYON 
LOPADIUM FECUNDUM 

STAND TYPE 
NUMBER OF PLOTS 
PUH NUI1BERS 

TAXON 

B4 
2 
1105 

ALOPECIJRLJS ALPINUS ALPINUS 
ARCTAGROSTIS LATIFOLIA S.L. 
ARI1ER I A liAR I T I MA ARCT I CA 
ARTEMISIA ARGTICA ARCTICA 
AI<l £:'1'1 I S I A BOr<EAL IS 
AI~ll M 15 I A. GLO~IERA TA 
AS TI,AGI\,lUS r.LF I NUS 
BRAYA PURPURAScENS 
CAf:E>( AQUA TIL ISS. L . 
DUPONTIA FISHERI S.L. 

1521 

ELYMUS ARENARIUS MOLLIS VILLOSISSIMUS 
EPILOBIUM LATIFOLIUM 
EQUISETUM ARVENSE 
LESQUERELLA ARCTICA 
PAPAVER LAPPONICUM OCCIDENTALE 
PARRYA NUDICAULIS NUDICAULIS 
POA !,p. 
POLEMONIlJM BOREALE 
POl.YGOI'U~1 V I V I PARLJM 
S~LIX OVALI~OLIA OVALIFOLIA 
SAXIFHAGA OPP051TIFOLIA OPPOSITIFOLIA 
TRISLTUM SPICATUM SPICATUM 
1/1 L.llELMS I A PHYSODES 
OCHROLECHIA FRIGIDA TELEPHOROIDES 
SOLORINA SP. 
THAMNOLIA SUBULIFORMI S 
UNKNOWN CRUSTOSE LICHEN 

MEAN PCT STAND 
COVER DEV 

0.3 0.6 

1.0 1.7 
1.0 1.0 

18.0 10.6 
0.1 0.0 
5.3 8,4 
0.1 0.1 

0.4 0.6 
0.1 0.1 

1.0 1.7 
0,4 0.6 

0.1 0.1 
8.0 6.9 

0.3 0.6 
0.3 0.6 
0.1 0.1 

0.1 0.1 
0.4 0.5 
4.0 6.9 
5.0 8.6 

0.4 0.6 
1.3 2.3 

0.3 0.6 
0.3 0.6 
3.3 3.5 

0.3 0.6 
0.4 0.5 
0.7 O,!:) 

0.3 0.6 
0.7 0.6 
0.7 0.6 
0.3 0.6 
1.0 1.0 
3.3 5.8 

MEAN PCT STAND 
COVER DEV 

0,1 0.1 
0.1 0.1 
0.1 0.1 
0.1 0.1 
1.:; 0,7 
0.6 0.6 
0.1 0.1 
0.5 0.7 
0.1 0.1 
0.1 0.1 
1.0 1.4 
3.0 2.8 
0.1 0.1 
0.5 0.7 
0.1 0.1 
0.1 0.1 
0,1 0.1 
0.1 0.1 
0.1 0,1 
0.1 0.0 
0.6 0.6 
0.1 0.1 
0.1 0.1 
0.3 0.6 
0.7 1.2 
4.7 1.5 
5,0 8.6 

N 

1 
1 
1 
1 
1 
1 
2 
1 
1 
3 
3 
2 
2 
1 
2 
2 
1 
2 
2 
1 
2 
2 
1 
1 
1 
2 
1 
1 
2 
3 
2 
2 
1 
1 
2 
1 
1 
1 
1 
2 
1 
1 
3 
3 
1 
2 
2 
1 
3 
I 

N 

1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
3 
2 
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STAND TYPE 
NUI'IUER OF PLOTS 
PLOT NIJ11flEHS 

TAXON 

B5 
1 
1207 

ALOPECURUS ALPINUS ALPINUS 
ANDrWSACE CHAMAEJ AS~lE LEHMANN I ANA 
ARCTAGROSTIS LATIFOLIA S.L. 
ARTEMISIA BOREALIS 
CAREX RUPESTRIS 
CAREX SCIRPOIDEA 
CHRYSANTHEMUM INTEGRIFOLIUM 
DRYAS r IHEGI< I FOI.I A I NTEGR I FOLI A 
KmmE5 I A r1Y(JSURO I DES 
OXY11;ul' IS N I GRESCENS BRYOPH I LA 
PAf~RY A rlUD I CAUL IS NUD I CAUL I S 
PED I CULAf~ I S CI\P ITA TA 
POLYGOHUM vrVIPARUM 
SALIX ARCTICA 
SALIX OVALIFOLIA OVALIFOLIA 
SALIX RETICULATA RETICULATA 
SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 
UI~KNOWN MOSS 
TONINIA CuMULATA 

STAND TYPE B6 
NunBER OF PLOTS 1 
PLUT NUMBERS 1507 

TAXON 

ANDI(t);,,\CE CIIAMAEJASMI.: LEHMANN I ANA 
MILHONE HI CIlARDSON I I 
ASTRAGALUS ALPINUS 
AS TfMGALUS UMBEL LA TUS 
CARE>( RUPESTRI S 
CAREX SCIRPOIDEA 
CHRYSANTHEMUM INTEGRIFOLIUM 
DRABA ALPINA 
DRYAS INTEGRIFOLIA INTEGRIFOLIA 
EQUISETUM VARIEGATUM 
GENTIANELLA PROPINQUA PROPINQUA 
KOBRESIA MYOSUROIDES 
LLOYDIA SEROTINA 
11 I NllMer I A ARCT I CA 
OXYTf<tJl:' I S· BOREAL IS 
OXY1RU~IS NIGRESCENS BRYOPHILA 
PAPAVEF~ MACOIJN I I 
PARRYA NUDICAULIS NUDICAULIS 
PEDICULARIS CAPITATA 
PEDICULARIS LANATA 
POA SP. 
POLYGONUM VIVIPARUM 
SALIX LANATA RICHARDSONII 
SALIX RETICULATA RETICULATA 
SALIX I<OTUNDIFOLIA ROTUNDIFOLIA 
SAUSSUI<EA ANGUSTIFOLIA 
SA)( I FRACA OPP{)SI T I FOL I A OPPOS I T I FOL I A 
SENECI0 RFSEDIFOLIUS 
S I LUlL ACAUL IS 
lJllI<t1O\II~ [JI COT 
ANEUr(A PI NGU I S 
BRYUM SP. 
CAMPYLI UM STELl.ATUf1 
DIDYMODON ASPERIFOLIUS 
DISTICHIUM CAPILLACEUM 
DITRICHUM FLEXICAULE 
DREPANOCLADUS UNCINATUS 
ENCALYPTA SP. 
HYPNUM PROCERRIMUM 
oFnHOTHEC I U~l CHRYSEUM 
THUILJIUM ABIETINlJM 
TOt1LNTfIYPNlIM NI TENS 
TORTELLA ARCTICA 
LJNKNCMH MO:'>!, 
CETfVI[UA Dt:I.ISEI 
LECAI·lor:A. EP I BRYON 
LOI'ADI 1I~1 FECUNDUM 
PERTUSARIA SP. 
THAMNOLIA SUBULIFORMI S 
UNKNm/l1 CRUSTOSE L I CHEN 

MEAN PCT STAND 
COVER DEV N 

0.1 0.0 
0.1 0.0 
0.1 0.0 
2.9 0.0 
0.1 0.0 
0.1 0.0 
0.3 0.0 

38.0 0.0 
1.7 0.0 
0.1 0.0 
0.1 0.0 
0.3 0.0 
1.5 0.0 
0.3 0.0 
0.6 0.0 
0.4 0.0 
0.4 0.0 
0.4 0.0 
1.3 0.0 

MEAN PCT STAND 
COVER DEV N 

0.1 0.0 
0.2 0.0 
3.5 0.0 
1.4 0.0 
1.5 0.0 
4.6 0.0 
0.6 0.0 
0.1 0.0 

42.1 0.0 
0.2 0.0 
0.2 0.0 
1.0 0.0 
0.1 0.0 
0.1 0.0 
1.3 0.0 
0.2 0.0 
0.2 0.0 
0.2 0.0 
0.2 0.0 
0.2 0.0 
0.1 0.0 
0.6 0.0 
0.1 0.0 
3.3 0.0 
5.4 0.0 
0.1 0.0 
2.9 0.0 
0.1 0.0 
0.3 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 
0.2 0.0 
0.5 0.0 
6.9 0.0 

16.0 0.0 
5.1 0.0 
0.1 0.0 
0.1 0.0 
0.2 0.0 
0.1 0.0 
0.5 0.0 
1.0 0.0 
1.5 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 



STAND TYPE 
NUMBER OF PLOTS 
PLOT NUMBERS 

TAXON 

BRAYA PURPURASCENS 
EP I LOB I UM LA TI FelLi UM 
POA SI'. 
POLYGLJI'IU~l VIVIPAF~Ur1 

SAL 1)( ArU-:T I CA 

B7 
1 
1104 

SALIX RlTICULATA RETICULATA 
SAL 1)( I<OTUIlO I FtJL I A ROTUND I FOL I A 
LEP'I tJBflYUM PYR I FORME 

STAND TYPE B8 
NUHl'·Lfl 01- PLOTS I 
PLOT NWIDERS 1312 

TAXON 

COCIiLEARIA OFFICINALIS ARCTICA 
DUPONTIA FISHERI S.L. 
PUCCINELLIA ANDERSON I I 
PUCCIN~LLIA PHRYUANODES 
STELLARIA IlUMIFUSA 

STANO TYPE B9 
NU~lB[R OF PLOTS 1 
PLOT NUMBERS 1201 

TA)(ON 

DUI'OIlTIA FISHERI S.L. 
fLYMIJS Ar(ENARI US MOLLIS VILLOSISSIMUS 
POLLI ION I ur1 BOREALE 

STAND TYPE B10 
NUMBER OF PLOTS 1 
PLOT NUMBERS 1301 

TAXON 

BRAYA PlJRPURASCENS 
PUCCINELLIA ANDERSON I I 
UNKNo\/tl MONO COT 
BI(,(lJN SP. 
CALLI FIWUN I< I CIIAlmSON I I ROBUSTUM 
EtICALYI' I A SP. 
fOMLN1 UYI'NUM NITENS 
UNKNOVIN ,10::;5 
FULGEtISI A BRACTEATA 
LECANORA EPIBRYON 
LOPADIUM FECUNDUM 
THAMNOLIA SUBULlfORMI S 

MEAN PCT 
COVER 

8.0 
23.0 

0.1 
0.1 
1.0 
1.0 
1.0 
0.1 

MEAN PCT 
COVER 

1.3 
0.1 
0.4 
6.4 
3.0 

MEAN PCT 
COVER 

0.1 
3.3 
0.1 

MEAN PCT 
COVER 

5.0 
3.0 
0.1 
0.1 
O. I 
0.1 
0.1 
1.0 
1.0 
O. I 
2.0 
3.0 

Table C2 (cont'd). 

STAND 
DEV N 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

STAND 
DEV N 

0.0 
0.0 
0.0 
0.0 
0.0 

STAND 
DEV N 

0.0 
0.0 
0.0 

STAND 
DEV N 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
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STAND TYPE 
IIUH[:Et< ur- PLOTS 
PI 01 tHJMI>Er~s 

TAXON 

B12 
1 
1305 

ARCTAGROSTIS LATIFOLIA S.L. 
BRAYA SP. 
CAREX RUPESTRIS 
DRABA LACTEA 
FESTUCA BAFFINENSIS 
LUZlJLA ARCTI CA 
POA ARCTICA 
SAL 1)( ARCT I CA 
SALIX PLANIFOLIA PULCHRA PULCHRA 
SALI)( RETICliL/\TA RETICULATA 
SAI.IX HOTUNDIFtiLIA ROTUNDIFOLIA 
SENECIO ATHOPlIkPUREUS FRIGIDUS 
STELLARIA LAETA 
UNKNelWN LEAFY LIVERWORTS 
AULACOMNIUM PALUSTRE 
BRYUM SP. 
CALLIERGON SP. 
DICRANUM ANGUSTUM 
DICRANUM ELONGATUM 
~lNIUM BLy'nll 
ONCOPHORUS WAHLENBERGII 
POL I TR I CIIAS TRUM ALP I NUM 
Pt.JHLlA t'IUT/~NS 

TETRAPLOOON MNIOIDES 
lJl·II< IIOlm M,)SS 
ALEcrOHIA NIGRICANS 
CI-. 1'1<1\1<1 A ClJCULLATA 
CETRARIA ISLANDICA 
CETRARIA NIVALIS 
CLADONIA GRACILIS 
CLADONIA POCILLUM 
CLADONIA SP. 
DACTYLINA ARCTICA 
GYALECTA FOVEOLARIS 
HYPOGY~IN I A SUBOBSCUflA 
LECANORA EPIBRYON 
LEC I DE A VEktlALI S 
OCIIHOI ECIII A FRI GI DA 
OCllr<Ol.l.Cll1 A FR I G IDA TELEPHORO I DES 
SPIlAU<OPHORlJS GLUBOSUS 
THAMNOLIA SUBULlfORMIS 
UtlKNOHN CF~lISTOSE L I CHEN 

MEAN PCT STAND 
COVER DEV 

0.3 
0.1 
0.1 
0.6 
0.4 
0.1 
2.8 
0.1 
2.2 
0.1 

14.0 
0.1 
0.5 
0.1 
0.1 
0.1 
0.1 
0.1 
0.7 
0.1 
O. I 
0.1 
0.1 
0.1 
0.1 
O. I 
0.1 
0.3 
0.1 
0.1 
0.4 
0.1 
0.2 
0.1 
0.1 
4.1 
O. I 
0.1 
O. I 
0.1 
0.1 

18.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

N 



Table C2 (cont'd). Species data summaries of all stand types. 

STAND TYPE B13 Sll\tJO fYPE BI5 
NUf·18ER OF PLOTS 3 1-11 It·ll 11:1< uF PLOTS 1 
PLOT NUI·IBERS 1106 1202 1208 PLul NUIIIIU-<S 1313 

MEAN PCT STAND MEAN PCT STAND 
TAXON COVER DEV N TAXON COVER DEV N 

ALllf'ECUfWS ALPINUS ALPINUS 1 CAREX AClUAT ILlS S.L. 4.3 0.0 
ANDI<OSACE r.HMIAE J ASI1E LEHI1ANN I ANA 0.5 0.5 3 CARE)( 111 SANDRA MISANDRA 3.5 0.0 
ANnlotlE PARVIFLORA 1.0 1.7 1 CAREX RCJTUNDATA 0.1 0.0 
ARCTAGROSTIS LATIFOLIA S.L. 1 DRABA LACTEA 0.1 0.0 
ARMERIA MARl TI MA ARCTICA 1 DRYAS INTEGRIFOLIA INTEGRIFOLIA 1.5 0.0 
ARTEMISIA ARCTICA ARCTI CA 0.3 0.6 1 ERIOPHuRUM ANGUS T I FOL IUM S.L. 0.1 0.0 
ARTEMISIA BOREALIS 1.5 1.3 2 FESTUGA BArT I NC:NS I S 0.1 0.0 
ARTEI'II S I A GLOMERATA 0.1 0.1 2 .JUNCLJS DIGLUMIS 0.1 0.0 
ASTRAGALUS ALPINUS 2.7 4.6 1 PEOI CUI fIr<1 S LAI~ATA 0.1 0.0 
BRAYA PURPURASCENS 1 PUI\ /'d,cr I C,I 0.1 0.0 
CAREX SP. 1.0 1.7 1 SAI.IX I'I.AII I FOL I A PULCHRA PULCHRA 2.6 0.0 
CHRYSAN1HEt1UM INTEGRIFOLIUM 1 SJ.\U )( m::llcULATA f~ErICULATA 1.7 0.0 
DRI\ElA ALPINA 0.1 0.1 2 SALI )( ROTUNOIFiJLIA ROTlJNDIFOLIA 0.5 0.0 
DRYAS I NTEGIII FOL I A I NfEGRI FOLI A 8.7 14.2 2 BRYUM SP. 0.1 0.0 
DUI'lltHIA FISHERI S.L. 0.3 0.6 1 01 CRANU~'I ANGUS TUM 1.3 0.0 
EPIl.ui">1 UI'I LA "I I FCJL I UtI 1.3 2.3 1 POL I Tf< I CHAS TRUM ALPINUM 1.1 0.0 
Em'l SETuM VAl( I EGATUI·l 0.7 1.2 1 UIlKI~OWN MOSS 0.1 0.0 
EI~IOPIIOIW~I ANGUSTIFOLIUM S.L. 0.3 0.6 1 ALEcTOI< I A NIGRICANS 0.1 0.0 
PARRY A NUDICAULIS NUDICAULIS 0.1 0.1 2 ALECTORIA OCHROLEUCA 0.1 0.0 
PEDICULARIS CAPITATA 1 CETRI\RIA CUCULLATA 0.1 0.0 
PED I CULI'.R IS LANATA 0.1 0.0 3 CE Hi/In I A ISLMIDI CA 0.1 0.0 
POLEMONIUM BOREALE 1 CLADONIA GHACILIS 0.1 0.0 
POLYGONUM VIVIPARUM 1.0 1.0 3 CL.AuuIIIA I.[PIOOTA 0.1 0.0 
POTENTILLA UNI FLOI"<A 0.1 0.1 2 CLADe'l J I A P(jCILLUM 0.2 0.0 
SALI)( OVALIFOLIA OVALIFOLIA 14.6 9.1 3 D/ICTYI. I Nil Ir<CTI CA 0.1 0.0 
SAXIFRAGA OPPOSITIFOLIA OPPOS I T I FOLI A 2.0 3.5 1 IlYPUGYI'IN 11\ :OUBOBSCURA 0.1 0.0 
SENECIO RESEOIFOLILJS 1 LECAN0iiA EPIBRYON 0.5 0.0 
STELLARIA L,"ETA 0.1 0.1 2 LOP/\OI UI1 FEr.LJNDUM 6.5 0.0 
BI<YUiI SP. 1.7 2.9 1 OCHRULECHIA FRIGIDA 11.0 0.0 
DISTI CHI I'M CAPILLACEUM 6.7 11.5 1 PELTIGERA GANINA S. L. 0.1 0.0 
01 TRI r.I1Ui1 FLEXICAULE 0.7 1.2 1 SPHAEfWPHOIWS GLOBOSUS 0.2 0.0 
UIlI~NfJ\/N 110SS 0.7 1.2 1 THAMNOLIA SUBU L I FORM I 5 0.3 0.0 
UNKNQ\m CI<LJSTOSE LICHEN 0.1 0.1 2 UI-lKNOHN FRUTICOSF LICHEN 0.1 0.0 
UNKI-l0\1tl FRUTICOSE LICHEN 1.6 2.8 1 
Nmnor. gP. 1 

STAND TYPE B14 
NUMBER OF PLOTS 1 
PLOT NUMBERS 1421 

MEAN PCT STAND 
TAXON COVER DEV N 

ASTRAGALUS UMBELLATUS 5.0 0.0 
DRYAS INfEGHIFOLIA INTEGRIFOLIA 75.0 0.0 
ERI GEt«)N lHIOCEPHALUS 0.1 0.0 
PAPAVEil MACOUtll1 0.1 0.0 
PEDICULARI:; CAPITATA 0.1 0.0 
SALIX HETICULATA RETlCULATA 20.0 0.0 
TI<ISETUM SPICATUM SPICATUM 0.1 0.0 
Uf/YUM SP. 1.0 0.0 
DI STI CHI UM CAPILLACEUM 2.0 0.0 
RHYTIDIUM RUGOSUM 5.0 0.0 
THUIDIUM ABIETINUM 5.0 0.0 
TIMMIA AUSTRIACA 3.0 0.0 
TOI'lENHlY PNUM NITENS 2.0 0.0 
UNKNF.MN MOSS 1.0 0.0 
CETRARIA CUCULLATA 5.0 0.0 
CETRARIA ISLANDICA 2.0 0.0 
CETRAklA NI VAll S 5.0 0.0 
CEfR,\RIA RICHARDSONII 10.0 0.0 
DACTYLINA ARCTICA 2.0 0.0 
THAMNOL I A SUBULlfORMIS 1.0 0.0 
UIlKNmm CHUSTOSE LICHEN 1.0 0.0 
lJNI<NUWI~ FRUTICOSE LICHEN 1.0 0.0 
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STAND TYPE 
IIUIIBLR OF PLOTS 
Pit) r NU~IBERS 

Ul 
4 
1405 1406 1410 1415 

Table C2 (cont'd). 

STAND TYPE 
NUtlBER OF PLOTS 
pLuT NIWIBERS 

U2 
1 
0203 

MEAN PCT STAND 
TMWII 

C!\I~l)( I\UlJilTIL1S 5.1.. 
CAl/[)( BIGl'LOIJlI 
CAI~U\ M I SANDHA M I SANDRA 
CI\I<[)( HAR I FLORA 
CAlKX Sp. 
CASSIOpE TETRAGONA TETRAGONA 
DP-ABA ALPINA 
DRABA LACTEA 
DRYAS INTEGRIFOLIA INTEGRIFOLIA 
EQU I ~;ETUM V/I.R I EGA TUM 
EHIOplltlHUM ANGUSTIFOLlUM S.L. 
EUTREI'I,~ ED\~ARDS I I 
FESl UCII I~UBI~A 

JUHCUS B I ,)IlJ~11 S 
LU:!LJ1.II AI~CT I CA 
H 1"IUl\ln I A r<lJIJELLA 
PEDILULA~IS LANATA 
PulYbONUll VIVlpARUtl 
SAL 1)( ARCT I CA 
SALIX PLANIFOLIA PULCHRA PULCHRA 
SALiX HETICULATA RETICULATA 
SALIX P-OTUNDIFOLIA ROTUNDIFOLIA 
SAXIFRAGA HIRCULUS PROplNQUA 
SAXIFP-AGA OPPOSITIFOLIA OPPOSITIFOLIA 
SENEC I () A n,opURPUREUS FR I G I DUS 
SILENE WA~~BERGELLA ARCTICA 
STU LAr<1 A LAETA 
UNI<N<J\JN DleOT 
AN1:UI·:.'\ plNGUIS 
ANA:"nWPHYU_U~1 MI NUTur1 
BLEI 'IIAROS ronA TR I eHOPHYLLUM BREv I RETE 
GYMNOCOLEA INFLATA 
LOPIIUZIA HETEROCOLPA 
LOPHOZIA SP. 
PLAGIOCHILA ARCTICA 
PTILIDIUM CILIARE 
RADliLA PROLl FERA 
SCAPANIA SIMMONSII 
UNKNOWN LEAFY LIVERWORTS 
AULACOflN IUf1 ACUM I Nil. TUI1 
AULAC()~II~ lUi 1 TUkG I DUI'1 
BI<ACIIYlIIEC I .A.CEAE 
Fm'(Url ~>lloNOll~ICIILJM 

BI<';UI1 51'. 
CAMPYLIUM STELLA1UM 
CINCLIDIUM AkCTICUM 
CINCLIDIUM STYGIUM 
C INCLl DI UM SP. 
CHATONEURON ARCTICUM 
CYRTOMNIUM HYMENOpHYLLUM 
DICRANUM ANGUSTUM 
DICRANUM ELONGATUM 
DISTICHIUM CAPILLACEUM 
DISTICHIUM INCLINATUM 
D I TR I CHUM FLE)( I CAULE 
DREPANOCLADUS LYCOPODIOIDES BREVIFOLIUS 
DREPANOCLADUS SP, 
ENCALYPTA ALPINA 
ENCALYPTA SP. 
FISSIDENS SP. 
HYLOCOMIUM SPLENDENS OBTUSIFOLIUM 
HYPNUM BAMBERGER I 
HYPNUM PROCERRIMUM 
HYPNUM SP. 
MEESIA ULIGINOSA 
ONCOPHORUS WAHLENBERGII 
ORTHOTHECIUM CHRYSEUM 
POLITRICHASTRUM ALPINUM 
POLYTRICHACEAE 
RHYTIDIUM RUGOSUM 
TIMMIA AUSTRIACA 
TOMENTHYPNUM NITENS 
TORTELLA ARCTICA 
UNKNOWN MOSS 
ALECTORIA NIGRICANS 
CALOPLACA SP. 
CETRARIA CUCULLATA 
CETRARIA ISLANDICA 
CETRARIA NIVALIS 
CETRARIA RICHARDSONII 
CLADONIA GRACILIS 
CLADONIA POCILLUM 
CLADONIA SP. 
CORNICULARIA DIVERGENS 
DACTYLINA ARCTICA 
DACTYLINA RAMULOSA 
EVERNIA PERFRAGILIS 
HYPOGYMNIA SUBOBSCURA 
LECANORA EPIBRYON 
LECIDEA RAMULOSA 
LOPADIUM FECUNDUM 
OCHROLECHIA FRIGIDA 
OCHROLECHIA FRIGIDA TELEPHOROIDES 
PELTIGERA APHTHOSA 
PHYSCONIA MUSCIGENA 
SOLORINA SP. 
STEREOCAULON ALPINUM 
THAMNOLIA SUBULIFORMIS 
UNKNOWN CRUSTOSE LICHEN 

COVER DEV 

17.0 
2.1 
3.1 
0.3 
0.1 

0.1 
0.1 

15.1 
0.1 
3.4 
0.1 

0.1 

0.1 

0.4 

2.2 

0.1 

0.3 

1.0 

1.6 
0.3 
0.3 
0.1 

0.1 
0.6 
0.6 
0.3 

0.5 
0,6 
2.5 
0.2 
2.4 
0.3 

0.4 
0.1 

0.3 

0.3 

0.3 
2.3 
0.7 
0.8 

0.7 

10.2 
2.5 
2.7 
0.6 
0.1 
1.4 
1.1 
0.2 

0.1 
0.1 
0.4 

0.6 
0.8 
0.1 
0.1 
0,3 

1.4 
5.4 
5.2 
0.1 

0.1 
0.1 
2.0 
0.2 

15.7 
3.9 
4,7 
0.5 
0.1 

0.2 
0.1 
2.5 
0.1 
4.0 
0.1 

0.1 

0.1 

0.6 

1.0 

0.2 

0,5 

2.0 

1.9 
0.5 
0.5 
0.1 

0.1 
0.9 
1.0 
0.5 

0.6 
0.5 
2.2 
0.2 
4.1 
0.4 

0.9 
0.1 

0.5 

0,5 

0.5 
2.3 
0.8 
1.5 

0.4 

11.5 
5.0 
1.1 
0.6 
0.1 
0.6 
0.6 
0.2 

0.0 
0.1 
0.5 

0.7 
1.0 
0.1 
0.1 
0.3 

1.6 
10.9 
8.0 
0.3 

0.1 
0,1 
0,7 
0.2 

N 

3 
2 
3 
1 
2 
1 
1 
2 
4 
3 
4 
2 
1 
1 
2 
1 
2 
1 
3 
1 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
3 
1 
2 
4 
3 
1 
1 
1 
1 
1 
2 
3 
4 
2 
3 
2 
1 
1 
2 
1 
1 
1 
1 
1 
2 
4 
3 
2 
1 
4 
1 
4 
1 
4 
3 
3 
4 
4 
4 
1 
4 
2 
3 
1 
2 
2 
1 
1 
3 
1 
2 
1 
3 
1 
1 
3 
2 
4 
2 
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TAXON 

ARCTAGIWSTIS LATIFOLlA S.L. 
CARDAMINE DIGITATA 
CI\.HFX B I (~E10W I I 
CAHI: X I~U TUI~[)A T A 
CA~;::..llll'L 'll,THAG(~NA TETRAGONA 
CHI~YSAfnlll::MlJl'l IN rEGR I FOL I UM 
LJRAI1A ALI'I N.A. 
DRYAS INTEGRIFOLIA INTEGRIFOLIA 
EI< I uPItLlfWtl ANGUS Tl FOLl UM S. L. 
ER I OPIiORUM VAG I NA TUI1 
MINUARTIA ARCTICA 
PAPAveR MACOUNII 
SALl X ARCTl CA 
SALIX LANATA RICHARDSONI I 
SALIX P-ETICULATA RETICULATA 
SALIX R0TUNDIFOLIA ROTUNDIFOLIA 
SAX I FF~A(jA HI HCULUS PROP I NQUA 
SAXIFP-AGA OPPOSITIFOLIA OPpOSITIFOLIA 
SENELIO ATROPURPURFUS FRIGIDUS 
UI~I:i'IO\JN LJ I COT 
I<IJAS1IWI'IIYLLUM 1"11 NUTUM 
PLAGIOCHILA ARCTICA 
HADULA PROLIFERA 
BRACINTHECIACEAE 
CAMPYLIUM STELLATUM 
CAT05COPIUM NIGRITUM 
CINeLIDIUM ARCTICUM 
CRATON~URON ARCTICUM 
CTENIDIUM MOLLUSCUM 
DISTICItIUM CAPILLACEUM 
D I TF: I CHur, FL EX I r.AULE 
ENLALYPlA ALPINA 
HYF'I·ILJ~I lIM1I:lEOWER I 
()I'(I II,YrIILC I UM CHRYSEUM 
RHYTIDIUM RUGOSUM 
TUMFIHIlYPlllJM NllENS 
lOHTUl.A RUHALIS 
UNKNO\JII tl0SS 
CE11~AI~ I A ClJCULLA TA 
CETRARIA ISLANDICA 
CETRARIA NIVALIS 
CETRARIA RICHARDSONII 
CETRARIA TILESI I 
CLADONIA pDCILum 
DACTYLINA ARCTICA 
LECAHor<A EI'I BRYON 
pel Ti l;FHA AFIITIIOSA 
50LOI~ I NA 51'. 
SlEI<LtJCAlJlON ALPINUll 
THAMNOLIA SUBULIFORMI S 
NOSTOC SP. 

MEAN PCT STAND 
COVER DEV N 

0.1 0.0 
0.1 0.0 

10.1 0.0 
4.7 0.0 
2.6 0.0 
0.1 0.0 
0.1 0.0 

20.6 0.0 
7.9 0.0 
9.5 0.0 
0.1 0.0 
0.1 0.0 
0.9 0.0 
0.1 0.0 
0.4 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 
0.2 0.0 
0.1 0.0 
0.1 0.0 
0.8 0.0 
0.1 0.0 
0.1 0.0 
0.7 0.0 
0.1 0.0 
1.5 0.0 
0.1 0.0 
4.7 0.0 

12.5 0.0 
16.5 0.0 
0.3 0.0 
1.8 0.0 
0.1 0.0 
3.5 0.0 

57.0 0.0 
0.1 0.0 
0.3 0.0 
0.5 0.0 
3.1 0.0 
0.2 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 
0.2 0.0 
0.4 0.0 
0.1 0.0 
0.1 0.0 
6.0 0.0 
0.1 0.0 



Table C2 (cont'd). Species data summaries of all stand types. 

SI A!-In TYf'E 
tltJ!IiILT< (W PLOTS 
1'1 0 r NtJrlllEr,S 

rAXON 

U3 
8 
020A 

ARCTAGROSTIS LATIFOLIA S.L. 
CARDAt11NE lJlGITATA 
CAREX AQUATILIS S.L. 
CAREX BIGELOWII 
CAREX MARINA 
CAREX MISANDRA MISANDRA 
CARU( flOTUNllA 1 A 
CAfI[')( HUI'l::STH I S 
CMW)( SC I HPO IDEA 
C/l.fll)( ~>I'. 

0208 

CM;~>I OPE TETRAG(mA TETRAGONA 
CIInYSAIHIIEI-lUM I NTEGR I FOL I UM 
DHP.BA ALP INA 
DRYAS INTEGRIFOLIA INTEGRIFOLIA 
DUPONTIA FISHERI S.L. 
EQU I SETUM VAR I EGA TUt1 
ER iCJPIIORUM ANGUS T I FOLI UM S. l:. . 
ER I OPtiORUM VAG I N/\ TUM 
EUTRHIA EOIIARDS I I 
JUNCUS BIGLUMIS 
LUZUL A ARCTI CA 
M I NUAla I A ARCT I CA 
PAPAVEti MACOUNII 
PUl I ClJL.I'.r~ IS CAP I TATA 
PED I CUL.Ali I SLANA TA 
f'OLY(;()NlJr1 VIVIPARU~l 

SAL!)( Af<CT I CA 
SALIX LANATA RICHARDSONI I 
SAl. I )( PLAN I FOL I A PULCHRA PULCHRA 
SALIX RETICULATA RETICULATA 

1403 

SALIX ROTUNDIFOLIA ROTUNDIFOLIA 
SAXIFRAGA HIHCULUS PROPINQUA 
SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 
SENECIO ATROPURPUREUS FRIGIDUS 
STU L/\R I A LAET A 
UNf< IIOI!N ~111NGCaT 

UNI<i'Ul\IN DI cOT 
ArIFUI:A P II~l;U I S 
ANA:', TI;Qf'flYI.LUM 1·11 NUTUM 
BUTIIJUWS ToM/I 1 R I CIIDPHYLLUM BREV I RETE 
GYMI'IOCOlEA I NFLATA 
LOM~ZIA BINSTEADII 
LOPIIUZ I A QUADR I LOBA 
PLAGIOCHILA ARCTICA 
PTILIDIUI-l CILIARE 
RADULA PROLIFERA 
SCAPAN I A SIMMONS I I 
UNKNOWN LEAFY LIVERWORTS 
AULACOMNIUM TURGIDUM 
BRAr:IIY1HEC I f\,CEAE 
BRACHYTHECIUM GROENLANDICUM 
BRYUM STENOTRICHUM 
BRYUM SP, 
CALLIERGON RICHARDSONII ROBUSTUM 
CALLIERGON SP. 
CAMPYLIUM STELLATUM 
CA TOSCOP I UM N I GR I TU~l 
C I NCLI D I UM ARGTl CUM 
CINCLIDIUM LATIFOLIUM 

1504 1510 

MEAN PCT STAND 
COVER DEV 

0.1 

0.2 
6.7 
0.1 

10.4 

0.1 

0,4 
0.1 
0.1 

32.3 

0,2 
13.4 
0.5 

0,1 
0.1 

0,2 
0.1 
1.3 

1.7 
0.2 

0.7 
0.2 

0,1 

1.8 

0,3 
0.2 

0.4 

0.1 
0.2 

1,6 
1.3 

0.2 

0.1 

0,5 
7.2 
0,3 

9,1 

0,1 

0.6 
0.1 
0.1 

20.7 

0.3 
6.4 
1.2 

0.2 
0.2 

0.2 
0,1 
1.0 

3.2 
0,4 

0,8 
0.2 

0.1 

4.7 

0.8 
0.4 

0.8 

0.1 
0.4 

1.9 
2.8 

0.4 

1512 

N 

4 
3 
2 
5 
1 
2 
6 
1 
2 
3 
3 
5 
3 
7 
1 
5 
7 
2 
1 
1 
1 
2 
4 
2 
6 
4 
6 
2 
1 
6 
3 
2 
6 
5 
1 
3 
3 
2 
1 
2 
1 
1 
1 
2 
1 
2 
1 
2 
2 
3 
1 
1 
5 
2 
1 
5 
5 
1 
2 

1515 1519 
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TAXON 

CINCLIDIUM STYGIUM 
CIRRIPHYLLUM CIRROSUM 
CRATONEURON ARCTICUM 
DICRANUM ANGUSTUM 
DIDYMODON ASPERIFOLIUS 
DISTICHIUM CAPILLACEUM 
DISTICHIUM INCLINATUM 
DITRICHUM FLEXICAULE 
DREPANOCLADUS LYCOPODIOIDES BREVIFOLIUS 
DREPANOCLADUS SP. 
ENCALYPTA ALPINA 
ENCALYPTA PROCERA 
ENCALYPTA SP. 
FISSIDENS OSMUNDOIDES 
HYLOCOMIUM SPLENDENS OBTUSIFOLIUM 
HYPNUM BAMBERGER I . 
HYPNUM PROCERRIMUM 
HYPNUM REVOLUTUM 
HYPNUM SP. 
MEESIA TRIQUETRA 
MEESIA ULIGINOSA 
MNIUM ANDREWSIANUM 
ONCOPHORUS WAHLENBERGII 
ORTHOTHECIUM CHRYSEUM 
PHILONOTls FONTANA PUMILA 
PLAGIOPUS OEDERIANA 
POLYTRICHACEAE 
RHACoMITRIUM LANUGINOSUM 
R~YTIDIUM RUGOSUM 
SCORPIDIUM TURGESCENS 
TETRAPLODON MNIOIDES 
THUIDIUM ABIETINUM 
TIMMIA AUSTRIACA 
TOMENTHYPNUM NITENS 
TORTELLA ARCTICA 
UNKNOWN MOSS 
ALECTORIA NIGRICANS 
CALOPLACA SP. 
CETRARIA CUCULLATA 
CETRARIA ISLANDICA 
CETRARIA NIVALIS 
C[ Hull< I A R I CHAIWSON I I 
G!J,IJOIlIA GRACILIS 
Cl AlJm" A POC I LLUI1 
CL I\[)UNI A SP. 
DAC1YLINA ARCTICA 
LECAtWRA EP I BRYON 
LEPTOGIUM SINNUATUM 
LOPADIUM FECUNDUM 
OCHROLECHIA FRIGIDA TELEPHOROIDES 
PELTIGERA APHTHOSA 
PELTIGERA CANINA S.L. 
PSOHOl1A HYPI~orWI'1 
SO[,QllINA SP. 
STEREOCAwnN ALPINUM 
THAMNOLIA SUBULIFORMIS 
UI'jKI~lJ\IN FRUT I caSE L I CHEN 
NOSTllC SP. 

MEAN PCT STAND 
COVER DEV N 

0.1 
0.1 
0.5 

4.2 
0.1 

23.1 
2.0 

0.3 

0.2 

1.6 
4.9 
0.8 

0.6 

0.2 

0.3 
2.8 
0.7 

20.9 

0.6 

0.3 
0.9 
0.2 

0.1 

0.9 
0.1 

0.1 

0.1 
0.1 

0.1 

3.8 

0.2 
0.1 
1.4 

2.6 
0.2 

11.1 
2.9 

0.5 

0.6 

4.3 
4.9 
1.3 

1.5 

0.2 

0.4 
4.8 
1.9 

13.1 

0.9 

0.4 
0.9 
0.4 

0.1 

1.8 
0.1 

0.1 

0.2 
0.1 

0.1 

3.0 

1 
2 
4 
1 
2 
7 
1 
7 
3 
1 
5 
1 
2 
1 
1 
6 
4 
1 
2 
1 
6 
1 
5 
5 
1 
1 
1 
1 
1 
1 
1 
2 
1 
7 
1 
6 
2 
2 
5 
6 
2 
3 
1 
2 
1 
6 
6 
1 
2 
1 
3 
4 
1 
5 
1 
7 
1 
2 



Table C2 (cont'd). 

STAND TYPE U4 STAND rYPE U6 
NUMUER OF PLOTS 5 Nunr~FR Of PLOTS 3 
PLuT NUMBERS 030A 0308 0303 1409 1514 1'l.01 NUI'Il>E:I<~; 0901 1416 1509 

MEAN PCT STAND 
TAXON 

CAREX AOUATILIS S.L. 
CARE)( ATrWFUSCA 
CAI~l:X BIGELoW I I 
r.AHU( HP.H 11"/1 
CARLX MISANDRA MISANDRA 
CAI~El( 1<01 UNDATA 
DHYAS IN1EGRIFOLIA INTEGRIFOLIA 
DUI'ONTIA FISHERI S.L. 
EOlJISErUM VAI~IEGATUM 
ER I OPIIORUM ANGUST I FtlL I UM S. L. 
ERltlPHORUM RUSSEOLUM 
HIEHOCHLOE PAUCIFLORA 
JUNCUS BIGLUMIS 
PAPAVER MACOUNII 
PEDICULARIS CAPITATA 
PEDICULARIS SUDETICA S. L. 
POA Ar~CT I CA 
POLYGOHUM V I 1/1 PAHIJM 
PYHI)LA GRANDI FLOHA 
SAI.I)( Ar~CT I CA 
SALIX LANAfA RICHARDSONII 
SALIX OVALIFOLIA OVALIFOLIA 
SAL 1)( PLAN I FOL I A PULCHRA PULCHRA 
SALIX RETICULATA RETICULATA 
SALIX ROTUNDIFOLIA ROTUNDIFOLIA 
SAXIFRAGA HIRCULUS PROPINQUA 
SA)(IFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 
SENECIO ATROPURPUREUS FRIGIDUS 
SILENE WAHLBERGELLA ARCTICA 
STELLARIA LJ\ETA 
UHKNllI/ti 0 I COl 
ANElIllll PINGUIS 
BLF~~RUSTUMA TRICHOPHYLLUM BREVIRETE 
CA~(P(~EIA MUELLERIANA 
I lAid IItITfIUS FLOTO\~ I ANUS 
LG['IIOZI A B I NSTEADI I 
LuPHOZIA SP. 
PLAGIOCHILA ARCTICA 
PTILIDIUM CILIARE 
AULACClI1N I UM TURG I DU~l 
BRACIlYTHECIACEAE 
BRACHYTHECIUM TURGIDUM 
BRYUM ALGOVIClJM 
BRYUM SP. 
CALLIERGON RICHARDSONII ROBlJSTUM 
CAMPYLIUM STELLATUM 
CATO:>CuP I Uf1 NIGH I TUM 
CII·~Cl.1 01 UM ARG(I CUM 
C I IleL! 0 I UM LA T I FOL I UM 
CHICLlDIUll ~w. 

CIRRIPHYLLUM CIRROSUM 
CRATONEURON ARCTICUM 
DICRANUM ANGUSTUM 
DISTICHIUM CAPILLACEUM 
DITRICHUM FLEXICAULE 
DREPANOCLADUS LYCOPODIOIDES BREVIFOLIUS 
DREPANOCLADUS REVOLVENS 
DREPANOCLADUS UNCINATUS 
ENCALYPTA ALPINA 
ENCALYPTA PROCERA 
ENCALYPTA SP. 
FISSIDENS SP. 
HYLOCOMIUM SPLENDENS OBTUSIFOLIUM 
HYPNUM BAMBERGER I 
HYPNUM SP. 
MEES I A ULl G I NOSA 
MNIUM BLYTTII 
MYURELLA JULACEA 
ONCOPHORUS HAHLENBERGII 
ORTHOTHECIUM CHRYSEUM 
POLITRICHASTRUM ALPINUM 
RHYTIDIUM RUGOSUM 
SCORPIDIUM TURGESCENS 
TIMMIA AUSTRIACA 
TOMENTHYPNUM NITENS 
TORTELLA ARCTICA 
VOITIA HYPERBOREA 
UNKNOWN MOSS 
CETRARIA CUCULLATA 
CETRARIA ISLANDICA 
CETRARIA RICHARDSONII 
CLADONIA GRACILIS 
CLADONIA POCILLUM 
CLADON I A SP. 
DACTYLINA ARCTICA 
PELTIGERA APHTHOSA 
PELTIGERA CANINA S.L. 
PERTUSARIA DACTYLINA 
SOLORINA SP. 
THAMNOllA SUBUllFORMI S 
UNKNOWN CRUSTOSE LICHEN 
NOSTOC COMMUNE 
NOSTOC SP. 

COVER DEV 

24.4 
0.5 
0.3 
0.2 
0.2 

19.3 

0.8 
16.4 

0.2 

0.1 

0.3 
0.2 
4.1 
1.9 
0.2 
0.6 
6.3 

0.2 

0.7 
6.0 

1.2 
0.2 

0.6 
0.8 
7.6 
0.9 
0.7 

1.0 
0.5 
1.0 
5.7 
2.5 

11.7 

0.8 
0.4 

4.0 
0.4 
0.2 
0.4 

1.9 
0.4 
0.2 

14.7 
0.4 

1.0 

0.4 

0.1 

0.4 
0.1 

17.8 
1.1 
0.8 
0.3 
0.4 

12.8 

0.8 
12.7 

0.4 

0.2 

0.3 
0.4 
4.9 
3.4 
0.4 
1.3 
5.0 

0.4 

1.6 
13.4 

2:2 
0.4 

0.9 
0.5 
7.2 
1.3 
1.2 

2.2 
1.1 
2.2 
5.2 
2.3 
7.6 

1.3 
0.9 

8.9 
0.9 
0.3 
0.7 

3.0 
0.9 
0.4 

14.5 
0.9 

0.9 

0.7 

0.1 

0.5 
0.2 

N 

4 
1 
1 
2 
2 
1 
5 
1 
4 
5 
1 
1 
1 
1 
1 
3 
1 
4 
1 
4 
3 
1 
1 
5 
1 
1 
2 
2 
1 
1 
1 
1 
2 
1 
1 
1 
1 
2 
1 
1 
3 
1 
1 
3 
4 
3 
4 
2 
1 
1 
1 
2 
1 
5 
5 
4 
1 
2 
2 
1 
1 
1 
1 
1 
2 
2 
1 
1 
1 
4 
1 
1 
1 
2 
5 
3 
1 
4 
1 
3 
1 
1 
1 
1 
4 
2 
1 
1 
1 
3 
I 
1 
1 
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TAXON 

ANEMONE PARVIFLORA 
ASTRAGALUS ALPINUS 
ASTRAGALUS UM8ELLATUS 
CARDAMINE DIGITATA 
CAREX f<UPESTRIS 
CARE:)( SC I RPO IDEA 
CASSIOPE TETRAGONA TETRAGONA 
CHHYSAllTlIEMUfl I NTEGR I FOLl UM 
DRAB/I /ILP INA 
DRYA~ INTEGHIFOLIA INTEGRIFOLIA 
EOlJlSETUM ARVENSE 
FQUISETUM VARIEGATUM 
KOBHESIA MYOSlJROIDES 
LLOYDIA SEROTINA 
LUZULA ARCTI CA 
MINlJARTIA ARCTICA 
PAPAVER MACOUNII 
PARRY A NUDICAULIS NUDICAULIS 
PEDICULARIS CAPITATA 
PEDICULARIS LANATA 
PoA SI'. 
PllLYGt,NUM VIVIPARlJM 
SALIX RETIClJLATA RETICULATA 
SALIX HOTUNDIFOLIA ROTUNDIFOLIA 
SAlJS~;IJI~EA AtIGUST I FOL I A 
SI\)( I FW"GA ()PPOS I T I FOL I A OPPOS I T I FOL I A 
SENECIO ATROPURPUREUS FRIGIDUS 
SILENt:: AcAULIS 
IJNI,Nmm MONOCOT 
UNKt~Ll\m 0 I COT 
BLEPIIAROSTOMA TRICHOPHYLLUM BREVIRETE 
PLAGIOCHILA ARCTICA 
AULAC0MNIUf1 PALUSTRE 
BRYlJfl SP. 
CAMt'YLllJM STELLATLJM 
CHJlTOtiEURON ARCTICUM 
D I cr:AtIUM ANGUSTUI'I 
o I ~ TI elll Ul"1 CAP I LLI\CEUM 
D111<1 CHUM FlEXI CAULE 
Dr(El-ANtlCLAIJUS UHC I NATIJS 
UR~~ANO~.ADUS SP. 
L:NCALYP r P. ALP I NA 
ENCALYPTA PROCERA 
HYPNUN PROCERRIMUM 
RHYTIDIUM RUGOSUM 
THUIDIUM ABIETINLJM 
TIMMIA AUSTRIACA 
TO~lENTIiYPNUM NI TENS 
TORTULA RURALIS 
UNKt-ImlN MOSS 
CALOPLACA SP. 
CETRARIA CUCULLATA 
CETRARIA DELISEI 
CETRARIA ISLANDICA 
CETRARIA NIVALIS 
CETRARIA RICHARDSONII 
CLADONIA POCILLUM 
CLADON I A SP. 
DACTYLINA ARCTICA 
LECANORA EPIBRYON 
LOPADIUM FECUNDUM 
PELTIGERA APHTHOSA 
PELTIGERA CANINA S.L. 
PHYSCONIA MUSCIGENA 
SOLORINA SP. 
THAMNOllA SUBULIFORMI S 
UNKNOWN CRUSTOSE LICHEN 

MEAN PCT STAND 
COVER DEV 

0.3 
0.7 
1.7 
0.1 
0.1 
3.1 

36.9 
0.2 

25.5 
0.1 
0.2 

0.7 

0.1 

1.0 
0.1 
0.7 
0.1 
4.9 
2.4 
0.1 
0.4 
0.4 
1.3 

0.1 

0.1 
1.3 
0.7 

0.3 
0.7 
8.9 
1.3 
0.9 

1.3 

1.3 
0.1 
2.0 
0.4 
1.0 

1.7 
0.2 
1.4 
0.4 
1.0 
0.3 

0.6 
2.3 
0.1 
1.7 
0.4 
0.3 
0.1 
0.1 
0.1 

0.6 
1.2 
2.0 
0.0 
0.2 
2.7 

14.0 
0.2 

6.1 
0.1 
0.3 

1.1 

0.2 

1.7 
0.1 
1.2 
0.1 
3.8 
3.4 
0.1 
0.8 
0.6 
2.3 

0.1 

0.1 
2.3 
1.1 

0.6 
1.3 

11.3 
1.5 
1.5 

1.4 

0.6 
0.1 
2.7 
0.8 
1.0 

2.9 
0.3 
1.5 
0.6 
1.7 
0.6 

0.6 
4.0 
0.1 
2.9 
0.5 
0.6 
0.1 
0.1 
0.2 

N 

1 
1 
3 
3 
1 
2 
3 
2 
1 
3 
2 
2 
1 
2 
1 
1 
2 
1 
1 
2 
1 
2 
3 
2 
2 
1 
2 
1 
1 
2 
1 
2 
1 
2 
1 
1 
1 
1 
2 
2 
1 
1 
1 
2 
1 
3 
2 
2 
1 
3 
1 
1 
1 
2 
2 
2 
1 
1 
2 
1 
1 
1 
3 
1 
2 
2 
2 



Table C2 (cont'd). Species data summaries of all stand types. 

STAND TYPE 
NUI-1BER OF PLfHS 
PLUT NUI1L3ERS 

TA)«()I~ 

U7 
2 
0902 

ALul'ECURUS ALPI NUS ALPI NUS 
AHCTIIGHOS 1 I S LA T I FOL I AS. L . 
CAfIOAl-11 NF 01 GI TATA 
CAREX AQUATILIS S.L. 
CAREX ROTUNDATA 

1417 

CHRYSANTHEMUM INTEGRIFOLIUM 
DRYAS INTEGRIFOLIA INTEGRIFOLIA 
EQUISETUM ARVENSE 
EQUISETUM SCIRPOIDES 
EQUISETUM VARIEGATUM 
ERlo~mRUM ANGUSTIFOLIUM S.L. 
EUTHEMA EDWARDS I I 
111 NlJMn I A ARCT I CA 
PAI,I,Y A I IUD I CAUL I S NUD I CAUL IS 
PEDI(;UIARI~ SUDETICA S. L 
1"OLYU,JfWI1 VIVIPARUI1 
SALIX RE11CULAIA RETICULATA 
SALIX ROTUNDIFOLIA ROTUNDIFOLIA 
SAXIFRAGA HIRCULUS PROPINQUA 
SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 
SENECIO ATROPURPUREUS FRIGIDUS 
BLEPIIAROSTOMA TRICHOPHYLLUM BREVI RETE 
LOPHOLIA SP. 
PLAGIOCHILA ARCTICA 
UNKNO\JI~ LEAFY LIVERWORTS 
AIJl.A (;OI1NI UN TUHGI DUM 
BI~ACIIY rHEC I ACEAE 
BII'ylll1 :,[, 
CAfll'YlIIJl1 STEI LATLJr1 
CA'fu:;CCJI'IUf'<1 NIGRITlJM 
CIN(;LIIJILJM AkCflCUM 
C I N(;LI f) I UI1 SP. 
DISTICtlIU~1 CAPILl.ACEUM 
o I If< I CHUM FLE)~ I CAULE 
DREPAN(,)CLAUUS UNCINATUS 
ENCALYPTA ALPINA 
ENCALYPTA PROCERA 
EI~CALYf>lA SP. 
HYPNUr'1 SP. 
ORTI III nlr::c IUM CHRY SEIJf1 
T I 1-11"11 A ~1t)INEG I CA 
TOI 10lTI I,{PfllIM N I TENS 
rul(fU LA AI:ClI CA 
UIJnlO\/I'1 noss 
Cl' I HAl: I A DEL I SE I 
CElRARIA ISLANDICA 
CElI<ARIA NIVI\LlS 
CLADONIA SP. 
DACTYLINA RAMULOSA 
PELTIGERA CANINA S L. 
STEREOCAULON ALPINUM 
NOSToc SP. 

STANU TYPE U8 
NIJMBER OF PLOTS 1 
PUH NUM8ERS 1 103 

TAXON 

CAREX AOUATILIS S.L. 
EQIJlSErlJI'1 VAR[EGATUM 
ER I (JI'IIOldJM AtlGUS T I FuL I UM S. L. 
PLU I CIJlAI< I S .:jIJDET I CA S. L. 
POL Yl"lI·1l It 1 VIVIPAI',UM 
SAL 1)( 1 III~ATA R I CHAI<DSON I I 
SAL[)( OVM,I FOLI A OVALI FOLI A 
SALIX RETICULATA RETICIJLATA 
BRYUM SP. 
CALLIERGON RICI1ARDSONII ROBUSTUM 
CAMPYL[UM STELLATUM 
CINCLIUIUM ARCTICUM 
CRATONEURON ARCTICUM 
DISTICHIUI1 CAP[LLACFUM 
DREPAl'ltJCLADUS LYCOPOD W I DES BREVI FOL I US 
(,)1:-I11011Il:C[ un CHRYSELIM 
UNr<.HG\II~ I·IOSS 

MEAN PCT STAND 
COVER DEV N 

0.1 0.1 1 
1.2 0.3 2 
0.1 0.0 2 
3.8 5.4 1 
O. I 0.1 1 
0.1 0.1 1 
0.9 0.1 2 

13.4 18.9 1 
1.9 2.7 1 
0.5 0.7 1 
3.3 1.8 2 
0.1 0.1 1 
0.1 0.1 1 
0.1 0.1 1 
0.1 0.1 1 
0.3 0.4 2 
5.4 7.6 1 

30.3 42.0 2 
0.1 0.1 1 
0.5 0.7 1 
6.0 8.5 1 
0.5 0.7 1 
0.1 0.1 1 
4.0 5.7 1 
3.2 3.2 2 
0.1 0.1 1 
0.2 0.3 1 
0.1 0.0 2 
0.8 1.1 1 
O. 1 O. 1 1 
O. 4 O. 6 1 
O. 5 O. 7 1 
8. 2 10. 3 2 
8. 0 11.3 1 
4 . 8 0.2 2 
0.7 1.0 1 
0.1 0.1 1 
0.1 0.1 1 
0.1 0.1 1 
0.1 0.1 1 
0.3 0.4 1 

51.0 41.0 2 
0.8 1.1 1 
1.0 0.0 2 
0.5 0.7 1 
0.1 0.1 1 
0.1 0.1 1 
0.1 0.1 
0.1 0.1 
0 1 0.1 
O. 5 0.7 
O. 1 0.1 

MEAN PCT STAND 
COVER DEV N 

30.0 0.0 
10.0 0.0 
5.0 0.0 
1.0 0.0 
1.0 0.0 

75.0 0.0 
2.0 0.0 
0.1 0.0 

10.0 0.0 
5.0 0.0 

15.0 0.0 
2.0 0.0 
0.1 0.0 
5.0 0.0 
5.0 0.0 
0.1 0.0 
0.1 0.0 

STAW) TYPE WI 
NIJflLlER tJF Pl.OTS 1 
I'L 01 NUl leERS 1102 

T.I\XOI~ 

AS1R/\GALlJS UMBEL LATUS 
CARDAMINE DIGITAfA 
CAREX MISANDRA MISANDRA 
CAREX ROTUNDATA 
CARCX RlJPESTRIS 
CAF<E)<. SCIHPOIDEA 
CA::'!> I OPE r~. Tl1AGOtlA TETRAGONA 
CIIRYS.'ItHHEMUi'1 INTEGRIFOLIUM 
f)I~ABA AI.I'IIM 
DRYAS I tHFGRI FOLI A INTEGRIFOLIA 
EUU I ~~E 1 U~1 VAf{1 EGAI UM 
EUTHEI1A EDI/ARDSI I 
JUNCUS BIGLUMIS 
LLOYDIA SEROTINA 
MINUARTIA ARCTICA 
PAPAVER MACCUtll1 
PARRY A NUDICAULIS NUDICAULIS 
PE[)ICLiLARIS CAPITATA 
POLYGONUI1 V I V I PARUf-1 
SALI)I AfiCTICA 
SALIX RL11CUI.ATA RETICULATA 
SAI.I)( f~OTLJtlD I HJL I A r::OTlI~1D I FOL I A 
Sf\)(1 I'll/leA ['['POS I T I ~-OL I A OPPOSITIFOLIA 
S[NI'C I () A Ti~( ,PlmF'Uf,EUS FRIGIDUS 
~LNLClu f(lSED I r-OL I US 
urll'N(J\ill DICO'f 
LOPIICZI A SP. 
PLAG lOCH I L,\ ARCTICA 
BRYUM SP. 
CAI1PYLI UM STELLATUM 
01 DYI'10DOI'1 ASPERIFOLIUS 
DISTICHIUM CAPILLACCUM 
DITRIClilIM FLEXICAULE 
DRl:PANOCLAf)US UNCINATUS 
ENc/\L Y f'T A ALPI Nil 
IIYPIIlJll IJj(l h;ERH I ~lLJt1 
IIYI'11l1i1 I,F'/llLlI'IlJf1 
urnlluTl1! CIlII1 Cllr~YSEUi'1 

TutH H I'IIYI'111I11 IIITLN~> 

TUI:ITLLA ARCTICA 
TLJRTULA FlUllALI S 
lJNf(NOWN MOSS 
CETRARIA CUCULLATA 
CETHARIA DELI SEI 
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MEAN PCT STAND 
COVER DEV N 

0.9 0.0 
0.1 0.0 
0.1 0.0 
4.6 0.0 
0.1 0.0 
0.6 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 

44.2 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 
0.3 0.0 
0.5 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 
1.0 0.0 
1.5 0,0 
5.6 0.0 
1.6 0.0 
0.6 0.0 
0.2 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 

13.5 0.0 
9.5 0.0 

34.5 0.0 
6. 0 0.0 
O . 1 0.0 
O. 2 0.0 
5. 0 0.0 
0.1 0.0 

19.8 0.0 
1.5 0.0 
3.9 0.0 
0.1 0.0 
0.1 0.0 
0.1 0.0 



STANO TYPE 
NUflHEf< UF PLOTS 
PL OT NIJI'1BERS 

TAXIJ" 

Ul0 
4 
1002 1418 

AL I d 'LCIJflO0 ALP L NUS ALP I NUS 
AtlfJl,USACE CHAr1AEJASr1E LEHMANN I ANA 
AHUHOSACE SEPTENTRIONALIS 
ARCTAGROSTIS LATIFOLIA S,L. 
ASTRAGALUS ALPINUS 
BROMUS PUMPELLIAHUS ARCTICUS 
CARDAMINE DIGITATA 
CAREX B I GELO\~ I I 

1422 

CERASTIUM BEERINGIANUM BEERINGIANUM 
ORABA SI'. 
DRYAS INTEGRIFOLLA INfEGRIFOLIA 
FESrl.lCA BAFFINFNSIS 
FES'llll;r, RlIDR,\ 
LlnYDIA SEHOTINA 
LlI?ULA CONFLJSA 
PI\f'AVE!, LAf'lo(')NICUll OCCIDENTALE 
PAI-'AVU~ MACOUNII 
PAR~(A NUDICAULIS NUDICAULIS 
PEDICULARIS CAPITATA 
POA ALPIGENA 
POA GLAUCA 
POLEMON I U~l BOREALE 
poLYGONUM VIVIPARUM 
POTCNTILLA UNIFLORA 
RAt-iUNCULUS PEDATIFIDUS AFFINIS 
SAG I HII I ~nEm'IED I A 
SALIX RFTICULATA RETICULATA 
SAL I X IW fUr!D I FOL I A ROTUND I FOL I A 
S/\I J:,~;ur(EA i\i~GUST I FilL. I A 
SA)( I i'I;AGi'. CAESP I TOSA 
SMd FI(ACA fI I ERAC I FelL I A 
SMXIFRAGA UPPOSITIFOLIA OPPOSITIFOLIA 
SENECIO ATROPURPUREUS FRIGIDUS 
STEll_ARIA LAETA 
TARAXACUM PHYMATOCARPUM 
UNKNOvJN MONOCOT 
UNKNovJN DI COT 
ANASTROPHYLLUM MINUTUM 
UNKNOInt LEAFY LIVERWORTS 
AUl.Acut·ll'IILJ~l ACUM I N.c, TUI1 
AULAcur11'1I UIL PALLJSTRE 
ElRYUIi 1\I~Cll ClJ~l 

ElI;YlIrl ~;I UlIlll<L CflUH 
BI,YlIl'I :i". 
CAL I. I ~ PI.'[)N ~,P. 

Cll":!\ lllllUI'1 PUI<PUREUS 
CHATur'IUJlWN ARCTI CUM 
DICRANUM ANGUSTUM 
DICRANUM ELONGATUM 
DREPANOCLADUS UNCINATUS 
ENCALYPTA SP. 
FUNARIA ARCTICA 
HYLOCOMIUM SPLENDENS OBTUSIFOLIUM 
LEPTOBRYUM PYRIFORME 
MEESIA ULIGINOSA 
MNI UM BLYTTII 
ONCOPHORUS WAHLENBERGII 
POLITRICHASTRUM ALPINUM 
RHACOMITRIUM LANUGINOSUM 
RHYTIOIUM RUGOSUM 
STEGONIA LATIFOLIA PILIFERA 
THUIDIUM ABIETINUM 
TIMMIA AUSTRIACA 
TOMENTHYPNUM Nt TENS 
TORTULA RURALIS 
UNKNOWN MOSS 
CETRARIA CUCULLATA 
CETRARIA ISLANDICA 
CLADONIA sp, 
DACTYLINA ARCTICA 
EVERNIA PERFRAGILIS 
LECANORA EPIBRYON 
LOPADIUM FECUHDUM 
PELTIGERA APHTHOSA 
PELTIGERA CANINA S.L. 
THAMNOLIA SUBULIFORMIS 

Table C2 (cont'd). 

1502 

MEAN PCT STAND 
COVER DEV 

3.7 

0.5 
3.0 
0.3 
0.3 
0,3 
6.0 
3.2 

11.5 
1.2 
1.7 

0.8 

0.8 
0.8 
3.5 

22.5 

0.3 
1.3 
5.0 
0.5 

3.7 
22.0 
3.7 
0.8 

0.5 

0.8 
1. a 
1.2 
0.1 

0.1 
1.2 

4.7 
0.3 

0.5 
0.5 
1.2 
0.1 

0.8 

0.3 
0.3 
1. a 

5.7 
0.3 
0.5 
3.8 
0.6 

0.1 

0.1 

0.5 

0.1 

7.5 

1. a 
5.3 
0.5 
0.5 
0.5 

12.0 
2.9 

22.3 
1.9 
3.5 

1.5 

1.5 
1.5 
7.0 

22.2 

0.5 
2.5 
6.9 
1. a 

7.5 
38.7 

7.0 
1.5 

1. a 

1.5 
2.0 
2.5 
0.1 

0.1 
2.5 

6.9 
0.5 

1. a 
1. a 
2.5 
0.1 

1.5 

0.5 
0.5 
2.0 

9.6 
0.5 
1. a 
7.5 
1. a 

0.1 

0.1 

1. a 

0.1 

N 

1 
1 
2 
3 
1 
1 
1 
1 
3 
1 
3 
2 
1 
1 
1 
1 
1 
1 
1 
3 
1 
1 
2 
3 
2 
1 
1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
1 
1 
1 
3 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
2 
2 
2 
2 
3 
1 
2 
1 
1 
2 
1 
1 
2 
1 
2 
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STAND TYPE 
Nu~mER OF PLOTS 
PLOT NUMBERS 

U12 
2 
1303 1311 

MEAN PCT STAND 
TAXON 

CAREX AQUATILIS S.L. 
DRABA LACTCA 
DUPlllHIA FISIIEI~I S. L. 
ER I 1)f'IIOIWM ANGlJST I FOL I UM S. L. 
It I u,Ol:Itl.OE PAUC IF L(.RA 
PETA~IT~S FRIGIDUS 
pOA AHCTICA 
pOLYGONUM VIVIPAHlIM 
SALI X ARCT I CA 
SALIX OVALIFOLIA OVALIFOLIA 
SALIX PLANIFOLIA PULCHRA PULCHRA 
SAXIFRAGA CERNUA 
UNKNOWN LEAFY LIVERWORTS 
AULACoMNllIM PALUSTRE 
AULACO~lN I UM TURG I DUM 
BRACHYTHECIACEAE 
BRACHYTHECIUM GROENLANDICUM 
BRYUM SP. 
CALL I EI:GON SP. 
CAmoYLIUM STELLATUM 
CINCLIDIUM AHCTICUM 
DICkANUM ANGUS TUM 
DICRANUM ELONGATUM 
DISTICHIUM CAPILLACEUM 
DREPANOCLADUS LYCOPODIOIDES BREVIFOLIUS 
DREPANOCLADUS SP. 
HYPNUM SP. 
I"IN I UM RUG I CUM 
ONCOPHORUS WAHLENBERGII 
POLITRICHASTRUM ALPINUM 
POHLI ASP. 
TO~IENTlIYPNlJM NI TEi'IS 
CETRARIA ISl.ANDICA 
Cl AD' l~1I A GRAC IllS 
CI.AL)OI~IA pHYLLOpHORA 
CLAlJONIA PuCILLUil 
DAC1YLlNA ARCTICA 
OCHHOLECHIA FRIGIDA 
PEL T I GERA /\PIHHOSA 
PELTIGERA CANINA S.L. 
SOLOHINA SP. 
SPHP.EROPHORUS GLOBOSUS 
THAMNOLIA SUBULIFORMIS 

srAND TYPE U13 
NlJ~l(JLR ()I I'uns 1 
I'UJJ NUHBCRS 1309 

TAXON 

COCHLEARIA OFFICINALIS ARCTICA 
DUPONTIA FISHERI S.L. 
ERIOPHORUM ANGUSTIFOLIUM S.L. 
PUCCINELLIA ANDERSON I I 
SALIX OVALIFOLIA oVALIFOLIA 
STELLM, I A tlUr11 FUSA 
UNI;NOHN l'IOSS 

STAND TYPE 
~llJMBER OF PLOTS 
PLOT NUMBERS 

U14 
2 
1204 

AL.OITCURUS ALP I NUS ALP I NUS 
ARClAGRUSTIS LATIFOLIA S.L. 
CAHEX AOUATILIS S.L. 
CARCX SCIRPOIDEA 

1210 

DRYAS INTEGRIFOLIA INTEGRIFOLIA 
EOUISETUM VARIEGATUM 
ERIOPHORUM ANGUSTIFOLIUM S.L. 
PEDIClILARIS CAPITATA 
POA SP. 
POLYGONUM VIVIPARUM 
SAL I)~ ARCT I CA 
SALIX L.AHATA RICHARDSONII 
Shl 1)( OVALI FOL I A OVAL! FOLI A 
SAL.IX RETICULATA RETICULATA 
SAX I HU\.GA Ii I HCULLJS PROP I NQUA 
STEl.L;\I< I A LAETA 
Llr~I;NOWN MONOCOT 
BRYUM SP. 
CAMPYLIUM STELLA TUM 
CATOSCOPIUM NIGRITUM 
DISTICHIUM CAPILLACEuM 
ENCALYPTA SP. 
UNKNOI/N 110SS 

COVER DEV 

30.5 17.7 
0.5 0.7 
0.1 0.1 

28. a 31.2 
0.1 0.1 
0.1 0.1 
0.6 0.6 
0.1 0.1 
0.2 0.3 
0.8 1. 1 

17.5 3.5 
0.1 0.1 
0.4 0.6 
0.1 0.1 
0.1 0.1 
0.5 0.7 
0.1 0.1 
1.2 1.8 
0.2 0.3 
5.1 7.2 
0.1 0.1 
1. a 1.4 
7.5 10.6 
2.2 3.2 
0.1 O. 
0.5 O. 
0.1 0.1 
0.1 0.1 
0.1 0.1 
7.1 9.8 
0.1 0.1 
1. a 1.4 
0.1 o. a 
0.1 0.1 
0.1 o. a 
0.1 0.1 
1. a 1. 4 
0.1 0.1 
0.1 0.1 
0.1 0.1 
0.1 0.1 
0.1 0.1 
1.0 1.3 

MEAN PCT STAND 
COVER DEV 

0.2 0.0 
43.0 0.0 

0.1 o. a 
1.3 O. a 
0.1 o. a 
0.7 o. a 
0.1 O. a 

MEAN PCT STAND 
COVER DEV 

2.0 2.8 
0.1 0.1 

24.7 0.4 
0.1 0.1 
7.9 0.1 
1.1 1.3 
0.1 0.1 
0.1 0.1 
1.0 1.4 
1.6 0.6 
0.1 0.1 
0.1 0.1 
0.9 0.1 
0.1 0.1 
0.1 0.1 
0.6 0.5 
0.5 0.7 
0.1 0.1 
0.1 O. a 
0.1 0.1 
0.1 0.1 
0.1 0.0 
0.1 0.1 

N 

2 
1 
1 
2 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 
2 

N 

N 

1 
1 
2 
1 
2 
2 
1 
1 
1 
2 
1 
1 
2 
1 
1 
2 
1 
1 
2 
1 
1 
2 
1 



Table C2 (cont'd). Species data summaries of all stand types. 

STAND TYPE 
NUMBER OF PLOTS 
PLOT NUMBERS 

TAXON 

CAREX AQUATILIS S.L. 
CAREX A HWFUSCA 

Ml 
4 
1404 

CAHE)( M I SANDRA M I SANDRA 
CAHE)( RAH I FLORA 
CAHEX HOTUNOATA 
CARE)!. SU()SPATHACEA 
CHRYSANTHEMUM INTEGRIFOLIUM 
DRABA LACTEA 

1407 

DRYAS INTEGRIFOLIA INTEGRIFOLIA 
EQUISETUM VARIEGATUM 
ERIOPHOHUM ANGUSTIFOLIUM S.L. 
ERIOPHORUM RUSSEOLUM 
JUNCUS BIGLUMIS 
PEDICULARIS SUDETICA S. L. 
POL YGONUM V I V I PARur1 
SAL 1)( ARC rICA 
SALIX OVALIFOLIA OVALIFOLIA 
SALIX PLANIFOLIA PULCHRA PULCHRA 
SAL I )( RETI CULATA RET I CULATA 
SAXIFRAGA FOLIOLOSA 
SA)( I FRAGA HI RCULUS PROP I NQUA 
SILENE WAHLBERGELLA ARCTICA 
UNKNOWN DICOT 
UNKNOWN LEAFY LIVERWORTS 
AULACOMNIUM TURGIDUM 
BRACHYTHECIACEAE 
BRYUM SP. 
CALl.IERGelN RICHARDSONII ROBUSTUM 
CALI.IERGON SP. 
CAr1PYLI UM STELLATUM 
CINCLIDIUM ARCTICUM 
CIHCLlUIIIM STYGIUM 
CltlCLlDIUI1 SP. 
DI STI CHllJtl CAPI LLACEUM 
DITRICHUM FLEXICAULE 

1414 142u 

MEAN PCT STAND 
COVER DEV 

12.1 
0.1 
2.2 

14.8 
0.8 
0.9 

0.1 
2.0 
0.8 
0.1 
0.6 
0.1 
O. I 

0.1 
0.1 
0.2 
0.4 
0.1 

0.1 

0.3 

0.3 
0.3 
0.2 

11.6 
0.1 
3.9 

14.0 
1.6 
1.1 

0.1 
2.2 
0.9 
0.1 
0.4 
0.1 
0.1 

0.3 
0.1 
0.2 
0.4 
O. I 

0.1 

0.5 

0.6 
0.5 
0.3 

DHEPANOCLADUS LYCOPODIOIDES BREVIFOLIUS 21.0 
FISSIDENS SP. 

16.8 

MEESIA TRIQUETRA 
MNlUtl BLYTrI I 
ONCOPHORUS WAHLENBERGII 
ORTHOTHECIUM CHRYSEUM 
POL YTR I CHACEAE 
RHYTIDIUM RUGOSUM 
SCORPIDllJt1 SCORPIOIDES 
SPLACHHUM VASCULOSlJM 
UN«N{)~1t1 ~IO;;;S 

Cl.ADONI A GI(AC I LIS 
CLADONIA SQUAMOSA 
DACTYLINA ARCTICA 
LECANORA EPIBRYON 
SOLORINA SP. 
THAMNOLIA SUBULIFORMIS 
NOSTOC COMMUNE 

0.1 

0.1 
19.5 

0.5 

1.6 

0.2 

O. I 
37.0 

0.6 

2.2 

N 

3 
2 
2 
4 
1 
3 
1 
1 
1 
3 
3 
3 
2 
4 
3 
3 
I 
1 
2 
3 
3 
2 
1 
1 
1 
1 
2 
1 
1 
2 
1 
1 
1 
1 
1 
4 
1 
1 
1 
1 
1 
1 
1 
2 
1 
3 
1 
1 
1 
1 
1 
I 
2 

230 

STAI~U TYPE 
IlIlHllEH OF PLOTS 
PI..O T l~lJr113EHS 

M2 
8 
040A 040B 

1511 1516 

1304 1308 1501 

MEAN PCT STAND 
TAXON COVER DEV 

CAREX AQUATILIS S.L. 
CAREX ATROFUSCA 
CAREX MARINA 
CAREX MEMBRANACEA 
CAREX MISANDRA MISANDRA 
CAI~EX RAR I FLORA 
CAREX ROTUNDATA 
CAREX SAXATILIS LAXA 
CARU( VAGI NATA 
CAREX SP. 
DRYAS INTEGRIFOLIA INTEGRIFOLIA 
DUPONTIA FISHERI S.L. 
EQUISETUM VARIEGATUM 
EI<IOPHORUM ANGUSTIFOLIUM S.L. 
ER I OPHORUtl RUSSEOLUM 
HIEROCHLOE PAUCIFLtlRA 
JUNCUS BIGLUMIS 
PEDICULARIS SUDETICA INTERIOR 
PEDIClJLARIS SUDETICA S. L. 
POLYGONUM VIVIPARUM 
SALI X ARCT I CA 
SALIX LANATA RICHARDSONII 
SALIX OVALIFOLIA OVALIFOLIA 
SALIX RETICULATA RETICULATA 
SA)( I Fr~AGA HI HCULlJS PROP I NQUA 
SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 
SI LENE ~IAHLBERGELLA ARCTI CA 
UNKNOWN DICOT 
ANEURA PINGUIS 
BLEPHAROSTOl'IA TR I CHOPHYLLUM BREV I RETE 
UNKNOWN LEAFY LIVERWORTS 
BRACIiYTHECIACEAE 
BRYUM SP. 
CALLIERGON RICHARDSONII ROBUSTUM 
CALL.IERGON SP. 
CAMPYLIUM STELLATlJM 
CATOSCOP I UtI NIGH I TUM 
CINCLIOIUM ARCTICUM 
CINCLlDllJM LATlFOLlUM 
DlSTIClilUf1 CAPILLACEUM 
DITRlalUM FLEXICAULE 

33.4 
0.4 
0.2 
0.2 

0.1 
0.7 
0.6 

0.3 
0.1 
0.2 
0.8 
6.3 
0.2 
0.1 
0.1 
0.1 
0.6 
0.1 
0.7 
O. I 
1.2 
0.1 
0.2 

0.1 
0.3 
0.1 

0.6 
3.2 
0.1 
2.2 
1.0 
2.3 
6.0 
5.4 

DREPAHOCLADUS LYCOPODIOIDES BREVIFOLIUS 31.0 
ENCALYPTA AL.PINA O. I 
ENCAl.YPTA SP. 
FISSIDENS SP. 
MEESIA TRIQUETRA 
MEESIA ULIGINOSA 
MNllIM BLYTTII 
ORHIOTHECI UM CIiRYSEUM 
SCOHP 10 I UtI SCORP I 0 I DES 
SCORPIDIUM TURGESCENS 
TIMMIA AUSTRIACA 
TIMMIA MEGAPOLITANA BAVARICA 
TOMENTHYPNUM NITENS 
TORTULA RURALIS 
UNKNOWN MOSS 
CETRARIA ISLANDICA 
THAMNOLIA SUBULIFORMIS 
NOSTOC COMMUNE 

3.6 
0.6 

0.9 
4.7 

0.1 

0.5 

2.2 

26.1 
0.7 
0.6 
0.4 

0.4 
1.1 
1.0 

0.6 
0.1 
0.3 
1.5 
7.1 
0.3 
0.4 
0.1 
0.2 
0.7 
0.1 
1.3 
0.1 
3.2 
0.1 
0.3 

0.2 
0.7 
0.4 

0.8 
2.2 
O. I 
3.6 
1.9 
6.4 
6.1 
6.8 

22.3 
0.1 

5.7 
1.4 

2.1 
9.5 

0.4 

0.8 

3.1 

1503 

N 

8 
5 
3 
1 
3 
2 
5 
4 
1 
4 
4 
6 
6 
7 
4 
I 
4 
1 
5 
6 
7 
3 
5 
4 
4 
3 
1 
1 
3 
1 
2 
1 
7 
6 
1 
6 
5 
3 
7 
7 
2 
7 
4 
I 
1 
4 
3 
1 
4 
3 
1 
1 
1 
2 
1 
4 
1 
1 
6 



STAND TYPE 
NUMBER OF PLOTS 
PLOT NUI'IBERS 

TAXON 

~13 

2 
1203 1205 

CAI<lJAI'11 NE PHA T ENS I S ANGUS T I FO L 1 A 
CAHLX I\QUATILIS S.L. 
DRYAS lNTEuRIFOLIA INTEGRIFOL1A 
DUPUNTIA FISHERI S.L. 
EQUISETUM VARIEGATUM 
PEDICULARIS SUDETICA S. L. 
POLYGONUM VIVIPARUM 
SAL 1)( ARCT I CA 
SALIX LANATA RICHARDSONII 
SALIX OVALIFOLIA OVALIFOLIA 
SAle I F1,AGA H I RCULU~ PROP I NQUA 
UNl<.tlOI/N THALLO I D LIVERWORTS 
lH;YUtl SP. 
CAI.I.IERGON RICHARDSONI I ROBUSTUM 
C/,!1f''''l.l U~i S1 ELLATUf1 
CA" ()SCO,'1 UM N I GRI TUM 
C1NCLIDIUM ARCTICUM 
CINCLIDIUM LATIFOLIUM 
DISTICHIUM CAPILLACEUM 
DREPANOCLADUS LYCOPUDIOIDES BREVIFOLIUS 
ENCALYPTA SP. 
MEESIA TRIQUETRA 
MEESIA ULIGINOSA 
UNI<NOlm MOSS 
NOSTl:IC COMt1UNE 

STAND TYPE M4 
IIUMBEH OF PLOTS 4 
PLOT NUMBERS 050A 

TAXON 

CAHLX AOUATILIS S.L. 
CABE)( f(OrUNDATA 
crunx SA)(ATILIS LAXA 

050B 1413 

FI< I OI'II()(WI1 f,NGlJS T I FOL I UM 
E.f< I UI'IIOf<lJl-l RUSSEOLur'1 

S.L. 

Er< I lli '1I011UI'1 SCHEUCHZER I 
PEDICULARIS SUDETICA S. 
CALLIERGelN SP. 

SCHEIJCHZERI 
L. 

MEESIA TRIQUETRA 
SCORPIDIUM SCORPIOIDES 
NOSTOC COMMUNE 

c;IMIlJ rYP1' 
l'IUI'IULI, UI f'LlJ IS 
Plu1 I'IlJflllICI<S 

TAXON 

BRAY A SP. 
CAREX AQUATILIS S.L. 
CAREX ROTUNDAlA 
CARE X SP. 

Me; 

11 UI 1508 

DRYAS INTEGRIFOLIA INTEGRIFOLIA 
DlJPONlIA FISHERI S.L. 
EPILOUIUM LATIFOLIUM 
EQUI <TTU~I AFNENSE 
ECIlJl ~;t'TUI'l VAI~ I EGJ\TUM 
EI, I (WIIOfWi'l ANGUS1 I FOL I UM S. L. 
Efi I UPHUIWM RUSSEOLUM 
GENTIANELLA PROPINQUA PBOPINQUA 
JUNCUS BIGLUmS 
PEDICULARIS SUDEllCA S. L. 
POLYGONUM VIVIPARUM 
SALI X ARCT I CA 
SALIX LANATA RICHARDSONI I 
SALIX OVALIFOLIA OVALIFOLIA 
SALIX RETICULATA RETICULATA 
SAL 1;( HOTIIND I FOL I A I<OTUND I FfiL I A 
SAX I FI,AGA H II<CULUS PROP I NQUA 
SAX II-HAG,\ Of't'OS I T I FOL I A OPPOS I T I FOL I A 
STEt LAI< I A LAElA 
HIM. I CTlllJtl ALPI NUM 
WI LlIELns 1/\ PHYSl)lIES 
UNKNU~II~ U I COT 
UNKI~mlN LEAFY LIVERWORTS 
BRYUM SP. 
CALLIEHGON RICHARDSONII ROBUSTUM 
CALLIERGON SP. 
CAI1PYLIUM STELLATUM 
CATOSCOPIUM NIGRITUM 
CINCLIDIUM LATIFOLIUM 
DISTICHIUM CAPILLACEUM 
DITRICHUM FLEXICAULE 
ORLlJAflOCLAlllJS LYCOPOD I 0 I DES BREV I FOL I US 
ENCAI~PTA ALPINA 
MEESIA 1HlnUETRA 
ONlAWIIOI(U;, IIAItLnmEfWI I 
OIU HOTliEC 11I~1 CHRYSt::lIt'1 
Pili LOllclT I:j FONTANA PUM I LA 
Utll<-lluWI'1 MOSS 

Table C2 (cont'd). 

MEAN PCT STAND 
COVER DEV 

0.1 
44.3 

0.1 
4.0 
6.4 
0.1 
0.1 
0.1 
0.1 
1.0 
0.1 
1.1 
0.1 

23.5 
0.5 
7.0 
0.5 

23.2 
6.2 

35.2 
0.1 
0.3 
0.1 
0.6 
0.4 

1517 

0.1 
22.2 

0.1 
4.3 
9.1 
0.1 
0.1 
0.1 
0.1 
1.3 
0.1 
1.6 
0.1 

30.4 
0.7 
9.9 
0.7 

31.5 
8.7 

27.9 
0.1 
0.4 
0.1 
0.6 
0.6 

MEAN PCT STAND 
COVER DEV 

40.5 17.0 
1.0 2.0 
0.4 0.5 
2.4 2.6 
0.2 0.3 
0.2 0.2 
0.3 0.5 

28.0 25.2 
6.5 11.0 

flEAN PCT STAND 
COVER DEV 

0.1 
48.3 

0.1 
0.1 
0.1 
1.0 
0.1 
0.2 
0.6 
4.9 
0.6 
0.1 
0.1 
0.6 
0.2 
2.3 
0.5 
3.2 
5.7 
4.2 
0.4 
0.1 
0.1 
0.2 
0.1 
0.5 
0.1 
0.9 
0.9 
3.0 
9.2 
0.1 
1.4 
1.4 
0.1 
2.3 
0.2 
2.5 
0.1 
0.1 
2.0 
0.1 

0.1 
31.3 
0.1 
0.1 
0.1 
1.5 
0.1 
0.2 
0.8 
2.8 
0.8 
0.1 
0.1 
0.8 
0.0 
3.3 
0.7 
4.5 
8.0 
5.7 
0.5 
0.1 
0.1 
0.2 
0.1 
0.6 
0.1 
1.1 
0.5 
4.3 

10.3 
0.1 
2.0 
2.0 
0.1 
2.5 
0.1 
3.5 
0.1 
0.1 
2.8 
0.0 

N 

1 
2 
1 
2 
1 
1 
1 
1 
1 
2 
1 
1 
1 
2 
1 
1 
1 
2 
2 
2 
1 
1 
1 
2 
1 

N 

4 
1 
2 
4 
1 
2 
2 
1 
1 
3 
3 

N 

1 
2 
1 
1 
1 
1 
1 
1 
2 
2 
1 
1 

2 
1 
1 
1 
2 
2 
2 
1 
1 
1 
1 
2 
1 
2 
2 
1 
2 
1 
1 
1 
1 
2 
2 
1 
1 
1 
1 
2 
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STAND TYPE 
NlJr1BER OF PLOTS 
PLOT Nur1£3ERS 

TAXON 

M7 
1 
1107 

ALuPECURUS ALPINUS ALPINUS 
ANLl10tiE I'ARV I FLORA 
ARCTAt;JlQSTlS LATIFOLIA S.L. 
DESCHAMPSIA CAESPITOSA ORIENTALIS 
DUPONTIA FISHERI S.L. 
EQUISETUM ARVENSE 
EQUISETUM VARIEGATUM 
JlJNCUS CASTANEUS CASTANEUS 
POLYGONUM VI VI PARUf1 
SALIX ARCTICA 
SALIX OVALIFOLIA OVALIFOLIA 
UflV:fJOWI~ 1'10NOCOT 
ut~i'I'lmlN D I COT 
BR'yUII SP. 
UNI: l~o\lN MOSS 

STAND TYPE M8 
NUMBER OF PLOTS 1 
PLOT NlJnBERS 1306 

TAXON 

CARLX AQUATILIS S.L. 
DlIPo~nlA FISHERI S.L. 
ER I (Wlf(Ji~UM ANGUST I FOt I UM S. L. 
EH I ()I'IIOf<lJtl SCHEUCHZER I SCHEUCHZER I 
SALi X OVAl. I Fut I A OV,\LI FOLI A 
SA;( I ~-I,AGA CEHNUA 
BI(YUfl TOln I FaLl UM 
CALLI UWON SP. 
CAMPYLIUM SlELLATUM 
MNIUM ANDREWSIANUM 
U~IKtIOWN MOSS 

STAI~D lYPE 
t·IUIIIICH OF PLOTS 
PLOT l~unBEr,s 

TAXON 

M9 
2 
1:l02 

CAREX SUBSPATHACEA 
PUCCINELLIA PHRYGANODES 
STELLARIA HUMIFUSA 
CAMPYLIUM STELLATUM 
UNKNOWN MOSS 

STAND TYPE 
NUf"I13ER OF PLOTS 
PLOT l~lJf'1BERS 

CI\I(LX AQlJA TiLl S S. L. 
CAr,EX SF'. 

Ml0 
1 
1310 

1318 

DUPONTIA FISHERI S.L. 
ERIOPI~RUM ANGUSTIFOLIUM S.L. 
HIEROCHLOE PAUCIFLORA 
PEDICULARIS SUDEllCA S. L. 
SALIX OVALIFOLIA OVALIFOLIA 
SAXIFRAGA CERNlJA 
STELLARIA LAETA 
lJIJI'I~O\/N LEI'.FY LIVERWORTS 
BRYUI·l ~iP. 

CMWYL.I UM STELLATlJM 
CI;A I ul~ElilWII ARCT I CUM 
DI::; rl CIliUM cr,PI LI.ACEUM 
lll:I'I'MIO('f IIUUS LY,;OPOUIOI DES BREVI FOLI US 
OrICOI'IUlI<\J:; WAIILEI·mERGII 
CIAUUNIA PHYLLO~~RA 
THAMNOLIA SUBULIFORMI S 
UfIl<NOI/N CRUSTOSE L I CHEN 
NOSTOC COMMUNE 

STANU TYPE 
NUI1i3ER OF PLOTS 
PLOT tlUMBERS 

TAXCII~ 

MIl 
1 
1209 

CAREX AQUATILIS S.L. 
DUP()NfIA FISHEr,1 S.L.. 
SAI.IX llVALlr~LIA nVALIFOLIA 
Sll-U !dUA LAt:fA 

MEAN PCT STAND 
COVER DEV 

5.0 0.0 
0.1 0.0 
8.0 0.0 
0.1 0.0 
1.0 0.0 

35.0 0.0 
1.0 0.0 
0.1 0.0 
0.1 0.0 
1.0 0.0 

13.0 0.0 
0.1 0.0 
0.1 0.0 
1.0 0.0 
0.1 0.0 

MEAN PCT STAND 
COVER DEV 

1.0 0.0 
80.0 0.0 
5.0 0.0 
1.0 0.0 
7.0 0.0 
1.0 0.0 
0.1 0.0 
1.0 0.6 

20.0 0.0 
0.1 0.0 
1.0 0.0 

MEAN PCT STAND 
COVER DEV 

75.2 
15.8 
1.0 
0.1 
0.1 

14.5 
20.1 

1.3 
0.1 
0.1 

MEAN PCT STAtiD 
COVER DEV 

20.0 
0.6 
1.6 
6.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.2 
0.1 
0.1 
3.4 
0.1 
0.1 
0.1 
0.1 
0.1 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

MEAN PCT STAND 
COVER DEV 

38.0 
8.2 
1.8 
0.1 

0.0 
0.0 
0.0 
0.0 

N 

N 

N 

2 
2 
2 
1 
1 

N 

N 



Table C2 (cont'd). Species data summaries of all stand types. 

:,TANU TYf>E 
NUI1P.[R OF PLOTS 
Pl.OT NUf1bERS 

TAX0N 

El 
3 
1402 1408 

CALTHA PALUSTRIS ARCTICA 
CAREX AQUATILIS S.L. 
ERIOPHORUM ANGUSTIFOLIUM S.L. 
ERIOPHORUM RUSSEOLUM 

1518 

ERIOPHORUM SCHEUCHZERI SCHEUCHZERI 
RANUNCULlJS PALLAS I I 
UTRICULAHIA VULGARIS MACRORHIZA 
Uf!I(NoIIN FRUT I COSE L I CHEN 

MEAN PCT STAND 
COVER DEV 

24.7 
1.0 
0.3 
1.7 
0.2 

6.1 
0.9 
0.6 
1.5 
0.3 

N 

1 
3 
3 
1 
2 
1 
1 
1 
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STAND TYPE 
NlJI1BER OF PLOTS 
pun NUI'1UERS 

TAXON 

ARCTor·tll LA FULVA 

E2 
3 
060A 0608 

CAREX AQUATILIS S.L. 
UTRICW.ARIA VULGARIS MACRORHIZA 
SCORPIDIUM SCORPIOIDES 

STAND TYPE E3 
NlJMBt.:R OF PLOTS 1 
PLOT Nun8ERS 1206 

TAXON 

SCORPIOIUM SCORPIOIDES 

1307 

MEAN PCT STAND 
COVER DEV N 

24.8 5.0 3 
1.7 2.1 2 

1 
0.5 0.9 1 

MEAN PCT STAND 
COVER DEV N 

100.0 0.0 



Table C3. Growth-form summaries for all stand types. The units are percentage of cover. 

VEGETATION TYPE GROIHH FORM CODE 
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

---------------_ .. _-----------------------------------------------------------------------------------------------------------------
Bl 47.93 .28 .45 0 0 0 .27 3.25 .07 .02 5.52 .23 .17 1.30 0 .02 
B2 51.23 .10 6.60 .17 0 0 1.50 1.00 0 .03 5.37 .63 .27 5.03 0 0 
B3 18.00 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 
135 38.00 0 .40 .90 0 0 1.80 .30 0 0 .50 0 .40 4.80 0 0 
B6 42.10 0 8.70 0 .10 0 5.60 1.60 .10 .10 3.40 3.60 .80 4.70 0 .20 
B7 0 0 2.00 1.00 0 0 0 .10 0 0 0 0 8.00 23.10 0 0 
B8 0 0 0 0 0 0 .40 6.50 0 0 0 3.00 1. 30 0 0 0 
139 0 0 0 0 0 0 0 3.40 0 0 0 0 0 .10 0 0 

Bl0 0 0 0 0 0 .10 3.00 0 0 0 0 0 5.00 0 0 0 
Bl1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
B12 0 0 14. 10 2.30 0 0 .50 3.20 0 0 0 0 .70 .60 0 0 
B13 8.67 0 0 14.63 0 0 0 1. 73 0 0 2.07 2.73 .67 5.50 0 .67 
B14 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 .08 
U2 20.60 2.60 .50 .90 .10 0 9.50 22.80 0 .10 .10 .10 .20 .50 0 0 
U3 32.27 .36 1.86 1.36 .04 .04 .63 30.99 0 .06 .73 .13 .16 .66 0 .17 
U4 19.30 0 6.36 4.94 1.94 0 .76 41.44 0 .02 .04 0 .20 .74 0 .82 
U5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
U6 25.53 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 
U9 44.20 .10 7.10 1.00 0 0 .80 9.50 .10 .10 1.60 .30 .20 2.70 0 .10 

Ul0 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 
Ull 0 0 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 0 
U14 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 
~1l .03 0 .05 .23 0 0 2.40 33.30 0 .03 0 0 .23 1.15 0 .08 
M2 .06 0 .05 1.92 .06 0 .51 42.29 0 .01 .04 0 0 .99 0 .79 
M3 .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 
M:..i .05 0 9.95 5.50 .50 0 .05 55.05 0 .50 .05 .05 .05 1.50 0 .80 
r'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 
~18 0 0 0 7.00 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 

Ml0 0 0 0 .10 0 0 0 28.50 0 0 0 0 0 .30 0 0 
MIl 0 0 0 1.80 0 0 0 46.20 0 0 0 0 0 .10 0 0 

El 0 0 0 0 0 0 0 27.67 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 

1 EVERGREEN SHRUB LT 3CM 12 MAT DICOTYLEDON 22 CRUSTOSE LI CHEN 
2 E:VERGI<EEN SHRUB 10-30 CM 13 ROSETTE DICOTYLEDON 23 FOLIOSE LI CHEN 
3 IJECIDUoU$ SHRUB LT 3CM 14 ERECT DICOTYLEDON 24 FRUTICOSE LI CHEN 
4 DECrlJUOUS SHRUB 3-10CM 15 NON-ROtlTED AQUATI C DICOT 25 ALGA 
:) LECIDUllUS sHfllJB 10-:30CM 16 HORSETAIL 26 11 + 12 ABOVE 
6 Ut·Ir..N0\41~ t10NOCClT 17 UNKNOWN MOSS 27 13 + 14 ABOVE 
7 CEASPITOSE GRAMINOID MONO. 18 PLEUROCARPOUS MOSS 28 = 18 + 19 ABOVE 
Cl 31 NGLE GI~MII NOI D NONOCOT 19 ACROCARPOUS MOSS 29 = 20 + 21 ABOVE 
9 NON-GRAMINOID MONOCOT 20 LEAFY LIVERWORT 30 = 23 + 24 ABOVE 

10 UNKNOWN DICOTYLEDON 21 THALLOID LIVERWORT 31 DECIDUOUS SHRUB 
11 CUSHlotl DICOTYLEDON 
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Table C3 (coned). Growth-form summaries for all stand types. 

VEGETATION TYPE GROIHH FORM CODE 
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 

----- .. --------------------.----.----.-------.----------------------.-.--.-.-------.-.-.-----.----.---------------------------------
Bl .08 3.17 2.23 .08 0 11.77 .55 4.92 0 5.75 1.47 5.40 .08 5.47 .45 
B2 .47 5.20 14.53 .03 0 11.83 1.43 6.50 0 6.00 5.30 19.73 .03 7.93 6.77 
B3 .03 10.77 4.63 0 0 9.40 .67 8.43 0 8.70 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 
B6 1.50 6.20 24.60 0 .10 .40 0 .20 0 7.00 5.50 30.80 .10 .20 8.80 
B7 0 0 .10 0 0 0 0 0 0 0 31.10 .10 0 0 3.00 
B8 0 0 0 0 0 0 0 0 0 3.00 1.30 0 0 0 0 
B9 0 0 0 0 0 0 0 0 0 0 .10 0 0 0 0 

Bl0 1.00 .20 .20 0 0 3.10 0 3.00 0 0 15.00 .40 0 3.00 0 
Bl1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
BI2 .10 .20 1.40 .10 0 22.40 .10 1.70 0 0 1.30 1.60 .10 1.80 16.40 
813 .67 0 9.00 0 0 .07 0 1.63 .03 4.80 6.17 9.00 0 1.63 14.63 
BI4 1.00 12.00 6.00 0 0 1.00 0 26.00 0 0 5.30 18.00 0 26.00 20.00 
B15 .10 0 2.50 0 0 18.00 .20 1.150 0 0 .20 2.50 0 1.70 4.80 

UI 2.65 13.35 13.48 3.30 .03 7.33 .28 12.35 0 .05 .415 26.83 3.33 12.63 2.58 
U2 .30 68.00 31.00 1.00 0 .20 .150 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 .86 .81 67.51 2.43 6.54 3.26 
U4 .98 45.32 13.34 7.02 .02 .12 .08 .98 .04 .04 .94 158.66 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 2.157 2.47 5.73 0 2.47 4.13 19.47 .10 8.20 7.33 
U7 1.00 57.00 19.10 7.85 0 0 .05 1.20 .015 .60 6.70 76.10 7.85 1.25 35.70 
US .10 25.20 17.00 0 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 8.10 

UIO .55 11.07 10.35 .08 0 .05 .515 .23 0 9.00 14.22 21.42 .08 .77 25.75 
Ul1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
UI2 0 7.55 19.25 .45 0 .05 .15 2.40 0 0 .65 26.80 .45 2.55 18.45 
U13 .10 0 0 0 0 0 0 0 0 .70 .20 0 0 0 .10 
\J14 .05 .10 .215 0 0 0 0 0 0 0 2.35 .35 0 0 1.05 
UI5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Ml .52 41.30 .70 .05 0 .03 .03 .10 1.58 0 1.38 42.00 .05 .13 .28 
M2 .51 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 6.153 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 
M6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
M7 .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 
M9 .05 .05 0 0 0 0 0 0 0 1.05 0 .05 0 0 0 

Ml0 0 3.70 .30 .10 0 .10 0 .20 .10 0 .30 4.00 .10 .20 .10 
rl11 0 0 0 0 0 0 0 0 0 0 .10 0 0 0 1.80 

EI 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 

1 EVERGREEN SHRUB LT 3C~1 12 MAT DICOTYLEDON 22 CRUSTOSE LICHEN 
2 EVERGREEN SHRUB 10-30 CM 13 ROSETTE DICOTYLEDON 23 FOLIOSE LICHEN 
3 DECIDUOUS SHRUB LT 3CM 14 ERECT DICOTYLEDON 24 FRUTICOSE LICHEN 
4 DECIDUOUS SHRUB 3-10CM 15 NON-ROOTED AQUATIC DICOT 25 ALGA 
5 DECIDlJOUS SHRUB 10-30CM 16 HORSETAIL 26 II + 12 ABOVE 
I) UNKNOWN MONOCOT 17 UNKNOWN MOSS 27 13 + 14 ABOVE 
7 CEASPITOSE GRAMINOID MONO. 18 PLEUROCARPOUS MOSS 28 = 18 + 19 ABOVE 
8 SINGLE GRAMINOID MONOCOT 19 ACROCARPOUS MOSS 29 = 20 + 21 ABOVE 
9 NON-GRAt1JNOID MONOCOT 20 LEAFY LIVERWORT 30 = 23 + 24 ABOVE 

10 IJNI,NOlm DICOTYLEDON 21 THALLOID LIVERWORT 31 DECIDUOUS SHRUB 
II CUSHION DICOTYLEDON 
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APPENDIX D. SUPPLEMENTARY FLORISTICS DATA 

Table Dl. Floristic classifications for the vascular flora. 

SPECI ES NAME 

"GROPYRON BOROLE HYPERARCT ICUM 

ALOPECURUS "LPINUS ALPINUS 

"NDROS"CE CHAMHJ"SME LEHMANN I "N" 

"NDROSACE SEPTENTRI ON"L I S 

AN EI40N E P" RV I FLOR A 

"NEMONE R I CH"RDSON I I 

ANTENNARIA FRIESIAN" AL"SK"N" 

AR"BI S LYRAH K"MCHHIC" 

"RCHGROST IS LAT I FOL I A "RUND I N"CE"E 
ARCTAGROSTIS LHIFOLIA LATIFOLIA 

ARCTOPHI LA FULVA 

ARCTOSTAPHYLOS RUBR" 

"RMERIA MARITIMA ARCTICA 

ARNICA ALPINA 

ARN IC" FRIG I DA 

"RTEMI SI" ARCTICA ARCTICA 

ARTEMI S I" BORE AL IS 

"RTEMI SI" GLOMERAH 

ARTEMISIA TILESII TILESII 

ASTER SIBIRICUS 

ASTRAGALUS ABORIGINUM 

A STRAGAL US AL P I NUS 

ASTR"GALUS UMBEL LATUS 

BOYKINIA RICHARDSONII 

BRAYA PILOSA 

BRAY" PURPUR"SCENS 

BROMUS PUMPELL I ANUS "RCT I CUS 

BUPLEURUM TRIRADIATUM 

C AL"I4OGROS TIS NEGLECT A 

CALTHA PALUSTRIS ARCTICA 

CAMPANUL" UN I FLOR" 

CARDAMINE DIGIHTA 

CARDAMI N E PRATENS IS ANGUST I FOL I A 

CAR EX AQ UA Till S 

CAREX "TROFUSCA 

CAREX BI GELOWI I 

CAREX CHORDORRH IZA 

CAREX KRAUSEI 

CAR EX MAR INA 

C"REX MAR IT IMA 

CAR EX MEMBRANACE A 

CAREX MI S"NDRA MI S"NDRA 

CAR EX RAR I FLORA 

CAREX ROTUNDATA 

CAREX RUPESTRI S 

CAREX SAXATILIS LAXA 

CAREl< SCIRPOIDE" 

C"REX SUBSPATHACE" 
CAR EX uRS I NA 

CAREX VAGINAH 

CASS lOPE TETRAGONA TETRAGONA 

CASTILLEJA C"UDATA 

CERASTIUM BEERINGIANUM BEERINGIANOM 

CERAS T I UM BE ER I NG I AN OM GRAND I FLO RUM 

CERASTIUM JENISEJENSE 

CHRYSANTHEMUM BIPINNATUM BIPINNATOM 

CHRySANTHEMUM INTEGRIFOLIUM 

CHRYSOSPLEN I UM TETRANDRUM 

COCHLORIA OFFICINALIS ARCTICA 

COL POD 10M VAHL I AN OM 

DESCHAtof'SI" C"ESPITOSA ORIENTALIS 

DESCURIANI" SOPHIOIDES 

DODECHHEDN FR I G I DUM 

DRAB" ALP IN" 

DR"B" BOREAL I S 

DRAB" CINERE" 

DRAB" CORYMBOS" 

DRABA GL"BEL LA 

DRABA LACTEA 

DRAB" LDNGIPES 

DRYAS I NTEGR I FOL I A I NTEGR I FOL I" 

DUPONT I A FISHER I 

PHYS I OGRAPH IC UNI T 

ARCT I C 

ARCTIC 

"RCTIC - ALPINE 

ARCTIC - ALPINE 

ARCT I C - ALP I NE 

"RCT I C 

"RCT IC 

ARCT I C - BORE AL 

ARCT IC 

ARCT I C 

"RCT IC 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCT IC 

ARCTIC - ALPINE 

ARCT I C 

ARCTIC - ALPINE 

ARCT I C 

ARCT I C 

COASTAL 

ARCTIC 

"RCT I C 

ARCTIC - ALPINE 

ARCT I C - BORE "L 

"RCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTI C 

ARCT IC 

ARCT! C - ALP I NE 

ARCTIC - ALPINE 

ARCT IC - ALP I NE 

ARCT I C 

ARCTIC - ALPINE 

COASTAL 

ARCTIC - ALPINE 

ARCT I C 

ARCTIC - ALPINE 

ARCT I C 

ARCT IC 

ARCTIC - ALPINE 

ARCT! C - ALP I NE 

ARCT I C - ALP I N E 

COASHL 

COAST AL 

ARCTIC - "LPINE 

"RCTIC 
ARCT IC 

ARCTIC - ALPINE 

ARCT IC 

ARCTI C 

ARCT IC 

ARCTIC 

ARCT IC 

COASTAL 

"RCT IC 
ARCT IC 

ARCT I C 

ARCT IC 

ARCTIC - ALPINE 

CDASHL 

"RCTIC - ALPINE 

ARCT I C 

ARCT I C - ALP I NE 

"RCTIC 

ARCT I C 

ARCTIC - "LPINE 

COAST AL 
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GEOGRAPH IC RANGE 

NORTH AMER ICA 

CI RCUMPOLAR 

W NORTH AMERIC", ASIA, EUROPE 

C I RCUMPOL"R 

NORTH "MER I C" 

NORTH "MERIC", "SI" 

NORTH AMER I C", AS I A 

NORTH AMERIC", ASI" 

NORTH "MERIC", "SIA 

CI RCUMPOL"R 

CIRCUMPOL"R 

NORTH "MERICA, ASI" 

NORTH AMERIC", ASIA 

CIRCUMPOLAR 

NORTH AMERIC", ASIA 

NORTH AMERICA, ASI" 

C I RCUtof'OLAR 

NORTH AMERICA, ASIA 

NORTH AMERICA, ASI" 

NORTH AMERICA, ASIA 

NORTH "MER ICA 

CIRCUMPOLAR 

NORTH AMERICA, ASIA 

NORTH WE ST AMER I CA 

NORTH AMERICA, ASIA 

CIRCUMPOLAR 

NORTH AMERICA, ASIA 

NORTH AMERICA, ASIA 

CIRCUtof'OLAR 

W NORTH AMER I CA, "S I A, EUROPE 

C I R CUtof'OLAR 

NORTH AMERICA, ASIA 

CI RCUtof'OLAR 

CIRCUMPOLAR 

C I R CUtof'O LAR 

CIRCUMPOLAR 

CIRCUtof'OLAR 

CIRCUMPOL"R 

C I RCUtof'OLAR 

CIRCUMPOLAR 

NORTH AMERICA, ASIA 

CIRCUMPOLAR 

CIRCUtof'OLAR 

CIRCUMPOLAR 

CIRCUtof'OLAR 

CIRCUMPOLAR 

NORTH AMER I CA 

CIRCUMPOLAR 

CIRCUtof'OL"R 
CIRCUMPOLAR 

CIRCUMPOLAR 

NORTH "MERICA, ASI" 

NORTH AMERICA, ASI" 

NORTH AMERICA, ASI" 
NORTH AMERICA, ASIA 

NORTH AMERICA, ASIA 

NORTH AMER I CA 

C I RCUtof'OLAR 

CIRCUMPOLAR 

C I R CUtof'O LAR 

NORTH AMERICA, ASIA 

C I R CUtof'O LAR 

NORTH WE STAMER I C" 

CI RCUtof'OLAR 

NORTH AMERICA, "SIA 

C I R CUtof'OL"R 

CI RCUMPDLAR 

CIRCUtof'OLAR 

CI RCUMPOLAR 

NORTH WEST AMER IC" 

NORTH "MER I CA 

C I R CUtof'O LAR 

NORT.rlERN LIM IT 
YOUNG'S ZONES 

ZONE 

ZONE 

ZONE 

ZONE 

ZON E 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 1 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 



Table Dl (cont'd). Floristic classifications for the vascular flora. 

SPECIES NA!04E 

ElY!04US ARENARIUS MelLIS VlllOSISSI!04US 

EP I lOP I U!04 DAVUR I CU!04 ARCT I CU!04 

EP I lOB I U!04 lA T I FO l I U!04 

EQUI SETU!04 ARVENSE 

EQU I SETU!04 SCI RPO I DES 

EQU I SETU!04 VAR I EGATU!04 

ERIGERON ERIOCEPHAlUS 

ER I GERON HU!041 liS 

ERI GERON HYPERBOREUS 

ERIOPHORU!04 ANGUSTIFOlIU!04 SUBARCTICUM 

ERIOPHORU!04 CAlLiTRIX 

ERIOPHORU!04 RUSSEOlU!04 

E R I OPHORU!04 SCHEUCHZER I SCHEUCHZER I 

ERIOPHORU!04 TRISTE 

ERIOPHORU!04 VAGINATU!04 

ERITRICHU!04 ARETIOIDES 

ERYS IMU!04 PAllASS II 

EUTRE!04A EDWARDS I I 

FE STUCA BAFF I NEN SIS 

FESTUCA BRACHYPHYLlA 

FESTUCA OV I NA AlASKENS IS 

FESTUCA RUBRA 

GENT I ANA PROSTRATA 

GENTIANEllA PROPINQUA PROPINQUA 

HEDYSARU!04 AlPINU!04 A!04ERICANU!04 

HEDYSARU!04 !o4AQ< I NZI I 

HI EROCHlOE ALP INA 

HI EROCHlOE PAUC I FLORA 

HIPPURI S TETRAPYLlA 

HI PPUR I S VULGAR IS 

HONCKENYA PEPlOIDES PEPlOIDES 

JUNCUS ARCTICUS AlASKANUS 

JUNCUS BIGlUMI S 

JUNCUS CASTANEUS CASTANEUS 

JUNCUS CASTANEUS lEUCOCHlA"IYS 

JUNCUS TRIGlUMI S AlBESCENS 

KOBRESIA MYOSUROIDES 

KOBRESIA SIBIRICA 

KOENIGIA ISlANDICA 

lAGOTIS GlAUCA MINOR 

lEDUM PAlUSTRE DECUMBENS 

lESQUEREllA ARCTiCA ARCTiCA 

llOYD I A SEROT INA 

lUPINUS ARCTiCUS 

l UZU lA ARCT I CA 

lUZU lA CONFUSA 

lUZUl" KJEllMANIANA 

lUZUlA MULTIFLORA 

lYCOPODIUM SElAGO APPRESSUM 

MERTENSI" MARITIMA MARITIMA 

MINUARTIA ARCTICA 

MINU"RTIA ROSSII 

MINUARTIA RUBEllA 

ORTHlllA SECUND...r" OBTUSATA 

OXYRIA DIGYNA 

OXYTROP IS ARCT I CA 

OXYTROP I S BOREAL IS 

OXYTROPIS CAMPESTRIS GRACILIS 

OXYTROP IS CAMPESTR IS JORDAll I 

OXYTROPIS DEFlEXA FOLIOlOSA 

OXYTROP IS MAYDEll I ANA 

OXYTROPIS NIGRESCENS BRYOPHllA 

PAPAVER lAPPONICUM OCCIDENTALE 

PAPAVER MACOUNII 

PARNASSIA KOTZEBUEI 

PARRYA NUDICAUllS NUDICAUllS 

PARRYA NUDICAULIS SEPTENTRIONAllS 

PEDICUlARIS CAPIT"TA 

PEDICUlARIS HIRSUTA 

PEDICUlARIS lANATA 

PEDICUlARIS lANGSDORFFl1 ARCTICA 

PEDICUlARIS SUDETICA AlBOlABIATA 

PEDICUlARIS SUDETICA INTERIOR 

PEDICUlARIS VERTIClllATA 

PETASITES FRIGIDUS 

PHIPPSIA AlGIDA 

Pl EUROPOGON SABI NE I 

PHYS IOGR",PH IC UN IT 

ARCT I C 

"RCTIC - ALPINE 

ARCTIC - ALPINE 

ARCT I C - BORE Al 

"RCTIC - BOREAL 

ARCT I C - BORE "l 

"'RCT I C 

"RCTIC - ALPINE 

"RCTi C - ALP I NE 

"RCT I C - ALP IN E 

ARCTIC - ALPINE 

ARCT IC - "lPI NE 

ARCT I C 

"RCT IC 

ARCT I C - BOREAL 

ARCT I C - AlPI NE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCT I C - ALP I NE 

ARCT I C - ALP I NE 

ARCTIC - ALPINE 

ARCT I C - BORE Al 

ARCTIC - ALPINE 

ARCT IC - AlPI NE 

ARCTIC - ALPINE 

ARCTIC - BOREAL 

ARCTIC - ALPINE 

"RCT IC 
COASTAL 

"'RCTIC - BOREAL 

COAST Al 

ARCTIC - ALPINE 

ARCT IC - AlPI NE 

ARCTIC - ALPINE 

"RCT IC - AlPI NE 

ARCTiC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - "lPINE 

ARCT I C - ALP IN E 

ARCTi C 

ARCT I C - BORE Al 

ARCT I C 

ARCTIC - ALPINE 

ARCT I C 

ARCT I C 

ARCTIC - ALPINE 

ARCT I C 

ARCTIC - BOREAL 

ARCTIC - ALPINE 

COASTAL 

"RCTIC - ALPINE 

"'RCT I C - Al PINE 

ARCTIC - ALPINE 

ARCTIC - BOREAL 

ARCTIC - ALPINE 

ARCT I C 

ARCT I C 

ARCTIC - ALPINE 

ARCT I C - ALP IN E 

ARCTi C - "lP I NE 

ARCT I C 

ARCT IC - ALP I NE 

ARCT I C 

ARCTi C 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCT I C 

ARCTiC - ALPINE 

ARCT I C 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCT I C 

ARCTIC - "'lPINE 

ARCTIC - ALPINE 

ARCT I C - BORE Al 

ARCTIC - ALPINE 

ARCT I C 
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GEOGR",PH I:; R"NGE 

NORTH AMER I C"', "S I A 

CIRCUMPOLAR 

CI RCUMPOlAR 

CIRCUMPOLAR 

CI RCUMPOlAR 

CIRCUMPOLAR 

CI RCUMPOlAR 

CIRCUMPOLAR 

NORTH WE ST "'MER I C'" 

C I R CUMPO lAR 

CI RCUMPOlAR 

C I R CUMPO l"R 

CIRCUMPOLAR 

CIRCUMPOLAR 

CIRCUMPOLAR 

NORTH AMERICA, ASIA 

C I RCUMP OlAR 

C I R CUMPO lAR 

CI RCUMPOlAR 

CIRCUMPOLAR 

NORTH WE ST "MER I CA 

CIRCUMPOLAR 

W NORTH AMERICA, ASIA, EUROPE 

NORTH AMER I CA 

NORTH AMERICA, ASIA 

NORTH AMER ICA 

CI RCU,",POlAR 

NORTH AMER I CA. AS I A 

CIRCUMPOLAR 

CI RCUMPOlAR 

CIRCUMPOLAR 

NORTH AMERICA, "SIA 

CIRCUMPOLAR 

CIRCUMPOLAR 

NORTH AMERICA, "SIA 

NORTH AMERICA, "SIA 

C I R CUMPO lAR 

NORTH AMERICA, ASIA 

CIRCuMPOLAR 

NORTH AMER I CA, AS I A 

NORTH AMERICA, ASIA 

NORTH AMER I CA 

W NORTH AMER ICA, "S I ", EUROPE 

NORTH AMER I CA 

C I R CuMPO lAR 

CIRCUMPOLAR 

NORTH AMERICA, ASIA 

C I RCuMP 0 lAR 

CIRCUMPOLAR 

E AS TERN NORTH "MER I CA 

NORTH AMERICA, ASIA 

NORTH AMER I CA 

C I R CUMPO lAR 

CI RCUMPOlAR 

CIRCUMPOLAR 

NORTH AMER I CA, AS I A 

NORTH AMER I CA, A S I A 

NORTH AMER I CA 

NORTH WEST AMER ICA 

NORTH AMER I C" 

NORTH AMERICA, ASIA 

NORTH AMERICA, ASIA 

CIRCUMPOLAR 

NORTH AMERICA, ASIA 

NORTH AMERICA, ASIA 

NORTH AMERICA, ASIA 

NORTH AMERICA, ASIA 

CIRCUMPOLAR 

EASTERN NORTH AMER ICA 

NORTH "MERICA, "SIA 

NORTH AMER ICA, AS IA 

NORTH "MERICA, ASIA 

NORTH WEST AMER ICA 

W NORTH AMERICA, ASI", EUROPE 

W NORTH AMERICA, ASIA, EUROPE 

CI RCUMPOlAR 

CIRCUMPOl"'R 

~ORT.;ER~ _"'041~ 

fOUNG'S ZONES 

ZONE 

ZONE 

~ONE 

ZON E 

ZONE 

ZONE 

ZONE 

ZONE 3 

ZONE 

ZONE 

ZONE 

ZON E 

ZONE 

ZON E 

ZONE 

ZON E 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZON E 

ZONE 

ZON E 

ZONE 3 

ZONE 3 

ZONE 2 

ZONE 2 

ZON E 3 

ZONE 3 

ZON E 3 

ZONE 3 

ZONE 

ZONE 

ZON E 3 

ZONE 

ZON E 

ZONE 3 

ZON E 

ZONE 

ZONE 

ZONE 

ZON E 

ZONE 

ZON E 1 

ZONE 

ZON E 

ZONE 

ZONE 

ZONE 

ZON E 

ZONE 

ZONE 1 

ZONE 

ZON E 

ZON E 

ZONE 

ZONE 

ZON E 3 

ZONE 

ZON E 

ZONE 

ZONE 

ZONE 

ZONE 

ZON E 

ZONE 

ZONE 

ZONE 

ZONE 

ZON E 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 



SPECI ES NAME 

POA ALP I GENA 

POA ARCT I CA 

POS GLAUCA 

POA MALACANTHA 

POA PRATENSI S 

POLEMON I UM ACUT I FLORUM 

POLEMONIUM BOREALE 

POLYGONUM BISTORTA PLUMOSUM 

POL YGONUM V I V I PARUM 

POTENT I L LA HOOKER I ANA HOOKER I ANA 

POTENTILLA HYPARCTICA 

POTENT I L LA PALUSTR I S 

POTENT I LLA PULCHELLA 

POTENTILLA UNIFLORA 

PRIMULA BOREALIS 

PUCCI NELL I A ANDERSON I I 

PUCCINELLIA ANGUSTATA 

PUCCI NELL I A PHRYGANODES 

PYROLA GRANDIFLORA 

RANUNCULUS GMELINI GMELINI 

RANUNCULUS HYPERBOREUS HYPERBOREUS 

RANUNCULUS NIVALIS 

RANUNCU LUS PA L LAS I I 

RANUNCULUS PEDATIFIDUS AFFINIS 

RANUNCULUS TRICHOPHYLLUS ERAD ICATUS 

RUBUS CHAMAEMORUS 

SAGINA INTERMEDIA 

SAL IX ALAXENSI S ALAXENS I S 

SALIX ARCTICA 

SAL I X ARCTOPH I LA 

S ALI X BRACHYCARPA "I I PHOCLADA 

SAL I X GLAUCA 

SALIX LANATA RICHARDSONII 

SALIX OVALIFOLIA OVALIFOLIA 

SALIX PHLEBOPHYLLA 

SAL I X PLAN I FOL I A PULCHRA PULCHRA 

SALIX RETICULATA RETICULATA 

SAL I X ROTUND I FOL I A ROTUND I FOL I A 

SALIX SPHENOPHYLLA 

SAUSSUREA ANGUST I FOL I A 

SAXIFRAGA BRONCHIALIS FUNSTONII 

SAXIFRAGA CAESPITOSA 

SAXIFRAGA CERNUA 

SAXIFRAGA FOLIOLOSA 

SAX I FRAGA HI ERAC I FOL I A 

SAXIFRAGA HIRCULUS PROPINQUA 

SAXI FRAGA NELSON I ANA 

SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 

SAXIFRAGA RIVULARIS 

SAXIFRAGA TRICUSPIDATA 

SEDUM ROSEA INTEGRIFOLIUM 
SENECIO ATROPURPUREUS FRIGIDUS 

S ENEC 10 CONGE S TUS 

SENECIO HYPERBOREAL I S 

SENECIO RESEDIFDLIUS 

SILENE ACAULIS 

SILENE INVOLUCRATA 

S ILENE WAHLBERGELLA ARCT ICA 

SPARGAN I UM HYPERBOREUM 

STELLARIA EDWARDSII 

STELLARIA HUMI FUSA 

STELLARIA LAETA 

TARAXACUM CERATOPHORUM 

TARAXACUM PHYMATOCARPUM 

THAL I CTRUM ALP I NUM 

THLASP I ARCT I CUM 

TOFIELDIA PUSILLA 

TRI SETUM SP ICATUM 

UTRICULARIA VULGARIS MACRORHIZA 

VACCINIUM ULiGINOSUM MICROPHYLLUM 

VACCINIUM VITIS-IDAEA MINUS 

VALERIANA CAPITATA 

WI LHELMS IA PHYSODES 

Table Dl (cont'd). 

PHYS I OGRAPH IC UN IT 

ARCT I C 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCT I C 

ARCT I C - BOREAL 

ARCT IC - ALPI NE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCT I C 

ARCT I C - BORE AL 

COASTAL 

ARCTIC - ALPINE 

COASTAL 

COASTAL 

COASTAL 

COAS T AL 

ARCT I C - BOREAL 

ARCT I C - BORE AL 

ARCTIC - ALPINE 

ARCT I C 

ARCT I C 

ARCTIC - ALPINE 

ARCT I C - BOREAL 

ARCT I C - BORE AL 

ARCTI C 

ARCT I C 

ARCTIC - ALPINE 

ARCT IC 

ARCT I C 

ARCT I C - ALP I "I E 

ARCTIC 

COAS T AL 

ARCT I C 

ARCT I C 

ARCTIC - ALPINE 

ARCT I C 

ARCTIC - ALPINE 

ARCT I C 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTIC - ALPINE 
ARCT I C 

ARCTIC - BOREAL 

ARCT IC 

ARCTIC - ALPINE 

ARCT I C - AL P I "I E 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCT I C 

ARCT I C 

COASTAL 

ARCT I C - ALPI "IE 

ARCTIC - ALPINE 

ARCT I C 

ARCTIC - ALPINE 

ARCT I C 

ARCTIC - ALPINE 

ARCTIC - ALPINE 

ARCTI C - BOREAL 

ARCT I C - ALP I "I E 

ARCTIC - BOREAL 

ARCTIC - ALPINE 

ARCTIC 
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GEOGRAPH Ie RANGE 

CI RCUMPOLAR 

C I R CUI4?O LAR 

CI RCUMPOLAR 

NORTH AMERICA, ASIA 

CI RCUMPOLAR 

W NORTH AMERICA, AS I A, EUROPE 

CI RCUMPOLAR 

NORTH AMERICA, ASIA 

CI RCUMPOLAR 

NORTH AMERICA, ASIA 

CIRCUMPOLAR 

NORTH AMERICA, ASIA 

CI RCUMPOLAR 

NORTH AMERICA, ASIA 

NORTH AMERICA, ASIA 

EASTERN NORTH AMER ICA 

CI RCUMPOLAR 

CI RCUI4?OLAR 

CI RCUMPOLAR 

NORTH AMERICA, ASIA 

CI RCUMPOLAR 

CIRCUI4?OLAR 

CI RCUMPOLAR 

CIRCUI4?OLAR 

CIRCUMPOLAR 

CIRCUMPOLAR 

CI RCUMPOLAR 

NORTH AMERICA, ASIA 

CIRCUMPOLAR 

EASTERN NORTH AMER ICA 

NORTH WEST AMERICA 

CIRCUI4?OLAR 

CI RCUMPOLAR 

NORTH AMERICA, ASIA 

NORTH AMERICA, ASIA 

NORTH AMERICA, ASIA 

CIRCUMPOLAR 

NORTH WEST AMER ICA 

NORTH AMERI CA, AS I A 

NORTH WEST AMER ICA 

NORTH AMERICA, ASIA 

CIRCUI4?OLAR 

CIRCUMPOLAR 

CIRCUI4?OLAR 

CI RCUMPOLAR 

CIRCUI4?OLAR 

NORTH AMERICA, ASIA 

CIRCUI4?OLAR 

CI RCUMPOLAR 

NORTH AMER ICA 

NORTH AMERICA, ASIA 
NORTH AMERICA, ASIA 

CIRCUMPOLAR 

NORTH wEST AMER ICA 

NORTH AMERICA, ASIA 

EASTERN NORTH AMER ICA 

CIRCUMPOLAR 

CIRCUI4?OLAR 

CI RCUMPOLAR 

CIRCUMPOLAR 

CI RCUMPOLAR 

NORTH AMERICA, ASIA 

C I RCUMPO LAR 

NORTH AMER I CA 

CI RCUMPOLAR 

NORTH WEST AMER ICA 

CI RCUMPOLAR 

C I RCUI4?O LAR 

NORTH AMER I CA 

CIRCUI4?OLAR 

CIRCUMPOLAR 

NORTH AMERICA, ASIA 

NORTH AMERICA, ASIA 
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(OUNG'S ZONES 

ZONE 

ZON E 

ZONE 

ZON E 2 

ZONE 

ZONE 

ZONE 2 

ZON E 2 

ZONE 

ZONE 

ZONE I 

ZONE 

ZONE 

ZON E 2 

ZONE 2 

ZONE 2 

ZONE I 

ZONE 

ZONE 

ZONE 2 

ZONE 2 

ZONE 2 

ZONE 2 

ZONE 

ZONE 

ZON E 

ZONE 

ZONE 

ZONE 

ZON E 

ZONE 

ZON E 

ZONE 

ZON E 

ZONE 

ZON E 

ZONE 

ZON E 

ZONE 

ZONE 

ZONE 

ZON E I 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 
ZON E 

ZONE 2 

ZONE 

ZONE 

ZONE 

ZONE 

ZONE 2 

ZONE 4 

ZONE 

ZONE 

ZON E 

ZONE 

ZONE 

ZONE 

ZON E 

ZONE 

ZONE 

ZONE 4 

ZONE 

ZONE 

ZON E 

ZONE 



Table D2. Comparisons between the various floristic units. 

I. Physiog raphic unit by geographic range II. Physiographic unit by northern limit III. Geographic range by northern limit 

Pct. of Pct. of 
physiographic Pct. of physiographic Pct. of Pct. of Pct. of 

No. unit Total No. unit Total No. Range unit Total 

Arctic-alpine Arctic-alpine North American 

North America 8 7.4 3.6 Zone 1 17 15.7 7.6 Zone 1 1 6.3 .4 

N. Amer.-Asia 29 26.9 13.0 Zone 2 46 42.6 20.6 Zone 2 5 31. 3 2.2 

E. North Amer. 1 .9 .4 Zone 3 39 36.1 17.5 Zone 3 8 50.0 3.6 

Circumpolar 60 55.6 26.9 Zone 4 _6_ 5.6 -..1.---L Zone 2 12.5 .9 

NW America 4 3.7 ~. B lOB 100.0 4B.4 -16- 100.0 ~ 
W.N. Amer. , Asia, Europe 6 5.6 2. 7 

~ 100.0 48.4 Arctic N. Amer. , Asia 
Zone 1 11 14.9 4.9 Zone 1 1 1.5 .4 

Arctic Zone 2 31 41. 9 13.9 Zone 30 44.8 13.5 

North America 6 8.1 2.7 Zone 3 29 39.2 13.0 Zone 33 49.3 14.8 

N. Amer.-Asia 30 40.5 13.5 Zone 4 _3_ 4.1 1.3 Zone 3 4.5 1.3 

E. North Amer. 2 2. 7 .9 74 100.0 33.T ~ 100.0 3Q.O 
Circumpolar 28 37.8 12.6 

N NW America 8 10.8 3.6 Arctic-boreal E. North America 

W W. N. Amer. , Asia, Europe 0 0 0 Zone 1 0 0 0 Zone 1 40.0 .9 
1.0 -74- lOoT 33.2 Zone 2 I. 16. 7 1.8 Zone 3 60.0 1.3 

Zone 3 12 50.0 5.4 Zone 0 0 0 

Arctic-boreal Zone 8 33.3 3.6 Zone 0 0 0 

North America 8. ') .9 2;;- 100.0 - 1Q.8 -5- 100.0 ~ 
N. Amer.-Asia 16. 7 1.8 
E. North Amer. 0 0 0 Coastal Circumpolar 

Circumpolar 17 70.8 7.6 Zone 3 17.6 1.3 Zone 1 27 23.3 12. 1 

NW America 0 0 0 Zone 8 47. 1 3.6 Zone 2 46 39.7 20.6 

W.N. Amer. , Asia, Euro["" 4.2 .4 Zone ') 29.6 2.2 Zone 3 33 28.4 14.8 
100.0 ~ Zone I 5.9 .4 Zone 4 10 8.6 4.5 

17 100.0 ~ ~ 100.0 ~ 
Coastal 

North America 0 0 0 NW Arne rica 

N. Amer.-Asia 23.5 1.il Zone 1 0 0 0 

E. North Amer. ll.il .9 Zone 2 1 8.3 .4 

Circumpolar II 64. 7 4.9 Zone 9 75.0 4.0 

NW America 0 0 0 Zone 2 16.7 __ ._9_ 

W.N. Amer. , Asia, Europe 0 0 0 12 100.0 5. ] 

17 100:-0 77,-
W.N. Amer. , Asia, Eur. 

Zone 1 0 0 0 
Zone 2 57. 1 1.8 
Zone 28.6 .9 
Zone 1 14.3 .4 

100.0 -3.-1-




