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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 macroscale  

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 Research (INSTAAR), University of Colorado, Boulder. It was  

written as a doctoral thesis prepared in 1981 at the University of Colorado, Depart-
ment of Environmental, Population and Organismic Biology. The study was initiat-
ed in 1973 under the U.S. Tundra Biome portion of the International Biological Pro-
gram (IBP) and is part of CRREL research activities conducted under DA Project  

4Α161102ΑΤ24, 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^rková, INSTAAR, reviewed the vegetation 
section. Individuals who participated in the field work included John Batty, John 
Davidson, Fred Rowley, Jane Westlye, Eleanor Werbe, Ken Bowman and Kate Pal-
mer. Computer expertise came from Ken Bowman, John Albrecht, Kevin Dorr, 
Margaret Eccles, Kevin Sleeker and Steve Carnes. Drafting was done by Vicki Dow, 
Don Mills, Ken Bowman, Martha Bramhall and Eleanor Huke. Kate Salzburg of 
INSTAAR and Stephen Bowen of CRREL helped with numerous aspects of the tech-
nical illustrations. 

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

Most of the soils were analyzed at the INSTAAR sedimentology laboratory by Rolf 
Kihl. Dr. J. McKendrick, Agricultural Experiment Station, Palmer Research Cen-
ter, University of Alaska, analyzed the soil nutrients. Tom Boldin, technician at the 
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  

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 

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- 

tion of northern Alaska in terms of microscale, 
mesoscale and macroscale environmental gra-
dients, and his precedent is followed here.* 

* The microscale 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 macroscale 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. 

2 



The microscale 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  

in the height and growth ring widths of Salix Jan-
ata ssp. richardsonii along a 100-km transect from 
the coast to the arctic foothills. 

This work was part of a multidisciplinary effort 
conducted by the International Biological Pro-
gram (IBP) 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 °W, 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- 

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 
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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, 
thermokarst 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  

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, Κο -
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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Figure 6. Generalized stratigraphic profile of the Prudhoe Bay region. (Adapted from BP  
Alaska 1971.)  

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  

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  
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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 
(198Oc) 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 
198Oc).  

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). 

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 (1980α) 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 80% 
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-long 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 Kdp-
pen (1936). 

During the winter the sun is below the horizon 
for 49 consecutive days, and the mean monthly 
temperatures remain below 0 °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 - ' 73% of the time and exceeded 39 km h - ' 
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 
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Table 1. Summary of available climatic data (temperature, precipitation and wind) for Prudhoe Bay, Alaska 
 

(1970-1978).  

a. TEΜPERATURE'  

Temperature (CC) Thaw 

-days 

Distance from coast  

(km)  

Shortest 

Along  

wind vector  Location 	J  F  Μ  A  Μ  J J 	A 	S 	Ο 	,V 	D 	Annual 	degree 

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 	5.8 	1.4 556  
1977 - 	1.2 5.7 7.6 	9.8 	5.8 	- 6.0 879  

b. PRECIPITATION'  

Unfrozen 	Snow 	Tota! thawed  
Duration of 	precip. 	water 	precip.  

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

1977 31 May-6 Oct 	1 01 	165 	266  
1978 5 Jun-29 Sep 	83 	95' 	178  

c. WIND  

Mean speed (kmihr)  

Principal direction(s) (%% of winds from this octant)  

Location  J F .Μ ,λ .Μ 	J 	 J 	 .λ 	S Ο ti' D 

Pad F'  
1974 	 > 32.2 	ί 6.4 	> 23.0 	> 30.2 	> 2Ι.8 	18.7 	14.2  

NE- Ε(45) ΝΕ - Ε(45) ΝΕ - Ε(70) Ε -SE(73)  ΝΕ - Ε(62)  SW-W(53) SW-W(58) 

	

W-NW(30) 	 ΝΕ - Ε(24) ΝΕ - Ε(21) 

1975 	 > 22.0 	> 21.3 	Ι5.5 	13.6 	> 25.7  

SW-W(57) ΝΕ - Ε(42) Ε -SE(31) W-NW(43)  ΝΕ - Ε(68)  
ΝΕ - Ε(28)  SW-W(41) SW-W(20) Ε -SE( Ι7)  

Gas Arctic site° 
1977' 	 17.5 	13.0  

ΝΕ - Ε(42) E-SE(51)  

Ι978 
	

15.7 	Ι7.2 	Ι3.7  
Ν Ε - Ε(54) Ν Ε - Ε(39) Ε -SE(27)  

Ν - ΝΕ(28) ν - ΝΕ(38) 

' Haugen (1979) and Walker et al. (1980).  
' January missing.  
' Haugen (1979), IBP site (Wyoming snow gauge).  
' Gauge bridged over by snow.  

Gamara and Nunes (1976); speed data derived from the following classes:  
calm, 1-3, 4-6, 7-10, 11-16, 17-21, > 21 knots, directions derived from 20° interval wind roses.  

° Everett (1980b); 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 m/s, directions derived from 15° interval 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 m3),*  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, Ν75 °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 1) 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.  

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. 
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6 	The cold soil of frost scar 	Upland Tundra 	Brunisolic Turbic Cryosol 
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. 

A cold, wet, gray and mot- 	Meadow Tundra 	Gleysolic Static Cryosol 
tled mineral soil with no or 
only a shallow (< 25 cm 
thick) organic surface hori-
zon. 

Pergelic-Ruptic- 
Aqueptic Cryaquoll 

Frost scar terrain 

Inceptisols 
Pergelic Cryaquept Wet sites with little accumu-

lation of organic materials; 
wide variety of sites, includ-
ing frost scars, flood plains, 
drained lake basins. 

Humic Organic Cryosol 

Mesic Organic Cryosol 

Fibric Organic Cryosol 

Regosolic Static Cryosol 
(fragmental particle size at 
family level). 

Moist sites with deep organ-
ic materials (e.g. polygon 
rims, some polygon centers, 
strangmoor hummocks). 

Wet sites with deep organic 
materials (e.g. wet low-
centered polygon centers and 
troughs). The most common 
organic soil of the region. 

Very wet sites with deep 
organic materials (e.g. wet 
low-centered polygon cen-
ters, partially drained lake 
basins). 

River alluvium. 

Regosolic Static Cryosol 
	

Sand dunes. 
(sandy particle size at fami- 
ly level). 

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

Approximate 	 Approximate 
Taxonomic 	Mapping 	Identifying field 	 Tedrow 	 Canadian 	 Typical 

name* 	 code* 	characteristics 	 equivalentt 	 equivalent** 	 microsite 

Mollisols 
Pergelic Cryoboroll 

Pergelic Cryaquoll 

1 	A cold more or less freely 	Rendzina 	Brunisolic Static Cryosol 	Pingos, well-drained hum- 
drained soil, underlain by 	 (subhumid to semiarid soil 	rocky terrain, high-centered 
permafrost, with a dark, 	 climate at family level), 	polygons, ridges. 
humus-rich, granular- 
textured surface horizon 
a_ 18 cm thick; free carbon- 
ates throughout. 

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

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 	cludes Terric Humic Organic 	moderate accumulation of 

	

having a surface horizon 	Bog 	 Cryosol, and Terric Mesic 	organic materials; wide var
a 25 cm thick, composed 	 Organic Cryosol). 	 ety of wet microsites. Many 

	

of predominantly organic 	 otherwise organic soils that 
(peaty) material, 	 have been diluted with loess 

materials are classified here. 

Histosols 
Pergelic Cryosaprist 	3(3) A cold, wet, dark-colored 	Bog 

soil composed of completely 
decomposed organic material 
to depths > 40 cm. 

Pergelic Cryohemist 	3(2) A cold, wet, dark-colored 	Bog 
soil composed of moderately 
decomposed organic mate- 
rial to depths > 40 cm. 

Pergelic Cryofibrist 	4(2) A cold, wet, reddish-yellow- 	Bog 
ish soil composed of little 
decomposed fibrous organic 
material to depths > 40 cm. 

Entisols 
Pergelic Cryorthent 	 5 	A cold, somewhat freely 	Alluvial 

drained, gravelly soil, lack- 
ing significant horizon de- 
velopment and generally free 
of organic material. 

Pergelic Cryopsamment 	 A cold, dark grayish brown 	Regosol 
more or less freely drained, 
sandy soil, lacking signifi- 
cant horizon development 
and generally free of organic 
material. 

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

** Canada Soil Survey Committee (1978). 
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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 interflu νes with slightly  
convex polygons. In many instances Cryaquoll  

profiles are highly contorted due to frost stirring,  
which may or 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 - ' (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  

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 m 2 , 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.  
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WILDLIFE 

The fauna of the region reflects the coastal loca-
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 
(Rangifer tarandus grant!) and arctic ground 
squirrels (Spermophilus parryi) 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- 

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 (Alopex /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 groenlandicus) 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 
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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 (Mustela 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 (Mustela vison) and river otters 
(Lutra canadensis) in the Kuparuk delta. Other 
taxa that may occur include the coyote (Canis (a-
trans), two species of shrew (Sorex cinereus and S.  
arcticus), two voles (Clethrionomys rutilus 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  

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 alpina), 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 nivalis).  

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 albifrons), pintail 
(Anas acuta), oldsquaw (Clangula hyemalis), king 
eider (Somateria spectabilis), 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 ρο-
marίmus, 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.  
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L. mutus nelsoni) 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 Nuigsut, 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  

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. 1 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 km 2 . 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 km 2 . 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 
17% 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 
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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 1970 α, 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 thermokarst (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  

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 thermokarst 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, pingos  
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.  
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CHAPTER 3. MICROSCALE 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.). 

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 Bi 
or B2. Dry Dryas integrifolia, Carex rupestris, 
Oxytropis nigrescens, Lecanora epibryon dwarf 
shrub, crustose lichen tundra (Stand Type B1, Fig. 
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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).  

Community  

B—Dry sites  
Β1 it 	Dry Dryas integrifolia, Carex rupestris, Oxytropis  

nigrescens, Lecanora epibryon dwarf shrub, crustose 
lichen tundra 

Dry Dryas integrifolia, Saxifrage oppositifolia, Lecanora  
epibryon dwarf shrub, crustose lichen tundra  

Dry Saxifrage oppositifolia, Juncus biglumis forb barren  

Dry Epilobium latifolium, Artemisia arctica forb barren  

Dry Dryas integrifolia, Salix ovalifolia, Artemisia  

borealis dwarf shrub, forb barren  

Dry Dryas integrifolia, Astragalus alpinus dwarf  
shrub, forb tundra  

Dry Braya purpurascens, Anemone parviflora, Arcta-
grostis latifolia forb, grass tundra  

Dry Cochlearia officinalis, Puccinellia phryganodes forb,  
grass barren  

Dry Elymus arenarius, Dupontia fisheri grass barren  

Dry Braya purpurascens, Puccinellia andersonii forb,  
grass barren  

Dry Dryas ίntegrίfolίa, Sedum rosea prostrate shrub,  
forb tundra  

Dry Salix rotundifolia, Salix planifolia ssp. pulchra,  
Ochrolechia frigida dwarf shrub, crustose lichen  
tundra  

Dry Salix ovalifolia, Artemisia borealis dwarf shrub,  
forb tundra  

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

Moist Salix rotundifolia, Carex aquatilis, Dicranum  
elongatum, Ochrolechia frigida dwarf shrub, crustose  
lichen tundra  

U—Moist sites  
U1 t 	Moist Carex aquatilis, Dryas integrifolia, Ochrolechia  

frigida sedge, dwarf shrub, fruticose lichen tundra  

U2t 	Moist Eriophorum vaginatum, Dryas integrzfolia,  
Tomenthypnum nitens, Thamnolia subuliformis tussock  
sedge, dwarf shrub tundra  

U3 t 	Moist Eriophorum angustifolium, Dryas integrifolia,  

Tomenthypnum nitens, Thamnolia subuliformis sedge,  
dwarf shrub tundra  

U4t 	Moist Carex aquatilis, Dryas integrifolia, Salix arctica,  
Tomenthypnum nitens sedge, dwarf shrub tundra  

Characteristic  
microsite  

Pingos, ridges, high polygon  
centers, often gravelly soils  

Similar to Stand Type B1, 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  

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  

Sample  
plot no. *  

ΟΙΟΒ,  1411,  1520, 1001  

010Α, 1401, 1505, 1412,  
1513  

0801, 1491, 1506  

1105, species list from  
Little Putuligayuk  
River  

1207  

Ι507  

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  

1405, 1406, 1410, 1415  

0203  

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

030Β, 0303, 030Α,1512,  
1514,1519  

Stand 
type  

Β2 t  

Β3  t  

Β4 t  

Β5  t  

Β6 t  

Β7 t  

Β8  

Β9  

Β10  

Β11  

Β12  

Β13  

Β14 t  

Β15  Coastal polygon rims and high 	1313  
polygon centers  

U6t 	Dry Dryas integrifolia, Cassiope tetragons, Cetraria 	Well-drained snowbanks 
	

0901, 1416, 1509  
nivalis dwarf shrub, fruticose lichen tundra  

U7t 	Moist Salix rotundίfolia, Equisetum scirpoides dwarf 	Late-thawing snowbanks 
	

0902, 1417  
shrub tundra  

* Italicized plot numbers are 1- x 10-m ordination plots; the remainder are 1- x 1-m plots.  

t Occurs on at least one of the four master maps (Walker et al. 1980).  
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1102  

1002,1418,1502,1422  

1303, 1311  

1309  

1210  

1420, 1414, 1404,1407  

040Β,1503,1511,1516,  
1501,040Α, 1308,1304  

1203, 1205  

050Α, 050Β, 1517  

1101, 1508  

Species list from Sag-
avanirktok R. delta  

1107  

1306  

1302, 

1310  

1209  

1402, 

060Β, 

1206  

1318  

1408, 1413, 1518  

060Α, 1307  

Species list from dunes 
area  

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

Stand 
	

Characteristic 
	

Sample  
type 
	

Community 	 microsite 	 plot no. *  

U8t 	Moist Salix Janata, Carex aquatilis dwarf shrub, sedge 
	

Streambanks, lake margins 
	

1103  
tundra 

U9t 	Moist Dryas integrifolia, Eriophorum angustifolium, 
Tomenthypnum nitens, Didymodon asperifolius dwarf 
shrub, sedge, moss tundra 

UlOt Moist Festuca baffinensis, Papaver macounii, Ranuncu-
lus pedatifidus forb, grass tundra 

U 12 	Moist Carex aquatilis, Salix planifolia ssp. pulchra, 
Campy/ium stellatum sedge, dwarf shrub tundra 

U 13 	Moist Dupontia fisheri, Cochlearia officinalis grass, forb 
tundra  

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

M—Wet sites  
M 1 t 	Wet Carex aquati/is, Carex rariflora, Saxifrage foliolosa 

sedge, forb tundra 

Μ2 t 	Wet Carex aquatilis, Drepanocladus brevifo/ius sedge  
tundra 

Μ3 t 	Wet Carex aquati/is, Dupontia fisheri, Calhergon 
richardsonii sedge tundra 

M4t 	Wet Carex aquati/is, Scorpodium scorpioides sedge 
tundra 

Μ5 t 	Wet Carex aquati/is, Salix rotundifolia sedge, dwarf 
shrub tundra  

Μ6 	Wet Juncus arcticus, Salix ovalifo/ia rush, dwarf shrub 
tundra 

Μ7 	Wet Equisetum arvense, Alopecurus a/pinus horsetail, 
grass tundra 

Μ8 	Wet Dupontia fisheri, Carex aquati/is, Campy/ium 
stellatum graminoid, moss tundra 

Μ9 	Wet Carex subspathacea, Puccinellia phryganodes 
sedge tundra 

M10 	Wet Carex aquati/is, Dupontia fisheri, Eriophorum 
angustifolium graminoid tundra 

M11 	Wet Carex aquatilis, Dupontia fisheri, Salix ovalifolia 
graminoid, dwarf shrub tundra 

E—Emergent sites  
E1 t 	Aquatic Carex aquatilis sedge tundra 

E2t 	Aquatic Arctophila ful να grass tundra 

Ε3 t 	Aquatic Scorpidium scorpioides moss tundra 

E4t 	Aquatic Dupontia fisheri, Carex aquatilis graminoid 
tundra 

W—Open water  
W1 t 	None 

W2t None 

W3 t 	Varies 

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 
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Table 3 (cont'd).  

Stand 
	

Type of 
	

Characteristic 
	

Sample  

type 
	

disturbance 
	 microsite 

	
plot no. *  

D—Disturbed sites  
D1 t 	Bare earth with pioneering species, e.g. Brays pur- 

purascens, Ceratodon ilurilureus, Bryum spp., Marchan- 
tia polymorphs  

D2t 	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 

* Italicized plot numbers are 1-x 10-m ordination plots; the remainder are 1-x 1-m plots. 
t Occurs on at least one of the four master maps (Walker et al. 1980). 

Figure 8. Stand Type B1. 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 Saxifrage oppositifolia. Sedges  
are scattered and are mainly Carex rupestris. Erect  
dicotyledons include Drabs alpine, Chrysanthe-
mum integrifolia, Papaver lapponicum, Les-
querella arctica, Pedicularis lanata and P. 
capitata. Α high percentage of the soil is unvege-
tated or is vegetated with crustose lichens, includ- 

ing Lecanora epibryon, Ochrolechia frigida and  
Pertusaria spp. Often there is a fine pattern of  
small nonscrted 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- 
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Figure 9. Stand Type B2. Dry Dryas integrifolia, Saxifrage oppositifolia, Lecanora  

epibryon dwarf shrub, crustose lichen tundra on the margin of a drained lake.  

formis, Cetraria cucullata, C. islandica, Peltigera  

canina, Bryum spp., Encalypta alpine, E. procera  

and Drepanocladus uncinatus.  

Dry Dryas integrifolia, Saxifrage oppositifolia,  
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. Sax ίfraga oppositi-
folia, Salix reticulata and S. arctica are usually  
more abundant than in Stand Type B1, and Carex  
rupestris and Oxytropis nigrescens are less likely  
to occur here than in Type B1.  

Moist tundra  
Mesic upland sites generally have moist gramin-

oid tundra with either Stand Type U3 (moist Erio-
phorum angustifolium, Dryas ίη tegrίfol ίa, To-
menthypnum nitens, Thamnolia subuliforrnis  

sedge, dwarf shrub tundra, Fig. 10 and 11) or U4  

(moist Carex aquatilis, Dryas integrifolia, 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 subuliforrnis, Dactylina  
arctica, Cetraria cucullata, C. islandica). Both  
types are dominated by sedges (e.g. Eriophorurn  
angustifolium ssp. triste, Carex aquatilis, C. bigel- 

owii, C. membranacea, C. misandra and C. atro-
fusca) and Dryas integrifolia. Dwarf willows (Sa-
lix arctica, S. reticulata, S. lanata) are also impor-
tant, particularly in Stand Type U4. The principal  

erect dicots are Chrysanthemum integrifolia, Sen-
ecio atropurpureus ssp. frigidus, Pedicularis Jan-
ata, P. capitata, Polygonum viviparum and Papa-
ver macounii. The moss carpet is dominated by  
Tomenthypnum nitens, Ditrichum flexicaule, Dis-
tichium capillaceum, Hypnum bambergeri, Or-
thothecium chryseum and Drepanocladus brevi-
folius. Some upland sites, particularly in the west-
ern part of the area, have large components of Lr--
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  
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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 Α  

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  
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Figure 12. Stand Type M2. Wet Carex aquatilis, Drepanocladus brevifolius sedge 
tundra in the basin of low-centered polygon. 

with the Pergelic Cryaquolls in the inter-frost-scar 
areas has been termed a Pergelic Ruptic Aqueptic 
Cryaquoll (Everett 1980e). 

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 brevifo/ius 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 Eriophorurn russe-
olum, Carex rotundata and especially Eriophorum 
angustifolium ssp. subarcticum, are also common. 
Dwarf willows, such as Salix Janata 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 Saxifrage hirculus, Silene wahlbergella 
and Cardamine pratensis. The moss carpet is 
dominated by Drepanocladus lycopodioides ver. 
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  

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 1980e). 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 aη -
gustifolium are also common. The only common  
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Figure 13. Stand Type M4. Wet Carex aquatilis, Scorpidium scorpioides sedge 
tundra in a drained lake basin. 

Figure 14. Stand Type El. Aquatic Carex aquatilis sedge tundra on the edge of a 
small lake. 
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SNOWBANK AREA  

MESIC SLIGHTLY CONVEX POLYGON  
(RETICULATE MICRORELIEF) /  

.^ιιιιιιιιιιιι _ ι̂/̂ . 

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 E1, Fig. 14). Other taxa include 
Eriophorum scheuchzeri, Caltha palustris and 
Utricularia vulgaris. Type E1 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 50% 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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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 marl on the bottom. In some areas, espe-
cially in beaded streams, the emergent vegetation 
includes other taxa, such as Caltha palustris, Hip-
purls 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  

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 Aulacomnium 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 integrifolia, Saxifrage oppositifolia,  
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 angustifolium, 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 aquatilis, Dryas integrifolia, 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-
vifolius 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 aquatilis, 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  
inlegrifolia, Salix reticulata, Cetraria richardsonii  

dwarf shrub, fruticose lichen tundra (Stand Type  

Β14, Fig. 17), is the least distinct and often grades  

imperceptibly into Types B1, Β2 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. island/ca, 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-
churn flexicaule and Thuidium abietinum.  

The central band, dry Dryas ίntegrίfol ίa, Cassi-
ope tetragons, Cetraria nivalis dwarf shrub, fruti-
cose lichen tundra (Stand Type U6, Fig. 18), is the  

easiest to recognize because of the abundance of  

Cassiope tetragons. The moss and lichen cover is  
similar to that in Stand Type  Β14.  Other impor-
tant vascular taxa include Salix rotundifolia, S. re-
ticulata, Pedicularis capitata, Carex scirpoidea,  

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

in the foreground is mainly Type Β14, Dry Dryas integrifolia, Salix reticulata, Cetraria  

richardsonii dwarf shrub, fruticose lichen tundra.  
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Figure 18. Stand Type U6. Dry Dryas integrifolia, Cassi-
ope tetragons, Cetraria nivalis dwarf shrub, fruticose li-
chen tundra in the snowbank on the west side of a pin go 
near Frontier Camp. 

Polygon urn 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 rotundifolia, 
Equiseturn 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. Sa/ix 
rotundifolia forms a tight carpet in these areas. 
Other taxa include Carex aquatilis, Eriophorum 
angustifolium ssp. triste, Salix reticulata, Senecio 
atropurpureus, Equisetum variegatum, E. scir-
poides, Distichium capillaceum, Ditrichum flexi-
caule and Pohlia spp. In stream areas this com-
munity grades into Type M5, which is the Carex 

Figure 19. Stand Type B3. Dry Saxifrage oppositifolia, 
Juncus biglumis forb barren on a frost 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 
100%. The most distinctive frost scar com-
munities occur where there is only a small amount 
of vegetation cover. Dry Saxifrage oppositifolia, 
Juncus biglumis forb barren (Stand Type B3, Fig. 
19) occurs on these features and is very distinctive 
in spring when the Saxifrage 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 
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Figure 20. Bird mound near Drill Site 2. 

taxa are from the dry end of the moisture gra-
dient, including Dryas integrifolia, Minuartia arc-
tica, M. rubella, Chrysanthemum integrifolia, 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. 

Typical vascular plant species include Festuca baf-
finensis, F. rubra, Arctagrostis latifolia, Dryas in-
tegrifolia, 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 pedatifidus, Poa alpigena, P. glauca, P. 
pratensis, Bromus pumpellianus, Draba spp., Sax-
ifrage caespitosa, S. tricuspidate, Androsace sep-
tentrionalis, Oxytropis maydelliana, Potentilla 
uniflora, P. hookeriana, P. hyparctica, Taraxa-
cum ceratophorum and T. phymatocarpum. The 
rich vegetation on bird mounds and animal dens 
has been designated Stand Type U 10. 

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- 
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Figure 21. Stand Type U10. 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 pin go 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. andersonii, Stellaria humifusa and 
Cochlearia officinalis (Stand Type B8, Fig. 23). 
Offshore islands and some beaches have fine 

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 
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Figure 23. Stand Type B8. Dry Cochlearia officinalis,  

Puccinellia phryganodes /orb, 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-
ails (Stand Type M9, Fig. 24). Areas less fre-
quently inundated include meadows with Dupon-
tia fisheri, Carex aquetilis, Eriophorum angusti-
folium and Cochlearia officinalis (Stand Type 
U13). Strand line vegetation varies considerably 
but often includes Poa arctica, Dupontia fisheri, 
Carex aquatilis, Salix planifolia ssp. pulchra, Sax-
ifraga cernun, Petasites frigidus, Potentdln pu1-
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 
bractenta and Thamnolie subuliformis. 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 Μ9. 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 integrifolia,  Saxifraga oppo-
sitifo/ia, Sedum rosea and Draba alpina (Stand  
Type Β11).  

Sand dunes  
Dunes are common in the deltas of the Sagavan-

irktok and Kuparuk rivers. The Sagavanirktok  

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 Β9, Fig. 26). Slightly more stable  
dunes may include other taxa, such as Dupontia  
fisheri, Polemonium boreale, Androsace chamae- 
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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. 
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jasme, Draba lactea, D. cinerea, Artemisia glom-
erate, 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 maritime, 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 B!. 

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-
cladus brevifolius, Calliergon richardsonii, Cin-
clidium lat ίfol ίum and Meesia triquetra. The main 
vascular plants in these basins are Carex aquatilis, 
Dupontia fisheri 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 latifoliurn  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 Arternisia glomerate, A. borealis, 
Papaver lapponicum, Anemone parviflora, Trise-
turn 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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sodes, Astragalus alpinus, Braya purpurascens,  

Equisetum arvense, Parnassia kotzebuei, Saxi-
frage oppositifolia, Polemonium boreale, Salix  
ovalifolia, Festuca rubra, F. baffinensis, Cerasti-
um beeringianum, Minuartia rubella, M. arctica,  

Erigeron eriocephalus, Aster sibiricus, Arabis lyr-
ata ssp. kamchatica and Antennaria friesiana  
(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.  

Epilobium latifolium *  

Eutrema edwardsii  

Festuca baffinensis  

Lloydia serotina  

Oxytropis nigrescens  

Papaver lapponicum  

Parrya nudicaulis  

Polemonium boreale  

Saxίfraga oppositifolia *  

Trisetum spicatum  

* Particularly abundant taxa.  

Many taxa have been found locally only on these  
river bars, including Lupinus arcticus, Thlaspi  
arcticum, Pedicularis verticillate, Senecio hyper-
borealis, Arnica frigida, Castilleja caudata, Astra-
galus aboriginorum, Phlox sibirica, Potentilla bi-
flora, Achilles borealis, Hedysarum alpinum ssp.  
americanum, Oxytropis campestris ssp. gracilis  
and Artemisia tilesii. Somewhat more stable areas  

contain willows. The dominant willow is Salix Jan-
ata 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 angustifolium, Salix arc-
tica, S. rotundifolia, Saxifrage hirculus, Valerians  
capitata, Cardamine pratensis, Dupontia fisheri,  

Catoscopium nigritum, Pohlia spp., Campylium  
stellatum, Cinclidium arcticum and Drepano-
cladus brevifolius. Streambank areas farther in-
land (about 10 km from the coast) have well-devel- 

Α rctagrostis latifolia  

Artemisia borealis  

Artemisia glomerate  

Astragalus aboriginorum  

Astragalus alpinus  

Braya purpurascens *  

Bryum spp.  
Cerastium beeringianum  

Drabs alpine  

Drabs lactea  

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 U8. Moist Salix lanata, Carex aquatilis dwarf shrub, sedge  
tundra along the Putuligayuk River near Pad Β.  

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,  

have dry, sandy, well-vegetated streambanks. 
These have prostrate shrub communities (Stand 
Type B6) dominated by Dryas integrifolia, Astrcz -

galus alpinus, Distichium capillaceum and Ditri-

chum flexicaule, with numerous other taxa such as 
Gentianella propinqua, Astragalus umbellatus, 
Parrya nudicaulis, Silene acaulis, Kobresia my- 
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osuroides, Oxytropis borealis, Carex scirpoidea, 
Salix rotundifolia 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, Ditrichum flexicaule, Disti- 

chium capillaceum, Pohlia spp. and Drepanocla-
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  

0  ο5  
,  

kilometer  

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-km 2  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 Κomárkov ιί  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 U3  
include all the units where U3 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 E1, E2, E3, E4, M4 and W3) covered 45 010  
of the region in 1973. Flooded areas (Type W3)  
covered about 2.5% 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 25% of the region, and the remainder  

of the water-covered surfaces (about 17%) is cov-
ered by marsh and emergent vegetation (Stand  

Types M4, E1, E2, E3 and E4). Less than 1% of  
the region has dry tundra (Stand Types B!, B2 and  

B6). Moist tundra (Stand Types U1, U2, U3 and  
U4) covers about 19% of the region, and wet tun-
dra (Stand Types Ml, M2, M3, M4 and M5) cov-
ers about 43%. (Note that M4 was also counted  

with the water-covered surfaces since this type  

usually has standing water throughout the sum-
mer.) Units dominated by all other stand types, in-
cluding frost scars, snow beds and streamside veg-
etation, account for less than 2% of the mapped  
area.  

The soils also reflect the wetness of the land-
scape. Nearly 31% of the region is covered by a 
complex of wet Histic Pergelic Cryaquepts and 
Pergelic Cryofibrists (Soil Type 4). About 22% 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 12% of the region, and the 
best-drained zonal soils, Cryoborolls (Soil Type 
1), occupy less than 0.5%. Pergelic Cryorthents 
(Soil Type 5), associated with alluvial areas, cover 
about 3%.  

The landform data show a predominance of wet 
terrain types. Low-centered polygons (Landform  

Types 3 and 4) cover about 21 % of the region, and 
strangmoor or disjunct polygon rims (Type 7) 
cover about 22%. Featureless terrain (Type 0), 
commonly associated with drained lake basins, 
covers about 9% of the region. Well-drained land-
forms, including high-centered polygons, reticu-
late patterned ground and pingos, cover only 
about 8% of the region. 

Disturbed sites cover a surprisingly large area: 
over 21 km 2 , or 15% 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 20% 
of their areas covered by lakes, whereas Map 4 has 
about 28% water. Another difference is in the 
dominance of low-centered polygons. In the east-
ern portion of the field, low-centered polygons 
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Table 5. Summary of area measurement data for the master maps of the Prudhoe Bay region (Walker et al.  

1980).  

Map 1 area Map 2 area Map 3 area Map 4 area Total area = 140.9 km2  

(km 2) (%σ) (km 2) ( %ο) (km 2) ( %σ) (km 2) (%) (km 2 ) (%ο)  

Primary vegetation types  
BI 0.14 0.41 0.07 0.20 0.12 0.33 0.07 0.20 0.40 0.28  
B2 0.07 0.20 0.04 0.10 0.15 0.42 0.18 0.50 0.44 0.31  
B3 0 0 0.02 0.06 1.23 3.54 0.03 0.08 1.28 0.91  
B4 0.04 0.11 0 0 0 0 0.04 0.10 0.08 0.05  
B 5 0.10 0.27 0.01 0.01 0 0 0.06 0.18 0.46 0.12  
B6 0.06 0.18 0 0 0 0 0 0 0.06 0.04  
UI 0 0 0 0 0 0 0.03 0.08 0.03 0.02  
U2 0.50 1.41 0 0 0.24 0.68 1.22 3.42 1.96 1.39  
U3 4.55 12.92 3.10 8.76 4.09 11.81 3.61 10.07 15.35 10.89  
U4 1.15 3.28 2.58 7.31 3.06 8.83 2.12 5.92 8.91 6.32  
135 0 0 0.02 0.06 0 0 0 0 0.02 0.01  
U6 0.01 0.01 0 0 0.01 0.02 0.03 0.07 0.05 0.04  
U7 0 0 0 0 0 0 0.01 0.02 0.01 0.01  
138 0 0 0.02 0.07 0 0 0.01 0.03 0.03 0.02  
U9 0.01 0.02 0 0 0 0 0 0 0.01 0.01  
Ml 0 0 0 0 0 0 6.54 18.24 6.54 4.64  
M2 10.19 28.93 11.39 32.30 8.69 25.12 4.30 11.99 34.57 24.54  
M 3 0.81 2.29 0 0 0 0 0.01 0.04 0.82 0.58  
M4 5.11 14.51 4.64 13.16 5.49 15.86 2.95 8.23 18.20 12.92  
MS 0.06 0.18 0.15 0.43 0.08 0.22 0.19 0.52 0.48 0.34  
E1 0.34 0.97 0.19 0.53 0.17 0.49 0.35 0.97 1.05 0.75  
E2 1.01 2.89 1.12 3.18 0.47 1.37 0.97 2.71 3.57 2.53  
E 3 1.02 2.90 0 0 0 0 0 0 1.02 0.72  
E4 0 0 0.01 0.01 0 0 0 0 0.01 0.01  
Lakes 6.23 17.70 7.54 21.38 8.92 25.78 10.07 28.10 32.76 23.25  

Streams 1.23 3.50 1.36 3.84 0.19 0.55 0.17 0.49 2.95 2.09  

Barren areas 7.21  
Total water-covered area (lakes + streams + E1 + E2 + E3 + E4 + M4 + W3) = 62.89 km 2  44.63%  

Soil types  
1 0.04 0.11 0.06 0.17 0.22 0.62 0.33 0.92 0.65 0.46  

2 3.21 9.11 2.41 6.83 2.44 7.04 3.05 8.52 11.11 7.89  

3 8.36 23.74 9.06 25.70 8.13 23.51 5.46 15.23 31.01 22.01  

4 11.82 33.56 10.58 30.01 9.36 27.06 11.56 32.26 43.32 30.75  

5 0.77 2.18 1.79 5.07 0.93 2.68 0.60 1.68 4.09 2.90  

6 0.79 2.23 0.37 1.05 3.02 8.74 1.94 5.40 6.12 4.34  

32 0.08 0.22 0.19 0.54 0.28 0.81 0.21 0.58 0.76 0.53  

Landform types  
1 0.03 0.08 0.04 0.13 0.08 0.23 0.19 0.54 0.34 0.24  

2 0.21 0.60 0.24 0.69 0.21 0.61 0.48 1.33 1.14 0.81  

3 0.11 0.31 0.04 0.10 0.01 0.03 0.06 0.17 0.22 0.16  

4 11.10 31.51 10.20 28.91 6.59 19.04 2.02 5.63 29.91 21.23  

5 0.08 0.22 0.19 0.54 0.28 0.81 0.21 0.58 0.76 0.54  

6 0.77 2.20 0.36 1.04 3.02 8.71 1.98 5.52 6.13 4.35  

7 6.12 17.39 6.22 17.66 7.95 22.99 11.38 31.76 31.67 22.48  

8 0.01 0.03 0.02 0.06 0.11 0.33 0.01 0.02 0.15 0.11  

9 2.98 8.47 2.10 5.95 2.14 6.18 2.41 6.74 9.63 6.83  

0 2.82 8.02 3.21 9.10 2.95 8.52 3.59 10.02 12.57 8.92  

P 0.03 0.09 0.04 0.11 0.10 0.30 0.32 0.90 0.49 0.35  

Α 0.75 2.12 1.79 5.07 0.93 2.68 0.56 1,56 3.28 2.33  

Primary disturbance types  
W3 0.86 2.43 0.89 2.51 0.49 1.42 1.09 3.04 3.33 2.36  

D2 0.77 2.19 1.68 4.77 0.39 1.12 0.96 2.69 3.82 2.71  

D3 0.05 0.14 0 0 0.60 1.74 0 0 0.65 0.46  

D4 0.98 2.77 0 0 0 0 0 0 0.98 0.69  

D5 0.05 0.15 0.06 0.17 0 0 0.15 0.41 0.26 0.18  

D6 0.01 0.01 0 0 0.16 0.47 0.02 0.06 0.19 0.13  

D7 0.66 1.86 1.71 4.85 0.90 2.62 0.23 0.64 3.50 2.48  

Pads 2.03 5.77 0.98 2.79 1.81 5.23 1.07 2.98 5.89 4.18  

Roads 0.91 2.59 0.48 1.35 0.58 1.68 0.59 1.64 2.56 1.81  

Total disturbed areas = 21.18 km 2  = 15.00%  
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Figure 34. Location of study sites and master map areas.  



cover about 32% 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 
M1). 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. 

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 microscale 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 (Bdcher 1963, Gjaerevoll 
1950, 1954, 1956, 1967, Fredskild 1961, R ύύnning 
1965, Lambert 1968, Barrett 1972, Racine 1975, 
Kom ά rkov 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  
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(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- 

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, Κοm^rkov 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 m 2  to 1000 m 2 .  
Fifty-one of the plots were 10 m 2 , the size accepted  
by Shimwell (1971) and others as optimum for  

graminoid communities. The 10-m 2  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- 
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Figure 35. Layout of 10-m 2  study plots. The percentage cover was estimated for all vascular plants in  

each of the ten 1-m 2  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 
	

Abbreviation 	 Units  

Site variables  
Plot number 	 PLOTNUM 

Plot location 	 LOCATN 	1) IBP site, 2) Putuligayuk River site, 3)Angel Pingo, 4)Kuparuk River dunes, 6)Coastal 
site, 7) Pad F site, 8) Drill site 2 

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

Moisture regime 	MOISREG 5-point subjective rating scale: 
1) 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 

Snow regime 	 SNOWREG 5-point subjective rating scale: 
1) 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 

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

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

Vegetation code 	VEGTYPE Walker and Webber (1980) 

Topographic feature 	TOPOFEA 1) Top of high-centered polygon, 2) Side of Pingo, 3) Flat upland, 4) Polygon basin, 
5) Polygon rim, 6) Lake or pond margin, 7) Drained thaw lake, 8) Lake or pond, 
9) Base of Pingo (level), 10) Level creek bank, 11) Sloping creek bank, 12) Flat with 
aligned hummocks, 13) Frost scar, 14) Pingo top, 15) Bird mound, 16) River terrace, 
17) Slumping river bluff, 18) Active sand dune, 19) Stable sand dune, 20) Coastal bluff, 
21) Estuary or lagoon, 22) Polygon trough, 23) Aligned hummock, 24) Gravel bar, 
25) Lowland with frost scars 

Slope inclination 
	

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

Mean hummock 
	

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

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

Bare soil cover 	SOILCOV %  

Rock cover 	 ROCKCOV %%  

Water cover 	 H2000V 	%  

Depth of thaw 	ΤΗΑW77 	Mean of 10 measurements, 15 August 1977 (cm)  

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

Marl surf. cover 	MARL 	% 

Crustose lichen 	CLICCOV % 
cover  

Foliose and fruticose 	FLICCOV % 
lichen cover 

Bryophyte cover 	BRYOCOV % 

Erect dead vegetation 	ERECDED % 
cover  

Prostrate dead and 	PROSDED %  
litter cover 

Plot size 	 PLOTSIZE 1) 10 m 2 , 2) 1 m', 3) Undefined 
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Table 6 (cont'd).  

Variable 	 Abbreviation  Units  

Distance to 	 SAGDIS 	km 
Sagavanirktok River  

Distance to the coast 	WDIST 	km 
along the Ν75 °E 
direction  

Animal variables*  
Caribou 	 CARFECE Caribou feces 

CARGRAZ Evidence of caribou grazing 

Brown lemming 	BRWNLEM Brown lemming sign (nest, runways or feces) 

Collared lemming 	COLLLEM Collared lemming sign (nest or feces) 

Birds 	 MlSBIRD 	Miscellaneous bird sign (feathers, feces etc.) 

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

Ptarmigan 	 PTARMIG Ptarmigan sign (feces or feathers) 

Goose 	 GOOSE 	Goose sign (feces or feathers) 

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

Bear 	 BEAR 	Bear sign (diggings in squirrel mounds) 

Physical factors  
Soil moisture 	 SMOIS77 	15 August 1977 (°7o) 

Bulk density 	 BDΕΝ77 	15 August 1977 (g cm - ') 

Sand 	 SAND 	°/o 

Silt 	 SILT 	070 

Clay 	 CLAY 	°70 

Field capacity 	FLDCAP 	°lo at '/ bar 

Wilting point 	 WILTPT 	°/o at 15 bar 

Hygroscopic moisture 	HYGMOIS %0 

Available water 	AVΗ20 	½ 

Water absorption 	H20ABSN ½ 

Organic matter 	ORGMAT ½ 

Chemical factors  

Soil pH 	 PH 

Ammonium 	 ΝΗ4 	Mass concentration (ppm) 

Nitrate 	 NO3 	Mass concentration (ppm) 

Carbonate 	 CO3 	Mass concentration (%) 

Phosphorus 	 P 	Mass concentration (ppm) 

Potassium 	 K 	 Mass concentration (ppm) 

Calcium 	 CA 	Mass concentration (ppm) 

Magnesium 	 MG 	Mass concentration (ppm) 

* All animal variables were recorded as frequency. In 10-m 1  plots this was the fraction (0.1 to 1.0) of occurrence in ten 1-m' subplots. 

In 1-m 1  plots presence was recorded as 1.0. 
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crorelief, were measured directly. Several 10- x 
10-cm moss samples, two 300-cm 3  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. Most of these have been noted in the anno-
tated checklist of plants (Appendix A). 

Soil analysis 
Two 300-cm 3  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 1/3 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 CO 3  liberated 
from a given mass of soil when HCl 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 

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 Ν 
ΝαΗCO 3  (pH 8.5); for acidic soils it was 0.025 Ν 
HC1 in 0.03 Ν ΝΗ,F (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 2 Ν HC1 and utilized 
the Technicon Autoanalyzer industrial method 
No. 100-70W for NO 3  and No. 98-70W for NH 4 . 
Potassium, calcium and magnesium were extract-
ed with 99.5% ΝH2OAc 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- 
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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 	 Stand  

group 	 types  

Dry alkaline tundra 	 B1, Β2 
Moist alkaline tundra 	 U2, U3, U4 
Wet alkaline tundra 	 Μ2, Μ3, Μ4, Μ ll 
Aquatic tundra 	 E 1, E2, E3 
Dry acidic tundra 	 Β 15, B 12 
Moist acidic tundra 	 M1, Μ8, Μ10 
Wet acidic tundra 	 U 1, U12 
Frost scars 	 Β3 
Streamside sites or dunes 	84, Β5, B6, Β7, Β9, 

Β13, U8, Μ5, M6, Μ7  
Animal dens or bird mounds 	U 10 
Snow patches 	 U6, U7, Β14 
Estuaries or beaches 	 U13, Μ9, Β8  

DRY 	MOIST 	WET 	AQUATIC  

Figure 36. Measured soil moisture vs sub-
jective site moisture regime classes. Alkaline  

and acidic tundra are portrayed separately.  

Figure 37. Moisture-related physical soil characteristics vs site 
moisture regime for alkaline study plots. Standard error bars are 
shown for organic matter; refer to Table 8 for standard deviations of the 
other parameters. 
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Sand (%) 	 Silt (%)  

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

Dry alkaline tundra 	53.2 29.7 	3  
Moist alkaline tundra 	18.4 	12.8 	11  

Wet alkaline tundra 	31.8 	29.8 	11  

Aquatic tundra 	 20.1 	13.4 	3  
Dry acidic tundra 	 64.8 39.5 	2  

Moist acidic tundra 	36.8 43.1 	4  
Wet acidic tundra 	 43.1 	35.4 	4  
Frost scars 	 26.5 	0 	1  

Streamside sites or dunes 	51.5 	18.1 	9  

Animal dens or bird mounds 51.8 	0.1 	2  

Snow patches 	 20.2 	4.2 	2  

Estuaries or beaches 	68.5 	18.8 	4  

All groups combined 	37.8 	27.3 57  

	

31.8 	23.5 

	

60.8 	8.9 

	

51.2 	26.2 

	

40.6 	10.1 

	

15.4 	15.9 

	

32.1 	21.8 

	

35.4 	26.5 

	

50.9 	0 

	

37.3 	15.3 

	

30.9 	0.1 

	

63.8 	4.0 

	

21.6 	16.2 

43.4 	21.5 

pH 	 CO ?  (%ο) 

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

Dry alkaline tundra  

Moist alkaline tundra  
Wet alkaline tundra  

Aquatic tundra  
Dry acidic tundra  
Moist acidic tundra  
Wet acidic tundra  

Frost scars  
Streamside sites or dunes  
Animal dens or bird mounds  
Snow patches  
Estuaries or beaches  

7.5 	0.4 	8 	10.5 	8.3 

7.3 	0.5 	17 	14.2 	10.3 

7.1 	0.8 	15 	14.4 	0.1 

6.9 	0.8 	7 	10.9 	12.9 

5.2 	0.4 	2 	0.1 	0.1 

5.6 	0.6 	6 	0.4 	0.4 
5.7 	0.4 	6 	0.4 	0.5 

7.4 	0.6 	3 	19.5 	19.2 

7.8 	0.3 	11 	13.8 	12.2 

7.2 	0.5 	4 	6.8 	9.0 

7.4 	0.1 	5 	14.9 	9.4 

6.9 	0.8 	4 	7.1 	11.9 

All groups combined 	7.05 	0.86 	89 	11.2 	11.0 

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 14.7% 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  

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

Bulk density  

(g cm')  

Ν  x S. D. Ν x S. D. Ν x S. D. Ν x 	S. D. 	Ν  

3 15.1 7.3 3 14.7 12.7 8 34 24 8 0.84 0.28 	8  

11 20.8 10.7 11 23.9 12.8 17 82 41 17 0.68 0.22 	17  

11 17.0 7.9 11 33.0 20.4 15 228 164 15 0.39 0.24 	15  

3 39.3 19.7 3 36.6 22.1 7 349 209 6 0.26 0.19 	6  

2 19.9 23.6 2 50.2 28.6 2 110 86 2 0.5Ι 0.28 	2  

4 31.1 27.6 4 50.9 10.2 6 159 76 6 0.46 0.37 	6  
4 21.4 19.6 4 55.5 9.9 6 290 51 6 0.25 0.05 	6  
1 22.6 0 1 13.4 11.3 3 38 39 3 1.19 0.50 	3  

9 11.2 4.0 9 5.7 3.9 11 25 23 12 1.10 0.22 	12  

2 17.2 0.1 2 3Ι.6 12.6 4 65 50 4 0.54 0.15 	4  

2 16.0 0.3 2 20.5 11.0 5 63 28 5 0.66 0.15 	5  

4 9.9 3.0 4 34.3 18.7 4 124 56 4 0.54 0.29 	4  

57 18.8 13.2 57 28.0 20.0 89 130.5 135.6 89 0.63 0.36 	89  

CHEMICAL PARAMETERS  

ΝΗ4  (%)  ΝΟ ?  (ppm)  Ρ  (ppm)  Κ  (ppm)  

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

8 11.1 3.3 8 15.2 0.6 8 14  8 8 336 212 8  

17 12.3 4.4 15 Ι0.4 3.2 15 9  6 15 299 62 15  

15 17.9 9.3 13 12.7 4.3 13 9  4 13 317 175 13  

7 23.2 11.8 5 8.1 2.2 5 5  5 5 205 163 6  

2 12.7 0 1 14.3 0 1 3  0 1 349 0 1  

6 19.5 5.8 5 14.4 7.0 5 3  2 5 252 79 5  

6 13.7 2.1 5 11.9 1.8 5 2  1 5 241 72 5  

3 8.7 1.4 3 7.2 2.8 3 5  5 3 125 79 3  

11 11.6 4.0 10 7.4 3.9 10 3  5 10 129 164 10  

4 15.4 3.2 4 14.9 4.4 4 15  8 4 272 106 4  

5 10.5 2.5 5 12.7 4.9 5 12  5 5 303 89 5  

4 Ι8.3 0 1 5.0 0 1 0.1  0 1 92 0 1 

89 14.3 6.7 76 11.9 6.5 76 7.6 6.6 77 257 162 77  
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The organic matter also affects the soil's insu-
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  

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 71% of the variation with these 

Field capacity (%) Wilting point (%) Α vailable 11,0 (%) 
Hygroscopic 
moisture (%) Water absorption (%) 

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

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

60.9 25.6 ί 6 43.7 21.6 16 17.2 8.2 16 4.2 2.2 17 144.7 55.2 16  

75.1 34.9 14 63.6 33.3 14 11.5 5.6 14 4.7 2.9 15 221.9 88.8 14  

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

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

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

107.3 11.2 6 83.7 16.0 6 31.3 6.8 6 7.6 1.2 6 277.8 60.6 6  

40.9 28.0 3 18.7 14.8 3 21.8 13.4 3 2.7 2.2 3 72.5 30.7 3 

16.6 11.2 10 10.5 8.3 10 5.9 3.3 10 1.1 0.7 11 57.7 26.9 10  

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

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

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

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

Total Ca (ppm)  Total Mg (ppm) 

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

5438 2203 8 300 234 8  

6065 Ι829 15 233 152 15  

5316 2024 13 314 337 13  
5179 2524 6 296 292 6  
3648 0 1 627 0 1  

5557 2728 5 424 158 5  

5514 885 5 406 249 5  

4542 2367 3 371 285 3  

2180 1154 10 93 47 10  

7381 1839 4 466 270 4  

6412 1648 5 246 150 5  

1399 0 1 286 0 1  

5113 2294 77 289 235 77  
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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.  
Α 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.  

Most of the Prudhoe Bay soils have high per-
centages of silt and fine sand and are classified as  

silt barns, barns or fine sandy barns (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 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 ΝΟ 3 , P and K, which have all  

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 pingos 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.  
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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- 

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 39.3% by 
weight in a frost scar soil. The highest concentra- 

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  

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 
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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, AVΗ2O, PH, ΝΗ4, NO3, CO3, P, K, CA, MG, SLOPE, SNOWREG, CRYOREG, HUMMOCK,  
CARFECE, SQRRL, BRWNLEM, COLLLEM, PTARMIG, GOOSE, MISBIRD, WDIST, SAGDIS, SΜΟΙS77,  
MOISREG. (These abbreviations are defined in Table 6.)  

Taxa  Environmental parameters 

Vascular plants  
Alopecurus alpinus 
Androsace chamaejasme 
Anemone parvifl οra 
Arctagrostis latifolia 
Arctophila fulva 
Artemisia borealis 

Artemisia glomerate 
Astragalus alpinus 
Astragalus umbellatus 
Brays purpurascens 
Cardamine digitate 
Corex aquatilis 

Corex atrofusca  
Corex bigelowii 
Corex marina 
Corex membranacea 
Corex misandra 

Corex rariflora 
Corex rotundata  
Corex rupestris 
Corex saxatilis  
Corex scirpoidea  

Corex subspathacea 
Cassiope tetragons 
Carastium beeringianum 
Chrysanthemum integrifolium 

Drabs alpine 

Drabs lactea 
Dryas integrifolia 

Dupontia fisheri 
Epilobium laιίfolium 
Equisetum variegatum 
Eriophorum angustifolium 
Eriophorum russeolum 
Eriophorum scheuchzeri 

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

Luzula confuse 
Minuartia arctica 

Oxytropis nigrescens 

P( ±), HUMMOCK(  ±) 
ORGMAT(—), PH(+ ), CO3(±), CA(—), SNOWREG(—), SQRRL(+ *) 
CA(—)  
HUMMOCK( ±) 
CLAY(+), SMΟ IS77(+), ΝΗ4( ±), HUMMOCK(—) 
ORGMAT(—), S ΜΟΙ S77(—), PH(+ ), CO3(±), K(—), CA(—), SNOWREG(—), SQRRL(+ ), 
SAGDIS( — ) 
CA(—), SNOWREG(—), SQRRL(+ *) 
ORGMAT( —), SQRRL( + ) 
K( ±) SLOPE(+ *), SNOWREG( ±), CRYOREG(  ±), HUMMOCK(+ *) 
K(—), SLOPE(+ ), SQRRL(+ ) 
SAND(—), SILT(+ ), CA(+ ), MG(+ ), SLOPE(+ ), HUMMOCK(+ *) 
ORGMAT(+ ), SMΟ IS77(+ *), PH(— ), ΝΗ4(+ ), SLOPE(— *), CRYOREG(_*), 
HUMMOCK(— *), CARFECE(— ) 

CA(+), HUMMOCK(+) 

ORGΜΑΤ(+), PH(—), Ν03(+), CO3(—), CRYOREG(±), CARFECE(+*), Α VH2O(+), 
SAGDIS( + ) 
ORGMAT( + ), SM Ο IS77(+ ), PH(—), MISBIRD(+ ), SAGDIS( + ) 
SILT(+) 
ORGMAT(—), SMΟ IS77(— ), P(+ ), CRYOREG( ±), CARFECE(+ ) 
SAND(—), SILT(+ ), SM Ο IS77(+ ) 
ORGMAT( —), CO3(+ ), SLOPE( + *), SNOWREG( + *), CRYOREG(±), HUMMOCK( + *), 
CARFECE(+ ), MISBIRD( + ), COLLLEM( + *)  
GOOSE( + *), WDIST( —) 
SLOPE(+ *), SNOWREG(+ *), HUMMOCK(+ *), COLLLEM( ±) 
HUMMOCK( ±) 
ORGMAT(—), SΜΟΙS77(—), PH(+ ), CO3(±), P(+ *), K(+ *), SLOPE(+ ), 
CRYOREG(±*), HUMMOCK(+ ), CARFECE(+ *), COLLLEM(+ *), PTARMIG(+ ), 
MISBIRD( + ), WDIST( + ), SAGDIS( —) 
K(±), CA(+ ), CRY Ο REG(+ *), HUMMOCK(+ ), CARFECE(+ *), PTARMIG(+ ), 
WDIST(+) 
SAND(+), SILT(—), ORGMAT(+), PH(—*), ΝΟ3(+), CO3(—), WDIST(—), SAGDIS(+) 
ΟRGΜΑΤ( — *), S ΜΟΙS77(*),  PH(+ ), ΝΗ4(+ *), P(±*),  SLOPE(+ ), CRYOREG(±*), 
HUMMOCK(+*), CARFECE(+*), PTARMIG( ±), WDIST(+*) 
ΑVΗ2O(+), MG(+), WDIST(—), BRWNLEM(+) 
SLOPE(+)  
ORGΜΑΤ( —), ΑVH2O(—), MG(—), GOOSE(+*), Ν03( —), CA(—), K(—), SAGDIS(—) 
SAND( — ), CLAY(+ *), SLOPE( —), SQRRL(— ), BRWNLEM(+ ), K( ±) 
ORGMAT( ±), SΜΟΙ S77( ± ), CRYOREG( —) 
CLAY(+), ORGMAT(+ ), ΑVH2O(+ *), SMΟ IS77(+ *), PH(— ), MG(+ ), HUMMOCK(— ), 
MISBIRD( + *), SAGDIS( ±) 
CLAY(+ ), CARFECE(+ ), CA(+ ) 
SAND(—), SILT( ±), CARFECE(+), COLLLEM( ±), PTARMIG(  ±), P(+) 
CA(+ ), MG(+ ), SLOPE(+ ), HUMMOCK(+ *) 
SAND(+), SILT(—), ORG ΜΑΤ(+), SMΟIS77(+*), MG(+*), K(+), WDIST(—) 
Ν03( ±), CRYOREG(  ±)  
CO3(+), P(+)  
SLOPE( + *), SNOWREG( +), HUMMOCK(+ *) 
CLAY(+ ), ΑVΗ20(+ ), PΗ( — ), NO3(+ ), CO3(— ), CRY ΟREG(+ *), HUMMOCK(+ ), 
CARFECE(+ *) 
MG( + ), CA(+ ), SLOPE( ±), HUMMOCK( + ), SQRRL( + ) 
SΜΟΙS77( — ), P( + *), CRYOREG( + *), CARFECE(+ ), PTARMIG( + *), WDIST( ±), 
SAGDIS( — ) 
SLOPE(+ *), SNOWREG( — ), CRYOREG( ±) 
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Table 9 (cont'd).  

Taxa  En vironrnenta/ parameters  

CARFECE(+ *), PTARMIG(+ *) 
Ν03(+ ), P(±), CA(+ ), SLOPE(+ ), HUMMOCK(+ *) 
P(+), SLOPE(+), HUMMOCK(+) 
CA(+), MG(+), SLOPE(+), HUMMOCK(+*), SQRRL(+) 
CRYOREG(+ *) 
SILT( ±), SLOPE(— *), CRYOREG( —), HUMMOCK( —), CARFECE( —), W DISI( ±) 
SQRRL(+) 
CLAY( ±), PH(—), MG( ±), CRYOREG( ±), CARFECE( ±), WDIST(—), SAGDIS( ±) 
SAND(+ ), ORGMAT(— ), ΑVH2O(— ), P(— ), K(—), CA(—), SQRRL(+) 

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

Ν03( — ), P(—), HUMMOCK(—), SQRRL(+)  
SILT(—), CLAY(+ ), 0RCMAT(+ ), AVH2O(+ ), PH(— *), CO3(—), MG(+ ), WDIST(— *),  

SAGDIST(+)  
SAND(—), CA(+ ), SLOPE(+ *), SNOW REG(+ ), HUMMOCK(+ *), COLLLEM(+ )  

P(±), SLOPE(+ ), HUMMOCK(+ )  
CA(+ ), MG(+ ), HUMMOCK(+ ), SAGDIS(+ )  
CLAY(+), ΑVH2O(+), PH(—), MG(+), BRWNLEM(+), WDIST(—)  

ORGMAT(+), SΜΟΙ S77(+), PH(—), MISBIRD(+), SAGDIS( ±)  

SΜΟΙ S77( + *), HUMMOCK( —)  
ORGMAT( —), SΜΟΙ S77(— ), PH(+ ), CO3(+ ), P( + ), CRYOREG( +  1 ), CARFECE( + ), 

PTARMIG(+ *), WDIST(+ *) 
SAND(—), SILT(+ ), SNOW REG(+ ) 
Ν03(+), SLOPE(+), WDIST(+) 
SLOPE(+ ), SNOWREG(+ ), HUMMOCK(+ ) 
ORGMAT(+), Α VH2O(+*), Ν03(+), CA( ±), MISBIRD(+) 
SAND( ±), SILT(—), SAGDIS( ±), WDIST(—*) 
Ν03(+ *), CA(+ ), MG(+ *), HUMMOCK(+ ), SAGDIS(+ )  

CLAY(+), HUMMOCK(+), SAGDIS(+) 
S ΜΟΙ S77( ±), K(+), MG(+), COLLLEM( ±), WDIST(—) 
P(±), SNOWREG(+ ), COLLLEM(+ *) 
CLAY( ±), ΑVH2O(+), CA( ±), SAGDIS( ±) 
SAND(—), CLAY(+ ), CARFECE(+ ) 
SAND(—), CLAY( ±), PH(—), SAGDIS( ±) 

SILT(—), SLOPE( ±), SNOWREG(+), HUMMOCK(+) 
CARFECE( + *), PTARMIG( + *) 
CRYOREG( + ), CARFECE( + ), PTARMIG( ±), SAGDIS(  ±) 

BRWNLEM( + *) 
SILT( ±), GOOSE( +  Φ),  SAGDIS( — ), CA( ±) 
SILT( + ) 
GOOSE( + *)  
CARFECE( +), W DIST( ±) 
CLAY( + *), ORGMAT( + ), AVH2O( + ), ΡΗ( — *), CO3(—), P(—), MG( + ), SAGDIS( + *) 
CLAY( + *), AVH2O( + ), PH(—), MG( + ), W DIST( — ), SAGDIS( + ) 
P(+), SLOPE(+) 
COLLLEM( + *) 
CLAY( + ), AVH2O( + ), CO3(—), P(—), CARFECE( + ), W DIST( + ) 
SAND(—), SILT( + ), ORGMAT( — ), SMOIS77( — ), ΡΗ( + ), CO3(±), Ρ( + *), Κ( + ), 
MG(—), SNOW REG( + ), CRYOREG( + ), HUMMOCK( ±), CARFECE( ±), COLLLEM(  ±), 
WDIST( + *), SAGDIS( — )  
SMOIS77( ±), SLOPE( — ), CRYOREG( — ), CARFECE( —)  
ORGMAT( — ), SMOIS77( — ),  P(±), SNOW REG( + ), CRYOREG( + ), COLLLEM( + )  

Ρ ( +  Φ),  Κ( ±), CA(  ±), CRYOREG( + ), CARFECE( ±), COLLLEM(  ±), PTARMIG( +  Φ), 
 

WDIST(+)  

Papaver lapponicum  

Papaver macounii  

Parrya nudicaulis  

Pedicularis  capitata  

Pedicularis /anata  

Pedicu/aris sudetica  

Poa alpigena  

Poa arctica 

Po/emonium boreale  

Polygonum viviparum  

PotentilJa un ίflora  

Puccine/lia andersonii  

Puccine/lia phryganodes  

Salix arctica 

Salix /anala 

Salix ova/ifo/ia  

Sa/ix plαη ίfο lia  

Sa/ix reticu/ata  

Salix rotundifolia 

Saussurea angustifo/ia  

Saxifraga cernua  

Saxifraga fo/iolosa  

Saxίfraga hirculus  

Saxifraga oppositifo/ia  

Senecio atropurpureus  

Senecio resedifolius  

Silene acau/is  

Si/ene wahiberge/la  

Ste//aria hum ίfusa  

Ste//aria laeta  

Hepatics  
Anastrophyllum minutum  

B/epharostoma trichophy/lum  

P/agiochila arctica  

Pti/idium ciliare  

Radu/a prolifera  

Scapania simmonsii  

Mosses  
Α  ulacomnium  acuminatum  

Au/acorn/urn palustre  

Α  u/acorn/urn turgidum  

Bryum stenotrichum  

Cal/iergon richardson/i  

Campy/ium stellatum  

Catoscopiurn nigritum  

Cinc/idium arcticum  

Cinc/idium latifolium  

Cirriphyllum cirrosum  

Dicranum angustum  

Dicranum elongatum  

Didymodon asperifo/ius  

Distichium capillaceum  

Distichium inclinatum  

Ditrichum jlexicau/e  

Drepanocladus brevifo/ius  

Drepanocladus uncinatus  

Encalypta a/pina  
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Table 9 (cont'd). Environmental parameters correlated with plant taxa occurring at least  

three times in the study.  
Taxa  Environmental parameters  

Encalypta procera  

Hylocomium splendens  

Hypnum bambergeri  

Hypnum procerrimum  

Leptobryum pyriforme  

Meesia triquetra  

Meesia uliginosa  

Mnium blyttii  

Oncophorus wahlenbergii  

Orthothecium chryseum  

Philonotis fontana  

Polytrichastrum alpinum  

Rhacomitrium lanuginosum  

Rhytidium rugosum  

Scorpidium scorpioides  

Scorpidium turgescens  

Tetraplodon mnioides  

Thuidium abietinum  

Timmia austriaca  

Tomenthypnum nitens  

Torte/Ia arctica  

Tortula ruralis  

Lichens 
Alectoria nigricans  

Cetraria cucu/lata  

Cetraria delisei  

Cetraria islandica  

Cetraria nivalis  

Cetraria richardsonii  

Cladonia gracilis  

Cladonia phyllophora  

Cladonia pocillum  

Cornicularia divergens  

Dactylina arctica  

Dactylina ramulosa  

Evernia perfragilis  

Hypogymnia subobscura  

Lecanora epibryon  

Lecidea vernalis  

Ochrolechia frigida  

Peltigera aphthosa  

Peltigera canina  

Pertusaria coriacea  

Physconia muscigena  

Stereocaulon alpinum  

Thamnolia subuliformis  

Alga 
Nostoc commune  

SAND(—), SILT(+), K(+), SNOWREG(+), HUMMOCK(+), BRWNLEM(+*), 
COLLLEM( + *) 
CLAY(+ ), ΑVΗ2O(+ ), SAGDIS(+ )  
SILT(+), WDIST(+) 
ΝΗ4( ± ), HUMMOCK( + ), COLLLEM( ±) 
SLOPE( + ), HUMMOCK( ±), PTARMIG( + *) 

SAND(—), SILT(+ ), K(±), CA(+ ) 
CLAY(+ ), ORGMAT(+ ), PH(—), CO3(—), MG(+ *) 
CLAY(+ ), PH(—), CO3(—), CRYOREG(±), SAGDIS(+ ) 
SAND(—), SILT(+), MISBIRD(+), WDIST(+) 
CLAY(+ ) 
CLAY( + *), ΑVΗ2O( + *), PH(— *), CARFECE( + ), WDIST( —), SAGDIS( ±) 
CLAY( + ), ΑVΗ20( + ), Ν03( + *), HUMMOCK( +) 
ΑVH2O(+), PH(+*), CA(+), HUMMOCK(+), PTARMIG(+*) 
SAND(—), SILT(+ ), SMOIS(+ ), CRYOREG(—) 
WDIST(+) 
CRYOREG( + ), CARFECE(+ *), PTARMIG( ±) 
P(+), PH(+) 
P(±), SLOPE(+ *), HUMMOCK(+ ) 
SAND(—), SILT(+ ), P(±), SNOWREG(+ ), COLLLEM(±) 
CLAY(+), ΝΗ4(+)  
P(± t), SNOW REG(+ ), HUMMOCK(+ ) 

ΑVH2O(+ *), ΝΟ3(+ *), CO3(—), CRYOREG(±*),  PH(—), HUMMOCK(+ ), 
CARFECE( + *), SAGDIS( ±) 
ΑVΗ2O(+ ), Ν03(+ ), CO3(—), CA(+ ), SLOPE(+ *), CRYOREG(±), HUMMOCK(+ *), 
SAGDIS( + *) 
SLOPE( + ), SNOWREG( + *), COLLLEM( + *) 
CO3(—), CA(+ ), CRYOREG(±*), HUMMOCK(+ *), CARFECE(+ *), PTARMIG(+ ) 
Ν03( + Φ), CO3(— ), CA( ±), SLOPE( + Φ), CRYOREG( + ), HUMMOCK( + ), SAGDIS( ±) 
SLOPE( + *), SNOWREG( ±), HUMMOCK(  ±) 
CLAY(+ *), ORGMAT(+ *), ΑVΗ2O(+ *), PH(— *), CO3(_*),  P(—), MG(+ ), 
CRYOREG( + ), HUMMOCK( + ), CARFECE( + ), SAGDIS( + *) 
SAND(+), SILT(—), ORGMAT(+), ΑVΗ2O(+), PH(—*), CO3(—), WDIST(+*), 
SAGDIS( ±)  
ΑVΗ2O(+ ), ΝΟ3(+ *), SAGDIS(+ )  
ΝΟ3(+ *), ΑVΗ2O(+ ), SAGDIS(+ )  
SAND(— ), CLAY(+ Φ), ΑVH2O(+ )  
PH(—) 
SAND(+), SILT(—) 
SAND(+ ), SILT(—), ΝΟ3(+ *), MG(+ ),  K(±),  SNOWREG(—), CRYOREG(±*), 
CARFECE(+ Φ), SQRRL( + *) 
P(±), ORGMAT(— ), SMΟ IS77(— ), K(±), SNOWREG(—), CRYOREG(±*), 
CARFECE( ±), PTARMIC( + ), HUMMOCK( ±) 
ΝΟ3( + ), CO3( —), CRYOREG( ), CARFECE(+ Φ), PTARMIG( ±), SAGDIS(  ±) 
ORGMAT( ±), ΑVΗ2O( + Φ), ΝΟ3( ±), CA( + ), CRYOREG( ±), CARFECE(+ Φ), 
SAGDIS(+ )  
SLOPE(+ ), HUMMOCK(+ ), CA(+ ), SAGDIS(+ ) 
SLOPE( + Φ), HUMMOCK( + *) 
SLOPE(— *), SNOWREG( —), CRYOREG(  ±) 
SLOPE( + ), CRYOREG( +), HUMMOCK(  ±), CARFECE(  ±) 
CLAY(+)  
SMΟ IS77( —), ΝΗ4(  —), CA( + ), CRYOREG( + Φ), HUMMOCK( +), CARFECE(+ Φ), 
WDIST(+ ) 

ORGMAT( + ), SMΟ IS77( + *), ΝΗ4( + )  
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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 B1, 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, 72% are found in Stand 
Types B1 or B2. The remaining 28% are associ-
ated with dune and dry river bar stand types. 

Fourteen of the taxa (39%) are lichens (7 crus-
tose and 7 fruticose), 12 (33%) are forbs, 2 (6%) 
are prostrate shrubs, 3 (8%) are graminoids and 3 
(8%) are mosses. 

Sixteen taxa show strong positive correlations 
with moisture regime; 7 of these  (44 1½)  are grami-
noid, and 4 (25%) 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 33% of  

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 
Corex aquatilis, Dryas integrifolia, Drepanocla-
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-
ly on 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 
(Table 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 '/3 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. 
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Table 10. Pearson's correlation coefficient matrix for all environmental variables. Double starred (**) coeffi-
cients are correlated at P <_ 0.001; single starred (*) coefficients are correlated at 0.001 < P <_ 0.05. Values of 99.00 de-
note uncalculable coefficients.  

SAND 
SAND 
1.000  

SILT CLAY HYGMOIS ORGMAT Η2βΑΒSΝ FLDCAP WILTPT AVH2O BDENS77 SM01S77 PH ΝΗ4  

SILT - 0.881** 1.000  
CLAY -0.634** 0.194 1.000  
HYGMOIS -0.092 -0.093 0.344* 1.000  
ORGMAT 0.098 -0.247* 0.200 0.933** 1.000  
H2OABSN -0.133 0.065 0.161 0.781** 0.841** 1.000  
FLDCAP -0.094 -0.049 0.261* 0.936** 0.953** 0.909** 1.000  
WILTPT -0.051 -0.039 0.162 0.874** 0.933** 0.944** 0.965** 1.000  
ΑVΗ2Θ -0.184 -0.055 0.447** 0.668** 0.545** 0.355** 0.615** 0.388** 1.000  
BDENS77 0.224* -0.102 -0.299* -0.708** -0.721** -0.733** -0.743** -0.728** -0.428** 1.000  
SMΘ IS77 -0.103 0.044 0.141 0.664** 0.707** 0.848** Ο.764 ** 0.786** 0.328** -0.781** 1.000  
PH -0.129 0.371* -0.340* -0.779** -0.863** -0.598** -0.760** -0.710** -0.540** 0.561** -0.515** 1.000  
ΝΗ4 -0.112 -0.146 0.393* 0.263* 0.359** 0.321* 0.306* 0.338** 0.078 -0,387** 0.370** -0.352** 1.000  
Ν03 -0.240 0.232 0.081 0.508** 0.394** 0.299* 0.453** 0.379** 0.449** -0,326* 0.208* -0.289* -0.070  
Cβ3 -0.159 0.369* -0.274* -0.684** -0.678** -0.447** -0.588** -0.571** -0.355** 0.433** -0.379** 0.703** -0.207*  
P -0.243* 0.324* -0.043 -0.192* -0.207* -0.114 -0.169 -0.117 -0,233* 0.083 -0.249* 0.375** -0.144  
K -0.175 0.055 0.218 0.254* 0,261* 0.300* 0.278* 0.322* 0.042 -0.296*  0.189. -0.172 -0.103  
CA -0.425* 0.355* 0.219 0.678** 0.538** 0.490** 0.625** 0.552** 0.549** -0.488** 0.291* -0.258* -0.146  
MG 0.098 -0.438** 0.447** 0.747** 0.687** 0.538** 0.671** 0.606** 0.554** -0.439** 0.429** -0.618** 0.239*  
MOISREG -0.224* 0.092 0.315* 0.371** 0.456** 0.569** 0.491** 0.502** 0.218* -0.623** 0.657** -0.351** 0.421**  
TEMPREG -0.370* 0.527** -0.093 -0.220* -0.297* -0.026 -0.155 -0.093 -0.266* 0.159 -0.091 0.428** -0.112  
SNOWREG -0.265* 0.241* 0.156 0.065 0.045 0.065 0.063 0.051 0.067 -0.187* 0.110 -0.011 0.008  
CRYOREG 0.059 -0.081 0.011 -0.051 -0.094 -0.282* -0.134 -0.192* 0.102 0.259* -0.312** 0.010 -0.248*  
HUMMOCK -0.095 0.122 -0.003 0.097 -0.017 -0.185* -0.040 -0.097 0.152 0.034 -0.293* -0.032 -0.227*  
SLOPE -0.003 0.070 -0.108 -0.164 -0.248* -0.276* -0.281* -0.265* -0.194* 0.319** -0.313** 0.255* -0.187*  
ASPECT -0.050 0.131 -0.109 -0.199* -0.264* -0.269* -0.276* -0.270* -0.156 0.310* -0.293* 0.273* -0.186*  
Τ HΑW77 0.226* -0.061 -0.368* -0.602** -0.581** -0.494** -0.605** -0.535** -0.524** 0.624** -0.444** 0.556** -0.221*  
H2ODPTH -0.158 0.035 0.271* 0.071 0.113 0.423** 0.239* 0.281* -0.006 -0.232* 0.356** -0.025 0.499**  
SDIST -0.396** 0.479** 0.039 0.127 -0.002 0.137 0.098 0.119 -0.014 -0.067 0.102 0.092 -0.077  
WDIST -0.387** 0.567** -0.123 -0.318** -0.440** -0.252* -0.351** -0.334** -0.233* 0,148 -0.148 0.519** -0.300*  
SAGDIS 0.237* -0.506** 0.335* 0.733** 0.735** 0.401** 0.632** 0.536** 0.613** -0.478** 0.415** -0.811** 0.209*  
SOILCOV 0.337* -0.308* -0.195 -0.166 -0.063 -0.011 -0.034 0.021 -0.185* 0.227* -0.029 0.086 0.003  
ROCKCOV 0.174 -0.140 -0.132 -0.181* -0.182* -0.191* -0.216* -0.195* -0.175 0.329** -0.147 0.128 -0.146  
H2ΘCOV -0.184 0.123 0.181 0.074 0.124 0.375** 0.228* 0.234* 0.097 -0.340** 0.514** -0.012 0.445**  
MARL -0.266* 0.324* 0.021 0.010 0.047 0.164 0.093 0.148 -0.119 -0.355** 0,381** 0.081 0.439**  
BEAR 99.000 99.000 99.000 0.185* 0.102 0.022 0.083 0.070 0.082 -0.076 -0.006 -0.066 -0.012  
FOX -0.027 0.103 -0.124 -0.156 -0.175 -0.139 -0.137 -0.122 -0.117 0.130 -0.166 0.154 -0.142  
CARFECE 0.171 -0.167 -0.085 -0.036 -0.061 -0.195* -0.076 -0.099 0.036 0.179 -0.262* -0.050 -0.091  
CARGRAZ -0.231 0.261* 0.050 -0.005 -0.022 0.061 0.000 0.043 -0.137 -0.119 0.021 0.102 -0.010  
SORRL 0.384* -0.321* -0.290* - 0.268* -0.256* -0.208* -0.239* -0.193* -0.266* 0.352** -0.249* 0.262* -0.094  
BRWNLEM -0.182 0.153 0.137 0.042 0.057 0.098 0.089 0.096 0.020 -0.056 -0.012 -0.044 -0.054  
COLLEM -0.138 0.197 -0.043 -0.097 -0.129 -0.124 -0.119 -0.115 -0.071 0.120 -0.149 0.140 -0.111  
PTARMIG 0.026 -0.020 -0.023 -0.061 -0.088 -0.095 -0.085 -0.108 0.Ο:ι2 0.137 -0.090 0.052 -0.085  
GOOSE 0.367* -0.336* -0.224 -0.165 -0.048 -0.073 -0.139 -0.104 -0.182 -0.046 -0.045 0.003 0.164  
MISBIRD -0.174 0.205 0.025 0.288* 0.209* 0.185 0.198* 0.136 0.299* -0.094 0.249* -0.164 -0.074  
BRY000V -0.450** 0.480** 0.149 0.102 0.004 0.078 0.054 0.054 0.029 -0.238* 0.075 0.085 0.081  
FLICCOV -0.086 0.062 0.078 0.169 0.000 -0.143 0.037 -0.075 0.357** 0.061 -0.169 -0.013 -0.092  
CLICCCV 0.151 - 0.218* 0.043 -0. ύ 27 - 0.038 - 0.189* -0.093 -0.113 0.010 0.151 -0.206* -0.134 -0.162  
ERECDED 0.041 -0.139 0.143 0.182* 0.292* 0.280* 0.279* 0.287* 0.121 -0.240* 0.173* -0.227* 0.185  
PROSDED -0.121 0.051 0.167 0.161 0.104 0.092 0.145 0.070 0.303* -0.156 0.100 -0.096 -0.044  

THAW'?! 

Η2θ D ΡΤΗ 

Τ HΑW77 

.Π00  
-( ' 	100  

Η2θ D ΡΤΗ 

1 . 000  

SDIST WDIST SAGDIS SOILCOV ROCKCOV H2OCOV MARL BEAR FOX CARFECE CARGRAZ  

SD1ST C 	ι45 0.116 1.000  
WDIST 0.189* 0.019 0.557** 1.000  
SAGDIS -0 	4Ε1 ** -0.103 -0.075 0.564** 1.000  
SCILCOV 0 453** 0.136 - 0.173* - 0.190* -0.074  1.000  
ROCKCOV Cl 	384-  0.081  0.111 -0.114 0.427** 1.000  
Η2ΟςρV  -0. 	14  0.807** 0.136 0.095 -0.099 0.084 -0.058 1.000  

MARL  -0 	17  0.317** 0.121 0.193* - 0.179* 0.036 -0.070 0,591** 1.000  
BEAR -0 	012 - 0.028 0.084 -0.016 0.149 - 0.075 -0.019 -0.037 - 0.045 1.000  
FOX υ.344 ** -0.067 0.168 0.086 -0.053 -0.080 -0.023 - 0.096 - 0.117 -0.033  1. 000  

CARFECE 0.122 - 0.143 0.197* -0.052 0.137 -0.164 -0.008 -0.191* - 0.231* - 0.065 0.215* 1.000  
CARGRAZ -0 075 -0.075 0.201* 0.278* - 0.184* -0.154 -0.057 -0.104 0.204* - 0.038 - 0.099 - 0.127  1. 000  

SORRL 0 469** -0.078 -0.099 -0.028 -0.179 0.353** -0.042 -0.109 -0.133 0.194* 0.130 0.013 0.11 3 

BRWNLEM  - 0 	1 0 1  - 0.040 Π.108 -0.067 -0.040 -0.108 -0.027 -0.052 -0.014 -0.018 -0.047 -0.027 0.16 2 
COLLEN1 0 286* -0.065 0.256* 0.005 -0.104 -0.153 -0.039 - 0.088 -0.058 -0.030 0.379** 0.243* - 0.052  
PTARMIO 0 023 - 0.054 0.115 0.111 0.078 -0.120 -0.003 - 0.067 -0.102 -0.028 0.234* 0.310* - 0.087  
GOOSE - Π 	002 -0.067 -0.282* - 0.234* 0.035 0.117 -0.045 -0.081 -0.062 -0.030 -0.029 - 0.078 - 0.091  
MISBIRD 0 	'27 - 0.088 0.265- 0.044 0.224* - 0.199* -0.013 0.039 -0.172 0.042 0.141 0.164 - 0.091  
BRYOCOV C 	392•= 0 050 0.134 0.305** 0.175* 0.516**  -0.168* -0.097 0.130 -0.102 -0.026 -0.066 0.244*  
FLICCOV -C 	113  -0 	123 0 .197* 0.120 0.147 - 0.244* -0.073 -0.165 -0.199* -0.034 -0.010 0.466** - 0.138  
CLICCnV - ι 	021  'Cl 	101 -0.081 - Π.053 0.127 -0.107 0.003 - 0.135 -0.164 -0.046 0.099 0.457** - 0.136  

ERFCDED 1' 	243• -0 	036 - 0.236* - 0.308** 0.149 - 0.254* -0.213* - 0.092 -0.091 -0.050 -0.116 - 0.276* 0.020  
PROSDED  '14 	' 0 	01 7  -0.036 0.013 0.155 - 0.328** - 0.191* 0.062 -0.089 -0.082 0.038 - 0.025 0.022  



NO3 	CO3 	P 	 K 	 CA 	 MG 	 MOISREG TEMPREG SNOWREG CRYOREG HUMMOCK SLOPE 	ASPECT 

1.000 
- 0.361** 1.000 
0.014 0.223* 1.000 
0.171 -0.183 0.460** 1.000 
0.606** -0.355** 0.328* 0.467** 1.000 
0.529** -0.582** -0.256* 0.276* 0.464** 1.000 

- 0.051 -0.113 -0.215* - 0.026 0.072 0.113 1.000 
- 0.104 0.175* 0.347** 0.032 0.037 -0.440** -0.164 1.000 
- 0.029 0.008 0.057 0.115 0.122 -0.076 0.228* 0.102 1.000 
0.335* -0.046 0.173 0.187* 0.140 0.111 -0.482** 0.002 - 0.108 1.000 
0.230* -0.012 0.199* 0.152 0.334** 0.113 -0.420** 0.024 0.146 0.464** 1.000 
0.073 0.095 0.207* -0.032 0.080 -0.080 -0.439** 0.122 0.151 0.170* 0.500** 1.000 

- 0.046 0.144 0.136 -0.060 -0.020 -0.170 -0.425** 0.169* 0.373** 0.093 0.383** 0.801** 1.000 
- 0.270* 0.297* -0.007 -0.300* - 0.465** -0.384** -0.487** 0.332** -0.156 0.032 -0.009 0.474** 0.418** 
- 0.135 -0.005 -0.059 -0.155 -0.146 -0.147 0.382** 0.131 0.028 -0.166 -0.216 ■ -0.107 -0.099 
0.194* -0.223* 0.157 0.010 0.288* -0.159 -0.099 0.824** 0.162 0.056 0.126 0.163 0.181 ■ 

- 0.081 0.383** 0.396** -0.029 0.030 -0.610** -0.119 0.744** 0.085 0.033 0.039 0.051 0.024 
0.465** -0.709** -0.346** 0.120 0.394** 0.687** 0.195* - 0.520** 0.003 0.090 0.082 -0.073 -0.099 

-0.025 0.037 -0.302* -0.301* -0.322* -0.090 -0.119 -0.082 -0.226* -0.152 -0.261* 0.074 0.098 
- 0.079 -0.099 -0.056 -0.150 -0.205* -0.136 -0.249. 0.076 -0.023 -0.064 -0.146 0.103 0.058 
- 0.079 0.076 -0.057 -0.111 -0.068 -0.056 0.500** 0,150 0.034 -0.223* - 0.296* -0.146 -0.136 
0.040 0.132 0.093 0.023 -0.012 -0.137 0.487** 0.177* 0.035 -0.269 ■ -0.267* -0.176* -0.164 
0.131 -0.111 -0.071 0.007 0.246* 0.313* 0.017 -0.018 -0.106 -0.082 0.288 ■ 0.187* -0.048 
0.002 0.140 0.345* 0.327* 0.080 -0.076 -0.263* 0.189* 0.047 0.161 0.194* 0.136 0.231* 
0.012 -0.193* 0.225* 0.207* 0.120 -0.025 -0.477** 0.116 -0.092 0.591**   0.360** 0.157 0,134 

- 0.013 -0.011 0.236* 0.235* 0.161 -0.141 0.147 0.331** 0.187* -0.133 - 0.148 -0.108 -0.065 
- 0.162 0.266* -0.058 0.016 -0.214* -0.035 -0.301* 0.071 -0.392** -0.039 - 0.108 0.144 0.106 
-0.032 -0.080 -0.152 0.277* 0.119 0.078 0.064 0.103 0.006 0.005 0.004 -0.076 -0.069 
-0.052 0.120 0.259* 0.149 0.085 -0.084 -0.284* 0.237* 0.430** 0.121 0.424** 0.380** 0.630** 
0.012 -0.047 0.338* 0.107 0.011 -0.012 -0.227* 0.090 -0.197* 0.222* 0.028 - 0.060 -0.101 

-0.126 0.028 -0.052 0.186 -0.241* -0.138 0.137 -0.245* -0.056 -0.158 -0.090 -0.128 -0.116 
0.157 -0.173 -0.027 0.065 0.244* 0.157 -0.008 0.060 0.018 0.103 0.095 0.122 0.075 

-0.072 0.075 0.266* 0.178 0.223* -0.124 0.169* 0.192* 0.256* -0.182 ■ 0.090 -0.124 0.016 
0.237* -0.103 -0.015 0.045 0.321* 0.102 -0.317** 0.063 0.003 0.519** 0.421** 0.045 0.025 
0.145 -0.045 0.119 0.115 -0.031 0.100 -0.340** -0.109 -0.282* 0.654** 0.286* 0.073 -0.053 

-0.153 - 0,123 -0.203* 0.007 -0,078 0.235 ■ 0.298* -0.221* 0.066 -0.257* -0.147 -0.244* -0.239* 
0.150 -0.101 -0.013 0.191* 0.245* 0.190* 0.105 -0.082 0.067 0.113 0.018 -0.201* -0.171* 

SORRL BRWNLEM COLLEM PTARMIG  GOOSE MISBIRD BRYOCOV FLICCOV CLICCOV ERECDED PROSDED 

1.000 
-0.053 
-0.090 
-0.061 
0.050 

-0.075 
-0.285* 
-0.091 
-0.008 
-0.119 
-0.222* 

1.000 
-0,043 
-0.040 
- 0.043 
0.014 
0.111 

-0.084 
-0,066 
0,145 
0.094 

1.000 
0.004 

-0.073 
0.177 
0.137 

-0.018 
-0.030 
-0.160 
-0.016 

1.000 
0.002 
0.146 

-0.107 
0.154 
0.257* 

-0.125 
0.113 

1.000 
-0.074 
-0.039 
-0.141 
-0.112 
0,201* 

-0.198* 

1.000 
-0.095 
0.043 

-0.005 
-0.170 
-0.004 

1.000 
0.066 

-0.262* 
0.128 
0.098 

1.000 
0.306** 

-0.146 
0.133 

1.000 
-0.292* 
-0.071 

1.000 
0.256* 1.000 



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.  

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 	 Negative 
	

Positive 	 Negative  
correlations 	 correlations 	 correlations 	 correlations  

Vascular plants 	 Vascular plants 	 Vascular plants 	 Vascular plants  
Arctophila fulva * 	 Α ndrosace chamaejasme 	 Α lopecurus alpinus 	 Α rctophila fulva  
Caltha palustris 	 Α rmeria maritime 	 Arctagrostis latifolia 	 Carex aquatilis"  
Carex aquaIilis* 	 Artemisia arctica 	 Astragalus umbellatus* 	 Eriophorum scheuchzeri  

Carex saxatilis 	 Artemisia borealis 	 Cardamine digitate* 	 Pedicularis sudetica  
Carex subspathacea 	 Artemisia glomerata 	 Carex bigelowii 	 Salix ovalifolia  

Eriophorum russeolum 	 Astragalus umbellatus 	 Carex scirpoidea* 	 Saxifrage hirculus  

Eriophorum scheuchzeri* 	Carex rupestris 	 Cassiope tetragons"  
Pedicularis sudetica * 	 Carex scirpoidea 	 Cerastium beeringianum  
Puccinellίa phryganodes 	 Chrysanthemum integrifolium * 	 Chrysanthemum integrifolium  

Ranunculus pallasii 	 Drabs alpina* 	 Drabs alpina  

Utriculańa vulgaris 	 Dryas integrifolia* 	 Dryas integrifolia*  
Elymus arenarius 	 Festuca baffinensis*  

Bryophytes 	 Kobresia myosuroides 	 Festuca rubra  
Cinclidium Iatifolium 	 Minuartia arctica 	 Lloydia serotina*  
Drepanocladus brevifolius* 	Oxytropis nigrescens 	 Luzulα arctica  
Meesia triquetra 	 Papaver lapponicum 	 Luzulα confuse  
Scorpidium scorpioides* 	 Salix ovalifolia 	 Papaver macounii*  

Saxίfraga oρροsitifolίa 	 Parrya nudicaulis  

Alga 	 Pedicularis capitata*  
Nostoc commune 	 Bryophytes 	 Poa glauca  

Ditrichum flexicaule 	 Polygonum viviparum  

Drepanocladus uncinatus 	 Salix reticulata*  
Encalypta alpina 	 Salix rotundifolia  

Saussurea angustifolia  

Lichens 	 Silene acaulis  
Caloplaca sp. 	 Stellaria beta 
Cetraria cucullata  

Cetraria islandica 	 Bryophytes  
Cetraria nivalis 	 Anastrophyllum minutum  

Evernia perfragilis 	 Lophozia sp.  
Hypogymnia subobscura 	 Α ulacomnium palustre  

Lecanora epibryon * 	 Ditrichum flexicaule  

Encalypta procera  

Funaria arctica  

Table 12. Plants correlated with soil moisture in 	
Le 	 rri 

pt

οbryum ρ
yr^formrme  

late August 1977 (SMOIS77). Starred (*) entries are 	Rhacomitrium lanuginosum  

correlated at the 0.001 level; others are correlated at the 0.05 	Rhytidium rugosum  

level. 	 Timmis austriaca  

Tortula ruralis  

Positive 	 Negative  

correlations 	 correlations 

Vascular plants 	 Vascular plants  
Arctophila fulva 	 Artemisia borealis  

Caltha palustris* 	 Carex rupestris  

Carex aquatilis* 	 Chrysanthemum integrifοliυm  

Carex rariflora 	 Dryas integrifolia*  

Carex saxatilis 	 Minuartia arctica  

Eriophorum russeolum 	 Saxifrage oppositifolia  

Eriophorum scheuchzeri"  

Hierochloe pauc^flora* 	 Bryophytes  
Ranunculus pallasii" 	 Ditrichum flexicaule  

Saxifrage foliolosa 	 Drepanocladus uncinatus  

Saxifrage hirculus*  

Utricularia vulgaris* 	 Lichens  
Lecanora epibryon  

Bryophytes 	 Thamnolia subuliformis  

Blepharostoma trichophyllum  

Drepanocladus brevifolius  

Scorpidium scorpioides  

Alga  
Nostoc commune*  

Lichens  
Alectoria nigricans  

Cabop/aca 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  
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Table 14. Plants correlated with slope angle 	Table 15. Plants correlated with the percentage of  
(SLOPE). Starred (*) entries are correlated at 0.001 level;  
others are correlated at the 0.05 level.  

available water (AVH2O). Starred (*) entries are corre- 
lated at the 0.001 level; others are correlated at the 0.05 level.  

Positive  

correlations  

Negative  

correlations  
Positive  

correlations  

Negative  

correlations 

  

Vascular plants 	 Vascular plants  
Anemone richardsonii 

	

Corex aquatilis*  

Astragalus umbellαtus• 
	

Eriophorum angustifolium  

Brays purpurascens 
	

Pedicularis sudetica  

Cardamine digitate  

Corex scirρο ίdea• 
	

Bryophytes  
Cassiope tetragons * 

	

Campylium stellatum  

Chrysanthemum integrifolium 
	

Drepanocladus brevifolius  

Dryas integrifolia  

Epilobium latifolium  

Festuca baffinensis 

Festuca rubra  

Lloydia serotina* 

Luzulα confuse  

Oxytropis borealis 

Oxytropis nigrescens• 

Papaver macounii  

Parrya nudicaulis  

Pedicularis capitata  

Poa glauca  

Salix reticulata  

Salix rotundifolia  

Senecio resedifolius 

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 caning"  

Pertusaria sp.  
Physconia muscigena  

Xanthuria elegans*  

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; 61% 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- 

Vascular plants  
Caitha palustris  

Corex misandra  

Dupontia fisheri  

Eriophorum scheuchzeri*  

Luzulα arctica  

Pyrola grandiflora  

Ranunculus pallasii  

Salix planifolia  

Saxifrage cernua  

Silene wahlbergella•  

Utricularia vulgaris  

Vascular plants  
Equisetum variegatum  

Polemonium boreale  

Bryophytes  
Lophozia sp.  
Ptilidium ciliare  

Dicranum angustum  

Dicranum elongatum  

Distichium inclinatum  

Hylocomium splendens  

Polytrichastrum alpinum *  

Polytrichaceae  
Rhacomitrium lanuginosum  

Rhytidium rugosum  

Tomenthypnum nitens  

Lichens  
A lectoria nigricans* 

Cetraria cucullata 

Cladonia gracilis*  

Cladonia phyllophora 

Cladonia pocillum  

Cornicularia divergens  

Dactylina arctica" 

Ochrolechia frigida *  

Pert usaria dactylina  

genic 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 
to establish on a microscale 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 al. 1980 and 
Everett 1980a) have shown that nutrients, particu-
larly phosphorus, can fluctuate widely within 
homogeneous map units. 
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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.  

 

grasses and dicots, while most of the wet tundra 
has stunted growth of sedges and mosses. Corex 
aquatilis, Dupontia fisheri, Eriophorum angusti-
foliurn 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. Dupontiafisheri,  Arcta-
grostis latifolicz, Alectoria nigricans and Dactylina 
arctica 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-
fotia 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 

  

Positive 	 Negative  
correlations 	 correlations  

   

Vascular plants 	 Vascular plants  
Call ha palustris 	 Androsace chamaejasme 
Corex aquati/is 	 Armeria maritima 
Corex misandra 	 Artemisia borealis 
Corex ranflora 	 Astragalus alpinus 
Drabs lactea 	 Corex rupestris 
Eriophorum russeolum 	 Carex scirpoidea 
Eriophorum scheuchzeri 	 Chrysanthemum integrifolium 
Hierochloe paucijlora 	 Dryas integrςΡfolia* 
Petasites frigidus 	 Equisetum variegatum 
Ranunculus pa/lash i 	 Kobresia myosuroides 
Salix plamfolia 	 Polemonium boreale 
Saxifrage foliolosa 	 Saxifrage oρρosί tifolia 
Silene wahlberge/la 
Utricularia vulgaris 	 Bryophytes  

Ditrichum flexicaule 
Bryophytes 	 Drepanocladus uncinatus 
Dicranum angustum 
Mnium blyttii 	 Lichens  
Mnium rugicum 	 Lecanora epibryon 
Polytrichaceae  

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

Alga  
Nostoc commune 

   

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 fisher, Corex aquatilis, Eriophor-
um angust^folium 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. Warren Wilson 1957, Haag 1974) as a nutrient-
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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Table 17. Correlations between growth form and soil variables. Positive and negative correlations for Pearson's product  
moment correlation coefficient are shown; the starred entries (*) are correlated at the 0.001 level; others are correlated at the 0.05 level.  

Positive 	 Negative 	 Positive 	 Negative  

correlations 	 correlations 	 correlations 	 correlations  

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

Rosette dicotyledons  
Crustose lichens 	 Sand  
Fruticose lichens 	 Mat dicotyledons  Pleurocarpous mosses 

Acrocarpous mosses 

Organic matter  
Single-shoot monocotyledons 

	
Evergreen shrubs* < 10 cm 

	 Clay  

Aquatic dicotyledons 
	

Cushion dicotyledons 
	 Deciduous shrubs < 3 cm 

Algae 
	 Aquatic dicotyledons 

Silt 	 NH.  

Pleurocarpous mosses 	 Single monocotyledons 
	

Evergreen shrubs < 10 cm 

Acrocarpous mosses 	 Algae 
	

Cushion lichens 

Algae  

pH  
Evergreen shrubs < 10 cm  
Cushion dicotyledons*  

NO 3  
Deciduous shrubs < 3 cm 
Caespitose monocotyledons 
Fruticose lichens 

K  
Acrocarpous mosses 

Mg  
Single-shoot monocotyledons 
Aquatic dicotyledons 

Single-shoot monocotyledons  
Leafy liverworts  

Deciduous shrubs 3-10 cm  
Horsetails  

Rosette dicotyledons  

P 
Evergreen shrubs* < 10 cm 
Deciduous shrubs < 3 cm 
Cushion dicotyledons 
Mat dicotyledons 
Pleurocarpous mosses 

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

Deciduous shrubs 3-10 cm  

Deciduous shrubs 3-10 cm  
Horsetails 

Table 18. Plants correlated with total available 	Table 19. Plants correlated with total available ni- 
ammonium (ΝΗ4). Starred (*) entries are correlated at  
the 0.001 level; others are correlated at the 0.05 level.  

Irate (ΝΟ3). Starred (*) entries are correlated at the 0.001  

level; others are correlated at the 0.05 level.  

Positive 	 Negative 	 Positive 	 Negative 

correlations 	 correlations 	 correlations 	 correlations 

Vascular plants 	 Vascular plant  
Arct ορhila /u/va 	 Dryas rntegrifo/ia  
Corex aquati/is  

Bryophyte  
Bryophytes 	 Hypnum procerrimum 
Scorpidium scorpioides  
Torte/la arctica 	 Lichen  

Thamnolia subul ιformis 

Vascular plants  
Corex misandra  
Drabs lactea  
Juncus big/uris  
Luzula arctica  
Papaver macounii  
Silene acaulus  
Silene wahiberge/la  
Stellaria !seta*  

Bryophytes  
Polytrichaceae  
Rhacomitrium lanuginosum *  

Lichens  
Alectoria  nigricans *  
Cetraria cucullata  

Cetraria nivalis *  
Cladonia pocillum *  
Cornicularia divergens*  
Hypogymnia subobscura*  
Lecidea ramulosa  
Lecidea  vernalis  
Ochrolechia frigida  

Vascular plants  
Equisetum variegatum  
Salix oval ίfol ίa  
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Vascular plants  
Astragalus umbellatus 
Chrysanthemum integrifolium* 
Drabs alpina  
Eriophorum angustifolium 
Hierochloe paυεiflοrα 

Vascular plants  
Armeria maritima 
Artemisia borealis 
Equisetum variegatum 
Polemonium boreale 

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

Lichens  
Hypogymnia subobscura 
Lecanora epibryon 
Peltigera spuria 

Positive 
correlations  

Negative 
correlations 

Bryophytes  
Plagiochila arctica 
A ulacomnium palustre 
Ditrichum flexicaule 
Drepanocladus uncinatus 
Encalypta procera 
Hypnum cupressiforme 
Timmia norvegica 
Tomenthypnum nitens 

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

Vascular plants  
Androsace chamaejasme 
Artemisia borealis 
Artemisia glomerata 
Cochlearia officinalis 
Lesquere.11a arctica 
Oxytropis nigrescens 
Puccinellia andersonii 

Lichens  
Evernia perfragilis 
Fulgensia bracteata 
Hypogymnia subobscura 
Lecanora epibryon 
Toninia cumulate 
Xanthuria elegans 

Lichens  
Cetraria delisei * 
Cetraria richardsonii 

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.  

Table 20. Plants correlated with total available 	Table 21. Plants correlated with total available  
phosphorus (P). Starred (*) entries are correlated at the  
0.001 level; others are correlated at the 0.05 level.  

potassium (K). Starred (*) entries are correlated at the 0.001  
level; others are correlated at the 0.05 level.  

Positive 
	

Negative 
	

Positive 
	

Negative 
correlations 	 correlations 	 correlations 	 correlations 

Vascular plants  
Α lopecurus alpinus  
Corex rupestris  
Cerastium berringianum  
Chrysanthemum integrifolium *  

Drybs integrifolia*  
Eutrema edwardsii  
Festuca rubra  

Minuartia arctica*  

Papaver macounii*  
Parrya nudicaulis  

Salix rotundifolia  
Saxifraga oppositifolia Lichen  

Cladonia gracilis  

Bryophytes  
Plagiochila arctica  

Dicranum sp.  

Didymodon asperifolius  
Ditrichum flexicaule*  
Drepanocladus uncinatus  
Encalypta alpina"  
Hypnum revolutum  

Rhytidium rugosum  

Thuidium abietinum *  

Timmia austriaca  
Tomenthypnum nitens  

Tortula ruralu*  

Lichens  
Cetraria tilesii  
Lecanora epibryon  
Peltigera spuria"  

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 Α rctophila  
fulva and Corex 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 Β 14, U6 and U7. It does 
nό t contain Salix rotundifolia, 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. rotundifolia also occurs as a 

Vascular plants  
Armeria maritima  
Eriophorum scheuchzeri  
Pedicularis sudetica  
Po%monium boreale  
Salix ovalifolia  

Bryophytes  
Dicranum angustum  
Distichum inclinatum  
Polytrichaceae  

66  



Vascular plants  
Carex aquatilis*  
Eriophorum russeolum  
Pedicularis sudetica  

Bryophytes  
Drepanocladus brevifolius  
Scorpidium scorpioides  

dominant plant in many exposed sites. Other  

plants that are associated with snow beds include  

Cassiope tetragons, Carex scirpoidea, Senecio at-
ropurpureus, Silene acaulis, Salix reticulata, Gen-
tianella propinqua, Lloydia serotina, Equisetum  
scirpoides, Ditrichum flexicaule, Tomenthypnurn  

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 
	

Negative  
correlations 	 correlations  

Vascular plants  
Astragalus umbellatus  
Carex misandra  
Carex rupestris  

Carex scirpoidea  
Dryas integrifoliα•  
Juncus big/uris  
Luzula arctica•  
Minuartia αrctica*  
Oxytropis nigrescens  
Pedicularis lanata *  

Poa arctica  
Saxifrage oppositifolia•  

Bryophytes  
Bryum stenotrichum  

Bryum wrightii  
Dii richum flexicaule  
Drepanocladus uncinetus  
Encalypta alpina  
Hypnum procerrimum •  
Oncophorus wahlenbergii  
Tetraplodon mnioides  

Lichens  
Α  lectoria nigricans*  
Cetraria cucullata  

Cetraria islandica *  

Cetraria nivalis  
Cladonia  gracilis  
Cladonie pocillum •  

Cornicularia divergens  
Dactylina ramulosa  
Evernia perfragilis  
Hypogymnia subobscura*  
Lecanora epibryon •  

Lecidea  vernalis*  
Ochrolechia frigida  
Pertusaria sp.  
Physconia muscigena  
Solorina sp. *  
Thainnolia subu/ifοrιιι is*  

includes Oxytropis nigrescens, Lesquerella arctica  
and several crustose lichens, all members of Stand  

Type Bi.  
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 alpine and Ditrichum flexicaule, 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 
	

Single-shoot monocotyledons*  

Cushion dicotyledons* 
	

Pleurocarpous mosses  

Crustose lichens*  

Fruticose lichens*  

Foliose lichens  

Negative  
correlations  
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Bryophytes  
Calypogeia muelleriana•  
Enca/ypta procera  
Fissidens sp.  
Meesia uliginosa  

Vascular plants  
Dupontia fisheri•  
Eriophorum angustifolium •  
Salix arctica  

Vascular plants  
Artemisia arctica*  
Chrysanthemum integrifolium  
Drabs alpina  
Drybs integrifolia  
Eutrema edwardsii  
Lesquere/la arctica  
Minuartia arctica*  
Papaver lapponicum *  
Saxifrage ορρositifolia *  

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  

Negative  
correlations  

Vascular plants  
Corex subspathacea *  
Equisetum variegatum*  

Bryophytes  
Catascopium nigritum *  
Cinclidium arcticum  

 

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.  

Table 27. Plants correlated with sign of ptarmigan  

(PTARMIG). Starred (*) entries are correlated at the 0.001  
level; others are correlated at the 0.05 level.  

Positive 
	

Negative 	 Positive 
	

Negative  
correlations 	 correlations 	 correlations 	 correlations  

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.  

Bryophytes  
Aulacomnium turgidum •  

Bryum stenotrichum  

Dicranum sp.  

Leptobryum pyriforme*  

Pohlia sp. *  
Polytrichastrum alpinum  
Tetraplodon mnioides  

Negative 

correlations 
Positive 

correlations  

Vascular plants  
Anemone richardsonii  
Corex scirpoidea*  
Cassiope tetragons  
Chrysanthemum integrifolium'  
Equisetum arvense'  
Equisetum scirpoides*  
Eutrema edwardsii  
Gentianella propinqua  
Oxytropis borealis  
Salix reticulata  

Bryophytes  
Blepharostoma trichophyllum  
Lophozia sp.  
Plagiochila arctica  

Distichium capillaceum •  
Ditrichum flexicaule  
Drepanocladus uncinatus  
Encalypta alpina  
Encalypta procera'  

Hypnum procerrimum  
Leptobryum pyriforme  

Timmia norvegica•  
Tomenthypnum nitens  

Lichens  
Alectoria nigricans  
Cetraria islandica  

Cornicularia divergens  
Lecanora epibryon  
Lecidea vernalis  
Peltigera spuria  

Lichen  
Cetraria delisei  

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- 

gustifolium and Dupontia fisheri. This was also  
noted by Batzli and Jung (1980) at Atkasook,  

Alaska. The correlation with Salix arctica is curi-
ous, considering Batzli and Jung'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- 
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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.  

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 
	

Negative 
	

Positive 
	

Negative  
correlations 	 correlations 	 correlations 	 correlations  

Vascular plants 	 Vascular plants  

Arte ιnisia arctica* 	 Carex aquatilis  

Carex misandry * 	 Pedicularis sudetica  
Carex rupestris*  
Chrysanthemum integrifolium * 	Bryophyte  
Drabs alpine 	 Drepanocladus brevifolius  
Drybs integrifolia*  
Eriophorum vaginatum  
Eutrema edwardsii  
Luzula arctica  
Minuartia arcIica  

Papaver lapponicum *  
Poa arctica  
Saxifraga oppositifolia  

Vascular plants  
Α  ndrosace chamaejasme* 
Α  ndrosace septentrionalis 
Α  rmeria maritima 
Α  rtemisia borealis  
Α  rtemisia glomerata 
Bromus pumpellianus 
Elymus arenarius* 
Luzula confusa 
Pedicularis capitata  
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*  

Vascular plant  
Eriophorum angustifolium  

Bryophytes  
Radula prolifera  
Α  ulacomnium turgidum  

Bryum stenotrichum  

Cirriphylum cirrosum  
Distichium inclinatum  
Ditrichum flexicaule  
Encalpyta alpina  
Leptobryum pyriforme  

Pohlia sp.  
Polytrichastrum alpinum  
Tetraplodon mnioides*  

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 brevifolius 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). 

Lichens  
Alectoria nigricans*  
Α  /ectoria ochroleuca  
Caloplaca sp.  

Cetraria islandicat  

Cetraria tilesii  
Cladonia gracilis  
Cornicularia divergens  
Hypogymnia subobscura*  
Lecanora epibryon  
Lecidea ramulosa  
Lecidea vernalis*  
Ochrolechia frigida  
Pertusaria sp.  
Physconia muscigena  
Thamnolia subu(iformis  

SUMMARY  

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 45% of the  
140-km 2  area is water-covered. About 43% is wet  

tundra, 19% is moist tundra, and less than 1% is 
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 ιΙΙιΙΙΙΙΙ 

 ♦ Iώ \̂\\\ \α\\\\\\\\\\\\\\\\\\\\^\ 
\\\\\\\\\\\\^Α\\\\\ • 	. 

^ωωωωωωε6ιΜ 	 ωωιΝ  

	Μ 

015 
	

020 	025  

1520  θι 
2Οι - Θ5  

θι  
0οι θι  _ 

ι.2 ί - υι0  

0601 - α3 	
FROST SCARS 

ο6 θ13  
09Ο1 υ6  
1 ι  02 - υ9  
ι50τ θ6  
Ο1οα α2  

.ι6 - υ6  
ι509- υ6 SNOWBANKS 

1. 16' υ10  

GENERALLY DRY  

TUNDRA TYPES  

e`er ,ο  ι  
100 

 

1so5-e 

2 Β2 
.o- ez 	DRY 

PROSTRATE  
SHRUB  
TUNDRA 

0501 w  
AQUATIC 

* 0:1 ι • 10 - 1ι l SEDGE  
1206-11 TUNDRA  
1703812  

1302 - W0  

0521 - !,1  

  

o.oe - €€AQUAT I C 
^30? -  1 GRASS  o^oA-[z J  TUNDRA  
1 ι1  3 - 611  

020,  -3  

 

lλ\\\\` ^ ^^ ^ ^ ^ ^^ ^ •  

  

Figure 43. Dendrogram 
 of 92 vegetation study plots. Clustering is performed on the basis of Sorenson's coefficient 

of similarity: C = 2w/(a + 
 

b), where a is the sum of the cover values of the plants in one stand, b is the similar sum for the 
second stand, and w is the  sum of the cover values for species that occur in both stands. The Y axis represents the level of 
similarity between plots or  clusters of plots. The shaded areas represent clusters that are relevant to the moisture gradient. 
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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  
SΜΟΙ S77 17 9 26  
HUMMOCK 55 6 61  
SLOPE 41 5 46 
AVΗ20 31 2 33  
ORGMAT 25 15 40  

Soil nutrients  

ΝΗ4 4 3 7  
Ν03 19 2 21  
P 27 9 36  
K 16 4 20  

Snow gradient  

SNOWREG 23 13 36  

Cryoturbation gradient  

CRYOREG 	37 5 42 

Animals  
BRWNLEM 7 0 7 
COLLLEM 23 0 23 
PTARMIG 22 0 22 
GEESE 4 0 4  
SQRRL 22 1 23 
CARFECE 39 3 42 

dry tundra. Disturbed tundra, including roads and 
pads, covered 15% 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- 

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. 
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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 
CaCΟ 3  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  

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 microscale 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. 
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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 °W 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 

040Α 
IBP 

040Β 
Put R. 

050,4 
IBP 

050Β 
Put R. 

1203 
Dunes 

1501 
D.S. 2 

1503 

D.S. 2 

1511 
D.S. 2 

1516 

D.S. 2 

1304 
Coast 

1308 
Coast 

1404 

Pad F 

1407 
Pad F 

1413 
Pad F 

1414  
Pad F 

SAGDIS (km) 13.2 20.2 13.2 20.2 0.3 9.3 9.3 9.3 9.3 - - -  

SAND ( %ο ) 8.3 6.4 6.2 6.2 32.8 22.9 17.6 30.5 48.7 91.0 14.0 -  

SILT ( %ο ) 72.7 70.9 75.8 70.8 53.7 62.8 - 64.8 55.0 18.2 4.2 63.9  
CLAY ( %ο ) 19.0 22.7 18.0 23.0 13.5 14.3 - 17.6 14.5 33.1 4.8 22.1 - - -  

ORGMAT ( %ο ) 31.9 41.1 32.3 42.7 18.1 27.3 38.6 17.7 14.9 70.3 65.8 59.2 61.1 60.7 42.7  

BDEN (g cm -3) 0.24 0.33 0.16 0.15 0.89 0.38 0.31 0.51 0.44 0.31 0.12 0.22 0.22 0.14 0.22 
SMΟ IS (%ο) 274 198 402 417 51 171 207 122 136 166 577 295 271 469 344  

FLDCAP ( %ο ) 83.3 88.9 76.9 103.3 53.2 56.4 77.5 46.8 30.9 106.8 137.5 103.4 109.2 124.5 99.8  
WILTPT ( %ο ) 64.3 84.2 74.4 95.8 37.6 44.1 62.0 30.7 24.9 92.8 118.5 78.8 93.1 111.1 79.5 

AVH2O 19.0 4.7 2.5 7.5 15.6 12.3 15.5 16.1 6.0 14.0 19.0 24.6 16.1 13.4 20.3  
H YGMOIS ( %ο ) 5.1 6.3 3.7 5.6 1.9 4.3 6.5 3.3 2.5 8.4 10.4 8.5 7.9 8.3 5.8  

H2OABSN ( %ο ) 247.4 289.2 269.1 323.9 172.4 189.7 202.8 105.3 105.7 280.0 404.2 310.1 295.4 247.3 201.3  

CO3 (%ο) 21.7 3.3 20.8 6.0 24.0 17.4 15.1 20.7 23.6 0.6 0.8 0.6 0.1 0.8 1.3  

PH 7.4 7.0 7.4 7.1 7.6 7.4 7.5 7.6 7.6 5.3 6.3 5.4 5.4 5.7 6.4  

ΝΗ4 (ppm) 15.8 11.8 - 24.2 19.6 13.5 17.5 6.6 7.2 37.0 17.4 16.1 13.1 31.9 10.7  

ΝΟ3 (ppm) 13.5 18.6 20.4 7 .2 10.5 12.0 10.3 11.2 10.2 16.8 12.7 13.3 16.3 13.5  

P (ppm) Ι3.0 16.0 14.0 10.0 11.0 12.0 10.0 10.0 4.0 1.0 3.0 2.0 4.0 2.0  

K (ppm) 448 485 491 51 258 212 349 386 411 578 221 195 220 172  

CA (ppm) 8470 7700 5476 1910 6325 6490 6353 4699 3456 6336 4366 5199 4736 5550  

MG (ppm) 105 355 - 385 118 126 377 60 95 883 1132 255 311 326 265  

THAW (cm) 31 36 30 34 51 35 31 40 32 25 19 27 27 30 29  

RESULTS AND DISCUSSION  

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

Organic matter  
The results of the regression analysis of 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 18% 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,  

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 o η -

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.  

R a b S. Σ  

SAND -0.856 34.0 -1.48 3.98  
SILT 0.762 54.4 0.96 2.90  
CLAY 0.921 11.7 0.52 1.29  
ORGMAT 0.762 14.2 1.31 3.52  
BDEN -0.812 0.7 -0.03 0.075  
SΜΟΙ S77 0.714 52.7 14.4 41.4  
FLDCAP 0.730 36.8 2.74 7.69  
WILTPT 0.806 20.0 3.24 8.24  
ΑVΗ2O -0.516 16.8 -0.50 1.98  
HYGMΟ IS 0.710 2.2 0.19 0.55  
Η2ΟΑΒSΝ 0.732 104.8 9.22 25.77  
CO3 -0.804 28.4 -0.99 2.51  
PH -0.880 7.8 -0.03 0.07  
ΝΗ4 0.127 13.2 0.12 2.13  
ΝΟ3 0.968 5.5 0.66 1.57  
P 0.866 8.7 0.29 0.78  
K 0.887 96.1 21.4 55.8  
CA 0.660 3624 202.2 708.7  
MG 0.620 49.1 13.5 50.2  
THAW -0.589 42.9 -0.63 2.2  
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Figure 45. Soil organic matter downwind from the Sagavanirktok River. 
The data are from nine equivalent wet tundra plots within the main area of loess de-
position. 

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.  

46). Bulk densities in wet sites near the Sagavan-
irktok dunes are quite high. Α 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).  
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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 cm 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.  

7.6- 	 ❑  

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 down wind from the Sagavan-
irktok River. The data are from nine equivalent wet tundra sites within the main  
area of loess deposition.  

77  



ή  60  

C 
ο  

c 4  
♦ 
C 
Φ 
U  

V  20  

0  

σ ^ 

° ---S i 1 t: Υ=0.96Χ +54.4  
R 0.762  ,  S.  Ε .=  290  %  

o Sano-. Υ= - 1.48Χ+34.0  
R =- 0.856,  S.E.=3.98%  

^ 	C l ay: Υ=0.52Χ+ΙΙ.7  
R =0.92Ι, $. Ε.= 1.29%  

Distance From The Sagavanirktok River (km)  
Along The Ν75°Ε Wind Vector  

Figure 49. Percentages of sand, silt and clay downwind 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 microsites) 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.  

Soil particle size  

The particle sizes of the fraction of the soil less  

than 2 mm also change with distance from the  

river (Fig. 49). The percentage of sand drops from  

over 30% 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  
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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.  

ΝΗ4 	H2ODPTH (0.4990*), SMOIS77 (0.3695*), ORGMAT (0.3594*), 
PH (-0.3521*), CLAY (0.3931), WDIST (-0.3003), CRYOREG 
(-0.2481), MG (0.2394), THAW77 (-0.2212), SAGDIS (0.2088),  
CO3 (-0.2071)  

ΝΟ3 	CA (0.6061*), MG (5299*), SAGDIS (0.4649*), AVH2O (0.4492*),  

ORGMAT (0.3944*), CO3 (-0.3610), PH (-0.2888), THAW77  

(-0.2699), FLICCOV (0.2374)  

P 	Κ (0.4601 *), WDIST (0.3958 *), PH (0.3753 *), AVH2O (-0.3552 *),  
TEMPREG (0.3466 *), SAGDIS (-0.3464*), CA (0.3276), SΟ ILCOV  
(-0.3021), MG (-0.2564), SILT (0.3236), SMOIS77 (0.2486), CO3  
(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), AVH2O (-0.2329), PROSDED (0.1909) 

CA 	ΝΟ3 (0.6061 *), AVH2O (0.5488 *), ORGMAT (0.5376 *), Κ  
(0.4672 *), THAW77 (-0.4648 *), MG (0.4636*), SAGDIS (0.3941 *),  
CRYOREG (-0.3528*), CO3 (-0.3555 *), FLICCΟV (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 *), CO3 (-0.5825 *), AVH2O (0.5536 *), ΝΟ3 (0.5295 *), CA  

(0.4636*), CLAY (0.4469 *), TEMPREG (-0.4395 *), SILT 

(-0.4378 *), SMOIS77 (0.4287 *), THAW77 (- 0.3842*), Κ (0.2764), P 

(-0.2564), ΝΗ4 (0.2394), PROSDED (0.1902) 

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

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  

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

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, 

79  



• ISP SITE  
• PUTULIGAYUK RIVER  
σ ANGEL PINGO  
• COAST  
✓ SAND DUNES  
• KUPARUK RIVER  
• R4D F  
o D. S.2  

SAND DUNES AND  
KUR4RUK RIVER  8.2  

90  

8.6  

ISP SITE, PUT. RIVER, 
ANGEL PINGO, D.S.2 

12 	16 	20 	24 	28  

Nitrate (ppm)  

4  32 	36 	40 	44  

7.8  

7.4 

7.0 

6.6  

6. 2 

5.8 

5.4 

5.0 

90- 
• ISP SITE 
• 
o 

ΡUTUL Ι G ΑΥUK RIVER 
ANGEL PINGO 

86- ■ 

v 
COAST  
SAND DUNES  
KUPARUK RIVER 

8 2- o 
 PAD F 

0.5.2 

■ 	σ  
78—  ο 	 ο  Ο•G ΟΟ  

ο  

Ο  
O O φ  ∆ p O 

^ 
O 	∆  ∆  •  σ  

ά  7 4— 
Ο 	 ♦  

ο 
^ 

•  
• 

^  ^ 
• ο 	•  ο •  ο  

σ 

") 70— 
σσ  

66 —  • 

■  
62 —  

• 
5.8- •  •  

♦ 

ι  • • 

54- •  
■  ■  

5.0- 
I 	Ι 	Ι 	 τ 	ι 	I  
6 	ΙΟ 	Ι 4 	18 	22 	26 	30 

Ammonium (ppm)  

I 	ι 	ι  

34 	38 	42 	48  

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.  

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- 

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 53. Soil pH vs phosphorus concentration. Α weak  
correlation exists between the variables within the alkaline  
area. Note the very low phosphorus levels in the sandy soils  

near the sand dunes and the Kuparuk River and also in the  
acidic soil at Pad F and the coast.  
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Figure 54. Soil pH vs potassium concentration. The de-
finite regional clusters are mainly a function of distance from  
the Sagavanirktok River.  

soil, and the positive correlations with bryophyte  
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- 

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 
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5.0  

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 

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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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- 

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 microscale 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- 
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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.  

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  
Corex misandra  

Corex rariflora  

Draba lactea  

Eriophorum scheuchzeri  

Luzula arctica *  

Poa arctica  

Salix planifolia  

Saussurea angustifolia  

Saxifrage foliolosa  

Stelleria hurn'fusa  

Bryophytes  
Anastrophyllum minutum  

Gymnocolea inflata  

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  
Α  lectoria nigricans  

Caloplaca sp.  
Cetraria cucullata *  

Cladonia phyllophora  

Cladonia pocillum  

Cornicularia divergens  

Lecidea vernalis  

Ochrolechia frigida  

Peltigera aphthosa  

Negative  

correlations  

Vascular plants  
Α rtemisia borealis  

Chrysanthemum integrifolium  

Equisetum variegatum  

Minuartia arctica  

Saxifrage oρρosίtifolia  

Bryophytes  
Catoscopium nigritum  

Ditrichum f7exicaule  
Hypnum batnbergeri  

Positive  

correlations  

Vascular plants  
Α ndrosace chamaejasme  
Α rmeria maritime  
Α rtemisia borealis  

Corex rupestris  

Chrysanthemum integrifolium  
Dryas integrifolia  

Minuartia arctica  

Saxifrage oρρositifolia  

Bryophytes  
Ditrichum flexicaule  

Drepanocladus uncinatus  

Negative  

correlations  

Vascular plants  
Corex aquatilis  

Corex misandra  
Corex rarflora  

Drabs lactea  

Eriophorum scheuchzeri  

Luzula arctica  

Pedicularis Janata  
Petasites frigidus  

Salix planifolia*  

Saxifrage cernua  
Saxifrage foliolosa  

Bryophytes  
Gymnocolea inflata  

Lophozia heterocolpa  
Scapania simmonsii  

A ulacomnium acuminatum  

Dicranum angustum *  

Dicranum elongatum  

Mnium andrewsianum  

Mnium blyttii  

Mnium rugicum  

Oncophorus wahlenbergii  
Pohlia nutans  

Polytrichastrum alpinum  

Lichens  
Α  lectoria nigricans  
Cladonia gracilis *  

Cladonia lepidota  

Cladonia phyllophora*  
Dactylina ramulosa  
Gyalecta fo veolaris  
Ochrolechia frigida f.  

t/ielephoroides  

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 60% overlap  
between species correlated with distance to the  

river and those correlated with pH or carbonates  

(Tables 37 and 43).  

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 
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Table 37. Plants correlated with the percentage of  

carbonates (CO3). Starred (*) entries are correlated at the  

0.001 level; others are correlated at the 0.05 level.  

Table 38. Plants correlated with the percentage of  
clay (CLAY). Starred (*) entries are correlated at the 0.001  
level; others are correlated at the 0.05 level.  

Positive 
	

Negative 
	

Positive 
	

Negative 
correlations 	 correlations 	 correlations 	 correlations 

Vascular plants 	 Vascular plants  
Androsace chamaejasme 	 Carex misandra  
Artemisia borealis 	 Draba lactea  

Carex scirpoidea 	 Eriophorum scheuchzeri  
Chrysanthemum integrifolium 	Luzula arctica  
Elymus arenarius 	 Salix planifolia  
Kobresia inyosuroides  

Minuartia arctica 	 Bryophytes  
Saxifrage oppositifolia 	 Harpanthus flotowianus  

Scapania simmonsii  
Bryophyte 	 Dicranum angustum  
Ditrichum flexicaule 	 Distichium inclinatum  

Mnium blyttii  
Lichen 	 Oncophorus wahlenbergii  
Fulgensia bracteata  

Lichens  
Α lectoria nigricans  
Caloplaca sp.  
Cetraria cucullata  

Cetraria islandica  

Cetraria nivalis  
Cladonia 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 thermokarst pits, the marl deposits are 
sometimes thick enough to hamper or prevent the 
growth of mosses and sedges. 

Vascular plants  
Arctophila fulva  
Eriophorum angustifolium *  
Eriophorum scheuchzeri  
Eriophorum vaginatum  
Luzula arctica  
Pedicularis lanata  

Salix planifolia  
Saxifraga cernua  
Utricularia vulgaris 

Bryophytes  
Anastrophyllum minutum 
Gymnocolea inflata 
Lophozia binsteadii 
Lophozia quadriloba 
Ptilidium ciliare 
Radula prolifera 
Scapania simmonsii 
Dicranum angustum * 
Dicranum elongatum * 
Distichium inclinatum 
Fissidens osmundoides 
Hylocomium splendens 

 Mnium andrewsianum * 
Mnium blyttii 
Oncophorus wahlenbergii 
Philonotis fontana 
Polytrichastrum alpinum * 
Polytrichaceae  
Rhacomitrium lanuginosum 
Tortella arctica 

Lichens  
Cladonia gracilis 
Dactylina arctica 
Ochrolechia frigida f.  

thelephoroides 
Psoroma hypnorum 
Solorina sp.  
Stereocaulon alpinum 

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, Sj ό rs 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 integrlfolia,  
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Vascular plants  
Cardamine digitate  
Corex bigelo wii  
Drabs alpine 
Eriophorum vagenatum 
Festuca baffinensis 
Juncus biglumis 
Luzula confuse 
Minuartia rubella 
Papaver macounii 
Pedicularis capitata 
Poe glauca 
Salix reticulata 
Saussurea angustifolia 
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 
Peltigera aphthosa 

Vascular plants  
Androsace chamaejasme  
Anemone parviflora  
Armeria maritime 
Artemisia borealis  
Artemisia glomerate 
Deschampsia caespitosa 
Equisetum variegatum 
Lesquerella arctica 
Polemonium boreale 
Salix ovalifolia 

Table 39. Plants correlated with total calcium 	Table 40. Plants correlated with total magnesium  

(CA). Starred (*) entries are correlated at the 0.001 level; others are cor-
related at the 0.05 level.  

(MG). Starred (*) entries are correlated at the 0.001 level;  

others are correlated at the 0.05 level.  

Positive 	 Negative 	 Positive 	 Negative 
correlations 	 correlations 	 correlations 	 correlations 

Saxifrage oppositifolia, Corex scirpoidea and  
Chrysanthemum integrifolium (S^rensοn 1941,  
Porsild 1957, Polunin 1959, Bamberg and Major  
1968, Hulte'n 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-
el/a 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.  

Vascular plants 	 Vascular plant  
Caitha palustris 	 Equisetum variegatum  
Cardamine digitate 
Drabs lactea 	 Bryophyte  
Eriophorum scheuchzeri 	 Ditrichum flexicaule 
Festuca baffinensis 
Hierochloe pauci/lora * 
Luzula confuse  
Pedicularis capitata  

Poa arctica  

Poa glauca  
Potentilla uniflora  
Ranunculus pallasii  
Salix planifolia  
Saussurea angustifolia  
Saxifrage cernua  
Ste/lana 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 
Pert usaria dactylina 
Thamnolia subuliformis 

Several vascular taxa are nearly limited within 
the region to acidic sites. These include Salix plan-
ifolia ssp. pulchra, Saxifrage foliolosa, Luzula 
arctica, Polygon urn bistorta, Vaccinium vitis-idaea 
and Corex rariflora. Others that are not limited to, 
but that are much more common in, acidic areas 
include Corex misandra, Eriopho rum scheuchzeri, 
Ranunculus pa/lash, Saussurea angustίfolia 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, Saxifrage 
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, 
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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. 

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 

Negative 
correlations 

Positive 
correlations 

Negative 
correlations 

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

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

Vascular plant 
Draba lactea 
Hierochloe pauciflora 
Salix planifolia 
Stellaria humifusa 

Bryophyte 
Aulacornnium palustre 

Lichens 
Cladonia phyllophora 
Evernia perfragilis 
Hypogymnia subobscura 

Vascular plants 
Draba lactea 
Hierochloe pauciflora 
Polemonium boreale 
Stellaria humifusa 

Lichens 
Cladonia phyllophora 
Evernia perfragilis 
Hypogymnia subobscura 

Vascular plant 
Cardamine digitata 
Corex saxatilis 
Eriophorum angustifolium 
Eutrema edwardsii 
Salix reticulata 
Senecio atropurpureus 

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

Lichen 
Dactylina arctica 

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

No. of taxa 
correlated SAGDIS CO3 PH CA MG SAND SILT CLAY ORGMAT 

SAGDIS 
CO3 
PH 
CA 
MG 
SAND 
SILT 
CLAY 
ORGMAT 

44 
30 
40 
39 
32 
22 
23 
35 
39 

1.000 
0.595 
0.619 
0.193 
0.368 
0.151 
0.159 
0.456 
0.410 

1.000 
0.514 
0.116 
0.225 
0.154 
0.189 
0.000 
0.202 

1.000 
0.101 
0.278 
0.097 
0.126 
0.000 
0.607 

1.000 
0.254 
0.164 
0.065 
0.162 
0.179 

1.000 
0.148 
0.218 

0.1818 
0.338 

1.000 
0.711 
0.000 
0.098 

1.000 
0.000 
0.161 

1.000 
0.216 1.000 

e.g. Drepanocladus brevifolius, 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 

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 ciliare, Hylocomium splendens, Dis-
tichium inclinatum, Oncophorus wahlenbergii, 
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 
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SUBSTRATE 
EFFECTS: 

Addition of mineral matter 

and decreased percentage 

of organics 

liverworts (Table 38). Seven hepatics, Anastro-
phyllum minutum, Gymnocolea inflata, Lophozia 
binsteadii, L. quadriloba, Ptilidium cit/are, 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  

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 this 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 

Distance from Sagavanirktok River in wind direction (SAGDIS) 
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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 

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. 
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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, Clebsch 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, Dupon tie 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 adjacent to the coast that could 
more properly be termed "littoral tundra." Here 
there are several plant taxa, including Carex sub-
spathacea, Cochlearia officinalis, Ste/lana huml-
fusa, Puccinellia phryganodes, P. andersonii, Pri-
mula borealis and Mertensia maritime, 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 

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 temperature 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. Janata 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. 
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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  
nonacidic 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 Al. 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. Hult ēn'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 Hult^n's  

(1968) distribution maps.  

Agropyron macrourum (Turcz.) Drobov  
Antennaria fries ίaηa (Trauvt.) Ekman ssp..friesiana  
Antennaria monocephala DC. ssp. angustata (Greene)  
Arabis arenicola (Richards.) Galert  
Calamagrostis descharnpsioides Trin.  
Ca/amagrostrs holm ίί  Lange  
Campanula lasiocarpa Cham. ssp. lasiocarpa  

Cardamine bellίdίfοlία L.  
Cnidium cn ίdiίfolium (Turcz.) Schischk.  
Deschampsia brevifo/ia R. Br.  
Descharnpsia purnila (Trin.) Ostenf.  
Draba caesia Adams  
Draba f/adnizensis Wulf.  
Draba niva/is Liljebl.  
Draba pseudopi/osa Pohle  
Empetrum nigrum L. ssp. herrnaphrodit urn  (Lange) Bocher  
Hedysarum hedysaroides (L.) Schniz. and Thell.  
Kobresia  sirnp/iciuscu/a  (Wahlenb.) Mack.  
Minuartia obtusi/oba (Rydb.) House  
Poe  arctica R. Br. ssp. caespitans (Simmons) Nannf.  
Poe  lanata Scribn. and Merr.  

Potenti/la virgulata Nels . 

Potornogeron vaginatus Turcz.  
Prime/a stricta Horner.  
Puccine/lis /angeana (Berl.) Sdrens.  
Puccinellia vaginata (Lange) Fern. and Weath.  
Ranunculus confervoides  (E. Fries) E. Fries  
Ranuncu/us lapponicus L.  
Ranunculus sulphureus Soland.  
Rumex arcticus Trautv.  
Salix arctolitoralis Hult.  

Salix fuscescens Anderss.  
Salix polaris Wahlenb.  
Sazifraga f/age//arfs Willd.  
SolidagQ multiradiata Ait. var. mu/tiradiata  

Ste//aria crass ίfo/ίa Ehrh.  
Ste//erie /ongipes Goldie  
Ste//aria ronantha Hult.  
Taraxacum alaskanum Rydb.  
Tofie/dia coccinea Richards.  
Tripleurospennurn phaeocephalur (Rubr.) Pobad.  
Woodsia g/abe//a R. Br.  

92  



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

station.  

Station 

Number of taxa reported  

Vascular  
plants Hepatics Mosses Lichens 	 Data source  

Prudhoe Bay region  238  25 115 83  
Fish Creek  158  27 79 40  Johnson et al. (1978) 
Barrow  125  45 179 108  Murray and Murray (1978) 
Atkasook  246  Komárkov and Webber (1980) 
Cape Thompson  305  14 85 78  Johnson et al. (1966) 
Lake Peters region  278  Batten (1977) 
Truelove Lowland,  

Devon Island  
96  - 134 172  Vascular plants-Bliss (1977); Mosses-Vitt (1977); 

Lichens-Richardson (1977) 

Table 46. List of vascular plant  
families in the Prudhoe Bay re-
gion.  

Number of 
taxa  

Percent of 
vascular  
flora  

Lycopodiaceae 1 0.42 
Equisetaceae 3 1.26 
Sparganiaceae 1 0.42  
Poaceae 31 13.03 
Cyperaceae 29 12.18  
Juncaceae 9 3.78  
Liliaceae 2 0.84 
Salicaceae 12 5.04 
Polygonacece 4 1.68 
Caryophyllnceae 15 6.30 
Ranunculaceae 11 4.62 
Papaveraceae 2 0.84  
Brnssicaceae 21 8.82  
Crassulaceae 1 0.42  
Saxifragxceae 15 6.30  
Roscceae 8 3.36  
Fabaceae 13 5.46  
Onagraceae 2 0.84 
Halorngwceae 2 0.84  
Umbelliferae 1 0.42 
Pyrolaceae 2 0.84  
Ericaceae 5 2.10 
Primulgceae 4 1.68 
Plumbaginacese 2 0.84  
Gentianaceae 2 0.84 
Polemoniacetie 3 1.26 
Boraginaceae 2 0.84  
Scrophulariaceae 10 4.20  
Lentibulariaceae 1 0.42 
Valerianaceae 1 0.42 
Campanulcrceae 1 0.42 
Asteraceae 22 9.24 

238 99.97  

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  

Kuparuk airstrip. The Lake Peters region is a 
304-km 2  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 Rastcrfer 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 Hultēn'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 
Kom^rkov ά  (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 
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a. Ranunculus pedatifidus: Arctic- 	 b. Luzula arctica: Arctic; Circumpolar;  
alpine; Circumpolar; Zone 2. 	 Zone 1.  

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

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

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. Ranunculuspedatifidus (Fig. 59) is an arctic- 
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alpine plant with a discontinuous distribution pat-
tern. Others, such as Si/ene 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, Valerians capitata,  

Arnica alpina, Drabs alpina, Festuca baffinensis  

and Saxifrage oppositifolia. This is the largest en-
vironmental category, with 108 taxa, or 48% 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 Hulten'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 33% 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 vitas-idaea. This rel-
atively small group contains 25 taxa, about 11%  
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,  
Brays pilose, Potentilla pulchella, Puccinellia an-
dersonii and Salix ovalifolia. This is the smallest  
physiographic unit, containing only 17 taxa, or  

8% 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- 

cum, Astragalus aborigin orum, Carex scirpoidea,  
Lupinus arcticus and Saxifrage tricuspidate. This  
small unit includes 16 taxa, or about 7% 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. bryophi/a (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.  
a/axensis, S. ovalifol ίa and S. phlebophylla. The  
unit contains 67 taxa, 30% 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 arctophi/a, Si/ene acau/is, Mertensia  
maritime ssp. maritima, Pedicu/aris hirsute and  
Puccenellia andersonii.  

The circumpolar category includes over 52% 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 pedat ίfίdus (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 circumboreal plants that occur in the  

Arctic but are mainly found in forested regions.  

Ranunculus trichophyllus ver. 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),  
Drabs /ongipes, Pedicu/aris sudetica ssp. interior,  
Senecio hyperborealis and Thlaspi arcticum are  
apparently limited to the North American side of  

Beringia. Others, such as Dodecatheon frigidum,  
Salix rotund ίfol ίa ssp. rotundίfolia 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  
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a. Anemone parviflora: Arctic-alpine; 
	

b. Oxytropis nigrescens ssp. bryophila:  
North America; Zone 3. 	 Arctic-alpine; North America-Asia;  

Zone 2.  

c. Salix arctophila: Arctic: Eastern 
	

d. Boykinia richardsonii: Arctic; North- 
North America; Zone 2. 	 west America; Zone 3.  

Figure 60. Examples of five of the six geographic range floristic units. The Circumpolar unit is represent-
ed by all the examples in Figure 59. (Base map adapted from Ηultē n 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 5% of the vascular flora.  

The final unit of geographic range is the western  

North America-Asia-Europe unit. This is a some- 

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 verticillate, Gentians pro-
strata and Lloydia serotina, are arctic-alpine  
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e. Androsace chamaejasme: Arctic-
alpine; North America-Asia-Europe; 
Zone 2. 

Figure 60 (cont 'd). 

plants that are scattered throughout the Alps, the 
Rocky Mountains, and the Asian ranges. Others, 
such as Caltha palustris ssp. arctica, Pet asitesfrig-
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, 3% 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 S&enson 1941, Clebsch 1957, Bdcher 
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  

the sum of the mean monthly temperatures above 
0 °C. For example, if the mean monthly 
temperatures for May, June, July, August and 
September were -4, 3, 8, 7 and -2 °C, respectively, 
then the value of a would be 18. Zone 1 has a sum-
mer warmth index between 0 and 6; for Zone 2, 6 
<_ a < 12; for Zone 3, 12 <_ 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, Hult ē n'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 Hulte'n. 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 0°C. The thaw degree-day (TDD) 
accumulation is the sum of all daily mean temperatures above 0°C. The floristic zones are determined by Young's (1971) cri-
teria: Zone 1, 0 <_ a < 6; Zone 2, 6 <_ a < 12; Zone 3, 12 <_ a < 20; Zone 4, 20 <_ a < 35. The starred (*) stations are 
the willow collection locations. 

Station 

Distance to coast (km) Temperature (°C) Summer 

TDD 

Floristic 

zone 

In wind 

Shortest 	direction Year J J A S 

warmth 

index 

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 3 

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

ARCO 6.0 21.0 1976 3.2 6.8 6.6 1.7 18.3 571 3 
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 - - 3 
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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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, ARCO 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, Ν75 °Ε 
(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 geobotinicil 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 

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 81% 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 
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Table 48. Distribution of floristic units for the total vascular Prudhoe Bay flora and  
for taxa in each moisture category.  

Total flora  

(223 tαχα)  

Number of taxa (Percentage of taxa)  

Dry sites  

(143 taxa)  

Moist sites 

(123 taxa) 

Wet sites 

(68 taxa) 

Aquatic sites 

(14 taxa) 

Environment  

Arctic-alpine  107 (48.0) 76 (53.2) 62 (50.4) 32 (47.1) 3 	(21.4)  

Arctic  74 (33.2) 50 (35.0) 41 	(33.3) 21 	(30.9) 5 (35.7)  

Arctic-boreal  25 	(11.2) 6 ( 4.2) 13 	(10.6) 7 	(10.3) 5 	(35.7)  

Coastal  17 	( 7.6) 11 	( 	7.7) 7 	( 	5.7) 8 	(11.8) 1 	( 	7.1)  

Geographic Range  

North America  16 (7.2) 14 (9.8) 6 (4.9) 4 (5.9) 1 	(7.1)  

North America-Asia  67 (30.0) 49 (34.3) 34 (27.6) 15 	(22.1) 1 	( 	7.1)  

East North America  5 (2.2) 3 	(2.1) 4 (3.2) 0 (0.0) 0 (0.0)  

Circumpolar  116 (52.0) 61 	(42.7) 70 (56.9) 47 (69.1) 11 	(78.6)  

Northwest America  12(5.4) 11 	(7.7) 5(4.1) 2(2.9) 0(0.0)  

West North America-Asia-Europe  7 	(3.1) 5 	(3.5) 4 (3.2) 0 (0.0) 1 	(7.1)  

Northern Limit  

Zone 1  31 	(13.9) 22 (15.4) 24 (19.5) 13 	(19.1) 0 ( 0.0)  

Zone 2  89 (39.9) 59 (41.3) 54 (43.9) 31 	(45.6) 6 (42.9)  

Zone 3  85 	(38.1) 57 (39.9) 39 (31.7) 16 (23.5) 4 (28.6)  

Zone 4  18 	( 	8.1) 5 	( 	3.5) 6 ( 4.9) 8 	(11.8) 4 (28.6)  

plants and North American-Asian plants. The 
proportion of arctic-alpine taxa (48%) 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 Sax ίfraga tricuspidata,  

Phlox sibirica, Gentiana prostrate and Potentilla  
b ίflora, 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  

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%0, 39% and 38%, 
respectively. Type B4 occurs on river bars, Type  

B11 occurs on dry coastal bluffs, and Type Β13  
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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Table 49. Floristic analysis for the dry (B) vegetation types.  

Number of taxa (Percentage of taxa) 

131 

25 taxa 

Β2 

34 taxa 

'93 

22 tαxα 

84 

65 taxa 

Β5 

16 taxa 

Β6 

28 taxa 

'98 

4 taxa 

Β9 

2 taxa 

BIO 

2 taxa 

Β11 

18 taxa 

Β12 

11 taxa 

Β13 

24 tαxa 

Β14 

7 taxa 

'915  

12 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) 0 (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) 1 	(0.0) 2(11.1) 5(45.4) 3(12.5) 3(42.9) 4(33.3)  
Arctic-boreal 1 	(4.0) 0 (0.0) 1 	(4.6) 3 (4.6) 0 (0.0) 1 	(3.6) 0 	(0.0) 0 (0.0) 0 	(0.0) 0(0.0) 0 (0.0) 1 	(4.2) 0 (0.0) 0 (0.0)  
Coastal 0 (0.0) 1 	(2.9) 0 (0.0) 1 	(1.5) 1 	(6.2) 0 (0.0) 4(100.0) 0 (0.0) 1 	(50.0) 4(22.2) 0 (0.0) 1 	(4.2) 0 (0.0) 0 (0.0)  

Geographic range 

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) 1 	(5.6) 0 (0.0) 3(12.5) 1(14.3) 1 	(8.3)  
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 0 (0.0) 1 	(2.9) 1 	(4.6) 2 (3.1) 0 (0.0) 1 	(3.6) 1 	(25.0) 0 (0.0) 1 	(50.0) 1 	(5.6) 0 (0.0) 0 (0.0) 0 (0.0) 0 (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) 1 	(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) 0 (0.0) 2 	(7.1) 0 	(0.0) 0 (0.0) 0 	(0.0) 0 (0.0) 1 	(9.1) 0 (0.0) 0 (0.0) 1 	(8.3)  
West North America-Asia- 1 	(4.0) 0 (0.0) 0 (0.0) 2 (3.1) 1 	(6.2) 2 	(7.1) 0 	(0.0) 0 (0.0) 0 	(0.0) 2(11.2) 0 (0.0) 1 	(4.2) 0 (0.0) 0 (0.0)  

Europe 

Northern Limit 

Zone 1 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) 1 	(9.1) 5(20.8) 1(14.3) 2(16.7)  
Zone 4 0 (0.0) 0 (0.0) 0 (0.0) 2 (3.1) 0 (0.0) 1 	(3.5) 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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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 B! 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 8% 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 ονalifοlia ssp. ovalifolia, Carex marina, and  
Drabs 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. Α  
4-point subjective scale is used: 1—low, no surficial evidence of cryoturbation; 2—some  

evidence on less than 5% of the surface; 3—much evidence on 5-30% of the surface;  
4—considerable evidence on more than 30% of the surface.  

Vegetation  

type  Cryoturbation  

Vegetation 

type  Cryoturbation  

Vegetation  

type  Cryoturbation 

B1  2.8  Β6  3.0  Β12  3.0  

Β2  3.0  Β8  1.0  Β13  1.3  

Β3  4.0  Β9  1.0  Β14  2.0  

Β4  1.0  B10 1.0  Β15  3.0  

Β5  2.0  Β11  2.0  Overall mean: 1.7 
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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 88% 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- 

'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 0.1 % of the mapped 
area. The taxa listed are those that have at least 
1% cover in any one 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 % 
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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 vahl ίαηυιιτ  
Honckenya peploides ssp. peploides  

Mertensia m αrί lιιιια ssp. maritirna  
Phippsia algida  

Potenti/la pu/chef/a  
Pr/mu/a borealis  
Puccine/lia phryganodes  
Ste//aria humifusa  

Table 52. Taxa recorded only in Areas B and C and that have low  

arctic distributions (Young's Zones 3 or 4).  

Anemone richardsonii 
Antennaria friesiana ssp. alaskanna 
Arabis /grata ssp. kamchatica  
Arctostaphylos rubra  
Arnica frigida 
Aster sibiricus  
Astragalus aboriginorum 
Boykinia richardsonii 
Bromus ρu ιnρe/lianus var. arcticus 
Corex chordorrhiza 
Corex rotundata  
Corex vaginata  
Chrysanthemum bipinnaturn ssp. bipinnatum 
Descurainia sophioides 
Dodecatheon frigiduin 
Draba cinerea  
Draba glabella 
Epilobium davuricuin var. arcticum 
Equisetuin scirpoides 
Erigeron hum//is  
Eriophorum ca/litrix 
Festuca rubra  

Gentiana prostrata  

Gentianella prop/n  qua  ssp. propinqua  
Hippurus vulgar/s  
Juncus arcticus ssp. a/askanus  
Juncus triglumis ssp. albescens  
Kobresia sibirica  
Lagotis glauca ssp. minor  
Orthilia secundata ssp. obtusata  
Oxytropis borealis  
Oxytropis deflexa var. foliolosa  
Oxytropis mayde/liana  
Pamnassia kotzebuei  
Poa glauca  
Potentil/a hookericina ssp. hookeriana  
Pyrola grandif/ora  
Ranunculus trichnphyllus ssp. eradicatus  
Saussurea angustifo/ia  
Senecio resedifo/ius  
Tha/ictrum alpinum  
Thlaspi arcticum  
Utricularia vu/garis 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 /atifolia var. arundinacea 
A riemisia ii/esii ssp. ti/es/i  
Bup/euruin triradiatum 
Ca/amagrostis neglecta 
Carex krausei 
Castilleja caudata 
Cerastium beeringianumn var. grandiflorυm 
Draba borealis 
Erigeron hyperboreus 
Festuca ovina ssp. alaskensis 
Hedysarum alpinum ssp. ainericanum 
Juncus castaneus ssp. castaneus  
Juncus castaneus ssp. leucochlamys 
Ledurn palustre ssp. decumbens 

Lupinus arcticus  
Luzula mul ιiflοrα  
Oxytropis campestris ssp. gracilis  
Oxytropis campestris ssp. jorda//i  
Parrya nudicau/is ssp. septentrionalis  
Pedicularis vertici//ata  
Poa pratensis  
Potent/I/a pa/ustris  
Rubus chamaemorus  
Salix brachycarpa ssp. niphoclada  
Salix glauca  
Senecio hyperborea/is  
Sparganium hyperboreum  
Tofieldia pus//la  
Vacciniurn u//ginosu in ssp. ιnicrophyllum  
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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.  

Vegetation type 

Percent of area mapped 

C = (percent cover of (axon) x (percent area of vegetation types) Total cover  

within the  

Prudhoe Bay  

region  

(Σ C x 100%)  

B/ 

0.28 

Β2 

0.31 

Β3 

0.91 

BS 

0.12 

U2 

1.39 

U3 

10.89 

U4 

6.32 

MI 

4.64 

M2 

24.54 

M3 	M4 

0.58 	12.92 

MS 

0.34 

El 

0.75 

E3 

2.53 

Caret 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  
Sαxίfraga oppositifolia 0.00009 0.00015 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  
Corex misandrσ 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 angustifoli σ 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  
Corex bigelowii 0.00140 0.00725 0.865  
Corex membranacea 0.00065 0.00821 0.886  

Eriophorum 

 tetragona 

Eriophorum vaginatum 
0.00036 
0.00132 

0.036  
0.132  

Corex 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  
Corex 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  
Corex rariflora 0.00686 0.686  
Salix o νσlifοliα 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 (P r):  
Top 2 taxa 16.182+5.523 = 21.705%  
Top 4 taxa 21.705 + 2.667 t + 2.128' • = 26.50  
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  
Top 28 taxa 34.184-2.259 = 31.925  

Percent of total vascular plant cover = P r/34.18  
63.5%  
77.5  

92.4  
93.4  

• Eriophorum angustifοlium 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. If 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 (B1, B2, 03, U2, U3 and U4).  
" The cover value for E. angustifolium ssp. subarciticum is the sum of the values for E. angustifolium in wet and aquatic vegetation types (M1, M2, M4, MS and El).  



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  

Table 54 

(28 taxa) 

Total flora  

(223 taxa)  
>1%  

(4 taxa)  

>0.5%  

(9 taxa) 

>0.1%  

(15 taxa)  

Environment 
Arctic-alpine 
Arctic 

3(75.0)  
1(25.0)  

6(66.7)  
3(33.3)  

8(53.3)  
5(33.3)  

16(57.1)  
8(28.6)  

107(48.0)  
74(33.2)  

Arctic-boreal 0( 0)  0( 0)  1( 6.7)  2( 7.1)  25(11.2)  

Coastal 0( 0)  0( 0)  1( 6.7)  2( 7.1)  17( 7.6)  

Geographic range 
North America 1(25.0)  1(11.1)  1( 6.7)  1( 3.6)  16( 7.2)  
North America-Asia 0( 0)  1(11.1)  2(13.3)  4(14.3)  67(30.0)  
East North America 0( ο)  0( 0)  ο( ο)  0( 0) 5( 2.2)  
Circumpolar 3(75.0)  7(77.8)  12(80.0)  21(75.0)  116(52.0)  
Northwest America 0( 0)  0( 0)  0( 0)  2( 7.1)  12( 5.4)  
West North America-Asia-Europe 0( 0)  0( 0) 0( 0)  0( 0)  7( 	3.1)  

Northern limit 
Zone 1 2(50.0)  2(22.2)  2(20.0)  5(17.8)  31(13.9)  
Zone 2 2(50.0)  3(33.3)  5(33.3)  14(50.0)  89(39.9)  
Zone 3 0( 0 	)  4(44.4)  6(40.0)  8(28.6)  85(38.1)  
Zone 4 ο( ο)  0( 0)  1( 6.7)  1( 3.6)  18( 	8.1)  

Table 56. Floristic analysis of the 15 most common  
plants at the Sagwon upland and Prudhoe Bay.  

Number of taxa (Percent of taxa)  

Sagwon Upland* Prudhoe Bay  

Environment 
Arctic-alpine 
Arctic 
Arctic-boreal 
Coastal 

Geographic range  
North America  

8(53.3)  
3(20.0)  
4(26.7)  
0 (0)  

0 (0)  

8(53.3)  
5(33.3)  
1 	(6.7)  
1 	(6.7)  

1 	(6.7)  
North America-Asia  4(26.7)  2(13.3)  
East North America  0 (0)  0 (0)  
Circumpolar  9(60.0)  12(80.0)  
Northwest America  1 	(6.7)  0 (0)  
West North America-Asia-Europe  1( 6.7)  0 (0)  

Northern limit 
Zone 1 0 (0)  3(20.0)  
Zone 2 7(46.7)  5(33.3)  
Zό ne 3 6(40.0)  6(40.0)  
Zone 4 2(13.3)  1 	(6.7)  

* Unpublished personal data. 

of the total cover, and also when we include all the  

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 52% 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- 

ula nano ssp. exilis and Vaccinium uliginosum ssp.  
microphyllum.* 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. 
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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 LANA TA 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. richardsonii, 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 richardsonii,  
lanata and calcicola. The latter two subspecies oc-
cur in the eastern Canadian Arctic (Argus 1973).  

Distribution maps by Hulte'n (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 of 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 Sagavanirktok  

River is remarkably uniform, mostly due to the 
 

transect's flatness. The total elevation gain in over  
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Table 57. Environmental data for the willow transect.  

Precipitation 
Wind ** 

(28 June-3 Sept 1977) 

Distance  (rnm) t Mean 
from coast  Thaw season Total velocity 

Station (km) Soil pH*  1976 	1977 	1978 1977 	1978 (km/hr) Direction 

Prudhoe Bay, Wyoming 
snow gauge  

6 7.6  101 	83 266 	ί 78  

Deadhorse 12 7.8  58  15.0 NE  

Franklin Bluffs 37 7.6  56 	101  Ι2.4 NE  

Sagwon Upland 102  5.9 74 	145 	61 238 	140  9.8 SE & SW  

* Data from Webber et al. (1978).  
t Unpublished CRREL data.  

** Unpublished data from Κ. Everett, Ohio State University, 1979.  

100 km is only about 150 m. Table 57 summarizes 
most of the available data for other site factors. 
Κοm^rkov (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  

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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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. 

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  

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. 

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- 
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Table 58. Summary of willow height data along the Sagavanirktok River.  

Station  

Distance  

to coast  
(km)  

Predicted  
mean July  

temperature *  

(  °C)  

Predicted  
mean TDD*  

(CC)  

Height of open- 
tundra willows (cm) 

Height of stream- 
side willows (crn)  

Standard 
Mean 	deviation  

Standard  
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 Ι2.2  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-µm slices, mount-
ed, fixed by Mat'er'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  

correlate height of the shrubs with distance from  

the coast, mean July temperature and thaw degree-
days (TDD), an INSTAAR graphics regression rou-
tine was used. The temperatures and TDDs at each 
station were obtained from the best-fit regression 
equations. This information was used to calculate 
regression equations with July mean temperature 
and TDDs 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 TDDs 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 TDDs 
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Figure 71. Mass of 50 willow  
sterns vs distance from the coast.  

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 µm. 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 µm 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.  
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All rings 	1st ten rings Middle ten rings Last ten rings 

Station  X S. D. X S. D. X S. D. X 

Drill Site 9 94 20 103 26 79 18 63 

Deadhorse 138 55 134 43 115 54 115 

Mile 350 103 19 114 24 87 30 77 

Pipeline intersection 92 19 120 36 66 17 62 

Franklin Bluffs 155 64 182 56 Ι23 63 98 

Pump 2-Coastal Plain 150 50 174 41 108 53 84 

Pump 2-Foothills 118 57 220 53 155 63 125 

Total 133 55 149 57 Ι04 54 89 

All rings No. of  

willows  X S. D. 

90 15 17  

108 29 12  

105 19 21  

105 15 13  

150 20 12  

131 33 15  
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Table 59. Summary of growth ring data. Data represent 25 open-tundra willows collected  

at seven stations along the Sagavanirktok River.  
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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 

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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Table 60. North Slope shrub data from Κοmdrkov1 and Webber  
(1979).  
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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. phylicifolia 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 
nano) and shrub willows, characteristic of the  

southern subzone of the subarctic tundra of Alex-
androva (1970) and Andreev (1966).  

The changes in the total cover and height of all 
shrubs along the transect are illustrated by data 
from a recent study by Komárková (Komárková 
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, Komárková 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  
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Dominant tundra types  

Open tundra  

 

Protected 
streamside Moist  Dry 

Sedge, dwarf shrub  
tundra  

Graminoid, dwarf  
shrub tundra  

Tussock sedge, dwarf  
shrub tundra and  
dwarf shrub tundra  

Dwarf shrub, crustose Sedge, dwarf shrub  
lichen tundra 	tundra  
and barren  

Dwarf shrub, crustose Dwarf shrub tundra  
lichen tundra  

Dwarf shrub, fxrb, 	Medium-height shrub  
crustose lichen tundra tundra  

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 °C 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^r-
kov termed the coastal region ( Κοm^rkov 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 (S^rensen 1941, Bdcher 1954). 

Cantlon's and Sheludiakova's littoral tundra is 
the area with a July mean temperature less than 
7 °C. 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 ARCO 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 tetragons 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 °C 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 Deadhxrse the abundance, diversity and 
stature of willows increase dr Π ^η 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.  
alnxensis, S. niphxclade 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 
subzones 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  

Distance 

from coast 
(km) 

Height (cm) of Salix lanata 
Open 
tundra 

Protected  
streamside  Wet  

Immediate coast < 	1 < 	15 None Wet sedge tundra 

Northern Coastal 1-30 < 25 < 50 Wet sedge tundra 
Plain  

Mid- and Southern 
Coastal Plain 

30-100 < 50 < 200  Wet sedge, dwarf 
shrub tundra  
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1980) to aid in producing small-scale vegetation  
maps of northern Alsaka.  

Using 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  

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), Komarkov ί  
and Webber (1979) and the first part of this chap-
ter, complements the shrub information and gives  

added meaning to shrub-defined regions.  
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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. 

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-km 2  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 
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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, Saxίfraga 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-
poidea, C. atrofusca, 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  foliolosa, 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. 

MACROSCALE 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%), arctic-boreal (11%)  

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 (2%). 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, 40%) 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 8%.  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-
folium ssp. subarcticum and E. triste. All of these  
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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 nano 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. richardsonii  
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.  

RELEVANCE TO OTHER STUDIES  

This study and those involved with the produc-
tion of the Geobotanical Atlas of the Prudhoe Bay  

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 (Kom ί rkov εί  and Webber 1978, Kom^r-
kov^, in prep.), Fish Creek (Johnson et al. 1978,  

Kom έιrkov ί  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  

Hultdn (1968) for vascular plants, Thomson (1979) and Hale and Culberson (1970) for lichens,  

Crum et al. (1973) for mosses and Arnell (1956) and Steere and Inoue (1978) for hepatics. First  

collections for the region are listed; these also are mostly from Murray and Murray (1978).  

The list contains 238 vascular plants, 25 hepatics, 115 mosses, and 83 lichens. A total of 79  

vascular plants, 12 hepatics, 16 mosses and 13 lichens have been added to the list as a result of  

this study. Starred taxa (*) have been found only west of the Kuparuk River and are therefore  

outside the main region discussed in this report; there are seven vascular plants, one hepatic, 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. Al) that have not been  

found in the main study area.  
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Figure Al. 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  

Achilles borealis Bong.  
C. Simmons 1981. Occasional; dry river bars of the Kuparuk River.  

Agropyron boreale (Turcz.) Drobov ssp. hyperarcticum (Ρο1.) Meld.  
D. Murray 4575. Occasional; richly vegetated river bluffs and pingos  

Alopecurus alpinus Sm. ssp. alpinus  
D. Murray 3410. Occasional; dry to wet areas, bird mounds, acidic and alkaline areas, coast and  

inland.  

Androsace chamaejasme Host ssp. lehmanniana (Spreng.) Hult.  
D. Murray 3387. Frequent; dry sandy areas, dunes, riverbanks, coast and inland.  

Androsace septentrionalis L.  
D. Murray 4505. Occasional; well-drained sites on pingos (Figure Al, points 27, 38, 40).  

Anemone parviflora Michx.  
D. Murray 4531. Frequent; dry sandy soil, streambanks.  

Anemone richardsonii Hook.  
D. Murray 4537. Occasional; dry sandy soil, dunes and streambanks.  

Antennaria friesiana (Trautv.) Ekman ssp. alaskana (Malte) Hult.  
Murray 4571. Infrequent; dry sites, riverbanks, pingos (Figure Al, points 24, 30, 56).  

Arabis lyrata L. ssp. kamchatica (Fisch.) Hult.  
D. Murray 3359. Infrequent; sandy disturbed soil, Putuligayuk and Kuparuk rivers (Figure Al,  

points 25, 29, 32, 34).  

Arctagrostis latifolia (R. Br.) Griseb. var. arundinacea (Trin.) Griseb.  
P. J. Webber 1978. One specimen collected from Gas Arctic test site, fertilized berm (Figure Al,  

point 54); probably more common.  

Arctagrostis latifolia (R. Br.) Griseb. var. latifolia  
D. Murray 4554. Common in grassy areas, bird mounds, riverbanks; occasional in moist tundra.  

Arctophila fulva (Trin.) Anderss.  
D. Murray 4555. Abundant; water to 1 m deep, lakes and streams.  

Arctostaphylos rubra (Rehd. and Wils.) Fern.  
D. Murray 4561. Rare; dry sandy sites along rivers; common just south of region (Figure Al,  

points 10, 31, 34).  

Armeria maritima (Mill.) Willd. ssp. arctica (Cham.) Hult.  
D. Murray 3356. Occasional; dry stabilized dunes, riverbanks.  
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**  Arnica alpine (L.) Olin.  
L. Hettinger 456 (1973). Not collected in this study.  

Arnica frigida C.A. Mey.  
D.A. Walker and K. Palmer 80 Α-124. Infrequent; collected on dry river bar of Kuparuk River  

near Service City; also seen along the Little Putuligayuk River (Figure Al, 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 glomerate 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 80 Α-104, det. D. Murray.  
Occasional; dry sites along Kuparuk River and some of its tributaries and on pingos in the  

Kuparuk field (Figure Al, points 28, 34, 32, 30, 40).  

Astragalus 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 Al, points 6, 31, 43).  

Brays pilose Hook.  
D. Murray 3383. Frequent; disturbed areas. There is much intergradation between this taxon and  

B. purpurascens.  

Brays 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. pilose. Most of my specimens best  
fit descriptions of B. purpurascens.  

Bromus pumpellianus Scribn. ver. 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 neglects (Ehrh.) Gaertn., Mey. and Schreb.  
D.A. Walker and K. Palmer 80 Α-98. Occasional; dry terraces of the Kuparuk River near Service  

City (Figure Al, points 29, 31).  

Calamagrostis purpurascens R. Br. ssp. arctica (Vasey) Hult.  
D.A. Walker 81-13. Occasional; dry sites, pingos, river bars.  
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Caltha palustris L. ssp. arctica (R. Br.) Hull.  
D. Murray 4512. Frequent; water, streams and lake margins.  

Campanula uniflora L.  
D. Murray 3398. Occasional; snowbanks and pingo sides (Figure Al, points 24, 40, 41, 43).  

Cardamine digitata Richards. (= C. hyperborea O.E. Schulz)  
D. Murray 3399. Frequent; dry to moist tundra, bird mounds, frost scars, snow patches.  

Cardamine pratensis L. ssp. angustίfol ίa (Hook.) O.E. Schultz  
D.A. Walker 549. Occasional; wet sites along streams.  

Corex aquatilis Wahlenb. (including C. stans Drej.)  
D. Murray 3586. Abundant; moist to very wet tundra throughout region.  

Corex atrofusca Schkuhr  
D. Murray 3370. Occasional; moist to wet alkaline tundra, mainly inland.  

Corex bigelowii Torr. (including C. lugens Holm, C. consimilis Holm)  
D. Murray 3416. Common; moist tundra, coast and inland.  

Corex chordorrhiza Ehrh.  
D.A. Walker 288, det. D. Murray. Occasional; wet to very wet acidic tundra.  

* Corex krausei Boeck.  
D.A. Walker and K. Palmer 80Α-128. Only record from Ugnuravik River south of Kuparuk  

Camp in moist tundra (Figure Al, point 44).  

Corex marina Dewey (= C. amblyorhyncha Krecz., Halliday and Chater 1969, C. glareosa sensu  
Hult ēn in part)  

D.A. Walker 4, det. A. Batten. Occasional; wet tundra.  

Corex maritima Gunn.  
D. Murray 4514. Infrequent; sandy sites at coast and along rivers (Figure Al, points 6, 9, 31).  

Corex membranacea Hook.  
D.A. Walker, 5 August 1974, det. D. Murray. Common; dry to moist tundra throughout region.  

Corex misandra R. Br.  
B. Murray 3384. Occasional in dry to moist alkaline tundra; frequent in wet acidic and coastal  

tundra.  

Corex nardina E. Fries  
M. Walker, D.A. Walker and M. Wilson 83-122. Rare; pingos.  

Corex obtusata Lilj.  
M. Walker, D.A. Walker and M. Wilson 83-119. Occasional; pingos.  

Corex ramenskii Kom.  
M. Walker, D.A. Walker and M. Wilson 83-83. Occasional; wet saline tundra.  

Corex rariflora (Wahlenb.) J.E. Sm.  
D. Murray 3364. Occasional in wet tundra; frequent in acidic coastal areas.  

Corex rotundata Wg.  
D. Walker 154 (1975). Frequent; wet to very wet tundra.  

Corex rupestris All.  
D. Murray 4583. Common; dry tundra, pingos.  
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Corex saxatilis L. ssp. laxa (Trautv.) Kalela  
D.A. Walker, 5 August 1974. Frequent; wet to very wet alkaline tundra.  

Corex scirpoidea Michx.  
D. Murray 4519. Common; dry alkaline tundra, especially snow patches.  

Corex subspathacea Wormsk.  
D.A. Walker and J. Batty ΡB039. Abundant; very wet sites in saltwater lagoons; frequent on  

sandy beaches.  

Corex ursina Dew.  
D. Murray 3406. Frequent; saltwater lagoons, slightly elevated microsites.  

Corex vaginata Tausch  
D.A. Walker 526. Infrequent; wet tundra (Figure Al, points 24, 25, 36, 41).  

Cassiope tetragons (L.) D. Don ssp. tetragons  
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 80Α-123. Occasional; dry Kuparuk River bars near Service City  

(Figure Al, points 29, 31).  

Cerastium beeringianum Cham. and Schlecht. var. beeringianum  
D. Murray 4538. Occasional; dry tundra, bird mounds, pingos.  

Cerastium beeringianum Cham. and Schlecht. var. grandif/orum (Fenzl.) Hult.  
D.A. Walker and K. Palmer 80Α-82. Common; dry and moist tundra, bird mounds, pingos.  

Cerastium jenisejense Hult.  
D.A. Walker and K. Palmer 80Α-180. Occasional; wet to moist tundra.  

Chrysanthemum bipinnatum L. ssp. bipinnatum  
Halliday 1977. Frequent; dry sandy sites, dunes along Kuparuk River.  

Chrysanthemum integrifolium Richards.  
D. Murray 3394. Frequent; moist to dry alkaline tundra, frost scars, bird mounds.  

Chrysosplenium tetrandrum (Lund) Th.Fr.  
D. Murray 4525. Infrequent on wet stream sides and open tundra; more common near the coast  

(Figure Al, points 2, 6, 24, 31, 43, 48).  

Cochlearia officinalis L. ssp. arctica (Schlecht.) Hult.  
D. Murray 4511. Common along coast, beaches, wet and moist saline tundra; occasional inland.  

Co/podium 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  
J. McKendrick, 11 September 1976. Common weed in disturbed areas.  

Dodecatheon frigidum Cham. and Schlecht.  
D.A. Walker 308. Rare; moist stream sides; collected near Drill Site 2 near the Little Putuligayuk  

River (Figure Al, point 17).  
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Drabs alpina L.  
D. Murray 3381, det. G.A. Mulligan. Note: Drabs 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. 

Drabs cans Rydb. 
D.A. Walker and K. Palmer 80 Α-40, det. A. Batten. Collected from Pad M vicinity. 

Drabs borealis DC. 
D.A. Walker and K. Palmer 80Α-170, det. D. Murray. Infrequent; collection from animal den on 
pingo near Kuparuk River (Figure Al, point 40). 

Drabs cinerea Adams (= D. arctica J. Vahl) 
D. Murray 3402, det. G. A. Mulligan. See D. alpina.  

Drabs corymbosa R. Br. ex DC. (= D. bellu Holm, D. macrocarpa Adams, Mulligan 1974) 
D. Murray 3371, det. G. A. Mulligan. See D. alpina. 

Drabs glabella Pursh (=D. hirta L., Mulligan 1970) 
D.A. Walker 272, det. D. Murray. See D. alpina. 

Drabs lactea Adams 
D. Murray 3382, det. G. A. Mulligan. See D. alpina. 

Drabs longipes Raup 
D.A. Walker 241, det. D. Murray. See D. alpina. 

Drabs subcapitata Simm.  
M. Walker, D. Α. Walker and M. Wilson 83-52. Rare; collected from disturbed site on pingo near 
Pad F (Figure Al, point 38). 

Dryas integrifolia M. Vahl ssp. integrifolia 
D. Murray 4533. Abundant; moist to dry tundra, riverbanks, pingos, animal dens throughout 
region. 

Dupontia fisheri R.Br. ssp. fisheri 
D.A. Walker 81-95a. Infrequent; coastal meadows. 

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. mollis (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 eriocephatus J. Vahl  
D. Murray 4545. Occasional; dry sandy streambanks, slumping bluffs, pingos.  

Erigeron humilus Grah.  
D. Murray 3378. Infrequent; grassy streambanks (Figure Al, point 31).  

Erigeron hyperboreus Greene  
L. Hettinger 447 (1973). Not recorded in this study.  

Eriophorum angustίfol ίum 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 Al, point 17).  

Eriophorum russeolum Fr.  
D.A. Walker 291. Frequent; wet to very wet tundra throughout region.  

Eriophorum scheuchzeri Hoppe ver. scheuchzeri  
D. Murray 3405. Occasional; very wet tundra throughout region.  

Eriophorum triste (Th. Fr.) Hadac and Love (= E. angustifo/ium  ssp. triste)  
D. Murray 3375. E. triste was not differentiated from E. angustifotium 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 pat/ash (Pursh) Fern.  
L. Hettinger 466 (1973). Not recorded in this study.  

Eutrema edwardsii R. Br.  
D. Murray 3368. Occasional; dry to moist mostly alkaline tundra.  

Festuca baffinensis Polunin  
D. Murray 3417. Common on grassy riverbanks, bird mounds, animal dens; occasional on dry  

tundra sites.  

Festuca brachyphylla Schult.  
D. Murray 4564. Common; grassy riverbanks, bird mounds.  

Festuca ovine L. ssp. alaskensis Holmen  
L. Hettinger 450 Β (1973). Not recorded in this study.  

Festuca rubra L.  
D. Murray 3415. Frequent; pingo tops, bird mounds, grassy riverbanks and gravel bars.  

Gentiana prostrate Haenke  
D. Murray 4556. Infrequent along the Kuparuk River.  

Gentianella propin qua (Richards.) J. M. Gillett ssp. propin qua (= Gentiana propinqua)  

D. Murray 3407. Occasional; dry to moist streambanks.  

Hedysarum alpinum L. ssp. americanum (Michx.) Fedsch.  
D.A. Walker and K. Palmer 80Α-101. Occasional along the Kuparuk River; common farther  

south.  
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Hedysarum mackenzii Richards.  
D.A. Walker and K. Palmer 80 Α-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.  

Hierochtoe alpina (Sw.) Roem. and Schult.  
D.A. Walker and K. Palmer s.r. 1980. One record from dry pingo side of Beechey Mound  

(Figure Al, point 51). Probably more common.  

Hierochloe pauczflora 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 80Α-75. Occasional along gravelly or sandy coastal beaches;  

collected at Point McIntyre and near Beechey Point.  

Juncus arcticus Willd. ssp. alaskanus Hult.  
D. Murray 4553. Frequent; wet sites, mainly in river sands and gravels.  

Juncus biglumis L.  
D. Murray 4560. Occasional on moist to wet tundra; frequent on frost scars.  

Juncus castaneus Sm. ssp. castaneus  
D. Murray 3404. Infrequent; streambanks, grassy areas and gravel river bars (Figure Al, points  

31, 56).  

Juncus castaneus Sm. ssp. leucochlamys (Zinz.) Hult.  
P.J. Webber 1978, det. D. A. Walker. Rare; collected from Gas Arctic test site, grassy  

revegetated berm (Figure Al, point 54).  

Juncus triglumis L. ssp. albescens (Lange) Hult.  
D.A. Walker and J. Batty, August 1974. Infrequent on wet tundra, 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 Al, points 31, 40, 41).  

Koenigia islandica L.  
D. Murray and Johnson 6207. Occasional; wet disturbed sites, frost scars.  

Lagotis glauca Gaertn. ssp. minor (Willd.) Hult.  
D. Murray 4526. Occasional; moist alkaline tundra and along streams.  

* Ledum palustre L. ssp. decumbens (Ait.) Hult.  
D.A. Walker 1979. Recorded west of the Kuparuk River in moist acidic tundra (Figure Al, points  

42 and 43); common south of the region.  

Lesquerella arctica (Wormsk.) Wats. ssp. arctica  
D. Murray 3395. Occasional; dry sites, pingos, gravel bars.  
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Lloydia serotina (L.) Rchb.  
D. Murray 3390. Frequent; dry sites, dunes, pingos, riverbanks, animal dens, snowbanks.  

Lupiiius arcticus S. Wats.  
D.A. Walker and K. Palmer 80 Α-110. Occasional on dry river terraces of Kuparuk River near  

Service City; common a little farther south (Figure Al, 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 Al, points 6, 38).  

* Luzula multif/ora (Retz) Lej.  
D.A. Walker and K. Palmer 80 Α-86. Only record from bird mound near the Ugnuravik River in  

the Kuparuk field (Figure Al, point 45); probably more common.  

* Lycopodium se/ago L. ssp. appressum (Desv.) Hult.  
D.A. Walker and K. Palmer 80Α-156. Two records from moist acidic tundra near Pad A in the  

Kuparuk field (Figure Al, point 43).  

Mertensia maritima (L.) S. F. Gray ssp. maritima 
D. A. Walker and K. Palmer 80 Α-165. Occasional along gravelly or sandy coastal beaches;  

collected at Point McIntyre and near Beechey Point (Figure Al, points 2, 5, 52).  

Minuartia arctica (Stev.) Ashers. and Graebn.  
D. Murray 3379. Frequent; dry tundra, pingos, streambanks, snowbanks, animal dens.  

Minuartia rossii (R. Br.) Graebn.  
A. E. Schofield and M. E. Williams P-G16. Occasional; dry sites (Figure Al, points 36, 43).  

Minuartia rubella (Wahlenb.) Graebn.  
D. Murray 3403. Infrequent; pingos, dry sites along rivers, common on frost scars, particularly in  

the Kuparuk field (Figure Al, points 24, 31, 38).  

Orthilia secunda (L.) House ssp. obtusata (Turcz.) Bucher (= Pyrola secunda ssp. obtusata) 
D. A. Walker and J. Batty PB005. One collection from moist tundra (Figure Al, 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 Al, points  

40, 56).  

Oxytropis campestris L. DC. ssp grad/is (Nels.) Hult.  
D. A. Walker and K. Palmer 80 Α-41. Infrequent on dry Kuparuk River bars near Service City  

and Pad R; more common farther south (Figure Al, points 34, 32).  

Oxytropis campestris L. DC. ssp. jorda//i (fors.) Hult.  
D. A. Walker and K. Palmer 80 Α-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 jorda/li but are placed 
here for lack of a better name at this time. 

Oxytropis deflexa (Pall.) DC. var. foliolosa (Hook.) Barneby 
D. Murray 4584. Occasional; dry sites on river terraces and pingos (Figure Al, points 40, 56). 

Oxytropis koyukukensis Pors. 
M. Walker, D.A. Walker and M. Wilson 83-42. Pingos and dry river terraces; this is an uncertain 
determination and may be confused with other species of Oxytropis in this study. 

Oxytropis maydelliana Trauty. 
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 Iangsdorffii Fisch. ssp. arctica (R. Br.) Pennell 
D. Murray 3362. Infrequent; drier sites, dunes and dry terraces (Figure Al, points 9, 31). 

Pedicularis sudetica Willd. ssp. albolabiata 
D. Murray 3372. Frequent; wet areas throughout region. 

Pedicularis sudetica Willd. ssp. interior Hult. 
D. Murray 3391. Frequent on moist tundra. This includes a distinctive Pedicularis that occurs in 
dry areas, dunes and coastal bluffs and that does not really fit the descriptions of P. sudetica, but 
it is placed here for lack of a better name. 

t Personal communication with D. Murray, University of Alaska, 1980. 
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Pedicularis verticillate L.  
D.A. Walker and K. Palmer 80 Α-105. Occasional; dry river bars, Kuparuk River near Pad R and 
Service City. 

Petasites frigidus (L.) French. 
D. Murray 4582. Infrequent east of Kuparuk River; more common to the west (Figure Al, points 
1, 38, 43, 48).  

Phippsia algida (Soland.) R. Br. 
Halliday 1977. Infrequent; wet bare soil in coastal region and snowbanks. 

Phlox sibirica L. ssp. siberica 
D.A. Walker 81-12. Rare; collected from Kuparuk River 2 km south of Service City. 

Pleuropogon sabinei R. Br.  
Halliday 1977. Rare; along a few streams in the Kuparuk field and in wet sites near Gathering 
Center 3. 

Poa alpigena (Fr.) Lindm. 
D. Murray 4576. Occasional; pingos, bird mounds, grassy terraces. 

Poa alpina L.  
M. Walker, D.A. Walker and M. Wilson 83-248. Occasional; pingos and dry grassy areas. 

Poa arctica R. Br.  
D.A. Walker 330, det. D. Murray. Frequent; drier sites along coast, bird mounds and pingos 
inland. 

Poa glauca M. Vahl 
D. Murray 3419. Frequent; pingo tops, grassy riverbanks, animal dens. 

Poa malacantha Kom. 
P.J. Webber 1979, det. Walker. Infrequent; bird mounds (Figure Al, points 38, 54). 

Poa pratensis L.  
L. Hettinger 454 (1973). Frequent; pingo summits, bird mounds and animal dens. 

Polemonium acutiflorum Willd. 
Halliday 1977. Occasional on grassy river terraces of the Kuparuk River; common 
farther south. 

Polemonium boreale Adams 
D. Murray 3353. Frequent; dunes, pingos, riverbanks. 

Polygonum bistorta L. ssp. plumosum (Small) Hult. [ = Bistorta plumose (Small) 
Greene] 

D.A. Walker 528. Frequent in moist acidic tundra west of the Kuparuk River; 
infrequent east of the river; rare in alkaline tundra (Figure Al, points 42, 43, 45, 48, 
57).  

Polygonum viviparum L. [ = Bistorta vivipara (L.) S. F. Gray] 
D. Murray 3389. Frequent; dry to moist tundra throughout region. 

Potentilla biflora  Willd. 
D.A. Walker 81-14. Rare; Kuparuk River 2 km south of Service City. 

Potentilla hookeriana Lehm. ssp. hookeriana 
D. Murray 3401. Occasional; pingo tops, grassy river terraces, bird mounds. 
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Potentilla hyparctica Malte  
D.A. Walker and K. Palmer 80 Α-62. Frequent; pingo tops, bird mounds, animal dens  
(Figure Al, point 36).  

* Potentilla palustris (L.) Scop.  
D.A. Walker and K. Palmer s.r. 1980. Plot 7-9a. Rare; Kuparuk field, wet  

streamside tundra (Figure Al, point 47). Collected in 1981 in an oxbow of the  
Kuparuk River.  

Potentilla pulchella R. Br.  
D. Murray 3358. Frequent; dry sites near coast.  

Potentilla uniflora Ledeb.  
D. Murray 4529. Occasional; dry pingo tops, dunes, bird mounds.  

Primula borealis Duby  
D. Murray 4510. Frequent; dry sites near coast.  

Primula egaliksensis Wormsk.  
D.A. Walker 81-14. Occasional; willow-covered river bars south of Service City.  

Puccinellia 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 grandίflora 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 80Α-153. Infrequent; bare wet mud (Figure Al, 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 Al, 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 Al, 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  

Al, point 42).  

Sagina intermedia Fenzl  
D. Murray 4562. Infrequent; dry river gravels, pingos.  

Salix alaxensis (Anderss.) Coy. 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 Janata L. ssp. richardsonii (Hook.) A. Skvortz.  
D. Murray 3351. Frequent in moist tundra in alkaline region; abundant along some streams  

inland.  

Salix ovalifolia Trauty. var. ovalij'olia  
D. Murray 3366. Common; in dunes, along rivers, and at coast.  

Salix phlebophylla Anderss.  
D.A. Walker and K. Palmer 80 Α-163. Only collection from dry exposed site on Beechey Mound  

in Kuparuk field (Figure Al, 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. reticu/ata  
D. Murray 4534. Common; dry to moist tundra, snowbanks.  

Salix rotundifolia Trauty. ssp. rotundifo/ia  
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 angustίfolia (Willd.) DC.  
D.A. Walker 555. Frequent; dry to moist tundra.  

Sax ίfraga bronchialis L. ssp. funstonii (Small) Hult.  
L. Hettinger 468 (1973). Not recorded in this study.  

Sax ίfraga caespitosa L.  
D. Murray 4546. Occasional; pingo tops, animal dens.  

Sax ίfraga cernua L.  
D. Murray 4547. Frequent along coast, moist to wet tundra.  
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Saxifrage foliolosa  
D.A. Walker 1980. Frequent in wet acidic tundra; rare in alkaline areas. 

Sax ίfraga hieracifolia Waldst. and Kit. 
D. Murray 4543. Occasional; grassy river terraces, wet stream sides, pingo tops, bird mounds. 

Saxifrage hirculus L.  
D. Murray 3369. Frequent; wet to moist tundra, bird mounds, pingos. 

Sax ίfraga nelsoniana D. Don (= S. punctata L. ssp. ne/soniana)  
D.A. Walker and K. Palmer 80Α- 102. Occasional; moist to wet, mainly acidic tundra. 

Saxifrage oppositifolia L. ssp. oppositifolia  
D. Murray 4524. Common; dry tundra, pingos, frost scars, mainly alkaline tundra. 

Sax ίfraga rivularis L. (including S. hyperborea R. Br.)  
Halliday 1977. Infrequent; snowbanks and wet areas. 

Saxifrage tricuspidate Rottb. 
D. Murray 4544. Infrequent; pingo tops (Figure Al, points 38, 40). 

Sedum rosea (L.) Scop. ssp. integrifolium (Ref.) Hult. 
D. Murray 3354. Occasional; sand dunes, dry coastal bluffs, river bars. 

Senecio atropurpureus (Ledeb.) Fedtsch. ssp. frigidus (Richards.) Hult. 
D. Murray 3365. Frequent; moist to dry tundra. 

Senecio congestus (R. Br.) DC. 
D.A. Walker, July 1974. Frequent; disturbed sites (Figure Al, points 5, 20, 21). This plant 
appears to be spreading rapidly in disturbed sites throughout the region. It was very uncommon 
in the early 1970s. 

Senecio hyperborealis Greenm. 
D.A. Walker and K. Palmer 80Α-132. Occasional; dry river bars of Kuparuk River (Figure Al, 
point 29). 

Senecio lugens Richards. 
D.A. Walker 81 - 14. Occasional; pingos and river bars. 

Senecio resedifolius Less. 
D. Murray 3376. Occasional; well -drained riverbanks. 

Silene acaulis L.  
D. Murray 4535. Frequent; dry tundra, high-centered polygons, snow patches, riverbanks. 

Silene involucrata (Cham. and Schlecht.) Bocq. (= Melandrium affine J. Vahl) 
D. Murray 3373. Occasional; dry grassy pingo tops and streambanks (Figure Al, 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 80Α-131. Infrequent; ponds and streams; recorded near Deadhorse 
and two streams near the Kuparuk River (Figure Al, points 20, 36, 40). 

Ste//aria edwardsii R. Br.  
D.A. Walker and K. Palmer, 80 Α-53. Collection from dry coastal bluff of the Putuligayuk River 

(Figure Al, point 53). Probably occasional. 
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Ste/lana humifus α Rottb.  
D.A. Walker and J. Batty ΡΒ037. Common; coastal beaches and wet saline areas.  

Ste//aria 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 Al, points 10, 11, 30, 31,  

32, 34).  

Taraxacum phymatocarpum J. Vahl  
D. Murray 3397. Occasional; pingo tops, riverbanks, animal dens (Figure Al, points 27, 38).  

Thalictrum alpinum L.  
D. Murray 3392. Occasional; wet streambanks (Figure Al, points 31, 32, 34).  

Thlaspi arcticum Pors.  
D. Murray 4530. Occasional, along Kuparuk River gravel terraces and dunes (Figure Al, points  

31, 32, 34). It has not been found elsewhere in the region. This is one of two known sites for this  

plant in Alaska and is listed as a threatened plant (Murray 1980).  

Tofieldia pusilla (Michx.) Pors.  
D.A. Walker and J. Batty ΡΒ028. Infrequent; moist tundra (Figure Al, points 24, 31, 38).  

Trisetum spicatum (L.) Richter  
D. Murray 3413. Occasional; dry sites, pingos, dunes, river terraces.  

Utricularia vulgaris L. ssp. macrorhiza (Le Conte) Clausen  
D.A. Walker, 5 August 1974, det. D. Murray. Occasional; water to 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 Al, points 6, 38, 42, 43, 48).  

Valerians capitata Pall.  
D. Murray 4551. Occasional; moist to wet stream sides.  

Wilhelmsia physodes (Fisch.) McNeill  
D. Murray 4528. Occasional; moist gravel bars.  

Hepatics t  

Anastrophyllum minutum (Schreb.) Schust. 
D.A. Walker 49(020Α -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 fennica (Gott.) Lindb. 
D.A. Walker 52, det. W. C. Steere. Collected from moist tundra; IBP area (Figure Al, point 24). 

t Annotations for the bryophytes and lichens should be regarded 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.) Κ. Mull. 
D.A. Walker 82(030Β-2). One collection from moist tundra near Angel Pingo (Figure Al, 
point 27). 

Cephaloziella arctica Bryhn and Douin 
Rastorfer, Webster and Smith 1973. Not recorded in this study. 

* Chandonanthus set ίform ίs (Ehrh.) Lindb. 
D.A. Walker and Κ. Palmer s.r. 1980. Plot Κ-1 near Kuparuk Camp; occasional; moist tussock 
tundra. 

Chitoscyphuspolyanthus (L.) Cords 
D.A. Walker 94. Collected from wet lake margin near Pad F (Figure Al, point 38). 

Cleves hyatina (Sommerf.) Lindb. 
Β. Murray 6215, det. W. C. Steere. Not recorded in this study. 

Gymnocolea inflata (thuds.) Dum. 
D.A. Walker 1405-9, det. W.C. Steere. Two records from moist tundra polygon rims near Pad F 
(Figure Al, point 38). 

Harpanthus flotowianus Nees 
D.A. Walker 72 (030Α-11), det. W.C. Steere. Collected from moist polygon rim in IBP area 
(Figure Al, point 24). 

Lophozia binsteadii (Kcal.) Evans 
D.A. Walker 1403, det. W.C. Steere. Two records from moist polygon rims near Pad F (Figure 
Al, point 38). 

Lophozia heterocolpa (Thed.) Howe 
D.A. Walker 21 (1311-12), det. W.C. Steere. Collected from moist strangmoor ridge near Pad F 
(Figure Al, point 38). 

Lophozia quadriloba (Lindb.) Evans 
D.A. Walker 1403-6, det. W.C. Steere. Collected from moist tundra near Pad F (Figure Al, 
point 38). 

Marchantia alpestris Nees 
Β. Murray 4417, det. K. Damsholt. Occasional in disturbed sites. 

Marchantia polymorphs L.  
Β. Murray 4428. Common; disturbed peaty soil throughout region. 

Mesoptychia sahtbergii (Lindb. and Arn.) Evans 
W.C. Steere 72-700a( ΝΥ). Frequent; moist tundra (Steere and Inoue 1978). 

Odontoschisma macounii (Aust.) Und. 
Rastorfer, Webster and Smith 1973. Not recorded in this study. 

Plagiochita arctica Bryhn and Kaal. 
D.A. Walker 71, det. W. C. Steere. Frequent; dry to moist tundra. 

Preissia quadrats (Scop.) Nees 
Β. 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 Al, point 38).  

Tritomaria quinquedentata (thuds.) Buch  
Rastorfer, Webster and Smith 1973. Not recorded in this study.  

Mosses  

Aloina brevirostris (Hook. and Grey.) Kindb.  
B. Murray 6231. Not recorded in this study.  

Aplodon wormskjoldii (Horner.) R. Br. (= Haplodon wormskjoldii)  
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.  

Α ulacomn ίum palustre (Hedw.) Schwaegr.  
Rastorfer, Webster and Smith 1973. Common; moist to dry tundra.  

Α ulacomn ίum turg ίdum (Wahlenb.) Schwaegr.  
Rastorfer, Webster and Smith 1973. Common; mesic and dry tundra.  

Barbula icmadophila Schimp. ex C. Muell.  
Rastorfer, Webster and Smith 1973. Not recorded in this study.  

Brachythecium groenlandicum (C. Jens.) Schljak  
D.A. Walker 15(1311-4), det. W.C. Steere. Two records from moist tundra, Drill Site 2 and  

coast. Species of Brachythecium and other members of the Brachytheceaceae were often not  

differentiated and were recorded as "Brachytheceaceae" in this study.  

Brachythecium turg ίdum (C. J. 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(030Α-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. Muell. (= B. inclinatum)  
Rastorfer, Webster and Smith 1973. Frequent; dry to wet tundra. See B. algovicum.  

Bryum tortifolium Funck  
D.A. Walker 32(1306-2), det. W.C. Steere. Collected from wet tundra, coastal area. See  

B. algovicum.  

Bryum wrightii Sull. and Lesq.  
W.C. Steere and B. Murray 1974. Occasional on frost scars and disturbed tundra.  

Calliergon giganteum (Schimp.) Kindb.  
W.C. Steere 72-718( ΝΥ). Occasional; deeper water, streams and oxbow ponds.  

Calliergon orbicularicordatum (Ren. & Card.) Broth.  
W.C. Steere 72-665( ΝΥ). Not recorded in this study.  

Calliergon richardsonii (Mitt.) Kindb. ex Warnst.  
Rastorfer, Webster and Smith 1973; var. robustum (Lindb. and Am.) 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) Say.-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 (Β. 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 filicinum (Hedw.) Spruce  
W.C. Steere 72-739( ΝΥ). 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 Al, point 27).  

Cyrtomnium hymenophylloides (Heub.) Kop.  
Rastorfer, Webster and Smith 1973. Collected from moist tundra near Pad F (Figure Al,  

point 38).  

Desmatodon heimii (Hedw.) Mitt. (= Pottia heimii)  
B. Murray 4472. Collected from disturbed tundra around drill site, West Dock (Figure Al,  

point 6).  

Desmatodon latifolius (Hedw.) Brid.  
Steere, written communication to B. Murray, 1977. Not recorded in this study.  

Desmatodon 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 Al, point 38).  

Dicranum angustum Lindb.  
Rastorfer, Webster and Smith 1973. Common; moist to dry acidic tundra.  

Dicranum elongatum Schleich. ex Schwaegr.  
Rastorfer, Webster and Smith 1973. Common; moist to dry acidic tundra.  

Didymodon asperifolius (Mitt.) Crum, Steere and Anderson  
B. Murray 4446. Occasional; moist alkaline tundra, especially bordering streams.  

Distichium capillaceum (Hedw.) B.S.G.  
Rastorfer, Webster and Smith 1973. Abundant in dry to moist alkaline tundra; common in moist  

to wet tundra throughout region.  

Distichium hagenii Ryan ex Philib.  
Rastorfer, Webster and Smith 1973. Not recorded in this study.  

Distichium inclinatum (Hedw.) Β. S.G.  
Rastorfer, Webster and Smith 1973. Occasional; dry to moist tundra.  

Ditrichum flexicaule (Schwaegr.) Hampe  
Rastorfer, Webster and Smith 1973. Abundant; dry to moist tundra.  
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Drepanocladus brevifolius (Lindb.) Warnst. (= D. lycopodioides var. brevifolius)  
W.C. Steere 72-731. Abundant; wet to moist alkaline tundra throughout region.  

Drepanocladus exannulatus (B.S.G.) Warnst. (= D. purpurascens)  
W.C. Steere and Z. Iwatsuki 74-317( ΝΥ). 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( ΝΥ). Frequent; moist to dry tundra. This and other species of Encalypta were  
often recorded as Encalypta sp. in this study.  

Encalypta mutica Hag.  
B. Murray 6244. Frequent; moist to dry tundra. See E. alpina.  

Encalypta procera Bruch  
Rastorfer, Webster and Smith 1973. Frequent; dry tundra. See E. alpina.  

Encalypta rhaptocarpa Schwaegr. (= E. vulgaris var. rhaptocarpa)  

Rastorfer, Webster and Smith 1973. Frequent; dry tundra. See E. alpina.  

Eurhynchium pulchellum (Hedw.) Jenn.  
D.A. Walker 1403-11, det. B. Murray. Collected in moist tundra near Pad F (Figure Al,  

point 38).  

Fissidens adiantoides Hedw.  
W.C. Steere and Z. Iwatsuki 74-318( ΝΥ). 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 pyr ίfοrme (Hedw.) Wils.  
B. Murray 4412. Common; disturbed areas, bare soil, bird mounds.  

Meesia triquetra (Richt.) Α ngstr.  
Rastorfer, Webster and Smith 1973. Common in wet alkaline tundra near Sagavanirktok River  

dunes and Kuparuk River; frequent in other alkaline areas.  

Meesia uliginosa Hedw.  
Rastorfer, Webster and Smith 1973. Frequent; moist to wet tundra mainly in alkaline areas.  

Mnium andrewsianum Steere (= Rhizomnium andrewsianum) (Steere) Kop.  
W.C. Steere, written communication to B. Murray 1974. Rare; wet tundra (Figure Al, point 6).  

Mnium blyttii B.S.G.  
B. Murray 4426. Frequent; moist to wet tundra. Usually recorded as Mnium sp. in this study.  

Mnium rugicum Laur. (= Plagiomnium ellipticum [Grid.] Kop. = P. rugicum [Laur.] Kop.)  
Rastorfer, Webster and Smith 1973. Collected from wet coastal area (Figure Al, point 6).  

Probably common and recorded as Mnium sp.  

Mnium thomsonii Schimp. (= M. orthorrhynchum)  
W.C. Steere 72-683( ΝΥ). 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 (Grid.) 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.) Β. S.G.  
W.C. Steere 72-715( ΝΥ). 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. pumila (Turn.) Brid. (= P. tomentella)  
W.C. Steere 72-679( ΝΥ). Occasional; wet tundra.  

Plagiopus oederiana (Sw.) Limpr.  
D.A. Walker 1403-13, det. B. Murray. Collected from moist tundra near Pad F (Figure Al,  

point 38).  

Platydictya jungermannoides (Brid.) Crum (= Amblystegiella jungermannoides)  
D.A. Walker 51, det. W.C. Steere. Collected from moist tundra in IBP area (Figure Al,  

point 24).  

Pohlia cruda (Hedw.) Lindb.  
Rastorfer, Webster and Smith 1973. Frequent; moist tundra throughout region. Recorded as  

Pohlia sp. in this study.  
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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.) G.L. Smith [ = Pogonatum alpinum (Hedw.) Roehl. var. 
septentrionale (Grid.)) 

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. swartzii) 
D.A. Walker, 1403-8, det. B. Murray. Frequent; dry to moist acidic tundra. Recorded as Poly-
trichaceae in this study. 

Rhacomitrium lanuginosum (Hedw.) Brid. 
Rastorfer, Webster and Smith 1973. Occasional; moist tundra, bird mounds, frost scars. 

Rhytidium rugosum (Hedw.) Kindb. 
Rastorfer, Webster and Smith 1973. Common; dry to moist tundra, pingos. 

Scorpidium scorpioides (Hedw.) Limpr. 
Rastorfer, Webster and Smith 1973. Abundant; very wet to wet tundra and water up to 1 m deep. 

Scorpidium turgescens (T. Jens.) Loeske (= Calliergon turgescens) 
Rastorfer, Webster and Smith 1973. Collected in wet to moist tundra in IBP area and near Drill 
Site 2 (Figure Al, points 16, 24). 

Sphagnum fimbriatum Wils. 
P. Spatt 1981. Rare; collected from two sites near West Dock in moist acidic tundra. 

Sphagnum girgensohnii Russ 
P. Spatt 1981. Rare; collected near the West Dock in moist acidic tundra. 

Splachnum sphaericum Hedw. 
Rastorfer, Webster and Smith 1973. Not recorded in this study. 

Splachnum vasculosum Hedw. 
B. Murray 4415. Occasional; on caribou feces, in wet areas. 

Stegonia latifolia (Schwaegr. ex Schultes) Vent. ex Broth. var. pilifera (Brid.) Broth. 
B. Murray 6246. Collected from frost scar near Pad F (Figure Al, point 38). 

Tayloria acuminata Hornsch. 
B. Murray 6249. Not recorded in this study. 

Tayloria lingulata (Dicks.) Lindb. 
W.C. Steere, written communication to B. Murray, 1977. Not recorded in this study. 

Tetraplodon mnioides (Hedw.) B.S.G. 
B. Murray 4448. Occasional; on caribou feces, moist to wet areas. 

Tetraplodon pallidus Hag. 
W.C. Steere, written communication to B. Murray, 1977. Not recorded in this study. 

Tetraplodon paradoxus (R. Br.) Hag. 
W.C. Steere, written communication to B. Murray, 1977. Not recorded in this study. 

Thuidium abietinum (Hedw.) B.S.G. (= Abietinella abietina) 
Rastorfer, Webster and Smith 1973. Common; dry tundra, snow patches, bird mounds. 

158 



Timmia austriaca Hedw.  
B. Murray 4431, det. V. B. Lauridsen. Frequent; dry to moist tundra, bird mounds. This and  

other species of Timmis were often recorded as Timmis sp.  

Timmis 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.  

Torte/la fragilis (Drumm.) Limpr.  
B. Murray 6242. Not recorded in this study.  

Tortula mucronmfolia Schwaegr.  
B. Murray 6250. Not recorded in this study.  

Tortula ruralis (Hedw.) Gaertn., Meyer and Scherb.  

Rastorfer, Webster and Smith 1973. Common; dry to moist tundra, bird mounds.  

Trichostomum arcticum Kaal. (= T. cuspidatissimum)  

D.A. Walker 20 July 1974, det. B. Murray. Collected from moist tundra in IBP area (Figure Al,  
point 24).  

Voitia hyperborea Grey. and Arnott  
Rastorfer, Webster and Smith 1973, as V. nivalis Hornsch; Steere 1974. Collected from moist  

tundra in IBP area (Figure Al, point 24).  

Lichens  

Alectoria nigricans (Ach.) Nyl.  
E.A. Schofield Αk-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 Αk-652, det. B. Murray. Infrequent; snowbank areas.  

Buellia alboatra (Hoffm.) Granth. and Rostr.  
Battrum 325 Α (UAC), det. C.D. Bird. Not recorded in this study.  

Buellia papillate (Somm.) Tuck.  
B. Murray 4355, det. J.W. Thomson. Not recorded in this study.  

Buellia punctata (Hoffm.) Mass.  
D.A. Walker 75-332, det. J.W. Thomson. Collected on dry wood, coastal strand line (Figure Al,  

point 6).  

Caloplaca cinnamomea (Th. Fr.) Oliv.  
B. Murray 6245, det. J.W. Thomson. Note: Caloplaca was not differentiated to species in this  

study. The genus is nearly always present on dry to moist sites on dead plant material or animal  

droppings.  
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Caloplaca discolor (Will.) Fink  
B. Murray 6227, det. J.W. Thomson. See C. cinnamomea.  

Caloplaca holocarpa (Hoffm.) Wade  
B. Murray, cited in Thomson (1979). See C. cinnamomeci.  

Caloplaca stillicidiorum (Vahl) Lynge  
B. Murray 6245, det. J.W. Thomson. See C. cinnamomea.  

Caloplaca tiroliensis Zahlbr.  
D.A. Walker 2(010Α-4), det. J.W. Thomson. Collected on dry plant material, high-centered  

polygons in IBP area.  

Candelariella aurella (Hoffm.) Zahlbr.  
B. Murray 6228, det. J.W. Thomson. Not recorded in this study.  

Candelariella xanthostigma (Pers.) Lett.  
B. Murray 6241, det. J.W. Thomson. Not recorded in this study.  

Cetraria cucullata (Bell.) Ach.  
B. Murray 4331. Common; dry to moist tundra, snowbanks.  

Cetraria delisei (Borg 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 rangίferina (L.) Harm. (= Cladonia rangiferina)  

D.A. Walker 1979. Specimen from west of Kuparuk River (Figure Al, point 42); not recorded  

east of the river.  

Cladonia amaurocraea (Floerke) Schaer.  
M.E. Williams Αk-655, det. J.W. Thomson Infrequent; moist tundra. It was recorded as  

Cladonia sp. in this study.  

Cladonia gracilis (L.) Willd. var. gracilis  
D.A. Walker 74(1405-10), det. J.W. Thomson. Frequent; particularly in moist acidic tundra.  

Cladonia lepidota Nyl.  
D.H.S. Richardson (ALA 61969), det. J.W. Thomson. Collected from dry peaty polygon rim  

near coast (Figure Al, point 6).  

Cladonia phyllophora Hoffm.  
D.A. Walker 3(1310-1), det. J.W. Thomson. Infrequent; two records from coastal area (Figure  

Al, point 6).  

Cladonia pocillum (Ach.) O. Rich.  
B. Murray 4350. Frequent; moist to dry tundra.  
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Cladonia squamosa (Scop.) Hoffm. 
E.A. Schofield Ak-91, det. M.E. Williams. Recorded on wet tundra near Pad F and at coast 
(Figure Al, points 6, 38). 

Cladonia subfurcata (Nyl.) Arn. 
E.A. Schofield Ak-90, det. J.W. Thomson. Not recorded in this study. 

Cot/era bachmanianum (Fink) Degel. (= C. tenax var. bachmanianum) 
B. Murray 4328, det. J.W. Thomson; var. mil/igraiium  Degel. Co//eras were recorded as 
Co//era sp. and not differentiated to species in this study. 

Co//era tuniforme (Ach.) Ach. em. Degel. 
B. Murray 4342, det. J.W. Thomson. See Cot/era bachmanianum. 

Cornicularia aculeate (Schreb.) Ach. 
B. Murray 4326. Not recorded in this study. 

Cornicularia divergens Ach. 
B. Murray 6237. Frequent; dry tundra, mainly acidic soils. 

Dacty/iiia arctica (Hook.) Nyl. 
B. Murray 4333. Frequent; moist to dry tundra, snowbanks. 

Dacty/ina ramulosa (Hook.) Tuck. 
B. Murray 4329. Occasional; moist tundra, snowbanks. 

Evernia perfragitis Llano 
B. Murray 4344, det. J.W. Thomson. Frequent; dry tundra. 

Fulgensia bracteata (Hoffm.) Raes. 
B. Murray 4363. Recorded on dry saline soils on coastal bluffs affected by recent storm surges 
(Figure A1, points 8, 53); also on pingos and dry tundra. 

Gyalecta foveolaris (Ach.) Scheer. 
B. Murray 4364, det. J.W. Thomson. Infrequent; moist tundra. 

Hypogymnia physodes (L.) W. Wets. 
B. Murray 4400, det. J.W. Thomson, esorediate. Not recorded in this study. See H. subobscura. 

Hypogymnia subobscura (Vain.) Poelt 
B. Murray 4327. Frequent; dry soil. Some records of this may be H. physodes. 

Lecanora beringii Nyl. 
D.H.S. Richardson (ALA 61974), det. J.W. Thomson. Not recorded in this study. 

Lecanora epibryon (Ach.) Ach. 
B. Murray 4337. Common on soil, dry tundra, frost scars; frequent in moist tundra on dead 
plant material. 

Lecanora verrucose Ach. 
B. Murray 4339. Not recorded in this study. 

Lecidea assimilate Nyl. 
D.H.S. Richardson (ALA 61975), det. J.W. Thomson. Not recorded in this study. 

Lecidea ramulosa Th. Fr. 
D.A. Walker 10(WD-2), 75-333, det. J.W. Thomson. Occasional; wet acidic tundra, particularly 
at coast. 

Lecidea vernalis (L.) Ach. 
B. Murray 4361, det. J.W. Thomson. Occasional; dry tundra. 
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Lepraria membranacea (Dicks.) Vain. 
B. Murray 6240, det. J.W. Thomson. Not recorded in this study. 

Leptogium sinuatum (thuds.) Mass. 
D.A. Walker 75-370, det. J.W. Thomson. Collected from rim of low-centered polygon in IBP 
area (Figure Al, point 24). 

Leptogium tenuissimum (Dicks.) Fr. 
B. Murray 4347, det. J.W. Thomson. Not recorded in this study. 

Lopadium fecundum Th. Fr. 
B. Murray 4396, det. J.W. Thomson. This collection is the first record of this species for Alaska 
(Thomson 1979). 

Ochrolechia frigida (Sw.) Lynge f. thelephoroides (Ach.) Lynge 
B. Murray 4395, det. J.W. Thomson. The fruticose form thelephoroides is particularly abundant 
on moist strangmoor features in the acidic tundra areas. At the coast and elsewhere this species is 
more commonly crustose. 

Ochrolechia upsaliensis (L.) Mass. 
B. Murray 4360, det. J.W. Thomson. Not recorded in this study. 

Parmelia omphalodes (L.) Ach. 
B. Murray 4392. Not recorded in this study. 

Parmeliella praetermissa (Nyl.) P. James 
D.H.S. Richardson (ALA 61971), det. J.W. Thomson. Not recorded in this study. 

Peltigera aphthosa (L.) Willd. 
B. Murray 4397. Frequent; moist tundra. 

Pettigera canna (L.) Willd. 
B. Murray 4382. Frequent; moist to dry tundra. P. rufescens and P. spuria were recorded as 
P. caning in this study. 

Pe/tigera malacea (Ach.) Funck 
B. Murray 4325, det. J.W. Thomson. Infrequent; moist to dry tundra. 

Peltigera polydactyly (Neck.) Hoffm. 
D.H.S. Richardson (ALA 61970), det. B. Murray. Not recorded in this study. 

Peltigera rufescens (Weis.) thumb. (= P. canina var. rufescens) 
B. Murray 4374, det. J.W. Thomson. See P. caning. 

Peltigera spuria (Ach.) DC. (= P. caning var. spuria) f. sorediata Schaer. 
B. Murray 4340, det. J.W. Thomson. See P. caning. 

Pertusaria dactylina (Ach.) Nyl. 
D.A. Walker 11, det. J.W. Thomson. Occasional; dry tundra, pingos. 

Pertusaria octomela (Norm.) Erichs. 
B. Murray 4394. Not recorded in this study. 

Pertusaria panyrga (Ach.) Mass. 
B. Murray 4358, det. J.W. Thomson. Not recorded in this study. 

Pertusaria subobducens Nyl. 
B. Murray 4338, det. J.W. Thomson. Collected from very dry windblown site on Prudhoe 
Mound (Figure Al, point 17). 
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Physcia clubia (Hoffm.) Lett.  
B. Murray 6218. Not recorded in this study.  

Physconia muscigena (Ach.) Poelt (= Physcia muscigena)  
B. Murray 4348. Frequent; dry sites.  

Polyblastia bryophila Lonnr.  
B. Murray 6227, det. J.W. Thomson. This is apparently the first record of this species for  

Alaska. Not recorded in this study.  

Polyblastia sendtneri Kremph.  
B. Murray 4386, det. J.W. Thomson. Not recorded in this study.  

Psoroma hypnorum (Vahl) S. Gray  
D.A. Walker 75(1403-1), det. J.W. Thomson. Occasional; moist acidic tundra and animal dens.  

Ramalina aim quistii 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 (thuds.) Vain.  
D.A. Walker, 22 August 1974, det. B. Murray. Frequent; dry to moist acidic tundra at coast in  

Kuparuk field.  

Stereocaulon alpinum Laur.  
B. Murray 4375, det. I.M. Lamb. Frequent; moist to dry tundra, snow patches.  

Stereocaulon rivulorum Magn.  
B. Murray 4365, det. I.M. Lamb. Too scanty and depauperate to determine with certainty. Not  

recorded in this study.  

Thamnolia subuliformis (Ehrh.) W. Culb.  
B. Murray 4336. Common; moist to dry tundra. Most (about 98%) of the Thamno/ia in the  
region is T. subul ίformis.  

Thamno/ia 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 Al,  

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. J.W. Thomson. Not recorded in this study. 

Xanthoma candelaria (L.) Th. Fr. 
D.A. Walker 75-332, det. J.W. Thomson. Collected on wood from strand line at coast (Figure 
Al, point 6). 

Xanthoma 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 
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Table B1. Soils data, physical variables.  
The variables and their units are described in Table 6.  

ΡLO ΤΝυΜ SΜΟΙ S77 8DEΝS77 SAND SILT CLAY FLDCAP WILTPT ΑVH2O HYGMOIS H2ΟΑΒSN ORGMAT 

010Α 19 1.09 24.9 56.1 19.0 49.0 31.5 17.5 3.0 115.3 19.1 
010Β 46 .78 84.1 9.3 6.6 14.7 14.7 .1 1.0 58.1 6.5 
020Α ι 24 .49 5.8 73.5 20.7 86.8 60.7 26.1 6.0 215.0 33.1 
020Β 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 
030Α 135 .42 22.9 60.7 16.4 70.5 48.4 22.1 4.3 164.0 23.1 
0308 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 
040Α 274 .24 8.3 72.7 19.0 83.3 64.3 19.0 5.1 247.4 31.9 
0408 198 .33 6.4 70.9 22.7 88.9 84.2 4.7 6.3 289.2 41.1 
050Α  402 .16 6.2 75.8 18.0 76.9 74.4 2.5 3.7 269.1 32.3 
0508 417 .15 6.2 70.8 23.0 103.3 95.8 7.5 5.6 323.9 42.7 
060Α . . 35.7 45.3 19.0 50.9 29.0 21.9 2.2 134.4 17.6 
0606 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 2ι .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.β 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 
14Π8 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 . θ8.5 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 
1α21  . 

14 22 . . . . . 
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.Θ 20.7 4.6 141.2 22.6 
1503 207 .31 77.5 62.0 15.5 6.5 202.8 3Θ.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 .5ι . 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.  

PLOTNUM  P1-I ΝΗ4 Νβ3 CO3 P K CA MG 

010Α 7.47 12.4 12.1 20.0 31.0 535.0 6298.0 185.0 
0106 7.59 9.8 8.9 15.1 15.0 782.0 3571.0 170.0 
020Α 7.20 . 13.2 . 
0208 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 
030Α  7.40 14.3 9.2 22.7 5.0 38.0 4516.0 119.0 
03Π6 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 
040Α 7.43 15.8 13.5 21.7 13.0 488.0 8470.0 105.0 
040Β 7.03 11.8 18.6 3.3 16.0 485.0 7700.0 355.0 
050Α 7.40 . 20.8 . . 
0508 7.12 24.2 20.4 6.0 14.0 491.0 5476.0 385.0 
060Α 7.60 29.2 9.8 27.5 4.0 40.0 2656.0 111.0 
060Β 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 . . . . . . , . 
1209 8.10 . 26.4 . 
121(ι 7.90 . . 26.7 . . . . 
1301 7.90 13.3 9.3 29.9 .1 36.0 1627.0 274.0 
13(ι2 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 
1 309 7.60 . .  3.8  
1310 5.20 . 0  . 
1311 5.10 . . 0  . . . 
1312 5.90 0  
1313 5.00 . . 0  
1318 6.60 . . 0 . . . .  
1 41)1 7.30 7.6 7.3 .7 8.0 188.0 2979.0 257.0 
1402 5.71 11.8 10.5 .8 1.0 156.0 5995.0 224.0 
1 - 1Π; 5.91 17.6 9.6 .1 1.0 216.0 6105.0 355.0 

-(0-1 5. 43 1 V. 	1 12.7 .6 3.0 221 . 0 4366.0 255.0   
5.81  1 λ_ . 4 11.4 .1 4.Π 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 
15(ι5 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 
152 ύ  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 SNOWREG CRYOREG VEGTYPE TOPOFEA SLOPE HUMMOCK ASPECT  

010Α 1 3 1 2 3 Β 2 1 0 2 
010Β 2 3 1 1 3 6 1 2 Ο 2 
020Α 1 3 3 3 1 U3 5 0 2 
020Β 2 3 2 3 2 U3 3 0 2 
0203 3 3 2 3 2 U2 3 1 3 Ε 
030Α 1 3 3 3 1 U4 5 0 2 
030Β 3 3 3 3 2 U4 4 0 2 
0303 1 3 3 3 2 U4 5 0 2 
040Α 1 3 4 3 1 Μ2 7 0 1 
0408 3 3 4 3 1 Μ2 4 Ο 1 
050Α 1 3 4 3 1 Μ4 4 0 1 
050Β 3 3 4 3 1 Μ4 4 0 1 
060Α 1 3 5 3 1 Ε 2 8 0 1 
060Β 3 3 5 3 1 Ε2 8 0 1 
0801 2 3 3 3 4 Β 3 13 Ο 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 4 010 2 2 3 Ν 
1002 3 3 2 2 1 U10 14 Ο 1 
1101 2 3 3 5 1 M5 10 0 1  
1102 2 3 2 4 2 U9 11 2 2 W 
1103 4 3 3 3 1 U8 16 0 1  
1104 4 3 2 4 1 87 17 3 3 W 
1105 4 3 1 1 1 Β4 16 1 1 Ε 
1106 4 3 1 2 1 613 16 Ο 1  
1107 4 3 2 3 1 Μ7 16 0 1 
1201 5 2 1 2 1 Β 9 18 2 1 S 
1202 5 2 1 2 1 Β13 18 1 1 Ε  
1203 5 2 4 3 1 Μ3 7 0 1 
1204 5 2 2 2 1 U14 5 0 2 
1205 5 2 4 3 1 Μ3 4 0 2 
1206 5 2 5 3 1 E3 8 0 1 
1207 5 2 1 2 Β 5 3 0 2 
1208 5 2 1 1 2 Β13 3 2 1 Ε 
1209 5 2 3 3 1 Μ 11 6 0 1 
1210 5 2 2 2 1 U14 5 0 2 
1301 6 1 1 1 2 Β10 20 1 2 Ε 
1302 6 1 5 5 1 Μ9 21 0 1  
1303 6 1 3 3 2 012 5 0 2 
1304 6 1 4 3 1 Μ2 4 0 1 
1305 6 1 2 2 3 812 1 0 3 
1306 6 1 4 3 1 M8 22 Ο 1  
1307 6 1 5 3 1 Ε 2 8 0 1 
1308 6 1 3 3 1 Μ2 7 0 1 
1309 6 1 3 3 3 013 25 0 2  
1310 6 1 4 3 1 Μ10 4 Ο 2 
1311 6 1 3 3 2 U12 3 0 2 
1312 6 1 2 1 1 68 20 0 2 
1313 6 1 3 3 3 Β15 5 0 2 
1318 6 1 4 3 1 Μ9 21 0 1  
1401 7 2 2 3 Β 2 1 Ο 2 
1402 7 2 5 3 1 E1 8 0 1 
1403 7 2 3 3 1 U3 3 Ο 2 
1404 7 2 4 3 1 11 1 12 0 1  
14 ύ 5 7 2 2 3 3 U1 23 Ο 3 
14υ6 7  2 3 3 2 01 5 0 2 
1407 7 2 4 3 1 M1 12 Ο 2  
1408 7 2 5 3 1 E1 8 0 1 
1409 7 2 3 3 1 U4 1 0 2 
1410 7 2 2 2 3 U1 5 Ο 3 
1411 7 2 1 1 2 Β 1 2 3 1 Ν 
1412 7 2 1 2 3 Β 2 1 0 2 
1413 7 2 5 3 1 Μ4 6 0 1 
1414 7 2 4 3 1 M1 12 0 1 
1415 7 2 2 3 3 U1 5 Ο 3 
1416 7 2 2 5 2 U6 2 3 4 W 
1417 7 2 2 5 1 07 9 1 1 W 
1418 7 2 3 2 1 U10 15 2 4  
1419 7 2 3 3 4 83 13 0 2  
1420 7 2 4 3 1 M1 7 Ο 1 
1421 7 2 2 4 2 Β14 2 3 3 W 
1422 7 2 2 2 1 U10 14 Ο 2  
1501 8 2 4 3 1 Μ2 7 0 2 
1502 θ 2 2 2 1 U10 15 2 4  
1503 8 2 4 3 1 Μ 2 6 0 2 
1504 8 2 2 3 2 U3 3 0 2 
1 505 8 2 1 2 3 Β 1 1 0 2 
1506 8 2 2 3 4 Β 3 13 0 2 
1507 8 2 1 5 3 Β6 11 2 3 W 
1508 8 2 2 5 1 M5 10 0 1 
1509 8 2 2 5 2 06 11 3 4 S 
1510 8 2 2 3 2 03 5 Ο 2 
1511 8 2 4 3 1 Μ2 4 0 1 
1512 8 2 3 3 2 U3 4 Ο 2 
1513 8 2 1 1 3 Β 1 1 Ο 2 
1514 8 2 3 3 1 U4 7 0 2 
1515 8 2 2 3 1 03 5 0 2 
1516 8 2 4 3 1 Μ2 4 0 2 
1517 8 2 5 3 1 Μ4 12 0 1 
1518 8 2 5 3 1 E1 8 Ο 1 
1519 8 2 3 3 2 U3 3 0 2 
1520 8 2 1 1 3 Β1 2 3 2 Ν 
1521 8 2 1 5 1 Β4 24 0 1 
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Table B3 (cont'd). Site factors.  
The variables and their units are described in Table 6.  

PLOTNUM SOILCOV R0CKCΘV H2OCOV ΤΗΑW77 Η2ΘDΡΤΗ MARL CLICC0V FLICCOV BRY0CΘV ERECDED PROSOED PLTSIZE 

010Α 9 1 0 44 0 0 16 3 12 1 30 1  
010Β 5 O Ο 59 0 0 14 6 7 3 24 1  
020Α 2 0 0 31 0 0 2 5 90 35 45 2  
02013 0 0 0 37 0 0 0 12 85 17 28 1  
0203 0 0 0 24 0 0 0 10 87 9 27 1  
030Α 0 0 0 38 0 0 0 1 80 25 20 2 
0308 1 0 Ο 29 0 Ο 0 0 57 30 36 1  
0303 1 0 0 42 0 0 1 1 87 19 21 1  
040Α 0 0 0 31 0 30 0 0 82 12 25 1  
0408 19 0 0 36 0 45 0 0 42 21 10 1  
050Α 11 0 28 30 0 30 0 0 13 31 17 1  
0506 33 0 61 34 6 83 0 0 32 9 4 1  
060Α 25 0 100 42 23 90 0 0 0 17 70 2 
0605 53 0 100 26 62 Ο 0 0 1 24 17 1  
0801 7 0 0 61 0 0 18 7 1 7 2 2  
0901 5 1 0 100 0 0 4 2 27 12 20 1  
0902 1 0 0 37 0 0 0 0 70 4 22 1  
1001 17 5 0 37 0 0 10 7 10 5 19 1  
1002 0 1 0 73 0 Ο 0 1 15 50 5 2  
1101 9 0 0 41 0 0 0 0 24 16 47 1  
1102 Ο 0 0 33 0 0 0 0 94 6 11 1  
1103 1 0 0 50 0 0 0 0 25 30 60 2 
1104 80 1 0 100 0 Ο 0 0 1 3 1 2  
1105 98 80 0 100 0 0 0 0 0 0 2 2  
1106 30 Ο 0 95 0 0 0 0 2 25 5 2  
1107 2 0 0 63 0 0 0 0 1 20 5 2  
1201 90 0 0 92 0 0 0 0 0 4 0 1  
1202 70 0 0 68 0 Ο 1 0 1 1 1 3  
1203 0 0 0 19 0 5 0 0 100 40 25 2 
1204 60 0 0 66 0 Ο 0 0 0 10 5 2  
1205 0 0 0 31 0 5 Ο 0 95 15 5 1  
1206 Ο 0 90 34 31 60 0 0 100 0 0 1  
1207 40 0 0 64 0 0 1 0 1 0 30 1  
1208 70 0 0 60 0 0 1 0 0 0 1 1  
1209 60 0 0 48 0 0 0 0 0 25 15 1  
1210 55 0 0 57 0 0 0 0 1 20 15 1  
1301 25 0 0 44 0 0 5 3 1 45 30 2  
1302 5 0 5 51 0 0 0 0 0 10 10 2  
1303 0 0 0 19 0 0 1 1 40 50 30 2 
1304 25 0 5 25 0 0 0 Ο 1 40 30 2  
1305 15 0 0 23 0 0 40 3 3 3 5 1  
1306 1 0 0 22 0 0 0 0 20 40 50 2  
1307 60 0 7 31 10 5 0 0 0 5 40 2  
1308 0 0 0 19 0 0 0 0 100 45 50 2 
1309 50 0 0 56 0 0 0 0 0 60 60 1  
1310 10 0 1 21 0 0 1 0 5 10 40 1  
1311 2 0 0 11 0 0 1 1 10 40 30 1  
1312 85 0 0 43 0 0 0 0 0 3 2 1  
1313 25 0 0 25 0 0 25 2 2 15 5 1  
131 8  10 0 0 35 0 0 0 0 1 50 5 1  
1401 2 1 0 33 0 0 10 10 15 1 28 1  
1402 0 0 33 33 5 O Ο 0 0 15 92 1  
1403 0 0 Ο 19 0 0 1 4 83 22 24 1  
1404 0 0 0 27 Ο 0 0 0 33 19 22 1 
1405 10 0 0 23 0 0 5 5 30 15 10 2 
14Π0 0 0 0 23 0 0 1 8 64 24 24  1  
1407 60 0 0 27 0 0 0 0 30 15 20 2  
1408 0 0 54 31 1 0 0 0 0 5 19 1  
1409 0 0 0 17 0 Ο 1 2 70 25 50 2 
1410 0 Ο 0 23 0 Ο 20 8 20 10 30 2 
1411 12 20 0 82 0 0 6 2 1 1 14  1  
1412 20 0 0 28 0 0 8 3 5 3 55  2  
1413 69 0 14 30 0 64 0 0 0 14 6  1  
1414 50 0 0 29 0 0 0 0 40 20 15 2  
1415 10 Ο 0 26 0 0 3 27 22 10 13 1 
1416 1 Ο 0 34 0 0 7 18 15 15 20 2 
1417 0 0 0 27 0 0 0 2 85 1 20 2  
1418 1 Ο 0 37 0 0 0 1 1 10 10 2  
1419 40 0 0 28 0 0 3 7 5 1 35 2  
1420 34 0 0 27 0 0 0 0 18 15 6 1  
1421 1 0 0 0 2 1 25 25 10 2 
14 22 6 5 0 0 2 1 5 20 20 3  
1501 0 Ο 6 35 3 44 0 0 93 11 6  1  
1502 1 0 0 38 0 0 1 1 65 20 15 2  
1503 5 0 1 31 0 50 0 0 87 10 12 1  
1504 0 0 0 34 0 0 1 8 82 12 52  1  
1505 8 0 0 46 0 0 18 9 6 2 38  1  
1506 20 0 0 47 0 0 10 10 30 10 30 2 
1507 8 0 0 68 0 0 1 0 38 2 27 1  
1508 14 0 0 56 0 0 0 0 27 13 5  1  
1509 5 0 0 48 0 0 0 1 10 20 40  2  
1510 1 0 0 23 0 0 0 5 63 15 39 1  
1511 13 0 0 40 0 31 0 0 12 23 14 1  
1512 0 0 0 29 0 0 0 0 54 15 30 1  
1513 15 0 0 38 0 0 10 3 5 1 30 2  
1514 0 0 0 29 0 0 0 1 35 40 20 2 
1515 0 0 0 31 0 0 1 13 60 25 60 2 
1516 0 0 0 32 0 36 0 0 91 10 9 1  
1517 5 Ο 5 36 3 5 0 0 60 30 10 2 
1518 40 0 100 33 14 40 0 0 0 5 20 2 
1519 1 0 0 31 0 0 0 2 71 16 56 1  
1520 15 20 0 54 0 0 25 3 5 1 15 2  
1521 95 95 0 0 0 0 0 0 1 3  
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Table B3 (cont'd).  

PI_OTNUM CARFECE CARGRAZ BRWNLEM COLLLEM MISBIRD FOX PTARMIC GOOSE SORRL BEAR  

(ΠΟΑ  .2 0 0 .1 .2 .1 .8 O O Ο  
0106 .5 ο 0 Ο 0 .1 Ο 0 .2 Ο  
020Α  . 1 Ο 0 0 Ο 0 0 0 0 0  
021)Β  . 1 0 0 0 Ο 0 Ο 0 O Ο  
0203 .4 0 0 .2 .1 O Ο 0 0 0  
030Α . . . . . . .  . 

0305 .1 . 2 .4 Ο  .1 O Ο 0 0 0  
0303 .1 .2 0 0 Ο 0 O Ο 0 Ο  
040Α 0 .3 O Ο 0 O Ο 0 Ο 0  
0400 ο .4 0 0 0 O Ο 0 0 0  
050Α O O Ο 0 Ο 0 0 Ο Ο 0  
050θ O O O O O O Ο 0 0 0  
060Α  0 0 Ο 0 Ο 0 O Ο 0 Ο  
060Β Ο 0 O Ο 0 Ο 0 0 Ο 0  
0601 . . . . .  . ,  . 

0901 .4 0 ο .7 .3 .2 O ο 0 Ο  
Ο902 .2 0 0 .8 0 0 Ο 0 0 0  
1001 .6 Ο 0 Ο 0 0 Ο Ο 0 Ο  
10Ο2 Ο ο 0 0 .1 Ο 0 0 .1 0  
1 1 01 Ο  .6 0 0 0 O O Ο 0 Ο  
1102 .1 .2 ο 0 .1 Ο 0 0 0 0  
1103 Ο 0 0 Ο 0 Ο .1 0 0 0  
110λ 
1105 . 
11Π6 
11Π7 . . . . . . . .  
1201 0 0 0 0 Ο 0 O Ο . 2 Ο  
1202 0 0 0 0 0 0 O Ο  .1 0  
12Π3 ο 0 0 Ο 0 O Ο 0 0 Ο  
1204 0 0 0 0 Ο 0 O Ο 0 ο  
12Ο5 0 ο 0 Ο 0 O Ο .8 Ο 0  
1206 0 0 0 0 Ο 0 O Ο 0 Ο  
1207 .2 ο 0 0 .1 0 0 0 .1 0  
1208 ο 0 0 0 O O Ο 0 .2 0  
12Π9 ο 0 0 0 ο 0 ο  .4 .2 0  
1210 .1 Ο 0 ο 0 .1 ο .2 0 0 
1 301 . . . . . . . .  .  
1302 O Ο 0 0 0 0 0 .1 Ο 0  
1303 . . . . . . . . .  
1304 0 0 0 0 ο 0 0 0 0 0  
1305 .2 Ο 0 Ο .1 O Ο 0 O Ο  
1306 0 0 .1 0 0 0 ο 0 0 0  
1307 O Ο Ο 0 0 0 0 O Ο 0  
1 308 ο 0 0 0 O Ο  .1 0 Ο 0  
13ύ 9 0 0 Ο 0 0 0 0 .1 0 0  
1310  0 0 Ο 0 O O O Ο 0 Ο  
1 31 1 . 1 ο 0 0 0 0 0 0 0 Ο  
1312  . 	1 0 0 0 O Ο 0 .4 Ο 0  
1313  . 6 0 0 0 0 0 0 Ο O Ο  
1 318 .1 0 ο 0 0 ο  .1 .9 Ο 0  
1401 .7 0 0 0 Ο 0 .5 0 0 0  
1402 0 0 0 Ο .3 0 .1 0 O Ο  
1403 . 1 0 0 0 ο 0 O O Ο 0  
1404 O Ο 0 0 .2 Ο 0 0 0 Ο  
1405 . 1 ύ  0 0 .1 O O Ο ο Ο  
1406 .3 . 1 0 0 .1 0 0 0 0 0  
1407 0 0 0 0 Ο 0 O O O Ο  
14Ο8 0 0 0 Ο .6 Ο 0 0 0 0  
1409  
1410 .  . . . . , .  
1 41 1 . 4 Ο 0 Ο  .3 0 .1 0 0 0  
14Ι2. . . . . . .  
1413 O Ο 0 0 Ο 0 Ο  .1 Ο 0  
1414 . . . . . . .  
1415 .4 O O ο .3 Ο .1 Ο 0 0 
1 416 . 1 ο 0 .1 0 0 Ο 0 Ο 0  
1417 Ο 0 0 .1 0 .1 0 O Ο 0  
1418 0 0 0 0 .1 0 0 0 .1 .1  
1α19 ο 0 0 0 O O Ο 0 0 Ο  
1420 . 1 Ο 0 0 .4 0 0 0 Ο 0  
1421 0 0 0 .1 0 0 0 0 0 0  
1422 .1 0 Ο 0 .1 .1 .1 Ο .1 Ο  
1501 0 .2 0 0 .1 0 0 0 0 0  
1502 ο 0 0 0 . 1 0 .1 0 0 0  
1503 0 .2 0 .2 0 0 0 Ο 0 0  
1504 .4 0 Ο 0 0 0 0 0 Ο 0  
15 ύ 5 .3 ο 0 0 0 Ο .1 0 0 0  
1506 Ο 0 0 0 0 0 0 0 Ο 0  
1507 .3 Ο 0 .4 .3 Ο 0 Ο 0 0  
15 ύ 8 ο 0 0 0 .1 0 Ο 0 Ο 0  
1509 Ο 0 0 .1 Ο 0 Ο 0 0 0  
1510  0 .1 0 0 0 0 O O Ο 0  
1 51 1 0 .2 ο 0 0 0 Ο 0 0 Ο  
1512  O Π 0 0 .4 0 ο  .2 0 0  
1513  . 	1 0 0 ο 0 O Ο 0 0 0  
1 514 Ο 0 0 0 ο 0 0 0 0 0  
1015  O Ο 0 0 0 0 0 0 0 0  
1516  0 0 .1 0 0 0 ο 0 Ο 0  
1517   ο Ο 0 0 0 0 Ο 0 0 0  
1 518 0 0 Ο ο 0 0 0 0 Ο 0  
1 519 0 0 0 O Ο  .1 0 Ο 0 Ο  
1520 0 0 0 0 0 0 0 0 Ο ο  
1521 0 Ο 0 0 Ο 0 Ο 0 Ο Ο  
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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.  

010Α Ο108 0208 0203 Ο308 0303 04ΟΑ 0408  

VASCULAR PLANTS 
2 ALOPECURUS 	ALPINUS 	ALPINUS 1 ( 	.1) 0 ( 	0) Ο ( 	Ο ) Ο ( 	0) Ο ί 	0) Ο ( 	Ο ) 0( 	0)  Οι 	Ο )  
3  ANBUOSACE  Ci  IAMAEJASME LEHMANN  I  ΑΝΑ  0 ί 	0) 0( 	0 ) 0 ( 	0) 0( 	Ο ) Ο( 	0) Ο ( 	Ο ) Ο ( 	Ο ) 0 ( 	0)  
λ ANDROSACE SEFTENTRI0NALIS Ο( 	0 ) 0( 	0) 0( 	0 ) 0( 	0) Ο ( 	Ο) Ο ( 	0) 0 ί 	0 ) Ο ( 	Ο) 
5 ANEMONE  PARVIFLORA 0( 	0) 0 ί 	Ο) Ο ( 	Ο) 0( 	0) Ο( 	0) 0( 	0) 0( 	Ο ) Ο ( 	0)  
6 ANEMONE  RIC11AROSONI  I  0( 	Ο ) 0 ( 	Ο) 0( 	0) 0( 	Ο ) Ο ( 	Ο ) Ο ί 	0) 0( 	0 ) 0 ί 	01  
9 ARCTAGROSTIS LATIFOLIA S.L. Ο( 	0) .1( 	.1) .1 ( 	.6) 1 ί 	.3) Ο ( 	0) 0( 	0) 0( 	Ο ) Ο ( 	0)  
10 ARCTOPHILA FULVA 0 ί 	0) 0 ( 	0) 0 ί 	0) 0 ( 	0) 0( 	0)  0( 	Ο ) 0( 	01 0( 	0)  
12 ARMERIA MARITIMA ARCTICA Ο ί 	Ο ) 0( 	0) 0 ί 	Ο) 0( 	Ο ) 0( 	0) 0( 	0) 0( 	0 ) 0( 	Ο )  
13 	ARTEMISIA 	ARCTICA 	ARCTICA 0( 	01 0( 	0) Ο( 	Ο ) 0( 	0) Ο ( 	0) 0( 	0) 0( 	0) Ο ( 	Ο)  
14 ARTEMISIA BOREALIS 0 ί 	Ο ) 0( 	0) Ο ( 	Ο ) Ο ( 	Ο ) 0( 	0) 0 ( 	0) 0 ( 	Ο) 0 ( 	0)  
15 ARTEMISIA GLOMERATA 0( 	0 1 Ο( 	0) Ο ( 	0) 0( 	Ο ) 0 ( 	Ο ) 0 ( 	0) 0( 	0 1 0 ( 	0)  
18 ASTRAGALUS ALPINUS 0( 	Ο ) Ο ί 	0) Ο ( 	Ο ) Ο ί 	0) 0( 	Ο) 0( 	0) 0( 	Ο ) 0( 	0)  
19 ASTR4GULUS UMBELLATUS Ο( 	0) 1.6(1.0) 0 ( 	0) Ο ( 	0) Ο ( 	0) 0( 	0) Ο( 	0) 0( 	0)  
22 BRAVA  PURPURASCENS 0( 	Ο ) .1( 	.3) Ο ί 	Ο) 0 ( 	0) 0( 	0) Ο ( 	0) 0 ί 	Ο ) Ο ( 	0)  
23  BF1AYA SP. 0( 	0) 0 ί 	0) Ο( 	Ο) 0( 	0) 0( 	0) 0( 	0) Ο ί 	0) 0 ( 	0)  
24 BROMUS PUMPELLIANUS ARCTICUS 0 ί 	Ο) Ο ( 	Ο) Ο ί 	0) 0( 	Ο) 0 ( 	0 ) 0 ( 	Ο ) Ο ( 	0) Ο ( 	0)  
25 CALTHA PALUSTR IS ARCTICA Ο ( 	Ο ) 0( 	0) 0( 	Ο) 0 ( 	Ο ) 0( 	0) 0( 	0) 0( 	0) 0( 	0)  
27 CARDAMINE DIGITATA 1( 	.1) Ο ( 	0) 0( 	Ο ) .1 ( 	.6) O( 	Ο) Ο( 	0) 0( 	0) 0( 	0)  
28 CARDAMINE PRAT Ē NSIS ANGUSTIFOLIA 01 	0) 0 ί 	Ο ) 0( 	0) 0 ( 	0) 0( 	0) Ο ( 	0) 0( 	Ο) 0 ί 	0)  
29 CARER AOUATILIS S.L. Ο ( 	0) 0( 	0) 0 ( 	0) 0( 	Ο ) 17.1(1.0) 22.0(1.0) 42.5(1.0) 14 	8(1.0)  
30 CAREX ATROFUSCA 0( 	Ο) 0 ( 	0) 0 ( 	Ο) 0 ί 	0) 0( 	Ο) 2.5( 	.2) .1( 	.2)  2( 	.2)  
31 	CAREX BIGELOWII Ο ( 	0) O( 	0) 18.2(1.0) 10.1( 	.7) Ο ( 	0) 1.7( 	.8) 0( 	0) Ο( 	0)  
33  CAREX  MARINA  0 ( 	01 0( 	0 ) 0( 	Ο) Ο( 	0) .1 ί 	.1) .7 ί 	.3) 0( 	O) 1( 	.2)  
35 CARER MEMBRANACEA 1( 	.4) . 1 ί 	.1) 6.2 ί 	.9) 4.7 ί 	.7) .1( 	.3) 0 ( 	0) 0 ( 	0) 0 ί 	0)  
36 CARER MISANDRA MISANDRA 1( 	.4) .1( 	.2) .1( 	.1) Ο( 	Ο ) .4( 	.3 ) .8( 	.4) 0( 	0 1 Ο( 	Ο1 
37 CAREX RARIFLORA 0( 	Ο) 0( 	0) 0( 	0) 0 ( 	0) Ο ( 	0) 0( 	0) 0 ί 	0) 1( 	.1)  
3β CAREX ROTUNDATA Ο( 	Ο) 0( 	0) 0 ί 	0) 0( 	0 ) 0 ί 	0) 0( 	0) 0( 	Ο ) 6( 	.5) 
39 CARER RUPESTRIS 0( 	Ο) 4.8(1.0) .1( 	.2) 0 ( 	Ο ) 0( 	0) 0( 	0) 0( 	0 1 0( 	Ο )  
40 CAREX SAXATILIS LAXA Ο ( 	0) 0( 	0) Ο ( 	Ο ) 0 ( 	Ο ) 0( 	Ο) Ο( 	0) .1( 	.2) 2.6 ί 	.7)  
41 	CARER SCIRPOIDEA Ο ( 	Ο) 1.3( 	.6) 0( 	0) 0( 	0) 0( 	Ο ) 0 ί 	0) 0( 	0) Ο ( 	O)  
42 CAREX SUESFATIIACEA  0 ί 	0 ) Ο ( 	Ο) 0 ( 	0) 0( 	Ο ) Ο( 	0) 0( 	Ο ) Ο ( 	Ο ) 0( 	Ο )  
44  CAREX VAGINATA 0( 	0) 0( 	Ο ) 0( 	Ο ) Ο ( 	0) 01 	Ο ) Ο ( 	Ο ) .1( 	.2) 0( 	Ο )  
45 CAREX SP. 0( 	Ο ) .2( 	.4) .1( 	.1) 0( 	0) 0( 	Ο ) 0 ί 	0) .1( 	.1) 3 ί 	.3)  
46 CASSIOPE TETRAGONA TETRAGONA .1 ί 	.1) 0( 	0) .9 ί 	.4) 2.6(1.0) 0( 	Ο) 0( 	0) 0( 	0) 0( 	0)  
47  CERASTIIJM BEERI NGI ANUM BEERINGIANUM 0( 	0) 0 ( 	0) 0( 	0) 0 ί 	0) 0( 	Ο ) 0( 	Ο) 0( 	0) 0 ( 	Ο) 
49 CHRYSANTHEMUM INTEGRIFOLIUM .4( 	.9) .3( 	.7) .1( 	.2) .1( 	.1) 0 ( 	Ο ) 0( 	0) 0 ί 	0 ) 0 ί 	Ο )  
51 	COCHLEARIA OFFICINALIS ARCTICA 0( 	0) 0 ί 	0) 0 ( 	0) 0 ί 	0) 0( 	Ο ) Ο( 	0) 0( 	0) Ο( 	0)  
52  DESCHAMPSIA CAESPITOSA  ORIENTAL'S  0( 	0) Ο ( 	0) 0( 	Ο ) Ο ( 	0) Ο( 	0) 0( 	0) 0( 	0) Ο ( 	Ο )  
53 DRABA ALPINA  .1( 	.5) .1( 	.4) .3( 	.5) .1( 	.5) Ο ( 	Ο ) Ο ( 	Ο) Ο ί 	Ο ) 0 ί 	Ο )  
56 DRABA LACTEA  0( 	Ο) 0 ( 	0) 0( 	Ο) Ο ί 	0) 0 ί 	0) 0( 	0) 0 ( 	0) 0 ί 	0 ) 
57 DRABA SP. 0 ( 	Ο ) 0( 	0) 0( 	0) Ο( 	0) 0( 	Ο ) 0 ( 	0) 0( 	0) Ο ( 	0 ) 
58 ύ RYAS 	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 ί 	.2) 0 ί 	0)  
59 DUPONTIA FISHER' 	S.L. 0( 	0) Ο ( 	0) 0( 	Ο ) Ο ( 	0) 0 ( 	0) .2( 	.7) .4(1.0) 0 ( 	0 )  
61 	ELYMUS ARENARIUS  MOLLIS VILLOSISSIMUS 0( 	0) 0( 	Ο) Ο ί 	Ο) 0( 	0) Ο ( 	0) 0( 	Ο ) 0( 	0) 0 ί 	0)  
62 EPILL)BIUII LATIFOLIUM 0 ί 	0) 0( 	Ο ) Ο ( 	Ο) 0( 	Ο ) 0( 	0 ) 0( 	0) 0 ί 	Ο) 0 ί 	0)  
63 Ε(a1/1 SETUM ARVENSE  0( 	0) 0( 	0) 0( 	Ο ) 0( 	Ο) 0( 	0) Ο ( 	0) 0 ( 	0) 0 ί 	0)  
64 EOIIISETUM SC IRPOI DES 0 ί 	Ο) 0( 	0) 0( 	0) 0( 	Ο) 0 ( 	0) 0 ί 	Ο ) 0( 	Ο) 0( 	0)  
65 EOUISETUM VARIEGATUM 0 ί 	0 ) .1( 	.4) .1 ί 	.6) 0( 	0) .1( 	.9) 2.0( 	.9) .9(1.0) 1( 	.5)  
66 ERIGERON ERIOCEPHALUS 0( 	0) 0 ( 	0) 0( 	0) Ο ( 	Ο ) 0( 	Ο ) Ο ( 	0) 0( 	0) Ο ( 	0)  

399 ERIOPHORUM ANGUSTIFOLIUM S.L. .2( 	.4) .1( 	.2) 4.7(1.0) 7.9(1.0) 22.0(1.0) 15.0(1.0) 2.6(1.0) 11.9(1.0)  
69 ERIOPHORUM RUSSEOLUM 0 ( 	Ο) 0( 	0) Ο( 	0) 0( 	Ο ) Ο ( 	0) .1( 	.1) .1( 	.2) .9( 	.9)  
70 ER I  OPHORUM SCHE(JCHZERI 	SCHEUCHZER' Ο ( 	Ο) Ο ( 	0) 0 ( 	Ο ) 0( 	0 ) Ο ( 	0) 0( 	0) 0( 	0) Ο ( 	Ο )  
72 ER 1 0PH0R(1Μ VAGINATUM 0 ί 	Ο) 0( 	Ο ) 0 ί 	0) 9.5 ί 1. Ο ) Ο( 	Ο ) Ο ί 	0) 0( 	0) Ο ί 	0)  
73 EU ΤREMA EDWARDSI' .1( 	.1) 0( 	Ο ) 0( 	Ο) 0( 	Ο ) 0 ί 	0) 0( 	0) Ο ( 	Ο ) 0( 	0)  
74 FESTUCA BAFFINENSIS 0( 	01 0( 	0 1 0( 	0) Ο ( 	Ο) Ο ( 	0) 0( 	0) 0 ( 	0) 0 ( 	0)  
76 FESTUCA RUBRA Ο ( 	Ο ) 0( 	Ο ) 0 ί 	0) 0( 	0) Ο( 	0) Ο ( 	0) 0( 	0) Ο ( 	0)  
78 GENTIA ΝELLA PR0PIN0UA PROPINOUA 0( 	01 0 ί 	Ο ) Ο ( 	0) 0( 	Ο ) 0 ί 	Ο) 0( 	0) 0 ί 	0) Ο ( 	0 1 
79  HIEROCHLOE PAUCIFLORA 0( 	Ο ) Ο ( 	0) 0 ί 	0) 0( 	Ο ) Ο ( 	Ο) .1 ί 	.1) 0( 	Ο) Ο ( 	0)  
83 JUNCIIS BIGLUMIS Ο ( 	Ο ) 0( 	Ο) Ο( 	Ο ) 0( 	Ο ) Ο( 	0) .1( 	.2) .1 ί 	.2) 0( 	Ο )  
84 JUNCUS CASTANEUS CASTANEUS 0( 	0) 0( 	0) Ο ί 	0) 0( 	Ο ) 0 ( 	0) Ο ( 	0) 0( 	0) 0( 	0)  
86  KOBRESIA MY0SUROIDES Ο( 	0) Ο ( 	Ο ) 0( 	Ο ) Ο ί 	Ο ) Ο ( 	0) 0( 	0) 0( 	Ο ) 0 ί 	0)  
89 LESOUERELI_A ARCTICA .1( 	.1) 0( 	0 ) 0( 	0) 0( 	0) Ο ( 	0) 0( 	Ο ) 0( 	0) Ο( 	Ο )  
9Λ LLOYDIA SEROTINA 0( 	0 ) .1( 	.3) 0 ί 	Ο ) 0( 	Ο ) 0( 	0) 0( 	0) Ο( 	0) Ο ( 	0)  
91 	LUZULA ARCTICA  0 ί 	0) 0( 	0) 0( 	Ο) 0( 	0) Ο ( 	Ο) 0( 	0) Ο ( 	01 0 ί 	Ο) 
92 LUZULA CONFUSA Ο ί 	Ο ) Ο ί 	0 ) Ο ( 	Ο) 0 ( 	0) 0 ( 	Ο ) Ο ( 	Ο ) 0 ( 	Ο) 0( 	0)  
94 MINUARTIA ARCTICA 1.9( 	.9) .3( 	.7) .3( 	9) .1( 	1) 0( 	Ο) 0( 	0) 0( 	0) 0 ί 	0 )  
96 MINUARTIA RUBELLA 0( 	Ο) 0( 	0) 0( 	0) Ο ( 	Ο ) 0( 	0) 0( 	Ο ) 0( 	Ο) Ο ( 	0)  
100  0XYTROPIS BOREALIS Ο ( 	0) 0( 	0) Ο ( 	0) 0( 	Ο ) 0 ί 	0) 0( 	0) 0( 	Ο ) Ο( 	0)  
103 	OXYTROPIS 	NIGRESCENS 	BRYOPHILA .1( 	.1) 1.0( 	.9) 0( 	0) Ο ( 	Ο) 0( 	0) 0 ( 	Ο ) 0( 	0) 0( 	0)  
105 PAPAVER LAPPONICUM OCCIDENTALE Ο ( 	Ο ) 0( 	0) 0( 	0) 0( 	Ο ) 0( 	0) 0 ί 	0) 0( 	0) 0( 	Ο) 
106 PAPAVER MACOUNI ' .3( 	.9) 1( 	.8) .1( 	.6) .1( 	9) 0 ί 	Ο ) 0 ( 	0) 0( 	0) 0( 	0)  
10β PARRYA NIJDICAULIS NUDICAULIS Ο ί 	0) 0( 	Ο ) 0( 	0) 0 ( 	Ο) 0 ί 	01 01 	0) 0 ί 	Ο ) 0( 	0)  
109 PE Π ICULARIS CAP I TATA 1.4( 	.9) .1( 	.1) 0( 	0) 0( 	0) 0( 	0) .1( 	1) 0( 	0) Ο( 	0)  
110  FEDICULARIS LANATA .1( 	.2 ) .2( 	.4) .1( 	2) Ο ( 	0) 0 ί 	0) 0( 	Ο) 0 ί 	0) 0 ( 	Ο) 
112 PLDICULARIS SUDETICA 	INTERIOR 0( 	0) 0( 	0) 0( 	0) Ο ( 	0) 0( 	0) 0 ί 	0) 0( 	0) Ο ( 	Ο) 
381 	PEDICULARIS SUDETICA S.L. Ο ( 	Ο) 01 	0) Ο( 	0 ) 0( 	Ο ) . 1( 	.2) .4 ί 	4 ) .9(1.0) 1.8(1.0)  
114 PETASITES FRIGIDUS 0 ( 	0) Ο( 	0) 0( 	0) 0( 	0) 0( 	0) 0( 	0) 0( 	0) Ο ( 	0)  
117 POA  ALFI8ENA 0 ί 	0) 0( 	0) 0( 	0) 0( 	0) Ο ( 	0) 0( 	0) 0( 	0) 0 ( 	0)  
118 POA  ARCTICA 0( 	Ο) 0( 	Ο ) 0 ί 	Ο) 0( 	0) 0 ( 	0) Ο( 	0) Ο ( 	Ο ) Ο ( 	Ο )  
119 POA  GLAUCA 0( 	Ο 1 0( 	Ο ) 0 ( 	Ο ) 0 ί 	0) 0( 	Ο) 0( 	0) 0( 	Ο ) 0( 	0)  
121 	POA SP. .3( 	.9) 1( 	.5) 0 ί 	0) 0( 	0) 0( 	0) 0 ί 	0) 0( 	0) 0 ί 	0)  
122 POLEMONIUM BOREALE 0( 	Ο) Ο ( 	0) Ο ( 	Ο ) 0( 	Ο ) 0( 	Ο ) Ο( 	Ο ) 0( 	0) 0 ί 	Ο )  
124 POLYGONUM VIVIPARUM .7(1.0) 1( 	.9) 0( 	0) 0( 	0) .6( 	.9) .7( 	.8) .1( 	.2) 0 ί 	Ο )  
127 POTENTI LLA UNIFLORA Ο ( 	0) 0 ί 	0 ) 0( 	0) 0 ί 	0) 0 ί 	0) 0 ί 	Ο ) 0( 	Ο) 0( 	0)  
129  PUCCINELI.IA  ANDERSON'!  0( 	0) 0 ί 	0) Ο ( 	0) 0( 	0) 0( 	.0) 0( 	0) 0( 	0) Ο ( 	0 ) 
130 PUCCINELLIA PHRYGANODES 0( 	Ο ) 0( 	0) 0( 	0) 0 ί 	0) 0 ί 	0) Ο ( 	0) 0 ί 	Ο) 0 ί 	Ο) 
131 	PYROLA GRANDIFLORA 0( 	Ο ) 0 ί 	Ο) 0( 	0) 0( 	0) Ο ( 	Ο ) 0( 	0) Ο ( 	0) Ο ( 	0)  
133 RANUNCULUS PALLAS 1 Ι  0 ί 	Ο) 0( 	0) 0( 	0) 0( 	Ο) 0( 	0) 0 ί 	0) 0( 	0) 0 ί 	0)  
134 	R ΕλΝ UΝ(: UL11S FEBATIFIOUS AFF I N I S  0( 	Ο ) 0( 	0) 0( 	0) 0 ί 	0) Ο ( 	0) 0( 	0) 0 ί 	Ο ) 0 ί 	Ο) 
137 S ΛG ΙΓΙΑ 	INTERMEDI A Ο( 	Ο) 0 ( 	Ο) 0( 	0) 0 ( 	Ο) Ο ( 	Ο ) 0 ί 	0) 0( 	0) 0( 	0)  
139 SALIX ARCTICA .1( 	.2) 0( 	Ο) .8 ί 	7) .9( 	.8) 4.0(1.0) 4.6(1.0) .1( 	.7) .1 ί 	.2)  
140 SALIX LANATA RICHARDSONII 0( 	0) 0( 	Ο ) 0( 	0) .1( 	.1) 1.2 ί 	.5) .5( 	.1) .1( 	.2) 0( 	0)  

177  



Table B4 (cont'd). Raw species data for 1- x 10-m plots.  

The units are percentage of cover, with frequency in parentheses.  

010Α 0106 0206  0203 0306 0303 040Α 0406  

141 	SALIX OVALIFOL.IA OVALIFOLIA 3( 	.4) Ο( 	Ο) 0( 	0) 0 ( 	Ο ) 0 ί 	Ο ) 0( 	Ο ) .1( 	.1) Ο ( 	0)  
142 SALIX PLANIFOLIA PULCHRA PULCHRA 0 ί 	0) 0 ( 	0) Ο ( 	0) Ο ί 	0) Ο( 	Ο ) Ο ί 	0) 0 ( 	0) Ο ( 	Ο )  
143 SALIX  RETICULATA RETICULATA 1.1(1.0) 0( 	0) .4( 	.5) .4 ί 	.9) .3 ί 	.5) 9.4(1.0) . 1 ( 	.2) Ο ί 	0)  
144 SALIX ROTUNDIFOLIA ROTUNDIFOLIA .2( 	.4) 0 ( 	Ο ) 0( 	Ο) .1( 	.1) Ο( 	0) 0( 	0) 0( 	0) Ο ί 	Ο )  
145 SAUSSIIREA AMGUSTIFOLIA 0( 	0) Ο( 	Ο ) 0 ί 	Ο ) Ο( 	Ο ) Ο( 	Ο) Ο ( 	Ο) 0( 	Ο) Ο ί 	0)  
146 SAXIFRAGA CAESPIT ΘSA 01 	Ο) Ο( 	Ο ) Ο ί 	0) 0( 	0) Ο( 	0) Ο( 	0 ι O( 	Ο) Ο ί 	Ο )  
147 SAXIFRAGA CERNUA 0 ί 	Οι 0( 	Οι 0( 	Ο ) Ο ( 	0) 0( 	Ο ) 0( 	0 ) Ο( 	Ο ) 0( 	Ο )  
148 SAXIFRAGA FOLIOLOSA 0( 	0) Ο( 	0) 0( 	Ο ) 0( 	Ο ) Ο( 	0) 0 ( 	0) •  Ο( 	0) Ο ( 	Ο)  
149 SAXIFRAGA HIERACIFOLIA 0( 	0) Ο ( 	Ο ) 0 ( 	Ο ) 0( 	Ο ) 0( 	0) Ο ί 	Ο) 0 ( 	Ο ) 0( 	Ο )  
150 SAXIFRAGA HIRCULUS PROPINOUA 0( 	0) 0 ( 	0) .1( 	. 1 ) .1( 	.1) Ο( 	Ο ) . 1 ί 	.3) Ο ( 	Ο) .1( 	.1)  
151 	SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 12.3(1.0) 1.8(1.0) .1( 	.6) .1( 	.5) 0 ( 	Ο ) .1( 	.4) Ο ί 	0) O( 	Οι  
154 SENECIO ATROPURPUREl1S FRIGIDUS .1( 	.3) 0( 	0) .6( 	.9) .2(1.0) Ο( 	0) 0( 	Ο ) 0 ( 	Ο) Ο ί 	Ο )  
156 SENECIO RESEDIFOLIUS Ο ( 	0 ι 0( 	Ο) Ο ( 	0) 0( 	Ο) Ο ( 	Ο ) Ο ( 	Ο ) Ο ( 	0) Ο ( 	0)  
157 SILENE ACAULIS 0( 	Ο ) Ο ( 	Ο ) 0( 	0 ) 0 ί 	Ο) Ο( 	Ο ) 0( 	Ο ) 0 ί 	0) 0 ί 	Ο )  
159 SILENE WAHLBERGELLA ARCT[GA 0( 	Ο ) Ο( 	Ο) 0 ί 	0) 0 ί 	Ο) 0 ί 	0) .1 ( 	.1) 0( 	Ο) . 1 ί 	.1)  
160 STELLARIA HUMIFUSA 0( 	Οι 0 ί 	Ο ) 0( 	Ο ) Ο ί 	Ο ) Ο( 	0) 0( 	0) Ο ( 	0) Ο( 	0)  
161 	STELLARIA LAETA 0 ( 	Ο ) . 1( 	.1) 0( 	Ο ) Ο ( 	Οι Ο ( 	Ο) 0 ί 	Ο) 0 ( 	Ο) Ο ( 	0)  
164 TARAXACUM  PHYIIATOCARPUM 0( 	0) 0( 	Ο) Ο ί 	Ο ) 0( 	Ο ) Ο ί 	Ο) 0 ί 	0) Ο( 	Ο) 0( 	Ο )  
165 THALICTRUM ALPINUM 0( 	Ο ) 0 ( 	Ο ) 0 ( 	0 ) Ο ί 	Ο) 0 ί 	Ο ) 0( 	Ο) 0 ί 	Ο ) Ο( 	Ο)  
168 TRISET(JM SPICATUM SPICATUM 0 ( 	Ο ) Ο ί 	Ο) Ο( 	0) 0 ( 	Ο) Ο( 	Ο ) 0( 	Ο ) 0 ( 	Ο) 0 ί 	Ο)  
169 UTRICIILARIA VULGARIS MACRORHIZA 0( 	Οι 0( 	0) Ο ( 	Ο ) 0( 	Ο ) Ο ( 	0) Ο ( 	Ο ) Ο( 	Ο ) 0 ί 	Ο )  
172 WILH[LMSIA PHYSODES 0( 	0 ) 0( 	0 ) 0 ( 	Ο) 0( 	0) 0( 	Ο ) Ο ί 	0 ) Ο ( 	0) Ο ί 	0)  
901 UNKNOWN MONOCOT 0 ί 	0) 0 ( 	Ο ) 0( 	Ο) 0 ( 	0 ) 0( 	Ο ) 0 ( 	0) 0( 	Ο) 0( 	0)  
902 UNKNOWN UICOT Ο( 	Ο) 0( 	Ο) .2( 	.3) .1( 	.2) .1 ( 	.7) 0 ί 	0 ι 01 	Οι 0( 	Ο)  

LIVERWORTS  

173  ANEURA PINGUIS  0( 	Ο) 0( 	Ο ) Ο ( 	Ο ) 0( 	Ο ) 0 ( 	Ο) Ο( 	Ο) 0 ί 	Ο) Ο ί 	0 ) 
426 ANASTROPHYLLUM MINUTUM  O( 	0) 0( 	Ο ) 0( 	Ο ) .1( 	.1) 0 ( 	Ο) 0 ( 	Ο ) Ο( 	0 ) 0 ί 	Ο) 
175 BLEPHAROSTOMA TRICHOPHYLLUM BREVIRETE  O f 	Ο) 0( 	Ο ) 0( 	Ο) 0 ί 	Οι .1( 	.4) 0 ( 	Οι 0 ( 	0) Ο ί 	0) 
397 CALYPOGEIA MUELLERIANA  0 ( 	01 Ο ( 	Ο) Ο ( 	Ο ) 0( 	0) .1 ί 	.3) Ο ( 	0) 0( 	Ο ) 0( 	Ο ) 
460 GYMNOCOLEA INFLATA  0( 	Οι O( 	Ο) 0 ( 	Ο ) 0( 	Ο) Ο ί 	Ο ) Ο( 	Ο) 0 ( 	Ο) 0 ( 	Ο ) 
441 HARPANTHUS FLOTOWIANUS  0 ( 	0) Ο( 	Ο) 0( 	0) 0( 	Ο ) Ο ί 	Ο) 0( 	0 ) Ο( 	Ο) Ο ί 	Ο ) 
405 LOPHOZIA BINSTEADII  0( 	Ο ) 0 ( 	Ο) 0 ί 	Ο) 0 ( 	Ο) 0 ί 	0 ι 0( 	Ο ) 0( 	0) Ο ( 	Ο ) 
433 LOPHOZIA HETEROCOLFA  0 ί 	Ο ) 0 ( 	0) 0 ( 	0) 0 ί 	01 0 ί 	0 ) 0( 	Ο) 0 ( 	Ο ) 01 	Ο) 
407 LOPHOZIA OUADRILβBA  0 ( 	Ο ) Ο ( 	Ο ) 0( 	Ο ) Ο( 	0) Ο ( 	Ο) Ο( 	Ο) 0( 	Ο ) 0( 	Ο) 
486 LOPHOZ IA SP .  0 ί 	01 Ο ( 	Ο) Ο ( 	Ο ) Ο ( 	0 ) 0( 	0) Ο( 	0) 01 	0) Ο( 	Ο) 
182 PLAGIOCH I LA ARCTICA  01 	Ο ) .1( 	.8) .1( 	.6 ι  .8(1.0)  Ο ί 	Ο ) 3.5( 	.6) 0 ( 	0) 0 ί 	Ο) 
184 	PTILIDIUM CILIARE  0( 	Ο) 0( 	Ο ) 0 ( 	Οι 0 ( 	Ο) 0 ί 	0) 0( 	Ο) Ο ί 	Ο ) Ο ί 	Ο) 
185  RADIJIA PROL  1  FERA  0 ( 	0) 0 ( 	0) Ο ( 	Ο ) .1( 	.1) Ο ( 	Ο ) Ο( 	Ο) 0( 	Ο) 0( 	0) 
406 	SCAPANIA 	SIMMONS))  O f 	Ο ) 0 ( 	Ο) Ο( 	Ο ) 0( 	Ο ) Ο ί 	Ο ) 0 ( 	Ο) Ο( 	0) 0( 	Ο) 
188  (JNKNOWN LEAFY L IVERWORTS  .1( 	.7) 01 	Ο) 0( 	Ο) Ο ( 	Ο ) 0 ί 	0) 0 ί 	Ο ) Ο ί 	Ο ) Ο ί 	0) 
189 UNKNOWN THALLOII) LIVERWORTS  0( 	01 Ο ( 	0) 0( 	Ο ) Ο ( 	0) 0 ( 	Οι Ο ( 	0 ) Ο( 	Ο ) Ο ί 	Ο ) 

MOSSES  
192  AULACOMNIUM ACUMINATUM  0 ( 	Ο ) Ο( 	Ο) 0 ί 	Ο) 0( 	Ο) 0( 	Ο ) 0( 	Ο ) 01 	Ο) Ο ί 	0) 
193 AULACOMNIUM PALUSTRE  Ο ( 	Οι 0 ( 	Ο) Ο( 	Ο ) 0( 	Ο) 0( 	Ο ) 0( 	0) 0 ί 	Ο) 0( 	Ο ) 
194 AULACOMNIUM TURGIDUM  0( 	Οι 0( 	Ο ) .1( 	.1) Ο ί 	Ο ) .1( 	.1) 01 	0) 0( 	Ο) 0( 	Ο ) 
448 BRACHYTHECIACEAE  0( 	Ο ) Ο ( 	Οι 0( 	Ο ) .1( 	.3) 0 ( 	Ο)  .81 	.6) 0 ( 	Ο) Ο ( 	Ο ) 
432  BRACHYTHECIUM GROENLANDICUM  0 ( 	Ο) Ο ί 	Ο ) 0 ( 	0) 01 	Ο) 0( 	Ο) Ο ( 	Ο ) Ο ί 	0) Ο( 	Ο) 
196  BRACIIYTHECIUM TURGIDUM  0 ί 	Ο) O( 	Οι 0( 	0)  0( 	0) Ο( 	Ο) 0 ί 	Ο ) 0( 	Ο ) 0 ί 	Ο ) 
440 BRYUM ALGOVICLIM  0( 	Ο) 01 	0) 0( 	Ο ) 0( 	0) Ο ( 	Ο) Ο( 	Ο ) 0( 	0) Ο ( 	Ο ) 
199 BRYUM ARCTICUM  0 ( 	Ο) Ο( 	Ο ) Ο ί 	0 ) 0 ( 	Ο ) Ο( 	Ο ) 0 ( 	0) 0 ί 	Ο) Ο ( 	0) 
205 BRYIJM STENOTRICHIJM  Ο( 	Οι 0 ( 	Ο) 0( 	Ο) Ο( 	0) Ο ί 	Ο ) 0( 	Ο) O( 	Ο ) Ο( 	Ο ) 
439  RRYIJM TORTIFOLIUM  Ο( 	0) Ο ( 	0) 0( 	Ο ) 0 ( 	0) Ο( 	Ο) Ο ( 	0) Ο( 	Ο ) Ο ί 	Ο ) 
206  BYT1UM WR I GH T II  0 ( 	Ο) 0 ( 	Ο ) Ο ( 	Ο ) Ο( 	0) Ο ( 	Ο ) Ο ( 	Ο) 0 ί 	0) Ο ί 	0) 
383 BRYUM SP,  .1( 	3) .2( 	.7) .1( 	.5) Ο( 	Ο) .1 ί 	.5) .9( 	.4) .1( 	.6) .1( 	.2) 
209 CA.LLIERGON RICHARDSON)' 	ROBUSTUM  0 ί 	Ο) 0( 	Ο ) 0( 	Ο ) Ο ί 	Ο) .7( 	.7) 1.2( 	.6) 1.8 ( 	.9) 5.Ο( 	.5) 
212 CALLIERGON SP.  0( 	Ο ) 0( 	Ο ) 0 ( 	Ο) 0( 	Ο ) Ο ί 	0 ) 0 ί 	0) 0( 	Ο ) Ο ί 	Ο) 
213 CAMPYLIUM STELLATUM  . 1 ί 	2) 0( 	Ο ) .1( 	.1) .7 ( 	.4) 13.0( 	.9) 15.0( 	.9) 4.1( 	.9) 0( 	Ο ) 
214 CATOSCOPIUM NIGRITUM  0 ( 	Ο ) Ο( 	Ο ) .1 ( 	.1) .1( 	. 1) 1.3( 	.8) 3. Ο( 	.4) 5.5(1.0) Ο ί 	0) 
215  CENAT000N PURPUREUS  0( 	Ο) 01 	Ο ) 0 ί 	Ο ) 0( 	0) 0 ί 	Ο ) Ο ί 	Ο ) Ο( 	Ο) 0 ( 	Ο ) 
216 CINCLIDIUM ARCTICUM  0( 	0 ) 0( 	Ο) Ο ( 	Ο) 1.5( 	.4) Ο ( 	Ο ) 2.7 ί 	.4) 18.0(1.0) .1( 	.2) 
217 CINCLIDIUM LATIFOLIUM  0( 	Ο) Ο( 	0) 0 ( 	Ο ) 0( 	Ο ) Ο( 	Ο) 0 ί 	Ο ) .2( 	.5) .2 ί 	.2) 
411 	CINCLIDIUM STYGIUM  0( 	0) 0 ( 	Ο ) Ο ί 	Ο ) Ο( 	Ο ) Ο ί 	Ο) Ο ί 	Ο) 0( 	Ο) Ο ί 	Ο ) 
449 CINCLIDIUM SP.  0( 	Ο ) 0 ( 	Ο ) 0( 	0) 0( 	0) Ο ί 	Ο ) Ο ( 	Ο ) Ο ί 	Ο) 0 ( 	0) 
218 CIRRIPHYLLUM CIRROSUM  0 ( 	Ο) Ο( 	Ο) .1( 	.7) Ο ί 	Ο) Ο ( 	Ο) 0( 	Ο) Ο( 	0) 0( 	Ο)  
219 CRATONEURON ARCTICUM  0( 	0ι .1( 	.4) .1 ( 	.8) .1( 	.1) 2.5( 	.7 ) .1 ( 	.7) 0 ( 	Ο) 0 ( 	0) 
221 	CTENIDIIIM MOLLUSCUM  0 ( 	0 ) 0( 	0) 0 ( 	Ο ) 4.7(1.0) 0< 	Ο) Ο( 	0 ) Λ( 	Ο ) 0 ( 	0) 
223 CYRTOMNIUM HY ΓIENΘPHYLLUM  0( 	Ο ) Ο ί 	Ο) Ο( 	Ο ) Ο ί 	Ο) Ο( 	Ο) 0( 	Ο ) Ο ί 	0) Ο ί 	0) 
227 DICRANUM ANGUSTUM  0 ί 	0) Ο ί 	0) Ο( 	0 ) 0( 	Ο ) 0( 	Ο) Ο ί 	0) 0 ί 	Ο ) 0 ί 	Ο ) 
228 DICRANUM ELONGATUM  0 ( 	0) 0( 	Ο ) 0( 	Ο) 0( 	Ο) Ο ί 	Ο) 0( 	Ο) 0 1 	0) Ο ί 	0 ) 

390 DICRANUM SP.  2.5( 	.7) Ο ( 	0) Ο ί 	0) 0 ( 	Ο) Ο( 	Ο) Ο( 	0) 0( 	Ο) Ο( 	Ο ) 
229 DIDYMODON ASFERIFOLIUS  Ο( 	Ο) Ο ( 	Ο ) Ο ( 	Ο ) 0 ( 	Ο) 0 ( 	Ο ) Ο ί 	Ο) 0( 	0) 0 ( 	0) 
230 DISTICHIUM CAPILLACEUM  2.8( 	.7) 1.2( 	.9) 7.0(1.0) 12.5(1.0) 5.8 ( 	.8) 11.8(1.0) 7.1( 	.9) .1( 	.1) 

232 DISTICHIUM 	INCLINATUM  O( 	Ο ) Ο ( 	Ο) Ο ί 	Ο) 01 	Οι 0( 	Ο ) 0( 	Ο) 0 ( 	0 ) 0( 	0) 

233 DITRICHUM FLEXICAULE  23.0( 	.9) 1.9(1.0) 36.0(1.0) 16.5(1.0) 1.01 	.3) 2.5( 	.6) 0( 	Ο ) 0( 	Ο ) 
236 DRF_PANOCLADUS 	BREVIFOLIUS  0( 	Ο ) Ο( 	0 ) 0( 	Ο ) Ο ί 	Ο ) 14.4(1.0) 9.0( 	.9) 28.8(1.0) 20.2(1.0) 

237  DREPANOCLADUS REVOLVENS  0 ( 	Ο ) Ο ί 	Ο ) Ο ( 	Ο) Ο ( 	Ο) Ο( 	Ο) 0( 	Ο) 0( 	Οι 0 ί 	0) 
238 DREPANOCLADUS UNCINATUS  4.7( 	.4) 0( 	Ο ) Ο ( 	Ο ) 0( 	0 ) 0 ί 	0 ) Ο( 	Ο) 0 ί 	Ο ) 0 ( 	Ο ) 
239 DREPANΠCLADUS SP.  0( 	Οι 0 ί 	0) 0 ( 	0) 0( 	0) Ο ( 	Ο) Ο ί 	0) Ο ( 	Ο ) Ο ( 	Οι 
240  ENCALYPTA ALPINA  2.9(1.0 ) 0( 	Ο ) 1.3( 	.4) .3 ( 	.6) .1 ( 	.7) 2.0( 	.4) .1( 	.1) 0 ί 	Ο) 
241 ENCALYPTA PROCERA  0 ( 	Ο ) 0 ( 	Ο) Ο ί 	Ο ) 0( 	Ο ) .1( 	.1) Ο( 	0) 0( 	Ο ) 01 	Ο ) 
244 ENCALYPTA S P.  4( 	.6) 0( 	Ο ) 0( 	0) 0 1 	Ο) Ο( 	Ο ) 0 ί 	Ο ) 0( 	Ο) 1( 	.1) 

246 FISSIUENS OSMUNDOIDES  0( 	Ο ) Ο ί 	0) Ο ί 	Ο ) 0 ( 	Ο) 0( 	Ο ) Ο ί 	Ο ) Ο( 	Ο ) Ο ί 	0) 
450 FISSIDENS SP.  0 ( 	0) Ο ( 	Ο ) 0( 	Ο) 0 ( 	Ο) .1l 	.2) 0 ( 	Ο ) 0( 	Ο ) 0 ί 	Ο) 
247 FUNARIA ARCTICA  0( 	0) Ο ( 	01 0 ( 	Ο) 0 ί 	0) Ο ί 	Ο ) 0( 	Ο ) 0( 	0 ) Ο ί 	Ο) 
250 HYLOCOMIUM SPLENDENS OBTUSIFOLIUM  0 ί 	0) O( 	0) 0( 	0) Ο ( 	Ο ) Ο ( 	Ο ) Ο ί 	Ο) 0 ί 	Ο) 0 ί 	Ο ) 
251 HYPNUM BAMBERGERI  0 ( 	Ο ) Ο ί 	0) 8.9(1.0) 1.8( 	.8) 0( 	Ο ) 0( 	0) 0( 	Ο) 0 ί 	0) 
252 HYPNUM CUPRESSIFORME  0( 	Ο ) 0( 	Ο) 0( 	Ο ) 0( 	Ο ) Ο ( 	0) Ο( 	Ο) 0( 	Ο) 0 ( 	0) 
253 HYPNUM PROCERRIMUM  Ο ( 	Ο ) .2( 	8) 0 ί 	Ο ) 0( 	Ο) 0( 	0) Ο ί 	Ο ) Ο ί 	Ο ) Ο ( 	0) 
254 HYPNUM REVOLUTUM  0( 	Ο ) Ο( 	0) Ο ί 	Ο) 0( 	Ο) 0( 	Ο ) Ο ί 	0) Ο ί 	Ο ) Ο ί 	0) 
256 ΗΥΡΝΙΙΜ SP.  0 ( 	Ο) 0 ί 	0) 4.0(1.0) 0 ί 	0) .4 ί 	.4) .6( 	.3) 0 ( 	Ο ) Ο ί 	0) 
257 LEPTOBRYUM PYRIFORME  0( 	Ο ) 0( 	Ο ) 0( 	Ο) Ο ί 	Ο) Ο ( 	Ο ) 0( 	0 ) 0( 	0 ) Ο ί 	Ο ) 
258 MECSIA TRIOUETRA  0( 	Ο) 0 ( 	Ο) 0 ( 	0 ) 0( 	Ο) 0 ( 	Ο) Ο ί 	Ο) 0( 	Ο) Ο ί 	Ο ) 
259 MEESIA ULIGINOSA  Ο( 	0) 0( 	0) .1 ί 	.1) O f 	Ο ) 1.6( 	.8) .2( 	.3) 4.1( 	.9) Ο ί 	0) 
444 ΜΝΙ UΓΙ ANDREWS I ANUM  Ο l 	Ο ) Ο ( 	Ο ) 0( 	0) 0 1 	Ο ) 0( 	0) 0( 	Ο) 0( 	Ο) 0( 	Ο ) 
260 MNIUM IILYTTII  0( 	Ο ) 0 1 	Ο ) O( 	Ο) Ο ( 	Οι 0 ί 	Οι .1 ( 	.1) Ο( 	0) Ο ί 	0) 
431 	PLAGI0MNIUM ELLIPTICUM  0( 	0) 0( 	0) Ο ί 	Ο ) 0( 	Ο ) 0 1 	Ο) 0 ( 	Ο) 0 ( 	Ο ) Ο ( 	Ο) 
262 MYURELL.A JULACEA  0( 	0 ) Ο ( 	0) 0( 	0) 0( 	Ο) 0 ί 	Ο) O( 	Οι 0( 	Ο ) 0( 	Ο ) 
264 ONCOPHORUS WAHLENBERGII  0( 	0) 1 ί 	1) 0 ( 	0)  Ο ί 	Ο ) .1( 	.3) Ο ( 	Ο ) 0 ( 	Ο1 Ο ( 	Ο ) 
265 ORTHOTHECIUM CHRYSEUM  0 ί 	Ο) Ο( 	Ο ) .5( 	.2) . 1 ί 	.7) .5( 	.5) 7.1(1.0) 6.Ο( 	.2) O( 	Ο) 
268 PHILONOTIS FONTANA PUMILA  Ο( 	Ο) 0( 	Ο ) Ο ( 	Ο ) 0( 	0) Ο ί 	Ο ) Ο ί 	Ο ) Ο ί 	Ο) 0 ί 	0) 
410 PLAGIOPUS OEDERIANA  0( 	Ο ) 0( 	0) 0( 	0) Ο( 	Ο ) Ο ί 	Ο ) Ο ( 	Ο ) 0( 	Ο ) Ο ί 	Ο ) 
272  POGONATUM 	ALPINUM  0( 	0) Ο ί 	Ο ) 0 ( 	Ο ) 0 1 	0) 0 ί 	Ο ) Ο ί 	Ο) 0 ί 	Ο ) Ο ί 	Ο ) 
446 POLYTRICHACEAE  0( 	Ο ) Ο ί 	Ο) 0 ( 	Ο) 0( 	Ο ) Ο ί 	Ο) 0( 	Οι 0( 	Ο) Ο ί 	0 ) 
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275 POHLIA NUTANS 0( 	0) 0( 	0) 0( 	Ο) 0( 	Ο) 0 ί 	Ο ) 0( 	Ο ) Ο ( 	Ο ) 0( 	0) 

404 POHLIA SP. 0( 	Ο) 0( 	0) 0( 	Ο) 0( 	Ο ) Ο( 	Ο ) 0( 	Ο) 0( 	Ο) Ο ί 	Ο) 
276 RI-iACOMITRIUM LANUGINOSUM 0( 	Ο) Ο( 	Ο ) Ο ( 	O) Ο ( 	Ο ) 0 ί 	Ο ) 0( 	Ο) 0( 	Ο ) 0( 	Ο ) 
270 RHYTIDIUM 	RUGOSUM 4.0( 	.3) .5( 	.4) 0( 	Ο) 3.5( 	.5) 0( 	Ο) 0( 	0) 0 ί 	Ο) 0( 	Ο) 
279 SCnRP I DIUM SCORFIOIDES Ο( 	Ο) 01 	0) Ο ( 	Ο) 0( 	Ο) 0( 	Ο ) 0( 	Ο ) 0 ( 	Ο) 27 	2 ( 	.9) 

280 SCORF DI 011 TUKOESCENS 01 	Ο ) 0( 	Ο) 1( 	.1) 0( 	Ο) 0( 	Ο ) Ο ί 	Ο ) Ο ( 	Ο ) 0( 	0) 

282 SPLACHNUM VASCULOSUM 0( 	Ο ) 0( 	0) 0( 	Ο) 0( 	Ο ) 0( 	Ο) 0( 	Ο ) 0 ( 	Ο) 0( 	0) 

283 STEGONIA LATIFOLIA PILIFERA 0( 	Ο ) Ο ( 	0) 0( 	0) Ο ( 	Ο ) 0 ί 	Ο) Ο ( 	Ο) 0( 	Ο) 0( 	0) 

285 TETRAPLODON MNI Θ IDES 0( 	Ο ) 0( 	Ο) 01 	Ο) 0( 	Ο ) Ο( 	Ο ) 0( 	Ο ) 01 	0) Ο ( 	Ο ) 
287 THUIDIUM ABIETINUM .1( 	.1) .3( 	.9) .1( 	.1) 0( 	Ο) 0( 	Ο ) 0 ( 	Ο) Ο ( 	Ο) Ο( 	0) 
288 TIMMIA AUSTRI.ACA 0( 	Ο) 0( 	0) 0( 	Ο ) Ο( 	Ο) .1( 	.1) .1( 	.3) O( 	Ο ) 0( 	Ο ) 
289 ΤΙΜΜΙΑ MEGAPOLITANA BAVARICA 0( 	Ο) 0( 	0) 0 ( 	0) 01 	Ο) 0( 	Ο) 0 ί 	Ο ) 0 1 	0) 0 ί 	0) 
290 Τ Ι Γ1Μ Ι Α NURVEG I CA  0 ( 	Ο ) Ο ( 	Ο ) 01 	Ο) 0( 	Ο ) Ο ( 	Ο ) Ο ( 	0) 0 ί 	Ο) 0( 	O) 

291 	ΤΟΜΕΝΤΗΥΡΝ UΜ NI TENS 1.3 ί 	.5) 2.6( 	.9) 25.5(1.0) 57.0(1.0) 12.2( 	.9) 11.5(1.0) 1.0( 	.1) Ο( 	0) 
292 TOClELLA ARCTICA 2.5( 	.2) 0 ( 	0) .1( 	.1) Ο( 	Ο) .1( 	.2) 2.0 ί 	.3) 0( 	Ο) 0( 	Ο) 
2 66 	TOR1 IILA RUI<AL IS  0( 	Ο ) 0 ί 	0) 01 	0) .1( 	.1) 0 ί 	Ο) 01 	Ο) 0( 	0) 01 	Ο) 
298 VΠ Ι ΤΙ Λ ΗΥΡ Ē fiBOREA 0( 	Ο ) 0( 	0) 0( 	0) 0( 	Ο ) 0( 	Ο) .1( 	.1) Ο ( 	Ο ) Ο ( 	0) 
903 	IJIILNCI!N MOSS  1.3( 	.9) .1( 	.8) .1 ί 	.1) .3( 	.7) 1.8( 	.6) .1( 	.8) 0( 	Ο) Ο ί 	0) 

LICHENS  
299 ALECTORIA NIGRICANS .1( 	.2) .3( 	.8) .1 ( 	.3) 0( 	0) Ο( 	Ο ) Ο( 	Ο) 0 ί 	Ο ) Ο( 	Ο) 
300 ALECTORIA OCHROLEUCA 0( 	0) 0( 	Ο) 0( 	Ο) 01 	Ο) 0( 	Ο) 0( 	Ο) 0( 	0) Ο ( 	0) 
307 CALOPL.ACA SP. .1(1.0) .1(1.0) Ο ( 	Ο ) 0( 	Ο ) 0( 	Ο ) Ο( 	Ο ) 0( 	Ο ) 0( 	0) 

310 CΕΓRAR ΙΑ CUCULLATA .2( 	.9) .8(1.0) .8( 	.9) .5( 	.6 ) Ο( 	0) 0 ( 	0) 0( 	Ο ) 0 ( 	Ο ) 
311 	CETRARIA DELISEI 0( 	Ο) Ο( 	0) 0( 	Ο ) 0 ( 	0) 0( 	Ο) Ο ( 	Ο) 0 ί 	Ο) Ο( 	Ο ) 
312 CETRARIA 	ISLANDICA .8(1.0) .5(1.0) 2.4( 	.8) 3.1(1.0) .1( 	.1) 1.6( 	.4) Ο( 	Ο ) Ο ( 	0) 
314 CETRARIA NIVALIS .1( 	.4) .4(1.0) 1.1( 	.5) .2( 	.4) 0 ί 	Ο ) 0 ί 	Ο ) 01 	Ο ) Ο ί 	Ο ) 
315 CETRARIA RICHARDS ΘNII  .1( 	.5) .1( 	.1) .1 ( 	.1) .1 ( 	.3) Ο ( 	Ο ) 0 ( 	Ο) 0( 	Ο) Ο( 	Ο) 
316 	CETRARIA 	TILESII 0 ( 	Ο) 0( 	Ο) 0( 	Ο) .1 ( 	1) 0 ( 	Ο) 0 ί 	Ο) 0 ( 	Ο) Ο ( 	0) 
385 CLADONIA GRACILIS Ο ( 	Ο ) 0( 	0) Ο ( 	Ο ) 0( 	Ο ) 0( 	Ο) 0( 	0 1 Ο ( 	Ο ) Ο( 	Ο ) 
318 CLADONIA LEPIDOTA 0 ( 	01 0( 	Ο) 0 ί 	0) 0( 	0) Ο( 	Ο ) Ο( 	Ο) 0 ( 	Ο ) 0 ( 	Ο ) 
427 CLADONIA PIIYLLOPHORA 0 ί 	Ο ) 01 	0) Ο( 	0) 0( 	Ο) 01 	Ο) 0( 	Ο ) Ο ( 	Ο ) 0( 	0) 

319 CI.AOON IA FOCI LLUM  .1( 	.5) 0( 	0) .3( 	.5) .1 ί 	1) 01 	Ο) 0 ί 	0 ) 01 	Ο) Ο ί 	Ο) 
320 CLADONIA SQUAMOSA 0( 	Ο ) Ο ( 	0) 0( 	0) 01 	Ο ) 01 	0) 01 	Ο) 0( 	Ο) 0( 	Ο) 
322 CLADONIA SP. 0( 	Ο) .1( 	.3) 01 	0) 0 ί 	Ο) 0 1 	Ο ) 01 	Ο ) 01 	Ο) Ο ( 	Ο) 
327 CURNICULARIA DIVERGENS 0 ί 	Ο ) 01 	0) 01 	0) Ο( 	Ο) 0( 	Ο ) 0( 	Ο) 01 	Ο) 01 	0) 

328 DACTYLINA ARCTICA ,5(1.Ο ) .1(1.0) .1( 	.4) .1( 	7) 01 	Ο ) .2( 	.3 ) 01 	Ο) 01 	Ο) 
329 DACTYLINA RAMULOSA 0( 	Ο) Ο ( 	0) 01 	Ο) 0 ί 	Ο ) 0( 	Ο) 0( 	Ο ) 01 	Ο ) 01 	Ο ) 
330 EVERNIA PERFRAGILIS 0( 	Ο ) .8(1.0) Ο ( 	0) Ο ( 	Ο ) 0( 	Ο ) 0( 	Ο) 0 ί 	Ο ) 0( 	0) 

331 	FULGENSIA BRACTEATA 01 	0) 0( 	Ο ) 01 	0) 01 	Ο ) 01 	Ο) Ο ( 	Ο) 0 ( 	Ο ) 01 	Ο ) 
332 GYALECTA FOVEOLARIS 0 ί 	Ο ) 0( 	Ο ) 0 ί 	0) 0( 	Ο ) 01 	Ο ) 01 	Ο ) Ο( 	Ο) 01 	Ο) 
334 HYPOGYMNIA SUMOBSCURA 0( 	Ο) .9 ί 	.9) Ο ( 	Ο ) 0( 	Ο ) 0 ί 	Ο ) 0( 	Ο) 0 ( 	Ο) Ο ( 	Ο ) 
336 LECANORA EPIBRYON 7.6(1.0) 9.5(1.0) .3 ί 	.6) .2( 	3) 01 	Ο) 0( 	Ο) 0 ί 	Ο) 0 ί 	Ο ) 
428 LEC:IDEA RAMULOSA 01 	0) Ο ( 	0) 0( 	0) 01 	0) 0( 	0) 01 	Ο) 01 	Ο ) 0( 	Ο) 
339 LECIDEA VERNALIS 0( 	Ο ) 01 	Ο ) 0( 	0) Ο ( 	Ο) 0( 	Ο ) 0 ί 	Ο ) 01 	Ο) Ο( 	Ο ) 
393 IEPTOGIUM SINNUATIIM  0 ( 	Ο) 0 ί 	Ο ) .1( 	.1) 0( 	Ο) Ο ( 	Ο ) 0( 	Ο) 0 ( 	Ο ) 0 ί 	Ο) 
342 L ΟPADIUM 	FECUNDUM 3.6( 	.9) 2.2(1.0) .3( 	.2) 0 ( 	Ο) 01 	Ο ) Ο( 	Ο) 01 	Ο ) O( 	Ο) 
343 OC)iROLECHIA FRIGIDA 0( 	Ο ) 0( 	Ο ) 0 ί 	0) 0( 	0) 01 	0) 0( 	Ο ) 0( 	Ο) 0( 	0) 

413 OCHROLECHIA FRIGIDA THELEPHOROIDES 01 	0) 0( 	Ο ) Ο ( 	Ο ) Ο ( 	0) 0( 	Ο) 0( 	0) 01 	Ο) Ο ( 	Ο) 
348 CELTIGERA APHTHOSA .1( 	.1) 0( 	Ο) 0( 	0) .4( 	.4) 01 	Ο) .1( 	.1) 0 ί 	Ο) Ο( 	Ο ) 
349 PELTIGERA CANINA S.L. .1 ί 	.2) .1( 	.5) .1( 	.2) 0 ( 	Ο ) Ο ( 	Ο ) .1( 	.2) 0 ί 	Ο) Ο( 	Ο ) 
353 PELTIGERA SPURIA SOREDIATA 2.1( 	.9) Ο ( 	Ο) 01 	0) 0 ί 	0) 0( 	Ο ) Ο ί 	Ο) 0 ί 	Ο) Ο( 	0) 
418 PERTUSARIA CORIACEA 0( 	Ο) 0( 	0) 01 	0) 0 ( 	0) 0( 	0) 0 ( 	Ο) 0( 	Ο ) Ο ί 	0) 
358 PERTUSARIA DACTYLINA 0( 	Ο ) 0( 	Ο) 0( 	0) 0( 	Ο ) 0 ( 	0) Ο ί 	Ο ) 0( 	0) 0 ί 	Ο) 
384 PERTUSARIA SP. 0 1 	Ο) 0( 	Ο ) Ο ( 	0) 0 ί 	Ο ) 0( 	Ο) 0( 	0) 0( 	Ο) 0( 	Ο) 
360 PHYSCONIA MUSCIGENA 0( 	01 .1( 	.4) 01 	0) Ο ( 	0) 0( 	Ο ) 0( 	Ο ) 0 ( 	0) Ο( 	0) 
412 PSOROMA HYPNORUM 01 	0 ) 0( 	Ο) 01 	0) 0( 	Ο) 0( 	0) Ο ( 	Ο) 0( 	Ο) 0 ί 	0) 
400 SOLORI ΝΑ SP. 0( 	Ο) 01 	Ο) .1( 	.2) .1 ί 	1) 01 	Ο) .1( 	.5) 0( 	Ο ) 0( 	Ο ) 
369 SPIIAEROPHORIJS GLOBOSUS 0( 	Ο) Ο ( 	0) 01 	Ο) 0( 	Ο) 01 	Ο) Ο ( 	Ο) 0( 	0) 0 ί 	Ο ) 
370 ST ΕREOCAUL.ON ALPINUM .1( 	.2) .1( 	.1) Ο( 	Ο) .1( 	.2) Ο ί 	Ο) 0 ( 	Ο ) 0( 	Ο ) 0( 	0) 

372 THAIINOL IA SUBULI FORM IS .9(1.0) 2.7(1.0) 6.7(1.0) 6.0( 	.9) .1( 	.1) 0 ί 	Ο) Ο ( 	0) Ο ( 	Ο ) 
429 TONINIA CUNULATA 0( 	Ο ) Ο( 	Ο ) 0( 	Ο ) Ο ( 	Ο) Ο( 	0) 0 ί 	0) 0 ί 	Ο ) 0 ί 	Ο ) 
375 XANTHURIA ELEGANS 0( 	Ο ) 0 ( 	0) 0 ( 	0) 01 	Ο ) Ο( 	Ο ) Ο ( 	0) 0 ί 	0) Ο ί 	Ο) 
403 UNKNOWN CRUSTOSE LICHEN 8.2( 	.9) .8( 	.8) 0( 	Ο) 0 ί 	Ο ) 0( 	Ο ) .5 ί 	.1) 0( 	Ο ) 0 ί 	Ο) 
378 UNKNOWN FRUTICOSE LICHEN 01 	Ο ) 1( 	.3) Ο( 	0) 0( 	Ο ) 0 ί 	Ο) 0 ί 	Ο) Ο( 	Ο) 0( 	Ο) 
379 NOSTOC COMMUNE 0 ί 	0) 0( 	Ο ) 01 	0) 01 	Ο ) 0( 	Ο) .1( 	.1) .2( 	7) .1( 	.9) 

380 NOSTOC SP. 01 	Ο) 0 1 	Ο) . 1 ί 	.4) .1( 	.3) .1( 	.9) 0 ί 	Ο ) 01 	Ο) 0( 	0) 

05OA  0508  0608 0901 0902 1001 1101 1102 

VASCULAR PLANTS 
2 ALOPECURUS 	ALPINUS 	ALPINUS 0( 	Ο ) Ο ( 	Ο ) 0 ( 	Ο ) 0( 	Ο ) .1 ί 	2) 01 	0) Ο ( 	Ο ) 0 ί 	Ο ) 
3 ANDROSACE CHAMAEJASME LEHMANNIANA Ο( 	Ο) 0 ί 	Ο ) 01 	0) 0( 	Ο ) 0 ( 	Ο ) 0( 	Ο) 0 ί 	Ο) Ο ( 	Ο) 
4 ANDROSACE SEPTENTRIONALIS Ο ( 	Ο) Ο ( 	Ο ) 01 	0) 0( 	Ο ) Ο ( 	Ο) 0( 	Ο ) Ο ( 	Ο) Ο( 	Ο ) 
5 ANEMONE PARVIFLORA Ο ( 	Ο) 0( 	Ο) 0( 	0) 01 	Ο) 01 	Ο ) 0( 	Ο ) 0( 	Ο) Ο ( 	0) 
6 ANEMONE RICIIARISONII Ο ( 	0) 0 ( 	Ο ) 0 ί 	0) 0( 	0) 0 ί 	0) 0 ί 	0) 0( 	0) 0 ( 	Ο) 
9 ARCTAGROSTIS LATIFOLIA S.L. 0( 	Ο ) 0 ί 	Ο ) Ο ( 	0) 0 ί 	Ο ) 1.4( 	9) 01 	0) 0( 	Ο) 0 ( 	Ο ) 
10 ARCTOFHILA FULVA 01 	Ο) 0 ί 	Ο) 24.5(1.0) 0( 	Ο) Ο ί 	Ο) 0 ί 	0) 0( 	Ο) Ο ( 	0) 
12 ARMERIA MARITIMA ARCTICA 0( 	Ο) 0( 	Ο) 0 ( 	Ο ) 0( 	Ο ) 0 ( 	Ο) 0 ί 	Ο) Ο( 	0) 0 ί 	Ο) 
13 ARTEMISIA 	ARCTICA 	ARCTICA 01 	Ο ) 0( 	Ο) 01 	0) 0( 	Ο) 01 	0) 0( 	Ο) 0 ( 	Ο ) Ο( 	0) 
14 ARTEMISIA BΟ RΕΑLIS 0( 	Ο ) Ο ( 	0) 0( 	Ο) 0( 	Ο) 0( 	Ο) Ο ( 	Ο) 0( 	Ο ) 0 ( 	Ο ) 
15 ARTEMISIA GLOMERATA  Ο ( 	Ο ) 0( 	Ο ) 01 	0) 0( 	Ο ) 0 1 	Ο) 0( 	0) 01 	Ο) Ο ί 	Ο) 
18 ASTRAGALUS ALPINUS Ο ( 	Ο ) 0( 	Ο ) Ο( 	0) Ο( 	Ο ) Ο( 	Ο) 0( 	Ο ) 01 	0) 0( 	Ο) 
19 ASTRAGULIIS UΜ6ΕLLΑΤUS 01 	0 ) 01 	Ο) 0( 	0) .2( 	.4) 01 	Ο) .6( 	7) 0 ί 	Ο) .9 ί 	.9) 
22 6RΑΥΑ PURPURASCENS 0 ( 	Ο) Ο( 	Ο) 0( 	0) 0( 	0) 01 	Ο ) 01 	Ο) 0 ( 	Ο ) 0( 	Ο ) 
23 BRAVA SP.  01 	0) Ο ( 	Ο) Ο ( 	Ο) Ο( 	Ο ) 0 ( 	Ο ) Ο ( 	Ο) 1( 	.3) 0( 	0) 
24 BROMUS PUMPELLIANUS ARCTICUS 01 	Ο) 0 ί 	0) Ο ί 	0) 0( 	Ο) 0 ί 	0) Ο ί 	Ο ) Ο( 	Ο) Ο ( 	0) 
25 CALTHA PALUSTRIS ARCTICA 0 ( 	Ο ) 0 ( 	Ο ) 0( 	0) Ο ( 	Ο) 0( 	Ο ) 0( 	Ο) 01 	Ο ) Ο ί 	0) 
27 CARDAMI NE DIGITATA  Ο( 	Ο) Ο ( 	0) 0( 	0) .1( 	.1) .1( 	4) 01 	Ο) 0 ( 	Ο ) .1( 	.8) 
28 CARDAMINE PRATENSIS ΑΝΓ, USΤΙΠΟ LI Α 0( 	Ο) Ο ( 	Ο ) 0( 	0) 0( 	0) Ο( 	0) 0( 	0) 0( 	0) Ο ( 	Ο ) 
29 CAR Ē X AQUATILIS S.L. 43.7(1.0) 18.6(1.0) 1 .0 ί 	.2) Ο ( 	Ο) 7.7 ί 	9) 0( 	Ο ) 70.5(1.0) Ο ( 	Ο) 
30 CARER ATROFUSCA  0( 	Ο) 0( 	Ο ) 0 ί 	0) 01 	Ο) 0( 	Ο) Ο ( 	Ο ) 0( 	Ο) 0 ί 	Ο) 
31 	CARER BIGELOWII 0 ( 	Ο ) 0( 	Ο) 01 	Ο ) 0( 	0) Ο( 	0) 01 	Ο) 01 	0) 0 ί 	Ο ) 
33 CARER MARINA 0( 	Ο ) 01 	Ο ) 0( 	0) Ο ( 	0) 0( 	0) 0( 	0) 0( 	Ο) Ο( 	Ο) 
35 CARER MEMLRANACEA 01 	Ο ) 0( 	Ο) 0( 	0) 0 ( 	Ο ) .1( 	2) 0 ί 	Ο) 01 	Ο ) 4.6( 	.8) 
36 CARER MISANDRA MISANDRA 0 ί 	Ο ) O( 	Ο ) Ο( 	0) 0 ί 	Ο) 0 ί 	Ο) Ο( 	Ο ) 01 	Ο ) .1( 	.1) 
37 CARER RARIFLORA  0( 	Ο ) 0( 	Ο ) Ο( 	0) 0 ί 	Ο ) 0( 	Ο ) 0( 	Ο) 01 	Ο ) 0( 	Ο) 
38 CARER ROTUNDATA 01 	0) 0 ( 	Ο) 01 	0) 0( 	Ο ) 0 ί 	Ο ) 0 ί 	Ο) 0( 	Ο) 0 ί 	Ο) 
39 CARER RUPESTRIS Ο( 	0) 01 	Ο) 0 ί 	0) .3( 	.3) 0( 	Ο) 6.5(1.0) 0 ί 	Ο) .1( 	.5) 
40 CARES SAXATILIS LAXA 1.1( 	.5) 0( 	Ο) 01 	0) 0 ί 	0) Ο( 	Ο) 0( 	Ο) 01 	Ο ) 0( 	0) 
41 	CARES SCIRPOIDEA 01 	Ο ) 0 ( 	Ο ) 01 	0) 4.4(1.0) 0( 	Ο) Ο ( 	Ο ) Ο ( 	Ο ) .6( 	.6) 
42 CAREX SUBSPATI-IACEA  0( 	Ο ) 01 	0) O( 	Ο ) Ο ( 	Ο) 0( 	Ο ) 0( 	0) 0( 	Ο) Ο ( 	0) 
44 CARES VAGINATA 01 	0) 0 ( 	Ο) 0 ί 	Ο) 0( 	0) Ο( 	Ο) 0( 	0) 0( 	0) Ο ( 	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.  

050Α  Ο508 0608 0901 0902 1001 1101 1102  
45 CAREX SP. Ο( 	Ο) 0( Ο ) 0( 	Ο ) 0( 	0 ) 0( 	Ο) 01 	0) .1( 	.1) 0( 	0)  
46  CASS  OFF  TETRAGONA TETRAGONA 0( 	Ο ) 0( Ο ) 0 ί 	Ο ) 20.8(1.0) 0( 	Ο) 1.7( 	.5) 0 ί 	0) . 1 ί 	.1)  
47 CERASTIUM BEERINGIANLIM BEERINGIANUM 01 	01 01 Ο ) 0( Ο ) 0( Ο ) 0 ( 	Ο) 0( 	Ο) 0( 	Ο) 0 ί 	Ο )  
49 CHRYSANTHEMIJM 	INTEGR I FOL IUM 0( 	Ο) 0( Ο ) 0 ( Ο ) .4( .9) 0( 	Ο ) 0 ( 	0) 0( 	Ο ) .1 ί 	.9)  
51 	COCHLEARIA OFFICINALIS ARCTICA 0( 	0) 0( Ο) 01 Ο ) Ο( Ο ) 0( 	Ο ) 01 	Ο ) 01 	Ο ) 0( 	Ο )  
52  OESCHAIIPSIA CAESPITOSA ORIENTAL'S 0 ( 	Ο ) 01 Ο ) Ο( Ο) 0 ( 0) 0( 	Ο ) 01 	0) 01 	0) 0( 	Ο)  
53 DRABA  ALP  Ί ΝΑ  Ο ( 	Ο ) Ο ( Ο ) 0 ( Ο ) .1( .2) 0( 	Ο ) .1( 	.2) 0( 	0) .1 ί 	.4)  
56 DRABA LACTEA 0( 	Ο) 0( 0) 0( Ο ) 0 ( Ο ) 0 ί 	Ο ) 0( 	Ο ) 0 ί 	Ο ) 0 ί 	Ο )  
57 DRABA SP. 0( 	Ο ) 0 ( Ο) 0( 0) 0( Ο ) 01 	Ο ) 0( 	Ο ) 0 ( 	Ο) Ο ί 	0)  
58 DRYAS 	'NTEGRIFOLIA 	INTEGRIFOLIA Ο ( 	Ο ) 0( 0) Ο ( Ο ) 24.6(1.0) .8( 	.6) 33.9(1.0) 0( 	Ο) 44.2(1.0)  
59 DUPONTIA FISHER' 	S.L. 0 ( 	Ο ) 0( Ο) 0( Ο ) 0( Ο) 0( 	Ο) 0( 	Ο ) 0 ί 	Ο) 0( 	Ο)  
61 	ELYMUS ARENARIUS MOLLIS VILLOSISSIMUS 0( 	Ο ) 0( Ο ) 0 ί  Ο ) 0( Ο) 0 ί 	Ο) 0( 	Ο ) 0( 	0) 0( 	Ο )  
62 EPILOBIUM LATIFOLIUM 0( 	0 1 Ο ( Ο ) 0( 0) Ο ( Ο) 0( 	0) 0 ί 	Ο ) 01 	Ο) 01 	0)  
63 EOUISETUM ARVENSF Ο ( 	Ο ) Ο ( Ο) 01 0 ) .1( .1) 26.7(1.0) 0( 	Ο) 0 ί 	0) 0 ( 	Ο )  
64 EOUISETUM SCIRPOIDES Ο( 	Ο) Ο ( Ο ) 0( 0) 0( Ο) 3.8(1.0) 0( 	Ο) 01 	Ο ) 0( 	Ο )  
65  EGUISETUN VAFIIEGATUN 0 ί 	0) 0( Ο ) 0( 0) .6(1.0) Ο ( 	Ο ) 0 ί 	Ο ) 1 .2 (1 . Ο1 .1( 	.2)  
66  ERIOFRON ERIOCEPHALIJS 0 ( 	Ο) 0( Ο ) Ο( 0) 0( Ο ) 0( 	Ο) 0( 	Ο ) 01 	Ο) 0( 	Ο )  

399 ERIOPHORUI1 ANGUSTIFOL fUM S.L. 6.1(1 . 0) .4(1.0) 01 Ο ) 0( Ο ) 4.6(1.0) 0( 	Ο) 6.9(1.0) 0( 	0)  
69 ERIOPHORUM RUSSEOLUM 01 	Ο ) .6(1.0) 0( Ο ) 0( O) 0( 	Ο ) 01 	Ο) 1.2( 	.6) 0( 	Ο )  
70 ERIOPHORUM SCHEUCHZERI 	SCHEUCHZERI .1(1.0) 01 0 ) 0( 0) 0( 0) 0( 	Ο ) 0 ( 	Ο ) Ο ( 	0) Ο ( 	Ο)  
72  ERIOFI-IORUM VAGINATUM 0( 	Ο ) 0 ( Ο) Ο( Ο) 0( 0) 0( 	Ο ) 0 ( 	Ο) 0 ( 	Ο) 0 ( 	Ο )  
73 EUTREMA EDWARDS  I  0( 	Ο ) Ο ( Ο) Ο ( Ο ) Ο ( Ο ) .1 ί 	.2) 0 ( 	Ο ) 0 ( 	Ο) .1( 	.1)  
74 FESTUCA BAFFINENSIS 0( 	Ο ) 0( Ο ) 0( Ο ) Ο ( Ο ) 0( 	Ο ) 0( 	0) 0 ( 	Ο) Ο( 	0)  
76 FESTIJCA RUBRA  0( 	Ο) 0( Ο) Ο ( 0) 0( Ο ) 0 ( 	O) 0 ( 	Ο ) Ο ( 	Ο) Ο ( 	Ο )  
78 GENTIANELLA PROP[NOUA PROFINOUA 0( 	Ο) Ο ( Ο ) 0 ( Ο ) 0( Ο) 0( 	Ο ) 0( 	Ο ) Ο ί 	Ο) Ο ( 	Ο)  
79  IIIEROCHLOE PAUCIFLORA 0( 	0) 0 ί  0) 01 0) 0 ί  Ο ) 0( 	Ο ) 0 ί 	0 1 0( 	Ο) 0 ί 	Ο )  
83 JLINCUS BIGLUMIS  0( 	Ο) 0 ( 0 1 0( 0) 0 ί  Ο) 0( 	Ο ) Ο ( 	0) .1( 	.1) .1( 	.1)  
δ4 JIJNCUS CASTANEUS CASTANEUS 0( 	Ο ) 01 Ο ) 0( Ο) 0 ( 0) 01 	Ο ) 0( 	0) 0 ί 	Ο) Ο ί 	Ο )  
86 K06RESIA MYOSIIROIDES Ο ( 	Ο ) 0( Ο ) 0 ( Ο ) 0( Ο ) 0 ( 	Ο ) 0( 	0) 0( 	Ο) 0 ί 	0)  
89  LESQUEREILA ARCTICA  Ο ( 	Ο ) 0 ί  Ο ) 0( 0) 0( 0) 0 ( 	Ο ) 0( 	0 ) 01 	Ο) 0( 	0)  
90 L.L0Y1l [ A  SEROTINA  0 ( 	Ο) 0 ί  0) 0( 0) .1 ί  9) 0( 	Ο ) 0 ί 	0 ) 0 ( 	Ο ) .1( 	.5)  
91 	LIIZULA ARCT I CA Ο ( 	Ο) 0( Ο) Ο( 0) .1( 1) Ο ί 	0) 0 ί 	0) Ο ( 	Ο ) 0( 	Ο)  
92 LUZIILA CONFUSA  0( 	Ο ) 0 ( 0) Ο ( Ο) 0 ( Ο ) 0 1 	Ο ) 0 ί 	Ο ) 0 ( 	Ο ) 01 	Ο)  
94  MINUARTIA ARCTICA 0( 	Ο ) 0( Ο) 0( Ο ) .1( 4) .2( 	.1) .1( 	.2) Ο( 	Ο ) .3( 	.8)  
96 MINUARTIA  RUBELLA  0( 	Ο) 01 Ο) 0( Ο) 0( 0 ) 0( 	0) 0( 	Ο) 01 	0) 0 ί 	Ο)  

100 OXYTROPIS  BOREALIS  0( 	Ο ) Ο ( Ο ) 0( Ο ) Ο( Ο ) 01 	Ο ) 0 ί 	Ο ) 0( 	Ο ) 0( 	Ο )  
103 OXYTROPIS 	NIGRESCENS 	BRYOPHILA 0( 	Ο ) 0( Ο) 01 0) 0 ί  Ο ) 0( 	Ο ) 0 ί 	Ο ) 0 ί 	Ο) 0( 	Ο )  
105 PAPAVER LAPPONICUM OCCIDENTALE 0( 	Ο) 0( O) 01 Ο ) 0( Ο ) 0( 	0 ) 0 1 	0) 0 1 	Ο ) 0 ί 	Ο )  
106 PAPAVER MACOUNII 01 	Ο) 0( 0) 0( Ο ) .3( 6) 01 	Ο ) .1( 	.3) 0 ( 	Ο )  . 5 ( 	8)  
108 PARRYA NUDICAULIS NUDICAULIS Ο( 	Ο ) 0( Ο ) 01 Ο) .1( 4) 01 	0) 0( 	0) 0( 	0) .1( 	3)  
109 PEDICULARIS CAPITATA Ο ( 	01 0 ( Ο) 0( Ο ) 0( Ο ) 0( 	Ο ) 0 ί 	0 ) 0( 	Ο ) .1 ί 	1)  
110 PEDICULARIS LANATA 0( 	Ο) 0 ( 0) 01 0) .2( 4) Ο( 	O) .1( 	.4) 0( 	Ο ) 0 ( 	Ο)  
112 PEDICULARIS SU[)ETICA 	INTERIOR  0( 	0) Ο ( Ο) Ο( 0) 0( Ο ) 0 ί 	Ο) Ο ( 	Ο) 0( 	Ο ) 0( 	0 )  
381 	PEDICULARIS SUCIETICA S.L.  1( 	1) Ο ( Ο ) 0( Ο ) 01 Ο ) .1( 	.1) 0( 	Ο ) 1 .1 (1 .0 1 Ο( 	0)  
114 	PETASITES FRIGIDUS 0( 	01 0( Ο ) 0( Ο ) 0 ί  Ο) Ο( 	0) Ο( 	Ο) Ο( 	0) 0 ί 	Ο)  
117 FDA  ALP I GENA 01 	Ο ) Ο( Ο) 0( Ο) 0( Ο ) 0( 	0 ) 0 ( 	Ο ) Ο( 	01 01 	Ο )  
118  POA  ARCTICA 0( 	Ο ) Ο ( Ο ) Ο( Ο) 0( Ο) 0( 	Ο) Ο ( 	Ο ) 0( 	Ο) 0( 	Ο )  
119  ΕΟΑ  GLAUCA 0 ( 	Ο) 0( Ο ) 0( Ο) 01 0) 0( 	0 ) 0( 	0) 0( 	Ο ) Ο ί 	Ο )  
121 	ΡOΑ SP. Ο ( 	Ο) 0 ( Ο ) 0( Ο) 0( 0) 0 ( 	Ο ) Ο ( 	0) 0( 	Ο ) 0( 	0)  
122 POLFMONIUM BOREALE 0( 	Ο ) 01 Ο) 01 Ο) 01 Ο ) 0( 	Ο ) 0 ί 	Ο ) 01 	0 ) 0( 	Ο )  
124 POLYGUNUM VIVIPARUM 0( 	Ο ) Ο ( 0) 0( 0 ) .1( .9) .6( 	9) 0( 	Ο ) .2(1.0) .1( 	1)  
127 POTENTILLA UNIFLORA 0( 	Ο) Ο( Ο) 0( Ο) 0( Ο) 0( 	Ο) 0 ( 	0 ) Ο( 	Ο ) 0 ί 	Ο )  
129 PUCCINELLIA ANDERSONII 0( 	01 0( 0) 0( Ο ) 0 ( Ο ) 0( 	Ο ) Ο( 	Ο) 0 ( 	Ο ) 0( 	Ο )  
130 PUCCINELLIA PHRYGANODES 0( 	Ο) Ο ( Ο ) Ο ( Ο) 0( Ο ) Ο ( 	Ο ) 0( 	Ο ) 01 	Ο ) 01 	0)  
131 	PYROLA GRANDIFLORA 0( 	Ο) 0( Ο ) 0 ( Ο ) 0 ( 0) 0( 	Ο ) Ο( 	Ο ) Ο ( 	Ο) 01 	Ο )  
133 RANUNCULUS PAL LAS I I  0( 	Ο1 0 1 0) 0( Ο ) Ο ( Ο ) Ο ( 	Ο ) Ο ί 	Ο) 0 ί 	Ο ) Ο( 	Ο)  
134 	RANIJNCIJLIIS FEDAT  IF I  DUS AFF IN IS  0( 	Ο ) Ο( Ο ) 0 ( 0) 0( Ο ) 0( 	0) 0( 	Ο ) 0( 	0) 0 ( 	Ο)  
137  SAGINA 	I NTERMEDI A 0( 	Ο ) Ο ( Ο ) 01 Ο ) 01 0) 0( 	Ο) 01 	Ο) Ο ( 	Ο ) Ο ( 	Ο )  
139 SAL I X ARCT ICA 0( 	Ο ) 0( Ο) Ο ( Ο) 0 ( Ο ) 01 	Ο ) 0 ί 	0) 4.6(1.0) 1.0 ί 	.3)  
140 SAL I X  LANATA R I CHARDSONI[ 01 	0 ) Ο ( Ο) Ο ( Ο) Ο( Ο) 0( 	Ο ) 0 ί 	0) 1.0( 	.7) Ο ί 	Ο )  
141 	SALIX OVALIFOLIA OVALlFOL1A Ο ( 	Ο ) 01 Ο ) 0( Ο ) 0( Ο ) Ο( 	Ο ) 0( 	Ο ) Ο ( 	0) Ο ( 	Ο )  
142 SALIX PIANIFOLIA PULCHRA PULCHRA 0( 	Ο ) Ο ( 0) Ο ( 0) 0 ί  Ο ) 0( 	0) 0( 	Ο) 0( 	Ο ) 01 	0 )  
143 SALIX RETICULATA RETICULATA 0( 	Ο ) Ο( 0) 0( 0) .7( .8) 10.8(1.0) 0( 	Ο) .1( 	.2) 1.5( 	.9)  
144 SALIX ROTIJNDIFOLIA ROTUNDIFOLIA 0( 	Ο) 0( Ο ) 0( Ο ) 6.3(1.0) .6( 	.6) 0 ί 	Ο ) .2( 	.1) 5.6(1.0)  
145 SAUSSUREA ANGUSTIFOLIA 0 ( 	0 1 0( Ο ) 0 ί  Ο ) .1( .2) 0( 	Ο ) 0 ί 	Ο ) 0 ί 	0) Ο( 	Ο)  
146 SAXIFRAGA CAESPITOSA Ο ( 	Ο ) Ο ( Ο) 0 ί  Ο) Ο ( Ο ) 0( 	Ο ) Ο ( 	Ο ) 0( 	0) Ο ( 	0)  
147 SAXIFRAOA CERNUA Ο( 	Ο ) Ο ( Ο) 0( 0) 0 ί  Ο ) 0 ί 	0 ) Ο ( 	Ο ) 0( 	Ο ) 01 	Ο )  
148 SAXIFRAGA FOLIOLOSA 0( 	Ο ) 0( Ο) 0( Ο ) 0( Ο) 01 	0 ) 0( 	Ο ) 0 ( 	Ο) 01 	Ο )  
149 SAXIFRAGA HIERACIFOL.TA 0( 	Ο ) Ο ( Ο ) 0( Ο ) Ο ( Ο) 0( 	0 ) Ο( 	Ο) 0( 	Ο ) Ο( 	Ο )  
150 SAXIFRAGA HIRCULUS PROPINOUA 0( 	Ο ) 0( Ο) 0( 0 ) 0( Ο ) .1( 	.1) 01 	Ο) .8( 	.9) 0 ί 	Ο)  
151 	SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 0 ί 	Ο ) Ο( Ο) 0 ί  0 ) 1.3( .9) 0 ( 	Ο ) 2.1(1.0) .1( 	.1) 1.6(1.0)  
154 SENECIO ATROPURPUREUS FRIGIDUS 0( 	Ο) 0( Ο ) 0( Ο ) Ο ί  Ο ) 0 ί 	Ο ) 0( 	Ο ) Ο ( 	Ο ) .6(1.0)  
1 56 SENLCIO RESEDIEGLIUS  Ο( 	Ο ) 0 ( Ο) 0( Ο) 0( Ο ) Ο ( 	Ο) Ο( 	Ο) 0( 	Ο ) .2( 	.5)  
157 S IL.EHF AC/WITS  01 	Ο) 01 Ο ) Ο( Ο ) 0( 0 ) 0( 	Ο) Ο ( 	Ο ) Ο ί 	Ο) 0 ( 	0 )  
159 SILENE WAHLBERGELLA ARCTICA 0( 	Ο ) 0 ( Ο ) Ο ( Ο ) Ο ( 0) 0( 	Ο) 0 ( 	Ο) 0( 	0) Ο( 	Ο)  
160 STF.LLARIA HIIMIFUSA  Ο ( 	Ο ) 0 ί  Ο ) 01 Ο ) Ο( 0 ) Ο ( 	0 ) 0( 	Ο) O( 	Ο) Ο ( 	Ο)  
161 	STELLARIA LAET/' 0( 	Ο) Ο ( Ο) 01 Ο ) 01 Ο ) Ο ( 	Ο ) 0( 	Ο ) .1( 	.1) 0 ί 	Ο)  
164 TARAXACUM PNYMATOCARPIJM 0( 	01 0( 0) 0( Ο ) 0( Ο) 0( 	Ο ) 0( 	Ο) Ο ( 	0) 0 ( 	Ο)  
165 THALICTRUM ALPINUM 0( 	Ο ) 0( Ο ) 0 ί  0 1 0 ί  Ο ) 0( 	0 ) Ο( 	Ο ) .3 ί 	.7 ) O( 	Ο )  
168 TRISETUM SPICATUM SPICATUM Ο( 	Ο ) 0( Ο ) 01 Ο ) 0 ί  Ο ) 0 ί 	Ο ) 0 ( 	Ο) 0( 	Ο) Ο( 	Ο )  
169 IJTRICULARIA VULGARIS  MACRORHIZA Ο ( 	Ο) 01 Ο) .1( .3) 0( 0) 0( 	Ο ) 0( 	Ο) 01 	Ο ) Ο( 	Ο )  
172  WILHELI1SIA PHYSODES 0( 	Ο) 01 0) 0( Ο ) 01 Ο) 0 ( 	Dl  0( 	0 ) 0( 	0 1 0( 	0)  
901 	uNKNOWN IIONOCOT  0( 	0) 0 ί  Ο ) Ο ( Ο ) 0( Ο) 01 	Ο) 0 ( 	Ο ) 0 ί 	0) Ο ί 	Ο)  
902 UNKNOWN DICOT Ο( 	0) Ο ( Ο) 0 ( Ο) . 1 ί  . 1 ) 0 1 	Ο ) 0 ί 	Ο) .9 ί 	.7) .1( 	.3)  

II  VERWIJRTS 
173  4NEURA PINGUIS 0 ( 	0) 01 Ο) Ο ( Ο ) 0 ί  0) Ο ί 	Ο) 0 ( 	Ο) 0( 	0) 0 ί 	0)  
426 ANASTROPHYLLIIM  III  NIJTUM 0 ( 	0) Ο ( Ο ) 01 0) 01 0) 01 	Ο) 0( 	Ο) 0 ί 	0) 0 ( 	Ο)  
175 BL  EPHAROSTOMA TR [CHOPHYLLIJM BREVI RETE  0 ί 	Ο) 0( Ο ) 0( Ο) .1 ί  .3) 1.0( 	.7) 0( 	0) 0 ( 	Ο ) Ο ( 	Ο)  
397 CALYPOGEIA MU Ē LLERIANA 0( 	Ο) 0( Ο ) 0 ( Ο) 0 ί  Ο) 0 ί 	Ο) 0( 	01 0( 	Ο ) 0 ί 	Ο )  
460 GΥ II ΝOCOL ΕΑ 	INFLATA 0( 	Ο ) 0 ί  0 ) 0( 01 0 ί  Ο ) Ο( 	Ο) 0( 	0 ) 0 ί 	Ο) 0 ί 	0)  
441 	HARPANTHUS FLOTOWIANUS  0( 	Ο) 0 ( Ο ) 0( 0) 0( Ο) 0 ί 	Ο) 0( 	0) Ο( 	0) 0 ί 	Ο )  
405 L0PH0ZIA BINS7EADII 0 ί 	Ο ) 0( 0) 0( Ο) 0 ί  Ο ) 0( 	0) 0( 	Ο ) 0( 	0) 0( 	0)  

433 LOPHOZIA HETEROCOLPA 0 ί 	Ο ) 0 ( Ο ) Ο ( 01 0 ί  Ο ) 0( 	Ο ) 01 	Ο) 0( 	Ο) 0 ί 	Ο)  
407  LOPHOZIA 0UADRILOBA 0( 	Ο ) Ο ί  Ο) Ο( Ο ) 0( 0) Ο ( 	Ο ) 0( 	0) 01 	Ο) Ο ( 	0 )  
486  LOPHOZIA SP. 0( 	Ο ) 0( Ο ) 0 1 Ο) 0( 0 ) .2( 	.6) 0( 	Ο) 0 ( 	Ο) .1( 	.5)  
182 PLAGIOCHILA ARCTICA 0( 	Ο ) Ο ( Ο ) 0( Ο) .1( .2) 8.0 ί 	.8) 0 ί 	0) 01 	Ο ) .1( 	.2)  
18λ 	PTILIDIUM CILIARE 0 ί 	Ο) 0( Ο) Ο( Ο ) 0( Ο ) 0 ί 	Ο ) 0 ( 	0) 0( 	Ο) Ο ί 	Ο )  
185 RADIJLA PROL  I  FERA  0( 	Ο) 0( Ο ) 0 ( Ο ) 01 Ο) Ο ( 	Ο) 0 ( 	Ο) Ο ί 	Ο ) Ο ( 	Ο )  

406 	SCAPANIA 	SIMMONSII 0 ( 	Ο ) 0( 0) 0( Ο ) 0 ( Ο ) 0( 	Ο) 0 ί 	Ο) 01 	Ο ) 0( 	Ο)  
188 UNKNOWN LEAFY LIVERWORTS 01 	0) 0 ( Ο) 0( 0) 0( 0) 5.5( 	.8) 0( 	0) .1( 	.3) 0( 	Ο)  
189 IJNKNOWN THALLOID LIVERWORTS Ο( 	Ο ) 0( Ο) 01 0 ) 0( Ο ) 0( 	Ο) 0( 	Ο ) 0 ί 	0 ) 01 	Ο )  
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Table B4 (cont'd).  

050Α 0508 060Β 0901 0902 1001 1101 1102 

MOSSES 

192 AULACOMNIUM ACUMINATUM 0( Ο ) 0( 0) 0( 	Ο ) Ο ί 	Ο ) 01 	0) 0( Ο ) 0( Ο) 01 	Ο) 
193 AULACOMNIUM PALUSTRE 01 0) 0 ί  Ο ) 0 ( 	0) 0 ί 	01 0( 	Ο ) 0( Ο) 0 ( 0) 0( 	Ο) 
194 AULACOMNIUM TURGIDUM Ο ( 01 Ο ( 0) 0( 	Ο ) 0 1 	0) .2( 	.3) Ο( 0) 0( Ο ) 0 ί 	Ο) 
448  BIIACI-1yTHECIACEAE 0 ί  Ο ) Ο ( Ο) 0( 	Ο) Ο( 	Ο ) .4( 	.6) Ο( 0) 0( 0) Ο( 	Ο ) 
432 BRACHYTHECIUM GROENLANDICUM 0 ( Ο ) Ο ( 0) 0 ( 	0) 0 ( 	Ο) 0( 	Ο) 01 Ο) 01 0) Ο( 	Ο) 

196 BRACHYTHECIUM TURGIDUM Ο ( Ο) 0 (  0) Ο( 	Ο) 0( 	0) 01 	Ο) 01 Ο) 0 ( 0) Ο ί 	Ο) 
440 BRYUM ALGOVICUM 0( Ο) 0( 0) 0 ί 	Ο) 0( 	Ο ) 01 	Ο) 01 0) 0 ί  0) 0( 	Ο ) 

199 BRYUM ARCTICUM 01 Ο ) 0( 0) 0( 	Ο ) 0( 	0) 01 	0) 0( 0) 01 0 1 01 	Ο) 
205 BRYUM ST Ē NOTRICHUM 0( Ο ) 0( 0) 01 	Ο) Ο ( 	Ο ) 0( 	Ο) 0 ( 0) 0 ( Ο) 01 	Ο ) 

439  I3RYUM TORTIFOLTUM 0( Ο) 01 0) 0( 	Ο) Ο ( 	Ο) 0( 	0) 0 ί  Ο) 0( 0) Ο( 	Ο ) 

206  BYRUM WRIGHTII 0 ( Ο) Ο( 0) 0( 	Ο) 01 	Ο) 0( 	0) 0( Ο ) 0( Ο ) Ο ( 	Ο) 
383 DP.YUM SP.  Ο( Ο) 0( 0) 01 	0) .1( 	.1) .1( 	.2) .1 ί  .1) 1 ί  .1) .1( 	.1) 

209  CALLIERGON RICHARDS0N 11 	ROBUSTUM 01 Ο ) 0( 0) 01 	01 Ο ( 	0) 01 	Ο ) 01 0) .6( .8) 0( 	0) 

212  CALLIEIIGON SP . 01 0) 0 ( 0) 0( 	Ο ) 0( 	Ο) 0( 	0) 01 Ο ) 01 Ο) Ο ι 	0) 

213 CAMPYL I UM STELLATUM 0( Ο ) 01 0) 0( 	Ο ) .1( 	.1) 1.5 ( 	.5) 01 Ο ) 1.9(1.0) .1( 	.3) 

214 CATOSCOPIUM NIGRITUM 01 Ο ) 0( 0) 0( 	Ο ) 0( 	Ο) .1( 	.1) 0( 01 0( Ο ) 01 	0) 

215 CERA7000N PURPUREUS 0( Ο) 0( 0) 01 	Ο ) 0 ( 	Ο ) 01 	Ο ) Ο ( Ο ) 01 Ο) 0 ( 	Ο ) 

216 CINCLIDIUM ARCTICUM 0( Ο ) 0( 0) 0( 	0) 0( 	Ο ) .8( 	.4) 01 Ο ) 01 Ο) Ο( 	Ο ) 
217 CINCLIDIUM LAlIFOLIUM 0 ί  Ο ) Ο ( 0) 0 ί 	Ο ) 01 	0) 0 ί 	Ο ) Ο ί  0) 2.8(1.0) 0 ί 	Ο) 
411 	CINCLIDIUM STYGIIJM 0 ί  Ο ) Ο ( Ο ) Ο ( 	Ο ) 01 	0) 0 ί 	Ο ) 01  Ο) 0( 0 1 0 ί 	Ο) 
449 CINCLIDIUM SP . 0( Ο) 0( Ο) 0 ί 	Ο) 0( 	0) 0( 	Ο ) 0 ί  Ο) 01 Ο) 0 ί 	0) 
218  CIRRIPHYLLUN CIRROSUM Ο ( 0 1 0 ( 0) 0( 	0) 0 ί 	Ο ) 01 	0) Ο( 0) 0 ( 0) 0 ί 	Ο) 
219 CRATOt4E11RON ARCT  1 CUM  01 Ο ) 01 0) 0( 	Ο) 0 ί 	Ο ) 0 ί 	0) 01 Ο ) 0 ί  Ο ) Ο ί 	0) 
221 	CTENIDIUM MOLLIJSCUM o Ο ) 0( Ο ) 01 	Ο ) 01 	0) 01 	Ο) 0( Ο) Ο ( Ο ) 0 ί 	Ο) 
223 CYRTOMNTUM 11YMEN0PHYLLUM 0( Ο) 0 ί  Ο ) 01 	Ο ) 0( 	Ο ) 01 	0) 01 0) 0( O) 0 ί 	0) 
227 DICRANUM .4NGUSTUM 0( Ο ) 0 ( Ο ) 0( 	Ο) 0( 	Ο ) 0( 	0) 0( Ο ) 0 ( Ο ) Ο ( 	Ο ) 
228 DICRANUM ELONGATUM Ο( Ο) 0( Ο) 0( 	Ο ) 01 	Ο ) 0 ί 	Ο ) 0( Ο ) 01 Ο) Ο ( 	Ο) 
390 D  Ι CRANIJM  SE.  0 ( Ο ) Ο ( Ο ) 0 ( 	0) 0 ί 	Ο ) 0( 	Ο) 0 ( 0) 01 0) Ο ί 	Ο ) 
229 D IDYF10D0N ASPERIFOLIUS 0 ί  Ο) 0( 0) 01 	0) 0 ( 	0) 01 	Ο) 0 ί  Ο ) 01 0) 13.5(1.0) 

230 DISTICHIUM CAPILLACEUM Ο( Ο) 0( Ο) 0( 	Ο) 2.2( 	.5) 15.5( 	.9) .1( .3) 2 8( .9) 9.5(1.0) 

232 DISTICHIUM 	(NCLINATUM 0( Ο ) 0( Ο) 0 ί 	Ο ) 0( 	0) 0 ί 	Ο) 01 0) 0( Ο ) Ο ( 	0) 
233 DTTRICHUM FLEXTCAULE 0( 0) 0( 0) 0( 	0) 21.6(1.0) 16.0( 	.7) 1.3(1.0) 2( .1) 34.5(1.0) 

236 DREPANOCLADUS 	BREVIFOLIUS 0( Ο ) 0( Ο ) Ο ί 	Ο) 01 	Ο) Ο ( 	0) 0( Ο ) 4 	1(1.01 0 ί 	Ο) 
237 DREPANOCLADUS  REVOLVERS  0 ί  Ο) 01 0) 0( 	Ο ) 01 	0) 0( 	Ο ) 0( Ο ) 01 0) 01 	Ο) 
238 DREPANOCLADUS  UNC  INATUS Ο( Ο) 0( Ο) Ο( 	Ο) 0 ί 	Ο ) 4.7( 	.8) .9( 9) 0( 0)  6.Ο( 	.9) 
239 DREPANOCLADUS SP . 0 ( Ο ) 0( 0) 0( 	Ο) 2.6 ( 	.8) 01 	0) 01 0) 0( 0) 01 	0) 

240  ETICALYPTA ALPINA 0( 0) 01 0) 01 	Ο ) .1( 	.7) 1.4( 	.8) 0( 0) 3( .6) .1( 	.6) 

241 	ENCALYPTA PROCERA 0 ί  Ο ) 0( Ο ) 0( 	0 1 .1( 	.2) .1( 	.2) 01 0) 0( Ο ) 0 ( 	Ο) 
244 ENCALYPTA  SF.  Ο ( Ο) Ο( 0) 0 ί 	Ο) 0( 	0) 01 	Ο ) .1( 3) 0( Ο) 01 	0) 

246 FISSIDENS OSMIJNDOIDES 0( 01 0( 0) 0 ( 	Ο) 0( 	0) 0( 	Ο) 0 ί  0) Ο( Ο ) 0 ί 	0) 
450 FISSIDENS SP. Ο ( 0) 0( Ο ) 0( 	0) 0( 	Ο ) 0 ί 	Ο) 0 1  Ο) 0( 01 Ο ί 	0) 
247 FUNARIA ARCTICA Ο( 0) 0( 0) 0( 	Ο ) Ο ( 	0) 01 	Ο ) 0 ί  0) 0( 0) 0 ( 	Ο) 
250 HYLOCOMIUM SELENDENS OBTUSIF ΘLIUM 0( 0) 0( Ο ) Ο ί 	Ο) 0( 	Ο ) 0 ( 	Ο) 0( Ο ) Ο ( 0) 0 ί 	0) 
251 HYPNUM BAMBERGERI 0( 0) 01 0) 01 	Ο ) 0( 	0) 01 	Ο) 0 ί  0) 0( 0) Ο( 	Ο ) 
252 HYPNUM CUFRESSIFORME 0( 0) 0 ί  0) 0( 	Ο ) 0( 	Ο ) 01 	Ο) 01 Ο) 0( 0) 01 	Ο) 
253  HYPNUM PRUCERRI MUM Ο ί  Ο) 0 ( 0) 0 ί 	0 1 2.8 ί 	.7) 01 	Ο) 1.1( 6) Ο( Ο ) .2( 	.7) 

254 HYPNUM REVOLUTUM 01 Ο) 0 ( Ο) 01 	Ο ) 0( 	0) 0( 	Ο) 0( Ο ) 01 0) 5.0(1.0) 

256  HYPNiJM SP. 01 Ο ) 01 Ο ) 01 	01 01 	Ο) .1( 	.3) 0( Ο) 0( 0) 01 	Ο) 
257 LEP7OBRYUM PYRIFORME 0( Ο) 01 Ο) 0( 	Ο) 0( 	0) 01 	Ο ) 0 ί  Ο ) 0( 0) 0( 	Ο) 
258 MEESIA TRIOUEIRA 0( Ο ) 01 Ο) Ο ( 	Ο) 0( 	Ο) 0 ί 	Ο ) 0( 0) 5 01 .9) 01 	0) 

259  MEESIA ULIGINOSA 0( Ο) 0( Π) 01 	Ο) 0( 	Ο ) Ο ( 	Ο) 0 ( Ο) 0 ί  Ο ) Ο ( 	0) 
444  MNIUM ANDF1EUSTAMUM 0( 01 01 Ο ) 0( 	Ο) 01 	Ο ) 0( 	Ο ) 0 ί  Ο ) 0( 0) 0( 	Ο ) 
260  IINIUM BLY  TT I I  0 ί  Ο ) 0( 0) 0 ί 	Ο) 0( 	0) 0( 	0) 0 ( 0) Ο ( 0) 0 ί 	0) 
431 	FLAG! OHM'  11Γ1 	EL.L I  PT I CUM  0( 0) 0( Ο ) 0 ί 	Ο ) Ο ί 	0) 0( 	0) 0( 0) 0( Ο ) Ο ί 	0) 
262  MYURELLA JULACEA Π ( 0) 0 1 0) 0( 	Ο) 0 ί 	Ο ) 0( 	Ο ) 01 0) 0( 0) 0 ί 	0) 
264 	ONCOPIIORIIS WAIiLENBERGI Ι  0( 0) 0( Ο ) 0( 	0) 01 	0) Ο ( 	0) 0( 0) 1( .3) Ο( 	0) 
265 ύ R111OTH Έ CIUM C1IRYSEUM  01 01 Λ( Ο ) 0( 	Ο ) 0 ί 	Ο) 1( 	.4) 0 ί  Ο ) 1( .6) .1( 	.4) 

268 Eli I  LONO Γ 1 S FOIITANA PUM  1 LA  0 ί  0 1 0 ί  0) 0 ί 	0) 0( 	0) 0( 	Ο) 0( Ο) 0 ( 0) 0 1 	Ο) 
410 PLAG1O Ν11S OED Ē RIANA 0( Ο) Ο ( Ο ) 01 	Ο ) 0( 	Ο) Ο ί 	Ο ) 0 ί  Ο ) Ο( 0) 0 ί 	Ο ) 
272 POGONATUM 	ALPINUM 0( 0) 0( 0) 0( 	0) 0( 	Ο ) 0 ( 	Ο) 01 Ο ) 0( Ο) 0( 	Ο) 
446 POLYTRICHACEAE 01 Ο) 0( Ο ) 01 	0) 01 	Ο) 0 ( 	Ο ) 0 ί  Ο) 01 0) 0 ( 	0) 
275 POHLIA NUTANS  0 ( Ο ) 0( 0) 0( 	Ο ) 0( 	Ο) 0( 	Ο ) 0( Ο ) 0( Ο) Ο ( 	Ο) 
404 POHLIA S P. 0( Ο) 0( 0) 01 	0) 0( 	0) 0( 	0 ) 01  Ο) 0 ί  Ο ) 0( 	0) 

276 RHACOMITRIUM LANUGINDSUM 0 1 Ο ) 0( Ο ) 0( 	Ο ) 0( 	0) 0 ί 	Ο ) 0( Ο ) 0( Ο) 01 	0) 

278 RHYTIDIUM 	RUGOSUM 0( Ο) 0( Ο ) 0( 	Ο ) .1( 	.5) 01 	Ο ) .1( .1) 0( Ο ) Ο ( 	0) 
279  SCOI1PIDIIJM SCORPIO IDES 19.5(1 Ο ) 32.5(1.0) 1.5( 	.3) 0( 	Ο ) 0( 	0 ) 01 Ο ) 0 ί  0 1 01 	Ο ) 
280 SCORE  ΙΟ  TOM  TURGESCENS 0( 0) 0 ( 0) 0( 	Ο ) 01 	Ο) 01 	Ο ) 0 ( Ο) 0 ί  Ο ) Ο ( 	0) 
282 SPLACl1NUΜ VASCl1LOSl1M  01 Ο) 01 Π) 01 	Ο) 0( 	0) 0( 	Ο) 0( Ο) 0( 0) 0( 	Ο) 
283 STEGONIA LATIFOLIA PILIFERA 01 01 0 ί  Ο) Ο( 	Ο) 0( 	Ο) 0( 	0) 01 0) 0 1  0) 0 ί 	0) 
285 TETR.4PL0D0N MNIOI0ES Ο( Ο) 01 01 Ο ί 	Ο ) 01 	0) 0( 	Ο) 0( Ο ) 0( 0) 0 ί 	0) 
28 7  THUIDIUM ABIETINUM Ο ( 0) Ο ( Ο ) 01 	Ο) 2.0( 	.8) 0( 	0) .1( .3) Ο ί  Ο) 01 	Ο ) 
288 Τ  ί  ΜΜ Ι Α Al1STR I ACA  0 ί  Ο ) 0( 0) 0 ( 	0) .1 ( 	.6) 0 ( 	Ο ) 0( 0) 0 ί  Ο ) 0 ( 	0) 

289 ΤΙΜΜΙΑ MEGAPOLI7ANA BAVARICA 0( 01 01 0) 0( 	0) Ο( 	0) 0 ί 	Ο ) 01 Ο ) 0( 0) 01 	Ο ) 
290  TIMMIA NORVEGICA 01 Ο ) 0( Ο1 Ο ί 	Ο) Ο( 	Ο) .5( 	.5) 0( Ο) Ο( Ο) 01 	0) 
291 	TOMENTHYENUM NITENS Ο ( Ο ) 0( 0) 01 	Ο) 5.1( 	.9) 22.0( 	.9) 3.2(1.0) 01 Ο) 19.8(1.0) 
292  TORTELLA ARCTICA 0 ί  Ο ) 0 ί  Ο ) 0( 	0) 0( 	Ο) 1.5( 	.4) 0 ί  Ο ) 0( Ο ) 1.5( 	.2) 
296 TORTULA RURALIS 01 Ο) Ο( 0) 0( 	Ο ) 1.3 ί 	.5) 0( 	Ο ) 0( 0) 0( Ο ) 3.9(1.0) 

298 VOITIA HYPERBOREA 0( 0) 0 ί  Ο ) 0( 	Ο ) Ο ( 	Ο) 01 	Ο) 0 ί  Ο) 0 ί  0 1 0 ί 	Ο) 
903 UNKNOWN MOSS 0 ί  0) 0 ( Ο) 0( 	Ο ) .1( 	.8) 1.0 ί 	.5) .1( .5) . 1 ί  .1) .1 ί 	.2) 

LICHENS 

299 ALECTORIA  NIGRICANS  0( Ο ) Ο( 0) 01 	Ο) 0( 	Ο ) 01 	Ο ) .1( .9) 0 ί  01 Ο ( 	Ο ) 
300 ALECTORIA OC:HROLEUCA 0( Ο ) 0( 0) 0( 	0) 0 ( 	Ο ) 0( 	Ο) 0( Ο) Ο( 0) Ο ί 	0) 
307 CALOPLACA SP. 01 Ο) 01 0) 0( 	Ο) 0 ί 	Ο) 0 ί 	0) .1 ( .9) 01 0 1 0 ί 	0) 
310 CETRARIA CUCULLATA Ο ( 0) 0( 0) 0( 	0) 0 ί 	Ο ) 0( 	Ο ) .6(1.0) 0( Ο ) .1( 	.1) 
311 	CETRARIA DELISEI 01 Ο) 0( 01 0( 	Ο) .5( 	.4) 0 ί 	Ο) 01 Ο ) Ο ( Ο) .1( 	1) 
312 CET RARIA 	ISLANDICA 0( 0) 0 ( 0) 0 ( 	Ο ) 1.3 ί 	.5) 0 ί 	Ο ) .4( .8) 0 ί  0) 01 	Ο) 
314 CETRARIA NIVALIS 0 ί  Ο) 01 Ο) 0 ( 	Ο ) .1( 	.4) 01 	0) 2.1(1.0) Ο ( Ο ) 0 ί 	Ο ) 
315 CETRARIA RICHARDS0N11  0( 0) 0 ( 0) 0( 	Ο ) 0( 	Ο ) 0( 	Ο) 0( Π) 0( 0) 01 	Ο) 
316 CETRARIA TILESII 0( 0) 0( Ο) 0( 	0) 01 	Ο ) 0( 	Ο ) 0 ( Ο ) 0( Ο ) 01 	Ο ) 
385  CLADONIA GRACILIS 0 ί  0) 0 1  0) 0( 	Ο) 0( 	Ο ) 0 ί 	0) 0( 0) 01 0) 0 ί 	0) 
318 CLADONIA LEPIDOTA 0( 0) 0( 0) 0( 	0) 01 	0) Ο ( 	0) 01 0) 0 ί  Ο) 0( 	Ο ) 
427 CLADONIA PHYLLOPHORA 0( 0) 0( 0) 0( 	Ο ) 0 ί 	Ο ) Ο( 	Ο) 0( Ο ) 01 Ο ) Ο ί 	0) 
319 CLADONIA POCILLUM 01 0) 0( Ο ) 0( 	0) 0( 	Ο) 0( 	Ο ) .1 ( .7) 0( Ο) Π( 	0) 
320 CLADONIA SOUAMOSA 0( 0) 0( 0) 0( 	Ο ) 01 	0) 01 	Ο) 0 ί  Ο ) 0 ( Ο ) 0( 	0) 
322 CLADONTA SP. 0( 0) Ο ( 0) 0 ( 	Ο) .1( 	.4) .1 ί 	.1) 0( 01 0( Ο) 0 ί 	Ο ) 
327 CORNICULARTA DIVERGENS 0 ί  0) Ο( 0) 0( 	Ο ) 0 ί 	Ο ) 0( 	Ο) 0 ( Ο ) 01 Ο) Ο ί 	Ο ) 
328  DACTYLINA ARCTICA 01 0) 0( Ο ) 0 ί 	01 .9( 	.6) Ο ί 	Ο ) .2( .8) 0 ί  0 1 0 ί 	Ο ) 
329  DACTYLINA RATlUIOSA  0( 0) Ο ( 0) 0( 	Ο ) 0( 	0) 0 ( 	Ο ) 0 ί  Ο ) 0( Ο) 0 ί 	Ο ) 
330 EVLRNIA PERFRsGILTS 0 ( Ο ) 0 ί  0) Ο ( 	0) 0( 	Ο ) 0( 	Ο ) 0( Ο) 01 Ο) Ο ( 	0) 
331 	FULGENSIA BRACTEATA 0 ί  Ο ) 0( Ο) 0( 	0) 0 ( 	0) 0( 	Ο) 0 ( Ο ) 0 ί  Ο) 01 	Ο) 
332  GYALECTA FOVEOLARI$ 0 ί  0) Ο ( 0) 01 	Ο ) 0( 	Ο ) 0 ί 	Ο) 0( 0) 0 ί  0) 01 	Ο ) 
334 HYPOGYMN IA SIIBOBSCURA 01 01 01 Ο ) 0( 	Ο) 0( 	0) 0( 	Ο ) 01 Ο) Ο ( Ο ) 0 ί 	Ο ) 
336 LECANORA EPiBRYON 0 ί  0) 0( 0) 0( 	Ο ) 0 ί 	0) 01 	0) 1.6(1.0) 01 0) 0 ί 	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.  

050Α 0508 0608 0901 0902 1001 1101 1102  

428 LECIDEA RAMULOSA  0( 	0) 0 ( 	0) Ο( Ο) 0( 	Ο ) 0( 	Ο ) 0( 	Ο ) 01 	Ο ) 0( 	0)  
339 LECIDEA VERNA L I S  0 ί 	Ο ) Ο( 	Ο ) Ο( Ο ) 0 ί 	0 1 0 ί 	0) .1( 	.1) Ο ( 	0) Ο ί 	0)  
393  LEPTOGIUM SINNUATUM  Ο( 	Ο) 0 ( 	Ο ) 0( Ο ) 0 ί 	Ο ) 0( 	Ο ) 0( 	Ο ) Ο( 	Ο) 0( 	Ο)  
342 LOPADIUM 	FECUNDUM  Ο ( 	Ο) 0 ( 	0) Ο ( 0) .2( 	.5) 0( 	Ο) 1.7( 	.9) 0( 	Ο ) 0 ( 	Ο)  
343 OCHROLECHIA FRIGIDA  0( 	Ο ) 0( 	Ο ) 01 Ο ) 0 ( 	Ο) Ο ί 	Ο ) 0( 	0) 0( 	Ο ) Ο ( 	Ο)  
413 OCHROLECHIA FRIGIDA THELEPHOROIDES  Ο ( 	Ο ) Ο( 	Ο ) 0( Ο) 0( 	Ο) 0( 	Ο) 0( 	0) 0( 	0) 0 ( 	0 )  
348 PELTIGERA APHTHOSA  0( 	Ο ) 0( 	Ο) Ο ( 0) 0( 	0) 0 ( 	0) Ο ( 	0) 0( 	Ο) 0( 	Ο )  
349 PELTIGERA CANINA S.L.  Ο( 	Ο) 0( 	Ο ) Ο ( Ο ) .1 ί 	.4) .1( 	.1) Ο ( 	0) 0( 	0) 0( 	0)  
353  PEITIGERA SPURIA SOREDIATA  0 ί 	Ο ) 0( 	Ο) Ο( 01 0 ί 	0) Ο( 	Ο ) 0( 	Ο ) Ο( 	Ο) Ο ί 	Ο )  
418 PERTUSARIA CORIACEA  0( 	Ο ) 0( 	Ο ) 0( 0 ) 0( 	Ο ) 0 ί 	0) 0( 	Ο) 0( 	0) Ο ( 	Ο)  
358 PERTUSARIA DACTYLINA  0( 	0) Ο ( 	Ο) 0 ( Ο ) 0 ί 	Ο ) Ο( 	Ο ) 0 ( 	Ο ) 0( 	0) 0( 	Ο )  
384 PERTUSARIA SP.  0 ( 	0) Ο ( 	0) 0( Ο ) 0( 	0) Ο( 	0) .3( 	.5) Ο ( 	0) 0( 	Ο)  
360 PHYSCONIA MUSCIGENA  0( 	Ο) 0( 	0) 0( 0) 0( 	Ο ) 0( 	Ο) 0( 	0 ) 0( 	Ο ) 0( 	Ο )  
412 PSOROMA 	IYPNORUM  0( 	01 Ο( 	O) 0( 01 0 ί 	Ο ) 0( 	Ο ) 0 ί 	0) 0 ί 	Ο ) 0 ί 	Ο )  
400 SOLORINA SP.  0( 	0) Ο ( 	Ο ) Ο( 0) .1( 	.1) 0( 	Ο) .1( 	.1) 0( 	0) 0 ( 	Ο)  
369  SPNAEROPHORUS GLO8OSIJS  0( 	Ο ) Ο ( 	Ο) 0 ί  0) 0 ( 	Ο) O( 	Ο) 0( 	Ο) 0( 	Ο ) 0 ί 	Ο )  
370  STEREOCAULON  ALP NUM  0( 	Ο) 0( 	Ο) 0( Ο ) 0( 	Ο ) 0 ( 	Ο) 0( 	Ο) Ο( 	Ο) Ο ( 	0)  
372  THAMNOLIA SUBULIFORMIS  0( 	Ο) 0 ί 	Ο ) 0 ( Ο ) .1( 	.4) 0 ί 	Ο) 3.8(1.0) 0 ( 	O) 0( 	0)  
429  TONINIA CUMIJL4TA  0( 	Ο) 0( 	Ο) 0( 0) 0( 	Ο ) 0( 	0) 0( 	Ο ) 0( 	0 1 Ο ( 	Ο )  
375 XANTHORIA LIEGANS  Ο( 	Ο) 0( 	Ο ) 0( Ο ) 0 ( 	Ο ) Ο ( 	0) 0 ( 	Ο ) Ο( 	Ο ) 0( 	Ο)  
403  UNKNOUN CRUSTOSE LICHEN  0( 	Ο ) Ο ( 	Ο) 0( Ο ) .3( 	.3) 0( 	Ο) .3( 	.5) Ο ( 	Ο ) Ο( 	Ο )  
378 UNKNOWN  FRU Τ I COS Ε  LI  CHEN  0( 	Ο ) Ο ( 	Ο ) 0( Ο ) 0 ( 	Ο ) 0( 	Ο ) .1 ί 	.2) 0 ( 	0) 0( 	0)  
379 NON  ΓΟ C COMMUNE  2.0( 	.6) 1.1(1.0) Ο ( Ο) 0( 	Ο ) 0( 	Ο) 0( 	0 ) 0( 	0 ) 0 ( 	0)  
380 NOSTOC SP.  0 ί 	Ο ) Ο ( 	0) 0 ( Ο ) 0( 	Ο ) .1( 	.1) 0 ί 	01 0 ί 	Ο) 0( 	Ο)  
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VASCULAR PLANTS  
2 ALOPECURUS 	ALPINUS 	ALPINUS 0( 	Ο ) 0( 	0) 0( 01 .1( 	.1) 0( 	Ο ) 0( 	Ο ) 0( 	Ο ) 0 ( 	0)  
3  ANDROSACE CHAMAEJASME LEHMANNIANA Ο ( 	0) 0 ί 	0) 01 Ο ) .1( 	.2) 4(1.0) 0( 	Ο) 0( 	Ο ) 0( 	Ο )  
4 ANDROSACE SEPTΣNTRIONALIS Ο ( 	Ο ) 0 ( 	0 ) 0( Ο) 0( 	Ο) 0( 	Ο ) 0( 	Ο ) 0( 	Ο ) 0( 	0 )  
5 ANEMONE  PARVIFLORA 0( 	O) Ο ί 	Ο) 0( Ο ) 0( 	Ο ) 0( 	Ο) 0( 	0) 0( 	Ο) 0( 	Ο )  
6 ANEMONE RICHAROSONII Ο( 	Ο) 0( 	Ο ) 0( Ο) 0 ί 	Ο ) 0 ί 	0) 0( 	Ο) 0( 	0) 0( 	Ο )  
9  ARCTAGROSTIS LATIFOLIA S.L. 0( 	Ο ) 0( 	Ο ) 0 ( 0) .1( 	.2) Ο ( 	Ο ) 0( 	Ο) .1( 	1) .3 ί 	.6)  

10 ARCTOPH Ι LΑ FULVA 0 ( 	Ο ) Ο( 	0) 0( 0) 0 ί 	Ο ) 0( 	Ο ) Ο( 	0) 0( 	Ο ) 0 ( 	0)  
12 ARMERIA MARITIMA ARCTICA 0( 	Ο) 0( 	0) Ο( Ο ) 0( 	0) 0( 	Ο ) 0 ί 	0) 0 ( 	0) 0( 	Ο )  
13 ARTEMISIA 	ARCTICA 	ARCTICA Ο( 	Ο) 0( 	Ο) 0( Ο ) 0( 	Ο ) 01 	Ο) 0( 	Ο) 0( 	O) 0( 	Ο)  
14 AR ī EΜ IS1A βOREALIS Ο( 	0) 0 ( 	Ο) 0( Ο) 2.9(1.0) 2 	4(1.0) Ο( 	Ο ) 0 ί 	0 ) 0( 	Ο)  
15 ARTEMISIA GLOMLRATA 0( 	Ο) 0 ί 	Ο ) 0( Ο) 0 ( 	Ο) 1( 	.1) 0( 	Ο) Ο( 	0) 0 ( 	0 )  
18 ASTRAGALLIS ALPINUS Ο( 	Ο) Ο( 	Ο ) 0( Ο) 0( 	0) Ο( 	Ο) 0 ί 	Ο) 0 ί 	Ο ) 0( 	0)  

19  ASTRAGULUS UMEELLATUS Ο( 	Ο ) Ο( 	Ο ) 0( 0 1 0( 	0) 0( 	Ο ) Ο( 	Ο) 0( 	0) 0 ( 	Ο)  
22 BRAVA PURPURASCENS 0( 	0) 0( 	Ο) 0( Ο ) 0( 	Ο ) 1( 	.9) Ο( 	Ο) Ο( 	0 ) 0( 	Ο )  
23 BRAVA SP. 0( 	Ο) 0 ί 	0 1 Ο( 0 ) 0( 	Ο ) 0 ί 	Ο ) 0( 	Ο) 0( 	0 ) .1 ί 	.1)  
24 BROMUS PUMPELLIANUS ARCTICUS 0( 	0) 0( 	Ο ) 0( Ο ) 0 ( 	Ο ) 0( 	Ο ) 0( 	Ο ) 0 ί 	Ο) 0 ( 	Ο)  
25  CALTHA PALUSTRIS ARCTICA Ο ( 	Ο) Ο ( 	0) 0 ( 0) Ο ( 	Ο) Ο ( 	Ο ) 0( 	Ο ) 0( 	O) 0( 	Ο)  
27 CARDAMINE DIGITATA 0( 	Ο ) 0( 	Ο ) Ο( Ο ) 0( 	Ο) 0( 	Ο) 0( 	Ο ) Ο ( 	Ο) 0 ί 	Ο )  
28 CARDAMINE PRATENSIS ANGUSTIFOLIA 0( 	Ο) Ο ( 	Ο ) 0( Ο ) Ο ( 	Ο) Ο( 	Ο) Ο ( 	Ο ) 0( 	Ο) 0( 	Ο)  
29 CARES  AOLIATILIS S.L. 0( 	Ο) 28.6(1.0) Ο ( 0 ) 0( 	Ο) 0 ( 	Ο) 38.0(1.0) 24.5(1.0) 0 ί 	Ο )  
30 CARES ATROFUSCA 0( 	Ο) Ο( 	Ο ) Ο( 0) 0 ί 	0) 0( 	Ο ) 0( 	Ο ) 0( 	Ο) 0 ί 	Ο)  
31 	CARES  BIGELOWiI Ο( 	Ο) 0( 	Ο ) 0( Ο ) 0( 	Ο) Ο( 	Ο ) Ο ( 	Ο) 0( 	Ο ) 0( 	Ο )  
33 CΑRFX MARINA 0 ί 	0) 0( 	Ο ) 0( O) 0 ί 	Ο ) 0 ( 	Ο) 0( 	Ο ) 0( 	Ο) 0( 	Ο)  
35 CARES MEMβRANACEA 0( 	Ο) 0( 	Ο ) 0( Ο ) 0( 	Ο ) 0( 	Ο ) 0 ( 	0) 0( 	0) 0( 	Ο )  
36 CAR Ē X MISANURA MIS4NDRA 0( 	Ο ) Ο ( 	Ο ) 0( Ο ) 0( 	0 ) 0( 	0) 0 ί 	Ο ) 0( 	Ο) Ο ( 	O)  
37 CARES RARIFLORA Ο( 	Ο ) 0 ( 	Ο ) 0 ί  Ο ) 0( 	Ο ) Ο( 	0 ) 0 ( 	0) Ο ( 	Ο) 0( 	Ο )  
38 CARER ROTUNDATA 0( 	Ο) Ο( 	0) 0( Ο ) 0( 	Ο) 0( 	0 ) Ο( 	Ο) 0 ί 	0) Ο( 	0)  
39 CAKES  RUPESTRIS 0( 	Ο ) Ο ( 	Ο ) Ο( Ο) .1( 	.1) 0( 	Ο) Ο( 	Ο) O( 	Ο ) 1 ί 	.2)  
40 CΑ R ΕX SAX ΑTIL'S LAXA 0( 	Ο ) Ο ( 	Ο ) Ο ( Ο ) Ο ( 	0 ) 0( 	Ο ) 0( 	Ο) 0( 	Ο) 0( 	Ο)  
41 	CARES SCIRPOIDEA 0( 	Ο ) 0( 	0) 0( Ο ) .1( 	.2) 0( 	Ο ) 0( 	0) 0( 	Ο ) 0( 	Ο )  
42 CARES  SUBSPATHACEA 0( 	Ο ) Ο( 	Ο) 0( Ο ) 0( 	Ο ) 0( 	Ο) 0 ί 	0) 0 ( 	0 ) 0 ( 	0 )  
44 CARER VAGINATA 0( 	Ο) 0( 	Ο) 0 ( Ο) 0 ί 	Ο ) 01 	0) 0( 	Ο ) 0( 	Ο) Ο ί 	Ο)  
45 CARES SP. 0( 	Ο ) 0( 	Ο ) 0( 0) 0( 	Ο ) 0( 	Ο ) Ο( 	0) 0( 	Ο ) 0( 	Ο)  
46  CASSIOPE TETRAGONA TETRAGONA 0( 	0 1 Ο ί 	0) 0 ( Ο ) Ο( 	Ο) 0( 	Ο ) Ο ( 	Ο) 0( 	Ο) Ο ( 	Ο)  
47 CERASTIUM BEERINGIANIJM BEERINGIANUM 0 ί 	Ο ) 0( 	Ο ) 0( Ο) 0 ί 	Ο ) 0( 	0 ) 0( 	0) 0( 	Ο ) 0( 	O)  
49 CHRYSANTHEMUM INTEGRIFΘLIUM 0( 	Ο) 0( 	Ο ) Ο ( Ο ) .3( 	.5) 1( 	.4) Ο( 	Ο) Ο ί 	Ο ) 0( 	Ο )  
51 	COCI)LEARIA OFFICINALIS ARCTICA 0( 	Ο ) Ο ( 	0) 0( 0) 0( 	0) 0( 	0) 0( 	0) Ο ( 	Ο) 0( 	Ο)  
52  DESCHAMPSIA CAESPITOSA ORIENTAL'S Ο ( 	Ο ) Ο ( 	Ο ) 0( 0) 0( 	Ο ) 0( 	Ο) 0( 	Ο ) 0 ί 	Ο) 0 ( 	Ο)  
53  DRABA AIPINA Ο ( 	Ο) 0( 	Ο ) 0 ί  Ο ) 0 ( 	Ο) 1( 	.1) 0( 	Ο ) 0 ( 	Ο) 0( 	Ο )  
56 DRAβA L Α C ΤΕΑ 0 ( 	0) 0( 	Ο ) Ο ( 0 1 0 ί 	Ο) 0 ί 	0) 0 ( 	Ο ) 0( 	Ο ) .6 ί 	.5)  
57  [JRABA SP. Ο( 	Ο ) 0( 	Ο) O( Ο ) 0( 	Ο ) 0( 	Ο ) 0( 	Ο) 0( 	Ο) 0( 	0)  
58 DRYAS 	INTEGRIFOLIA 	INTEGRIFOLIA 0( 	Ο ) .1( 	.1) 0( Ο) 38.0(1.0) Ο ( 	Ο ) 0 ί 	Ο) 7.8(1.0) 0 ί 	Ο )  
59 DUPONTIA FISHER' 	S.L. 1 ( 1.0) .9(1.0) Ο ( 0) 0( 	Ο ) Ο( 	Ο ) 8.2(1.0) 0( 	Ο) 0 ί 	Ο )  
61 	ELYMUS ARENARIUS MOLLIS  VILLOSISSIMUS 3.3(1.0) 0( 	0) 0 ( 0 ) Ο ( 	0) Ο ( 	Ο) Ο ( 	Ο) 0( 	Ο) 0 ί 	Ο )  
62 EPILOBIIJM LATIFOLIUM 0( 	Ο) O( 	Ο) Ο ί  Ο ) 0( 	Ο ) 0( 	0) 0( 	Ο ) 0( 	Ο) 0( 	Ο)  
63 EOUISETUM ARVENSE 0( 	Ο ) 0 ί 	Ο ) 0( 0) 0 ί 	Ο ) 0 ( 	Ο ) 0( 	Ο) 0 ί 	Ο) Ο( 	Ο )  
64 EOUISETUM SCIRPOIDES Ο( 	Ο) 0( 	0) 0( Ο) 0( 	Ο ) 0( 	0 ) 0 ί 	Ο) Ο ( 	Ο) 0 ( 	Ο)  
65 EOUISETUM VARIEGATUM 01 	Ο ) 12.9(1.0) Ο( Ο ) 0( 	Ο) 0( 	Ο ) 0( 	Ο ) .2 ί 1.0) 0 ί 	0)  
66 ERIGERON ERIOCEPHALUS O( 	Ο) 0( 	Ο ) 0( Ο ) 0( 	Ο ) O( 	Ο ) 0( 	Ο ) 0( 	0) 0 ί 	Ο)  

399 ERIOPI)ORUM ANGUSTIFOLIUM S.L. 0( 	Ο ) Ο( 	0 ) 0( 0 ) 0 ί 	Ο ) 0( 	Ο) 0( 	0) .1( 	3) 0 ( 	Ο)  
69 ERIOPHORUM RUSSEOLUM 0( 	Ο) Ο( 	Ο ) Ο( Ο) Ο ( 	0) 0( 	Ο ) 0( 	Ο) Ο ( 	Ο) 0 ( 	Ο )  
70 ER Ι OPHORLIM SCHE(1CHZERI 	SCHEUCHZERI 0( 	Ο) Ο ( 	Ο) 0( Ο ) 0( 	Ο ) 0 ί 	Ο) 0 ί 	Ο) 0( 	0) Ο ί 	0)  
72 ERIOPH ύ RIJM VΑGINATUM 0( 	0 ) Ο( 	Ο ) Ο( Ο) 0( 	Ο) 0( 	Ο) 0 ( 	0) 0 ί 	Ο ) 0 ί 	0)  
73 EUTR Ē MA EDW Α RDSII 0 ( 	Ο ) 0( 	Ο) 0 ί  0) Ο ( 	Ο ) Ο( 	Ο) 0( 	Ο) 0( 	0) 0( 	Ο )  
74 FESTUCA BAFFINENSIS 0( 	Ο ) 0( 	0 ) Ο ( Ο) 0 ί 	Ο) Ο( 	Ο ) 0( 	Ο ) 0( 	Ο) .4( 	.3)  
76 FESTUCA RUBRA Ο( 	Ο ) Ο ( 	Ο ) 0( Ο) 0 ί 	Ο) 0( 	Ο) Ο( 	0) 0( 	0) 0( 	Ο)  
78 GENTIANELLA PROPINOUA PROPINOUA 0( 	Ο) Ο( 	Ο ) 0 ( Ο ) 0( 	Ο ) 0 ( 	Ο ) 0( 	Ο) 0( 	Ο) 0( 	Ο )  
79 HIEROCHLΘE PAUCIFLORA 0( 	0 ) Ο( 	0) 0( Ο ) 0 ί 	Ο ) 0( 	Ο ) 0 ί 	Ο) 0 ί 	Ο) 0 ( 	Ο )  
83 JUNCUS B Ι GLUMIS 0 ί 	0) 0 ί 	Ο) 0( Ο ) 0( 	Ο) Ο ( 	Ο ) 0( 	Ο ) Ο ( 	0) 0( 	0 )  
84 JUNCUS CASTANEUS CASTANEUS Ο( 	Ο ) 0( 	0 ) 0( 0) 0( 	Ο ) 0( 	Ο) 0( 	0 ) Ο( 	Ο ) 0( 	Ο)  
86  KOBRESIA MYOSUROIDES 0( 	Ο ) 0( 	0 ) Ο( Ο ) 1.7( 	.9) 0( 	Ο) 0( 	Ο ) 0 ί 	0) Ο ί 	Ο)  
89  LESOUERELLA ARCTICA 0( 	0) 0( 	Ο) 0 ί  0) 0 ί 	Ο) 0( 	0 ) 0( 	Ο) 0( 	0) 0( 	0)  
90  ILOYDI4 SEROTINA Ο( 	Ο ) Ο ( 	Ο) 0( 0) 0( 	0) Ο( 	Ο ) 0( 	Ο) 0 ί 	0 ) 0( 	Ο)  
91 	LUZULA ARCTICA 0( 	Ο) 0( 	Ο ) 0 ί  Ο ) 0( 	Ο ) 0( 	Ο) 0 ί 	Ο ) 0( 	Ο ) .1 ί 	.3)  
92 LUZULA CONFUSA 0( 	Ο ) Ο( 	Ο) Ο ( Ο ) 0( 	Ο) 0 ( 	Ο ) 0( 	0) 0( 	Ο) 0( 	0 )  
94  MINUARTIA ARCTICA 0( 	0) 0 ί 	Ο ) Ο ( Ο ) 0( 	0 ) Ο ( 	Ο) 0 ί 	Ο ) 0( 	Ο) 0 ( 	0)  
96  NIHUARTIA RUBELLA 0 ί 	Ο ) 0( 	0) 0( 0) Ο ί 	0 ) 0 ( 	Ο) 0( 	Ο ) 0 ί 	Ο) 0 ί 	Ο)  
100 0XYTROPIS BOREALIS 0( 	Ο) 0( 	Ο) Ο ( Ο ) 0( 	0) 0 ( 	0) 0( 	Ο) 0 ( 	Ο) 0 ί 	Ο)  
103 OXYTROPIS 	NIGRESCENS 	BRYOPHILA O( 	Ο ) 0 ( 	0) 0( Ο) .1( 	.4) 0( 	0 ) Ο ( 	Ο) 0( 	Ο) 0( 	Ο )  
105 PAPAVER LAPPONICUM OCCIDENTALE 0( 	0) 0 ί 	Ο ) 0( Ο) 0 ( 	Ο) 0( 	0) 0( 	Ο ) 0( 	Ο ) 0 ( 	Ο)  
106 PAPAVER MACOUNII 0( 	0 ) 0( 	0) 0 ( Ο ) 0( 	0 ) 0 ί 	Ο) 0( 	0) 0 ( 	0) 0 ( 	0)  
108 PARRYA NUDICAULIS NUDICAULIS 0( 	Ο ) 0( 	Ο) 0( 0) .1( 	.2) 1( 	.4) 0( 	0) 0( 	Ο ) 0 ί 	Ο)  
109 PEDICULARIS CAPITATA 0( 	Ο) 0( 	Ο ) 0( Ο) .3( 	.9) 1( 	.2) 0 ί 	Ο) .1( 	.9) 0( 	Ο)  



Table B4 (cont'd).  
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110 PEDICULARIS LANATA 0 ( Ο) Ο ( 	Ο ) 0( Ο) 0( Ο) 1( 	.2) 0( 	Ο ) 0( Ο) 0( 	Ο) 
112 PEDICULARIS SUDETICA 	INTERIOR  Ο ( Ο ) Ο( 	Ο ) Ο ί  Ο ) 0 ί  Ο ) 0 ( 	Ο ) 0( 	Ο) 0( Ο ) Ο ( 	Ο) 
381 	PEDICULARIS SUDETICA S.L. Ο ( Ο) .2( 	. β) Ο ί  Ο ) Ο ( 0) 0( 	Ο) Ο ί 	Ο ) 0( Ο ) 0 ί 	0) 
114  PETASITES FRIGIDUS 0 ( Ο) Ο( 	0) 0( Ο) 0( Ο) 0( 	Ο) 0( 	Ο) 0( Ο ) Ο( 	Ο) 
117 ΡΟΑ ALPIGENA Ο ί  Ο) Ο ί 	Ο) Ο( Ο) Ο( Ο ) 0( 	0 1 Ο( 	Ο ) O f 0) 0( 	0) 

118 POA  ARCTICA 0 ί  0) 0( 	Ο ) Ο ( Ο) 0( Ο) 0 ( 	Ο) Ο ί 	0) 0 ( 0 ) 2.8( 	.8) 

119 FOA  GLAUCA 0( Ο ) 0( 	Ο) 0( Ο) 0( Ο) 0 ( 	Ο) Ο ( 	Ο) 0( Ο ) Ο( 	Ο) 
121 	ΡΘΑ SP. 0 ( Ο ) Ο( 	Ο ) Ο( 0) 0( Ο) Ο ( 	Ο) 0( 	Ο) 0( Ο ) 0( 	Ο ) 

122 POL Ē MONIUM BOREALE .1( 2) 0( 	0) Ο( Ο) Ο ( Ο ) 0 ( 	Ο ) 0( 	Ο ) Ο( Ο ) Ο ί 	Ο ) 

124 POLYGONUM VIVIPARUM 01 0) .1( 	.4) 0 ( Ο) 1.5(1.0) 1( 	.3) Ο ( 	Ο ) 1.2( .8) 0( 	Ο ) 

127 POTENTILLA UNIFLORA Ο( Ο ) Ο ( 	0) 0 ί  0) 0 ( Ο ) 1 ί 	.1) 0( 	0) 0 ( Ο) 0( 	Ο) 
129 PUCCINELLIA ANDERSONII 0( 0) 0 ( 	Ο ) 0 ί  Ο ) Ο ( Ο ) 0 ( 	Ο ) 0 ( 	Ο ) 0 ί  0) Ο ί 	Ο) 
130 PUCCINELLIA PHRYGANODES 01 0 ) 0( 	Ο) 0( Ο ) 0 ( 0) 0( 	Ο ) Ο ί 	Ο) 0( Ο) Ο ί 	0) 
131 	PYROLA GRANDIFLORA O f Ο) 0 ί 	Ο) 0 ί  Ο) Ο( Ο ) 0 ί 	Ο) 0 ί 	0) 0( 0) 0( 	Ο) 
133 RANUNCULUS PALLASII 0( Ο) Ο( 	Ο) Ο( Ο ) Ο( Ο ) Ο ( 	Ο ) 0 ( 	0) 0 ( Ο ) 0( 	Ο) 
134 RANUNCULUS PEDATI Γ IDUS AFFINIS 0 ( 0) Ο( 	Ο) Ο( Ο ) Ο ( Ο ) 0( 	0) 0 ί 	Ο) 0( Ο ) 0 ί 	Ο ) 

137 SAGINA INTERMEDIA  0 ( 0) O f 	0) 0( 0) 0( Ο ) 0 ( 	Ο) Ο ί 	Ο ) 0( Ο) 0( 	Ο) 
139 SALIX ARCTICA 0( Ο) .1( 	.8) 0 ( Ο) .3( 2) Ο ί 	Ο ) 0 ί 	Ο) .1( .2) .1( 	.3) 

140 SALIX LANATA RICHARDSONII Ο ί  0) .1( 	.4) 0( 0) Ο( Ο) Ο( 	Ο) Ο( 	Ο) .1( .1) 0 ί 	Ο) 
141 	SALIX OVALIFOLIA OVALIFOLIA 0 ( 0) .1(1.0) 0( 0) .6( 9) 10.9(1.0) 1.8( 	.8) .8( .9) 0( 	Ο) 
142 SALIX PLANIFOLIA PULCHRA PULCHRA Ο ( Ο ) 0 ί 	0) 0( Ο ) Ο ( Ο ) 0( 	Ο) Ο( 	Ο ) 0( Ο) 2.2( 	.7) 

143 S.ALIX RETICULATA RETICULATA 0( 0 ) 0 ( 	0) Ο( 0) .4 ί  1) Ο ( 	0) 0( 	Ο1 .1( .4) . 1 ί 	.3) 
144 SALIX ROTUNDIFULIA ROTUNDIFOLIA 0( Ο) 0 ( 	Ο ) Ο( 0) 0 ( Ο ) 0 ( 	Ο ) 0 ( 	Ο ) 0( 01 14.0(1.0) 

145 SAUSSIJREA .ΛNGUSTIFΘLI A 0( Ο) 0( 	Ο) Ο( 0) 0( Ο ) 0( 	0) Ο( 	Ο ) 0( Ο ) 0( 	Ο) 
146 S.\XIFRAGA CAESPITGSA 0 ( Ο) Ο ί 	Ο ) Ο ί  0) Ο ί  0) Ο ί 	0) 0( 	Ο) Ο ί  Ο ) 0 ( 	0) 
147 SAXIFRAGA CERNUA  0( Ο) 0 ί 	0) Ο ( 0) 0( 0) 0 ( 	Ο) 0( 	Ο) 0 ( 0) Ο( 	0) 
148 SAX I FRAGA FOLIOLOSA 0 ( Ο) 0 ί 	0) 0( 0) Ο( 0) 0( 	Ο) Ο ( 	0) 0 ( Ο) 0( 	Ο) 
149 SAXIFRAGA HIERACIFOLIA Ο( Ο) Ο ί 	0) 0( Ο ) 0 ί  0) Ο ί 	0) 0( 	0) 0( Ο) 0( 	0) 

150 SAXIFRΑGA HIRCULUS PROPINOUA Ο ί  Ο ) Ο( 	0) 0( Ο ) 0 ( 0) Ο( 	0 1 0 ( 	Ο 1 . 1 ( .1) Ο ( 	Ο) 
151 	SAXIFRAGA OFFOSITIFOLIA OFFOSITIFOLIA 0 ( Ο) 0 ί 	Ο) 0 ί  0) .4( 3) 0 ί 	Ο) 0( 	Ο) 0( Ο) 0 ί 	Ο) 
154  SENECIO AT ROPURPUREUS FRIGIDUS 0 ί  Ο) Ο( 	Ο) Ο( Ο) 0 ( Ο) 0 ( 	Ο ) 0 ( 	Ο) 0( Ο) .1( 	.2) 

156  SENECI0 RESEDIFOLIUS Ο( 0 ) 0( 	0) Ο( Ο) 0( Ο) Ο ί 	Ο ) Ο ί 	Ο) 0( Ο ) 0 ( 	Ο) 
157  SILENE ACAULIS 0 ί  Ο) Ο( 	0) Ο ( Ο ) Ο ( 0) Ο ( 	0) 0 ί 	Ο ) Ο ί  Ο) Ο( 	Ο) 
159 SILENE Wf1HLβERGELLA ARCTICA Ο ( 0) 0( 	0) Ο( Ο) 0( Ο) 0( 	Ο ) Ο ί 	Ο ) 0( Ο ) Ο ί 	Ο) 
160  STELLARIA IIUMIFUSA Ο ί  Ο) 0( 	Ο ) O( Ο) Ο ί  0 ) 0 ί 	Ο) Ο( 	Ο ) 0 ( Ο) 0( 	Ο) 
161 	STELI_ARIA LA.ETA  0 ί  Ο) Ο ( 	Ο) 0( Ο ) Ο( Ο) Ο ί 	Ο) .1 ί 	.6) .3( .2) .5 ί 	. 9) 
164 TARAXACUM  PUYMATOCARPUM Ο( Ο ) 0 ί 	Ο) Ο( Ο) 0( Ο ) 0 ί 	Ο ) 0( 	Ο) Ο ( Ο) 0( 	Ο) 
165 THAL l  CT1:UM ALP I  NUM  0( Ο ) Ο ( 	Ο ) 0( 0) Ο ί  Ο ) 0 ί 	0) 0 ( 	Ο) 0 ί  Ο) 0( 	Ο) 
168 TRISETIJM SPICATUM SPICATUM Ο ί  Ο ) Ο ( 	0) Ο ί  Ο ) Ο ί  Ο ) Ο ( 	0) 0( 	Ο) 0 ί  0) 0( 	0) 

169 UTRICULARIA VULGARIS MACRORHIZA Ο ( Ο) 0 ( 	0) 0( 0) 0 ί  Ο ) 0( 	Ο ) Ο ί 	Ο) 0( Ο ) Ο( 	Ο ) 
172 WILHELMSIA FKYSODES 0 ( Ο) Ο ( 	0) Ο ( Ο) 0 ί  0) 0( 	0) 0 ί 	0) 0 ( Ο ) 0 ( 	Ο) 
901 UNKNOWN  MONOCOT  0( Ο) Ο( 	Ο ) Ο ί  0)  Ο ( 0) 0( 	Ο) 0 ί 	Ο) 0 ί  Ο ) Ο ( 	Ο ) 
902 UNKNOWN DICOT O( 0) 0 ( 	Ο ) 0 ί  Ο ) 0( 0) 0( 	Ο) 0( 	Ο) 0( Ο) Ο ί 	Ο) 

LIVERWORTS 
173 ANEURA PINGUIS  0( Ο) Ο ( 	Ο) 0 ί  0) Ο ί  Ο) 0( 	Ο) Ο ( 	0) 0( Ο ) 0 ( 	Ο) 
426 ANASTROPHYLLUM MINUTUM Ο( Ο) 0( 	Ο) Ο ί  Ο ) Ο( 0) Ο( 	0) 0( 	0) 0 ί  Ο ) 0 ί 	Ο ) 
175  BLEPHAROSTOIIA TRICHOPHYILUM BREVIRETE 0 ( Ο) 0( 	Ο ) 0 ί  0) 0 ί  Ο) 0( 	Ο) Ο ( 	Ο) 0( Ο) 0( 	Ο) 
397 CA.LY ΡOGEIA MUELLERIANA 0 ί  Ο ) Ο ί 	0) 0( 0) Ο ( Ο) 0 ί 	0) 0( 	0 ) 0( Ο) 0 ί 	Ο) 
460 GYMNOCOLEA 1 NFLATA 0( Ο) 0( 	Ο) 0 ( 0) 0 ( 0) 0 ί 	Ο ) 0 ί 	Ο ) 0 ί  Ο ) 0 ί 	0) 
441  HARPANTHUS FLOTOWIANUS 0 ί  0) Ο ( 	Ο) Ο ( 0) Ο ( Ο ) 0( 	Ο ) 0( 	0) 0 ( Ο) Ο ί 	0) 
405  LOPIIOZIA BINSTEADII Ο( Ο) 0 ί 	Ο) Ο( 0) 0 ( Ο) Ο( 	Ο) 01 	0) 0 ί  0) 0( 	Ο ) 
433  LOFIIOZIA IIETEI)OCOLFA 0( Ο ) Ο ( 	Ο) 0( 0) 0( Ο) 0 ( 	Ο) Ο ( 	Ο) 0( Ο ) 0( 	Ο ) 
407 LOPHOZ IA ΠUADR I LOBΛ 0 ί  Ο) Ο ί 	Ο ) Ο ί  Ο) Ο ί  Ο ) Ο( 	0) 0 ( 	Ο ) O f 0) Ο ( 	Ο) 
486  LOPHOZIA SP. 0( Ο) 0 ί 	Ο) 0 ί  Ο ) 0 ( Ο) 0( 	Ο ) Ο ί 	Ο) 0( Ο) 0 ί 	Ο) 
182 PLAGIOCHILA ARCTICA 0 ί  Ο ) Ο ( 	Ο ) 0 ί  0) Ο ί  Ο) Ο ( 	0) Ο ί 	0) 0( Ο ) Ο ( 	Ο) 
184 PTILIDIUM CILIARE Ο ί  Ο) 0( 	Ο) Ο( Ο) 0( Ο ) Ο( 	Ο ) 0 ( 	Ο ) 0( Ο) 0( 	Ο) 
185  RADULA PROLIFERA 0( Ο) 0 ( 	Ο) 0 ί  Ο ) Ο ί  Ο ) 0( 	Ο) Ο ί 	Ο ) O f Ο) Ο ( 	Ο ) 
406 	SCAPANIA 	SIMMONSII Ο ί  Ο) Ο( 	Ο) Ο( Ο ) 0 ί  0) 0( 	0) 0 ί 	Ο) 0( 0) 0 ( 	Ο) 
188 UNKNOWN LEAFY LIVERWORTS 0 ί  0) 0 ( 	Ο) 0 ( Ο ) O( Ο) 0( 	Ο ) Ο ί 	Ο) 0( 0) .1 ί 	.1) 
189 UNKNOWN THALLOID LIVERWORTS 0( Ο) 2.2(1.0) Ο( 0) Ο ( Ο) Ο ί 	Ο) 0( 	Ο ) 0( Ο ) 0 ί 	Ο) 

MOSSES 

192 AULACOMNIUM ACUMINATUM 0 ( Ο) Ο ( 	Ο) Ο ( Ο) 0 ί  Ο ) Ο( 	Ο ) Ο ( 	0) 0 ί  Ο ) 0 ί 	Ο ) 
193 AIJLACOMNIUM PALUSTRE Ο ί  0) 0( 	Ο) Ο( Ο) 0( Ο ) 0 ί 	Ο) 0 ί 	Ο) 0 ( Ο ) .1( 	.2) 

194 ΑUL ΑCΠΜΝΙΝΜ TURG f DUM 0( Ο ) Ο( 	Ο ) 0 ί  Ο) 0( Ο) Ο ( 	0) Ο ί 	Ο ) 0 ί  Ο) 0( 	Ο ) 
448  I3RACHY1I)ECIACEAE 0 ( 0) Ο ( 	Ο ) 0 ( 01 0 ( Ο ) 0 ( 	Ο) Ο ( 	Ο ) Ο ( Ο) 0 ί 	0) 
432  BRACHYTHECIUM GROENLA ΓIDICUM 0( Ο) Ο ί 	Ο ) 0( Ο) 0( Ο) 0( 	0) 0( 	Ο) 0( Ο) Ο ί 	0 ) 
196 BRACHYTHECIUM TURGIDUM Ο( Ο) Ο ( 	Ο) Ο ί  Ο) 0( 01 0 ( 	Ο ) Ο ( 	0) 0 ( Ο) 0( 	Ο) 
440 βRYUM ALGOVICUM 0( Ο) 0( 	Ο) 0( Ο ) 0 ί  Ο ) Ο( 	0) Ο ( 	Ο ) 0( Ο ) 0< 	0) 
199  ORYUM ARCTICUM Ο ( Ο) Ο ί 	Ο ) Ο ί  0) Ο( Ο ) 0( 	0) 0 ( 	Ο ) 0( 0) 0( 	0) 

205 BRYUM STENOTRICHUM Ο( 0) 0( 	Ο) O( Ο) 0( Ο) 0( 	Ο) 0 ί 	Ο ) 0( Ο ) 0( 	0 1 
439 BRYUM TORTIFOLIUM O f Ο) 0 ί 	Ο ) Ο( Ο) Ο ί  Ο ) 0( 	0) 0 ί 	Ο ) 0( 0) 0( 	Ο ) 
206 BYRUM WRIGHTII 0 ί  0) 0( 	Ο) 0 ί  0) 0( Ο ) 0 ( 	Ο ) Ο ( 	Ο ) 0( Ο ) Ο ( 	0) 
383 BRYUM SP. 0( 0) 0( 	Ο) O f Ο ) Ο ί  Ο) Ο( 	0) 0( 	Ο) .1( .2) .1( 	.1) 
209 CALLIERGON RICHARDSPINII ROBUSTUM Ο ί  0) 2.0(1.0) Ο( Ο ) 0( Ο) Ο ( 	Ο) Ο ί 	0) 0( 0) 0 ( 	0) 
212 CALLIERGON SP. 0 ί  Ο) 0 ί 	Ο) O( 0 ) Ο ί  Ο) 0( 	Ο) 0( 	Ο ) 0( Ο ) .1 ί 	. 2) 
213 CAMPYLIUM STELLATUM 0 ( Ο) O( 	0) 0( Ο) Ο( Ο ) Ο( 	Ο) Ο( 	Ο) .1( .4) 0 ( 	0) 
214 CATr'JSCϋ PIUM NIGRITUM Ο( 0) 14.0(1.0) 01 Ο ) 0 ί  Ο ) Ο( 	Ο) 0( 	0) .1( .1) 0 ί 	0) 
215 CERAT000N PURPIJREUS  0 ί  Ο ) O( 	0) 0( Ο) Ο ( Ο ) Ο( 	Ο) Ο ( 	Ο ) 0( 0) Ο ( 	Ο ) 
216 CINCLIDIUM ARCTICUM 0 ( Ο) Ο ( 	Ο ) Ο( Ο) Ο ί  Ο ) 0 ί 	Ο ) 0( 	Ο) 0( Ο) Ο( 	0) 
217 CINCLIDIUM LATIFOLIUM Ο ( 0) 45.5(1.0) 0( 0) 0( Ο ) 0 ί 	Ο ) 0 ί 	Ο) 0 ί  Ο ) 0( 	Ο ) 
411 	CINCLIDIUM STYGIUM 0( Ο) Ο( 	Ο) Ο ί  Ο) Ο ί  Ο) Ο ί 	0) 0( 	Ο ) 0( Ο ) Ο ί 	Ο) 
449 CINCLIDIUM SP. Ο ί  Ο) 0( 	0) 0( 0) 0( Ο) 0( 	Ο ) Ο ί 	0 ) 0( Ο ) 0( 	Ο) 
218 CIRRIPHYLLUM CIRROSUM 0 ( Ο) Ο( 	Ο ) Ο ί  Ο ) 0( Ο) Ο ί 	Ο) 0( 	Ο1 0( 0) Ο ί 	Ο ) 
219  CRATONEURON ARCTICUM 0<0) Ο( 	Ο) 0( Ο ) 0( Ο) 0( 	Ο) Ο ί 	Ο) 0 ί  Ο) 0( 	Ο) 
221 CTENIDIUM MOLLUSCUM 0( Ο) Ο( 	0) 0( Ο ) 0 ί  Ο ) O( 	Ο) 0( 	Ο) 0 ί  Ο ) Ο ί 	0) 
223 CYRTOMNIUM HYMENOPHYLLUM 0( Ο) 0 ί 	Ο ) Ο( Ο ) Ο ί  0) 0( 	Ο ) 0 ί 	0) 0( 0) 0 ( 	Ο ) 
227 DICRANUM ANGUSTUM 0 ( 0) 0( 	0) 0 ί  Ο ) 0( Ο ) 0( 	Ο) 0( 	Ο) 0 ( Ο) .1( 	.4) 
228 DICRANUM ELONGATUM Ο ί  Ο ) Ο ί 	Ο) 0 ( Ο ) Ο ( Ο) Ο( 	Ο) 0 ( 	Ο) 0( Ο ) .7( 	.6) 

39π DICRANUM SP,  0 ( Ο) 0 ( 	Ο) 0( Ο ) 0 ί  Ο) 0( 	Ο) Ο( 	Ο ) 0 ί  Ο ) Ο ( 	0) 
229  DIDYNUO0N ASPERIFOL IUS O( Ο) Ο( 	Ο) Ο( Ο) Ο( 0) 0( 	Ο) 0( 	Ο ) 0 ( Ο) 0 ί 	Ο ) 
230 DISTICHIUM CAPILLACEUM 0( 0) 12.4(1.0) 0 ( Ο ) 0( Ο) 0 ( 	0) Ο( 	0) .1( .6) 0( 	0) 

232 DISTICHIUM 	INCLINATUM 0( Ο ) Ο( 	Ο ) Ο ί  0 1 Ο ί  Ο) Ο ( 	Ο ) 0( 	Ο) 0( Ο) Ο( 	Ο ) 
233 DITRICHUM FLEXICAULE Ο ί  Ο ) Ο ί 	Ο ) 0 ( 0) 0( Ο) 0 ( 	Ο) 0 ί 	Ο) O f Ο ) 0 ί 	Ο) 
236  DREPAMOCLADUS 	BREVIFOLIUS 0( 0 1 15.5(1.0) Ο ί  Ο) Ο ί  Ο) 0( 	Ο) 0( 	0) 0( Ο ) Ο ( 	0) 
237 DREPANOCLADUS REVOLVENS Ο ί  Ο) 0 ί 	Ο ) Ο ί  Ο ) Ο( Ο) Ο( 	Ο) 0 ί 	Ο) 0( Ο) 0( 	Ο ) 
238  DREPANOCLADUS IJNCINATUS 01 0) 0( 	Ο) 0( Ο) 0 ί  Ο) 0( 	Ο) Ο ί 	Ο ) 0 ί  Ο) 0( 	0) 

239 DREPANOCLADUS SP. Ο( 0 ) Ο( 	Ο) Ο ί  Ο) 0 ( Ο ) Ο( 	Ο) 0( 	Ο ) Ο ( 0) 0 ( 	Ο) 
240 ENCALYPTA ALPINA 0( 0) 0 ( 	Ο) O( Ο) 0 ί  Ο) Ο ( 	Ο) Ο ( 	Ο ) 0( 0) Ο ί 	0) 
241 ENCALYPTA PROCERA 0( Ο ) Ο ( 	Ο) Ο ( Ο) Ο ( Ο) Ο( 	Ο) Ο ί 	0) 0 ί  Ο) 0( 	Ο) 
244 ENCALYPTA SP.  0( Ο) Ο ί 	0) 0 ( Ο ) 0( Ο) 0 ( 	Ο) 0 ( 	Ο ) .1 ί  .2) Ο ί 	Ο ) 
246 FISSIDENS OSIlUNDOIDES 0 ( 0) 0 ί 	Ο) 0 ί  Ο ) Ο ( Ο ) 0( 	Ο ) 0 ί 	Ο) 0 ( Ο ) 0 ( 	0) 
450 FISSIDSNS  SF.  Ο( Ο ) 0( 	0) 0( Ο ) 0( 01 0( 	Ο) 0 ( 	Ο) 0 ί  Ο) 0 ( 	Ο ) 

183  



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 FUN.ARIA ARCTICA  0( 	Ο ) 0( 	0) 01 	Ο) Ο ( 	Ο) Ο ( 	Ο) 0 ( 	0) 0( 	Ο ) 0( 	0) 

25Ο HYLOCOMIUM SPLENDENS OBTUSIFOLIUM  0( 	01 0( 	0) 0( 	0) Ο ( 	Ο ) 0( 	0) 0 ( 	0) 0( 	0) 0( 	Ο ) 
251 	Ι ΙΥ P ΝUM EA.11βFRΡ[ R  Ι  0( 	0) 0( 	Ο ) Ο ( 	0) 0( 	0) 0( 	Ο ) 0( 	Ο ) 01 	0) 0 ( 	0) 
252 HYPNIJII COI'RESS  1  FORME  0( 	Ο ) 0( 	Ο ) 0 ί 	Ο ) 0( 	Ο ) 0( 	0) 0 ( 	0) Ο( 	Ο ) 0 ί 	0 ) 
253 I IYPNUM PRiJCLRR  1 MUM  0 ( 	Ο ) Ο ( 	Ο ) Ο ( 	0) 0( 	Ο ) Ο( 	0) 0( 	Ο) 0 ί 	Ο) 0( 	Ο) 
254 HYPNUM REVOL.UTUM  0( 	0) 0 ( 	Ο ) 0 ( 	Ο ) 0 ί 	Ο ) 0( 	Ο ) 0( 	0) 0( 	Ο) 0( 	0) 

256 HYPNUM S Ρ.  0( 	Ο ) 0 ί 	Ο) 0( 	0) 0( 	Ο ) 0( 	0) 0 ί 	Ο) 0( 	Ο) 0( 	Ο ) 
257  LEPTOBRVUM FVRIFORME  01 	0) 0( 	0) 0( 	0) Ο( 	01 0( 	0) 01 	0) 0( 	0) Ο ( 	0) 
256  MEESIA TRIOUETRA  0( 	0) .6(1.0) 0( 	Ο ) 0 ( 	Ο ) 0 ί 	Ο) 0( 	Ο ) 0 ( 	0) 0( 	0) 

259 MEESIA UL[GINOSA  0( 	0) Ο ( 	0) 0( 	01 Ο ί 	0) 0 ( 	0) 0( 	Ο ) 0( 	0) 0 ί 	0) 
444 MNIUM A.NDREb)SIANUM  Ο( 	Π) 0 ( 	0) Ο ( 	0) 0( 	0) 0( 	0) 0( 	0) 0 ί 	0) 0( 	Ο) 
260 ΜΝ[ UM BLΥ T ΤΙΙ  0( 	Ο ) 0( 	0) 01 	0) 0 ί 	Ο ) 0( 	0) 0( 	0) Ο ( 	Ο ) .1 ί 	.1) 
431 	PLAG[OMN f L1M ELLIPTICUM  0 ( 	0) 0( 	Ο ) 0( 	0) 0( 	0) 0( 	Ο ) 0 ί 	Ο) 0( 	Ο) 0( 	0) 

262 MYURELLA JULACEA  0( 	0 ) 0( 	0) 01 	0) 0( 	Ο) 0( 	0) Ο ( 	0) 0( 	0) 0( 	0) 

264  ONCOFI-IOPUS WAHI.EΝBERGI  ί  0 ί 	0) 0( 	Ο) 0( 	0) 0( 	Ο ) Ο( 	0) Ο ( 	0) 0 ( 	Ο ) .1( 	.3) 

265 OR  TIIOTHEC  I UN  CHRVSEIJM  0( 	Ο ) 0( 	Ο ) 0( 	0) Ο ί 	Ο) Ο ( 	Ο) 0 ί 	Ο ) 0 ί 	Ο ) 0( 	0) 

268  FUILONOTIS FONTANA PUM ILA 0( 	0) 0Γ 	Ο ) 0( 	Ο ) 0( 	0) 0 ί 	0) 0( 	Ο ) 0( 	0) 0 ί 	0) 
410  PL.AG  t  OFUS OEDFR I A ΓIΛ  0( 	0) 0( 	Ο ) 0( 	Ο) Ο ί 	0) 0( 	Ο ) 0( 	0) 01 	0) 0 ί 	Ο ) 
272 POGONATUM 	ALP Ι NUM  0( 	0) 0( 	01 Ο( 	0) 0( 	Ο) 0( 	Ο) 0( 	0) 0( 	Ο ) .1( 	.2) 

446 POLYTRICHACEAE  0( 	0) 0 ί 	0 ) 0( 	0) 0 ί 	0) 0( 	0) 0( 	0) 0( 	Ο ) 0 ί 	Ο ) 
275  Ρ0111  IA NIJTANS  0( 	Ο) 0( 	0) 0( 	0) 0( 	0) 0( 	0) 0( 	0) 0( 	0) .l( 	.2) 

404 	POHLIA SF.  0( 	0) 0 ί 	0) 0( 	Ο ) 0( 	0) 0 ί 	Ο ) 0( 	0) Ο ( 	Ο) 0( 	Ο ) 
276  RHACOMITRIUM L,ANUGINOSUM  0( 	0) 0( 	01 Ο( 	0) 0 ( 	0) 0( 	0) 0 ί 	0) 0 ί 	0) 0( 	0) 

278 RHYTIDIUM 	RUGOSUM  0( 	0) 0( 	0) 0( 	Ο ) 0( 	0) 0 ί 	Ο) 0 ί 	0) 01 	0) Ο ( 	Ο ) 
279 SCORPIDIUM SCORPTOIDES  0( 	Ο ) 0( 	0) 100.0(1.0) 0( 	0) 0( 	0) 0( 	0) 0( 	0) 0( 	Ο)  
28 ύ  SCORPI DIUM TURGESCENS  0( 	Ο) 0( 	Ο ) 0 ί 	Ο) 0( 	0) 0 ί 	Ο ) 0( 	0) 0( 	Ο ) 0 ( 	0) 

282 SPLACHNUM VASCULOSUM  0( 	0) 0( 	0) 0( 	0) 0( 	0) 0( 	0) 0( 	0) 0 ί 	0) 0( 	0)  
283  STEGONIA LATIFOLIA PILIFERA  0 ί 	Ο ) 0( 	Ο) 01 	0) 01 	0) 0( 	Ο ) 0( 	Ο ) 0( 	Ο ) 0( 	0) 

285  TETRAPL000N MNIOIDES  Ο ( 	0) 0( 	Π) 0( 	0) Ο ( 	0) Ο( 	0) 0( 	0) Ο( 	Ο) .1( 	.1) 

287 	THUIDIIJM ABIETINUM  0( 	0) Ο ( 	0) 0( 	0) 0( 	0) 0( 	0) 0( 	0) 0( 	0) Ο ( 	0) 
288  TIMMIA AIJSTRIACA  Ο ί 	0) 0 ί 	Ο ) 0( 	Ο ) 0 ( 	0) 0( 	0) 0( 	0) Ο ( 	0) 0 ί 	Ο) 
289 ΤΙΜΜΙΑ IIEGAFOLITANA BAVARICA  0( 	0) 0( 	Ο ) 0( 	Ο) 0 ί 	Ο) 0( 	0) 0( 	0) 01 	Ο ) 0( 	0) 

290  TIMMIA NORVEGICA  0 ( 	Ο) 0 ί 	Ο ) 0( 	0) 0( 	0) 01 	Ο ) 0( 	0) 0( 	Ο ) 0( 	Ο ) 
291 	Τ ϋ ΓΙ Ē ΝΤΗΥΡΝ UΜ  Ill TENS  0( 	0) Ο( 	0) 0( 	Ο) 0( 	0 ) 0 ί 	Ο ) 0( 	Ο ) 0( 	0) 0( 	0 )  
292  TORTELLA ARCTICA  0( 	0) 01 	0) 0 ( 	0) 0( 	Ο) 0( 	0) 0( 	0) 0( 	Ο) 0 ί 	Ο) 
296 TORTULA RURALIS  0( 	Ο) 0( 	Ο ) 0 ί 	Ο) 0( 	Ο ) 0( 	Ο ) 0( 	Ο ) 0 ί 	0) Ο ί 	Ο ) 
298  VOITIA HYPERBOREA  Ο( 	0) 0( 	0) 0 ί 	0) 0( 	0) 01 	0) 0 ί 	Ο ) 0( 	0) 0( 	Ο)  
903 UNKNOWN MOSS 0( 	0) .1( 	.1) 0( 	0) .4 ί 	.6) 0 ί 	0) 0( 	0) 0( 	0) .1( 	.1) 

LICHENS 

299 ALECTORIA NIGRICANS 0 ί 	Ο) 0( 	Ο ) 0( 	Ο) 0( 	Ο ) 0( 	01 0( 	Ο ) 0( 	Ο) .1( 	.3) 

300  ALECTORIA OCHROLEUCA  0( 	0) 0( 	0) 0 ί 	Ο) 0 ί 	Ο ) 0( 	Ο) 0 ί 	Ο ) 0( 	Ο) Ο ( 	0 ) 
307  CALOPLACA SP. 0( 	0) 0( 	Ο ) 0( 	Ο) 0( 	0) 0( 	Ο) 0( 	Ο) 0 ί 	0) 0 ( 	Ο ) 
31Π  CETRARIA  CUCULLATA  Ο( 	0) Ο ( 	0) 0( 	Ο) 0 ί 	Ο) 0 ί 	Ο) 0( 	Ο) 0( 	Ο ) .1( 	.3) 

311 	CETRARIA  DEIISEI  0 ( 	0) 0( 	Ο ) 0( 	Ο) 0( 	Ο ) 01 	Ο ) Ο( 	Ο ) 0( 	Ο) 0 ί 	0 )  
312 CETRARIA 	ISLAND[CA  0( 	0) Ο ( 	Ο) 0( 	0) 0( 	Ο ) 0( 	Ο) 0( 	0) 0( 	0) .3( 	.7) 

314 CETRARIA  NIVALIS  0( 	0) 0( 	0) 0( 	Ο) 01 	0) 01 	0) 0 ί 	Ο ) 0 ί 	0) .1( 	.2) 

315 CETRARIA  NIClIARDSONII  0 ί 	Ο) 0( 	Ο ) Π( 	0) 01 	0) 0( 	Ο ) Ο ( 	Ο) 01 	0) 0( 	Ο) 
316 CETRARIA 	TILESII  0 ( 	0) 0( 	0) 0( 	Ο ) 0 ί 	Ο ) 0( 	Ο) 0 ί 	Ο ) 0 ( 	Ο ) 0( 	Ο)  
385 CLADONIA GRACILIS 0( 	0) 0( 	Ο) 0( 	Ο ) 0 ί 	0 ) 0 ί 	Ο) 0( 	0) 01 	Ο) .1 ί 	.4) 
318 CLADONIA LEPIDOTA  0( 	Ο ) 0 ( 	Ο ) Ο ( 	Ο ) 0 ( 	Ο ) 0( 	Ο ) 0( 	Ο) 01 	Ο ) 0 ( 	0) 
427  CLADONIA PHYLLOPHORA  0 ( 	Ο ) 0( 	Ο) 0( 	Ο ) Ο ί 	0) 0( 	0) 01 	Ο ) 0( 	Ο ) 0 ( 	Ο ) 
319 CLADONIA POCILLUM  0( 	o 0( 	0) 0( 	0) 01 	O) 0( 	0) 0 ( 	0) 0( 	0) .4( 	.6) 

320 CLADONIA SOUAMOSA  Ο ( 	Ο) 0 ί 	Ο ) Ο ( 	0) 0 ί 	0) 0 ί 	0) 0( 	Ο ) 0( 	0) 0( 	0) 

322 CLADONIA SP. 0( 	Ο) 0 ( 	01 01 	0) 01 	0) 0( 	0) 0( 	0) 0 ί 	0) .1( .6) 

327 CORN[CULARIA OIVERGENS  0( 	0) 01 	Ο ) 0( 	Ο ) 0 ί 	0 ) 0( 	Ο) 01 	0) 0( 	0) 0( 	0) 

32δ DACTYLINA ARCTICA  0( 	0) 0( 	01 0( 	0) 01 	Ο ) Ο ( 	Ο ) 0( 	Ο) 0 ( 	0) .2( .8) 

329 DACTYLINA RAMULOSA  0( 	Ο ) 0( 	0) 01 	0) Ο ( 	Ο ) 0( 	Ο ) 0( 	Ο ) 0 ί 	Ο) 0( 	0) 

330 Έ VtRN I A Ρ ERFR.ΑG Ι LIS 0 ί 	0) 0( 	Ο ) 0 1 	0) 01 	0) 01 	Ο ) 0( 	0) 0( 	0) 0( 	0) 

331 	FUI.GEIISIA BRACTEATA  0( 	Ο ) 0( 	0) 0( 	Ο) Ο ( 	0) 0( 	Ο ) 0( 	0) Ο( 	Ο) 0 ί 	Ο ) 
332  GVALECTA FOVEOLARIS  0 ί 	0) 01 	Ο) 01 	0) 0( 	0) Ο( 	0) 0 ( 	Ο ) 0 ί 	0) .1 ί 	.1) 
334  HYPOGYMNIA SIJBOBSCURA  0( 	0) ΟΙ 	Ο ) 0( 	Ο ) Ο( 	0) 0( 	Ο ) 0( 	Ο ) Ο( 	Ο ) . 1 ί 	.7) 
33 6  LFCANORA EPI BRYUN  0 ί 	Ο ) 0( 	Ο ) 0( 	0) 0( 	0) 0( 	0) 0( 	0) 0( 	0) 4.1( 	.9) 

428  LEd  ΟΚΑ  RAMULOSA  0( 	0) 0( 	0) 0( 	0) 0( 	Ο ) 0( 	Ο) 0 ( 	0) 0 ί 	0) 0( 	Ο ) 
339 LFCIDEA VERNAL'S  0( 	01 0( 	0) 0( 	0) 0( 	0) 0( 	0) 0( 	Ο) 01 	0) .1( 	.3) 

393 LEPTOGIUM SINNUATUM  0( 	0) 0( 	0) 0( 	Ο ) 0 ( 	0) 0 ( 	Ο) Ο ί 	0) 0( 	0) 0( 	O) 

342 LOPADIUM 	FECUNDUM  Ο ( 	Ο ) 0( 	0) 0( 	0) 01 	Ο) 0( 	Ο ) 01 	0) 0( 	0) 0( 	0) 

343 OCHROLECFII A FRIGIDA  0 ( 	0) Ο( 	Ο ) 0( 	0) 0( 	0) 0( 	0) 0 ί 	Ο ) 0 ί 	Ο ) .1( 	.2) 

413 OCHROLECH IA FR I GIDA  THELEPEIOROI  DES Ο ( 	Ο ) 0( 	0) 0( 	0) 0( 	01 0( 	Ο ) 0( 	0) Ο( 	0) .1 1 	.2) 

348 PELTIG Ē.RA APHTHOSA  0( 	0) Ο( 	0) 0( 	0) 0( 	Ο ) 0 ί 	Ο) 0( 	Ο) 0( 	Ο ) 0( 	0) 

349  PELTIGERA CANINA S.L.  0 ί 	0) 01 	0) 0( 	0) Ο( 	Ο ) 01 	Ο ) 0 ί 	Ο ) 0( 	0) 0( 	0) 

353 PELTIGLRA SPURIA SOREDIATA  0( 	0) 0( 	0) 0( 	Ο ) 0( 	0) 0( 	Ο ) Ο ( 	0) 0( 	Ο ) Ο ί 	Ο ) 
418 PERTUSARIA CU RI ACEA  0( 	0) 0( 	0) 0( 	0) 0( 	O) Ο( 	Ο ) 01 	Ο) 0 ί 	Ο ) 0( 	0 )  
35δ PEI1TUSARIA DACTYLINA  0( 	O) 0( 	Ο) Ο ( 	Ο) Ο( 	Ο ) 0( 	0) 01 	0) 0( 	0) 0( 	Ο ) 
384 	P ΕRTIJSARIA SP.  0( 	0) 0( 	Ο ) 0( 	Ο) Ο( 	0) 0( 	0) 0( 	Ο ) 0 ί 	Ο) 01 	0) 

36υ ΡΙ Γ ΓSC ύ Ν IA  MUSCIHENA  0 ( 	0) 0( 	0) 0( 	Ο) 0( 	0) 0( 	Ο ) 01 	Ο) 0( 	0) Ο( 	Ο ) 
4 1 2  PSOROI'lA NY  ΡΝύ Ρ(1Μ  0( 	Ο) 0( 	Ο ) 0 ( 	Ο) 01 	01  0( 	0) 0( 	0) 01 	0) 0( 	0) 

400 SOLORI NA SP.  0( 	0) 0 ( 	0 ) 0 ( 	0) 0 1 	0) 0( 	Ο) Ο( 	0) 0( 	0) 0 ( 	0) 

369  SPHAEROPHORUS GLO)3OSIJS  Ο( 	0) 0( 	Ο ) 0 ( 	Ο ) 0( 	0) 0( 	Ο ) 01 	0) 0( 	0) .1( 	.2) 

370  STEREOCAULON ALPfNUM  Ο( 	Ο) Ο ( 	0) 01 	0) 0 ί 	Ο) 0( 	0) Ο ί 	0) 0 ( 	0) Ο ί 	Ο) 
372  THAMNOLIA SUBULIFORMIS  0( 	Ο ) 0( 	Ο) 0( 	Ο ) 01 	0) 0( 	0) 0( 	0) 0( 	Ο ) .1( 	.9) 
429  TONINIA CUMULATA  0( 	0) 0( 	0) 0( 	0) 1 	3 ί 	.9) 0( 	0) 0 ( 	0) 0 ί 	Ο ) 0( 	0) 
375 XANTHORI A ELEGANS  0 ( 	0) 0( 	0) 0( 	Ο ) 0( 	Ο) Ο( 	0) 0( 	0) 0 ί 	0) 0 ( 	0) 

403 UNKNOWN CRUSTOSE LICHEN 0 ( 	Ο ) 0( 	0) 0( 	Ο ) 0 ( 	0) 0( 	Ο) 0( 	Ο ) 0( 	0) 18.0( 	.9) 
378 UNKNOWN FRUTICOSE LICHEN Ο ( 	Ο ) 0( 	0) 0 ί 	Ο ) 0( 	0) 4.9(1.0) Ο( 	0) 0( 	0) 0( 	0) 

379 NOSTOC CUMI1UNE  Ο ( 	Ο ) .8( 	4) 0( 	Ο ) 0 ί 	0) 0( 	0) Ο ( 	0) 0( 	0) 0 ί 	Ο) 
38υ NOSTOC SP. 0( 	0) 0( 	0) 0 ( 	0) 0( 	Ο) 0( 	0) 0( 	0) Ο ( 	0) 0( 	0) 

1309 1310 1311 1312 1313 1318 1401 1402 

VASCULAR PLANTS 

2 ALOPECURUS 	ALPINUS 	ALPINUS  0 ί 	Ο ) 0( 	Ο ) 0( 	Ο ) 0( 	Ο) 0( 	0) 0( 	Ο ) 0( 	0) 0( 	Ο ) 
3 ANDROSACE CHAMAEJASME LEHMANN  I  ΑΝΑ  0 ί 	Ο ) 01 	Ο ) 0( 	0) 0( 	0) 0( 	0) 0 ί 	0) 0 ί 	0) Ο ί 	0) 
4 ANDROSACE SEFTENTRIONALIS  0( 	Ο ) 0( 	0) 0( 	0 ) 0( 	Ο) 0 ί 	0) 01 	0) 0 ( 	0 1 0( 	Ο) 
5 ANEMONE  PANVIFLORA  0( 	0) Ο( 	0) 0( 	0) 0( 	Ο ) 0 ( 	0) Ο( 	0) 0( 	0) 0( 	0) 

6 ANEMONE  RICHARDSONII  0( 	Ο) 0 ( 	Ο ) 0( 	0) 0( 	0) 0( 	Ο) 0 ί 	Ο ) 01 	Ο ) 0( 	0) 

9 ARCTAGROSTIS LATIFOLIA S.L.  0( 	0) 0( 	Ο) 0( 	Ο ) 0 ί 	0) 0( 	0) 0 ί 	0) 01 	0) 0( 	0) 

10 ARCTOPHILA FULVA  0( 	0) 0( 	0) 0( 	Ο ) 0( 	Ο ) Ο( 	0) 0( 	0) Ο ( 	0) 0( 	0) 

12  ARMERIA MARITIMA ARCTICA  01 	0) 01 	0) 0( 	0) 0 ί 	Ο) 0( 	Ο ) 0( 	0) 0( 	0) 0( 	0) 

13 	ARTEMISIA 	ARCTICA 	ARCTICA 0 ί 	0) 0 ί 	0) 0( 	0) 0( 	0) 0( 	0) 0( 	0) 2.6( 	5) 0( 	0) 

14 ARTEMfS1A  BOREALIS  0( 	0) 0( 	Ο) 0( 	0) Ο( 	Ο ) 01 	0) 0 ( 	0) 0( 	0) 0( 	0) 

15 ART Ē MISIA GLOMERATA  0( 	0) 0( 	0) 0( 	0) 0 1 	0) 0( 	0) 0( 	0) 0( 	0) Ο( 	0) 

184  



Table B4 (cont'd).  

1309 1310 1311 1312 1313 1318 1401 1402  

18 ΑSTRA(>ALIIS ALPINUS 0( 	0) 0( 0) 0( Ο ) 0( Ο ) 0( Ο ) 0( 0) Ο( 0) 0( 	Ο)  
19 ΑSTRηΓULUS UIIBELLATUS Ο( 	0) Ο ( 0) Ο ( 0) Ο ( Ο ) 0( 0) 0( Ο) 0( 0) 0( 	Ο)  
22 BRAVA  PURP(1R ΑSC ΕNS Ο ( 	Ο1 0( Ο) 0( 0) Ο ( Ο) 0 (  Ο ) Ο ( Ο) Ο ( Ο ) 0( 	Ο)  
23 β2Α Ύ Α SΡ, 0 ( 	0) 0( Ο) 0( 0) 0 ί  0) 0( 0) 0( Ο ) 0( 0) Ο ( 	0)  
24 BROMUS PUMPELLIANUS ARCTICUS 0( 	Ο) Ο ( Ο ) 0 ( 0) 0( Ο) 0 ί  0) 0( 0) Ο ( 0) 0 ί 	0)  
25 CALTHA PALUSTRIS ARCTICA 0 ί 	Ο ) 0( 0) 0( 0) 0( Ο) 0( Ο) 0( Ο) 0( 0) 0( 	0)  
27 CARDAMINE DIGITATA 0 ( 	Ο ) 0( 0) 0( 0) 0( 0) Ο ί  0) 0( 0) .1 ( 3) 0( 	0)  
28 CARDA.MINE PRATENSIS ANGUSTIFOLIA 0 ί 	Ο ) 0( 0) 0( 0) 0( 0) 0 ί  Ο ) Ο ( Ο) 0( Ο) 0( 	0)  
29 CAREX AQUATILIS S.L Ο( 	Ο ) 2Ο.0(1,0) 43 	0(1.0) 0( 0) 4.3(1 0) 0( Ο ) Ο ί  0) 31.6(1.0)  
30 CAREX ATROFUSCA Ο ( 	0) 0 ί  0 ) 0 ί  Ο) 0( Ο ) 0( 0) 0( 0) 0( 0) 0( 	0)  
31 CARER Β 'GELΘWII 0( 	Ο) 0( Ο) 0( 0) 0( 0) 0 ί  Ο) 0( 0) 0( Ο ) 0( 	0)  
33 CARER MARINA  0( 	0) 0( 0) 0( 0) 0( Ο ) 0 ί  0) 0( Ο ) 0 ί  Ο ) 0( 	Ο)  
35 CAREX MEMBRANACEA 0 ί 	Ο) 0 l Ο) Ο ( Ο) 0 ί  Ο ) .1( 1) 0( 0) .6 (  2) 01 	Ο)  
36  CAREX MISANDRA MISANDRA 0( 	Ο) 0( Ο ) 0( 0) 0( Ο) 3.5( 3) 0( Ο) 0( 0) 0 ί 	0)  
37 CΑREX RARIFLORA 0( 	0) Ο( Ο ) 0 ί  0) 0( 0) Ο ( Ο ) 0( 0) 01 Ο) 0 ί 	Ο )  
38 CARER ROTUNDATA 0 ( 	0) Ο ( 0) 0( Ο) Ο ( 0) 01 Ο) 0( 01 0( Ο) 0 ί 	0)  
39 C ΑREΧ RUPESTRIS 0 ί 	0) 0( Ο ) 0( Ο ) 0( 0) Ο( Ο ) Ο ( Ο) .7( 6) 0( 	Ο)  
4Π CΑREX SAXATILIS LAXA 0( 	Ο ) 0( Ο) 0( Ο ) 0( Ο) 0 ( Ο) 0( Ο) 0( Ο) Ο ί 	Ο )  
41  CANEX SCIRPO ιΠ E Α 0( 	0) 0( 0) Ο ( Ο ) 0( 0) 0( Ο ) Ο ί  0) 0( Ο ) 0( 	0)  
42  CAREX SUBSPATHACEA Ο ( 	0 ) Ο ( Ο ) 0 ( Ο ) Ο ί  0) 0( Ο) 85.5(1.0) 0( Ο ) 0( 	Ο )  
4Λ  CAREX VAOINATA 0 ( 	Ο) 0( 0) 0( Ο ) 0( Ο ) 0( Ο 1 Ο ί  Ο ) 0( 0) 0 ( 	0)  
45 CARER S P. 0( 	Ο ) .6( 3) 0 ί  Ο) 0 ί  0) 0 ί  Ο ) 0( Ο ) .1( 1) 0( 	Ο)  
46 CASSIOPE TETRAGONA TETRAGONA Ο ( 	Ο ) 0( Ο ) 0 ( Ο ) 0( 0) 0( Ο ) 0( 0) .2( 3) 0( 	Ο)  
47  CERASTIUM BEERINGIANUM BEERINGI.4NUM 0 ( 	Ο ) 0 ί  Ο ) 0( Ο ) 0( 0) 0( Ο) Ο( Ο ) Ο ( Ο ) 0( 	Ο )  
49 CHRYSΑNTF(EMUM IN ΤEGRIFOL[UM 0 ( 	Ο) Ο ( Ο) 0( Ο) 0 ί  0) 0( 0) 0 ί  Ο) 0( Ο) Ο( 	Ο )  
51 COCtILEARIA OFFICINALIS ARCTICA .2( 	6) 0( 0ι 0( 0) 1 	3( 9) 0( 0) 0( 0) Ο( 0) 0 ί 	Ο )  
52 DFSCHΑMPSIA CAESPITOSA ORIENTAL'S 0( 	0 ) 0( Ο) 0( Ο ) 0( 0 ) Ο( 0 ) 0 ί  0) 0 ί  Ο) 0( 	Ο)  
53  DRABA ALPINA 0 ( 	Ο) Ο ( Ο ) 0 ί  Ο ) 0( 0) 01 0) 0 ί  0) .1 ί  1) Ο ( 	Ο)  
56 DRAβA LACTEA 0( 	Ο ) 0( Π) 1 .0( .5) 0( 0) .1( 1) 0( 0) 0( 0) 0 ί 	0)  
57 DRΑβΑ SP. 0( 	0) 0 ί  Ο) Ο( Ο) 0 ( Ο) 0 ( Ο ) 0( 0) 0( Ο) 0( 	Ο)  
58  I)RYAS 	INTGRIFOLIA 	INTEGRIFOLIA O( 	Ο) 0( Ο ) 0( Ο ) 0( 0) 1.5 ί  5) 0( Ο ) 46.8(1.0) 0 ί 	0)  
59 DUPONTIA 	- Ι S Ι(ERI 	S.L. 43.0(1 	Ο ) 1.6(1.0) 1( .2) 1( 2) 0( 0) 0 ( Ο) 0( Ο ) 0( 	Ο )  
61 Ε LΥΓΙU, ΓR1 īNAR1US MOLLIS VILLOS'SSIMUS Ο ( 	0 ) 0 ( Ο ) 0 ί  0) 0( 0) 0( Ο ) 0 ί  Ο ) 0( 0) 0( 	Ο )  
62 [PILODi ι lfl 	LA.TIFOLIIJM 0( 	0) 0( Ο ) 0( Ο) 0( Ο) 0( Ο) 0( 0) Ο( 0) 0( 	ώ  
63 EQUISETLIM ΑRVENSE 0( 	Ο ) 0 ( Ο ) Ο ( Ο) 0 ( 0) 0( 0) 0( 0) 0 ί  Ο ) 0 ( 	Ο )  
64 EOUISETUM SCIRPO Γ DES 0 ( 	Ο ) 0( 0) 0( 0) 0( Ο) 0 ί  0) 0( 0) 0 ( 0) 0 ί 	Ο)  
65 EQUISETUM VARIEGATUM 0 ( 	Ο ). 0 ί  0) 0( Ο ) 0 (  0) 0 ί  0) 0( Ο) Ο ( 01 Ο ί 	0)  
66 ERIGERrJN ERIOCEPHALUS 0( 	0) 0( Ο ) 0( 0) Ο( 0) Ο ( Ο ) 0( 0) 0( Ο ) 0( 	Ο)  

399 ERIOPHORUM ANGUSTIFOLIUM S.L. 1( 	.2) 6.2(1.0) 5.9(1.0) 0( 0) .1( 3) 0 ί  Ο ) .1( .1) .2( 	.6)  
69 ERIOPHORUM RUSSEOLUM 0( 	01 0( 0) Ο ( O) 0 ( Ο ) 0( Ο ) 0( 0) 0( Ο ) Ο( 	0)  
70 ERIOPHORUM SCKEUCHZERI 	SCHEUCHZERI Ο ( 	Ο ) 0( 0) 0 ί  Ο) 0( Ο ) 0 ί  Ο) 0( Ο ) 0( Ο) 2.6(1.0)  
72 E:RIOPHORUM VAGI ΝATUM 0( 	Ο) 0 ( Ο) 0( Ο ) 01 0) 0( 0) 0( Ο) 0 ί  0) 0 ί 	Ο)  
73 EIJTREΜΑ EDWARDS!' 0 ( 	Ο ) 0 ( 0) 0 ί  0) Ο ( 0) Ο ( Ο) Ο( Ο) 0( 0) 0( 	0)  
74 FEST(JCΑ BAFFINENSIS 0 ( 	0) 0( 0) 0( 0) Ο ( 0) .1( 1) 0( Ο) .1( 1) 0( 	0)  
76 F Ē STUCA RUBRA Ο ( 	Ο ) 01 0) 0 ί  Ο) 0( 0) 01 Ο ) Ο( 0) 0( Ο ) 0 ί 	Ο)  
78 G Ē NTIANEI.LA PROPINQ(JA PROPINOUA 0( 	Ο) 0( 0) 0( 0) Ο ( 0) 0( 0) 0( 0) 0( 0) 0 ί 	Ο )  
79 IIIEROCHLO Έ  ΡΑ(1CIFLORA 0( 	0) .1( 1) .1( 1) 01 Ο) Ο ( 0) 0( Ο) 0 ί  0) Ο ί 	0)  
83 JUNC(1S BIGLUMIS 0( 	Ο ) 0 ( 0) 0( Ο) 0( 0 ) . 1 ί  3) 0 ί  Ο ) 0( Ο ) 0( 	0)  
8λ JUNCUS CASTANEUS CASTAN ΕUS 0( 	0) 0( 0) 0( Ο ) 0( Ο) Ο ( Ο) 0( 0) 0( 0) 0 ί 	0)  
86 KOBRESIA MYOSUROIDES 0( 	0) 0 ί  0) 0 ( Ο ) 0( Ο) 0( 0) 0( 0) 0( 0) 0 ί 	0)  
89 LESOUERELLA ARCTICA Ο ( 	Ο ) Ο( 01 01 Ο) 0 ( Ο ) 0 ί  Ο ) 0( 0) 0 ( 0) Ο ( 	0 )  
90 LLOYDIA  SEROTINA  0( 	Ο) 01 Ο ) 01 0) 0 ( Ο) 0 ( 0) 0( Ο) 0 ί  Ο) 0 ί 	0)  
91 LUZULA ARCTICA Ο( 	Ο) Ο ( 0) 01 Ο) 0 ί  Ο) 0 ( 0 ) Ο ( 0) .1 ί  2) 0( 	Ο)  
92 LUZULA CONFUSA 0( 	Ο) 0( Ο ) 0 ( Ο) 0( Ο ) 0( 0) 0 ( Ο) 0 ί  0) 0 ί 	0)  
94 MI ΝUARTI Α ARCTICA 01 	0)  σι Ο ) 0( Ο) 0 ( Ο ) 01 0) Ο( 0) 0( 0) 0( 	0)  
96  MINUARTIA RUBELLA 0( 	0) 0 ( 0) 0( Ο ) 0( 0) 0( 0) 0( 0) 0( 0) 0 ί 	0)  
100 OXYTROPIS BOREALIS 0 1 	Ο ) 0( 0) 01  0) 0( Ο ) 0( 0) 0( 0) 0( 0) 0( 	0)  
103 OXYTROPIS 	NIGRESCENS 	BRYOPHILA 0( 	Ο) 0( 0) 0( Ο ) 0( 0) 0( 0) 0( Ο) 0( Ο) 0( 	0 )  
1Π5 PAPAVER LAPPONICUM OCCIDENTALS Ο ( 	Ο ) 0 ί  0) 0 ί  Ο) 0( 0) 01 Ο ) 0( 0) .3( 3) Ο ( 	0)  
106 PAPA.VER MACOIINII 0 ( 	Ο) 0 ί  0) 0 ί  0) Ο( 0) 0( 0) 0( 0) .1( 2) 0 ( 	Ο )  
108 PARi"εΥΑ 	NIJFJICAIIL)S 	NUDICAULIS 0 ( 	0) Ο ( Ο ) Ο ( Ο) Ο ( 0 ) 0( Ο ) 0( Ο) Ο ( Ο) 0( 	Ο )  
1π9 PL Π ICUL.A Γ; IS 	CAPITATA 0( 	Ο) Ο( 01 0( 0) 0( Ο) Ο ( Ο) 0( Ο) O( Ο) Ο( 	Ο)  
110 PGDInI1LARIS LAt1ATA 0 ( 	0) Ο ( 0) 0( Ο) 0( Ο ) .11 .2) Ο ( Ο) . 	1( 1) Ο ( 	Ο )  
112  FEDICULARIS SIJDETICA 	INTERIOR 01 	0 ) 0 ί  0) 0( 01 01 Ο) 0( Ο) 0( Ο) Ο ( Ο) 0 ( 	Ο )  
381 PEDICULARIS SUDETICA S.L. 0 ( 	Ο) .1( .1) 0( Ο ) 0( 0) 0 ( Ο) 0( 0) 0 ( Ο) Ο( 	0)  
114 PETASITES FRIGIDUS Ο ( 	Ο) 0 ί  0) 1 (  3) 0 ί  Ο ) 0( Ο ) 0 ί  Ο ) 0( Ο ) 0 ί 	Ο)  
117 FOA  ALPIGENA 0( 	Ο) Ο( 0 ) Ο ( Ο ) Ο ( 0) 0( Ο ) Ο( Ο ) 0 ί  Ο ) Ο( 	Ο)  
118 FOA  ARCTICA 0( 	0) Ο ( 0) .1 ί  2) 0 ( Ο ) . 1 ί  .2) 0 ί  Ο) .8( 4) 0 ί 	Ο )  
119  FOA  GLAUCA 0 ( 	Ο ) 0( 0) 0 ( Ο) 0 ( Ο ) 0( 0) 0( 0) 0( Ο) 0( 	0)  
121 ΡΟΑ SP. 0( 	Ο) 0( 0) 0( Ο ) 0 ί  0) Ο( Ο ) Ο ( 0) 0( Ο ) Ο ( 	Ο)  
122 POLEMONIUM BOREALE Ο ( 	Ο ) 0 ( Ο ) 0( 0 ) 0( 0) Ο ( 0) 0( Ο) 0 ( 0) 0( 	0)  
124  FOLyGONIJM VIV)PARUM Ο ( 	0) 0( 0) .1( 2) 0( 01 0( 0) 0( 0) .1( 2) 0 ί 	0)  
127 POTLNTILLA IJNIFLORA 0( 	Ο) 0 ί  0) Ο ( Ο) 01 0) 0 ( Ο ) 0( 0) 0 ί  Ο) 0( 	0)  
129  DUCCINELLIA  ANDERSON!!  1.3( 	.5) 01 0) Ο ( 0) .4( .5) 0( 0) 0 ί  0) Ο ( 0) 0( 	0 )  
13Γ PUCCINELLIA PHRYGANODES 0 ί 	0) 0( 0) 01 0) 6.4( .8) Ο ί  0) 1.6(1.0) 0 ί  0) 0( 	0)  
131 PYROL..A GRANDIFLORA 0 ( 	Ο) 0( Ο) Ο ( Ο ) 0( Ο) 0( 0) 0( 0) 0 ί  Ο ) 0( 	0)  
133 12A.NUNCL)Ll1S 	PALLASI Ι 0 ( 	0) Ο ( Ο ) 0( 0) 0( Ο) 0( Ο ) Ο ( 0) 0( 0) 0( 	Ο)  
134 RANUNCULUS PEDATIFIDUS AFFINIS 0 ( 	Ο ) Ο ( Ο ) 0 ( 0) Ο ( Ο) 0( Ο) 0 ί  0) 0( Ο) 0 ( 	Ο)  
137  SAGINA 	INTERMEDIA 0 ί 	Ο) 0( Ο ) 0( 0) 0( Ο ) 0( Ο ) 0( Ο) 0 ( 01 Ο ( 	0)  
139 SALIX ARCTICA 0 ( 	0) Ο ( Ο) .4( 6) 0( Ο) 0( Ο) 0( 0) .1( 3) Ο( 	0)  
140 SALIX LANATA RICHARDSONII 0( 	Ο) Ο( Ο) 0 ί  Ο ) 0 ί  0) 0 ( Ο ) 0 ( 0) 0( Ο) 0 ( 	Ο)  
141 SAL!))  OVALIFOLIA OVALIFOLIA .1( 	.1) .1( .7) 1.5(1.0) 0( Ο) 0 ί  0) 0 ί  0) 0( 0 ) Ο( 	0 )  
142 SALI)) PLANIFOLIA PULCHRA PULCHRA Ο ( 	Ο) 0 ( Ο ) 15.0(1.0) Ο ( Ο) 2.6 (  .1) Ο ( 0) 0 ( Ο ) 0( 	0)  
143 SAL!)) RETICULATA RETICULATA 0 ( 	Ο) Ο ί  Ο ) Ο( Ο ) Ο ( 0) 1.7( .1) 0( Ο) 3.3( 4) 01 	0)  
144  SAL!))  ROTUNDIFOLIA ROTUNDIF ι1L1A Ο ( 	Ο) 0( Ο) 0 ( 0) Ο ( 0 ) .5( .2) Ο ( Ο ) 5.2(1 Ο) 0( 	Ο )  
145 SAUSSUREA ANGUSTIFOLIA Ο ( 	0) 0 ( Ο ) Ο ( 0 ) 0 ( Ο) 0( Ο) 0 ί  Ο ) 3.6( 3) 0( 	Ο)  
146 SAXIFRAGA CAESFITOSA 0( 	0) 0( Ο ) 0( 0) 0( 0 ) 0 ί  Ο ) Ο ( 0) 0( 0) 0( 	Ο)  
147  SAXIFRAGA CERNUA 0 ( 	Ο) .1( .1) .1( .2) 0 ( 0) 0 ( Ο ) 0( 0) Ο( Ο) 0( 	Ο)  
148  SAXIFRAGA FOLIOLOSA 0( 	0) 0( 0) 0( 0) 01 Ο ) 0 ( Ο ) 0 ( 0 ) Ο ( Ο) 0 ( 	0)  
(49 SAXII`RAGA HIERACIFOLIA 0( 	Ο ) Ο ( Ο) 0 ί  0) 0 ( 0) Ο( Ο ) 0( 0 ) 0 ί  Ο) 0 ί 	Ο )  
150  SAXIFR000 HIRCIILUS FROFINOUA 0 ( 	Ο ) 0 ί  0) 0( Ο ) 0 ( Ο ) 0 ί  Ο ) 0 ί  0) 0( 0) 0( 	0)  
151 SAXIFRAGΛ OPPOSiTIFOLIA OFFOSITIFOLIA 0( 	Ο ) 0( Ο ) 0( 0) Ο( Ο) 0( 0) Ο ί  0) 2.5(1 Ο ) 0( 	0)  
154 SENECIO ,ΛΓROPURPURF_US FRIGIDUS 0 ( 	Ο ) 0 ( Ο ) 0( 0) 0( 0) 0( 0) 0( 0) .1( 3) Ο ( 	Ολ  
156 SENECIO RLSFDIFΟLIUS 0( 	Ο ) Ο ( 0) 0 ί  Ο) Ο ( Ο) 0( 0) 0 ( Ο) 0 ί  0) 0( 	0)  
157 SILENE ACAULIS 01 	Ο ) 0( Ο ) 0( 0) 0 ί  Ο ) 0( Ο ) 0( 0) .2( 3) 0( 	Ο)  
159 SILENE WAHLBERGELLA ARCTICA 0( 	0) Ο( Ο) 0( Ο ) 0 ( 0) 0( 0) 0( Ο) Ο ( Ο) Ο ί 	0)  
160  STELLARIA HUMIFUSA 7 ί 	.5) 0( 01 0( 0) 3.0( .7) Ο( 0) 2.0 ( 9) 0 ί  (5) 0 ( 	0)  
161 STELLARIA LAETA 0( 	0) .1( .1) 0( Ο ) 0 ί  Ο ) 0 ί  Ο ) 0( 0) 0 ί  0) 0( 	0)  
164 TAR.ΛXACU Γ I PHYMATOCARPUM 0 ( 	Ο ) 0 ί  Ο) 0 ί  0) 01 0) 0( 0) 0 ί  0) 0( 0) 0( 	0 )  
165 THALICTRUM ALPINUM 0( 	0) 0( 0) 0( Ο ) 0( 0) 0 ί  Ο) 0( 0) 0( Ο) Ο ( 	Ο)  
168 TRIS Ē TUM SPICATUM SPICATUM 0 ί 	0) 0( Ο ) 0( 0) 01 Ο) 0( 0) 0( 0) 0( 0) 0( 	0)  
169 UTRIC(1LARIA VULGARIS M.ACRORHIZA 0( 	Ο ) Ο ( Ο ) 0( 0) 0( Ο) 0( Ο ) 0 ί  0) Ο( Ο) 0 ί 	Ο)  
172  WI1)IELMSIA Pt1YSODES 0 ί 	0 ) 0 ( Ο) 0( 0) 0( 0) 0( 0) 0( 0) 0 ί  0) 0( 	0)  
901 L1tlKN0WN IlON000l 0 ( 	0 ) 0 ( Ο ) Ο( 0) Ο ( Ο) 0( Ο ) 0( Ο) Ο( 0) 0( 	0 )  
902 UΝK ΝUWN DICOT Ο ( 	0) 0( Ο) Ο ( Ο ) 0 ( Ο ) 0( Ο) Ο( 0) ,1 ( 1) 0( 	Ο )  

185  



Table B4 (cont'd). Raw species data for 1- x 10-m plots.  

The units are percentage of cover, with frequency in parentheses.  

LIVERWORTS  

1309 1310 1311 1312 1313 1318 1401 1402  

173 ANEURA PINGUIS  0( 0) 0 ( 	0) 0( 	Ο) 0( 0 ) 0( 	0) 0 ( 	Ο) 0( 	Ο ) 0 ί 	0)  
426 ANASTROPHYLLUM MINUTUM  0 ί  Ο ) 0( 	Ο ) 0( 	Ο) 0 ί  0) 0( 	Ο) Ο ( 	Ο) 0( 	Ο ) 0 ί 	0)  
175 BLEPHAROSTOMλ TRICHOPHYLLUM BREVIRETE  0( 0) 0( 	Ο) 0( 	Ο) 0( Ο ) 0 ί 	Ο ) 0 ί 	0) 0( 	Ο) Ο ί 	0)  
397  CALYFOGEIA MUELLERIANA  0 ( Ο ) 0 ( 	Ο ) 0 ( 	Ο ) 0( 0) 0( 	Ο) 0( 	0) 0( 	0) 0( 	Ο )  
460 GYMNOCOLEA INFLATA  0( Ο ) 0 ί 	0) Ο( 	0) 0( Ο ) 0( 	0) Ο ί 	Ο) 0 ( 	Ο) 0( 	Ο)  
441 	HARPANTHUS FLOTOWIANIJS  Ο ( Ο) 0( 	0) Ο ( 	Ο ) 0( Ο) 0( 	0) 0 ί 	0) 0 ί 	Ο) Ο ί 	Ο )  
405 LΘΡΙΙΟΖΙΑ BIMSTEADII  Ο ( Ο) 0 ( 	Ο ) 0( 	Ο) 0 ( O) 0 ( 	Ο) Ο( 	Ο) 0( 	Ο ) Ο ί 	0)  
433 L0P) ΙΟΖΙΑ HETEROCOLPA  Ο( 0) 0( 	Ο ) 0( 	0) 0( O) 0 ί 	0) 0 ( 	Ο ) 0( 	0) 0( 	0)  

407 LOPHOZIA OUADRIL.ORA  0( O) 0( 	Ο ) 0( 	Ο) 0 ί  Ο ) 0( 	Ο ) 0( 	0) 0( 	Ο) 0 ί 	Ο)  
486  LOFIIOZIA SP.  0( Ο ) Ο ( 	Ο ) 0( 	Ο ) 0( Ο ) 0( 	Ο ) 0( 	Ο) 0( 	Ο) 0 ( 	Ο)  
182 PLAGIOCHILA ARCTICA  0( Ο) 0( 	Ο ) Ο( 	Ο ) 0 ( 0) Ο( 	Ο) 0( 	0) 0( 	Ο) 0 ( 	0)  
184 	PTILIDIUM CILIARE  0 ( O) 0( 	0) 0( 	Ο) 0 ί  Ο) 0( 	Ο) 0( 	Ο ) Ο( 	Ο ) Ο( 	Ο )  
185 RADULA PROLIFERA  Ο ί  0) 0( 	0) 0( 	Ο) 01 Ο) 0( 	0) 0( 	Ο) 0( 	Ο ) Ο ί 	0)  
4Ο6 SCAPANIA 	SIMMONSII  0( Ο ) Ο ( 	Ο) 0( 	Ο) 0( Ο ) 01 	Ο) 0( 	0) 01 	Ο ) 0 ( 	Ο)  
188 UNKNOWN LEAFY LIVERWORTS  0( 0) .1( 	.1) . 9( 	.3) 0( 0 ) 0( 	Ο ) 0( 	Ο) Ο ( 	Ο ) 0( 	0)  

189 UNKNOWN  TIIALLOID LIVERWORTS  Ο ( Ο ) Ο( 	O) 0( 	Ο ) 0( Ο) 0( 	Ο ) 0( 	Ο ) 0 ( 	0 ) Ο ί 	Ο )  

MOSSES  

192  AULACOMNIUM ACUMINATUM  0 ( Ο ) 0 ( 	0) 0( 	Ο ) 0 ί  Ο) 0( 	Ο ) 0( 	Ο ) 0( 	0) Ο ί 	Ο )  
193  AULACOMNIUM PALi1STRE  0( Ο) O( 	Ο) 1 ( 	.2) 0( Ο) 0( 	Ο) 0 ( 	Ο ) 0( 	Ο) Ο( 	Ο )  
194  AULACOtlNIUM TURGIDUM  0 ί  Ο) 0( 	Ο ) 1( 	.3) 0 ( Ο ) Ο ί 	O) 0( 	Ο ) 1.0( 	.2) 0 ( 	0)  
448 BRACHYTHECIACEAE  0 ( Ο 1 Ο( 	Ο) 0( 	Ο ) 0( Ο ) 0( 	Ο) 0 ( 	0) .1( 	.3) 0( 	Ο )  
432  BRACIIYTHE1;IUM GROENLANDICUM  Ο ( 0 ) Ο ( 	0) .1 ( 	.7) Ο ( Ο ) Ο ( 	Ο)  0( 	Ο) 0 ( 	Ο ) Ο ί 	Ο)  
196  BRACHYTHECIUM TURGIDUM  0 ( Ο ) Ο( 	0) 0( 	Ο) Ο ( Ο) 0( 	0) 0( 	0) 0( 	Ο ) Ο( 	Ο )  
440  BRYUM ALGOV Ι C1JM  0( 0 ) 0( 	0) 0 ί 	Ο ) 0( Ο ) 0 ί 	0) Ο ί 	Ο) 0( 	Ο ) Ο ( 	0)  
199 P.RYUM ARCTICUM  0( 0) 0( 	Ο) 0( 	Ο ) Ο ( Ο ) 0 ί 	Ο) 0 ί 	Ο ) 0 ( 	Ο ) 01 	0)  
205 β RΥ UΜ STENOTRICHUM  0( Ο ) 0( 	Ο ) Ο ( 	Ο ) 0( 0) 0( 	Ο ) 0( 	Ο) .1( 	.1) 01 	Ο)  
43L 	3RYUF1 TORT I FOL 1 UM  0( Ο ) 0( 	Ο ) Ο ( 	Ο) 0( Ο ) 0 ( 	Ο ) 0( 	Ο) Ο( 	Ο 1 0( 	0)  
206 BYRl1M WRIGHTI  I  0 ( Ο ) 0( 	Ο) 0 ί 	Ο ) 0( Ο ) 0 ( 	0) 0( 	Ο ) 0( 	Ο) Ο ί 	0)  
383 BRYUM SP.  0( Ο ) 1( 	.3) 2.5( 	.5) 0( Ο) .1 ί 	.1) 0( 	Ο) .5( 	.5) 01 	Ο)  
209 CALLICRGON RICHARDSONII ROBUSTUM  0( O) 0( 	Ο) 0( 	Ο ) 0( 0) 0( 	Ο) 01 	Ο) 0( 	Ο ) 0( 	0)  

212 CAL.LIERGUN SP.  0 ί  O) 0( 	Ο) .4( 	.3) 0 ( 0 ) Ο ( 	Ο) 0 ί 	0) 0( 	Ο) 0( 	Ο)  
213 CAMPYLIUM STELLATUM  Ο ( Ο ) .2( 	,7 ) 10.2(1.0) 0 ( Ο ) 0 ί 	Ο) 0( 	0) 0( 	0) Ο( 	0)  
214 CATOSCOPIIJM NIGRITUM  0( Ο ) 0( 	Ο) 0( 	Ο) 0( O) O( 	Ο) 0( 	Ο ) 0( 	Ο) 0 ( 	Ο )  
215 CERATODON PURPUREUS  0( Ο) 0( 	Ο ) Ο( 	Ο) 0( 0) Ο ( 	Ο ) 0( 	Ο) Ο( 	Ο ) Ο ( 	0)  
216 CINCLIDIUM ARCTICUM  0( Ο ) 0( 	Ο ) .1( 	.1) 0( Ο ) 0 ( 	Ο ) 0( 	Ο ) 0 ί 	Ο ) Ο ί 	Ο )  
217 CINCLIDIUM LATIFOLIUM  0( Ο ) 0 ( 	Ο ) 0( 	Ο) 0( Ο ) 0( 	Ο ) 0( 	Ο ) 0 ί 	Ο) O( 	0)  
411 	CINCLIDIUM STYGIUM  0( Ο) Ο ( 	Ο ) 0 ( 	0) 0( Ο ) 0( 	Ο) 0( 	Ο) 0( 	0) 0( 	0)  
449 CINCLIDIUM SP.  0( Ο ) 0( 	0) 0 ( 	Ο ) 0( Ο ) 0( 	Ο ) 0( 	Ο ) 0 ( 	Ο) Ο ί 	0)  
218 C IRRIPHYLI_UM CIRROSUM  0( Ο) 0( 	Ο) 0( 	Ο) 0( 0) Ο( 	Ο ) Ο ί 	Ο ) 01 	Ο) Ο ( 	Ο)  
219  CRATONEURON ARCTICUN  0( Ο) .1( 	.1) 0 ί 	0) 0 ( Ο) 0 ( 	0 1 0( 	Ο ) .1( 	.2) 0( 	Ο )  
221 	CTENIDIUM MOLLUSCUM  0( 0 ) Ο ( 	Ο ) 0( 	Ο) 0( Ο ) 0( 	Ο ) 0( 	Ο ) Ο ( 	0) 0( 	Ο )  
223 CYRTOFINIUM HYMENOPHYLLUM  0( Ο) 0( 	Ο ) 0 ( 	Ο ) 0( 0) 0( 	Ο ) 01 	0 ) 0( 	Ο) Ο ( 	Ο)  
227 DICRANUM ANGUSTUM  Ο ( 0) Ο ( 	0) 0( 	Ο) 0 ί  Ο ) 1.3( 	.7) 0( 	0 ) Ο( 	Ο) 0 ( 	Ο)  
228 DICRANUM ELONGATUM  0( Ο ) 0( 	Ο ) Ο( 	Ο ) 0( Ο ) 0 ί 	0) 0 ί 	Ο) Ο( 	Ο) 01 	Ο)  
390 DICRANUM SP .  Ο ( Ο) Ο ( 	Ο ) Ο( 	Ο ) 0( 0) 0( 	Ο ) 0 ί 	Ο) 0( 	Ο) 0 ί 	Ο)  
229 DIDYMODON ASPERIFOLIUS  0( 0) 0( 	Ο ) 0( 	0) 0( Ο) 0 ( 	Ο) 0( 	Ο) Ο ί 	Ο ) Ο ί 	Ο )  
230 DISTICHIUM CAPILLACEUM  0( Ο ) .1( 	.3) 4.5(1.0) 0( Ο ) 0( 	Ο) 0( 	Ο ) 1.7(1.0) 0 ( 	0)  
232 DISTICHIUM 	INCLINATUM  0( 0) 0 ( 	0) 0( 	Ο ) 0( 0) 0( 	Ο ) Ο( 	0) .1( 	.4) • 0 ( 	0)  
233 DITRICHUM FLEXICAULE  0 ( 0) 0 ( 	Ο) 0( 	Ο ) Ο( 0) 0( 	Ο) 0( 	Ο) .6 ί 	.4) 0( 	0)  
236  DREPI\NOCLADUS 	BREVIFOLIUS  0( Ο) 3.4(1.0) .1( 	.1) 01 Ο) 0( 	Ο ) Ο( 	0) .3 ί 	.2) Ο ί 	0)  
237 ΠRΕΡΑΝΟς LΑΠΙ1S REVOLVENS  Ο( 0) 0( 	Ο ) 0( 	Ο) 0( Ο ) 0( 	0) Ο( 	0) Ο ί 	Ο) 0( 	0)  
238  OLEP/OIOCLADUS UNCINATUS  0( 0) Ο ( 	Ο ) 0( 	Ο ) 0( Ο) 0 ( 	Ο) 0 ί 	Ο ) 0( 	Ο ) Ο( 	Ο)  
239  Df1EPAN)CL4DUS SP.  0 ( Ο ) 0 ί 	Ο) 0( 	Ο ) 0( 0) 0( 	Ο) 0( 	Ο) 01 	Ο ) Ο ί 	0)  
240 ENCALYPTA ALPINA  0( Ο) 0 ί 	Ο) Ο ( 	Ο) 0( Ο ) 0( 	0) Ο( 	Ο) .4( 	.6) 0( 	0)  
241  ENCALYFTA PROCERA  0 ( Ο) 0( 	Ο ) Ο ( 	Ο) 0( Ο ) 0( 	0) 0 ί 	0) 0( 	Ο) Ο ί 	Ο)  
244  ENCALYPTA S P .  0 ί  Ο ) 0( 	Ο ) 0( 	Ο ) 0( 0 ) 0( 	Ο) 01 	Ο) 01 	Ο ) 0( 	0)  

246 FISSIDENS OSMUNDOID Ē S  0 ί  Ο) 0( 	Ο ) 0( 	Ο) 0( 0 1 0( 	Ο) Ο( 	Ο ) 0( 	0) Ο ί 	0)  
450 FISSIDENS SP.  0 ( Ο ) 0( 	Ο ) O( 	Ο ) Ο ( Ο) 01 	Ο) 0( 	Ο ) 01 	0 ) 0 ( 	0)  
247 FUNARIA ARCTICA  0( Ο) Ο( 	Ο) Ο ( 	Ο) 0( Ο ) 0( 	Ο ) 0( 	Ο ) 0( 	Ο) 0 ί 	Ο )  
250  NYLOCOMIUII SPLENDENS OBTUSIF ΘLIUM  0( Ο ) 0( 	Ο ) 0( 	Ο ) 0( Ο ) 0( 	Ο) 01 	Ο) 0( 	Ο) 0 ί 	0)  
251 	NYPNUM BAI18ERGERI  0 ί  Ο) 0( 	Ο ) 0( 	Ο ) Ο ί  Ο ) 01 	Ο) 0( 	Ο) 0( 	Ο) Ο ί 	Ο )  
252 HYPNUM CUPRESSI FORME  0( Ο ) 0( 	Ο ) 0( 	Ο ) 0 ί  Ο) Ο ( 	0) 0( 	Ο ) 0 ί 	Ο ) 0( 	0)  
253 HYPNUM PROCERRIMUM  0( Ο ) 0( 	0) Ο ί 	Ο) 0( Ο ) Ο ί 	Ο) Ο( 	Ο) 0( 	Ο) 0 1 	Ο)  
254  HYPNIJM RCVOLUTUM  0( 0) Ο ( 	Ο) 0( 	Ο ) 01 Ο) 0( 	Ο) 0 ί 	Ο) 0 ί 	Ο ) 0( 	Ο )  
256 HYPNUM SP.  0( Ο ) 0( 	Ο ) .1( 	.1) 0( Ο ) 0( 	Ο ) 0( 	Ο) .3( 	.2) 0 ( 	Ο )  
257 LΕΡΤι)CRYU Γ I PYRIFORMS  0 ί  0) 0 ( 	Ο ) 0( 	0) Ο ( Ο) 0( 	Ο ) 0( 	Ο) .1 ί 	.1) Ο( 	0)  
258 MEESIA TRI()UETRA  0( Ο) 0( 	Ο) 0( 	Ο) 0 ( Ο) 0( 	Ο) Ο ί 	0 ) 0 ( 	Ο) 0 ί 	Ο)  
259 MEESIA 11LIGINOSA  0 ί  Ο ) O( 	Ο ) 0( 	J1 Ο ί  Ο ) 01 	Ο ) 0( 	Ο ) 0( 	0) 0( 	0)  
444 MNIUM ANDREWSIANUM  0 ( Ο ) 0( 	Ο) Ο ί 	Ο) 0( 0 ) 0( 	Ο ) 0( 	Ο ) 0( 	Ο) 01 	Ο)  
260  MNIUM BLYTTI I  0( Ο ) 01 	Ο ) 01 	Ο ) 0( Ο) Ο( 	0) Ο ί 	Ο) 0( 	Ο ) 0 ί 	0)  
431 	PLAGIOMNILIM ELLIPTICUM  Ο ( Ο ) Ο ( 	Ο) .1( 	.6) 0( Ο) Ο ( 	Ο) 0( 	0) 0( 	Ο) Ο( 	Ο)  
262 MYURELLA JULACEA  0( Ο ) 0( 	Ο ) 0( 	Ο) 0( 0) 0 ( 	Ο ) 01 	Ο) 0 ( 	Ο ) 0 ί 	0)  
264  ONCOPHORUS WAHLENBERGII  0( O) .1 ί 	.1) .1( 	.3) 0 ( Ο ) 0( 	0) 0 ( 	Ο ) .1 ί 	.2) Ο( 	0)  
265 ORTHOTHEC[UM CHRYSEUM  0( Ο ) 0( 	0) Ο ( 	Ο ) 0( Ο ) Ο ί 	Ο ) 0( 	Ο ) 0( 	Ο) Ο( 	0)  
268 PHILONOTIS FONTANA PUM ILA  0 ( Ο) 0 ( 	Ο) 0 ( 	0) 0( 0) 0( 	Ο ) 0( 	Ο) .1( 	.1) 0 ( 	Ο)  
410 PLAGIOPUS OEDER.I.4NA  0( Ο ) Ο ( 	Ο) 0( 	Ο) 0( Ο) 0( 	Ο) 0 1 	Ο) 0 ( 	Ο ) Ο ί 	0)  
272  POGONATUM ALPINUM  Ο ( Ο ) 0 ( 	Ο ) .1( 	.2) 0 ί  Ο ) 1.1 ί 	.9) 0 ί 	Ο ) 1.1( 	.7) Ο ί 	Ο )  
446 POLYTRICHACEAE  Ο ( Ο ) 0 ( 	Ο ) 0( 	0) 0( 0) 0( 	Ο ) Ο ( 	Ο) 0( 	0) 0( 	0)  
275 POHLI A NUTANS  0( Ο) 0 ( 	Ο ) 0( 	Ο ) 0( Ο) 0( 	Ο) Ο( 	Ο ) 0 ( 	Ο ) Ο ί 	Ο)  
404 POHLI A SP.  0( Ο ) 0( 	0) .1( 	.3) 01 Ο) 0( 	Ο ) 0( 	0) .1( 	.2) Ο( 	0)  
276  RIIACOIIITRIUM LANUGINOSUM  0 ( Ο) 0 ( 	Ο) 0 ( 	Ο) 0 ί  0) Ο ( 	Ο ) 0 ( 	Ο ) 0 ί 	Ο ) Ο( 	Ο)  
278 RHYTIDIUM RUGOSUM  0( Ο ) 0( 	Ο ) 0 ί 	Ο ) 0( Ο) Ο( 	0) 0( 	Ο ) 0 ( 	Ο ) Ο ί 	Ο )  
279 SCORPI D IUM SCϋ RPIO1DES  Ο ( Ο ) 0( 	Ο ) 0( 	Ο) 0 ί  Ο ) Ο ( 	Ο) 0 ί 	Ο) 0 ( 	Ο) 0 ( 	Ο )  
280  SCCIRPIF)IUM TURGLSCENS  0 ( 0 ) 0( 	Ο) 0 ( 	Ο) 0( Ο) Ο ( 	Ο ) 0 ( 	Ο) 0 ( 	Ο ) Ο ί 	Ο)  
282 SPLACHNUM VASCULOSUM  0( Ο ) 0( 	Ο) 0( 	Ο) 0( Ο) 01 	Ο ) 0 ( 	Ο ) 0( 	Ο) Ο ( 	0)  
283 STEGONIA LATIFOLIA PILIFERA  0( Ο) Ο ( 	Ο ) 0( 	0) 01 Ο ) 0( 	Ο ) 0( 	Ο) 0( 	Ο) 0( 	Ο)  
285  TETRAFL000N MNIOIDES  0( Ο ) 0 ( 	0) 0 ( 	Ο ) Ο( 0) 0( 	0 ) Ο ί 	0) . 1( 	.1) Ο ( 	Ο )  
287  THUIDIUM ABIETINUM  0( Ο) 0( 	0) Ο ( 	Ο) 0( Ο ) 01 	Ο) Ο( 	0) .2( 	.4) Ο ( 	Ο )  
288  TIMMIA AUSTRIACA  01 Ο) 0( 	Ο) 0( 	Ο) 0( 0) 0( 	Ο) 01 	Ο ) .3( 	.2) 0 ( 	Ο )  
289 ΤΙΜΜ ί Α MEGAPOLITANA BAVARICA  0 ί  Ο ) 0 ( 	Ο ) 0( 	Ο) 0( Ο ) Ο ( 	Ο ) Ο( 	Ο ) 0( 	0) Ο ί 	Ο)  
290  TIMMIA NORVEGICA  Ο( Ο ) 0 ( 	Ο ) 0 ( 	Ο) 0( 0) 0 ( 	Ο) 0 ί 	Ο) 0( 	Ο) 0 ί 	Ο)  
291 	TOf Ί FNTHYPNUM  NI  TENS  01 0) Ο( 	0) 2.0( 	.3) 0 ( Ο) 0( 	Ο ) 0 ί 	Ο) 3.3(1.0) 0( 	0)  
292  TORTELLA ARCTICA  0 ( Ο) 0 ( 	Ο ) 0( 	Ο) 0( Ο ) Ο ( 	Ο) Ο( 	Ο) 0( 	Ο ) 0 ( 	Ο)  
296 TORTULΑ RURALI S  0( O) 0( 	0) Ο( 	Ο ) 0( Ο ) 0 ( 	0) 0 ί 	0) .1 ( 	.1) Ο ί 	Ο1  
298 VOITIA HYPERBOREA  0 ( 0) 3( 	0) 0( 	Ο) Ο( Ο) Ο ( 	0) 01 	Ο) 0( 	Ο) Ο ί 	0)  
903 UNKNOWN MOSS  .1( .2) 0 ( 	Ο) 0( 	Ο) 0( Ο ) .1( 	.2) .1( 	.4) .1( 	.7) Ο ί 	Ο)  

LICHENS  

299 ALECTORIA NIGRICANS  Ο ( Ο ) 0 ( 	Ο ) 01 	Ο) 0( 0) .1( 	.1) 0 ( 	Ο) .4( 	.6) 01 	Ο)  
300 ALECTORIA OCHROLEUCA  0( Ο ) 0( 	Ο ) Ο( 	Ο) 0 ί  Ο ) .1( 	.2) 0 ( 	Ο) 0( 	Ο) 01 	0)  
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Table B4 (cont'd).  

1309 1310 1311 1312 1313 1318 1401 1402 

307 CALOPL.ACA SP. 0 ί 	0) 0 ( 	Ο) Ο( 	Ο ) 0( 	01 0 ί 	01 0( 0) .1( 	.7) 0( 	3) 

310 CETRARIA CUCULLATA 0( 	Ο) 0 ( 	Ο) 0( 	Ο) 0 ( 	0) . 1 ί 	.4) 0( 0) 1.3(1.0) Ο ί 	Ο) 
311 	CETRARIA DELISEI 0( 	Ο) Ο( 	Ο ) 0( 	0) 0 ί 	Ο) Ο ( 	Ο) Ο( 0) 0 ί 	01 0 ί 	Ο ) 
312 CETRARIA 	ISLANDtCA 0( 	Ο ) 0 ( 	Ο ) .1( 	.2) 0 ( 	Ο ) .1( 	.7) O( 0) 2.5(1.0) 0( 	0) 

314 CETRARIA NIVALIS 0( 	0) O( 	Ο) 0( 	Ο) 0 ί 	0) Ο( 	0) Ο ( 0) .6(1.0) 0( 	Ο) 
315 CETRARIA 	RICIIARDSONII 0( 	0) 0 ( 	0) 0( 	0) 0 ( 	Ο) 0( 	0) Ο( Ο ) .1( 	.1 ) Ο ί 	Ο ) 
316 	CETRARIA TILESII 0 ί 	0) 0( 	0) 01 	Ο ) 0 ί 	0) Ο( 	Ο) Ο( 0) Ο( 	Ο ) 0( 	Ο) 
385 CI.ADONTA GRACIL'S 0 ( 	Ο ) 0( 	0) 0( 	Ο) 0 ί 	Ο) .1( 	.2) 0( 0) 0( 	Ο ) 0( 	Ο ) 
318 C Ι:Απ ύ ΝΙΑ LEPIDOTA 0 ί 	Ο) 0( 	0) 0( 	Ο) 0( 	0) .1( 	.3) 0( 0) 0 ί 	Ο) Ο ί 	0) 
427 CLADONtA PHYLLOPHORA 0 ί 	Ο) .1( 	6 ) .1( 	.1) 0( 	0) 01 	Ο ) 01 0) 0( 	0 ) 0( 	0 ) 
319 CLADONIA FOCILLUM 0( 	Ο) 0( 	Ο) .1 ί 	.3) 0( 	Ο ) .2( 	.6) 01 0) .1( 	.9) 0( 	Ο ) 
320 CLADONIA SOUAMOSA Ο ί 	Ο) Ο ί 	0) 0( 	0) 0( 	0) 0( 	Ο ) 01 0) 0( 	0) 0 ί 	0) 
322 CLADONIA SP. 01 	01 0 ί 	Ο ) 0 ί 	Ο ) 0 ί 	0) 0 ί 	0) 0 ί  Ο) 0 ί 	0) 0( 	Ο ) 
327 CORNICULARIA DtVERGENS Ο ( 	0) Ο( 	Ο ) 0( 	Ο) 0( 	Ο) 0( 	Ο) 0( 0 ) .1( 	.1) 01 	Ο) 
328 DACTYLINA ARCTICA 0( 	Ο ) 0 ( 	0) 0 ( 	Ο ) 0( 	0) .1( 	.8) 0( Ο ) .2(1.0) 0( 	Ο ) 
329 DACTYLINA RAMULOSA 0( 	Ο) Ο ( 	0) 0( 	0) 0 ί 	0) 0( 	Ο ) 0 ( Ο ) 0( 	0 ) Ο ί 	Ο1 
330 EVERNIA PERFRAGILIS Ο( 	0) Ο( 	Ο) Ο( 	Ο) 01 	0) Ο ί 	0) Ο( Ο) .1( 	.7) 0( 	Ο ) 
331 	FULGENStA BRACTEATA 0( 	Ο ) 0( 	0) 0( 	Ο) O( 	Ο) 0 ( 	0) Ο ί  Ο ) 0( 	0) 0 ί 	Ο ) 
332 GYALECTA FOVEOLARIS 0 ( 	Ο) 0( 	Ο) 0 ί 	Ο ) 01 	Ο) 01 	0) 0 ( Ο ) 0 ί 	Ο) 0( 	0) 

334 HYPOGYMNIA SUB ι9BSCURA 0( 	Ο ) 0( 	0) Ο( 	0) 0( 	0) .1( 	.3) 01 0) .2( 	.9) 01 	0) 

336 LECANORA Ē ΡΙΒ RΥΟΝ 0( 	Ο) 0 ί 	Ο) Ο( 	0) 0( 	Ο ) .5( 	.4) 0 ( Ο ) 1.1( 	.8) Ο( 	Ο ) 
428 LECIDEA R.^MULOSA 0 ( 	Ο) Ο ( 	0) 0( 	0) 0 ( 	0 1 0( 	0) 01 Ο ) 0( 	Ο ) 0( 	01 

339 LFCIDEA VERNAL'S 0 ( 	Ο ) Ο( 	Ο) Ο ( 	Ο ) 0( 	Ο ) Ο( 	0) 0 ( Ο) .1( 	.1) 0 ( 	Ο) 
393 Ι ΕΡΤΠG ι UM S I NNI IATUM  0( 	Ο) 0( 	0) 01 	Ο) 0 ί 	Ο) 0 ί 	Ο) 0( 0) 0( 	Ο) Ο ( 	Ο) 
342 LOPADIUM 	FECUNDUM  0( 	Ο) Ο ( 	Ο) 0( 	0) 0( 	Ο ) 6.5( 	.4) 0 ί  Ο ) 2.5(1.0) 01 	0) 

343 OCIIRUI ΣCHIA FRIGIDA  0( 	0) Ο( 	0) Ο( 	0) 0( 	0) 11.0(1.0) 0( Ο) 2.8 ί 	.8) 0( 	Ο) 
413 OCIIROLECHIA FRIGIDA THELEFHOROIDES  0( 	0 ) 0( 	Ο) 0( 	0) 0( 	0) 0( 	0) 0( Ο ) 0( 	0) Ο ί 	0) 
348 PELTIGERA APHTHOSA  0( 	0) Π( 	0) .1( 	.4) 0( 	Ο) 01 	0) 0( 0) .1( 	.1 ) 0( 	Ο ) 
349  PELTIGERI\ CANINA S.L.  0( 	0) Ο ( 	Ο) .1( 	.3) 0( 	Ο ) .1 ί 	.1) 0( Ο ) .1( 	.6) Ο ( 	Ο ) 
353 PELTIGERA SPURIA  SOREDIATA  0( 	0) 0( 	0) 0( 	Ο ) 01 	0) 0( 	Ο ) 0 ί  Ο) 0 ( 	0 ) Ο ί 	0) 
418 PER7USARiA CORIACEA  0( 	0 ) 0 ( 	Ο ) Ο( 	0) 0 ( 	Ο ) 0( 	Ο ) 0( 0) 0( 	0) 0 ( 	Ο) 
358 PERTUSARIA DACTYLINA  0 ί 	0) 0( 	Ο) 01 	0 1 Ο ί 	Ο) 0( 	Ο ) Ο ( Ο) 0 ί 	0) Ο ί 	Ο ) 
384  FERTUSARIA SP.  0( 	Ο) Ο ( 	Ο) 0 1 	Ο) 0( 	Ο) 0 ί 	Ο) 0( Ο) .1( .1) 0 ί 	Ο) 
360  PHYSCONIA MUSCIGENA  0 1 	Ο ) 0( 	Ο ) 0( 	Ο ) 0 ί 	Ο) Ο ( 	Ο ) 0( Ο) .3(1.0) 0( 	0 ) 
412 PSOROMA IIYPN0RUM  0 ( 	0) 0( 	0) 0( 	0 ) 01 	0 ) 0 1 	Ο) 0( Ο ) Ο ( 	Ο) Ο ί 	Ο)  
400 SOL.OR INA SP.  0 ( 	01 0( 	Ο) 0 ( 	0) 01 	Ο) Ο( 	Ο ) 0 ί  Ο) .2( .7) 0( 	Ο) 
369 SPHAEROPHORUS  GLOBOSUS  0 ( 	0) 0( 	Ο ) 01 	Π) 0( 	0 ) .2( 	.7) 01 Ο ) Ο( 	Ο ) 01 	0) '  
370  STEREOCAULON ALPINUM  Ο ( 	0) 0( 	Ο) 0 ( 	0) 0 ί 	0) Ο( 	Ο) 01 Ο) 0 ί 	Ο) 0( 	Ο) 
372  TIIAMNOLIA SUBULIFORMIS  0( 	0) .1( 	1) 2.0( 	1) 0 ( 	Ο ) .3(1.0) 0( Ο) 1.7(1.0) Ο( 	Ο ) 
429  TONINIA CIJMULATA  0( 	Ο ) 0( 	0) 0( 	Ο) 0 ί 	0) Ο( 	Ο ) 0( Ο ) 01 	Ο) Ο( 	0) 
375 XAN7HORIA ELEGANS  0 ( 	0) 0( 	0 1 0( 	Ο) 0( 	Ο) Ο( 	Ο) 0( 0) 0( 	Ο) 0( 	Ο ) 
403 UNKNOWN  CRUSTOSE LICHEN  0( 	Ο) .1( 	3) 0( 	0) 0 1 	Ο) 0 ί 	0 ) 0( 0) 2.2 ί 	.4) Ο ( 	0) 
378 UNKNOWN  FRUTICOSE LICHEN  0 ( 	Ο) 0 ί 	Ο ) 0( 	0 ) 0 ( 	0 ) .1( 	.3) 01 Ο) .2 ί 	.7) .1( 	7) 

379 NOSTOC COMMUNE  0( 	0) .1( 	.41 0( 	Ο ) 0( 	0 ) 0( 	Ο) Ο ί  0) 0( 	0) Ο ( 	Ο) 
380 NOSTOC SP.  0 ί 	Ο ) 0( 	0) 0( 	0 ) 0 ( 	0) 0 ί 	0) 0( 0) 01 	0) Ο ί 	0) 

1403 1404 1406 1408 1411 1413 1415 1420 

VASCULAR PLANTS  
2 ALOPECURUS 	ALPINUS 	ALPINUS  0( 	Ο ) 0( 	0) 0 ί 	0) 0( 	Ο ) Ο ( 	0) 0( Ο ) 0( 	Ο) Ο ί 	Ο ) 
3 ANDROSACE-: CHAMAEJASME LEHMANNIANA 0( 	Ο ) 0( 	Ο) 0 ί 	0) 0( 	Ο ) 0( 	Ο ) 0 ί  Ο ) 0 ί 	0) Ο( 	Ο) 
4 ANCJROSACC S Ē PTENTRIONALIS 0( 	0) 0( 	0) 0 ί 	0) 01 	0) 0( 	Ο) 0 ί  Ο ) 0( 	Ο ) Ο ί 	Ο ) 
5 ANEMONE PARVIFLORA 0( 	0) 0 ( 	Ο ) 0( 	Ο) 0 1 	Ο) 0 ( 	0) 0( 0) 0( 	Ο ) 0( 	Ο) 
6 ANEMONE RI  C ΗΑR ΟS3Ν1  I  0 ί 	Ο) 0( 	Ο ) 0 ί 	0) 0( 	Ο) Ο( 	Ο) 0( Ο ) 0 ί 	Ο) Ο ( 	Ο ) 
9 ARCTΑGROSi1S LATIFOLIA S.L.  .1 ί 	.5) 0( 	Ο ) 0( 	0 ) 01 	0) 0( 	Ο ) 0( 0) 0( 	Ο) 0( 	0) 

10 ARCTOPHIL^, FULVA  0 ί 	Ο ) 01 	0) 0 ( 	Ο) Ο ( 	0) Ο ( 	Ο) 0 ( Ο1 0 ί 	Ο ) 0( 	Ο ) 
12 ARMERIA MARITIMA ARCTICA  0 ί 	0) 0 ( 	Ο) 0( 	Ο ) 0( 	Ο) 0( 	Ο) 0( 0) 0 ί 	Ο ) 0( 	Ο) 
13 ARTEMISIA 	ARCTICA 	ARCTICA  Ο ( 	Ο) 0 ( 	0) Ο( 	Ο ) 0( 	0) 0 ( 	0) 0 ί  Ο ) Ο( 	Ο ) 0( 	0) 

14  ARTEMISIA 80REALIS  0( 	0) 0( 	0) 0 ί 	0) Ο ( 	Ο ) 0( 	Ο ) Ο ( Ο) 0( 	Ο ) Ο ί 	0) 
15 ARTEMISIA GLOMERATA  0 ( 	0) 0 ( 	Ο ) 0( 	0) 0( 	0) Ο ( 	0) 0 ί  Ο) 0( 	0) Ο ί 	Ο ) 
18 ASTRAGALUS ALPINUS  0( 	Ο ) Ο ί 	0) 0 ί 	Ο ) 0( 	0) 01 	0) Ο ( Ο ) 0( 	0) Ο ί 	0) 
19  ASTRAI3ULUS UMBELLATUS  0 ί 	0) Ο ( 	Ο ) 0( 	η) 0( 	Ο ) 1.1( 	6) 0( Ο) 0( 	0) 0 ί 	Ο ) 
22 BRAVA PURPURASCENS  0 ί 	0) Ο ( 	0) 0( 	Ο ) 0( 	Ο) 0( 	Ο) Ο( 0) O( 	0) 0( 	0) 

23 BRAVA SP.  Ο( 	Ο) 0( 	0) 0 ί 	Ο) 0( 	Ο) Ο( 	0) 0 ( Ο ) 0( 	0) Ο ( 	Ο ) 
24 BROMUS PUMPELLIANUS ARCTICUS  0( 	0) 0( 	0) 0( 	0) 0( 	Ο ) 0( 	0) Ο ( Ο) 0( 	Ο ) 0 ί 	Ο) 
25 CAL7HA  PALUSTRIS  ARCTICA  0( 	Ο) 0 ί 	Ω) 0( 	ύ ) 1 ί 	.1) 0( 	0 ) 01 0) 0 ί 	Ο) Ο ί 	Ο ) 
27 CARnAMINE DIGITATA  .1( 	.2) 0( 	Ο ) 0 ί 	Ο) 0( 	0 ) 0( 	Ο ) 0 ( Ο) 0( 	Ο) 01 	Ο) 
28  CAIJDAMINE PRATENSIS ANGIJSTIFOLIA  0( 	Ο) 0( 	0) Ο( 	Ο ) 0( 	Ο ) 0( 	0) 0( Ο ) Ο( 	Ο) Ο ( 	Ο ) 
29 CARER AQUATILIS S.L.  0( 	0) 26.8(1.0) 37.7(1.0) 22.4(1.0) 0( 	Ο) 39.9(1.0) 12 	1(1.0) 6.6(1.0) 

30 CAREX ATROFUSCA  0( 	0) Ο ( 	Ο) 0 ί 	Ο ) 01 	Ο ) 0( 	Ο ) 0( 0) 0 ( 	0) .3 ί 	.2) 
31 	CAREX BIGELOWI!  14.3( 	.9) 0( 	Ο) 0( 	Ο) 0( 	Ο) 0 ί 	0) 0( 0) 4( 	.3) Ο( 	0) 
33 CARER MARINA  0( 	Ο ) 0( 	0) 0 ( 	0) 0( 	Ο) 0( 	Ο ) Ο ( Ο) 0 ί 	0) 0( 	0) 

35 CARER ME ΓIBRANACEA  0 ί 	0) Ο( 	Ο) 0( 	Ο) 0 ί 	0) 0 ί 	Ο) 0( Ο ) 0( 	Ο ) Ο( 	Ο) 
36 CARER MISANDRA MISANDRA  0( 	Ο) 0( 	Ο) .2( 	4) 0 ί 	Ο ) 0 ( 	0) Ο ί  0) 2 	2( 	.8) 1.0( 	.9) 

37  CAREX RARIFLORA  0( 	Ο ) 2.9( 	.7) 0( 	Ο) Ο( 	0) Ο( 	Ο) 0( 0 ) 0( 	0) 11.2(1.0) 

38 CARER  ROTUNDATA  0( 	0) Ο( 	Ο) 0( 	0) 0( 	0) 0( 	Ο ) 3.9( 9) 0( 	Ο) 3.3(1.0) 

39 CAREX RUPESTRIS  0 ( 	0 ) 0( 	Ο) 0( 	Ο ) 0( 	Ο) 1.6( 	7) 01 0) 0 ί 	Ο ) 01 	0) 

40 CAP,EX SAXATILIS LAXA  0 ί 	0) 0( 	Ο) 0( 	Ο) Ο( 	Ο ) 0( 	Ο ) .5( 3) 01 	0) 0( 	0) 

41 	CAREX SC IRPOI DEA  0( 	Ο) 01 	Ο) 0( 	O) 01 	Ο ) 0( 	0) 0 ί  Ο) 01 	0) Ο ί 	Ο ) 
42 CAREX SUBSPΑΤHACEA 0( 	0 ) 1.6( 	8) 0( 	0) 0( 	Ο) 0( 	0) 0( 0) 0( 	Ο) 2.1( 	.9) 
44 CAREX VAGINATA 0 ( 	0) 0( 	Ο ) 0 ί 	0) 0( 	Ο ) 0 ί 	Ο ) 0( Ο) 0( 	Ο) 01 	0) 
45 CANEX 5Ρ. .1( 	.1) 0( 	Ο) 0( 	Ο ) 0 ( 	Ο ) 0( 	Ο ) 0( Ο ) 1( 	.1) Ο ί 	0) 
46 CASSIOFE TETRAGONA TETRAGONA 1.5 ί 	.7) Ο ( 	Ο) 0 ί 	0) Ο( 	Ο ) Ο( 	Ο) 0( 0) 0 ί 	Ο) 0( 	0) 
47 CERASTtUM ΒEEP.INGIANUM BEERINGIANUM 0 ( 	0) 0 ( 	0) 0 ί 	Ο ) 0( 	0) 0( 	Ο ) 0( 0) Ο ( 	0) 01 	Ο) 
49 CHRYSANTHEMUM I NTEGR I FOL I UM 0( 	Ο ) Ο( 	Ο) 0( 	0) 0 ( 	0) Ο ( 	Ο) 0( 0 ) Ο ί 	0) . 1( 	.1) 
51 	COCHLEARIA OFFICINAL.IS ARCTICA  0( 	0) 0( 	Ο ) Ο ( 	Ο) 0 ί 	Ο ) 0 ί 	0) 0( 0 ) 0( 	0) Ο ( 	Ο) 
52  DEJ5CHAMPSIA CAESPITOSA ORIENTAL'S  0( 	0) Ο( 	Ο) 0( 	0) 0( 	Ο ) 01 	0) 0 ί  Ο ) 0( 	Ο ) Ο ( 	Ο) 
53 DRABA ALPINA  0( 	Ο) 0( 	0) 01 	Ο) 0 ί 	Ο ) 01 	Ο ) 0 ί  Ο) 41 	.9) 0 ί 	0) 
56 DRABA LACTEA  0( 	Ο) 0( 	Ο) .1( 	.1) 0 ί 	Ο ) Ο ( 	Ο) Ο ί  0 ) 0( 	Ο ) .1 ί 	.1) 
57 DRABA SP.  0( 	0) 0( 	0) 01 	Ο) 0( 	0) 0 ί 	0) 0 ( 0) 01 	Ο) Ο ( 	0) 
58 DRYAS 	INTEGRIFOLIA 	INTEGRIFOLIA  10.4(1.0) 0( 	0) 17.9(1.01 0 ί 	Ο ) 31.5(1 	0) 0( 0) 1 6 . 3(1.0) .1( 	.3) 

59 DUPONTIA  FISHER) 	S.L.  0 ( 	0) 0( 	Ο ) 01 	Ο ) 01 	0) 0( 	Ο ) 0( 0) 0( 	0) Ο ί 	Ο ) 
61 	ELYMIJS ARENARIUS MOLLIS VILLOSISSIMUS  0( 	Ο ) 0( 	Ο ) 0( 	0) 0 ί 	Ο ) 0( 	0) 0( Ο ) 0( 	0) 0( 	0 ) 
62  EFILODIUN LATIFOLIUM  0( 	0) 0 ( 	0) 0 ( 	0) Ο ί 	Ο) 0( 	0) 0 ί  Ο) Ο ( 	Ο ) Ο ί 	0) 
63 LQUISETUM ARVENS Ē  0 ( 	Ο) Ο ( 	Ο ) 0( 	Ο ) 0 ( 	Ο ) 01 	Ο) 0( 0) 0( 	01 01 	Ο ) 
64  EOUISEIUM SC I RPO I UES  0( 	Ο) 0( 	Ο) 0( 	Ο ) 0 ί 	Ο ) 0( 	Ο ) 0( Ο) 01 	Ο ) Ο( 	0) 
65  EOIJISEIIJN VARTEGATUM  0( 	0) .1( 	.1) .1( 	.3) 0( 	01 0( 	0) 0( Ο) 1 ί 	.9) .1 ί 	.3) 
66 ERICERON ERI OCEPHALUS  0( 	Ο) Ο( 	0) 0( 	0) 01 	Ο ) 0( 	Ο ) 0 ί  Ο) 0( 	0) 0( 	Ο) 

399 ER'OPHORUM ANGUST  I FOL I UM  S.L.  14.0( 	.9) 7.8(1.0) 9.1(1.0) .7 ί 	.6) 0( 	0) 1.1( 8) 5( 	.4) 1.8(1.0) 

Ε ', 9 ERIOPHORUM 	RUSSEOLUM  0 ( 	0) .9(1.0) 0( 	Ο) 0 ί 	Ο ) 0( 	0) 0( Ο) 0( 	01 .1( 	.9) 

70 ERIOPHORUM SCHEUCHZERI 	SCHEIJCHZERI  0 ί 	0) 0( 	Ο ) 0( 	Ο ) 2.5(1.0) 0 ί 	Ο ) . 5 ί  9) 0( 	Ο ) 0 ί 	0) 
72 ER)OPHORUII VAG I NATUM  3.3( 	.3) 0 ( 	Ο) 01 	0) 0( 	0) 0( 	0) 0 ( Ο) 01 	0) 0( 	0) 

73 EUTREMA EDNARDSII  0( 	Ο ) 0( 	Ο ) .1( 	.1) 0 ί 	Ο) 0( 	Ο) 0( Ο) .1 ( 	.6 ) Ο ί 	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 0( 	Ο) 0( 	Ο) 0( Ο) Ο ( 	0) 0( 0) 0 ί  Ο) 0 1 Ο ) 0 ί  0)  
76 FESTUCA RUBRA 0( 	Ο ) Ο ί 	Ο ) 0( Ο ) 0( 	Ο ) 0( Ο ) 0( Ο ) 0 ί  0) 0( 0)  
78 GENTIANELLA PROPINOUA PROPINOUA Ο ί 	Ο) 0( 	Ο ) 0( Ο) 0( 	Ο ) Ο ί  0) Ο ( 0) 0( Ο ) Ο( 0)  
79 HIEROCHLOE PAUCIFLORA 0 ( 	0) 0( 	Ο ) 0( Ο ) Ο ί 	0) 0 ( Ο) Ο ( Ο) Ο ί  0) Ο( 0)  
83 J(JNCl1S BIGLUMIS 0( 	0) Ο( 	Ο ) Ο ί  0) Ο( 	Ο ) 0 ( Ο ) 0( Ο ) . 	1 	ί  .7) . 	1 ( .2)  
84 JUNCUS CASTANEIJS CASTANEUS 0( 	0) 0( 	0) Ο( Ο ) 0( 	0) Ο ( Ο) 0( Ο ) 0( Ο ) 0 ( Ο)  
86  KODUES)A MYOSIJROIDES 0( 	Ο ) 0( 	0) 0( Ο ) 0 ί 	0) 0( 0) 0 ( 0) 0 ( 0) Ο ί  Ο )  
89 L.ESOIJERELI.A ARCTICA 0 ί 	Ο ) Ο( 	Ο) 0( Ο ) 0 ί 	0) 0( 0) Ο ί  0) 0 ί  0) Ο ( Ο )  
90  1IOYD)A SEP.CTINA 0( 	Ο) 0( 	0) 0( Ο) 0 ( 	Ο) 0 ί  Ο) Ο( Ο ) 0( Ο) Ο( Ο)  
91 	LUZIJLA ARCTICA .1 ί 	4) 0 ί 	Ο) .1( .3) 0 ί 	Ο ) Ο( Ο) 0( Ο ) .1( .4) Ο ί  0)  

92 LUZULA CONFUSA 0 ί 	0) 0 ( 	0) 0( Ο ) Ο ί 	0) 0 ί  Ο) Ο ί  Ο) 0 ( Ο ) Ο ί  Ο)  
94 MINUARTIA ARCTICA Ο( 	0) 0( 	Ο) Ο ( Ο ) Ο ( 	Ο) 0 ( 0) Ο ί  0) 01 0) Ο( 0)  

96 MINUARTIA RUBELLA 0( 	0) 0( 	Ο) Ο( Ο) 0 ( 	Ο ) 0 ί  Ο) Ο ( 0) .1 ί  .1) 0( 0)  

100  OXYTROPIS BOREALIS 0 ί 	Ο ) 0 ( 	Ο) 0( Ο) 0( 	Ο ) Ο ( Ο) 0 ( Ο ) 0 ( 0) Ο ί  Ο )  
103 OXYTROPIS 	NIGRESCENS 	BRYOPHILA 0 ( 	Ο) 0( 	0) 0( Ο) 0( 	Ο) 3.2(1.0) Ο( Ο ) 0( Ο) Ο( Ο)  
105 PAPAVER LAPPONICUM OCCIDENTALS 0 ( 	Ο) 0( 	0) 0 ί  Ο) Ο ί 	Ο ) 0 ( 0) Ο ( 0) 0 ί  0) Ο ί  Ο )  
106 PAPAVER MACOUNII .1( 	3) 0( 	Ο) 0 ί  Ο) 0( 	Ο) 0 ( Ο ) 0 ί  Ο) 0 ί  Ο ) 0 ( Ο)  
108 PARRYA NUDICAULIS N1)DICAULIS 0( 	0) O( 	Ο ) 0 ( Ο) 0 ( 	0) Ο( Ο ) 0 ( Ο ) 0( Ο ) 0( Ο)  
109  PEOICIJLARIS CAPITATA 0( 	Ο ) Ο ί 	Ο ) Ο ί  Ο ) Ο ί 	0) .1 ί  1) 0( Ο) 0( Ο) Ο ί  Ο)  
110 PEDICULARIS LANATA 0( 	Ο ) 0 ί 	Ο ) .1( .2) 0 ( 	0) 0( Ο ) Ο ί  Ο ) .1( .2) Ο ί  Ο)  
112 P Έ DICULARIS Sl1DETICA 	INTERIOR 0( 	Ο ) 0 ( 	Ο) 0 ( Ο) Ο( 	0) 0( Ο) Ο ί  Ο ) 0 ί  Ο) Ο( Ο )  
381 	PEDICULARIS Sl.1DETICA S.L. 0 ( 	Ο ) .2( 	7) Ο ( 0) O( 	Ο ) 0 ( Ο ) 0( 0) Ο ί  Ο ) .3( .9)  

114 	PL ΓASITES FRiGIDL1S 0( 	Ο ) 0 ( 	Ο ) 0( 0) 0( 	Ο ) Ο( Ο ) 0 ( 0) 0( Ο ) Ο( Ο)  
117  Ρ0!'  ΑLPIG:NA 0( 	01 0( 	Ο) Ο( Ο ) Ο( 	Ο) 0( Ο ) 0 ί  0) 0 ί  Ο) 0 ( Ο)  
118 POA ARCTICA 0 ( 	Ο ) 0( 	Ο ) Ο( 0) 0 ί 	Ο) 0( Ο ) 0 ί  Ο ) 0( Ο ) Ο ( Ο )  
119 POA  GLAUCA 0 ( 	Ο) 0( 	Ο) Ο ί  Ο ) 0( 	Ο ) Ο ί  Ο) 0( Ο ) 0( 0) Ο( 0)  

121 	ΡΟΑ SP. 0 ί 	Ο ) 0 ( 	Ο) 0( Ο ) 0 ί 	Ο ) Ο ί  Ο) 0( Ο) Ο ί  Ο ) 0 ί  Ο)  
122 POLEMONIUM BOREALE 0( 	0) Ο( 	0) 0( Ο ) 0 ί 	0) Ο ί  Ο ) 0 ( Ο ) 0 ( Ο) Ο ί  Ο)  
124 POLYGONUM VIVIPARUM .1( 	.2) .1 ( 	7) . 1 ί  .2) Ο ί 	0) . 1 ί  5) Ο( Ο) 0( Ο ) .2( .6)  

127 POTENTILLA UNIFLORA 0 ί 	Ο ) 0 ( 	Ο) Ο( Ο ) 0( 	Ο) 0( Ο) Ο ί  0) 0 ( Ο ) 0( Ο )  
129 PUCCINELLIA ANDERSON)) 0( 	Ο ) 0 ( 	Ο) 0( 0) O( 	0 ) 0 ( O) 0( Ο) 0( 0) Ο ί  Ο )  
130 PUCCINELLIA PHRYGANODES Ο( 	0) Ο ( 	0) 0( Ο ) 0 ί 	Ο ) Ο( 0) 0 ί  0) 0( Ο) Ο ί  0)  

131 	PYROLA GRANDIFLORA 0( 	0) 0 ί 	Ο ) 0( 0) Ο ( 	0) 0 ( Ο) 0 ί  Ο ) 0( Ο) Ο ί  Ο)  
133 RANIJNCULU5 PALL.ASII 0( 	Ο) 0 ( 	Ο ) 0( Ο ) .6(1.Ο) 0( Ο ) 0 ( 0) 0( Ο) Ο( 0)  

134 RANUNCULUS  PEDATIFIDIJS AFFINIS 0( 	Ο ) 0( 	Ο) 0 ί  Ο ) 0 ( 	Ο ) 0 ί  Ο) 0 ( Ο ) Ο( Ο ) Ο( Ο )  
137 SAGINA 	ΙΝ -iFRf1ED1A Ο ( 	0) Ο ( 	Ο ) 0( ύ ) Ο ( 	Ο ) 0( Ο ) Ο( Ο ) Ο ί  Ο) 0 ( Ο)  
139 SALIX ARCTICA 0 ( 	01 .1( 	5) .1( 2) Ο( 	Ο ) 0( Ο) Ο ί  Ο) 1.3 ί  .8) .1( .2)  

140  SALIX LANATA RICHARDSONII 0 ( 	0) 0( 	0) 0 1 Ο ) 0 ( 	Ο ) 0( Ο) Ο ( 0) 0 ί  Ο) Ο ί  Ο )  
141 	SALIX OVALIFOI_IA OVALIFOLIA 0 ί 	0) Ο ( 	Ο ) 0 ί  0) 0 ( 	Ο ) 0 ί  Ο) Ο ( 0) 0( 0) .1 ί  .7)  

142 SALIX PLANIFOLIA PULCHRA PULCHRA 0 ί 	Ο ) .5 ( 	2) . 1 ( 2) 0 ί 	Ο ) Ο ( Ο ) 0 ί  0) Ο ί  Ο ) 0 ί  0)  

143 SALIX RET!CULATA RETICULATA 8.7(1.0) .1( 	5) 2.1( 9) Ο( 	Ο) 2.2( 9) 0( Ο ) 3.5( .9) .1( .2)  

144 SALIX ROTUNOIFOLIA ROTUNDIFOLIA 1.0( 	.5) 0 ( 	Ο) 0( Ο ) Ο ( 	0) .1 ( 1) 0 ί  Ο) .1( .1) Ο ί  Ο )  
145 SAUSSUREA ANGUST[FOLIA 0( 	Ο) 0 ί 	Ο ) 0( 0) 0 ( 	Ο ) 0 ( Ο) Ο( Ο) 0 ί  0) Ο( 0)  

146 SAXIFRAGA CAESPITOSA 0( 	Ο ) 0( 	Ο ) 0 ( 0) 0( 	0) Ο ( Ο ) 0 1 Ο) Ο ( Ο ) Ο( Ο)  
147 SAXIFRAGA CERNUA 0( 	Ο) Ο ί 	Ο) Ο( Ο) 0 ί 	Ο) Ο( Ο) 0( 0) 0( Ο) Ο ( 0)  

148 SAXIFRAGA FOLIOLOSA 0( 	01 .5( 	6) 0( Ο) 0( 	0) 0 ( Ο ) 0 ί  Ο ) 0 ί  Ο ) .1( .4)  

149  SASIFRAGA HIERACIFOLIA 0( 	Ο) 0( 	0) 0( 0) Ο ( 	Ο ) 0( Ο ) Ο ( Ο ) 0( Ο) 0 ί  0)  

150 SAXIFRAGA HIRCULUS PROPIN(lUA 0( 	0) .4( 	5) .1( 2) 0 ί 	0) 0( 0) 0 ί  Ο) Ο ί  0) .1( .4)  

151 	SAXIFRAGA ΟΡPOSITIFΟLIA OFPOSITIFOL)A 0( 	Ο ) 0 ( 	Ο) 0( Ο) 0( 	0) 1.1( .9) 0 ί  0) .1( .5) Ο ί  01  
154 SENECIO ATROPURPUREUS FRIGIDUS .1( 	.7) Ο ί 	Ο ) Ο ί  0) 0 ( 	0) Ο ί  Ο ) 0 ( 0 ) .1 ( .1) Ο ί  0)  

15Ε SENECIO RESEDIFOLIUS 0( 	01 0( 	0) 0 ( 0) Ο ί 	0) 0 ί  Ο ) Ο ( 0) 0 ( 0) 0 ί  Ο )  
157 SILENE ACAULIS 0 ( 	Ο ) 0 ( 	0) 0 ( Ο ) 0( 	Ο ) 0( 0) Ο( 0) Ο ( 0) Ο ί  Ο )  
159 SILENE WAHLBERGELLA ARCTICA 0( 	Ο ) 0( 	Ο ) Ο( Ο ) 0( 	Ο ) Ο ί  Ο ) 0( 0) .4 (  .4 ) .1 ( .4)  

160 STELLARIA HUMIFUSA 0( 	0) Ο ( 	Ο ) Ο ( Ο) 0 ί 	0) 0 ί  Ο) 0 ί  0) 0( Ο ) 0( 0)  

161 	STELLARIA LAETΑ .1 ί 	.5) Ο( 	Ο ) 0( Ο ) 0( 	0) 0 ί  0) 0 ί  Ο ) .1( .2) 0 ( Ο)  
164 TARAXACUM  PHYMATOCARPUM 0 ( 	0) Ο( 	Ο ) 0 ( Ο) 0( 	Ο ) Ο ( Ο) Ο ί  Ο) 0 ί  Ο ) Ο( Ο )  
165 THALICTRUM ALPINUM 0( 	Ο) Ο ( 	Ο ) 0( Ο ) 0( 	0) Ο ( Ο) 0( 0 ) 0( 0 ) 0 ( Ο)  
168  TR)SETIJM SPICATUM SP(CATUM Ο( 	Ο ) Ο( 	Ο ) Ο( 0) 0( 	0) Ο( Ο) 0( Ο ) 0( 0) Ο ί  0)  

169 UTRICULARIA VULGARIS MACRORHIZA 0( 	01 Ο( 	Ο) 0 ( Ο) .1( 	.1) 0 ( 0) 0 ( Ο) 0 ί  Ο) 0 ί  Ο )  
172 WILHELMSIA PHYSODES Ο ( 	0) 0( 	0) 0( Ο ) Ο ( 	0) 0 ( 0) Ο( 0) 0( 0) 0( 0)  

901 	(1NI:NOWN MONOCOT .1( 	.1) 0( 	Ο) 0( Ο) 0 ( 	Ο) 0 ( 0) Ο ί  Ο) 0( Ο) Ο ί  Ο )  
9Π2 1JJ)KNO)IN DICOT 0( 	Ο ) Ο( 	Ο) 0( Ο) 0( 	Ο ) 0 ( 01 Ο ( Ο) . 	1 	ί  .5) Ο ί  Ο )  

LIVERWORTS  

173  JWJFUI!A Ρ Ι NGUI  S  0( 	Ο)  0 ί 	Ο) . 1 ί  .1) 0 ί 	Ο) Ο( Ο ) Ο( Ο) Ο( Ο) Ο ( Ο)  
426 ANASTROPHYLLUM MINUTUM  .1( 	.3)  3( 	0) 0 ί  Ο) Ο( 	Ο) 0( Ο ) Ο ( Ο ) 0( Ο ) 0 1 Ο)  
175 βΙ_ΕΡHA.ROSTOMA TR ICHOPHYLLUM BREVIRETE  .1(1.0)  0 ί 	Ο ) .1( .4) O( 	0) Ο( Ο) 0( Ο) Ο ί  Ο ) Ο ί  0)  

397 CALYPOGEIA MUELLERIANA  0( 	0)  Ο ί 	Ο ) Ο( 0) 01 	0) Ο( Ο) 0 ( Ο ) Ο ( Ο ) Ο ί  Ο)  
460 GYMNOCOLEA INFLATA  .1( 	.4)  0( 	0) Ο ( Ο ) 0( 	Ο ) 0 ( 0) 0( Ο ) 0( Ο ) 0( Ο )  
441 HARPANTHUS FLOTOWIAMUS  0( 	Ο)  0( 	0) Ο( Ο) Ο ( 	Ο) 0( Ο) Ο( 0) 0( Ο) 0( Ο)  
405 LOPHOZIA BINSTEAD)I  .1(1.0)  0 ( 	Ο ) 0( Ο) 0( 	Ο) 0( Ο) Ο( Ο) 0( Ο ) Ο ί  Ο )  
433 L.OPHOZIA HETEROCOLPA  0 ( 	Ο)  0 ( 	Ο ) Ο( Ο) Ο( 	0) Ο ί  Ο) 0 ( Ο) 0( Ο) Ο ί  0)  

407 LOPHOZIA 0UADRILOBA  .1 ί 	.6)  Ο( 	Ο ) 0( Ο ) 0( 	Ο) 0( Ο ) Ο( Ο) 0 ί  Ο) 0 1  Ο )  
486 LOPHOZIA SP .  Ο( 	Ο)  0( 	Ο ) 0( Ο) 0( 	Ο) 0( Ο) 0 ί  Ο) 0 ί  Ο) 0( Ο)  
182 PLAGIOCHILA ARCTICA  0( 	Ο)  0( 	Ο) 0( Ο ) 0( 	Ο ) 0( Ο ) 0( 0) 0 ί  Ο ) Ο ί  Ο)  
184 	PT)LIDIUM CILIARE  12.5( 	.8)  0( 	0 ) 0( Ο) Ο( 	Ο ) 0 ( Ο ) 0( Ο) 0 ί  0) Ο ί  0)  

185 RAΠULA PROLIFERA  .1 ί 	.2)  Ο( 	0) .1( .3) Ο ( 	0) Ο( Ο ) 0( Ο) 0( Ο ) 0( Ο )  
401! 	SCAPANIA 	SIMMONS))  2.0(1.0)  Ο( 	Ο) 3.5( .5) Ο( 	0) Ο( 0) 0( Ο ) Ο ( Ο ) 0 ί  Ο)  
)  88  UNKNOWN LEAFY LI  VERUORTS  0( 	01  .2( 	.7) Ο( 0) 0( 	0 ) .1( .1) Ο ( 0 ) 0( Ο) 0( Ο )  
189 	ί 1ΝΚ.Ν(ιW Ν 	TI)ALL(l1  D LIVERWORTS   0( 	Ο )  0( 	Ο ) 0( Ο) 0 ( 	Ο ) 0 ( Ο) Ο ί  Ο) 0 ( Ο) Ο ί  Ο )  

MOSSES  

192 AULACOMNIUM ACUMINATUM  0 ί 	Ο) 0( 	Ο) Ο( Ο) 0 ( 	Ο) 0 ί  Ο) 0 ( Ο ) 0( Ο) 0 ί  0)  

193 AIJLACOMN  1 ))M  PA).USTRE  0( 	Ο ) Ο ( 	0) 0 ί  Ο ) 0 ( 	Ο ) 0( Ο ) 0( Ο) Ο( Ο ) 0 ( Ο)  
194 AULACOMN  I  (1Μ TURGIDUM  .1( 	.9) 0 ί 	Ο ) .1( .4) 0 ( 	Ο) 0 ί  Ο) 0 ί  Ο) 0 ί  0) .1 ί  .2)  

448 BRACHYTHECIACEAE  .1( 	.1) 0( 	Ο) .1( .5) 01 	Ο ) .1( .2) 0 ( Ο) 0 ( Ο) Ο( Ο )  
432 BRACHYTHECIUM GROENLANDICUM  0( 	Ο) 0 ( 	Ο ) 0 ( Ο ) 0( 	Ο) 0( 0) 0 1 Ο) 0 ( Ο ) 0 ί  Ο )  
196 BRACHYTHECIUM TURGIDUM  0( 	01 Ο( 	0) Ο ( 0 ) 0( 	Ο) 0 ί  0 ) 0( Ο ) 0 ί  0) 0 ί  Ο)  
44 ύ  BRYUM ALGOVICUM  0 ί 	0) 0 ( 	0) 0 ( Ο ) 0( 	Ο ) Ο ί  Ο) 0( Ο) Ο ί  Ο ) Ο ί  Ο)  
199  BRYUM ARCTICUM  0( 	Ο) O( 	0 ) 0( Ο) 0( 	Ο) 0( 0) 0( Ο ) 0( Ο ) Ο ί  Ο)  
205 BRYUM STENOTRICHUM  0 ί 	Ο ) Ο( 	Ο) 0( Ο) 0 ί 	Ο ) 0 ( 0 ) Ο ί  Ο) 0 ί  Ο ) 0 ί  Ο)  
439 BRYUM TORTIFOLIUM  0( 	0) 0( 	Ο ) 0 ί  Ο) 0( 	Ο) 0 ( Ο) 0 ( Ο ) 0 ί  Ο ) 0 ί  0)  

206  EIYRUII WRIGHTII  0( 	Ο) 0 ( 	0) Ο ί  Ο) 0 ( 	Ο) Ο( Ο ) 0 ( Ο) 0( Ο ) 0 ( 0)  

383  BOVUM SP .  .1( 	.1) 0 ( 	Ο) .1 ί  .1) 0 ( 	Ο) Ο( Ο ) 0 ( Ο ) .3 ί  .9) 0( Ο )  
209  CALLIERGON RICHARDSONII 	ROBUSTUM  0 ( 	Ο ) 0( 	Ο ) 0 ί  Ο) 0 ί 	0) 0( Ο ) Ο ί  Ο) 01 Ο ) 01 0)  

212 CAL).)  ERGON SP .  0( 	Ο ) Ο( 	Ο ) 0( Ο) Ο ί 	Ο) 01 0) Ο ί  Ο) 0 ( Ο) 1.2( .4)  

213 CAMPYLIUM STELLATUM  0 ί 	Ο) 0 ( 	0) .1( .7) 0 ( 	0) 0 ( Ο) Ο( Ο ) .1( .2) .1( .1)  

214 CATOSCOPIIIM NIGRITUM  0( 	0) Ο( 	0) 0 ί  Ο) Ο( 	Ο) 0 ί  Ο) 0( Ο ) 0( 0) Ο ί  Ο)  
215  CERAT000N PURPUREUS  0 ( 	Ο) 0( 	Ο) Ο ( Ο) 0( 	Ο) Ο ί  Ο ) 0( Ο ) 0( Ο ) Ο ί  Ο)  
216  CINCLID)UM ARCTICUM  Ο ( 	0) .7( 	.5) 0 ί  Ο) 0 ί 	Ο ) 0( Ο ) 0( 0) 0( Ο ) Ο ί  Ο)  
217 CINCLIDIUM LATIFOLIUM  0 ( 	Ο) Ο ( 	Ο) 0( Ο) 0 ί 	0) 0 ί  Ο ) 0( 0) 0( Ο) Ο ί  0)  

411 	CINCLIDIUM STYGIUM  . 1 ί 	.4) 0( 	Ο) 0( Ο ) 0( 	Ο) 0( Ο) Ο ί  Ο) 01 Ο) .1 ί  .2)  

188  



Table B4 (cont'd).  

1403 1404 1406 1408 1411 1413 1415 1420 

449 CINCLIDIUM SP. 0 ( 	Ο) Ο( 	0) 0 ί 	0) 01 Ο ) 01 	Ο ) Ο ί 	Ο) 01 	Ο) 0( 	Ο) 
218 CIRRIPIIYLLUM CIRROSUM 0 ί 	0) 0( 	Ο) 0 ί 	Ο) 0( Ο) Ο ( 	Ο ) 01 	Ο ) 01 	Ο) 0( 	0) 

219 CRAT0NEL1R'iN ARCTICUM  .1( 	.31 01 	Ο) .1( 	.5) 0 1 0) 0( 	Ο) 0 ( 	0) 0( 	0) Ο ί 	Ο ) 
221 	CT Ē NI Π I UM MOLLUSCUM 01 	Ο ) 0 ( 	0 ) 0( 	Ο) 0 ( 0) 0 ί 	0) 0 ( 	Ο ) 0( 	O) Ο ί 	0 ) 

223  CV  STOUt'  I  UM HYMENOPI IYLLUM  0< 	Ο ) Ο ί 	Ο ) 0( 	Ο ) 0( 0) 0( 	Ο) Ο ί 	Ο) 0( 	0) 0( 	0 ) 

227 DICRΛ NUM ANGUSTUM 3.6( 	.4) 01 	0) 0 ί 	Ο) Ο ί  Ο ) 0( 	Ο) Ο ( 	Ο) Ο ί 	Ο) 0 ( 	Ο ) 
228 r)ICIIANUM ELONGATUM 0 ( 	Ο) Ο( 	Ο) 0 ( 	Ο) Ο ί  Ο) 0 ί 	O) 0 ( 	Ο ) 4( 	.3) 0< 	Ο ) 

390 D I CRAMIIM SP.  0( 	Ο) Ο( 	Ο) 0( 	0) 01 Ο ) 0( 	Ο) 0 1 	0) 0( 	0) Ο( 	Ο)  
229 DIDYMOΠON ASFERIFOLIUS 0( 	Ο ) 0( 	Ο) Ο ί 	Ο ) Ο ί  Ο ) Ο ί 	Ο) 01 	Ο) Ο( 	Ο) 01 	0) 

230  DISTICHIUM CAPILLACEUM 3.0( 	.4) 0( 	Ο) 5.7( 	.9) 0 ( Ο) 1.8(1.0) 0( 	Ο) 1.1(1.0) .1( 	.2) 

232  DISTICIIIUM 	INCLINATUM .5 ( 	.3) 0( 	Ο) . 1( 	.4) 0( Ο) 0( 	Ο) 0( 	0) .5( 	.3) 0( 	0) 

233 DITRICHUM FLEXICAULE 2.5( 	.4) 01 	Ο ) Ε .5( 	.8) 0( Ο) .2 ί 	1) Ο( 	0) 1.0( 	.2) 0 ί 	Ο)  
236 DR Ē r ANOCLADIIS 	BREV  1  FΘL  1 US  0( 	Ο) 28.0(1.0) .9( 	.°,) Ο( Ο) Ο( 	Ο ) 0( 	0) 0 ( 	Ο) 15.0(1.0) 

237  DREPANOCLADUS REVOLVENS 01 	0) 01 	Ο ) 0( 	Ο) 0 ( Ο) 0( 	Ο) 0 ( 	0) 01 	0) 01 	0) 

238 DREPANOCLADUS UNCINATUS 01 	Ο) 0 ( 	0) 01 	Ο ) 0( Ο) .1( 	1) 01 	Ο) 0( 	Ο) 0( 	Ο ) 
239 DREPANOCL.ADUS SP .  .1( 	.1) 0 ( 	Ο) Ο ί 	Ο) 0 ί  Ο ) Ο ί 	Ο) Ο( 	Ο ) 0( 	Ο ) Ο ( 	O) 
240 ENCAL.YPTA ALPINA .1( 	.1) 0( 	Ο ) 0( 	Ο) Ο ( Ο ) .1( 	1) 0 ( 	Ο) 1.7 ί 	.7) Ο ί 	Ο ) 
241 	ENC ΛLYPTA PROCERA .1 ί 	.2) Ο ί 	Ο ) 01 	Ο) 0( Ο) 0( 	Ο ) 01 	Ο ) 0 ( 	0) Ο ί 	0)  
244 [NCAI_ΥΡΤΑ 5Ρ.  0 ί 	Ο) Ο( 	Ο ) 0 ί 	0) 0 ί  Ο) 0( 	Ο ) 0 ( 	0) 01 	0) 01 	Ο)  
246 FISSIDENS OSMUNDOIDES .1( 	.3) 0( 	0) 01 	Ο) Ο ( Ο) 0 ( 	0) 0( 	Ο) 0( 	0) 0( 	0) 

450  FISSIDENS SP. 0( 	Ο ) 0( 	Ο) .1 ί 	.6) 01 Ο) 01 	0) 0 ί 	0) 0 ί 	0) .1( 	.1) 

247 FUNARIA ARCTICA Ο( 	Ο ) 0( 	0) Ο ί 	0) 0 ί  0) 0 ί 	0) 0 ί 	0) 0( 	0 ) Ο ί 	Ο)  
250 HYLOCOMIUM S?LENDENS dBTUSIFOLIUM 11.4( 	.9) 0( 	0) 0 ί 	Ο ) Ο ( 0) 01 	0) 0( 	0) 0 ί 	Ο) 0 ( 	Ο ) 
251 	HYPNUM BALlBERGERI 0( 	Ο ) Ο( 	Ο ) 01 	Ο) 0 ί  Ο) 0( 	0) 0 ί 	Ο ) 0 ί 	01 0( 	0) 

252 HYPNUM CUPRESS I FORME 0( 	0) 0( 	Ο ) 0 ( 	Ο) 0 ( 0) 0( 	0) 0( 	0) 0( 	0 ) 0( 	0) 

253 HYPNUM PROCERRIMUM 2( 	.1) 0( 	Ο) Ο( 	Ο ) 01 0 ) 1( 	1)  0 ( 	0) 0( 	Ο) 0( 	Ο ) 
254 HYPNIJM REVOLUTUt1  0( 	Ο ) 01 	0) 0 ί 	Ο ) 0( Ο ) Ο ί 	0) 0 ί 	Ο ) 0( 	Ο ) 0 ί 	Ο)  
256 HYPNUM SP. 1( 	.1) Ο ί 	Ο) .1( 	.2) Ο ί  0) Ο ί 	0) 0 ί 	Ο) 0( 	0) 0 ( 	Ο)  
257 LEΡ70BRYUM PYRIFORME 01 	01 0( 	Ο ) 0( 	Ο ) 0( 0 ) 0 ί 	O) 0( 	0) 0( 	Ο ) 0( 	Ο ) 
258 ΜΕΕS Ι Α TR  I  OIJETRA  0( 	Ο ) 0( 	Ο ) 0( 	Ο) 0 ( Ο ) 0 ί 	Ο) 0 1 	Ο) 0( 	01 0( 	Ο ) 
259 MEES  I A IJLIGINOSA  0( 	Ο) 0( 	Ο ) .1( 	.5) 01 0) 0( 	0) 0 ί 	0) 0( 	0) 0 ( 	Ο ) 
444 MNIUM ANDREWSIANUM 1( 	.11 0 ( 	01 Ο ( 	0) Ο( 0) 0( 	0) 0 ( 	Ο) 0 ( 	Ο) 0( 	Ο ) 
260 MNIUM BLYTTII 0( 	0 1 0 ( 	Ο ) 0( 	0) 0( 0) 0 ( 	0) 0 ί 	Ο) 0 ί 	01 0( 	Ο ) 
431 	PLA6IOMNTUM ELLIPTICUM  0 ( 	Ο) O( 	O) 01 	0) Ο ( Ο) 0( 	Ο) Ο ( 	0) 0( 	Ο) 0( 	Ο)  
262 MYURFLLA .1ULACEA 0( 	Ο ) Ο ( 	0 1 0( 	Ο ) 0( Ο) 0( 	0) Ο( 	0) 0( 	0) 0 ( 	Ο ) 
264 	ΠΝCΟΡΙ IORUS WAI -ILENBF_RG Ι  1  7( 	.3) 1( 	4) 3.3( 	.4) 0 ( 0) 0( 	Ο ) 0( 	Ο) .7( 	.2) 0 ί 	Ο ) 
265  OI1T1IOTHECIUM CIIRYSEUM  0 ( 	01 4 ί 	.6) 1.8( 	.8) 0( Ο) Ο ( 	Ο ) 0 ί 	Ο) .1( 	.2) 0( 	0 )  
268 PHILONOTIS FONTAMA PUMILA 5.0( 	.1) 01 	0) 0 ( 	0 1 0( 0) 0( 	Ο) 0( 	Ο) 0 ( 	01 0( 	Ο ) 
410 PLΑG I OPUS OEDERIANA .1( 	.1) 0( 	Ο) 0 ί 	Ο ) Ο ( Ο ) 0( 	Ο) 0( 	Ο ) 0( 	0) Ο( 	Ο)  
272 POGONATUM 	ALPINUM  01 	Ο ) Ο( 	0) 0( 	Ο) Ο ( Ο) 0 ί 	Ο ) 0 ί 	Ο) .1 ί 	.1) Ο ί 	Ο) 
446 POLYTRICHACEAE  1( 	.1) .1( 	.4) .1( 	.6) 01 Ο ) 0( 	01 Ο( 	Ο) 0( 	Ο ) 0 ί 	Ο ) 
Σ75 P01-IL  1 A NUTANS  01 	Ο ) 0 ( 	Ο ) 0( 	Ο) 01 Ο ) 0( 	Ο ) 0( 	Ο) 0 ( 	01 0 ί 	Ο) 
404 FOWL IA SP .  0 ί 	0) Ο( 	0) Ο ί 	0 ) 0 ί  Ο) Ο ί 	Ο ) 01 	Ο) 0( 	Ο) 0( 	O) 

276 RHACOMI TRIUM  LANUGINOSUM  2( 	.1) 01 	Ο) 0( 	0) 0( Ο) 0( 	Ο) 0( 	Ο) 0( 	0 1 0 ί 	Ο)  
278 RHYTIDIUM RUGOSUM  1( 	.1) .2( 	.3) .2( 	.3) 0 ί  Ο ) 1( 	.4) Ο( 	Ο) .5( 	.6) 01 	Ο)  
27 4  SCORPIDIUM SCORP101 ΠES  Ο ί 	Ο) Ο ( 	0) 0( 	Ο) Ο ( 0) Ο ( 	Ο) 0( 	Ο ) 0 ί 	Ο ) 3.0( 	.91 

280 SCORPI Π ILIM TURGESCENS  0( 	01 0 ( 	Ο ) 0( 	Ο) Ο( Ο) 0 ( 	Ο) 0( 	Ο) 0( 	01 0 ί 	Ο)  
282 SPLACHNUM VASC(1L OSC1M  0( 	Ο ) 0 ί 	0) 0( 	Ο ) Ο ( 0) 0 ( 	Ο ) Ο ( 	Ο) 0( 	0) Ο ί 	Ο)  
283  STEGONIA LATIFOLIA PILIFERA 0( 	Ο ) 0( 	Ο) 0( 	Ο ) 0( 0 ) 0 ί 	Ο ) Ο( 	Ο) 0( 	Ο ) 0( 	Ο ) 
285  TETRAPL000N MNIOIDES  0 ί 	01 0( 	Ο) 0( 	Ο ) 0( Ο ) 01 	01 0( 	Ο ) 0( 	0 1  Ο ί 	Ο)  
287  THIJIDIUM ABIETINUM  0 ( 	Ο) 0( 	0) 0( 	0) 0 ί  0) 1 ί 	.1) Ο( 	0) 0 ί 	Ο) Ο ί 	Ο ) 
288  TIMMIA AUSTRIACA Ο ( 	Ο ) 0( 	Ο ) 0( 	0) Ο ί  Ο ) 0( 	Ο ) 0( 	Ο) .1( 	.2) 01 	0 )  
289 ΤΙΜΜΙΑ MEGAPOLITANA BAVARICA 0( 	0 ) 0 ( 	Ο) 0 ί 	0) 0( Ο) 0( 	Ο) 0 ( 	Ο ) 0( 	0 1 Ο( 	Ο) 
290  TIMMIA NORVEGICA 0 ( 	Ο ) 0 ί 	0) 0( 	0) Ο ί  Ο ) Ο ί 	0) Ο ί 	0) 0( 	Ο ) 0( 	0) 

291 	TOMENTIIVPNUM NITENS 21.6(1.0) Ο( 	Ο) 25.7(1.0) Ο ί  01 Ο ί 	0) 0( 	Ο ) 2.0( 	.6) 0( 	Ο)  
292 TΘRTELLA .ΛRCTICA 0( 	0) 0( 	0) 10.0( 	.6) 0( Ο) Ο( 	Ο) 0( 	Ο) 0 ί 	01  Ο ί 	0) 
296  TORTULA R'JRALIS  Ο( 	Ο ) Ο ί 	0) Ο( 	Ο ) Ο ί  Ο ) 0( 	Ο) Ο( 	Ο) 0( 	0) 0( 	Ο)  
298 VOITIA IIVFERBOREA 0 ( 	01  0( 	0 ) 0( 	Ο ) 0( Ο) 0 ί 	0) 0 ( 	Ο) Ο ί 	Ο) 01 	Ο ) 
903  UNLNIWN MUSS  .3( 	.9) Ο ( 	Ο) 2.0( 	.3) 0 ί  0) 1( 	.7) 0( 	Ο ) 1.6( 	.9) .1( 	.4) 

LI  CIIENS 
299  AIECTORIA NIGRICANS .1( 	.7) 0( 	0) 0( 	0) 0( Ο) .1 ί 	.6) 01 	Ο) 1.1( 	.9) 01 	Ο)  
300 ALECTORI Λ OCIIROLEUCA Ο ί 	0) 0 ί 	0) 0( 	Ο) 0 1 Ο ) 0 ( 	Ο ) 0( 	Ο) 0 ί 	0) Ο ί 	0) 
307 CALOPLACA SP.  .1( 	.1) 0( 	0) .1( 	.4) 0( Ο ) .1(1.0) 0( 	Ο) .1( 	.7) 0( 	0) 

310 CETRARIA CIJCUL.LATA 1.0( 	.7) 0( 	Ο ) .8( 	.6) 0( Ο) .1(1.0) 0 ( 	Ο) 1.7(1.0) 01 	0) 

311 	CETRARIA DELISEI 0( 	Ο ) Ο ί 	O) Ο ( 	Ο) Ο( Ο ) 0( 	Ο) Ο ί 	Ο) 0( 	0) 0( 	0) 

312 CETRARIA  ISLANDICA  1.0 ί 	.9) 0 ί 	Ο) 1.9( 	.7) 01 Ο ) .1(1.0) 0 ί 	Ο) .4( 	.9) 0( 	Ο)  
314 CETRARIA  NIVALIS .2 ί 	.5) 0 ( 	0) .1( 	.2) 0( Ο) .7(1.0) Ο ( 	Ο) .4(1.0) 01 	0) 

315 CETRARIA  RICHARDSONII .1( 	.2) 01 	Ο ) .1 ί 	.1) O( Ο) Ο( 	Ο) Ο ( 	Ο 1 0 ( 	Ο) Ο ί 	0) 
316 CETRARIA  TlLESlI 01 	0 ) 0 ( 	Ο) 0( 	Ο ) 0( Ο) .1( 	.1) 0 1 	Ο ) 0( 	Ο) 0 ( 	Ο)  
385 CLADONIA GRACILIS .1( 	.1) .1( 	3) .1( 	.1) 0( Ο) 0 ( 	Ο ) 0( 	0) . 1 ί 	.7) 0 ί 	0) 
318 CLADON I A LEPiDOTA 0( 	0) Ο ( 	Ο ) 0 ( 	Ο) Ο( Ο) Ο ί 	Ο) 0( 	Ο ) 0 ί 	Ο ) 0( 	0) 

427  CLADONIA PHYLLOPHORA 0( 	0) 0( 	Ο) 0( 	Ο) Ο( Ο) 0 ί 	Ο) Ο ί 	Ο) 0( 	Ο ) 0 ( 	0) 

319  CLAFIONIA POCILLIIM .1( 	.7) 0( 	0) 0 ( 	0) 0 ί  Ο ) 0( 	Ο) 0 ί 	0 ) .1( 	.8) Ο ( 	0 ) 

320  CIA[)ONIA SO(IAMC)SA  Ο( 	Ο ) Ο ( 	Ο ) 0 ί 	Ο) Ο( 0) Ο ί 	0) 0( 	0 ) 0( 	0) .1( 	.2) 
322 CLADONIA SP. .1( 	.2) Ο ( 	Ο) .7( 	.6) 0( Ο) Ο( 	Ο) Ο ί 	Ο ) .1( 	.2) Ο( 	Ο ) 
327 CORNICULAR IA DIVERGENS 0( 	0) 0 ί 	Π) 0( 	Ο) 0( Ο) .1(1.0) 0( 	Ο ) .1( 	.1) 0 ί 	O) 
328 DACTYLINA ARCTICA .7 ί 	.9) 0 ί 	0) 1.5( 	- 9) 0 ί  Ο) .1( 	.4) 0( 	0) .7(1.0) .1( 	.2) 
329 DACTYL ‚NA  RAMIJLOSA 0( 	0) 0( 	Ο ) 0( 	Ο) 01 0) 01 	Ο ) Ο ί 	Ο) 0( 	Ο) 0( 	0) 

330 Ē VERNIA PERFRAGILIS 0( 	0) Ο ( 	Ο) 0( 	ι31 0( Ο) . 1 ί 	.9) 0 ί 	Ο) .2 ί 	.5) 0( 	0) 

331 	FULGENSIA BRACTEATA 0( 	0) 01 	0) 0 ( 	Ο) 0( Ο) 0 ( 	Ο) 0 ί 	Ο ) 0( 	Ο ) 0( 	Ο ) 
332 GYALECTA FOVEOLARIS 0( 	Ο) 0( 	0) 0( 	Ο) 0( Ο) 0( 	Ο) Ο ί 	0 ) 0( 	0 1 Ο( 	Ο)  
334  HYPOGYMNIA SUBOBSCURA 0( 	0) Ο ( 	0) 0( 	Ο) 0 ί  Ο ) . 1 ί 	.9) 0( 	0 ) .2 ί 	.61 0( 	0) 

336  LECANORA EPIBRYON Ο ( 	01  Ο( 	Ο) 3( 	.3) 0( 01 1.9( 	.9) 0( 	0) .6( 	.8) .1( 	.2) 

428 LECIDEA RAMULOSA 01 	0) 0 ί 	0) Π( 	Ο) 0 ί  Ο) 0 ί 	Ο) 0( 	0 ) .1( 	.31 0( 	Ο ) 
339 LECIDEA V ERNAL I S 0 ί 	0) 0 ( 	Ο ) 0 1 	Ο) Ο ( Ο) .1( 	.5) 0( 	Ο) 0( 	0) 0 1 	0) 

393 LEPTOGIUM SINNUATUM 0 ( 	0 1 0( 	Ο) 0 ( 	Ο ) 0( Ο) 0( 	Ο ) Ο ( 	0) 0 ( 	Ο ) 0( 	Ο ) 
342 LOPADIUM 	FECUNDUM .1( 	.1) Ο( 	0) 0( 	Ο) Ο ί  Ο ) 1.4( 	.9) 0( 	0 ) 2.5( 	.9) 0 ί 	Ο ) 
343 OCHROLECHIA FRIGIDA 0 ί 	Ο) 0( 	Ο ) 0 ( 	ϋ ) 0( Ο) 0( 	0) 0 ί 	0) 0( 	Ο ) Ο( 	0) 
413 OCHRCLECH[A FR 1 G1 DA THELEPHORΘ IDES .1( 	.3) 1( 	8) .7( 	.6) 0( Ο) .1( 	.8) 0 ί 	Ο) 21.8( 	.9) 0 ί 	Ο)  
348 PELT I GEK.A APHTI IOSA  .1( 	.1) 0 1 	Ο ) .5( 	.1) 0( Ο ) Ο( 	Ο) 0( 	Ο) 0( 	0 1 0( 	Ο)  
349 PELTIGERA CANINA S.L. .1 ί 	.3) 0 ί 	Ο) 0( 	Ο) 0 ί  Ο) 0 ί 	Ο ) 0 ί 	Ο ) 01 	Ο ) 0( 	0) 

353  PELTI6ERA SPURIA  SOREDIATA  0( 	Ο) 0( 	Ο) 01 	0) 0( 0) 0 ( 	0) 0( 	Ο ) 0( 	Ο ) 01 	Ο)  
418 PERTUSARIA C0RIACEA 0( 	Ο ) 0 ( 	Ο ) 0( 	Ο ) 01 Ο) 1.Ο( 	.9) 01 	0) 0 ί 	0) 0 ί 	Ο)  
358 PERTUSARIA DACTYLINA 0 ί 	01 0 ί 	Ο) 0( 	Ο) 0( Ο ) 01 	Ο ) 0 ί 	Ο ) 0( 	0) 0( 	Ο)  
384 PERTUSARIA SP. 0 ί 	Ο ) 0( 	Ο) 0 ( 	O) 0( Ο ) 0 ί 	0 ) Ο ί 	Ο) 01 	Ο ) 01 	Ο ) 
360 PHYSCON I A MUSCIGENA 0 ( 	0) 0 ( 	Ο ) 0 ( 	Ο) 0( 0) .1( .8) 0( 	Ο) 1( 	.1) Ο ( 	0) 
412  PSOROtIA HYPNORIJM  .1 ί 	.1) Ο ί 	Ο) 0( 	0) 0( Ο)  Dl 	0) 0 ( 	Ο ) Ο ( 	0) 01 	Ο ) 
400 SOL.ORINA SP . .l( 	.11 0( 	Ο) .1( 	.1) 0( Ο ) .2( .7) 0( 	Ο) 1( 	.5) .1( 	.1) 

369 SPLIΑEROPHORUS GLOBOSIJS 01 	Ο ) 0( 	Ο ) 01 	0 ) 0 1 01 0( 	Ο ) O( 	0) 0( 	0) 0( 	0) 

370 STEREOCAULON ALPINUM .1( 	.1) 0 ί 	Ο ) .1( 	.1) 0 ί  Ο ) .1( 	.2) 0 ί 	01 0 ( 	Ο ) 0 ί 	0 ) 

372 ΤΗΑΜΝΟ L ΙΑ  $11601 I FORM I S 1.1( 	.9) 0( 	Ο) 2.2(1.0) 0( Ο ) .9(1.0) 0 ί 	Ο) 2.6(1.0) .1( 	.2) 

429  TONINIA CUMULATA 0 ( 	Ο ) Ο ( 	Ο) 0 ( 	Ο) 0( Ο ) 0( 	0 ) 0 ί 	0) 0( 	Ο) Ο( 	0) 
375 XANTIIORIA ELEGANS Ο ( 	Ο ) Ο ( 	O) 01 	Ο ) 0( Ο) .1(1.01 0 ί 	Ο ) 0( 	0) 01 	0) 

403 UNKNOWN  CRUST0SE LICHEN 0( 	Ο) Ο ( 	Ο) .1( 	.1) Ο ί  0) 1.6( 	.5) 0( 	Ο) .5( 	.4) 01 	Ο)  
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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  

37ε  UNKNOWN  FRUTICOSE LICHEN  0( 	0) 0 ( 	Ο ) 0 ( 	01 0( 	0)  Ο ( 	0 ) 0( 	0)  0( 	Ο )  0( 	0)  
379 NOSTOC  COMMUNE  0( 	Ο ) 1.7( 	.9) 0( 	Ο) 0( 	Ο)  0( 	Ο) 23.0(1.0)  Ο ( 	Ο)  4.6(1.0)  
380 NOSTOC SP.  0( 	0) 0 ( 	Ο ) 0( 	Ο) 0( 	0)  0( 	Ο) 0 ί 	Ο )  0 ί 	Ο )  0( 	Ο )  

1501 1503 1504 1505 1507 1508 1510 1511  

VASCULAR PLANTS  

2 ALOPECURUS 	ALPINUS 	ALPINUS  0( 	0) 0( 	0) 0( 	Ο ) 0( 	Ο ) 0( 	0) 0( 	Ο) 0 ( 	Ο ) Ο ( 	Ο )  
3 AiVDROSAC Ē  CHAMAEJASME LEHMANNIANA  0 ( 	Ο ) 0( 	Ο) 0 ( 	Ο ) 01 	Ο ) 1( 	.3) 01 	Ο ) 0( 	Ο ) 0 ( 	Ο )  
4  ANDROSACE SEPTENTRIONALIS  0( 	Ο ) Π( 	Ο ) Ο ( 	Ο) 0( 	Ο) 0 ί 	0) 0( 	Ο ) 0 ( 	Ο) 0( 	Ο)  
5 ANEMONE  PARVIFLORA  0( 	Ο ) Ο ( 	0) 0) 	Ο) 01 	Ο) 01 	Ο ) 01 	Ο ) 0 ί 	Ο ) Ο ί 	0)  
6  ANEMONE  RICHARDSONII  0( 	Ο ) 0( 	Ο ) 0 ( 	0) 0 ( 	Ο ) 2(1.0) 0( 	Ο ) 01 	Ο ) 0( 	0)  

9 ΛRCTA ύ ROSTiS LATIFOLIA S.L.  0( 	Ο) 0( 	Ο) .1( 	.2) 01 	0) 01 	0) 0( 	Ο ) .1( 	.3) 0 ( 	Ο )  
10 ARCTOPHILA. FULVA  0( 	Ο) 0 1 	Ο) 0( 	Ο ) Ο ( 	Ο ) Ο( 	Ο ) 01 	Ο ) 01 	Ο ) 0 ( 	0)  
12 4R11EF IA  MARITIMA ARCTICA  0( 	01 0 1 	Ο ) Ο ( 	0) Ο ' ( 	0) 0 ί 	0) 0 ί 	01 0 ί 	Ο ) 0( 	Ο)  
13 	ARTEMISIA 	ARCTICA 	ARCTICA  0 ί 	Ο) Ο( 	0) 01 	Ο ) 01 	0) 01 	Ο ) 0 ί 	0) Ο( 	0) 0( 	Ο )  
14  ARTEIIISIA BOREALIS  0( 	0) Ο ί 	Ο ) 01 	Ο ) 01 	0) 0( 	0) 0 ( 	0) 01 	0) 0 ( 	Ο )  
15 AR7EMISIA GLOMERATA  01 	Ο ) 0( 	Ο ) 0 ( 	Ο) 0 ί 	Ο) 0( 	0) 0( 	Ο) 01 	Ο) 01 	Ο )  
18 ASTRAGALUS  ALPINUS  0( 	Ο) 0( 	0 ) 0( 	Ο) 0( 	Ο ) 3.5(1.0) 0( 	0) 0( 	0) 0( 	Ο)  
19 AS7RAGlJLIIS UMBELLATUS  0( 	0) 0( 	Ο ) 0 ( 	0) .6( 	.3) 1.4(1.0) 01 	0) 01 	Ο ) 0( 	0)  

22  ER/WA PURPURASCENS  0( 	Ο) 0 ( 	Ο)  0) 	Ο ) Ο ( 	Ο) 01 	Ο) 0( 	Ο ) 01 	Ο ) 0 ί 	Ο)  
23 BRAVA SP.  01 	Ο ) 0( 	Ο ) 01 	01  0 ί 	Ο ) 0 ( 	Ο) 0 ί 	Ο ) 0 ί 	Ο ) 0( 	Ο )  
24  BROMUS PUMPELLIANUS ARCTICUS  0 ί 	Ο) Ο ( 	0) 0( 	Ο ) 0( 	0) 01 	Ο) 0( 	0) 0 ( 	Ο) Ο ί 	Ο )  
25 CALTHA FAL(ISTRIS ARCTICA  0 ί 	Ο) 0( 	Ο) 0 ί 	0) 01 	Ο ) 0( 	0) Ο ί 	Ο) Ο ( 	Ο) 0( 	Ο )  
27  CARDAIIINE DIGITATA  01 	Ο ) 3( 	Ο) .1( 	.8) 0( 	Ο ) 0( 	0) 0( 	0) .1( 	.3) 0( 	Ο)  
28  CAF1OAIIINE PRATENSI S ANGUSTIFOLIA  0 ( 	Ο ) J( 	0) 0( 	Ο ) 0 ί 	Ο) 01 	Ο ) Ο ( 	0) 0 ί 	Ο) 01 	Ο )  
29 CAREX AC)UATILIS S.L.  22.1(1.0) 13 	4 (1.0) 0 ( 	0) 0( 	Ο ) 0 ( 	Ο) 26.2(1.0) .2( 	3) 10.8(1.0)  

30 CAREX ATROFUSCA  0( 	Ο ) 2.1( 	.9) 0 ί 	Ο ) Ο( 	0) 0( 	0) 0( 	Ο ) Ο ί 	0) .1( 	.3)  

31 	CAR Ē X BILELOWII  Ο ( 	Ο ) 0 ( 	0) 5.6( 	.9) 01 	Ο ) 01 	Ο ) 0( 	0) 1.0( 	.6) 0( 	Ο)  
33 CAREX  MARINA  .1( 	4) 1.6( 	.7) Ο ( 	Ο ) 01 	0) 0( 	0) Ο ί 	Ο) 0( 	0) 0 ί 	0)  
35 CARFX )IEMBRANACEA  Ο ( 	0) 1.8( 	.5) 4.8(1.0) 01 	0) 01 	0) .1( 	.3) 11.4( 	.9) 1.2( 	.5)  

36  CAREX MISANDRA MISANDRA  0( 	Ο ) .1( 	.1) 0( 	Ο) 0( 	Ο ) 01 	0) 0( 	Ο ) 0( 	Ο ) .1( 	.2)  

37 CARER RARIFLORA  0( 	Ο) 01 	Ο ) 0 ( 	Ο) 0( 	0 ) 01 	0) 0( 	Ο ) 0( 	Ο ) 0( 	Ο )  
38  CAREX ROTUNDATA  .1( 	4) 0( 	Ο ) 01 	Ο ) 0 ( 	Ο ) 0 ( 	0) 0( 	Ο) 0( 	Ο) 2.8( 	.9)  

39 CARER RUPESTRIS  0( 	Ο ) Ο ( 	Ο ) 0( 	Ο ) 5.9(1.0) 1.5( 	.2) Ο ( 	0) 0( 	Ο) 01 	0)  

40 CARE)( SAXATILIS LAXA  1.3( 	9) 1.0( 	.5) Ο ( 	Ο ) 0( 	Ο ) Ο ( 	0) 01 	Ο ) 0( 	01 0( 	Ο)  
41 	CAREX SCIRPOIDEA  0( 	Ο) 0( 	Ο) .3( 	.1) 1( 	.1) 4.6(1.0) 0 ( 	Ο ) 01 	Ο ) 0( 	Ο)  
42 CAREX SUPSPATHACEA  0( 	Ο ) 0( 	Ο ) 0( 	0) 0 ί 	Ο ) 0( 	Ο ) 01 	Ο ) 0( 	Ο) 0 ( 	Ο )  
44  CAREX VAGINATA  Ο( 	0) 0 ( 	Ο)  0) 	Ο) 0( 	Ο ) 0 ί 	0) 0 ί 	Ο ) 0( 	0) 0 ί 	Ο )  
45 CAREX SP.  0( 	0) 1 ( 	.1) Ο ( 	Ο) 0( 	Ο) 0 ( 	Ο ) 0 ( 	0) 0 ί 	Ο ) 01 	Ο )  
46  CASSIOPE TETRAGONA TETRAGON.4  0( 	Ο ) Ο ( 	Ο) .1( 	.6) 0( 	01  01 	0) 01 	Ο ) 01 	Ο) 0 ί 	0)  
47  CERASTIUM BEERINGIANIJM BEERINGIANUM  0( 	0 ) 0( 	Ο ) 01 	01 0( 	Ο ) 0 ( 	Ο ) 0( 	0) 0 1 	0) 0 ί 	0)  
49 	ClIRySAIITEILiiIIM 	I  NTEGE  1 FOL  Ι  UM  0 ί 	0 1 0( 	Ο) .2 ί 	.9) 2( 	.8) .6(1.0) 01 	Ο) .1( 	.1) 0( 	0)  

5 1 	GOCHI.EARIA OFFICINALIS ARCT I CA  0( 	Ο ) 0( 	0 ) Ο ί 	Ο ) Ο ( 	Ο ) 01 	0) Ο( 	Ο) 01 	Ο ) 01 	Ο )  
52  IJFSCHAMPSIA CAESPITOSA  ORIENTAL'S  0( 	0) 0 ( 	Ο ) 0( 	Ο ) 0) 	Ο ) 0( 	Ο) 0( 	Ο) 0( 	Ο ) 0( 	Ο )  
53  ORAl/A ALP  ί  NA  0( 	Π) Ο ( 	Ο1 .11 	.7) 1( 	.3) .1( 	.3) 0( 	Ο ) 1( 	.2) 01 	0)  

56 DF/ABA  LAG TEA  0( 	Ο ) 01 	0) 0 ( 	0) 0( 	Ο ) 0( 	0) 0( 	0) 01 	0) 0( 	Ο)  
57  Of/ABA SP  0( 	Ο) 0 ί 	Ο) 01 	Ο) 0 1 	Ο ) 0( 	Ο ) Ο ( 	Ο) Ο( 	Ο) 0( 	Ο )  
58 DRYAS 	IN7EGRIF0LIA 	INTEGRIFOLIA  0( 	Ο) 2 ( 	.3) 50.5(1.0) 58.7(1.0) 42.1(1.0) .1 ( 	.1) 28.3(1.01 .1( 	.1)  

59  DUP0MTIA FISHER' 	S.L.  1 ( 	.7) 2( 	.2) 0 ί 	Ο) 0( 	0 1 0( 	Ο ) 2.1(1.0) .1( 	.3) .1 ί 	.4)  
61 	ELYM(1S ARENARIUS MOLLI S VILLOSISSIMUS  Π( 	0) Ο( 	Ο ) 0( 	Ο) 01 	Ο ) 01 	Ο ) 0 ί 	0) 01 	Ο ) Ο ί 	Ο)  
62  EPILOISIUM LA7'FOLIUM  0( 	Ο ) 0 ( 	0) 01 	Ο ) Ο( 	0) 0 ί 	Ο) .1( 	.1) 0( 	Ο ) 0( 	0)  

63 EQIJI SETUM ARVENSE  0( 	Ο) 0( 	Ο ) Ο( 	0) 0 ί 	Ο) 0( 	Ο ) .3( 	.6) 0 ί 	0 1 Ο ί 	0)  
64  EOUISETUM SCiRPOIDES  Ο ( 	Ο) Ο ( 	Ο) 0( 	Ο ) 0( 	Ο ) 01 	Ο ) 0 ί 	0) 0( 	Ο ) 0( 	0 )  
65 EQUISETUM VARIEGATUM  .2( 	.9) .7(1.0) 1 ( 	.6) 0 1 	Ο ) .2( 	.1) .1( 	.5) 01 	Ο ) .1 ί 	.8)  
66  ERICiERON ERI0CEPHALUS  0( 	Ο ) 0 ( 	Ο) 0 ( 	0) 0) 	0) 0( 	0) 0( 	Ο ) 0( 	Ο) 0 ( 	Ο)  

399 ER I  Cr1/iRON ANGUST I FOLI UM S . L .  1.2( 	.8) 4.4 ί 	.9) 13.7(1.0) Ο ( 	Ο ) 01 	Ο ) 3 	01 	.9) 18.3(1.01 21.5(1.0)  

69 ERIOPHORUM 	RUSSEOLUM  .1( 	.9) 0 1 	0) 0( 	Ο) 01 	Ο) 0 ί 	Ο ) 0( 	0) 0( 	Ο) .1( 	.4)  
70  ERIORIIORIJIl SCIIEIICHZFRI 	SCHEIJCHZERI  01 	Ο ) 0( 	0) 0 ( 	Ο ) 0 ί 	Ο ) 0 ( 	Ο ) 01 	Ο ) 0( 	Ο ) 0 ί 	Ο )  
72  ElI  I  UPHORIJM VAG I NATUM  0( 	01 01 	Ο ) .2 ί 	.1) 01 	0) 0 ί 	Ο ) 0( 	Ο ) 0 ( 	Ο) 01 	0)  
73 EUTREMA EIS4ARDSI  I  01 	Ο) 0 ί 	Ο) 0( 	C) 0 ί 	Ο ) 0( 	0) 01 	Ο ) 0( 	Ο) 0( 	0)  
74 FESTIICA BAFFINENSIS  0( 	Ο) 0 ί 	0) 0) 	Ο ) 0 ί 	Ο ) 0 ( 	0) 0 ( 	Ο ) 0 ί 	Ο ) Ο ί 	Ο )  
76  FESTUCA RUBRA  0 ( 	Ο) 0( 	Ο ) Ο ( 	)) 0 ί 	0) 0( 	0) 0( 	0) 0( 	0) 0 ί 	0)  
78 GENTIANELIA PRdPINQIIA PROPINQUA  01 	0) 01 	0) 01 	0) 01 	0) .2( 	.5) . 1 ( 	6) Ο( 	Ο ) 0 ( 	Ο)  
79  HIEROCIILOE PAUCIFLORA  0( 	Ο) Ο ( 	Ο) Ο ( 	Ο ) Ο ( 	Ο ) Ο ί 	Ο ) Ο ( 	0) 0 ί 	0) Ο ( 	0)  
83 JIJNCUS BIGLUMIS  0 ί 	Ο ) .1( 	3)  .1( 	.1) 0( 	Ο ) 0( 	Ο) 0( 	Ο ) 01 	Ο) .1( 	.1)  
84 JUNCUS CASTANEUS CASTANEUS  0( 	Ο ) Ο( 	Ο ) 0 1 	Ο) 01 	Ο ) 0 ( 	Ο ) 0( 	Ο) 0( 	Ο ) 01 	Ο)  
86 Y.OβRESI A MΥΘSURΟ IDES  0( 	0) 01 	Ο) 0( 	Ο) .1( 	.3) 1.0( 	.9) 0 ί 	Ο ) 0( 	0) Ο ( 	0)  
89 LESQUERELL Α ARCTICA  0( 	Ο ) Ο ( 	Ο ) Ο ( 	kī ) 0( 	Ο) 0( 	Ο) 0( 	Ο) 0( 	Ο) 0 ( 	Ο)  
90 LLOYDIA SEROTINA  0 ί 	Ο ) 0( 	Ο ) 0( 	0) .2(1.0) . 1( 	.8) 0 ί 	0) 01 	Ο ) 0( 	Ο )  
91 	IIJZULA 	AIICTICA  01 	Ο ) 01 	0 ) 01 	0) 01 	Ο ) 0( 	0) 0 ί 	0) 01 	Ο ) 0 ί 	0)  
92  1UZULA CUNFUSA  0( 	Ο ) 0 ( 	Ο 0( 	0) 01 	0) 0 ( 	0) 0( 	0) 0 ( 	Ο) 0 ί 	Ο )  
94 	MINIJ4RTIA ARCTICA  Ο( 	Ο ) Ο( 	Ο ) .6(ι 	Ο) .9( 	.4) .1( .4) Ο ( 	Ο ) 0( 	0) Ο ί 	0)  
96  MINUARTIA  RUBELLA  01 	Ο ) 0 ί 	0) 0 ( 	 Ο) 0 ί 	Ο ) 0( 	Ο) 0 ( 	Ο ) 0( 	01 0( 	0)  

100  ϋ ΧΥΤΝιΙΡΙ S BOREALIS  0( 	Ο ) Ο ( 	Ο ) Ο ( 	0) 0( 	Ο ) 1.3( 	.6) 01 	01 01 	Ο) Ο ί 	Ο)  
103 OXYTROPIS 	NIGRESCENS 	BRYOPHILA  Ο ( 	Ο ) 0( 	Ο) 0( 	Ο ) 0( 	0) .2( .1) 0( 	Ο ) 0( 	Ο ) 0( 	0)  
105 PAPAVER LAPPONICUM OCCIDENTALE  01 	Ο ) 01 	Ο ) 0( 	Ο) 0( 	Ο) 0( 	Ο ) 0( 	Ο ) 0( 	Ο ) Ο ί 	Ο )  
106 PAPAVER MACOUNII  0( 	0 ) 0( 	Ο) .5(1.0) .1 ( 	.2) .2 ί 	.7) 01 	Ο) 0( 	Ο) 0( 	Ο)  
108 PARRYA NUUICAULIS NUDICAULIS  Ο ( 	Ο) 0 ί 	Ο) 0( 	0) . 1 ί 	.2) .2( 	.7) Ο ( 	Ο ) 01 	Ο) 0 ( 	Ο )  
1Ο9 PEDICULP.RIS CAPITATA  0 ( 	Ο ) 0( 	Ο ) 01 	Ο) .1( 	.1) .2( 	.5) 01 	Ο) .1( 	.3) 0( 	Ο )  
110 PEDICULARIS LANATA  0( 	0) 0( 	Ο) .2( 	.8) .1( 	.3) .2( 	.8) 01 	Ο) .5( 	.7) 01 	Ο)  
112 PEDICIJL.4RIS SUDETICA 	INTERIOR  0( 	Ο) 0( 	Ο) 0( 	Ο ) 01 	Ο ) 0 ί 	Ο) 0 ( 	Ο ) 01 	Ο) 0 ( 	0)  
381 	PED'CIILARIS SUDETICA S.L.  5 ί 	.8) 1.2(1.0) 0 ί 	0) 0( 	Ο) Ο ( 	Ο) 0( 	Ο) Ο ( 	Ο ) .6 ί 	.9)  
114  FETASITES FRIGIDUS  0( 	Ο ) 0 ( 	0) Ο ( 	Ο ) 01 	0) 0( 	Ο) 0( 	Ο ) 0( 	Ο ) 0( 	Ο )  
117 ΡΟΑ Α LΡΙ GΕΝΑ  Ο ( 	0) 0) 	Ο) 0( 	0) 0( 	0) 01 	Ο ) 0 ( 	Ο ) Ο( 	Ο) 01 	Ο)  
118 POA  ARCTICA  0 ί 	0) 0( 	Ο) 0( 	Ο ) 0( 	0) Ο( 	Ο ) Ο ( 	0) 01 	0) 0( 	0)  
119 POA  GLAUCA  01 	Ο ) 0( 	Ο ) 0( 	Ο)  0) 	0) 0( 	Ο ) 0 ί 	Ο ) 0( 	Ο) 0 ί 	0)  
121 	ΡΟΑ SΡ.  0( 	Ο) 0 ( 	0) 0 ί 	Ο) .1( 	.1) .1( 	.3) 0( 	Ο ) 01 	Ο ) 0 ί 	Ο )  
122 PυLEMQNIU Γ1 BOREALE  0( 	01 0( 	Ο ) 0( 	0) 0 ί 	Ο ) 01 	Ο) 0 ί 	0) 0 ί 	Ο ) 0 ί 	Ο)  
124 POLYGONUM V  ‚Vi  PARUM  2( 	.3) .2( 	.8) .1( 	.5) .1(, .5 ) .6(1.0) .2 ί 	.7) 0( 	Ο ) .1 ( 	.1)  
127 ΡυΤΕΓ1Τ Ι LLΑ UN I FL.ORA  Ο( 	Ο ) Ο ( 	Ο ) 0( 	Ο ) 0( 	0) 01 	Ο) 0( 	0) 0( 	Ο) 01 	Ο )  
129 PUCCIN Ē LLIA ΑΝΠ Ē RSΟΝΙΙ  0( 	Ο) 01 	Ο ) 0 ί 	Ο ) 0 ί 	0) 0( 	Ο ) 0( 	Ο) 0( 	Ο) 0 ί 	Ο)  
130 PUCCINELLIA PHRYGANODES  0( 	Ο) 0( 	0) 0( 	Ο) Ο ( 	Ο ) 0( 	Ο) 0( 	Ο ) 0 ( 	Ο ) 0 ( 	Ο)  
131 	PYROLA GRANOIFLORA  0( 	Ο ) Ο( 	Ο ) 0( 	Ο ) 0( 	Ο) 0( 	0) 01 	Ο ) 0 ( 	Ο ) 0( 	Ο)  
133 RANUNCULUS  PALLASI '  0( 	0) 0( 	Ο) 0 ( 	0) 01 	Ο ) 0( 	Ο ) 0( 	Ο) OC 	Ο) 0 ί 	Ο )  
134 RANUNCULII; FEDATIFIDUS AFFINIS  0( 	0) 0( 	0) 0( 	Ο ) 0 ( 	Ο ) 0( 	Ο ) 0 ( 	Ο ) 0( 	Ο) 0 ί 	0)  
137 SAGINA 	INlERIIEDIA  0 ( 	Ο) Ο ( 	0) Ο ( 	Ο) Ο ( 	0) 0( 	Ο ) 01 	Ο) 01 	Ο) Ο ί 	Ο )  
139 SALIX ARCTICA  3( 	.3) .6( 	.8) 1.4(1.0) D( 	0) 0( 	0) 01 	Ο) 2.6( 	.9) .5( 	.6)  
14Π SALIX LAIIATA RICHARDS ΟNII  Ο ( 	Ο ) .3( 	.2) 0 ί 	Ο ) 01 	Ο ) .1( 	.2) 01 	0) 01 	0) 01 	0)  
141 	SALIX OVALIFOLIA OVALIFOLIA  2( 	.1) 1( 	.3) 01 	Ο ) 0( 	Ο ) 0 ( 	Ο ) 6.4(1.0) 01 	Ο ) 0( 	0)  
142  SAl  IX PLAN Ι FΟ ί Ι A PULCHRA PULCHRA  Ο( 	0) )( 	0) .3( 	.7) Ο ( 	Ο ) 01 	0) Ο( 	Ο) 0( 	0) 0( 	Ο )  

190  



Table B4 (cont'd).  

1501 1503 1504 1505 1507 1508 1510 1511  

143  EAlIX RETICIJLATA RETICULATA .1( .1) 0( 	0) .1( 	.4) 0( 	0) 3.3(1.0) 11.4(1.0) .1( .3) .1( .1)  

144 SALIX ROTUNDIFOLIA ROTUNDIFOLIA 0 ί  Ο ) 0( 	Ο ) .1( 	.2) .1( .1) 5.4(1.0) 8.2(1.0) 0( 0) 0 ί  0)  

145 SA.IJS3UREΛ ANGUSTIFOLIA 0 ί  0) 0( 	0) 0( 	01 1.2( .9) .1( .2) 0 ί 	0) 0( 0) 0( Ο )  
145  SAXIFRAGA CAESPITOSA 0( 01 0 ί 	0) 0( 	0) 0( Ο) Ο ί  0) 0( 	0) 0( 0) 0 ί  0)  

147 SAXIFRAGA CERNUA 0( Ο ) Ο ( 	Ο ) 0( 	Ο ) 0( Ο ) 0 ί  Ο) Ο ί 	0) 0 ί  01 Ο ί  0)  

148 SAXIFRAGA FOLIOLOSA 0( Ο ) 0( 	0) 0( 	Ο) 0( Ο ) 0( 0) 0 ( 	Ο) 0( 0) 0( 0)  

14(0 SAXIFRΑGA HIERACIFOLIA 0( Ο ) Ο( 	Ο) 0 ( 	Ο) 0 ( Ο ) 0( 0) 0( 	Ο ) 0( Ο) Ο ί  Ο )  
150 SAXIFRAGA HIRCIJLUS PROPINOUA 0( 0) .1( 	.5) 0( 	0) 0 ί  Ο) 0 ί  0) . 1 ( 	.2) 0 ί  Ο) 0 ί  Ο)  
151 SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA .1 ( .1) .1( 	.2) 1.6( 	.8) 9.8(1.0) 2.9(1.0) 0( 	0) .8 (  .8)  0 ( Ο)  
154 SENECIO ATROPURPUREUS FR(GIDUS 0( Ο ) 0 ί 	Ο ) .4(1.0) 0( Ο ) 0( 0) Ο( 	0) .2 ί  .9)  Ο ί  Ο )  

156 SENECIO RESEDIFOLIUS 0( 0) Ο ( 	0) 0 ί 	0) 0 ( Ο) .1( .5) Ο ί 	Ο ) 0 ί  Ο ) 0( 0)  

157 SILENE ACAULIS 0( 0) 0( 	0) 0( 	Ο) 0( 0) .3(1.Ο) Ο ί 	0) 0( 0) 0( 0)  

159 SILENE WAHIGERGELLA ARCTICA 0 ( 0) 0( 	0) Ο ( 	Ο ) 0 ί  0) 0( 0) 0( 	Ο) 0 ί  0) 0( Ο )  
160 STELI_ΛR ΙΛ ΗUMIF(1SA 0( 0) 0( 	0) 0 ί 	Ο) Ο ί  0) 0 ( 0) 0 ί 	0) 0 ί  0) Ο( 0)  

161 STELI-ARIA LAETA 0( 0 1 0 ί 	0 ) 0( 	Ο ) 0( Ο ) 0 ( Ο ) 0 ί 	0) 0( Ο ) Ο ί  Ο)  
164 TΛRΑXACUM PHYMATOCARPUM 0( 0 ) 0 ί 	Ο) 0 ί 	Ο ) 0 ί  01 Ο( 0) Ο ί 	Ο ) 0( 0) 0( Ο)  
165 TI-IALICTRIJIl 	ALPINUM 0( Ο ) 0( 	0) 0( 	01 Ο ί  Ο ) 0( 0) 0( 	Ο ) 0 ί  0) Ο ί  Ο )  
168 TRISETUM SPICATUM SPICATUM 0 ( 0) 0( 	Ο ) 0( 	0) 0( 0) 0( Ο) 0( 	0) 0( 0) 0( 0)  

169 UTRICULARIA VULGARIS  MACRORHIZA 0( 0) 0( 	Ο) 0 ί 	0) 0 ( Ο) 0( Ο ) 0( 	0) 0( Ο ) Ο ( 0)  

172  WILHELMSIA PHYSODES 0( Ο) 0( 	0) 0( 	01 Ο ί  0) 0( 0) .1( 	.6) 0( Ο) Ο ί  Ο )  
901 UNKNOWN  FONOCOT 0 ( 0) Ο( 	Ο ) 0( 	0) 0( 0) 0( Ο) 0( 	Ο ) .1( .2) 0( Ο)  
902 UNKNOWN DICOT 0( 0) 0( 	Ο ) .1( 	.1) .1( .1) . 1 ί  .2) .1( 	.2) 0( 0) .1( .2)  

LIVERWORTS  
173 AMEURA PINGUIS  Ο( 0 1 1 ί 	.1) Ο ( 	Ο ) 0( 0 1 .1( .4) 0( 	Ο ) .1( .1) .1( .2)  

426 ANASTROPIIYLLUM MINUTUM  0 ί  Ο ) 0( 	0) 0( 	0) 0( 0) 0( Ο ) 0( 	Ο ) 0( 0) Ο ί  Ο )  
175 61  EPIIARUSi ΟΜΑ  TR I  CHOPHYLLUM BREVI  RETE  0( 0) Ο( 	Ο) .1( 	.1) .1( .7) 0 ί  Ο) 0( 	Ο ) 0( 0) Ο( Ο)  
397  CALYPOGEIA MUELLERIANA  0 ( 0) Ο( 	0) 0( 	0 ) 0( 0) 0 ί  0) 0( 	Ο) 01 Ο ) Ο ( Ο )  
Λ60 GYMN0C0l  Ελ  1  NfLATA  0( 0) 0( 	Ο ) 0 ( 	0) 0 ( Ο ) 0( Ο ) 0 ί 	Ο) 0( 0 ) O( Ο)  
441 ΗΛR ΡΑΝΤΗΙΙΕ FL ύ TOW I  ANUS  0( Ο ) Ο ( 	0) 0( 	0) 0( 0) 0 ( Ο) 0 ί 	Ο ) 0( Ο ) 0( Ο )  
405 LOPIIOZIA E3)NSTEADII  Ο( 01 0( 	0) 0 ί 	01 Ο( Ο) Ο( Ο) 0( 	0) 0 ί  Ο) Ο ί  0)  

433 LOPIIOZIA IfETEROCOLPA  0( Ο ) 0( 	0) 0( 	ύ ) 0( Ο ) 0 ί  Ο ) 0( 	Ο ) 0( 0 ) 0 ί  Ο )  
407 L^ ιΡΗθΖ1Α OUADRILOBA  0( Ο ) 0 ( 	Ο) 0 ί 	Π) 0( Ο ) 0 ( 0) 0 ί 	Ο ) 0( 0) 0 ( Ο)  
486 LOPHOZIA SP.  0( 0) 0 ί 	0) 0( 	Ο) Ο ( 0 1 0( 0) 0( 	Ο) 0( 0) 0 ί  0)  

182 PLAGIOCHIL.4 ARCTICA  0( 0) Ο( 	0) .1( 	.3) 0 ί  Ο ) 0 ί  Ο ) 0( 	Ο) Ο ( 0 1 Ο ί  Ο)  
184 PTILIDIUM CILIARE  0( Ο ) 0( 	0) 0( 	0) 0( Ο ) 0( Ο) 0( 	0) 0( Ο ) Ο ί  0)  

185 RADULA PROLIFERA  0 ( 0) 0( 	0 ) .1( 	.1) Ο ( 0) 0( 0) 01 	Ο) 0( Ο ) 01 Ο )  
406 SCAPANIA 	SIMMONSII  0( 0) 0( 	Ο ) 0( 	Π) 0( Ο ) 0 ί  Ο) 0( 	0) 0 ί  01 Ο ί  Ο)  
188 UNKNOWN LEAFY LIVERWORTS  .1( .3) 0( 	Ο ) .1( 	.2) 0 ί  0) 0( Ο ) 0 ( 	Ο) 0 ( 0) Ο ί  0 )  
189 UNKNOWN THALLOID LIVERWORTS  0( Ο) 0( 	0) Ο ( 	Ο) 0( 0 1 0( 0 1 0( 	0 1 0( Ο) 0( Ο)  

MOSSES  
192  AIJI.ACOMNIUM ACI1M  I  NATUM  0( Ο ) 0 ( 	0) Ο( 	Ο ) 0( Ο ) Ο ( Ο ) 0 ( 	Ο ) 0( Ο ) 01 Ο)  
193  AIJLACIMNIUM PALUSTRE  0 ( Ο) Ο( 	0) Ο( 	υ ) Ο ( 0) 01 Ο) Ο ί 	Ο) Ο( 01 Ο ( 0)  

194 AULACOMNI UM TURGIDUM  0( Ο) 0( 	0) 0 ί 	0) 0( Ο ) 0( Ο) 0( 	0) 01 0) Ο( 0)  

448  BRACI-IYTHECIACEAE  . 1 ί  .1) Ο ( 	0) 0( 	0) 0( Ο ) 0( Ο ) 0( 	0 ) 0( 0) 0( Ο )  
432  GRACHYT)IECIIJM GROENLANDICUM  0( 0) Ο( 	Ο) Ο( 	0) 0( Ο) Ο ί  0) Ο ί 	Ο) . 1 (  .2) Ο ί  Ο )  
196 BRP.CHYTIIECIUM TURGIDIIM  0( Π) 0( 	Ο ) 0( 	0) 0( 0) 0 ( Ο) 0 ί 	Ο ) 0( 01 Ο ί  0)  

440 RRYUM ALGOVICUM  0 ( 01 Ο ( 	Ο )  ( 	O) Ο( Ο) 0( Ο) 0 ί 	Ο) 0 ( 0) 0( 0)  

199 F3RYUM ARCTICUM  0 ( 0) 0 ί 	0) Ο ί 	0) 0( Ο ) 0 ί  Ο ) Ο ( 	Ο ) 0( 0 1 0( 0)  

205  ORYUiI STENOTRICHUM  0( Ο ) 0( 	Ο) .1( 	.1) 0( Ο) 0( Ο) Ο ί 	Ο ) 0( 0) 0( 0 )  

439 GRYUF1 TORTIFOLIUM  0( Ο) Ο( 	0) Ο ( 	Λ ) Ο ( Ο) 0 ( Ο) 0( 	0) Ο( Ο ) 0 ί  Ο )  
206  BYRUII WRIGHT))  0 ( 0) Ο ( 	0) 0( 	Ο ) 0( Ο) 0( Ο ) 0 ί 	Ο ) 0( 01 Ο ί  0)  

383 βRYLIM SF.  1.5 (  .3) 2.0( 	.6) .3( 	.2) .1 ί  .2) .1( 1) 1.6(1.0) .1( .6) .1( 4)  

209  CALLIERCON RICIIAROSONII 	ROBUSTUM  4.7(1.0) 4.8(1.0) 0( 	Ο ) 0( 0) 0 ( 0) 1.3(1.0 ) O( 0 ) 0( Ο)  
212 CALLI ERGOII Sr . Ο ( 01 Ο ( 	0) 0( 	Ο) 0( Ο) 0( Ο ) 6.1 ί 	.9) .1( .6) .4( 4)  

213 CAM°YLIUM STELLATIJM  .1( .2) 3.2( 	.3) <r.0( 	5) 0( Ο ) .2( 3) 16.5(1.0) .4( .8) .1( 1)  

214 CΛΤΟΕ COP I IJ ΓI NIGRITUM  .1( .1) 2.1( 	.5) 1.0( 	1) 0( 0) 0 ( 0) .1( 	7) .1 ί  .2 ) .1( 1)  

215  CLRATOD''II 	PURF'i1REUS  Ο( Ο ) Ο ( 	0) 0( 	Ο) Ο ί  Ο ) 0 ( Ο ) Ο ( 	0) Ο ( 0) 0( Ο)  
216 C(NCLIDIUM ARCTICUM  .1( .4) 0( 	Ο ) 0 ί 	Ο ) 0( 0) 0( Ο) 0 1 	Ο) .1( .3) 0 ί  0 )  
217 CINCLIDIIIM LATIFOLIUM  10.8(1.0) 12.7( 	.9) 0 ί 	Ο ) 0( Ο ) Ο ί  Ο) Ο( 	Ο) 01 Ο ) 1.2( 6)  

411  C E NCL ( D I IJM STYG I UM  0( 01 0( 	Ο ) 0 ί 	0) Ο ( 0 1 0( 0) 0( 	Ο) 0( 0) Ο( Ο)  
449 CINCLIDIUM Sr.  0( 0) 0( 	Ο) Ο ( 	Ο ) O( Ο ) 01 Ο ) 0 ί 	0 ) 0( Ο ) 0( Ο)  
218 CIRRIPHYLLUM CIRROSUM  0( Ο) 0( 	Ο ) .5( 	4)  0 ί  0) 0( Ο ) 01 	Ο ) 0( 0) Ο ί  0)  

219  CRATONEURON ARCTICUM  0( 0) Ο( 	Ο) .1( 	6) .1( .2) 0 ( Ο ) Ο( 	Ο) .1 ί  .8) 0 ί  Ο)  
221 CTENIDIUM  MOLLUSCUM  0 ί  Ο) Ο( 	Ο) 0( 	0) 0 ί  Ο ) 01 Ο) 0( 	0) 0( Ο ) 0 ί  0 )  

223 CYRTOMNIUM HYMENOPI-IYLLUM  0( 0) 0 (" 	Ο) 0( 	01 0 ( 0) 0( Ο ) 0 ( 	Ο ) 0 ί  Ο) Ο ί  Ο)  
227 DICRANUM ANGUS ΤUM  0 ( 0 1 0( 	0 ) 0( 	0) 0( Ο ) O( Ο ) 0( 	0 ) 0( 0) 0 ί  Ο )  
228  DICRANIIM ELONGATUM  0 ί  0) 01 	Ο) 0 ί 	0 1 0( Ο ) 0 1 Ο) 0( 	0) 0( Ο ) Ο ί  Ο )  
390 DI CRANUM SP .  Ο( 01 0( 	0 ) 0( 	0) 0 ( 0) 0 ί  0) 0 ί 	Ο ) 01 0) 0 ( 0)  

229 UIDYM000N ASPER IFOLIUS  0( 0) Ο( 	Ο ) Ο ί 	0) .1( .1) .5( 3) Ο ( 	0) .1( .1) 0 ί  Ο)  
230 DISTICHI'IM CAPILLACEUM  2.0 ί  .3) 5.0( 	.7)  5.5(1.0) .3 ί  .8) 6.9( 8) 0( 	Ο ) 2.9(1.0) .5( 4)  
232 DISTICHIUM 	INCLINATUM  0( Ο ) 0( 	Ο) 0( 	0 ) 01 Ο ) 0( Ο ) Ο( 	0 ) 0( 0) 0 ί  0)  

233 DITRICHUM FLEXICAULE  0( Ο) .1( 	.1) 33.5(1.0) 1.3 ί  .9) 16.0( 6) 0( 	Ο )  22.Ο(  .9) Ο ί  Ο )  
236 DREPANOCLADUS 	BREVIFOLIUS  49.5(1.01 30.0(1.0) 2.5( 	.7) 0( Ο) 0( Ο ) . 51 	8) 3.9(1.0) 5.9 (  9)  
237 DI:EPΛNβCLADUS REVΘL.VENS  0( Ο) 0( 	0) 0( 	Ο ) 0 ί  Ο ) Ο ( 0 ) Ο( 	0) 0 ί  Ο ) 0 1 0)  
238 DREPANOCLADUS UNCINATUS  0( O) Ο( 	Ο ) 0( 	Ο) .1( .1) 5.1 (  5) 0 ( 	Ο ) Ο ί  0) Ο( 0)  
239 DREPANOCLADUS SP.  0( Ο ) 0 ί 	Ο ) O( 	Ο ) 0( Ο ) 0 1 Ο) Ο ( 	Ο ) 0 ί  0) Ο ί  Ο )  
240  ENCALYPTA ALPINA  .1( .2 ) 0( 	Ο) .1( 	.4) .1 ( .2) 0( Ο) .1( 	1) .1( .9) .1( .6)  
241 ENCALYPTA PROCERA  0( Ο ) 0( 	0 ) 0( 	Ο ) 0 ί  0) 0( Ο) 01 	0) Ο ί  0 ) 01 0)  
244 ENCALYPTA Sr.  Ο( 0) 0 ( 	0) Ο ( 	0 1 0 ί  Ο) .1( .5) 0( 	Ο) 0( 0 )  Ο ί  Ο )  
246 FISSIDENS OSMUNDOIDES  0( Ο ) 0 ( 	Ο) 0 ( 	Ο ) Ο( 0) Ο ( Ο) 0 ί 	Ο ) Ο ί  0) 0( Ο )  
450 FISSIDENS Sr.  0 ί  Ο ) Ο ( 	Ο ) 0( 	0) Ο( Ο ) 0( Ο) 0( 	0) 0 ί  Ο) .1( 2)  
247  FUNARIA ARCTICA  0( 0 1 Ο ( 	0) 0( 	Ο) 0( 0) 0( 0) 0( 	Ο ) 0 ί  Ο ) 0( Ο)  
250 HYLOCOMIUM SPLENDENS OGTUSIFOLIUM  0 ( 0) 0( 	Ο ) 0( 	0) Ο( Ο ) 0( Ο ) 0( 	0 ) 0 ί  Ο) 0( Ο )  
251 IIYPNUM BAIlI3ERGERI  0( Ο) 0( 	Ο ) 13.2(1,0) .1( .1) 0 ( Ο) Ο( 	0) 4.3 (  .8) 01 0)  
252 HYPNUM CIJPRESSIFORME  0( Ο ) 0( 	0 ) 0( 	Ο) 0( 0) O( Ο ) 0 ί 	0) 0 ί  01 Ο ( 0)  
253 I IYPNUM PRICERRINUM  0( Ο ) 0( 	Ο ) 0( 	Ο) .1< .6) .1 ί  .5) Ο ( 	0) 0( Ο ) 0( 0)  
254 ΗΥΡNUM RFVOLUTUM  0( Ο) 0( 	0) .2( 	.6) Ο ( 0 ) 0( 0) 01 	Ο) O( Ο ) Ο ί  Ο)  
256 HYPNUM Sr.  0( Ο ) Ο( 	Ο ) Ο ί 	Ο) 0 ί  Ο ) 0( Ο ) Ο ί 	0) 0( 0 ) 0( Ο)  
257  LEFTOBRYUM PYRIFORME  0( Ο ) 0 ( 	Ο ) 01 	0) 0 ί  0) 0( 0 ) O( 	0 ) 0( Ο ) 0 ί  0)  
258 MEESIA TRIOUETRA  8.0( 1 .0 1 15.5(1.0) 0 ( 	Ο) Ο ( 0) Ο( 0) 0 ί 	0) 0( Ο ) . 1 ί  .5)  
259 MEESIA ULIGINOSA  0( Ο ) .5( 	.2) .1( 	.2) 0( 0) 0( 0) Ο( 	0) ,5( .5) Ο( Ο )  
444 MNIUM ANDREWSIANUM  0( Ο ) Ο ( 	Ο) 0( 	Ο) 0( 0) 0( Ο ) Ο( 	Ο ) 0( 0) Ο( Ο )  
260  MNIUM BLYTTII  0 ί  0) 0( 	Ο ) 0 ( 	Ο ) 0 ί  0) 0( Ο ) Ο( 	Ο ) Ο( 0) 0( 0)  
431  PLAG)OMNIUM ELLIPTICUM  0( 0) 0 ( 	Ο) 0( 	Ο ) 0( Ο) 0 ( Ο ) Ο ί 	0) 0 ί  Ο) 0( Ο  

262 MYIJRELLA Jl1LACEA  0 ( Ο ) Ο( 	Ο ) 0 ( 	0) 0 ί  0) Ο( Ο ) 0 ( 	0) Ο( 0) 0( Ο )  
264  ONCOPIIORUS WAHLENBERGII  0( Ο ) 0( 	Ο ) .1 ί 	.1) 0( Ο ) 0( 0) 0( 	0) 1.1( .3) Ο ί  Ο)  
265 ORTHOTHECIUM CHRYSEUM  .1( .1) 1.0(..1) .1( 	.5) 0( 0) .2( 3) 0( 	Ο) .8( .7) 01 Ο )  
268 PHILONOT iS FONTANA PUM ILA  Ο ( Ο ) 0( 	Ο ) Ο ( 	0) 0 ( 01 Ο ί  0) 4.0(1.0) Ο ( 0) 01 Ο )  
410 Ρ L. ΛG ΙΟΡ ί1; OEDERIANA  0 ί  Ο ) 0 ( 	Ο ) 0( 	Ο) 0( Ο) 0( Ο ) 0( 	Ο ) 0 ί  0 1 0( Ο )  
272 POGONATUM 	ALPINUM  0( 01 0( 	0)  0( 	Ο) 0( Ο) 0 ί  Ο) 0( 	0) 0 ( Ο ) 0 ί  Ο )  
446 POLYTRiCHACEAE  0( Ο) 0( 	Ο) 0( 	0) 0( 0) 0( Ο ) Ο ί 	0) 0 (  0) Ο ( Ο)  
275 POHLIA NUTANS  0( Ο) Ο ί 	Ο) Ο ( 	0) 01 Ο ) Ο ί  Ο) 0( 	Ο) Ο ( Ο ) 0 ί  0)  
404  POHLIA SP.  Ο( 01 0( 	0) 0( 	0 ) 0( Ο) 0( 0) 0 ί 	0) 0 (  Ο) Ο ί  Ο )  
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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  RHACCMITRI1JM LANUGINOSUM 0( Ο ) Ο ( 	0) 0( 0) 0 ( 0) 0( 0) 0( 0) 0( 0) 0 ( 0) 
278 RHYTIDIUM 	RUGOSUM 0( Ο) 0 ( 	0) 0( 0) .1( .1) 0( Ο) 0( 0) 0( Ο ) Ο ί  0) 
279 SCORPIDIUM SCORPIOIDES 7.5(1.0) 3.2( 	.6) (1 ( 0) 0( 0) 0( 0) 0( 0) 0 ί  Ο ) Ο ί  0) 
280  SCORP  IDIOM  TURGESCENS  0( 01 Ο( 	Ο ) 0 ί  0) 0( 0) 0( Ο) 0( 0) 0 ί  0) .2( .2) 
282  SPLACHNUM VASCULOSUM 0( 0) 0( 	Ο ) Ο( 0) 0( 0) 0 ( Ο) 0( 0) 0 ( Ο ) 0 ί  0 ) 
283 STEGONIA LATIFOLIA PILIFERA 0 ( Ο) Ο ( 	Ο) 0( 0) 0( Ο ) 0( Ο) 0 ( Ο) 0( Ο) Ο ( 0) 
285 ΤΕΤΚΑΡ LΘDΘΝ ΜNIOIDES 0( 0) 0 ( 	0) 0 ί  Ο) 0( Ο ) 0( Ο) 0( Ο) .1( .1 ) 0( Ο) 
287 THUIDIUM ABIETINUM 0 ( 0) 0( 	0) .1( .2) 1.5 ί  .6) .1( .4) 0 ί  Ο) 0( Ο ) 0 ( Ο ) 
238 ΤΙΜΜΙΑ ΑUSTRi ΑCA .1( .1) 0( 	Ο ) .1 ( .2) 0( Ο ) 0( Ο ) 0( Ο ) 0( Ο) Ο ( Ο)  
289  Τ  1181' A  MFGAPOLITANA BAVARICA .1( .1) 0 ( 	Ο) 0 ί  Ο) 0( 0) Ο( Ο ) 0 ( Ο) 0 ί  Ο ) Ο ( Ο) 
290 ΤΙΜΜΙΑ NRVEGICA 0 ( 0) 0( 	Ο ) 01 0) 0( Ο ) 0( Ο ) 0( 0) 0( Ο ) 0 ί  Ο ) 
291 	TOMENTHYPNUM NITENS .1 ί  .1) 0 ( 	0) 21.5(1.0) .1( .2) .5( .5) Ο( Ο ) 29.5(1.0) 0( 0) 
292 iORTELLA ARCTICA 0 ί  Ο ) 0( 	Ο) 01 0) 0( Ο ) 1.0 ί  .3) 0( Ο ) 01 Ο) 0( 0) 
296  TORTIJLA RURALIS .1( .1) Ο ( 	Ο ) 0( Ο ) .1( .1) 0( 0) 0( Ο ) 0( Ο) 0 ( Ο ) 
298  VOITIA HYPERBOREA 0( Ο) 0 ί 	Ο ) Ο ( Ο) 0( Ο ) 0( Ο) 0 ί  0 ) 0( Ο) 0 ί  0 ) 
903 UNKNOWN MOSS 0 ί  Ο) .1( 	.1) 1.0( .9) . 1 ί  .4) 1.5( .3) .1( .3) .1( .5) .5( .6) 

LICHENS  
299  ALECTORIA NIGRICANS 0( Ο) 0 ( 	0) Ο ( Ο ) .1 ( .6) 0 ί  Ο ) 0( Ο ) 0 ί  Ο) 0( Ο)  
300  ALECTORIA CCHROLEUCA 0 ί  Ο ) 0 ί 	0) 0( Ο) 0 ί  Ο ) 0( Ο ) 01 Ο) 0 ( Ο ) Ο ί  0) 
3Π7 CALOPLACA SP. Ο( Ο ) Ο ( 	Ο) 0 ί  Ο ) .1 ( .9) 01 Ο ) 0 ( Ο ) Ο ( Ο) 01 0) 
310 CETRARI A CUCULLATA  0 ί  0) 0( 	Ο ) .1( .3) .1 ί  .8) Ο( 0) 0 ί  0 ) .1( .2) Ο ( 0) 
311 	CETRARIA  DELISEI 01 Ο ) ύ ( 	Ο ) 01 Ο ) 0 ί  0) .1( .1) 01 0) 0 ί  Ο) 0( Ο ) 
312 CETRARIA 	ISLANDICA 0 ( 0 ) 1 ( 	.1) .4( .7) .5( .5) 01 0) 0( Ο ) 1.7( .9) Ο ( Ο ) 
314 CETRARIA NIVALIS 0( Ο) 0( 	Ο) 01 Ο ) .1 Γ .3) 0 ί  0) 0 ί  Ο) 0 ί  Ο) 0 ( Ο ) 
315 CETRARIA RICHARDSONII 01 0 ) 0( 	Ο ) . 1 ί  .1) .5( .5) 0( Ο ) Ο ί  Ο ) 0( Ο ) 0( Ο ) 
316 CETRARIA  TILESII 0 ί  0) 0( 	Ο ) 01 Ο) 0( Ο) 0 ί  Ο ) 0 Γ Ο ) 0 ί  Ο ) Ο ί  Ο ) 
385 CLADONIA GRACILIS 0( 0) 0( 	0) 0( 0) 01 Ο) 0 ( Ο) 0 ί  Ο) Ο ( 01 0( 0 ) 
318 CLADONIA LEPIDOTA 01 Ο ) 0( 	Ο ) 0( Ο ) Ο ( Ο) 0( Ο) 0( 0) 0( Ο) 0( 0) 
427  CLADONIA PHYLLOPHORA 01 0 ) 0( 	Ο ) 0( Ο) 0( Ο ) 0 ί  Ο ) 0 ί  0) 0( Ο) Ο ( Ο ) 
319  CLADCJNIA POCILLUM 0 Γ 0) 3( 	0 ) 0( Ο) 0 ί  Ο) 0 ί  Ο ) 0( Ο) 01 Ο ) O( Ο ) 
320 CLADONIA SΠUAM08A 0 ( 0) 0( 	Ο ) 0( Ο ) 0( Ο ) 01 Ο) 0 ί  Ο ) 0 ί  0) 0 ί  Ο ) 
322 CLADONIA SP.  0 ί  Ο ) 01 	0) 01 Ο ) Ο( Ο ) 0 ί  Ο ) Ο( 0) 0 ί  Ο) 01 0) 
327  CORMICULARIA DIVERGENS 0( 0) 01 	0) Ο ( Ο ) 01  Ο ) Ο( Ο ) 0 ί  Ο ) 0( Ο) 01 Ο ) 
328  DACTYLINA ARCTICA 0( 0) 0( 	Ο ) . 1 Γ .8) .2( .8) 0( Ο) 0 ί  Ο ) .3( .6) Ο ί  Ο ) 
329  DACTYLINA RAMULOSA 0( Ο ) 0( 	Ο) 0( Ο) Ο ( Ο) 0 ί  Ο) 0( Ο) 0( Ο) 0( Ο ) 
330  EVER Ν IA PERFRAGILIS 01 Ο) 0( 	Ο ) 0( Ο ) 1.7( . 9 ) 0( Ο) 0 ί  0) 01 0 ) 0( 0) 
3 : 1 	FULGENSIA BRACTEA ΤA 0 ( 0) 0( 	0 ) 0( Ο) 0( Ο ) 0 ί  Ο) 01 0) 01 Ο) 0( Ο ) 
332 GYALFCTA FOVEOLARIS Ο ( 0) 01 	Ο ) Ο( Ο) 0( 0) 0 1 Ο ) 0 ί  Ο ) 01 Ο ) Ο ί  Ο ) 
334 IIYPOGYMNIA SUβθBSCURA 0( 0) 0( 	Ο) 0( Ο ) .3 ί  .2) 01 Ο) 0( Ο ) 0( 0) 0( Ο) 
336 LECANORA EPIBRYON 0 ( 0) 0( 	0) .1( .5) 12.6(1.0) .1( .2) 01 0) .1 ί  .2) Ο ί  Ο ) 
428  LECIDEA CAMULOSA ΟΓ 0) 0( 	Ο ) 0( 0 ) 0( Ο ) 0( Ο) 0( 0) 0( Ο ) 01 Ο) 
339 LECIDEA VERNALIS 01 Ο ) 0 ί 	Ο) 0 ί  Ο) Ο ( Ο ) 0( 0) 0( 0) 0( Ο ) Ο ί  Ο ) 
393 LEPTOGIUM SINNUATUM 01 Ο ) Ο( 	Ο) 0 ί  Ο) 0( Ο ) 0 ί  Ο) 0 ( Ο) 0( 0) 01 0) 
342 LOPADIUM 	FECUNDUM 0 ί  0) 0( 	Ο ) Ο ( Ο ) 1.1( .8) .1( .2) 0 ί  0) 0( Ο ) 0 ί  Ο ) 
343 dCNROLECHIA FRIGIDA 0 ( Ο ) 0( 	0) 01 0 ) 0 ί  Ο) 0( Ο) 0( Ο ) Ο( 0) Ο( Ο ) 
413  OCHROLECHIA FRIGIDA THELF'PHOROIDES 0 ί  Ο) 0( 	Ο ) Ο( Ο) 01  Ο ) 0( Ο) 0 ί  Ο) 0( Ο) 0 ( Ο) 
348 PELTIGERA APHTHOSA 0 Γ Ο ) 0( 	Ο ) 0( Ο ) 01 Ο ) 0( Ο) Ο ( 0 ) .5( .4) Ο ί  Ο) 
349 PELTIGERA CANINA S.L. 0( Ο) Ο ( 	Ο ) 0( 0) 0( Ο ) 0 ( Ο) 0 ί  Ο) 0 ί  Ο) 01 Ο) 
353 PEITIGERA SPURIA  SOREDIATA 01 01 0( 	0 ) 0 ί  Ο ) 0( Ο ) 0 ί  Ο ) 0 Γ Ο ) 01 Ο ) Ο ( 0) 
418  PERTUSARIA CORIACEA 0( 0) 0 Γ 	Ο) 01 0) 01 Ο) Ο( Ο) 0 ( Ο ) 01 0) Ο( Ο ) 
3 ύ 8 PEHTUSARIA DA.CTYLINA Ο ( Ο) 0( 	Ο ) 0( Ο ) Ο( 0) 0( Ο ) 0( Ο) 0 ( O) 0( Ο ) 
384 F'LRTUSARI Α SP. 01 Ο) Ο( 	Ο) 01 Ο) 01 Ο) .1( .1) 0 ί  0) 01 Ο) 0( Ο ) 
360 PHYSCONIA MUSCIGENA Ο( Ο ) Ο ( 	Ol 0 ί  Ο ) 1.1( .4) 0 ( Ο) 01 01 Ο ( Ο) 0 ί  0) 
41 2  F'SDCOMA H'( PNOR(JM  0 ( Ο ) 0( 	Ο) 0( 0) Ο ( 0) 0 ( O) 0( Ο ) 01 Ο) 0 ( 0 ) 
400 SOLORINA SP. 0( Ο) 01 	Ο ) .1( .4) 0( Ο ) 0( Ο) 0( Ο ) 01 Ο ) 0( Ο) 
369 SPHAEROPHORUS GLOBOSUS 01 Ο) 0( 	0) Ο ( Ο ) 0( Ο) 01 Ο ) 0( Ο) 01 Ο ) 0( 0 ) 
370 STEREOCAULON ALPINUM 0( Ο) 0( 	Ο) 01 0) 01 Ο ) 0( Ο ) 01 Ο) 01 0) 0 ί  0) 

372 THAMNOLIA S(JBULIFORMIS 0( Ο ) .1( 	1) 7.0(1.01  4.9(1.0) .1( .3) 0 ί  Ο ) 2.7(1.0) Ο( Ο)  
429 ΤΟΝ Ι Ν Ι Α C(1MULATA  0 ί  Ο) Ο( 	Ο ) 01 (ι) 0 ί  0) 01 Ο) 01 0) 0( 0) 01 Ο) 
375 XANTHORIA EL.EGANS 0 ( Ο) 01 	0 ) Ο( Ο ) 0 ί  Ο ) 0( Ο) 0 ί  Ο ) 0( 0) 0( Ο) 
403 ((RENOWN  CRUSTOSE  LICHEN   0( Ο ) Ο( 	Ο ) Ο ( Ο ) .5( .5) .1( .1) 0( Ο ) Ο ί  Ο) 0 ( 0) 
378  U)'IKNOWN FRUTICOSE LICHEN Ο ( Ο) 01 	O) Ο ( Ο ) 0 ί  0) 0 ί  Ο ) 01 Ο ) 01 Ο ) Ο ί  Ο ) 
379 NOSTOC  COMMUNE  5.5(1.0) 3.7( 	.8) Ο ( 'ι) 0( Ο) 0 1  Ο) 0( 0) 0( Ο ) .1 ί  3) 
380 NOSTOC SP. Ο ( Ο) 01 	Ο) 0( 	3 ) 0( 0) 0( Ο ) 01 Ο) Ο( O) 0( Ο) 

1512 1516 1519 

VASCULAR PLANTS 

2  ALOPECURUS 	ALPINUS 	ALPINUS 0( Ο) Ο( 	Ο ) 01 Ο) 
3  ANDROSACE CHAMAEJASME LEHMANNIANA 0( Ο) Ο( 	0) Ο ( Ο) 
4 ANDROSACE SEPTENTRIONALIS 01 Ο ) 0( 	0) 01 Ο) 
5 ANEMONE  PARVIFLORA 0 ( Ο ) Ο ( 	Ο ) 0( Ο ) 
6 ANEMONE  RICHARDSONII 0( Ο ) Ο ί 	Ο ) 01 0) 
9 ARCTACROSTIS LATIFOLIA S.L. 0 ί  Ο ) Ο ( 	01 0( Ο ) 

10 ARCTOPHILA FULVA 0( 0 ) 0( 	0) 0( 0) 

12 ARMERIA MARITIMA ARCTICA 0( Ο ) Ο ( 	Ο ) 0 ί  Ο ) 
13 ARTEMISIA 	ARCTICA 	ARCTICA 0( Ο) 0 ί 	Ο ) 0 ί  Ο ) 
14 	AF(TEMISIA  BOREALIS  0 ( Ο ) 0( 	Ο) 0( Ο ) 
15  ARTEMISIA GLOMERATA 0 (  Ο ) Ο ( 	Ο ) 0( Ο) 
18 Α S Γ RΛCAL Ι)S ΑLP I NUS 0( 0) 0( 	Ο) 0 ( Ο) 
19 ASTRAGIJLUC UIlBELLATUS  0( Ο) Ο ( 	0 ) 0 ί  Ο) 
22 BRAYA PURI'URASCENS  0( Ο ) 0 ί 	Ο) 0( Ο ) 
23 BRAVA SP. 0( Ο) 0( 	0 ) 0( Ο) 
24  EROI'lUS PUMPELL IANUS HRCTI CUS 0 ί  0 ) Ο( 	Ο) Ο( Ο ) 
25 CALTHA  PALUSTRIS ARCTICA 0( Ο) 0 1 	Ο ) 0( 0) 

27 CARDAMINE DIGITATA 0( Ο ) 0( 	0) 0( 0) 

28  CARDAMINE PRATENSIS ANGUSTIFOLIA 0 ί  Ο) 0 ί 	Ο ) 0( Ο) 
29 CAREX AGU Λ TILIS S.L. 1.3( .3) 17.9(1.0) 0( 0) 

3Π CAREX ATROFUSCA Ο( Ο ) 9( 	.3) Ο ( 0) 

31 	CARES  BIGELOWII 7.5(1.0) Ο ( 	Ο ) 01 Ο ) 
33 CARES MARINA 0( 0) 0( 	0) .8( .2) 

35 CARES ME Γ1BRANACEA  5.4 ί  .9) 1( 	.1) 20,3(1.0)  
•36 CARES MI St^NDRA MI SANDRA Ο ( Ο ) 1 ( 	.2) . 1 ( .Λ) 
37 CARES  RARIFL.ORA 0( 0) 0( 	0) 0 ( Ο ) 
38 CARES RΘTUNDATA 01 0) 0 ( 	Ο ) Ο( 0) 

39  CkREX RUPESTRIS 0 ( Ο ) 01 	Ο) 01 C) 

40 CARES SAXATILIS LAXA 0( Ο ) 0( 	Ο ) 0 ( 0) 

41 	CARES SCIRPOIDEA 0( Ο ) 0( 	Ο) .2( ^) 
42 CARES SLIBSPATHACEA 0( Ο ) Ο( 	Ο ) 01 .ι)  
44 CARE)( VAGINATA 01 0) Ο ( 	Ο ) Ο( Π)  
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Table B4 (cont'd).  

1512 1516 1519  

45 CARER SP. 0( 	0) 1.6( 	.1) 1( 	.1)  
46 CASSIOPE TETRAGONA TETRAGONA 0( 	0 1 Ο ( 	Ο ) Ο(, 	υ)  
47 CERASTIUM BEERINGIANUM BEERINGIANUM Ο ( 	Ο) Ο ί 	Ο ) Οι 	Ο)  
49  CllRySANTHEMUM 	INTEGRIFOLIUM 0 ί 	Ο) Ο( 	Ο) 1 ι 	Ι)  
51 	COCHLE.ARIA OFFICINALIS ARCTICA 0( 	Ο) 0( 	0) 0( 	J )  

52 DESCH.AMPSIA CAESPITOSA  ORIENTAL'S  0( 	Ο ) 0( 	01 0( 	Ο )  
53 ΠRΑΒΑ ALPI ΝA 0( 	0 ) Ο( 	Οι 0( 	Ο)  
56  F)RAF'A LACTEA Ο ( 	0 )  Ο( 	Ο ι 0 ( 	Π)  
57 DRABA SP. 0( 	Ο) 0( 	0) Π( 	3)  
58 DRYAS 	INTEGRIFOLIA 	INTEGRIFOLIA 	2Π.6(1.0) .1( 	.51 ._ 	. 	1.0)  
59 DUNONTIA FISH Ē RI 	S.L. 0 ( 	0) .1(1.0) 6 	Ο )  
61 	ELYMUS AREtJARIUS MOLLIS VILLOSISSIMUS 0( 	0) 0 ( 	Ο) Ο( 	Jl  
62 EPILOBIUM LATIFOLIUM 0( 	Ο ) 0 ί 	01 0 ( 	J)  
63 EOUISETUM ARVENSE Ο ( 	Ο ) 0( 	0) 0 ί 	Ο )  
64 EOUISETUM SCIRPOIDES 0( 	0) 0 ί 	Ο) 0( 	01  

65 EOUISETUM VARIEGATUM .1( 	.3) 4.3( 1 .0) 8( 	.2 )  
66  ERIOERON ERIOCE?HALUS Ο( 	0 ) Ο( 	0) 0 ( 	0)  

399  ERIOPHOFlLl ANGUSTIFOLIUM S.L. 9.2(1.01 5.9(1.0) 24.1(1.0)  

69 ERIOPHORUM 	RUSSEOLUM Ο ( 	Ο) Ο ( 	0) 0( 	01  

70 ERIOPHORUM SCHĒ UCHZER I SCHEUCHZERI 0 ( 	Ο) 01 	0) 0( 	Ο)  
72  [RlOF)IORUl1 VP.GINATUM Ο( 	Ο ) 0( 	0) 01 	Ο)  
73 EUTRCMA EDW ΛRDSII 0( 	01 .l( 	0) 1( 	.2)  

74 FESTUCA [lAFFINENSIS Ο ( 	Ο ) J( 	0) 0 ( 	Ο )  
76 FESTUCA RUBRA 0( 	Ο) 01 	0) 0( 	Ο)  
78 GLNTIANELLA FRUFINOUA PROPINQUA 0( 	0) 0( 	0) Ο( 	0)  
79 ĪIIGR0CHL0E PAUCIFLORA 01 	0) 0( 	0) Ο( 	Ο)  
83 	JUNCIIS BIGLl1MIS 0( 	Ο ) .11 	.2) 0( 	0)  

Σ4 JUNCUS CASTANEIJS CASTANEUS 0 ί 	Ο ) 01 	Ο ) 0( 	0)  

8G KΠBRESIA MYOSUROIDES 0( 	01 0( 	Ο ) 0( 	0)  

89 LESOUERELLA ARCTICA 0 ί 	Ο ) 0( 	0 ) 0( 	0 1  
90 LLOYDIA SEROTINA 0( 	Ο ) 0( 	Ο) 0( 	Ο )  
91 	LUZULA ARCTICA 0( 	0) 0 ( 	0) 0( 	0 )  
92  LUZULA CONFUSA Ο ( 	Ο) Ο ί 	Ο ) 0( 	01  
94  MINUARTIA ARCTICA 0( 	O) 0 ( 	Ο) 0 ί 	Ο)  
96 MINIIARTIA RUBELLA 0( 	0) 0 ( 	Ο) 0 ί 	Ο )  
100 OXYTROPIS BOREALIS 0 ( 	01 0( 	0 ) Ο( 	Ο)  
103 OXYTROPIS 	NIGRESCENS 	BRYOPHILA 0( 	Ο ) 0 ( 	0) Ο( 	Ο )  
105 PAPAVER LAPPONICUM OCCIDENTALE Ο( 	Ο) Ο( 	0) 0 ( 	Ο)  
106 PAPAVER MACUUNII 0( 	0 1 Ο ί 	Ο ) 0 ( 	Ο )  
108 PARRYA NUDICAULIS NUD I CAULI S 0 ί 	Ο) Ο( 	Ο) 0 ( 	Ο)  
109 PEDICULARIS CAPITATA Ο( 	0) 0( 	O) 0 ( 	0)  

110  FEI)ICULARIS LANATA .1 ί 	1) 0( 	0) 1( 	5)  

112 PEDICULARIS SUDETICA 	INTERIOR  Ο ί 	Ο) Ο ( 	0 1 0( 	Ο)  
381 	PEDICULARIS SUDETICA S.L. 0( 	Ο ) .7(1 	0) 0( 	Ο )  
114 	PETASITES F RIGIDUS 01 	Ο) 0( 	0) 0( 	0 1  
117  ΕΟΑ  ALPIGENA 0( 	Ο) 0 ( 	Ο ) 0( 	Ο )  
118  ΕΟΑ  ARCTICA Ο ( 	Ο) Ο( 	Ο ) 0 ( 	Ο )  
119  ΕΟΑ  GLAUCA Ο( 	Ο ) Ο ( 	0) Ο ( 	Ο)  
121 	ΕΟΑ  SF.  0( 	0) 0( 	Ο) Ο( 	01  
122 POLEMOI'lIUM BOREALE Ο( 	Ο) 0 ( 	Ο) 0( 	0 1  
124 POLYGCNUM  νι νι  FARUM .1( 	8) .1( 	5) 1( 	.8)  

127  FOTENTILI.A UNIFLORA 0( 	Ο) Ο ( 	Ο ) 0 ί 	0 1  
129  PIICCINOLLIA ANDERSONII 0( 	0 ) 0( 	0) 01 	0 1  
130 PUCCINFLLIA  PI-IRYGANOBES Ο ( 	Ο) Ο( 	0) 0( 	0)  

131 	PYROLA GRi'NDIFLORA 0 ( 	0) 0 ( 	Ο ) Ο ί 	0 1  
133  RANUNCULIJS PALLASII Ο( 	0 ) Ο( 	0) 0 ( 	0 )  
134 RANUNCULUS PEDATIFIDUS AFFINIS 0 ( 	0) 0 ( 	Ο ) 0( 	Ο )  
137 SAGINA 	INTERMEDIA 0( 	Ο ) 0( 	0) 0( 	Ο )  
139 SALI Χ ARCTICA 2.3(1.0) .3( 	.4) 1(1.0)  

140 SALIX LANATA RICHARDSONII .2( 	.2) .1( 	1) .1( 	.1)  

141 	SALIX OVALIFOLIA OVALIFOLIA 0 ( 	0 ) .1( 	6) 0( 	0)  

142 SALIX PLA ιJIFOLIA PULCHRA PULCHRA 0 ί 	0) Ο ( 	Ο ) 0 ί 	0 1  
143  SALIX RETICULATA RETICULATA  .5( 	.6) .1( 	1) 2.0( 	.9)  

144 SAI_ ΙΧ RO ΓUNDIFOLIA ROTUNEIIFOLIA 0( 	O) 0( 	Ο) O( 	Ο)  
145 SAIJSSUREA ANGIJSTIFOLIA 0( 	0) 0 ( 	Ο) 0( 	Ο)  
146 SAXIFRAG ϊ, CAESPITOSA 0( 	Ο) Ο ( 	Ο ) 0 ( 	Ο )  
147 SA.XIFRAGA. CFRNUA 0 ( 	Ο ) Ο ί 	Ο ) Ο ( 	0)  
148 SA.NIFRAGA FOLIOLOSA 0( 	Ο) 0( 	0) 0 ( 	(ι)  
149 S ΛXIFRAG), HIERACIFOLIA 0 ί 	Ο ) Ο( 	Ο ) 0 ( 	J )  
150 SAXIFRAGA HIRCULUS PROPINOUA . 1( 	.3) .1( 	1) 0 ( 	Ο )  
151 	SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA .1( 	.6) .1( 	2) .5( 	9)  
154 SENECIO ATROPURPUREUS FRIGIDUS 0 ί 	0) 0( 	0) 0 ( 	( )  
156 SENECIO RESEDIFOLIUS 0( 	Ο ) 0( 	Ο ) Ο( 	Ο )  
157 SILENE ACAULIS 0( 	0 ) 0( 	0) 0 ( 	01  
159 SILENE WAHLBERGELLA ARCTICA 0 ί 	0) 0 ί 	Ο ) 0( 	O)  
160  STELLARIA HUMIFUSA 0( 	0 1 0( 	Ο) 0( 	0)  
161 	STELLARIA LAETA Ο( 	Ο) 0 ( 	Ο ) 0 ( 	0)  
164 TARAXACIII PHYMATOCARPUM 0 ί 	01 0 ( 	Ο ) 0( 	0)  
165 TFIALICTFiJM ALPINUM 0( 	Ο) 0 ί 	Ο ) 0( 	0)  
168 TRISETIJM SPICATUM SPICATUM 0( 	0 ) Ο( 	0) 0( 	0 1  
169 UTRIC(JLARIA VULGARIS MACRORHIZA Π ί 	0) 0 ( 	Ο ) Ο ( 	0 1  
172 WILHELMSIA FIIYSODES Ο( 	0 ) Ο ( 	0) 0 ( 	0)  
901 	UNLI'lOWN Γ1tlNOCOT Ο( 	Ο) 0 ( 	Ο) . 	1 	ί 	1 )  
902 UNKNOWN DICOT  1( 	.3 ) Ο( 	Ο ) 0 ( 	0)  

II  VERWORTS  
173 ANEURA PINGUIS .1( 	.2) .5( 	2) 0( 	01  
426 ANASTROPHYLLUM MINUTUM 0( 	Ο ) 0 ( 	Ο ) 0( 	Ο )  
175 BLEPHAROSTOMA TRICHOPHYLLUM BREVIRETE 0( 	0) 0( 	0) 0( 	Ο )  
397 CALYPOGEIA MUELLERIANA Ο( 	01 0( 	0 ) Ο( 	0 )  
460 GYMNOCOLEA 1NFLATA 0( 	Ο ) Ο ( 	0 ) 0 ( 	Ο )  
441 	IIAIIPA1JTHUS FLOTOWIANUS 0 ί 	0 ) 0 ί 	Ο) 0 ( 	Ο)  
405 	LOPlIClZlA I3INSTEADII 0 ί 	0) 0( 	Ο ) Ο ( 	01  
433 LOPFIOZIA IIETEROCOLFA Ο ( 	01 Π( 	0 ) 0( 	0)  
407 LUPIIOZIA OIJ.ΛURILCιβA 01 	Ο ) 0( 	Ο ) 0( 	0 )  
48G LOPHOZIA  SF. Ο( 	0) J( 	Ο) Ο( 	Ο )  
182 PLAGIOCFIILA ARCTICA 0 ί 	0 ) Π( 	Ο ) 0( 	01  
184 	PTILIDIUM CILIARE 0( 	Ο ) 0 ( 	0 ) 0( 	0 )  
185 RADULA PROLIFERA 0( 	0) 0 ί 	Ο ) Ο( 	Ο)  
406 	SCAPANIA 	SIMMONSII Ο ( 	01 0( 	Ο ) 0( 	Ο )  
188 UNKNOWN LEAFY LIVERWORTS  0 ( 	Ο ) 0( 	Ο ) 1.2( 	7)  
189 UNKNOWN THALLOID LIVERWORTS Ο( 	0 ) 0 ( 	Ο1 0 ( 	0 )  
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Table Β4 (cont'd). Raw species data for 1- x 10-m plots.  

The units are percentage of cover, with frequency in parentheses.  

1512 	1516 	1519  

MOSSES 
192  AULACOMNIIJM ACUMINATUM 0 ( 	Ο) ο ί 	Ο ) 0( 	Ο)  
193 Al/L.ACOMNIUM PALUSTRE 01 	01 0 ί 	Ο) Ο ί 	0 1  
194  AIILACOMNIIJM TIJRG  I  DUM  0( 	Οι 0( 0) 0( 	0)  
448 ϋ RACHYTHEC I ACEAE 2.2( 	.4) Ο ( Ο ) .5( 	. 6 λ  
432 βRACHYTHϊ CIUM GROENLANDICUM 0 ( 	Ο ) 0( Ο)  ΟΙ 	Ο)  
196  BRACHYTHECIUM TURGIDUM 0 ( 	0 ) Ο( ο ) 0( 	Ο )  
440  BkI'UM ALGOV  1  CUM  0( 	Ο ) 0 ί  Ο ) Ο ( 	Ο )  
199  DRYUM ARCTICUM 0 ( 	Ο ) 0( Ο ) 0 ( 	Ο)  
205  BRYUM STENOTRICHUM 0 ( 	Ο ) 0 ( Ο) 0 ί 	Ο1  
439  BRYIJM TORTIFOLIUM 0( 	Ο) Ο( 0) 0 ί 	Ο )  
206 BYRUM WRIGHTII 0 ί 	Ο) Ο ( 0) Ο( 	0)  
383 BRYUM SP. . 1 ί 	.3) .5( .1) 0( 	Ο)  
209  CALLIERGON RICHARDSONII ROBUSTUM 1.0( 	.6) 4.0( .9) .2( 	.5)  
212 CALLIERGON SP. ο ( 	Ο) ο( Ο ) 0 ( 	Ο )  
213 CAMPYLIUM ST Ē LLATUM 2.8(1.0) .1( .1) 4.7( 	.5)  
214  CATOSCOPIUI1 NIGRITUM 7.5( 	.3) .5 ί  .1) .1( 	.2)  
215 CERATODON PURPUREUS 0 ί 	Ο ) 0 ( Ο ) ο ( 	Ο)  
216 CINCLIDIUM ARCTICUM 0 ( 	Ο ) 0 ί  0 ι 0 ( 	0)  
217  CINCIIDIUM LATIFOL(UM 1.Ο( 	.5) 13.Ο( .9) .1( 	.3)  
411 	CINCLIDIUM STYGIUM 0 ί 	Ο ) 0( Ο) Ο( 	Ο )  
449 CINCLIDIUM SP. Ο ί 	Ο) Ο ί  Ο ) Ο( 	Ο )  
218 C[RRIPHYLLUM CIRROSUM 0 ί 	Ο ) 0 ( 0) 0 ί 	Ο)  
219 CRATONEURON ARCTICUM Ο ( 	0) Ο ( 0) 0 1 	ύ )  
221 	CTENIDIUM MOLLUSCUM 0 ί 	Ο) Ο( Ο) 0 ( 	Ο)  
223 CYRTOMNIUM HYMENOPHYLLUM 0 ί 	Ο ) 0( 0) Ο ( 	(1 )  
227 D I  CRANUM ANGIJSTUM  Ο( 	ο ι ο( οι ο( 	Πι  
228 D I CRANUM ELONGATUM 0 ί 	0) Ο( Ο) 0( 	Π)  
390 DICRANUM SP. 0 ( 	Ο ) 0 ί  0) Ο( 	ύ )  
229 DIDYMODON ASPERIFOLIUS Ο ( 	Ο) Ο ί  ο ) .1( 	.2)  
230 DISTICHIUM CAPILLACEUM 2.1(1.0) 8.7( .8) 7.7( 	.9)  
232 DISTICHIUM INCLINATUM Ο ί 	Ο ) 0 1 Π) 0 ί 	Π)  
233  DITRICHUM FLEXICAULE 20.5( 	.9) .1( .1) 27.5(1.Π)  
236  DREPANOCLAT)US 	BREVIFOLIUS 7.5(1.0) 63.5(1.0) Ο ί 	))  
237 DRGf'ANOCLADLIS REVOLVENS 0 ί 	0) 0 ( 0) 0( 	Π)  
238 DREPANOCL Α.DUS UNCINATIJS 0( 	0) Ο( Ο ) Ο ί 	ι1) 
239 DREPANOCLADUS SP . 0 ί 	0) 0 ( 0 Ο ( 	Ο ) 
240 ENCALYPTA ALPINA .5( 	.7) .1( .1 Ο( 	ο ) 
241 ENCALYPTA PROCERA 0( 	0 ) 0 ( 0λ  0( 	Ο) 
244 ENCALYPTA SP. .1( 	.3) ο( 0) .9) 
246 FISSIDENS OSMUNDOIDES Ο ί 	0) Ο( Π ) ' 	Π( 	Ο) 
4 10 FISSIDENS SP. 0 ί 	Ο) 0( 0) , 	Ο( 	Π) 
247 FUNARIA ARCTICA Ο( 	Ο) Ο ( 0) ' 	Ο ( 	) 
250 HYLOCOMIUM SPLENDENS OBTUSIFOLIUM 0( 	Ο) 0( 0) Ι 	ο( 	Ο1  
251 	HYPMUM BΑMBΕRGERI .6( 	.1) 0 ( Ο) 6.6(1.01  
252 HYPNIJM CUPRESSIFORME 0 ί 	Ο) 0 ( Ο ) Ο ί 	Ο)  
253 HYPNIJM PRUCERR Ι  MUM  .8( 	5) 0 ί  Ο ) 5 ,7(1.0)  
254 IIYPNUM REVOLUTUM 0( 	Ο) Ο( Ο ) Ο( 	Ο )  
256 HYPNUM ,`,Ρ. 0 ί 	Ολ 0 ί  0) ο ( 	Ο )  
257 LEP ΓGβRYJM PYRIFORME 0( 	Ο) Ο( Ο ) 0 ( 	0) 
258 MEESIA TR(OUETRA Ο ( 	Ο) 5.2( .9) .1( 	. 1 )  
259 MEESIA ULIGINOSA .3( 	4) .1( .1) .1( 	.1)  
444  MMIIJM ANDREWSIANUM 0 ( 	Ο) Ο( Ο ) Ο( 	Ο)  
260 MNIUM BLYTTII 0( 	0 ) Ο( Ο ) Ο ί 	0)  
431 	PLAGIOMNIIJM Ē LLI P T I CUM 0( 	0 ) 0( Ο ) ο ( 	Οι  
262 MYURELLA JULACEA 0 ( 	0) 01 0) 0( 	Ο) 
264  ONCOPHORUS WAHLENBERGII . 2 ( 	1) ο ( 0) .1( 	.3) 
265  ORTHOTHECIUM CHRYSEUM 12.6( 	9) .1( .1) 5.7(1.0) 
268 PHILONOTIS FONTANA PUMILA  0( 	Ο ) 0 ( 0) 0( 	Ο) 
410 ΡLAGIOPUS OEDERIANA 01 	Ο) Ο ( ο ) 0( 	Ο ) 
272 POGONATUM ALPINUM 0 ί 	Ο ) 0( Ο) 0( 	Ο ) 
446 POLYTRICHACEAE 0 ( 	Ο ) Ο ( ο ) Ο( 	ο) 
275  P0HLIA NUTANS 0 ί 	Ο) Ο( Ο ) 0( 	0 ) 
404 POHLIA SP . 0( 	Ο ) Ο ( 0) 0( 	Ο) 
276 R IIACOM ITRIUM  IANUGINOSUM Ο ί 	Ο) Ο( ο ) 0 ( 	0) 
278 RHYTIDIUM RUGOSUM 0 ί 	Ο ) Ο( Ο) 0( 	Ο) 
279 SCORP I D IUM  SCORPIOIDES  0 ( 	Ο) Ο( ο ) Ο ί 	Ο) 
280 SCORPIDIUM TURGESCENS 0( 	Ο ) Ο( 0) 0 ί 	Ολ 
282 SPLACHNIIM VASCULO$IJM  01 	0) 0 ( Ο ) 0 ( 	0) 
283 SΤΕGΘNIA LATIFOLIA PILIFERA  Ο ( 	ο ) Ο ί  Ο) Ο( 	Ο ) 
285  TETRAPI000N MNIOIDES ο( 	Ο ) ο( Ο ) 0 ί 	Ο ) 
287 THUIDIUM ABIETINUM Ο ( 	Ο) Ο ( Ο ) Ο( 	ο ) 
288  TIMI1IA AUSTRIACA  0 ( 	Ο) ο( Ο) 0( 	Ο) 
289 ΤΙΜΜΙΑ MEG4POLITANA BAVARICA 0 ί 	Ο ) O( Ο) Ο( 	0) 
290 TIMMIA NORV[GICA ο ( 	Ο) 0 ( Ο) ο ( 	Ο) 
291 	1  ΠΓ1ΕΝ iHYPNUM Ν  1 TENS  2.2( 	8) 0( ο) 6.2(1.0) 
292  TORTELLA ARCTICA 0 ί 	ο ) Ο ί  Ο) 0( 	Ο ) 
296 TOItTULA R11RAL  1 S  0( 	Ο) 0 ( 0) Ο ί 	ο ) 
298 VOI Τ IA ΗΥΡΕ RβΟRΕΑ 0( 	Ο ) Ο( Ο) Ο ( 	Ο) 
903 UNKNO'JN  MOSS  2.5( 	5) 1.5( .3) .1 ί 	.9) 

LI CHENS 
299  ALECTORIA NIGRICANS Ο( 	0) Ο ( Οι Ο( 	0) 
300  ALECTORIA OCHROLEUCA Ο ( 	Ο ) Ο ( Ο ) 0( 	0) 
307  CALOPLACA SP. .1( 	.1) 0( Ο) Ο ί 	0 ) 
310 CETRARIA CUCULLATA Ο ( 	0 ) O( Ο ) 0( 	Ο) 
311 	CETRARIA DELISEI 0( 	Ο) 0 ( Ο ) 0 ί 	ο ) 
312 CETRARIA 	ISLANDICA .1( 	.1) ο ( ο) Ο ί 	Ο ) 
314 CETRARIA NIVALIS 0( 	Ο) Ο ( Ο ) Ο ( 	Ο) 
315  CETRARI4 RICHARDSONII 0( 	0) 0( Ο ) Ο ( 	0) 
316 CETRΑRIA Τ IL ΕS ί I Ο ί 	Ο) Ο ( Ο ) 0( 	Ο) 
385  CLADONI! 	CRACILIS 0( 	Ο ) 0( Ο ) Ο( 	Ο) 
318  CLADONIA  1.EPIDOTA  Ο( 	Ο ) Ο( 0) 0( 	Ο ) 
427 CLADONIA PHYLLOPHORA 0 ί 	Ο) ο( Ο) Ο ί 	Ο ) 
319 CLADONIA POCILLUM 0( 	Ο) 0 1 Ο ) Ο( 	Ο) 
320 CLADONIA SQUAMOSA 0 ί 	Ο) 0( Ο) Ο ( 	Ο) 
322 CLADONIA 5Ρ. 0 ί 	Ο) Ο ( ο ) ο ( 	Ο) 
327 CORNICUL.4RIA DIVERGENS 0 ( 	Ο) Ο ί  0 ) 0( 	ύ ) 
328 DACTYLINA. ARCTICA 0 ( 	Ο) Ο ( 0 ι 1( 	.2) 
329 DACTYL  Ί ΝΑ  RAMULOSA 0( 	Ο) 0 ( Ο) 0( 	Ο) 
330 EVERNIA PERFRAGILIS 0( 	Ο ) Ο ( Ο) 0 1 	Ο) 
531 	FUI.GENSIA BRACTEATA 0( 	Ο ) Ο( Ο ) 0( 	Γ,)  
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1512 

Table B4 (cont'd).  

1516 	 1519  

332  GYALECTA fOVEOLARIS 01 Ο ) Ο ί  0) 0( K )  
334 ΗΥΓ'UGYMNIA SULiOL3SCURA  0( Ο ) 0( 0) Ο ( 4 )  
33 ύ  LCCΑNORA EPIi3RYON .1( 4) 01 01 .1( .2)  
428 L CIDEΛ RΛMULOSA 0( Ο ) Ο ( Ο ) Π ( (.)  
339 Ι Γ C  I  DE.4  VERbAL'S  0( Ο ) Ο ( 0) Ο( Ο)  
393 LEPTOGI UM  SINNUATUM 0( 0) 0 ( Ο ) 0( 1)  
342 LOPADIUM 	FECUNDUM 0( Ο ) 0( 0 ) 0( 3)  

343 OCHROLECHIA FRIGIDA 0( 0) 0 ( Ο ) 0( 3)  
413 OCHROLECHIA FRIGIDA THELEPHOROIDES 0 ί  Ο) 0 ( 0 0 ί  Ο )  
348 PELTIGERA APHTHOSA 0 ( Ο ) 0 ( Ο 1( .2)  
349  PELTIGERA CANINA S.L. 0( 0) 0 ( Ο ) 1( .1)  

353 PELT I GΕ RΑ SPURIA SOREDI ATA 0( 0) 0( Ο ) (  0)  
418 PERTUSARIA CORIACEA 0 ί  Ο ) Ο ( Λ) 8 ί  0)  
3 1 :8 PERTUSARIA DACTYLINA 0( Ο) Ο ( Ο ) 0'( 3)  
384 PERTUS4RIA S P . 0( Ο) 0 ί  Ο) 0 ί  )  
360 PLIYSCONI A MUSCI GENA 0 ί  Ο ) 0( 0) 0( U)  

412 Ρ5υΙ91Μ ,Α HYPNORUM  0 ( Ο ) 0 ( 0) 0( 0 )  
400 'SIiLORINA  SP . .2 ί  3) Ο ( Ο ) 1( .1)  

369 SPIIAEROPIIORLIS GL ΘBOSUS  0 ί  0) 0 ( 01 Ο ί  Ο )  
370 STER[(3CΑ(1LON AL PI NUM 0( Ο ) 0( Ο ) 0 ( 0)  

372 TI IAMNOL,  Ι Α SUBUL  I FORM  I  S  . 1 ί  5) 0 ( Ο) 1.7( .7)  

429  TONI  NI  Α  CUiSIJLATA  0( 0) 0 ( Ο ) 0 ( Ο)  
375 ΧΑΝΤΗΟ R ΙΑ ΕLECANS Ο( Ο ) Ο( 0) Ο ί  0)  

403 UNKNOWN  CRUSTOSE LICHEN  0( 0) 0( Ο ) 0( 0)  

978 11NXNOWN FRUT I COSE  LICHEN   .1( 1) Ο( Ο) Ο ( Ο)  
379 NOSTOC COMMUNE Ο ( 01 8.0(1.0) 0( Ο)  
38υ NUSTOC S P . Ο ( Ο) 0( Ο ) .1 ( .1)  
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Table B5. Raw species data for 1- x 1-m plots.  
The units are percentage of cover.  

030Α 060Α 0801 1002 1103 1104 1105 1106 1107 1203 1204 1301 1302 1303 1304 

VASCULAR PLANTS  
2 ALOPECURUS 	ALPINUS 	ALPINUS 0 0 Ο 0 0 0 0 0 5.0 0 4.0 Ο 0 0 0 

3  AN[)P)SACF CHAMAEJASME LEHMANNIANA 0 0 O O O Ο 0 .1 0 Ο 0 0 0 Ο 0  
4 ΛNDRUS4CF SEPTFNTR I ONAL IS 0 0 0 2.0 0 0 0 0 0 0 0 0 0 0 0  
5 ΑΝLΜι)ΝΕ Ί ' λRV Ι FLORA 0 0 0 0 0 Ο 0 3.0 .1 0 0 0 0 0 0  
6 ΑΝ: Γ1ΟΝΕ R I  C ΗΑ RDSON 1 Ι 0 0 0 O 0 0 0 0 0 Ο 0 0 0 0 0  

9 ARCTAGROSTIS LATIFOLIA S.L. 0 0 1.0 1 0 Ο 0 .1 8.0 0 0 0 0 0 0 

1 0 ARCTŪ PH Ι ι 	FUl  VA 0 30.0 0 0 Ο 0 0 0 0 Ο 0 O Ο 0 0  

12_ ARMERIA ΜΑ R ΙΤΙΜΑ ARCTICA 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 0 

13 ARTEMISIA 	ARCTICA 	ARCTICA 0 0 0 0 0 0 0 1.0 0 0 0 Ο 0 0 0 

14 ARTEMISIA BORΕALIS O Ο 0 0 Ο 0 10  0 0 Ο 0 0 0 0 0 

15 ARTEMI S I A GLOΜERATA 0 0 0 0 0 0 10 Ο 0 0 0 0 0 0 0 

18 ASTRAGALUS ALPINUS 0 0 0 0 0 Ο 0 8.0 0 0 Ο 0 Ο 0 0 

19 ASTRAGULUS UMB ΕLLATUS 0 0 0 0 0 0 0 Ο 0 0 0 0 0 0 0 

22  ORAVA PURCURASCENS 0 0 0 0 0 8.0 0 0 0 0 Ο 5.0 0 0 Ο  
23 β RΑΥΑ SΡ. 0 0 0 0 0 Ο 0 Ο 0 0 0 O Ο 0 Ο  
24 βΓΠΜL1S PUMPELLIANUS ARCTICUS 0 Ο 0 0 0 0 0 0 0 0 0 0 0 0 0 
25  CALTI-lA PAIUSTRIS ARCTICA 0 0 Ο 0 0 0 0 0 0 0 0 0 0 O Ο 
27 CλRDΑM ΙΝL" DIGITA7A 0 0 0 Ο 0 0 0 0 0 0 0 0 0 Ο 0 

28 CARDAMINE ΡRATΕNSI S ANGUSTIFOL I A 0 0 0 0 Ο 0 0 0 0 .1 0 0 0 0 0 

29 CAREX A0IJA Τ ILIS S.L. 38.0 4.0 0 0 30.0 0 0 0 Ο 60.0 25.0 0 0 18.0 70.0 

30 CAREX ATROFUSCA 0 0 0 0 0 0 Ο 0 0 0 0 0 0 O 0  
31 	CARER β  1 GΕLΘW 1 Ι 0 O 0 0 0 0 0 0 0 Ο 0 0 0 0 0  
33 CΑRΕΧ MAR 1 NA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

35 CARER  MEMBRANACEA 0 0 0 0 0 0 0 0 0 0 0 Ο 0 0 0 

36 CAREX MISANDRA MISANORA 0 0 0 0 0 Ο 0 Ο 0 0 0 0 0 0 0 

37 CAREX RΑ R  ί  FLORA 0 0 0 0 Ο 0 0 0 0 Ο 0 0 0 0 0  
38 CΑRΕΧ RΘTUMDATA 0 0 0 Ο 0 0 0 0 0 0 0 0 0 0 0  

39 CAREX R Ι1ΡΕ$ Τ R Ι $ 0 0 3.0 0 0 O Ο 0 0 0 O 0 0 Ο 0  

4 ύ  CΑΗ2ΕΧ SAXAT  1 L  I  S LΑXA 0 0 0 0 0 Ο 0 Ο 0 0 0 0 0 0 0  

λ 1 	CAREX SC Ι RΡO Ι DΕΑ 0 0 0 0 0 0 0 0 0 0 .1 0 0 0 0 
42 CΑRΕΧ SUβ3ΡΑΤΗ. CΕΑ 0 0 0 0 O 0 0 0 0 0 0 Ο 65.0 Ο 0  
44 CΑ RΕΧ VAG  I  ΝΑΤΑ 0 0 0 0 0 0 0 0 0 0 Ο 0 0 0 0  

413  CAREΧ SΡ. Ο 0 2.0 0 0 O Ο 3.0 0 0 Ο 0 0 0 0  

46  I;ASS lOPE TE7RAGΘNA TETRAGONA 0 0 0 0 0 0 0 0 0 O Ο 0 0 0 0 
47 CL.RASTIUM BEERINGIANIJM BEERINGIANUIl 0 0 0 3.0 Ο 0 0 0 0 0 0 0 0 0 0 

49 CHF:YSANTFI;=MUM 	ί  NTEGR  ί  FOL  ί  UM 0 0 .1 0 0 0 0 Ο 0 0 0 Ο 0 Ο 0  

51 	COCULEARIA OFFICINALIS ARCTICA 0 0 0 0 0 0 0 0 0 0 0 Ο 0 0 0 

52 DESCHAMPSIA CAESPITOSA  ORIENTAL'S  0 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 

53 DRABA ALPINA 0 0 Ο 0 0 0 0 Ο 0 0 0 Ο 0 0 0  

5(ί  DRABA LACTEΑ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

57 DRABA SP . 0 0 0 0 0 O O Ο 0 0 0 0 0 0 0  
5β DRYAS 	INTFGRIFOLIA INTEGRIFOLIA 23.0 Ο 10.0 .1 0 0 0 25.0 0 0 8.0 0 0 0 0 
59 ΠΙΙΡΟΝΤΙΑ F I SHERI 	S.L. 0 0 0 0 0 O Ο 0 1.0 7.0 0 0 0 0 0  
61 	ELYMUS ARENARIUS MOLLIS VILLOSISSIMUS 	0 0 0 0 0 0 0 0 0 Ο 0 0 0 0 0 
(ί 2 LΡΙ L0β1 LJM LAT Ι FOL Ι LIM 0 0 0 0 0 23 0 1.0 4.0 0 0 0 0 0 0 0  
63  EUISETUM ARVERSE 0 0 0 0 0 0 0 0  35.0 0 0 0 0 O Ο  
64 ΕOl11SE ΤUM SCIRPOIDES 0 O Ο 0 0 0 0 0 0 0 0 0 0 0 0 

65 EOIJISETUM VARIEGpTIJM 1.0 0 .1 0 10.0 O Ο 2. 0 1.0 0 2.0 0 Ο 0 0  

69  ERIGERON FRIfiCEPHALUS 0 0 0 O 0 0 0 0 0 0 0 Ο 0 0 0 

399  ERIOPhORUiI ANGUSTIFOLIUM 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 O 0 0 0 0 0 0 0 0 0 0 0 O 0 0  

70 ERIOPHORl1M SCHEUCHZERI SCHEUCHZERI 0 0 0 0 0 0 Ο 0 O Ο 0 0 0 0 0 

72  ERIOPHtSRUM VAGINATUM 0 0 0 0 0 0 0 0 0 0 0 0 0 Ο 0 

73 ΕU Τ R ΕΜΑ EDWARDSII 0 O Ο 0 O Ο 0 Ο 0 0 0 0 0 0 0  
74 FLSTUCA P4FFINENSIS 0 0 Ο 0 0 0 0 0 0 0 0 0 0 0 0 

76 FE ς TUCA RL113RA 0 0 0 0 0 0 0 0 0 0 0 0 Ο 0 0  

78 C έ ΝΤ1ΑΝΕι LΑ PROPINOUA PROPINOUA 0 0 Ο 0 0 0 0 0 0 0 0 0 0 0 0 

79 HIEROCHLOΕ PAUCIFLORA 0 0 Ο 0 0 0 0 0 0 O Ο 0 Ο 0 0 

83 	J(I ΓJCLJS B I  GL1JM  I S 0 0  .1 0 0 0 0 0 0 0 0 0 0 0 0  

84 JUNCUS CASTANEUS CASTANEUS 0 0 Ο 0 0 0 0 0 .1 0 0 0 Ο 0 0 
86 ΚΟ Ί3R Ί:5 Ι Α 	1(OSUROIDES  0 0 0 0 Ο 0 0 0 0 0 0 O Ο 0 0  
89  I.ESQUERELLA ARCTICA 0 0 0 0 0 0 1.0 0 Ο 0 0 0 0 0 0 

90 LL. ύ YD ί Α SEROT Ι NA 0 0 0 0 0 0 Ο 0 0 0 0 0 0 0 0  

91 	LUZULΑ ΑRC Τ 1  CA 0 O O Q Π 0 0 0 0 0 0 0 0 0 0  

92 LUZULΑ CO ΊIFUSA 0 0 0 0 0 O O Ο 0 0 0 0 0 0 0  

94 M Ι NUΑ RTI Α ARCTICA 0 0 1.0 Ο ( 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 Ο 0 

100 OΧYTROPIS BΠRCALIS 0 0 0 0 0• 0 0 0 0 0 0 0 0 0 0 

103 OXYTROPIS NIGRESCENS 	BRYOPHILA 0 Ο 0 ύ  0 0 0 0 0 0 0 0 0 0 0 
105 PAPAVER LAPPONICUM OCCIDENTALE 0 0 0  Η  Π 0 0 0 0 0 0 0 0 0 0 

106 PAPAVER MACOUNII 0 0 0 :ι U 0 Ο 0 0 0 0 0 0 0 0 
108  PARFIYA NUDICAULIS NUDICAULIS 0 0 0 f 0 0 0 0 0 O O O O 0  
100 PEDICULARIS CAPITATA 0 0 Ο (. ι Ο 0 0 0 0 0 0 0 Ο 0 

110 PEDICULARI S LΑΝΛΤΑ 0 0 .1 ύ$ u  0 0 .1 0 0 0 0 0 Ο 0  
112 PEDICULARI S $(1DETIC ,Q 	INTERIOR  0 Ο 0 0 ύ  0 0 0 0 0 0 0 0 0 0 

381 	FEDICULARIS SUDETICA S.L. .1 0 O Λ  ι.0 0 0 0 0 0 0 0 0 0 0  
114 	PETASITE`3 FRIG(DUS 0 0 0 0 0 0 0 0 0 0 0 Ο 0 0 0 

1 1 7 ΡΟΑ ΑΙ_Ρ  I  ΓΕΝΑ 0 0 0 50 . 0 0 0 0 0 0 0 0 0 0 0 0  
118 ΡΟΑ ΑRCΤΙ CΑ 0 0 Ο 0 Ο 0 0 Ο 0 0 0 0 0 1.0 0  

119 ΡΟλ GLAUCΑ 0 0 0 0 0 0 0 Ο 0 0 0 0 0 0 0  
121 	Ρ ίī Α 	SP. 0 0 0 0 Ο  .1 0 0 0 Ο 2.0 0 0 Ο 0  

122  POLEMONIRI BOREALE 0 0 0 0 0 0 0 .1 0 0 0 0 0 0 Ο  
124 POLYGONUM VIVIPARUM .1 0 1.0 0 1.0 .1 .1 1.0 .1 0 2.0 O 0 0 0 

127 Ρι) T ΕNTILLA UNIFLORA 0 0 Ο 1.0 0 0 0 0 0 0 0 0 0 0 0 

129  PUCCINELLIA AND ΕRSONII 0 0 0 Ο 0 0 0 0 0 0 0 3.0 Ο 0 0 

130  FUCCINELLIA PHRYGANODES 0 0 0 0 0 O Ο 0 0 0 0 0 30.0 0 0 
131 	ΡYROLA GRANDIFLORA 0 0 0 0 0 0 0 Ο 0 0 0 0 0 0 Ο  
133 RλNUNCUL(lS PALLASII 0 0 0 0 0 0 Ο 0 Ο 0 0 0 0 0 0 

134 RANIJ ΝCULUS 	EDATIFIOUS AFF  I N I S 0 0 Ο  .1 0 0 0 0 0 Ο 0 0 0 Ο 0  

1 37 SAG Ι ΝΑ 	I  NTER ΓΙED Ι Α 0 0 0 .1 0 0 0 0 0 0 Ο 0 0 0 0  

139 SALIX ARCTICA 12.0 0 0 0 0 1.0 0 0 ι.0 0 0 0 0 0 0 

140 SALIX LANATA RICHARDSONII 8.0 0 0 0 75.0 0 0 0 0 0 0 0 0 0 0  
141 	SALIK OVALIFOLIA OVALIFOLIA 0 0 0 0 2.0 0 .1 8.0 13.0 2.0 1.0 0 0 0 0 

142 SAL ί  Χ PLAIT  Ι FOl_ Ι Α PULCHRA PULCHRA 0 Ο 0 0 0 0 0 0 0 0 0 0 0 20.0 Ο  
143 SALIX RETICULATA RETICULATA 8.0 0 1 0 1 1.0 0 0 0 0 0 Ο 0 0 0 

144 S.4L1 X ROTLRdD I FOLIA ROTUND I FOLIA 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 ό !'. ΧΙ FRAG4 CAESPITOSA 0 0 0 0 0 Ο 0 0 Ο 0 0 0 0 Ο 0 

147 S.ΛΧ Ι FRΑGA CERNUA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
148 SAXIFRAGA FΘLIOLΘSA 0 0 Ο 0 0 0 0 0 0 0 0 0 0 Ο 0 

149 SAXIFRAGA HIERACIFOLIA 0 0 0 0 0 Ο 0 0 0 0 0 0 0 0 0 

150 :?AXIFRAGA LIIRCULUS PROPINOUA 0 0 0 0 0 0 0 0 0 .1 Ο 0 0 0 0 
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Table B5 (cont'd). Raw species data for 1- x 1-m plots.  

The units are percentage of cover.  

030Α 060Α 0801 1002 1103 1104 1105 1106 1107 1203 1204 1301 1302 1303 1304 
151 	SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA 	0 0 12.0 0 Ο 0 1 6.0 0 0 Ο 0 0 Ο 0 
154 SFNECIO ATROPURPUREUS FRIGIDUS 0 0 Ο 0 0 O O Ο 0 Ο 0 0 0 Ο 0  
1S6 SE ΓJΈ C  I  O RESED I FOL_ I US 0 0 0 0 O Ο 0 0 0 0 0 Ο 0 Ο  
107 SI LENE ACAUL I S 0 Ο 0 0 0 0 0 0 0 Ο 0 Ο 0 Ο 0  
159 SILENE WAIILBERGELLA ARCTICA O O O Ο 0 0 0 0 Ο 0 Ο 0 0 O Ο  
Ι CηΟ STELLARIA HUMIFUSA 0 Ο 0 0 O 0 0 0 0 O O O Ο 0 
191 	STELLARIA LAETA 0 0 0 Ο 0 O Ο 1 0 Ο  10 0 0 0 Ο  
1@4 TARAXACUM P ΊIYMATOCARPUM 0 0 0 4.0 0 0 0 0 0 0 0 0 0 Ο 0 
165 THALICTRUM ALPINUM 0 0 Ο 0 0 0 0 0 0 0 0 0 0 0 Ο 
1δ8 TRISETUM SPICATUM SPICATUM 0 Ο 0 O Ο 0 0 0 0 0 Ο 0 0 Ο 0 
169 UTR[CULARfA VULGARIS MACRORHIZA 0 0 0 O O O O Ο 0 Ο 0 0 Ο 0 Ο  
172 W[LLIELMS IA PHΥSODES  0 0 0 O Ο 0 0 0 0 0 Ο 0 0 Ο 0 
901 UNKNOWN  MONOCOT 0 0 Ο 0 O O O Ο .1 Ο 1 	0 1 0 O Ο  
902 UNKNOWN DICOT  0 Ο .1 .1 Ο 0 0 0 1 0 Ο 0 0 O Ο  

L I VERWORTS 
1 73 AΝEURA P  f  NGU  ί  S .1 O Ο 0 O Ο 0 0 0 Ο 0 Ο 0 Ο 0  
42 6  ΑΝASTRΘPI ΙYLLUM MINUTUM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ο  
175  BLEPIIAKOSTOMA  TR  CHOPHYLLUM BREVI RETE  .1 0 0 0 Ο 0 0 0 0 Ο 0 0 0 Ο 0 
β07 CALYPOG Έ IA MUELL_ERIANA 0 0 0 O 0 0 O Ο 0 0 0 0 0 0 Ο  
'160  GYMNOCOLEA I  NFLATA 0 0 0 0 Ο 0 0 0 0 0 Ο 0 0 Ο 0  
441 	HARf'ANTHUS FLOTOWIANUS .1 0 Ο 0 0 0 O Ο 0 Ο 0 Ο 0 0 Ο  
405 LΟΡΙΙΟΖΙΑ BINSTEADI Ι 0 Ο 0 0 0 0 0 0 0 0 0 0 0 O Ο  
433 LOPIIOZIA HET Ē ROCOLPA 0 0 0 0 Ο 0 0 0 0 O Ο 0 0 0 0 
407 LUPI I Ū Z  I A OUADR  I  LUBA 0 Ο 0 O Ο 0 0 Ο 0 0 0 0 O O Ο  
435 L0PH0ZIA S Ρ. 0 0 0 0 O Ο 0 0 0 0 O Ο 0 O Ο  
182 PLAGI ΘCHlLA ARCTICA .1 O Ο 0 0 0 O Ο 0 0 0 0 0 0 0 
184 	PTILIDIUM CILfARE 0 Ο 0 O Ο 0 0 0 0 Ο 0 Ο 0 O Ο  
185 RADULA PROL  1  FERA 0 O Ο 0 O O Ο 0 0 0 0 0 0 0 0  
406 	SCAPANIA 	SIMMONSI Ι 0 Ο 0 0 Ο 0 0 0 0 Ο 0 0 0 Ο 0  
188 UNKNOWN LEAFY LIVERWORTS 0 0 Ο 0 O Ο 0 0 0 0 0 0 0 O Ο  
189 UNKNOWN THALLOID L IVERWORTS 0 Ο 0 O Ο 0 0 0 0 Ο 0 0 0 0 0 

NQSSES  
192  AULACOMIJIUII ACUIIINATUM Ο 0 0 0 O Ο 0 Ο 0 0 0 0 0 Ο 0  
193  AULACOIINIIJM P  ALLISTRE 0 Ο 0 0 0 0 0 0 0 Ο 0 Ο 0 Ο 0  
194 	ΑULΛ CΘΜΝΙΙΙΓΙ TURG I DUM 0 Ο 0 0 0 Ο 0 0 0 0 0 0 0 0 Ο  
448 BRACHYTHECI ΑCEAE 5.0 0 .1 Ο 0 Ο 0 Ο 0 Ο 0 0 0 1.0 0 
432  BRACHYTNEClUl1 GROENLANDICUM  0 0 0 0 O 0 0 O Ο Ο 0 0 0 0 Ο  
136 URACHYTHECIUM TURGIDUM 1.0 0 Ο 0 0 0 0 Ο 0 0 O Ο 0 Ο 0 
44Ο β RYUl1 ΑLGOV Ι  CUM .1 Ο 0 0 0 0 0 0 0 Ο 0 0 0 O Ο  
199 βRYUM ARCTICUM 0 Ο 0 0 0 O Ο 0 0 0 0 0 0 Ο 0  
205 BRYUM STENOTRICHUM 0 0 0 0 0 0 Ο 0 0 Ο 0 0 0 Ο 0 
439 Β RΥΙΙΜ TORT I F0L  I UM 0 Ο 0 0 Ο 0 0 0 0 Ο 0 0 0 0 Ο  
206 BYRU1I WR Ι GHTI Ι 0 O Ο 0 0 0 0 Ο 0 0 0 0 0 0 Ο  
383 Ι3RΥυΜ SP. 2.0 Ο 0 15.0 10.0 0 0 5.0 1.0 .1 0 .1 0 Ο  .1 
209  CALLIERGUN RICHAROSONII ROBUSTUM 1.0 Ο 0 0 5.0 O Ο 0 0 45.0 Ο .1 0 0 0 
212 CALL l Ē RGθΝ SP. 0 0 0 O Ο 0 O Ο 0 Ο 0 0 Ο 0 Ο  
213 CAMPYL.1 UM STEI_LATLJM 10.0  Ο 0 0 15.0  0 0 0 0 1 . 0 .1 0 .1 Ο 0  
214 CATOSCOP I UM N IGRITUM .1 O Ο 0 0 0 0 Ο 0 0 0 Ο 0 O Ο  
215 CEKAT000N PURPIJREUS 0 0 0 0 O Ο 0 0 0 0 Ο 0 0 Ο 0  
216 CINCLIDIUM ARCTICUM 1.0 0 0 0 2.0 Ο 0 0 0 1.0 O Ο 0 Ο 0 
217 CINCLIDIUM LATIFOLIUM .1 Ο 0 O Ο 0 0 0 0 1.0 0 0 0 0 Ο  
411 	CI ΓJCL[DIUM STYGIUM 0 Ο 0 0 0 Ο 0 Ο 0 0 0 0 O Ο 0  
449 CENCLIDILJM SP. 0 Ο 0 O Ο 0 0 Ο 0 O Ο 0 0 0 Ο  
218 CIRRIPHYLLUIi CIRROSUM 5.0 O Ο 0 0 0 O Ο 0 0 0 Ο 0 Ο 0 
219  CRATONEURON ARCTICUM 0 Ο 0 Ο .1 0 0 0 0 Ο 0 0 0 0 Ο  
221 	CTENIDIUM MOLLUSCUM 0 O Ο 0 O Ο 0 0 0 0 0 Ο 0 0 Ο  
223 CYRTOMNIUM HYMENOPHYLLUM 0 Ο 0 O Ο 0 0 Ο 0 Ο 0 Ο 0 O Ο  
227 U I CRANUM ANGUSTUM 0 Ο 0 0 Ο 0 0 0 0 Ο 0 0 Ο 2.0 0 
228  EJICWANUM ELONGATUM 0 Ο 0 0 Ο 0 0 0 0 Ο 0 0 0 15.0 Ο  
39Γ1 DICRANUM SP. 0 Ο 0 0 Ο 0 0 Ο 0 0 0 Ο 0 O Ο  
229 DfDYMODON ASPERIFOLIUS 0 Ο 0 0 0 Ο 0 Ο 0 0 0 0 0 O Ο  
230 DISTICHIUM CAP I LLACEUM 10.0 Ο .1 0 5.0 0 0 20.0 0 .1 0 Ο 0 O Ο  
232 D Ι S Τ ICHIUΜ 	INCL.INATUM 0 0 0 O O O O Ο 0 Ο 0 0 0 O Ο  
233  DITRICHUII FL Ē XICAULE 3.0 Ο .1 0 0 0 0 2.0 0 Ο 0 0 0 O Ο  
236 DREPANOCLADUS 	BREVIFOLIUS 15.0 O Ο 0 5.0 0 0 Ο 0 55.0 0 0 0 Ο 0 
237  UREPANOCLADUS REVOLVENS .1 Ο 0 0 Ο 0 0 0 0 0 0 Ο 0 O Ο  
238 DREPANOCLADUS UNCINATUS 0 Ο .1 0 0 0 O Ο 0 0 0 0 Ο 0 Ο  
239 DREPANOCLADUS SP. 0 0 Ο 0 O Ο 0 0 Ο Ο 0 0 0 1.0 0 
240 ΕMCALYPTA ΑLPINA 0 Ο .1 0 Ο 0 0 Ο 0 0 0 0 0 0 0 
241 ENCALYPTA PROCERA 0 0 0 0 Ο 0 0 0 Ο 0 0 0 O O Ο  
24λ ENCALYPTA SP , 0 Ο 0 1 Ο 0 0 0 0 .1 .1 .1 0 Ο 0 
246 FISSIDENS OSMUNDΘ IDES 0 0 Ο 0 0 Ο 0 0 0 Ο 0 Ο 0 O Ο  
450 FISSIDENS SP. 0 Ο 0 0 0 O O Ο 0 0 0 0 0 0 Ο  
247  FUNAIlIAANCTICA 0 Ο 0 0 O Ο 0 0 0 Ο 0 Ο 0 Ο 0  
250  HYLOCOIIIUII SPLENDENS OBTUSIFOLIUM 0 0 0 Ο 0 O O Ο 0 0 0 0 0 O Ο  
251 	HYPNIJM βAtIBERGERI 2.0 Ο  .1 0 0 Ο 0 0 0 Ο 0 Ο 0 Ο 0  
252  HYFNUM CUPRESSIFORME 0 0 0 0 O O O Ο 0 0 0 0 O Ο 0 
253 HYPtJUM PROCERRIIIUM 0 Ο 0 0 Ο 0 0 0 0 0 0 0 0 0 Ο  
254 HYPIJUM REVULUTUM 0 Ο 0 Ο 0 O Ο 0 0 0 0 0 0 Ο 0  
2 136 HYFNUM SΡ. 0 Ο 0 O Ο 0 0 0 O Ο 0 0 0 0 Ο  
257  LEPTUGRYUII PYRIFORME 0 0 Ο 0 0 .1 0 0 0 0 Ο 0 0 O Ο  
258 MEESIA TRIOUETRA 0 Ο 0 0 O O Ο 0 0 0 0 0 0 0 Ο  
259 ΜΕΕS ΙΑ UL[GINOSA 0 0 0 0 Ο 0 0 0 0 .1 Ο 0 0 Ο 0 
444 MN I  ί 1Μ ANDREWS I  ANUM 0 0 0 Ο 0 0 0 0 0 0 0 0 0 0 0  
260  1INIUMBIYTTII  0 0 Ο 0 Ο 0 0 0 0 0 0 0 0 Ο .1  
431 	PLAGIOMNIUM ELLIPTICUM 0 Ο 0 O Ο 0 0 0 0 Ο 0 0 0 0 Ο  
26Σ FlYURELLA JULACEA .1 Ο 0 0 Ο 0 0 0 0 0 Ο 0 0 O Ο  
264 ONCUPHCiRUS WAHIENBERGI  Ι  0 0 0 Ο 0 0 0 0 0 0 0 0 0 Ο 0 
265 ORTIJUTh1EC f  UM CHRYS Ē UM  2.0 0 Ο 0 .1 Ο 0 Ο 0 O Ο 0 0 0 0  
268  PIilIUMOTlS F0NTANA PUMILA 0 Ο 0 0 0 0 0 0 0 0 0 Ο 0 Ο 0  
410 PLAG I OΡUS OEDERIA.NN 0 0 0 0 Ο 0 0 0 0 0 0 0 0 0 Ο  
272 POGONATUM ALPINUM 0 Ο 0 Π 0 0 0 0 0 0 0 0 0 14.0 0 
Λ46 POLYTRICHACEAE 0 0 0 0 0 Ο 0 0 0 Ο 0 0 0 Ο 0  
275 POHL Ι Α NUTANS 0 0 0 0 0 Ο 0 0 0 0 0 Ο 0 0 Ο  
404 POHL ΙΑ SP . 0 0 0 0 Ο 0 0 Ο 0 Ο 0 0 0 0 0  
276  RHACOMITR!UN LANUGINOSUM 0 Ο 0 Ο 0 0 0 0 Ο 0 0 0 0 0 0 
278 RHYT  I D I  UM 	RUGOSUM 0 0 Ο 0 O Ο 0 Ο 0 O O Ο 0 O Ο  
279 SCORPIDIUM SCORPIOIDES Ο 0 0 Ο 0 0 0 0 0 0 0 Ο 0 0 0 
280 SCORPIDIUM TURGISCENS 1 Ο 0 0 0 0 0 0 0 0 0 0 0 0 0 
282 SPLACHNUM VASCULOSUM 0 0 0 Ο 0 0 Ο 0 0 Ο 0 Ο 0 0 0 
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Table B5 (cont'd).  

030Α 060Α 0801 1002 1103 1104 1105 1106 1107 1203 1204 1301 1302 1303 1304 
283 STEGONIA LATIFβLIA PILIFERA 0 0 0 O O O O O O O O 0 0 O Ο  
265 TETRAPL000N MN I OI DES 0 0 0 0 0 Ο 0 Ο 0 0 0 Ο 0 O Ο  
287 	TIIUIDIIJIIABIETINUM O Ο 0 0 O Ο O Ο 0 0 0 0 0 0 0  
288 Τ Ι ΜΜΙ Α Α IJSTR  1  ACA O O Ο Ο 0 0 0 0 0 O O O O O Ο  
289 ΤΙΜΜΙΑ MFGAPOLITANA BΑVΑRICA 0 Ο 0 0 O O O O Ο 0 0 - 0 0 0 Ο  
290 ΤΙΜΜΙΑ NORV Έ GI CA O Ο 0 O Ο Ο 0 0 0 Ο 0 0 0 Ο 0  
291 ΤΟΜΕΝΤΗΥΡΝUΜ NI ΤEΝS 40.0 O Ο .1 Ο O Ο 0 0 Ο 0 .1 O Ο 0  
292 ΤΟR ΤELLA ARCTICA Ο O O O O O Ο 0 O Ο 0 0 0 Ο 0  
296 TORTULA RURΑLIS O O Ο . 1 O O Ο 0 0 0 O Ο 0 Ο 0  
298 VOITIA HYPERBOREA Ο 0 0 0 0 0 Ο 0 Ο 0 0 0 0 O Ο  
903 UNKNOWN MOSS Ο 0  0 .1 .1 0 0 2.0 .1 1.0 .1 1 1 0 0 0 0  

LI CIENS 
299 ALΈ CTORIA NIGR ICANS 0 O Ο 0 0 0 Ο 0 0 0 0 0 0 0 0  
300  ALECTORIA OCIIROLEUCA Ο 0 0 0 Ο 0 Ο Ο 0 O Ο 0 0 O Ο  
307 CΑLf1PLΑCΑ SP. 0 O Ο 0 O Ο 0 Ο 0 0 0 0 0 0 Ο  
310 CETRARIA  CIJCULLATA 0 0 .1 Ο 0 Ο 0 0 0 O Ο 0 0 O Ο  
311 	CETRAR I A DEL I SE I 0 Ο 0 0 O Ο 0 0 0 Ο 0 0 0 O Ο  
312 CETRAR ΙΑ I SLAND ICA 0 Ο  .1 Ο 0 O Ο 0 0 0 0 0 0 1 0  
3$4 CETRARIA NIVALIS 0 0 0 0 Ο 0 O Ο 0 0 O 0 0 Ο 0  
315 CETRARIA RICHARDSONII O O O Ο 0 0 0 0 O Ο 0 0 0 0 0  
316 CETRARIA TILESI Ι 0 Ο 0 Ο 0 Ο 0 Ο 0 Ο 0 0 0 0 0  
385  CLADONIAGRACILIS  0 0 0 O O Ο 0 0 Ο 0 0 0 0 1 Ο  
318 CLADONIA LEPIDOTA O Ο 0 0 0 0 O Ο 0 Ο 0 0 0 Ο 0  
427  CLADONIA PHYLLΘPHORA O O Ο 0 O Ο 0 Ο 0 0 0 Ο 0 1 0  
319 CLADONIA POC Ι LLUM O Ο 1.0 Ο 0 O Ο 0 0 0 0 0 0 0 0  
320 CLADONIA SOUAMOSA O Ο 0 0 O Ο 0 Ο 0 0 0 Ο 0 Ο 0  
322 CL.ADONIA SP. O O Ο 0 Ο 0 0 0 0 Ο 0 Ο 0 0 0  
327 COI:NICULARIA DIVERGENS 0 0 0 O O O O 0 0 Ο 0 0 0 0 0  
328 DACTYLINA ARCTICA .1 0 1.0 0 0 Ο 0 0 O Ο 0 Ο 0 2 0 Ο  
329 DACTYLINA RAMULOSA 0 O O O O O Ο 0 0 0 0 0 0 0 0  
330 EVERNIA PERFRAGILIS 0 Ο 0 .1 0 0 0 Ο 0 0 Ο 0 0 Ο 0  
331 FULGENSIA DRACTEATA Ο O Ο 0 Ο Ο 0 0 0 Ο 0 1.0 0 0 Ο  
332 GYALECTA FOVEOLARIS 0 0 0 0 0 O O 0 0 0 0 0 0 Ο 0  
334 HYPOGYMNIA SUI300SCURA O O Ο 0 O Ο 0 0 Ο 0 0 Ο 0 0 0  
336 LECANORA EPIGRYON 0 0 2.0 0 0 0 O Ο 0 Ο 0 1 0 0 Ο  
428  LECIDEARAMULOSA 0 0 0 0 Ο 0 0 O O Ο 0 0 0 Ο Ο  
339  LECIDEA VERNALIS 0 O O Ο 0 O O Ο 0 Ο 0 0 0 0 Ο  
393 LEPTOGIUM SINNUATUM 0 Ο 0 O Ο 0 Ο 0 0 0 Ο 0 0 Ο 0  
342 LOPAD  1 UM FECUNDUM Ο 0 Ο Ο 0 O Ο 0 0 Ο 0 2.0 0 0 Ο  
343 0CHR0LECHIA FRIGIDΑ 0 Ο 0 0 O Ο 0 Ο 0 0 Ο 0 0 1 0  
413 OCIROLECHIA FRIGIDA THELEPHOROf DES O Ο 0 0 Ο 0 0 0 Ο Ο 0 0 0 0 Ο  
348  PELTIGERA APHTHOSA 0 Ο O Ο 0 Ο 0 Ο 0 Ο 0 0 0 0 0  
349 PELTIGERA CANINA S.L. 0 0 0 0 Ο 0 0 0 0 0 0 0 0 0 0  
353 PELTIGERA SPURIA  SOREDIATA 0 Ο 0 0 0 O Ο 0 0 Ο 0 0 0 0 0  
418  PERTUSARIA CORIACEA 0 Ο 0 0 O Ο 0 0 Ο 0 O Ο 0 0 0  
358 PL-"RTUSARIA DACTYLINA 0 0 0 0 0 Ο 0 0 0 Ο 0 0 0 0 Ο  
3β4 PERTUSARIA SP . Ο 0 0 Ο 0 O O Ο 0 O Ο 0 0 Ο 0  
360 PHYSCt1N1A MUSCIGENA 0 Ο 0 0 0 0 0 0 O Ο 0 0 0 O Ο  
41 2 PSOROMA HYPNORUM 0 O Ο 0 0 0 O 0 0 0 0 0 0 Ο 0  
400 SOLORINA SP. 0 Ο 0 O O Ο 0 0 0 O Ο 0 0 1 Ο  
369 SPMA Ē ROPHORIIS GLtjB0SL1S 0 Ο 0 0 0 Ο 0 0 0 0 0 0 0 1 Ο  
370 :;TEREOCAULON ALPINUM 0 0 0 0 0 0 Ο 0 0 0 0 0 0 0 0  
372 TUAMNULIA SUGULIFORMIS  O Ο 5.0 .1 0 0 0 Ο Ο Ο 0 3.0 0 1 Ο  
429  ΤΟΝ  ί  Ν  1  Α CUPIULATA O Ο 0 0 Ο 0 0 0 0 0 Ο 0 0 O 0  
375 ΧΑΝΤΗΟR ΙΑ ELEGANS 0 Ο 0 0 0 O Ο 0 Ο 0 0 0 0 0 0  
403 UNKNOWN CRUSIUSE L ICHEN Ο 0 15.0 0 0 0 0 .1 0 0 Ο 0 0 0 Ο  
376 UNKNOWN  FRUTICOSE LICHEN 0 Ο 0 0 O Ο 0 Ο 0 Ο 0 0 0 0 0  
379 NOSTOC Cϋ MΜUNF 0 0 0 O O 0 0 0 0 Ο 0 Ο 0 0 Ο  
:330 Ν03 Γ ύ C SP. 0 0 0 0 0 0 0 .1 0 0 Ο 0 0 0 0  

1306 1307 1308 1405 1407 1409 1410 1412 1414 1416 1417 1418 1419 1421 1502 

VASCULAR PLAN IS  
2 ALOPECURIJS 	ΛLPINUS 	ALPINUS 0 Ο 0 0 O O Ο 0 O O O 0 0 0 15.0 
3  ANDROSACE CHAMA Ē JASME LEHMANNIAMA 0 Ο 0 Ο 0 O Ο 0 0 Ο 0 0 0 Ο 0  
4 ANDROSACE SEPTENTRIONALIS O O O O 0 0 0 O O Ο 0 0 0 O 0  
5 ΑΝΕΜΟΝ Ē  PARV  1 FLORA 0 Ο 0 0 0 O Ο 0 O O O Ο 0 0 0  
6 ΑΝΕΜι1ΝΕ R I  CΗARDSΟN Ι Ι O O Ο 0 0 O O Ο 0 0 0 0 0 O Ο  
9 ARCTAGROSTIS LATIFOLIA S.L. 0 0 O O Ο Ο 0 0 Ο 0 1 	Ο 1.0 Ο 0 11.0 

10  P.RCTOPHILA FULVA 0 20.0 0 0 Ο 0 0 0 0 Ο 0 0 0 Ο 0 
12 ARMER f A ΜARITIMA ARCTICA O O Ο 0 Ο 0 O Ο 0 0 0 0 O O Ο  
,13 ARTEMISI Λ 	ARCTICA 	ARCTICA 0 Ο 0 O Ο 0 0 Ο 0 0 0 Ο 0 O 0  
14 ΑΓ̂ ΤΓΜ Ι S  1  Α BOREAL I  S 0 Ο ύ  0 O Ο 0 0 0 0 0 0 0 O Ο  
15 AUTEMISIA GL.OMERATA 0 0 0 O O O O Ο 0 0 0 0 0 Ο 0  
18 AS ΤRAGALUS ALPINUS 0 Ο 0 0 Ο 0 0 0 Ο 0 0 Ο 0 O 0  

O Ο 0 Ο , 19  Α$1 f εAOULUS U'II3FLIATUS 0 0 0 Ο 0 4.0  0 0 0 5 0 Ο  
22 FRΛΥΑ PLIRPUF εASCENS 0 0 0 0 O Ο 0 Ο 0 0 0 0 Ο 0 Ο  
23 Π RΑΥΑ SP. O O Ο 0 0 Ο 0 0 0 O Ο 0 0 O Ο  
24  ORUMUS PUMPELLIANUS ARCTICUS 0 O O O O O O 0 0 0 0 0 0 0 Ο  
25 CALTHA PALUSTRIS ARCTICA 0 Ο 0 0 Ο 0 0 0 O Ο 0 0 0 O Ο  
27 CARDAMINE DIGITATA O O O Ο 0 O Ο 1 0 .1 .1 1.0 0 Ο 0  
26 CARDA'IINE PRATENSIS ANGUSTIFOLIA 0 O O O O O O Ο 0 0 0 0 0 0 0  
29 CARES AQUATILIS S.L. 1.0 Ο 75.0 18.0 15.0 45.0 O Ο 0 Ο 0 Ο .1 O Ο  
30  Cp,REX ATROFUSCA O O Ο 0 O O O Ο 1 0 0 0 0 0 0  
31 	CAREX BIGFLOWII 0 0 0 O Ο 0 θ.0 0 0 Ο 0 24.0 0 Ο 0  
33 CARFX MAR INA Ο 0 0 0 Ο O Ο Ο 0 O Ο 0 0 O Ο  
35 CgItEX MEMBRANACEA O O Ο 0 Ο Ο 0 0 0 0 0 0 0 O Ο  
36  CARI:x Μ IS,4ΝDRA ΓAISANDRA 0 Ο 0 0 0 0 10.0 4 0 8.0 Ο 0 0 .1 0 0  
37 CARES RARI FLOI:A Ο 0 1.0 0 1 0 .0 0 1.0 0 35.0 0 0 0 0 O Ο  
3β CARL-X RΟΤUΝπΑΤΑ 0 Ο 0 0 Ο 0 0 Ο 0 0 0 Ο 0 O Ο  
39 CARE:Χ RLIPESTR I  S 0 Ο 0 0 0 0 Ο 0 0 0 Ο 0 0 Ο 0  
40 CAREit SAXAT I L I S LAXA O O Ο 0 0 O Ο 0 0 0 0 0 0 O Ο  
41 	CAREi( SC  Ι RNU  Ι  DEA 0 0 0 0 0 0 0 Ο 0 O O Ο 0 Ο 0  
42 CARES SUBSPATHACL'A O Ο 0 0 0 Ο 0 Ο .1 0 0 0 0 0 0  
44 CAREX VAGINATA 0 0 0 0 0 0 0 Ο 0 O O Ο 0 O Ο  
α5 CΑRΕΧ SP. 0 Ο 0 .1 0 Ο 0 Ο 0 0 0 0 1.0 0 0  
4 Γ, C:ASSIOPE TETRAGONA TETRAGONA Ο 0 0 0 Ο 0 .1 0 0 45.0 O Ο 0 O Ο  
47  CENASTIUM BEERINGI λNUM BEERINGIANUM 0 Ο 0 Ο 0 Ο 0 Ο 0 0 0 0 0 0 7.0 
43 CHRYSANTHEMUM INTEGRIFOL[UM 0 O Ο 0 0 0 Ο 0 0 0 1 Ο 0 0 Ο  
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Table B5 (cont'd). Raw species data for 1- x 1-m plots.  

The units are percentage of cover.  

1306 1307 130δ 1405 1407 1409 1410 1412 1414 1416 1417 1418 1419 1421 1502 

51 	CUCIILEAR1 λ uFFICINALIS ARCTICA 0 Ο 0 0 0 0 Ο 0 0 Ο 0 0 0 0 Ο  
52 U Ē SCHA6IPS' Α CAESPITOS4 ORIENTAL'S 0 0 0 0 0 Ο 0 0 0 0 0 0 0 0 0 
53 6RAUA 4LP  I  ΝA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ο  
56 DRABA LACTEA 0 0 0 . 	1 0 0 0 .1 0 0 0 0 .1 O Ο  
57 Π RΑDΑ SΡ. 0 Ο 0 0 0 Ο 0 0 0 0 0 Ο 0 0 0  

58 DkYJ\S 	INTIGRIFOLIA 	INTEORIFOLIA 0 0 0 13.0 0 11.0 13.0 60.0 0 20.0 1.0 0 14.0 75.0 1.0 
59 	D ιυΝ)lA 	FISIILI ε I 	S.L. 80.Π 0 1.0 0 0 0 0 0 0 0 0 0 0 0 0  
0 1 	ELYf lUS ΛRLNΛR  Ι  IJS MULL'S  V I  LLOS  ί  SS 1 MUS 0 0 0 0 0 0 0 0 0 Ο 0 Ο 0 Ο 0  

62 FP Ι LOB IUM LΑΤΙ FOL IUM 0 Ο 0 0 0 0 0 Ο 0 0 Ο 0 0 Ο 0 
F3 L- ω t ι1 SETUM ΑRVΕNSE 0 0 0 0 0 Ο 0 0 0 Ο 0 0 0 Ο 0  

54 Εω U Ι S ϊ ΤυΜ SCIRPOIDES 0 0 0 0 0 0 0 0 0 0 0 0 O O Ο  
6,5 COUISETUM VARI Ē GATUM 0 0 0 0 O Ο .1 0 .1 Ο 1.0 0 .1 O Ο 
3G ERIGERON ERIOCEPHALIJS 0 0 0 0 0 Ο 0 0 0 0 0 0 0 .1 0 
399 ERIIJFW)RUM ANGLISTIFOLIUM S.L. 5.0 0 0 3.0 5.0 6.0 1.0 0 1.0 0 2.0 Ο 0 0 0  

Ei9 ERIOPHORUM 	RUSSEOLUM 0 0 0 0 2.0 0 0 0 0 0 0 Ο 0 Ο 0 
7υ F κ Ι 6ι 'Ii ϋ RUM SCHEUC Ί IZER' 	SCHEUCHZER I 1 . 0 0 0 0 0 Ο 0 0 0 0 0 0 0 0 0  

7 2  Fk161'IiURL1Γ1 VnGI NΑ TUM 0 0 0 0 Ο 0 0 0 0 0 0 Ο 0 0 0  

73 F ϋ 1 ΚΓΜΑ ΕΠWΑkΠ  S 1  Ι 0 Ο 0 0 0 0 0 0 0 0 0 Ο 0 0 0  

74 	I  Ε9ιυ CΑ (3AFFINENSIS  0 0 0 0 0 0 0 0 0 0 0 4.0 O Ο 1.0 

7c. 	Ι ES  ι  υCΑ 	R11bRΑ 0 Ο 0 0 Ο 0 .1 Ο 0 0 0 0 0 0 7,0  

71: .EIIMANLLIA (Rι)ι' 1 Γ1ηUπ PkUP Ι NOUA 0 Ο 0 0 0 Ο 0 0 0 0 0 Ο 0 Ο 0  
7τ; 	I I  I  0R6CI IL Θ ί 	Γ'AUC I FLORA 0 0 1 . 0 0 0 0 0 0 0 0 0 0 0 0 0  

87 	JU11c1 1S 	Β  ί (41U111 S 0 Ο 0 0 0 0 0 .1 1 0 0 0 1 Ο 0  

8.1  JUMCUS CpSTANEUS CASTANEUS 0 0 0 0 0 0 0 0 0 0 0 0 0 Ο 0 
86 KUSkES1 Α MYfSUROI DES 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 
1 9 I.EΣOLJLRCL.LA  ARCTICA 0 0 0 0 0 Ο 0 0 0 0 0 0 0 0 0  
9OILIJV[)IAS000TINA 0 0 0 0 0 0 0 0 0 0 0 Ο 0 0 .1  

91 	1 Ι1?ULΑ HRCT ICA 0 0 0 0 0 Ο 0 0 0 0 0 0 1 0 Ο 
9 7 !  υ'ULΑ 	0811k-USA  0 0 0 0 0 0 0 .1 0 0 0 3.0 0 Ο 0  
9 - Ι 	Γ11 ΝΙ1Α k Τ Ι Α 	Α RCT I CA 0 0 0 0 0 Ο 0 0 0 0 0 0 1 0 0  
9 ī . ΜΓΓ111.ΛβΤΙΑ kUΠΕLLA 0 0 0 0 0 0 0 Ο 0 0 0 0 Ο 0 Ο 
00 	WΓr l ιεΟι ' I S 	β ύ RΕι,ι: ' S 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Ο  

1υ.3 	OXYTROPIS 	NIGRESCENS 	BRYOPHILA 0 0 0 0 Ο 0 0 0 0 0 0 0 0 0 0  

101  F'λΡπVΕR LΑΡΓ' ίιΓ l1 CUi1 ΟCC Ι ΠΕΝΤΑ LΕ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  

Ι υ6 	F' ΑΓ'r.V ι R 	MACUIJNI l 0 Ο 0 0 0 1 . 0 0 1 . 0 0 .1 0 0 1 .1 3.0  

1  0 8+ 	FARINA 	NUIlICAII[.lS 	NIJDICAULIS 0 Π 0 0 0 Ο 0 0 0 0 .1 0 0 0 3.0 
109 	I'EDl ī:ULΑΓ)1 S 	CAFITATA 0 0 0 0 0 O 0 1 . 0 0 3.0 0 14.0 1 .1 0  

1 1 0 Ι'e0 Ι CLJLAR Ι 3 	LΑΜΛΤΑ 0 0 0 0 Ο 0 0 0 0 0 0 Ο 0 0 0  
112 PLUICIJLARI S SUDE7 I CA 	INTERIOR  0 0 0 0 0 Ο 0 Ο 0 0 0 0 0 Ο 0 

381 	I'EUICULARIS SIIDETICA S.L. 0 Ο 0 0 1.0 Ο 0 0 1 	0 0 0 Ο 0 0 0 

1 14 	F' ΕΤιι°,  Ι  TES 	FR' G[[:iUS 0 0 0 0 0 0 0 0 0 0 0 0 O Ο 0  
1 Ι 7 Ρι1Α ΑL Ρ 1 GLΝΑ 0 0 0 0 0 Ο 0 0 0 0 0 1 0. 0 0 Ο 0  

1 1 8 ό ΟΑ AkCT  1  CΑ 0 0 0 0 0 .1 0 0 0 Ο 0 0 0 0 0  
1 1  Ι' 	Ι ' υΑ 	GL ALJCA 0 0 0 0 0 0 0 0 0 0 0 .1 0 0 0  
1  2•1 	Γ 'OΑ 	S Ρ . 0 0 0 0 0 0 0 0 0 2.0 0 0 0 O 0  
122 	P01.1 I1OIIIIJM 	b1)RLALE 0 0 0 0 0 0 0 0 0 0 0 0 0 Ο 0  

Ί  24 	) 'Q Ι. ί  ύ C ΓΙΙΙΓΙ 	VI VI CAROM  0 0 . 	1 0 0 Ο 0 . 	1 . 	1 0 . 	1 5. 0 0 0 . 	1  

Ι  ζ 7 	POT)  NTII LF. 	11fI1 FL ϋ Rλ 0 0 0 0 0 0 0 0 0 0 0 4.0 0 Ο 0  

0 0 0 0 0 0 0 0 0 Ο 0 0 0 0 0 1 ^<_ ι 	Γ'U ι:ι: Ι Ν Ί  Ι  016 	Λ Ί 1Π ί : Ι. S 1 ι1 ί  Ι 
I 	ί 	'1.1'4[1_1.1A00 	Ι '1 II)'OAI  (1052  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1 	Ι 	ΡΥΙει ι l Γ. 	C.R2l1LJ Ι • 	I  oI)A ιJ Π 0 0 0 1 . 0 0 Ο 0 0 0 0 0 0 0  

13'+ 	RΑΓΙι1ι Ί C ι11 UO 	Ι ' ΑL Ι_π S ί  Ι 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
I  3 I 	kAl'IIkIC)I( 	Ii 	I  'FOAl  1 ( 1  Ι) IJS 	API- I N IS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
1(ίί 	 α.G ΙΓ1κ 	ΙΝΤι kΓ1ΕD ΙΡ. 0 0 0 0 0 0 Ο 0 0 0 0 0 0 Ο 0  
138 	5.-,11 )( 	Α RCT I CN 0 0 4.0  . 	1 0 0 0 0 .1 0 0 0 Ο 0 0  
1 46 SAL1X LΑΝΑΤΑ R ICHAkDSONI I 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

1α Ί 	SP.L1X. OVALII-OLIA OVALIFOLIA 7 . Π 0 9.0 0 0 0 0 0 0 0 0 0 0 Ο 0 

ι -Ικ :;λ11Χ 	P[ANII-OLIA 	P01011154 	PULI)HP'A 0 0 0 0 0 3.0 0 0 0 Ο 0 0 0 0 0 

1 4' ι 	5π1ΙΧ 	I)CYICIJI  Al)) 	RL)TICULATA 0 0 0 1.0 0 2.0 2.0 7.0 0 8.0 0 15.0 1 20. Ο 0  
1 -Ι 1 	041 1)) 	Ills 5110511 (01.1  Α 	RUYIJND  I  FOL' Α 0 0 0 0 0 0 0  3.0 0 0 60. 0 3. 0 0 0 80.0  

1:8 . 	Sλιιι ' ί υκιΑ 	Α LΙ ϊ3ι1S Ί IFULIn 0 0 0 0 0 Ο 0 2.0 0 0 0 15.0 Ο Ο 0  
14ι, 	:;;\ Χ ī ι 	ί τΡ ι, ί ι 	(:F,L`; Ι '11 ύ SΑ 0 0 0 0 0 0 0 0 0 Ο 0 0 0 0 0  
117 	S ΛΧ  1 Ι Rt\ ι , Α 	CLI: ΓΙΙ I{  1.0  Ο 0 0 0 Ο 0 0 0 0 0 0 0 0 0  

Ι.Ι ϋ 	;κ;< It 	ι ' ί '. ι ί ιι 	Ί ιι1 	ιιιΙ 	ι,;,π 0 ϋ  ϋ  0 .1  0 0 Ο 0 Ο 0 0 0 O Ο 
1I'l.,A0lI1,A.;AIN1)f0l1,JLIA n Ο 0 0 0 O Ο 0 0 O O Ο 0 0 0  

. ī ! 	'.3)1) 	1 )11' , 	I I I  ι:ι:ΙιΙ 	υ0 	I',.i)I'I)ifSIIA 0 0 1 . 0 0 0 0 0 0 1.0  0 Ο 0 0 O Ο  
151 	SAXIFRAGA OFPCISITIFOLIA βΡΡθS ΙΤΙ FβL ΙΑ 0 O Ο 0 0 0 O Ο 0 0 1.0 0 0 Ο 0  
Ι54 SEN Ē CIO ATRUI'URPUREUS FRIGIDCJS 0 0 0 0 Ο .1 Ο .1 0 .1 12.0 .1 0 0 0  
156i SEN Ē CIO RESEDIFΘLIUS 0 0 0 O Ο 0 Ο 0 0 0 Ο 0 0 0 0  
157 S[LΕΝΕ ACΑU Ι_ f S 0 Ο 0 0 0 0 0 1.0 0 0 0 0 1,0 0 0  
159 SILENE WAHIBERGELLA ARCTICA 0 0 Ο 0 0 0 0 0 .1 0 0 0 0 0 0  
166 STΕLLAk1A HUMIFUSA 0 Ο 0 0 Ο 0 0 0 0 Ο 0 0 0 Ο 0  
161 	ST ΕLLΛRIA LAΕ TΑ 0 0 0 0 Ο .1 0 1.0 0 0 0 3.0 1.0 O Ο  
164 TARAXACUM PHYMATOCARPUM 0 0 0 0 0 0 0 0 0 0 0 0 0 Ο 0  
165 THAL Ι CTRUhI ALP INUM 0 0 0 0 O Ο 0 0 0 0 0 0 O Ο 0  
16 8  301  )301011  SPICATUM SP ICATLIM 0 0 0 0 0 Ο 0 0 0 0 0 Ο 0 .1 0  
1 0')  Ι 1 Ί  R 1 COLA') IA VULGAR  I S IIACRORH  Γ  ΖΑ 0 0 0 0 0 0 Ο 0 0 0 0 Ο 0 Ο 0  
1 7λ_ WIL.11011151A PHYSODES Ο 0 0 0 0 0 0 Ο 0 0 0 0 0 0 Ο  
) ύ 1  UNKNOWN  MUN000T 0 0 0 0 0 0 Ο 0 0 1 0 0 0 0 0  
902 UNKNOWN DICOT 0 0 0 0 0 0 0 0 .1 Ο 0 0 .1 0 .1  

L IVERWORTS  
1 73 ΑΝΕΙΙRΑ P I  NGU  f  S 0 0 0 0 0 Ο 0 0 0 0 0 0 0 Ο 0  
420  ANASTIIOPHYLLUM MINUTUM 0 0 0 0 0 0 .1 0 0 0 0 0 0 0 0  
1 75 BLEPHARUSTOMA TR I CHOPHYLLUM BREVIRETE 0 0 2.0 0 0 0 0 0 0 0 0 0 0 Ο 0  
397 CALYPOGE Ι Α M1JL"LLER  1 ANA 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  
-11.40  GYMNϋ COLEA 	I  NF1.ATA 0 0 0 .1 0 0 0 0 0 0 0 0 0 O Ο  
44 1 	HARPANTIIUS FL0TOWIANUS 0 0 0 0 Ο 0 0 Ο 0 O Ο 0 0 0 0  
405 Lϋ ΡΙΙϋ Ζ I Α D ί ΝSΤΕADII 0 O 0 0 0 1.0 0 0 0 0 Ο 0 0 0 Ο  
433 LCIΡ I1ϋ 71  Α HGTΕRω ί ULPA 0 0 0 0 Ο 0 1 . 0 0 0 0 0 0 0 0 0  
2 07 1ΠΡΓΙU Ζ ' Α ωUPDR1L.UBA 0 0 0 0 0 0 0 0 0 0 O Ο 0 0 Ο  
486 	Ι_U Γ'HUZ Ι A 	SF'. 0 Ο 0 0 0 .1 .1 0 0 Ο 0 0 0 0 0  
132 	l'I.AIJIOCIIILA 	ARCT I CA 0 Ο 0 .1 0 0 0 0 0 0 0 0 0 0 Ο  
(4 	Ι '71LIC ι1 UM 	C I L IARE: 0 0 0 0 0 30.0 4.0 0 0 0 0 0 Ο 0 0  

1  85 ΙUιDULA Pkϋ L  1  F ΕRA 0 Ο 0 0 0 0 0 Ο 0 0 0 0 0 0 0  
λ06 	SCAPANIA 	SIMMONSII Ο 0 0 3.0 0 Ο 0 0 0 0 0 0 0 Ο 0  
18)) UNKNOWN LEAFY LIVERWORTS 0 0 1.0 1.0 0 0 .1 0 Ο 0 1.0 .1 0 0 .1  
1 ε9 UNKNOWN TFIALLOID L IVERWORTS 0 0 0 Ο 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 

MUSS ES  
192 ΑυLΑ C ϋ ΜΓΝ11Μ ACUMINATUM 0 Ο 0 1.0 0 0 1 0 0 Ο 0 0 Ο 0 0  

193 gU Ι.»Cυrr  ί  UF1 PALUSTRE 0 0 0 0 0 0 0 Ο 0 4 0 0 Ο 0 O Ο  

4  AULAC ύ M Γl1UM TURGIDUM 0 0 Ο .1 Ο 0 1 0 0 0 Ο 0 0 Ο 0  

446  BRACIIyTIIEIIACEAE 0 Ο 0 0 Ο  .1 O Ο  .1 0 0 0 0 O Ο  

132 BRACIIYTIIECI11 Γ1 GROENLANOICUM 0 0 0 O Ο 0 0 0 0 O Ο 0 0 Ο 0  

196 BRAf:HY ΤΙ IEC  ί  UM TUI:G  1  DUΜ 0 0 0 0 O Ο 0 O O Ο 0 0 0 O Ο  

44Π β RΥΣ1Μ ALGOV  I  ύ Ι1Μ 0 0 0 0 0 0 0 0 0 0 O Ο 0 Ο 0  

199  BRYIJII ARCT  ί  CUM 0 0 0 0 O O O Ο 0 0 0 0 0 0 Ο  

2 ύ `; ΠRYUM 3 Τ Έ.N ι) TR  Γ  CHUM Ο 0 0 .1 0 0 1 0 0 0 O Ο 0 Ο 0  

439 βΙ<YUM 	TURTI FOL Ι Ι1Γ1  . 1 Ο 0 0 Ο O O Ο 0 0 0 O O Ο 0  

2υ6 BYRUM WIlIOlITII 0 0 0 0 0 0 Ο 0 0 0 O Ο .1 O Ο  

383 D Ι2Υ UΓ1 SP. Ο 0 0 .1 .1 0 2.0 1 	0 1.0 2.0 . 1 Ο .1 1.0 3.0  

209 CALL_ I  Έ RG ύ N R 1  CFIARDSON ί  1 	ROBUST ΙJM 0 0 5.0  0 0 Ο 0 Ο  . 1 O O Ο 0 Ο 0  

212 CALLIERGON SΡ. 1.0 Ο 0 0 0 0 0 0 0 Ο 0 0 0 0 1.0 

213 CA1lPYLIUM STELIATUM 20.0 0 10.0 2.0 Ο 0 0 0 1.0 0 0 Ο 0 0 0  

214 	ύ ν,Τε. ίSCυ r ί ιJΜ 	Ν( GRITUM 0 Ο 0 0 0 0 0 0 0 0 0 0 0 O Ο  

4 15 C ίί RΑΤΟΠUΝ PURPIJREl1S O Ο 0 0 Ο 0 0 0 Ο 0 0 Ο 0 Ο 0  

216 	CI Ν C Ι Ι DIUΜ ΑRCTICIIFI 0 0 0 1.0 0 0 O Ο 0 0 0 0 0 Ο 0  
2 17 	CIN(SI1)11111 	LATIFOLIIJM  0 0 10.0 Ο 0 0 0 Ο 0 0 O O O O Ο  
411 	CINCLIDIUM STYGIIIM 0 Ο 0 .1 Ο 0 Ο 0 O Ο 0 0 0 O Ο  
-149 	C ί NCL ί D Ι IJΜ 	SΡ. 0 Ο 0 Ο 0 0 .1 Ο .1 0 1.0 0 0 O Ο  
21β C IRRI ΡΗΥ LLUM C I RROSUM 0 0 0 0 0 0 0 0 O Ο 0 Ο 0 0 Ο  
219 CRAT ύ NEURϋ N ARCT ICUM 0 0 0 0 O O O Ο 0 . 1 0 0 0 O Ο  
221 	CTEMIDIUMMOLLUSCUM 0 Ο 0 0 0 O O Ο 0 0 O Ο 0 0 Ο  
223 CYRTOMNIUM  I-1yMENOFHYLLUM 0 0 0 . 1 Ο 0 0 0 Ο 0 0 0 O O Ο  
227  DICRANUM ANGUSTUM 0 0 0 1.0 0 5.0 1.0 Ο 0 1.0 O Ο 0 Ο 0  
228 DICRANUM ELONGATUM 0 Ο 0 1.0 Ο 0 1.0 0 0 Ο 0 Ο 0 O Ο  
3JΟ Π Ι CRΑΝUΓΙ SP  . 0 Ο 0 0 O O O Ο 0 0 0 O O O Ο  
2 8 9 DIDYM000N ASFERIF0LIUS  O O Ο 0 0 0 O Ο 0 Ο 0 0 0 Ο 0  
23Π DISTICHIUM  CAPI LLACELJM 0 0 20.0 2.0 Ο  .1 1.0 1 	0 Ο 0 1.0 0 1.0 2 0 Ο  
232 D I ST I CHIU Γ1 	INCL I NΛTUM 0 0 0 Ο 0 O O Ο 0 O O O O O Ο  
233 ΤΗΤΝΙ CΗUΜ FLΕΧ I CAULΕ O Ο 0 .1 0 .1 0 1 	0 . 1 Ο 0 0 0 Ο 0  
236  r)F1EPANi)CiAOUS 	βREV I FOL IUS 0 0 50.0 .1 1.0 0 0 0 40.0 0 0 0 O O Ο  
237  DREPANOCLADIJS REVOLVENS 0 0 0 0 0 0 Ο Ο 0 0 Ο 0 0 0 Ο  
238 ΠREPANOCLADUS 11NCIIJATUS 0 Ο 0 0 0 1.0 0 Ο 0 3.0 5.0 0 0 O Ο  
339 r1IIEPANOCLAIIUS SP. 0 0 0 0 O Ο . 1 0 0 0 0 O Ο O Ο  
24Ο E ΙJCALYP7A ΑLPI ΝA 0 O O Ο 0 O O Ο 0 0 Ο 0 0 O Ο  
241 ENCALYNTA PRUCERA 0 Ο 0 0 0 0 Ο 0 0 Ο 0 0 O O Ο  
244 ENCΑLYPTA SP. 0 0 0 1 0 Ο .1 1 	0 0 0 .1 Ο 0 Ο 1  
246 F ί SSIDENS OSMUNDϋ IDES O Ο 0 0 0 Ο 0 Ο 0 O Ο 0 0 O Ο  
45υ F l SS l DENS SP . 0 Ο 0 0 Ο Ο 0 O Ο 0 0 0 O O Ο  
247 FUNΑR IA ARCT ICA 0 0 0 Ο 0 Ο 0 Ο 0 0 Ο .1 0 Ο 0  
25υ 1 IYLOCUMII1M SPLENDENS OBTUSIFOLIUM 0 Ο 0 1.0 0 20.0 0 0 0 Ο 0 0 Ο 0 Ο  
251 	IIYPNIJM B ΑMB Έ RGERI 0 0 0 .1 0 0 0 Ο 0 0 0 Ο 0 O Ο  
252 IIYFIIUM CIJFRESSIFOP'ME 0 0 Ο 0 Ο 0 Ο 0 0 Ο 0 0 0 0 0  
253 	ILYP1IIJM PROCERRI1IUM 0 Ο 0 1.0 O Ο 0 0 0 1.0 0 O O O Ο  
2 0 4 HYFN IJM REV0LIJTUM 0 0 0 0 0 Ο O Ο 0 0 0 0 0 O Ο  
256 HYPtJUM SP, 0 Ο 0 0 0 0 0 0 0 Ο 0 0 Ο 0 0  
257 LEPTΠDRΥUM PYR(FORME Ο 0 0 0 0 Ο 0 Ο 0 0 0 .1 0 O Ο  
2F δ ΜCLδ  I A 	TR I 6ΙΓΙΕΤ RΑ 0 0 0 0 0 0 Ο 0 .1 Ο 0 0 0 O Ο  
259 Μ!'_ESI Α ULI G I NUSΑ 0 0 0 1.0 Ο 0 0 0 O Ο 0 Ο 0 0 0  
441 DIllON ANCRF1JSIAMUM 1 0 0 0 0 O O Ο 0 0 0 Ο 0 Ο 0  
26Π ΜΝ Ι UΓ1 BLYT Ī  I I 0 Ο 0 0 Ο 0 0 0 .1 Ο 0 .1 O O Ο  
431 	ΡLΑG Ι ύ Γ1Ν [ Ι1Μ EL.L I PT I CUM 0 Ο 0 0 0 Ο 0 0 0 0 0 0 0 O Ο  
262 MYIJRELLA JULACEA Ο 0 0 0 0 O Ο 0 0 0 0 0 0 Ο 0  
264  0IICOFFI0I1US WAHLENBERGII 0 0 0 .1 0 0 5.0 Ο 0 O Ο 0 Ο 0 0  
265 υ R Τ l Ιϋ ΤΗΕ C 1 υΓ1 CΗRYSEUM 0 0 0 1.0 Ο  .1 0 0 Ο 0 0 0 0 O Ο  
260  FHIL0NOTIS F ONTANA  PUMILA 0 Ο 0 0 0 O O Ο 0 0 0 Ο 0 O Ο  
-11  ύ  PL Α Ci Ι ΟΡ ί15 υ ί ΠΕβ  Ι  ANA 0 Ο 0 0 Ο 0 Ο 0 0 0 O Ο 0 Ο 0  
272 P0G0NA Τ UM 	ALPINUM 0 0 0 0 0 2.0 3.0 Ο 0 0 0 .1 0 0 Ο  
44 ύ  POLYTRICHACEAE 0 O Ο 0 0 Ο 0 0 0 0 0 0 .1 O Ο  
275 POHL  I A ΓJUTANS 0 0 0 0 0 0 0 0 0 O O Ο 0 Ο 0  

404 	Ρ l1 Η L I A S Ρ . 0 0 0 0 0 O O Ο 0 0 0 Ο 0 O Ο  
276•RHACORL  TN'  UM LA.TIUG I NUSUM 0 Ο 0 0 Ο 0 0 0 0 O Ο 0 1.0 0 1.0 
272 	RHYTIDIUM 	RUGOSUM Ο 0 0 1.0 0 1.0 1.0 . 1 0 0 0 0 1.0 5.0 Ο  
279  NCDIIFIDIUIi SCUNFIUIDES  0 Ο 0 0 75.0 0 0 Ο 0 0 0 0 0 Ο 0  
23 ύ  SCOIIFIUIIJ1I 	TIJIGJESCENS 0 0 0 0 Ο 0 0 0 O O O Ο 0 O Ο  
282 	;;I LΛ CI - INl1 ΓI VASCULOSIJM Ο 0 0 0 0 0 Ο 0 . 	1 Ο 0 0 0 0 0  

283 STEGŪ NIA LATIFOLIAFILIFERA 0 0 0 Ο 0 0 Ο 0 0 0 0 .1 0 0 Ο  
28`.i TLII.APLODON ΜΝΙΟ LDES O O Ο 0 0 0 O O O O O O O O Ο  
287 THIJIDIUM ABIETINUM O Ο 0 0 Ο 0 0 0 0 1.0 O Ο 0 5.0 3.0 
2β8 ΤΙΜΓ1ΙΑ AUSTRIACA 0 0 0 0 O Ο 0 0 Ο .1 O Ο 0 3.0 1.0 
289 Τ Ι Γ1Μ Ι Α MEGAPOLITANA BAVAR I CA Ο 0 0 Ο 0 0 0 O Ο 0 0 0 0 O Ο  
290 ΤΙΜΜΙ Λ NORVEG ICA O Ο 0 0 0 Ο 0 0 0 0 0 0 0 O Ο  
291 	TOMLIITHYPNUM ΝΙΤΕNS 0 Ο 0 12.0 0 5.0 1.0 0 0 0 80.0 0 3.0 2.0 Ο  
292 TOR)ELLA ARCTICA 0 Ο 0 0 Ο .1 0 0 0 O O Ο 0 O Ο 
296 TORIULΑ RURΑ L  1  3 0 0 0 0 O O O Ο 0 0 0 O Ο 0 1 5. 0  
298 Vϋ  l' ί  ί  Α 	HΥΡΕ R ι3ύ ΙτEΑ Ο 0 0 Ο 0 Ο 0 0 0 0 0 0 0 Ο 0  
9π3 UNKNOWM MUSS 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  ALECT0RIA NIGRICANS 0 Ο 0 .1 Ο 0 1.0 0 0 O Ο 0 1.0 0 Ο  
300 Α LΣ C Τϋ ΗΙΑ OCHRULEUCA 0 Ο 0 0 0 Ο 0 O Ο 0 0 Ο 0 O Ο  
3Π7 C.4LUPLACA 3 Ρ. Ο 0 0 .1 0 0 0 Ο 0 .1 0 0 0 O Ο  
310  CElFIARIA CUCULLATA 0 0 0 1.0 0 .1 2.0 1.0 0 5.0 0 0 1.0 5.0 Ο  
311 	C Ē IItARIA 	DEL I St I Ο 0 Ο 0 0 0 0 Ο 0 0 1.0 0 0 Ο 0  
312 CETRARIA  ISLANDICA 0 Ο 0 1.0 Ο .1 1.0 1.0 0 3.0 .1 0 1.0 2.0 . 1  
314 CETRARIA NIVALIS 0 Ο 0 .1 0 Ο .1 1.0 0 1.0 . 1 0 1.0 5.0 0 
315 Cf=TRAR I A 	RICIIARDSON II 0 0 0 0 Ο .1 0 0 0 3.0 0 Ο 0 10.0 Ο  
316 CEIRARIA TIL Έ SI I 0 0 0 Ο 0 0 O Ο 0 0 0 Ο 0 O Ο  
385  CIAIIONIA GRACILIS 0 Ο 0 .1 0 .1 .1 0 0 Ο 0 0 0 O Ο  
318  CLAIIUNIA LEP  1  Dύ ΤΑ 0 Ο 0 0 Ο 0 0 0 0 Ο 0 O O O Ο  
'127 CLADON Ι Α PIIYLL OPHORA 0 0 0 Ο 0 Ο 0 O Ο 0 0 0 0 0 0  
319 CLADUNI A  F0CILLIII1 0 0 0 0 0 .1 1 .1 0 1.0 Ο 0 1.0 Ο 0  
320 CLΑ UΟΝΙΑ SOUAMOSA 0 0 0 0 O Ο 0 Ο 0 O O Ο 0 Ο 0  
322  CLAI)0NIA SP . 0 0 0 1 . 0 0 .1 0 0 0 0 0 .1 0 0 0  
327 Γ ύ R ΓΙ Ι Ε:υLΑR Ι Α D I VERGENS 0 0 0 0 0 Ο 0 1.0 Ο 0 0 O Ο 0 0  
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Table B5 (cont'd). Raw species data for 1- x 1-m plots.  

The units are percentage of cover.  

1306 1307 1308 1405 1407 1409 1410 1412 1414 1416 1417 1418 1419 1421 1502  
328 DP.CTYL INA ARCTICA 0 Ο 0 0 0 .1 0 .1 0 1.0 0 .1 1.0 2.0 Ο  
329 ΠR.CTYL I NA RAMULUSA 0 0 0 1.0 Ο 0 2.0 0 0 0 1 0 0 O Ο  
330  EVEONIA PERFRAGILIS 0 0 0 0 Ο 0 0 .1 0 0 0 1 Ο 0 0  
331 	ΓULGEWSIA LIRACTEATA 0 Ο 0 0 O 0 0 Ο 0 Ο 0 0 O O Ο  
332 GΥΑ L Ε C ΤΑ FOVLULARIS 0 0 0 O Ο 0 Ο 0 0 0 Ο 0 0 O Ο  
334  f1Ypϋ GYMNIA SURϋ BSCURA 0 0 0 0 0 0 0 1.0 0 0 0 Ο 0 0 Ο  
336 LECΛNORA ΕΡΙβ RΥΟΝ 0 Ο 0 .1 0 0 0 3.0 0 7.0 Ο 0 1 ,0 0 .1  
428 l  ξC ι DΕΛ R.ANIJL ī ιSA Ο 0 0 0 0 O Ο 0 0 Ο 0 Ο 0 0 Ο  
33 9  LECI ΠGA VLRNΛLIS 0 0 0 0 0 0 0 .1 0 0 0 0 0 O 0  
393 LEP . ΠG  1  ί 111 S I  NNl1ATUM O Ο 0 0 0 0 0 Ο 0 0 0 Ο 0 O 0  
342 LOPADI UM 	FECUNDUM 0 0 0 0 0 0 3.0 1.0 0 0 0 0 0 Ο .1  
343 ιJCHROLECHIA FRIGIDA 0 0 0 0 0 0 0 0 0 0 0 Ο 0 0 0  
λ 13 UCHRULECHI Λ  FRIGIDA THELEPHOROIDES Ο 0 0 3.0 Ο 0 17.0 1.0 0 Ο 0 Ο 1.0 O Ο  
343  PELTIGERA APHTHOSA 0 0 0 0 0 .1 0 0 0 5.0 0 1 0 O Ο  
349 PELi1G Έ RA CANINA S.L. 0 Ο 0 0 Ο 0 0 0 0 .1 0 1 0 0 0  
353 PELiIGERA SPURIA  SOREDIATA 0 0 0 0 0 0 Ο 0 0 0 0 0 0 0 Ο  
4 1 8 Ι'ER ī USAR ΙΑ CORI ΑCEA 0 0 0 0 0 0 0 Ο 0 0 0 0 O O Ο  
338 I'[RTUSARIA DACTYLINA 0 0 0 0 0 .1 O Ο 0 0 0 0 0 O Ο  
384 	'ERTUSARIASP . 0 0 0 0 0 0 0 0 0 0 0 0 O O Ο  
36 ύ  PIIYSCONIA MLJSC  1  G Ē NA 0 0 0 0 Ο 0 0 1 0 1 . 0 0 0 0 O Ο  
412 PSOROMA ΗΥΓ'NORUM 0 Ο 0 0 0 O 0 0 0 0 O Ο 0 O Ο  
400 S ϋ l._ πR ΙΝΑ SP. 0 0 0 .1 0 0 0 0 0 0 0 Ο 0 O Ο  
369 5PHAERUPHΠRUS GLOBOSUS 0 0 0 0 O O Ο 0 0 0 0 Ο 0 0 0  
3711  STLRE ϋ CAULON ALF'INUM 0 0 0 1 0 Ο 0 0 0 Ο  1.0 0 0 0 0  
372 TIJAMNULIA SIJGUIIF0RMIS  0 0 Ο 1 	0 0 1 .0 2. 0  4.0 0 .1 0 1 3. Ο 1 .0 Ο  

429 ΤΟΝ Ι Ν Ι Α CUNULATΑ Ο 0 0 0 0 Ο 0 0 0 0 0 0 0 O 0  
375 XANTIIORIA ELEGANS 0 Ο 0 Ο 0 0 0 0 0 Ο 0 Ο 0 0 Ο  
403 UNKNOWN CRUSTOSE LICHEN 0 Ο 0 0 0 0 0 3.0 0 .1 0 0 0 1.0 0  

378 IJ ΝΚ Γ Jύ I ΙΝ FRUT  I  COSE  LICHEN  0 0 0 0 0 O 0 0 Ο 0 0 O Ο 0 0  
379 NUBTUC COMMUNE 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0  
38υ NUS i0C SP . 0 0 0 0 0 0 0 0 0 0 0 Ο 0 O Ο  

1506 1509 1513 1514 1515 1517 1518 1520  

VASCULAR PLANTS  
2 ALOPECURUS 	ALPINUS 	ALPI Ν US O Ο 0 0 0 0 0 0  
3  AN009SACE CHAMAEJASME LEHMANNIANA 0 Ο 0 0 O O Ο 0  
4 Al[pIfOSACE SEPTENTR  I  ΟΝΑL  I S 0 0 0 0 0 O Ο 0  
5  ANEJ1ONE PARV I FLORA 0 1. 0 0 0 O 0 0 Ο  
6 ANEMONE R I  CHARDSON Ι Ι 0 Ο 0 O O Ο 0 0  
9 ARCTAGROSTIS LATIFOLIA S.L. 0 0 Ο 0 0 Ο 0 Ο  
10  ARCTUPHILA FULVA 0 Ο 0 0 0 0 0 0  
12 ARMERIA MARITIMA ARCTICA 0 Ο 0 0 O Ο 0 0  
13 ARTEMISIA 	ARCTICA 	ARCTICA 0 0 Ο 0 O O O Ο  
14 ARTEMISIA BOREALIS 0 0 0 Ο 0 0 O Ο  
15  ARTFI'JISIA GL_OMERATA 0 Ο 0 O Ο 0 0 0  
18 ASTRAGALUS  ALPINUS 0 2.0 0 0 0 O O Ο  

Ι 1,9 ASTRAGULUS IJMBELLATUS 0 1.0 0 0 0 0 Ο 0  
22  (IRAYA PURPURASCENS 0 Ο 0 O Ο 0 0 0  
23 βRΛΥΑ SP. 0 Ο 0 0 Ο 0 0 0  
24 BROMUS PUMPEI.LIANUS ARCTICUS 0 0 0 0 Ο 0 0 Ο  
25 CAL HA PALUSTRIS ARCTICA 0 0 0 Ο 0 0 Ο 0  
27 CARUAMINE OIGITATA . 1 .1 0 0 0 Ο 0 Ο  
28  J'ARIJAMINE PRATFJ'JSIS ANGUSTIFOLIA Ο Ο 0 0 0 O Ο 0  
29 CARES  AOUATILIS S.L. 0 Ο 0 0 0 60.0 20.0 0  
30 CARLX ATROFUSCA 0 0 0 0 0 0 0 Ο  
31 	CARES  BIGELDWI I 0 0 0 0 O O 0 0  
33 CARES MARINA 0 Ο 0 0 Ο 0 0 0  
35 CARES  tIEMBRANACEA . 1 0 0 0 25 0 Ο 0 Ο  
36 CARES MISANDRA MISANDRA 0 0 Ο 0 0 O O 0  
3 7 ύ AREX RARIFLORA 0 Ο 0 O 0 0 0 0  
38 CΑRFX ROTUNDATA 0 Ο 0 0 O Ο 0 0  
^9  CARTS  RUPESTRIS 0 0 0 0 0 0 Ο 0  
4Π  CARES  SAXATILIS LAXA O Ο 0 O Ο 0 0 0  
4 1 	CARES  SCIRPOIDEA  0 5.0 0 O Ο 0 0 0  
42 CARf.X SUB£PATFIACEA 0 0 0 0 0 O O Ο  
44  EARLS  VAG  1  ΝΑΤA 0 0 0 0 Ο 0 0 0  
•λ5 CARLX SP. O Ο 0 0 Ο 0 0 0  
4t CASSIOPE TΕTRAGONA TLTRAGONA 0 45.Ο 0 0 0 0 0 Ο  
λ? CL-RΛSTIUh BLERINGIANUM BEE RI NG fANUM 0 0 0 0 0 O Ο 0  
49 CHRYSANTHEMUM I  ΝTEGR  I  ΓΟL  I  ί 1Μ 0 1 0 0 1 0 0 0  
51 	EUCIJLEARIA OFFICINALIS ARCTICA Ο 0 0 Ο Ο Ο 0 Ο  
52  DESCHAMPSIA CAESPITOSA  ORIENTAL'S  Ο 0 0 0 0 Ο 0 Ο  
53  I)RAGA ALPINA 0 0 0 0 0 0 0 .1  
56 ΠRΑβΑ LACTEA 0 Ο 0 0 Ο 0 0 0  
57 DRP.βA SF  . 0 Ο 0 0 0 Ο Ο 0  
5Ε: hkYJ\S 	INTEGRIFOLIA 	INTEGRIFOL I A 30.π 32.0 80.0 40.0 70 0 0 0 30.0 
59 	DIIPJJNrIA 	FISHER' 	S.L. 0 0 0 0 0 0 O 0  
6 1 	EIYTlIJS ARENAR IUS MOLLIS  VILLOSISSIMUS  0 0 0 0 0 Ο 0 0  
ε.2 	I:J'JirlIJIUJl 	1ATIFLJLIUM 0 0 0 0 0 0 0 0  
63 EUU I SFTUM A.RVENSE 0 . 	1 0 0 Ο 0 0 0  
C4 	E1iIJ'SETUM SCI RPO'  DLS 0 Ο 0 0 0 0 Ο Ο  
65  EQUISETUM VAFLTEGATIJM .1 .1 0 1.0 . 1 0 0 0  
66 ΕR1ULK ϋ Ν ΕR Ιυ CΕFIlALUS 0 0 0 0 0 0 0 0  

399 ERIOPHORUM ANGUSTIFOLIUM S.L. 15.0 Ο 0 35.0 10.0 2.0 2.0 0  
69 ERIOPHORUM RUSSEOLUM 0 0 0 0 0 Ο 1.0 0 
70 ERIOPHORUM SCHEUCHZERI SCHEUCHZER f 0 0 0 0 Ο 0 0 Ο  
72 Ē R I UPHORUM VAGINATUM 0 Ο 0 0 O Ο 0 0  
73 EUTREMA EDWARDS'  I  0 0 0 Ο 0 0 0 0  
7λ FESTl1CA BAFF I NĒ NSI S 0 0 0 0 Ο 0 0 Ο  

FΈ S Γ UCA RUDRA _76 0 0 0 0 Ο 0 0 Ο  
78 OENTIANELLA PROPINOUA PROPINQUA 0 0 Ο 0 0 Ο 0 0  
79  HIEIJOCHLOE PAUCIFLORA 0 0 0 O 0 0 0 Ο  
83  JUNEIJS BIGLUMIS  0 Ο 0 0 O O Ο 0  
84 JUNi:LIS CASTANELIS CASTANEUS 0 0 0 0 0 0 0 0  
86 KOBRES IA MYOSUROIDES 0 .1 0 Ο 0 0 0 0 
89 LESUUERELLA ARCTICA 0 Ο 0 0 0 Ο 0 Ο  
90 LLOYDIA SEROTINA 0 2.0 0 0 0 0 0 1 
91 	L LJ ZIJ LA HRCT 1  CΛ 0 0 0 Ο 0 0 0 Ο  
92 LUZULA CONFUSA 0 0 0 0 0 O O 0  
94 MINUARTIA ARCTICA 0 Ο .1 0 0 0 0 0  
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Table B5 (cont'd).  

1506 1509 1513 1514 1515 1517 1518 1520  

96 MINUARTIA RUBELLA Ο 0 0 0 Ο 0 0 0  
100  OXYTROFIS BOREALIS 0 Ο 0 0 0 0 0 Ο  
103 OXYTROPIS 	NIGRESCENS 	BRYOPHILA O Ο .1 O Ο 0 0 10.0  
105  PAP/IVER LAPPONICUM OCCIDENTALE 0 0 0 Ο 0 0 Ο 0  
10ω PAPnV Ē R MACOhM'  I  1 0 .1 0 1 Ο 0 Ο  
Ι 08 PARRYA NI1D I CAUL.I S NUD I CAUL I S 0 0 1 . 0 0 0 Ο 0 0  
1π9 FEDICULARIS  CAPITATA  0 0 0 Ο 0 0 0  
1Ι0 Ρ[DICULARIS LANATA 3.0 . 1 0 0 0 Ο .1  
112 PEDICULARIS SIIDFTICA 	INTERIOR  υ Ο 0 0 0 0 0 0  
3δ1 	P Ē DICULARIS SUI)ETICA S.L. 0 0 0 0 0 1.0 0 Ο  
114 	PElASITES FRIGIDUS 0 0 Ο 0 O Ο 0 0  
117 ΡΟΑ ALΡ IGENA 0 0 0 0 0 0 Ο 0  
118 ΡΟΑ ARCTICA 0 Ο 0 0 0 Ο 0 0  
119 ΡΟΑ GLAUCA 0 0 0 0 O Ο 0 0  
121 	PC)Α 	SP. Ο 0 0 0 0 0 0 Ο  
122 POL Ē MONIUM BOREALE 0 0 Ο 0 O Ο 0 0  
124 POLYGONUM VIVIPARUM . 1 .1 0 .1 0 0 0 Ο  
127 POTFNTILLA UNIFLORA O Ο 0 0 Ο 0 0 0  
129 PUCCINELLIA ANDERSONII 0 Ο 0 0 Ο 0 0 0  
13Ο PUCC I NELLIA PIIRYGANODES 0 0 0 0 0 O O Ο  
131 	PYF.OL.A 6RANDIFLORA Ο 0 0 0 Ο Ο 0 0  
133 RANUNCULUS PALLASII 0 0 0 0 0 0 0 0  
134 RANUNCULUS PLDATIFIDUS AFFINIS 0 0 0 0 0 O O Ο  
137 S Ά G  I  NA 	Ι ΝΤΕ RΓ1Ε01 Α 0 Ο 0 Ο 0 Ο 0 0  
1  8t 	SAIIX ARCf l  CA 1 0 Π  .1 2.0 0 0 Ο  
140  SALIX LANATA RICHARDSONI I Ο 0 0 0 O Ο 0 0  
141 	SALIX βVALIFOLIA OVALIFOLIA 0 0 0 1.0 0 0 0 0  
142 SALIX PLANIF0LIA PULCHRA PULCHRA 0 0 0 0 0 0 0 0  
143 SALIX RETICULAIA RETICULATA 0 6.0 0 12.0 Ο 0 0 .1  
144 SA L I X ROTUNDIFULIA ROTUNDIFOLIA 0 1.0 .1 .1 1 0 0 .1  
145 SAUSSUREA ANGIJSTIFOLIA 0 .1 0 0 0 0 0 0  
146  SAKIFRAGA CAESPITOSA O Ο 0 O O Ο 0 0  
147 SAX IFRAΓA CERNUA 0 Ο 0 0 0 0 0 Ο  
140  SAX  I  FRAOΑ FOl_  1  OLOSA 0 Ο 0 0 Ο Ο Ο 0  
140 SAXIFRAGA IIIERACIFOLIA 0 Ο 0 0 0 0 0 Ο  
1 5Π SAXIFRAGA HIRCULUS PROP I NOUA 0 0 Ο 0 Ο 0 Ο 0  
151 	SAXIFRAGA OFPOSITIFULIA OPPOSlT1FOL1Al2.0 0 1.0 .1 2.0 0 0 3.0  
Ι54 3ΕΝΕ: C ί Ο ATROPURPURÉUS FRIGIDUS 1 1.0 Ο .1 .1 0 0 0  
156 SENI ί C10 RESEDII - OLIUS  0 Ο 0 Ο 0 0 0 Ο  
107  S I LENE ACAUL I S 0 4.0  0 0 O O Ο 0  
159  SILENE WAI-ILBERGELLA ARCTICA 0 0 Ο 0 O O Ο 0  
160 STELLARIA HUMIFUSA 0 Ο 0 O O Ο 0 Ο  
161 	STELLARIA LAETA 0 Ο 0 O Ο 0 O Ο  
164 TARAXACUM PHYMATOCARPUM 0 0 Ο 0 Ο 0 Ο 0  
1 ω5 	FIIALICTRUII ALPINUM O Ο 0 O O Ο 0 0  
60  TRISETUM SPICATUM SPI CATUM 0 0 0 0 0 0 O Ο  
169 UTRICIILARIA VULGARIS  MACRORHIZA 0 0 0 0 Ο 0 0 0  
172 WILIIELMSIA PHYSODES 0 Ο 0 0 0 Ο 0 Ο  
901 UNKNOWN MONOCOT 0 Ο 0 O Ο Ο 0 Ο  
902  UNKNOWN  DICOT 0 .1 0 0 0 O Ο 0  

L 1  VERWOIITS  
173 ANEURA PINI3UIS 0 Ο 0 0 0 0 0 0  
420  ANASTWOPI-IYLLUII MINUTUM O Ο 0 0 0 0 0 Ο  
175 ULEPHARŪ STUMA TRICHOPHYLLUM BREVIRETE 0 0 0 Ο 0 0 Ο 0  
397 CALYPOGEIA MUELLERIANA Ο 0 0 0 O Ο 0 0  
46U GYMNOCOLEA INFLATA O Ο 0 0 0 Ο 0 Ο  
441 HARPANTHUS FLOTOWIANUS 0 0 0 0 0 0 Ο 0  
405 LOPIiIJZ1A BINSTEADI  I 0 0 0 0 O O Ο 0  
433 LŪ PIIOZIA HETERUCOLPA 0 Ο 0 0 O Ο 0 Ο  
407 LOPHOZI A OUADR I LODA 0 0 0 0 0 0 O Ο  
43Ι; LOFIIOZIA SP. 0 0 0 0 O Ο 0 0  
182 PLAGIOCHILA ARCTICA 0 .1 .1 0 O Ο 0 0  
1 84 	PTILIDIUM CILIARE 0 0 0 Ο 0 0 Ο Ο  
185 RADULA PROLIFERA 0 0 0 0 0 O Ο 0  
'100 	SCAPANIA 	SIMMONSII 0 Ο 0 0 O Ο 0 0  
108 UNKNOWN LEAFY L I VERWORTS 0 0 .1 Ο 0 0 0 Ο  
1 δ9 UNKNOWN THALLOID LIVERWORTS 0 0 0 0 0 0 0 0  

MOSSES  
192  AULACOMNIUM ACUMINATUM 0 0 0 Ο 0 0 Ο 0  
193 AULACOMNIUM PALUSTRE 0 Ο 0 0 O Ο 0 0  
194 AULACGMNIUM TURGIDUM 0 0 0 0 0 0 0 0  
44δ BRACHYTHECIACEAE 0 0 0 Ο 0 0 0 0  
432 DRACFIYTHECIUM GROENLANDICUM Ο 0 Ο 0 O Ο 0 0  
19ω BIJACHYlHECIUM TURGIDUM 0 0 0 Ο 0 0 0 Ο  
440 βRYUM ALGOVICUM 0 0 0 0 Ο 0 0 0  
199 EJRYUM ARCTICUM O O Ο 0 O Ο 0 0  
205 BRYUM SIENOTRICIIUM 0 Ο 0 0 0 0 0 Ο  
439 DRYIIM 	Ii)RTIFOLIUII 0 0 0 Ο 0 0 Ο 0  
206 	BYRIJ1I WRIGHI- ΙΙ 0 0 0 0 O Ο 0 0  
383 BRYUM SP. . 1 Ο 0 0 0 Ο 0 .1  
209 CALL.IERGON RIC:IIARDSONII 	ROBUSTUM 0 0 0 1.0 0 0 0 Ο  
212 	CAI.-L I Έ RGOFΙ 	SF.  0 0 0 0 0 .1 Ο 0  
213 CAMPYLI UM STELLATUM 0 Ο 0 0 O Ο 0 0  
214 CATOSCOPIUM NIGRITUM 0 Ο 0 .1 Ο 0 Ο 0  
215 CERATODON PURPUREUS 0 0 0 0 Ο 0 Ο 0  
21ω CINCLILJIUM ARCTICUM 0 0 υ υ 0 υ 0 Ο  
2 17 CINCLIDIUM LATIFOLIUM O Ο 0 O O O Ο 0  
-1 11 	CINCLIDIUM STYGIUM O Ο 0 0 0 O Ο 0  
449 CINCLIDIUM SP. 0 O Ο .1 O Ο 0 0  
2 1 8 CI RRIPHYLLUM C I RRŪ SUM 0 Ο 0 0 0 Ο 0 0  
219 CRA ΤONEURUN ARCTICUM Ο 0 0 0 0 0 0 Ο  
221 	CTEIIIDIUM MOLLUSCUM O Ο 0 0 0 0 Ο 0  
223  CYRTOMNIU11 HYMENOPHYLLUM 0 0 0 0 O Ο 0 0  
227 D I CRA ΓJUM ANGUSTUM 0 Ο 0 O O Ο 0 0  
228 DICRANUM ELONGATUM O Ο 0 Ο 0 Ο 0 0  
390 DICRANUM SP . 0 O Ο 0 0 0 0 0  
229 DIDYMODON ASP Ē RIFOLIUS 0 0 0 0 0 0 0 0  
23π DISTICHIUM CAPILLACEIIM .1 0 0 1.0 1.0 Ο 0 0  
232 DISTICHIUM INCLINATUM 0 0 0 0 0 0 0 0  
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Table B5 (cont'd). Raw species data for 1- x 1-m plots.  

The units are percentage of cover.  

1506 1509 1513 1514 1515 1517 1518 1520  

12.0 5.0 4.0 6.0 20.0 0 Ο .1  

0 0 0 20.0 0 0 0 0  
0 Ο 0 0 0 O O Ο  

15.0 1.0 1.0 3.0 Ο 0 Ο .1  

0 Ο 0 0 0 0 0 0  
0 0 0 O O Ο 0 Ο  
0 0 Ο 0 0 Ο 0 0  

. 	1 Ο 0 .1 O O O Ο  
0 0 Ο 0 0 0 0 0  
0 Ο 0 Ο 0 O O Ο  
0 0 0 0 0 0 0 0  
0 Ο 0 0 0 Ο 0 0  

1.0 0 .1 0 1.0 Ο 0 0  
0 0 0 0 0 0 0 2.0  

4.0 0 1.0 0 1.0 0 0 Ο  
0 0 Ο 0 0 0 0 0  
0 Ο 0 Ο 0 0 0 Ο  
Ο 0 0 0 Ο 0 O Ο  
0 Ο 0 0 Ο  .1 0 0  
0 Ο 0 Ο .1 Ο 0 Ο  
0 O Ο 0 0 0 0 0  
0 Ο 0 0 0 0 O Ο  
0 Ο 0 0 0 0 0 0  
0 0 0 Ο 0 0 0 0  
0 0 0 Ο 0 O O Ο  
0 0 Ο 0 0 0 0 0  
0 Ο 0 0 0 O O Ο  
0 0 Ο 0 0 0 0 Ο  
0 Ο 0 O O Ο 0 Ο  
Ο 0 0 0 Ο 0 0 Ο  
0 Ο 0 O Ο 0 0 0  
0 Ο 0 0 O O Ο 0  
0 0 0 0 0 Ο 0 0  
0 Ο 0 O O Ο 0 0  
0 0 0 0 0 60.0 0 Ο  
0 0 0 0 O Ο 0 0  
0 O O Ο 0 Ο 0 Ο  

-  0 Ο 0 Ο 0 Ο 0 0  
0 0 Ο 0 O Ο 0 Ο  
0 1.0 . 1 0 0 Ο 0 3.0 
0 Ο 0 O Ο 0 O Ο  
0 O Ο O Ο Ο 0 Ο  
O Ο 0 O O O O Ο  

7.0 1.0 Ο 5.0 40.0 0 0 Ο  
0 Ο 0 O Ο Ο 0 0  
0 0 0 0 Ο 0 0 . 	1  
Ο Ο 0 0 0 0 0 0  

.1 1.0 0 1.0 0 0 Ο .1  

0 0 0 0 Ο 0 0 0  
0 Ο 0 Ο 0 0 O Ο  
0 O Ο 0 Ο 0 0 Ο  

.1 Ο 1.0 0 1 0 Ο .1  
0 0 0 0 O Ο 0 Ο  

1.0 Ο 0 0 1 	Ο 0 0 .1  
0 0 O Ο 0 0 Ο .1  
0 .1 Ο 0 O Ο 0 0  
0 Ο 0 Ο 0 0 Ο 0  
0 0 Ο 0 O Ο 0 0 
Ο 0 0 0 0 0 0 0  
Ο 0 0 0 O Ο 0 Ο  
0 0 0 0 0 0 0 Ο  
0 Ο 0 Ο 0 0 O Ο  
0 Ο 0 0 0 0 0 0  
0 Ο 0 0 0 O Ο 0  
0 O Ο .1 5.0 0 0 .1  

1.0 0 0 O O Ο 0 0  
0 Ο 0 0 O Ο 0 .1  
O Ο 0 Ο 0 0 Ο .1 
O Ο 0 0 0 Ο 0 Ο  
0 0 0 O Ο 0 0 .1 

.1 0 8.0 0 1 O Ο 7.0 
0 Ο 0 0 0 Ο 0 0  
0 0 0 0 0 Ο 0 Ο  
0 0 Ο 0 0 0 0 0  

10.0 Ο 0 0 0 Ο 0 12.0 
0 Ο 0 0 0 O O Ο  
0 0 0 0 O Ο 0 0  
O Ο 0 0 O Ο 0 Ο  
0 1 	0 Ο 0 .1 0 0 .1 
0 Ο 0 0 0 0 0 0  
0 0 1.0 0 0 Ο 0 3.0 
O Ο 0 0 0 0 0 0  
0 0 0 O O O Ο .1  
0 Ο 0 0 Ο 0 0 .1 
0 Ο 0 0 Ο 0 O Ο  

2.0 .1 0 0 Ο 0 0 Ο  
0 Ο 0 0 0 0 Ο 0  
0 0 0 0 0 O Ο .1  

6.0 0 2.0  1. Ο  7.0 Ο 0 2.0  
0 0 Ο 0 0 0 0 0  
O Ο 0 0 Ο 0 Ο .1 

.1 0 1.0 0 0 Ο 0 1.0 
0 Ο 0 0 0 O Ο 0 
0 Ο 0 0 O O O Ο  
0 0 0 0 Ο 0 0 0  

233 DITRICHUM FLEX ICAULE 
236 URF-PΑ NC^CLΑΠUS BREV I FOL IUS 
237 ύ RLF•ANGCLA ύ l1S REVOLVENS 
238 UREF•ANOCLADIIS UNCINATUS 
239 Π RΕΙ 'ANOCLADUS SI'. 
24 0 EWCΛLYPTA ALPIHA 
έ 41 Ē NCALYPTA PRΠCFRA 
244 ENCALYPTA SF'. 
24G Γ I S; I DENS OSMUI1D0 ί DES 
4 50 FISSI Π Έ NS SP. 
247 FUNARIA ARCTICA 
25υ HYLCICΘMIUM SPLENDENS OBTUSIFOLIUM 
251  HYPNUM BAMBERGERI 
252 ΗΥΡΝUΓΙ CUPRESSIFORME 
253 HYPNUM PROCERRIMUM 
254 HYFNUII REVOLUTUM 
256  IIYPNUM SP. 
257  LEFTOBRYUM PYR I FORME 
208 IIEEsIA ΤR1 ιlUETRA 
259 Γ1 F. ΕS ί Λ UL IGI NOSA 
444  8811)11  ANDRΕWS  I  ΑNUM 
260 ΓΙΗΙ UΜ Γ3 LΥΤΤ1 Ι 
431 PLΑG!(ιΓ 1 ΝΙ ί 1Γ1 ELLIFTICUM 
262 MYURELLA JLILACEA 
264 ΰ NCUI'FIΘRUS WAF$LEN8ERGI  I 
26 0  ϋ RTF30THΕCIUI1 CHRYSEUM 
268 PIIILONOIIS FONTANA PUMILA 
410 PLAGIOPUS OEDERIANA 
272 POGONATUM  ALP NUN  
446 POLYTRICHACEAE 
275  POHL  I  A 1'IUTANS 
404 I'OHLIA SP. 
276 RHACGMIT R IUM LANUGINOSUM 
278 RHYTIDIUM RUGOSUM 
27,9 SCΘ RF'  I  U  I  UM SCOI1FIOIDES 
280 SCO ί :Ρ ί  D I UΓ1 TUR612CENS 
282 &P1./'CHNUM VASCUl 001111 
283  STEGONIA LATIFOLIA PILIFERA 
285  IETRAPL000N MNIOIDES 
287 THLIIDIUM AEIIETINUM 
288 fIMMIA AUSTRIACA 
2κ9 ΤΙΜΜΙΑ MEGAΡOL i TANA BΑVARICA 
290  TIMMIA NORV Ē GICA 
291 TOMtNTHY ΡNUM Ν I ΤENS 
292 TORTL-"LLA ARCTICA 
296 TORT  ί Α RIJRA.L I S 
2 9P V01 'Γ Ι Α I3YPERBUREA 
903 UNKNOWN MOSS  

LI CHL-'ΝS 
299 ALECTORIA NIGRICANS 
360  ALECTORIA UCHROLE-UCA 
307 CALOPLACA SP. 
310 CETRARIA  CUCULLATA 
311 CETRARIA DELISEI 
312 CETRARIA  ISLANDICA 
314 CETRARIA  NIVALlS 
315 CETRARIA RICHARDSONII 
316 CEfRAR1A TILESII 
385  CLAI3ONIA GRACILIS 
318 CLADON I .A LEPIDOTA 
427 CLADONIA PHYLLOPHΘRA 
319 CLADONIA POCII.LU1I 
320 CL'ΑΠ tl Ν Ι Α SL]UΑΜOSΑ 
S22 ί:LADUNIA SΡ. 
327 C3RUICULARI A  DIVERGENS 
328 I)ACT'II.INA ARCTICA 
329 ΠΛC ΤΥ L ΙΝΑ RAMULOSA 
330 EVERNIA PERFRAGILIS 
331  FULGENSIA BRACTEATA 
332 GYALECTA FOVEOLARIS 
334  HYFOGYMNIA SUF30BSCURA 
336 LECANURA EPIBRY ϋ N 
48  LECIDEA RAMLILOSA 
339 LEC I I3EA VERNALIS 
393 LEΡΤΟΘ  ί  Ι1Μ S I  ΝΝ ί1ΑΤUΜ 
342 LOPADIUM FECUNDUM 
343 Οί Η1 ί υL Ε C Ī ΙΙΑ FRfGI DA 
413  OCIIIIOLEC'IIA FRI G l DA  THELEPHOROIDES  
348  PEIilGERA ΑΡΗΙIIOSA 
349 F'CLTIGERA CANIMA S.L. 
353 FELT I GERA SPURI A  S0REDIATA 
418 PERTUSARIA CORIACEA 
3:ί8 PERTU;ARIA DACTYLINA 
384 P Ē RTUSAR I A S F . 
360 PHYSCONIA MUSCIGENA 
412  PSIJRUi'lA HYFNORUM 
400  SOLORINA SP. 
36$ SFHAEROPHORIJS GLOβθSUS 
370  STEU1OCAUL0N ALPINUII 
372 T11A118OL  1 A  SU8ULIFORMIS  
4 20  TONINIA CUMULAFA 
375 XAN7HORIA ELEGANS 
403 UNKNOWN CRUSTOS Ē  LICHEN 
378  UNITNOWN FRUTICOSE LICHEN 
379 IJUS ί  OC COMMUNE 
300 NuSTOC 5 Ρ. 
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Table B6. Raw species data for larger plots.  

The units are percentage of cover.  

1202 1422 1521 1202 1422 1521 

VASCULAR PLANTS 
2 ALOPECURUS 	ALPINUS 	ALPINUS .1 Ο  .1  151 	SAXIFRAGA OΡPOSITIFOLIA OPPOSITIFOLIA 0 2.0 1.0 
3 ANDROSAC Ē  CHAMAEJASME LEHMANNIANA 1.0 .1  Ο  154  SEN[CIO ATROPURPUREUS FRIGIDUS O O Ο  
4  ANDEUSACE SEPT Ē NTRIONALIS 0 .1  0  156  SENECIO RES Έ DIFOL IUS Ο 0 Ο  
:i  ANEMONE  PARV  1 FLORA 0 Ο 0  157 S ILENE ACAULIS 0 0 0  
6 ΑΝΕ F1υΓ JΕ R  I CI-iARDS ϋ N Ι  1 0 0  0  159 SILFNE WAHLBERG Ē LLA ARCTICA O Ο 0  
9 ARC7AGR0STIS LATIFOLIA S.L. 0 Ο  .1  160 STELLARIA HUMIFUSA 0 O Ο  
10 ARCTOPHILA FULVA 0 0  0  161 	STELLARIA LAETA .1 Ο 0  
12 ARMENIA MARITIMA ARCTICA .1 Ο  0  164 TARAXACUM PHYMATOCARPUM 0 0 0  
13 ARTEMISIA 	ARCTICA 	ARCTICA 0 0  .1 165 THAL I CTRUM ALPINUM 0 O Ο  
14 ARTEM[SIA BOREALIS 2.0 Ο  2.0 168 TRISETUM SPICATUM SPICATUM O 0 .1  
15 ARTEMISIA GLOMERATA 1 0  .1 169 UTRICULARIA VULGARIS  MACRORHIZA O 0 0  
18 ASTRAGALUS ALPINUS 0 1.0 .1 172 WILHELMSIA PHYSODES 0 Ο .1  
19  ASTRAGULUS UMBELLATUS 0 Ο  Ο  901 UNKNOWN MONOCOT 0 5.0 0  
22 URAYA PURPURASCENS Ο 0  1.0  902 UNKNOWN DICOT  O Ο 0  
23 BRAVA SP. 0 Ο  Ο  
24 BROMUS PUMPELLIANUS ARCTICUS 0 1.0 0  L 1  VERIIORTS  
25 CΑLTHA PALUSTRIS  ARCTICA 0 Ο  Ο  173  ANEIIRA PINGUIS  Ο 0 0  
27  CARIJAMINE D I GITATA 0 0  0  426 ANASTROPIIYLLUM MINUTUM 0  .1 Ο  
28 CARI)AM'NE PIiATENSIS ANGUSTIFOLIA 0 Ο  Ο  175 BLEPHAROSTONA ΤR I CHOPHYLLUM BREVIRETE 0  Ο 0  
29 CARLX AOUATILIS S.L. 0 Ο  .1  397 CALYPOr,E  I A MIIELLER  1 ANA  0  0 0  
30 CARFX ATROFIJSCA 0 0  0  .160  GYMNOCULEA  I  NFLATA 0  Ο 0  
31 	CARL ίX BI8ELOWII 0 0  0  441  HARPANTHUS FLOTOWIANUS 0  Ο 0  
33 CARLX MARINA 0 0  0  4Π5 LOPIIOZIA BINSTEADII 0  0 0  
35  CAF1EX MENBRANACEA 0 0  Ο  433  LOPHOZIA HETEROCOLPA 0  0 0  
36 CAREX MISANDRA MISANDRA 0 Ο  0  407 LOPHOZIA OUADRILOBA Ο  O Ο  
37 CARER RARIFLORA 0 0  0  486 LOPHOZIA SP. 0  0 0  
38 CAREX ROTUNDATA 0 Ο  0  182 PLAGIOCHILA ARCTICA Ο  0 0  
39 CAREX RUPESTRIS Ο 0  0  184 	PTILIDIUM CILIARE Ο  O Ο  
40 CAREX SAXATILIS LAXA 0 Ο  0  185 RADULA PROLIFERA 0  0 0  
41 	CAREX SCIRPOIDEA Ο 0  0  4π6 SCAPANIA 	SIMMONSII 0  Ο  0 
42 CAREX SUBSPATHACEA 0 0  0  188 UNKNOWN LEAFY LIVERWORTS  Ο  Ο 0  
Λ4 CARER VAGINATA 0 0  0  189 UNKNOWN  THALLOID LIVERWORTS 0  0 Ο  
45 CARER SP. 0 Ο  Ο  
46 CASSIOPE TETRAGONA TETRAGONA 0 0  0  MOSSES 
Λ7 CERASTIUM EIEERINBIANUM BEERINGIANUM 0 3.0 0  192 AULACCIMNIUM ACUMINATUM Ο  5.0 0  
49 CHRYSANTHEFIUM INTEGRIFOLIUM 0 0  0  193  AUL/ICOMNIUM PALUSTRE 0  .1 Ο  
51 	COCIJLEARIA  OFF  ICI NAL IS ARCTICA 0 Ο  0  194  AIJLACOMNIIJM TURGIDUM 0  0 0  
52 DESCHAMPS IA CAESP I TOSA  ORIENTAL'S 0 0  0  448 BRACHYTHECIACEAE Ο  0 0  
53 1)RAIIA ALPINA . 1 0  0  432 βRΛCHYTHECIUM GROENLANOICUM Ο  Ο 0  
5ε DF1ABA LACTEA 0 Ο  0  196 BRACHYTHECIUM TURGIDUM 0  Ο 0  
57 DRADA SP. 0 .1  0  440  BRYIJM ALGOVICUM 0  0 0  
58 DRYAS INTEGRIFE1LIA INTEGRIFOLIA 1.0 45.0 0  199 RRYUM ARCTICUM 0  1 0  
59 DUPONTIA FISHER' 	S.L. 1.0 Ο  .1 2υ5 BRYIIM STE ΓJΘTRICIIUM  0  .1 0  
01 	ELYMIIS ARENARIUS MOLLIS VILLOSISSIMUS 0 Ο  2.0 ι139 BRYUM TORTIFOLIUM 0  Ο 0  
62  EPILOIIIUM LATIFOLIUM 0 Ο  5.0 206 BYRUM WR IGHTf1 Ο  0 0  
63 EOUISETUM ARVENSE O Ο  . 1 383 βRYIJM SP. 0  1.0 Ο  
6Λ EOUISETIIM SC  1 RPO 1  DES 0 0  0  209 CALLIERGON RICIIARDSONII 	ROBUSTUM 0  0 0  
65 Ē OUISETUM VARIEGATUM 0 0  0  212 CALLIERGON S P. 0  Ο 0  
6ε ER  Ι  ί  ιLRϋ Ν ER Ι OCEP1 iALUS Ο 0  0  213  CAMPYLILIM STELLATUM 0  Ο 0  

399 ERIOPHORUM ANGIISTIFOLIUM S.L. O Ο  0  214 CATOSCOP I IIM NIGRITUM Ο  0 0  
69 ERIOPHORUM RUSSEOLUM 0 0  0  2 ί 5 CE RATOΠON PURPUREUS 0  .1 0  
7π ENIOFIIORUM SCIIEUCHZERI 	SCHEUCHZERf Ο 0  0 216 CINCLIDIUM ARCTICUM 0  Ο 0  
72 ERIUPHORUM VA(3 1 NATUM 0 0  Ο 217 CINCLIDIUM LATIFOLIUM 0  Ο 0  
73 EUTREMA EDWARDS  I I  0 0 0 411 	CINCLIDIUM STYGIUM 0  Ο 0  
74 FESTUCA BAFFINEIISIS  0 Ο Ο 449 CINCLIDIUM SP. Ο 0 0  
76 FESTUCA RUBRA 0 0  0 2 1 8 CIRRIPHYLLUM C IRRtlSUM 0  0 0  
78 UENTIANELLA PROPINOUA PROPINOUA O 0  0 219  CRATOIIEURON ARCTICUM 0  .1 0  
79 H I EROCHLOE PAUCIFLORA 0 Ο  0 22 1 	CTENI D IUM MOLLIJSCUM 0  O 0  
83 JUNCUS BIGLIJMIS  0 0  Ο 223  CYRTOMNIUII HΥΜEΝOΡHYLLUM 0  0 Ο  
84 JI1NCl1S CASTANtUS CASTANEUS 0 0  0 227 D 1  CRANUM ANGU STIIM  Ο 2.0 0  
86  KtJBI3ESIA MYΟSURϋ IOΕS O Ο  0 228  DICRANUII ELONGATUM 0  2.0 0  
89  LESIIUERELLA ARCTICA 0 0 0 390 Π [ CRANIJM  SE.  0  O Ο  
90  LIGYDIA SEROTINA 0 0  0 229 DIDYMOpON ASPERIFOLIUS Ο  Ο 0  
91 	LLIZULA ARCFICA  0 0  Ο 230 DISTICHIUM CAPILLACEU1I Ο Ο 0  
92 LUZIILA CONFIISA O 0  0 23Ρ DISTICHIIJM 	INCLINATUM 0  0 0  
94 E11 NIJART  I  A ARCT I CA 0 0  Ο 233 DITRICHUM FLEXICAULE 0  0 0  
96 M INUART I A RUBELLA 0 0  0 236 DREPANOCLADUS 	FIREVIFOLIUS 0  0 0  
100 0XYTROPIS BOREAL IS 0 Ο  0 237 DREPANOCLADUS REVOLVENS 0  0 0  
103 OXYTROPIS 	NIGRESCENS 	BRYOPHILA 0 0  Ο 238 DREPANOCLADUS UNCINATUS 0  5.0 0  
105 PAPAVER LAPPONICUM OCCIDENTAL.E 0 .1  .1  239 DREPANOCLADUS SP. Ο  0 0  
106 PAPAVER MACOUNII 0 0 Ο 240 FNCALYPTA ALPINA 0 0 0 
108 PARRYA NUDICAULIS NUDICAULIS .1 Ο  .1  241 ENCNLYPTA PROCERA Ο  Ο 0  
1π9 FEDICULARIS CAPITATA 0 0  0 244  ENCALYPTA S P. 0  Ο 0  
110  PEDICULARIS LANATA .1 0 0 246 F I S;; I D E N S OSMUNDO IDES 0  0 0  
112 PEDICIJLARIS SUDETICA INTERIOR 0 0  0 450 FISSIDENS SP. Ο  0 0  
381 	PEDICULARIS SUDETICA S.L. 0 0  Ο 247  FUNARIA ARCTICA 0  Ο 0  
114  PETASITES FRIGIDUS 0 0  0  25π IIyL0001I  I UN  SPL ĒTdDENS OBTUSI  FOL  IUM 0  3.0 0  
117 POA  ALPIGENA 0 30.0 Ο 251 HYPNUM BAMBERGERI 0  0 0  
118 POA  ARCTICA 0 0  0 252 ΗΥΡΝUΜ CUΡRESSIFORME Ο  0 0  
119  ΕΟΑ GLΑUCA 0 0  Ο 253  HYPI1UM PROCERRIMUM  Ο Ο 0  
121 	ΕΟΑ  SP. 0 0  .1 254  UYPNUM REVOLUTUM 0  O Ο  
122  POLEMONIUM BOREALE Ο 1.0 .1 256 HYPNUM SP. 0  0 Ο  
124 POLYGONUM VIVIPARUM 2.0 0  0 257 LEPTO[RYUM PYRIFORME 0  0 0  
127 POTENTILLA UNIFLORA .1 15.0 Ο 258 MEES Ι Α lRIOUETRA 0  0 0  
129 PUCCINELLIA ANOERSONII 0 0  0 259 MEESIA ULIGINOSA Ο  .1 Ο  
130  EUCCINELLIA PLIRYGANODES 0 0  Ο 444  MNIIJM ANDREWS fANUM Ο  0 0  
131 PYROLA GRANDIFLORA 0 Ο  0 260 Γ1Ν Ι Ι1Μ βLΥ ΤΤ  1 I  0  Ο 0  
133 RANUNCULUS  PALLASI ' O 0  0 43 1 	PLAGI13MNIUM EL.LIPTICUM Ο  O Ο  
134 RANUNCULUS  PEI)ATIFIDIJS AFFINIS 0 2.0 0 202  ΜΥ U ΙεΕ.L Ι.Α JULACEA  0  Ο 0  
137 SAGINA  INTERMEDIA  0 Ο  Ο 2ε4 	OIIEI8-'IIURUS WAIILI=NBERGI I  Ο  .1 0  
139 SALIX ARCTICA 0 0  0 2ε5 ORTI IOTHEC ι hR ΓΙ IRYSEUM  0  Ο 0  
1 4 0 SAL'2 L.ANATA RICHARDSONII 0 0  0 2E;8 ΡΗΙΙ ONOTIS FONTAI -4A PUMILA  0  0 0  
141 	SALIX OVALIFOLIA OVALIFOLIA 25.0 Ο  .1 4 1 (ι ΡLAGI ΟΡUS OLOER I ΑNA 0  0 0  
142  SALIX PLANIFOLIA PULCHRA PULCHRA 0 0  Θ 272 POGONATUM ALPINUM  0  1.0 0  
143 SALIX  RETICULATA RETICULATA 0 0  Ο 446 POLYTRICHACEAE  0  0 0  
144 SALIX ROTUNDIFOLIA ROTUNDIFOLIA 0 5.0 Ο 275 FOHLI A NUTANS 0  0 0  
14 3  SAUSSUREA ANGIISTIF0LIA 0 0  Ο 404 POHLIA SP. 0  Ο 0  
146 SAXIFRAGA CAESPITOSA 0 3.0 0 276 RHncύ M 1 7RIUM LANUGINOSUM 0  Ο 0  
1 47 SAXIFRAGA CERNUA 0 0  Ο 27 8 RHYTIDIUM 	RUGOSUM 0 4.0  0 
148 SAN.IFRAGA FOLIOLOSA 0 0  0 279 5CΟ12ΡΙΠΙυΜ SCORPIOIDES 0  Ο  0 
149 SAXIFRAGA HIERACIFOLIA Ο .1 Ο 28Ο  SCONE I D IUM TURGESCENS 0  0 0  
150 SAi(IFRAGH HIRCULUS PROPINOUA 0 0  0 282 SPLACIINIIM VASCULOSUM Ο  0 0  
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Table B6 (cont'd.). Raw species data for larger plots.  

The units are percentage of cover.  

1202 1422 1521  1202 1422 1521  
283 STEGONI Α LΑ T Ι FOL ΙΑ PILIFERA  Ο 0 0  329  rIACIYLINA RAMULυ3A  Ο 0 0  
‚332 	TETIIAPI  900N  ΜΜ ΙΟΙ  06.9  0 Ο 0  330  [VEONIA PERFRAG ILLS  0 Ο 0  
287 THUIUIUM ABIETINUM  0 20.0 0  331 	FIILGENSIA βRACTEATA  O Ο 0  
288 	TilillIA AUSTRIACA  0 .1 0  332  GYALECTA FOVÉtlLARIS  0 Ο 0  
289  ΙΙ  MM IA  MEGAPOL  I  TANA BAVARI CA  0 Ο 0  334 HYPϋ GYMN1A SUIIOBSCURA  0 0 0  
290  rIMMIA NORVEGICA  0 Ο 0  336  ILCANORA EPIIIRY0N  0 Ο 0  
291 TOMLNTHYPNUM NITENS  0 2.0 0  428 LECIDEA RAMULOS Α  0 0 0  
292 TORTELLA ARCTICA  0 O Ο  339 LECIDEA VERNALIS  0 0 0  
296 TORT(1LA RURALIS  0 O Ο  393 L Ē PTOGIUM SINNUATUM  O Ο 0  
208 V(ι Ι Τ Ι Α HYPERβOREA  0 Ο 0  342 LOPADIUM 	FECUNDUM  0 0 Ο  
903 11NKIIOWN MOSS  O Ο 0  343  00000LECHIA FRIGIDA  Ο 0 0  

413  OCI1IIOLECHlA FRIGIDA THELEPHOROIDES  O Ο 0  
L 1  CHENS  348 PELT  IGEF1A APHTHOSA  0 2.0 0  
299 ALECTOR I  A Ν Ι(iR I CANS  0 0 0  349 PELTIGERA CANINA S.L.  0 0 Ο  
300 ALE(.TOR  I A OCHROI EL1CA  O Ο 0  353  PELTIOFIIA SPUR I A SOREDIATA  0 0 0  
307 ϊΑΙ_ιιΡLΑ CΑ SP .  0 Ο 0  411'   PERTUSAR i A C( ιR Ι;0CΈ Λ  0 Ο 0  
310  C^ETRAR 1  A CU(:ULLATA  0 .1 0  353 PERTUSARIA DACTYLINA  0 O Ο  
311 	CETOARIA DELISEI  0 Ο 0  3134 P Έ RYUSARIA SP.  Ο 0 0  
312 CETRAR I A ISLANDICA  0 .1 0  3330  PI'YSCONTA MUSC IGENA  0 Ο 0  
314 CL:TRΑRIA NIVALIS  0 0 Ο  412 PSOROMA ΝΥΡΝυ RυΜ  0 0 0  
315 CETRARIA  RICIIARDSONII  0 Ο 0  400 SOLURI NA SP.  0 Ο 0  
316 CETRARIA TILESII  Ο 0 0  30 9 .`PHAΕ RυPHORUS GLOBOSUS  0 Ο 0  
3δ5 CLAUONIA GRACILIS  0 0 Ο  37υ ST[REOCAULON ALPINUM  0 Ο 0  
318 CLAΠJNIA LEPIDOTA  0 0 Ο  372 ΤΙΙΑΓΙΝΟL ΙΑ SUBULIFORMIS  0 O Ο  
427 CLAUONIA PHYLLOPHORA  O Ο 0  Λ2 υ TON  Ι Ν Ι  Π CUMl3LATA  O Ο 0  

319  CLAI)i)N  IA POC  ILLUM  0 Ο 0  3 76 ΧΑΝΤΗύ R Ι  Λ ELEUAIIS  0 Ο 0  

320  CLAII0NIA 50UAMOSA  0 Ο 0  4π3 lJIlKFlOWN CRUSTO;;E LICHEN  1 O Ο  
322  CIAIIONIA SP.  0 Ο 0  378  IIIlKNQWN FRUTICOS Ε LICHEN  0 Ο 0  

32 2  CuRN I CULAR IA D IVERGENS  0 Ο 0  379 	'051033 	CIJ1iI'lIJNL  0 0 0  

328 DACTYLINA ARCTICA  O Ο 0  380 Nu ό TOC SP.  0 Ο 0  
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APPENDIX C. ENVIRONMENTAL AND VEGETATION DATA  

SUMMARIES FOR ALL STAND TYPES  

Table Cl. Environmental data summaries for all stand types.  

The variables and their units are described in Table 6.  

STAND TYPE 	 81 

NUMBER OF PLOTS 	ό  
PLOT NUMBERS 	0108 1001 	1411 	1505 1513 	1520 

VARIABLE 	AVERAGE VALUE STAND. 	DEVIATION 	N VARIABLE AVERAGE VALUE STAND. 	DEVIATION N 

SAND 	 68.0000 22.7688 	2 SLOPE 1.3333 1.5055 6  
SILT 	 20.1500 15.3442 	2 THAW77 52.6667 16.7770 6 
CLAY 	 11.8500 7.4246 	2 H2ODPTH 0.0000 0.0000 6 

HYGMi71S 	 2.0833 0.7960 	6  SOILCOV 12.0000 4.6476 6 

ORGMAT 	 11.0333 4.9127 	6  ROCKCOV 7.5000 9.8742 6 

H2OABSN 	 70.2667 16.0662 	6 Η2θCθV 0.0000 0.0000 6 
FLDCAP 	 25.6167 10.8291 	6 MARL 0.0000 0.0000 6 

WILTPT 	 18.4833 7.8260 	6 DEAR 0.0000 0.0000 6 
AVH2U 	 7.1500 4.3501 	6 FOX 0.0167 0.0408 6 
BDENS77 	 0.8550 0.2700 	6 CARFECE 0.3167 0.2317 6 
SMOIS77 	 30.5000 16.3799 	6 CARGRAZ 0.0000 0.0000 6 
PH 	 7.6583 0.1525 	6 SORRL 0.0333 0.0816 6 
ΝΗ4 	 11.4667 3.4645 	6 BRWNLEM 0.0000 0.0000 6 
ΝΟ3 	 12.5833 3.5656 	6 COLLEM 0.0000 0.0000 6 
CO3 	 10.9333 7.2792 	6 PTARMIG 0.0333 0.0516 6 
P 	 13.6350 1.4708 	6 GOOSE 0.0000 0.0000 6 
Κ 	 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 
MOISREG 	 1.0000 0.0000 	6 CLICCOV 13.8333 6.8240 6 
SNOWREG 	 1.6667 1.2111 	6 ERECDED 2.1667 1.6021 6 
CRYOFCEG 	 3.000ύ  0.6325 	6 PROSDED 23.3333 9.3310 6 
HUMI'IUCK 	 2.0000 0.6325 	6  

STAND TYPE 	 82 
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 H2ODPTH 0.0000 0.0000 3 
HYGMŪ IS 	 4.6333 3.7287 	3  SOILCOV 10.3333 9.0738 3 
OP.GMAT 	 23.7667 1β.8386 	3  ROCKCOV 0.6667 0.5774 3 
H2OABSN 	 117.8667 56.5937 	3 H2OCOV 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 
AVH2O 	 λ_0.1667 10.3607 	3 FOX 0.0500 0.0707 2 
βDΕΓ1S77 	 0.7800 0.3051 	3 CARFECE 0.4500 0.3536 2 
51 101 377 	 39.3333 35.2184 	3 CARGRAZ 0.0000 0.0000 2 
Ρ11 	 7.1300 0.4498 	3 SORRL 0.0000 0.0000 2 
ΝΗ4 	 11.3333 3.3307 	3 BRWNLEM 0.0000 0.0000 2 
Ν03 	 19.8000 17.6576 	3 COLLEM 0.0500 0.0707 2 
CO3 	 7.3000 11.0014 	3 PTARMIG 0.6500 0.2121 2 
P 	 14.0000 14.9332 	3 GOOSE 0.0000 0.0000 2 
Κ 	 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 
SNOWREG 	 2.0000 0.0000 	3 ERECDED 1.6667 1.1547 3 
CRYURtG 	 3. 0000 0 . 0000 	3 PROSDED 37.6667 15.0444 3 
HUM Γ iUCK 	 2.0000 0.0000 	3  

STAND TYPE 	 63 
NUMBER OF PLOTS 	3 
PLOT NUMBERS 	0801 1419 	1506 

VARIABLE AVERAGE VALUE STAND. 	UEVIATION N VARIABLE AVERAGE VALUE STAND. 	DEVIATION 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 H2ODPTH 0.0000 0.0000 3  
HYGMOIS 2.7000 2.1794 3  SOILCOV 22.3333 16.6233 3  
BRGMAT 13.4000 11.3080 3  ROCKCOV 0.0000 0.0000 3 
H2OABSN 72.5000 30.7365 3 H2θCOV 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 
AVΗ20 21.8333 13.4098 3 FOX 0.0000 0.0000 2 
BDΕNS77 1.19Π0 0.5024 3 CARFECE 0.0000 0.0000 2 
SMΘ IS77 37.6667 39.2598 3 CARGRAZ 0.0000 0.0000 2 
PH  7.4267 0.6038 3 SORRL 0.0000 0.0000 2 
ΝΗ4 8.7000 1.3892 3 BRWNLEM 0.0000 0.0000 2 

NU3 2Π.1333 19.8394 3 COLLEM 0.0000 0.0000 2 
CO3 19.4 1307 19.1865 3 PTARMIG 0.0000 0.0000 2 
P 4.6667 4.7258 3 GOOSE  0.0000 0.0000 2 

Κ 125.0Π00 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  FLICCOV 8.0000 1.7321 3 

MOISREG 2.6667 0.5774 3 CLICCOV 10.3333 7.5056 3 
SNOWRE Γ, 3.0000 0.0000 3 ERECDED 6.0000 4.5826 3 
CRYOREG 4.0000 0.0000 3 PROSDED 22.3333 17.7858 3 
HUMMOCK  2.0000 Π.0000 3  

207  



Table Cl (cont'd). Environmental data summaries for all stand types.  

The variables and their units are described in Table 6.  

STAND TYPE 	 64  
NUDDER OF PLOTS 	2  
PLOT 	NIJI lITERS 	1105  1521  

SAND 	 72 2Π00 0.0000 1 SLOPE 0.5000 0.7071 2  
SILT 	 21.7 ύ 00 0.0000 1 THAW77 100.0000 0.0000 1  
CIAY 	 6.1000 0.0000 1 H2ODPTH 0.0000 0.0000 1  
HYGM0IS 	 0.5000 0.0Π00 1 S01LCfV 96.5000 2.1213 2  
ORC1IAT 	 2.1000 0.0000 1  ROCKCOV 87.5000 10.6066 2  
Η2ΘΑβSΝ 	 27.0000 0.0000 1 H2OCOV 0.0000 0,0000 2  
FLDCAP 	 7.50Π0 0.0000 1 MARL 0.0000 0.0000 2  
W Ι LTΡΤ 	 2.800π 0.0000 1 BEAR 0.0000 0.0000 1  
ΑVΗ2Ο 	 4.70Π0 0.0000 1 FOX 0.0000 0.0000 1  
BDENS77 	 1.5400 0.0000 1  CARFECE 0.0000 0.0000 1  
SΜΘΙ S77 	 6.0000 0.0000 1 CARGRAZ 0,0000 0.0000 1  
00 	 7.8000 0.0000 1 SORRL 0.0000 0.0000 1  
ΝΗ4 	 7.1000  0. 0π00 1 BRWNLE Γ1 0,0000 0.0000 1  
1103 	 5.2000  0.0000 1  COLLEM 0.0000 0.0000 1  
LoS 	 1.1Π00 0.0000 1 PTARMIG 0.00ύ 0 0.0000 1  
Ρ 	 0.1000 0.0000 1 GOOSE  0.0000 0.00 ύ 0 1  
Ι: 	 260000  0.0000 1 MISBIRD 0.000Π 0.0000 1  
CA 	 623.π000 0.0000 1 BRYΘCΘV 0.0000 0.0Π00 2  
MG 	 45.0(100  0.0000 1 FLICCOV 0.0000 0.0000 2  
MOISREG 	 1.0000 0.0000 2  CLICCOV 0.0000 0.0000 2  
SNΘWRt Γ, 	 3.0Π00 2.8284 2 EF:ECDED  0.0000  0.0000 2  
CRYORtG 	 1.Π000 0.0000 2 PROSDED 1.5000 0.7071 2  
HUMMOCK 	 1.0ϋ 00 0.0Λ00 2  

STAND TYPE 	 Β5  
NUMBER OF PLOTS 	1  
PLOT NUMBERS 	1207  

VΑRIABL Ε 	AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. 	DEVIATION N  

SAND 	 31.8000 0.0000 1 SLOPE 0.0000  0.0000  
SILT 	 58.7000 0.0000 1 THAW77 64.0000  0.0000  
CLAY 	 9.5000  0.0000 1 H2ODPTH 0.0000  0.0000  
ΗΥGΜΠ 1 :i 	 0.0000  0.0000 1  SOILCOV 40.0000  0.0000  
00011.51 	 5 . 5π00 0. 0000 1  ROCKCOV U .  0000  0.0000  
H2 ύ PIsSN 	 0,0000  0.000Λ 0 Η2ΘCΟν 0.0000  0.0000 1  
FLDCAP 	 0 .Π000 0.0000 0 MARL 0.0000  0.0000 1  
WILTPT 	 0.00π0 0.0000 0 BEAR 0.0000  0.0000 1  
AVF12 ύ 	 0.0 ύ 00 0.0000 0 FOX 0.0000  0.0000 1  
Β DΕΝ577 	 1.150Π 0.0000 1  CARFECE 0.2000  0.0000 1  
51501577 	 7.0000 0.0000 1 CARGRAZ 0.0000  0.0000 1  
PH 	 8.0000 0.0000 1 SORRL 0.1000  0.0000 1  
ΝΗ4 	 0.0000 ύ .0000 0 BRWNLEM 0.0000  0.0000  
Ν03 	 0,0000  0.Π000 0  COLLEM 0.0000  0.0000  
CO3 	 27.200Π 0.0000 1 PTARMIG 0.0000  0.0000  
Ρ 	 0,0000  0.0000 0 GOOSE  0.0000  0.0000  
K 	 0.0000 0.0000 0 MISBIRD 0.1000  0.0000  
CA 	 0.0000  0.0000 0 BRYOCOV 1.0000  0.0000 1  
MG 	 0.0000  0.0000 0 FLICCOV 0.00Π0  0.0000 1  
Μύί SRΕG 	 1.0000 0.0000 1 CLICCOV 1.0000  0.0000 1  
SN01lREG 	 1.0000 0.0000 1 ERECDED 0.0000  0.0000 1  
CRYOREG 	 2.0000 0.0000 1 PROSDED 30.0000  0.0000  
HUMIIOCK 	 2.0000 0.0000 1  

STAND TYPE 	 86  
NUMBER OF PLOTS 	1  
PLOT NUMBERS 	1507  

SAND 	 0.0Π00 0.00Π0 0 SLOPE 2.0000 0.0000  
SILT 	 Π.0000 0.0000 0 THAW77 68.00Π0 0.0000  
CLAY 	 0.00 ύ 0 0.0000 0 Η2ΘDΡΤΗ 0.0000 0.0000  
HYGMCJIS 	 1.4π00 0.0000 1 SOILCOV 8.0000 0.0000  
000MAT 	 6.2000 0.0000 1  ROCKC0V 0.0000 0.0000  
ΕΙ2 ί ιΑΙ,SΝ 	 60.200Π 0.0Π00 1 Η2ΘC ι7V 0.0000 0.0000  

FLUCAP 	 19.30Π0 0.0000 1 MARL 0.0000 0.0000  
WILTPT 	 11.7000 0.0000 1 BEAR 0.0000 0.0000  
AVH2O 	 7.6000 0.0 ύ 00 1 FOX 0.0000 0.0000  
BDENS77 	 1.0100 0.0000 1  CARFECE 0.3000 0.0000  
S1101S77 	 27.0000 0.0000 1 CARGRAZ 0.0000 0.0000  
PH 	 7.7300 0.0000 1 SORRL 0.0000 0.0000  
ΝΗ4 	 8.3000 0.0000 1 BRWNLEM 0.0000 0.0000  
ΝΟ3 	 14.8000 0.0000 1 COLLEM 0.4000 0.0000  
CO3 	 17.6Π00 0.0000 1 PTARMIG 0.0000 0.0000  
Ρ 	 9.0000 0.0000 1 GOOSE 0.0000 0.0000  
K 	 402.0000  0.0000 1 MISBIRD 0.3000 0.0000  
CA 	 3811.0Λ0Π 0.0000 1 BRYOCOV 38.0000 0.0000  
MG 	 138.0000 0.0000 1  FLICCOV 0.0000 0.00Π0  
Γ101 SREC, 	 10000  0.0000 1 CL ICCOV 1.0000 0.0000  
J ΝOWRLG 	 5.0000 0.0000 1 ERECDED 2.0000 0.0000  
CRYOΩEG 	 3,6000  0.0000 1  PROSDED 27.0000 0.0000  
IUMI'IiJCK 	 3.0000 0.0000 1  
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Table Cl (cont'd).  

STAND TYPE 	 Β7  
NUMBER OF 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 0.0000 1  
SILT 	 51.7000 0.0000 ī HAW77 100.0000 0.0000 1  
CLAY 	 16.4000 0.0000 H2ODPTH 0.0000 0.0000 1  
HYGMOIS 	 2.6000 0.0000 SOILCOV 80.0000 0.0000 1  
ORGMAl' 	 14.5000 0.0000 ROCKCOV 1.0000 0.0000 1  
Ν2ΟΑΒ5Ν 	 108.200Π 0.0000 1 H2OCOV 0.0000 0.0000 1  
FLDCAP 	 40.7000 0.0000 1 MARL 0.0000 0.0000 1  
WILTPT 	 28.1000 0.0000 1 BEAR 0.0000 0.0000 0  
AVH2O 	 12.6 ύ 00 0.0000 1 FOX 0.0000 0.0000 0  
13 0E1)377 	 0.9300 0.0000 CARFECE 0.0000 0.0000 0  
Sr01577 	 21.0000 0.0000 CARGRAZ 0.0000 0.0000 0  
PH 	 7.5000 0.0000 SORRL 0.0000 0.0000 0  
ΝΗ4 	 9.1000 0.0000 1 BRWNLEM 0.0000 0.0000 0  
Νθ3 	 12.7000 0.0000 1 COLLEM 0.0000 0.0000 0  
CO3 	 2.9000 0.0000 1 PTARMIG 0.0000 0.0000 0  
P 	 1.0000 0.0000 1 GOOSE 0.0000 0.0000 0  
K 	 32.0000 0.0000 1 MISBIRD 0.0000 0.0000 0  
CA 	 3439.0000 0.0000 1 BRYOCOV 1.0000 0.0000 1  
MG 	 181.0000 0.0000 1 FLICCOV 0.0000 0.0000 1  
MOISREβ 	 2.0000 0.0000 1 CLICCOV 0.0000 0.0000 1  
SNONREG 	 4.0000 0.0000 ERECDED 3.0000 0.0000 1  
CRYOREG 	 1.0000 0.0000 PROSDED 1.0000 0.0000 1  
HIJMM0LK 	 3.0000 0.0000  

STAND TYPE 	 B8  
NUMBER OF PLOTS 	1  
PLOT NUMBERS 	1312  

SAND 	 87.6000 0.0000 1 SLOPE 0.0000 0.0000  
SILT 	 6.4000 0.0000 1 THΑW77 43.0000 0.0000  
CLAY 	 6.0000 0.0000 1 Η200ΡΤΗ 0.0000 0.0000  
FYGMOIS 	 5.0000 0.0000 1 SOILCOV 85.0000 0.0000  
ΟRGΜΑΤ 	 47.3000 0.0000 1 ROCKCOV 0.0000 0.0000  
Η2OPBSN 	 0.0000 0.0000 0 Η2OCΟV 0.0000 0.0000 1  
FLDCAP 	 0.0000 0.0000 0 MARL 0.0000 0.0000 1  
WILTPT 	 0.0000 0.0000 0 BEAR 0.0000 0.0000 1  
ΑVΗ20 	 0.0000 0.0000 0 FOX 0.0000 0.0000 1  
BDΕΝS77 	 0.4200 0.0000 1 CARFECE 0.1000 0.0000 1  
SM01577 	119.0000 0.0000 1 CARGRAZ 0.0000 0.0000 1  
PH 	 5.9000 0.0000 1 SORRL 0.0000 0.0000  
NH4 	 0.0000 0.0000 0 BRWNLEM 0.0000 0.0000  
Ν03 	 0.0000 0.0000 0 COLLEM 0.0000 0.0000  
CO3 	 0.0000 0.0000 1 PTARMIC 0.0000 0.0000 1  
Ρ 	 0.0000 0.0000 0 GOOSE 0,4000 0.0000 1  
K 	 0.0000 0.0000 0 MISBIRD 0.0000 0.0000 1  
CA 	 0.0000 0.0000 0 BRYOCOV 0.0000 0.0000 1  
ΜΟ 	 0.0000 0.0000 0 FLICCOV 0.0000 0.0000 1  
MOISREG 	 2.0000 0.0000 1 CLICCOV 0.0000 0.0000 1  
SNDUREG 	 1.0000 0.0000 1 ERECDED 3.0000 0.0000  
CRYORLG 	 1.0000 0.0000 1 PROSDED 2.0000 0.0000  
HUMMOCK 	 2.0000 0.0000 1  

STAND' TYPE 	 89  
NUMBER OF PLOTS 	1  
PLOT NUMBERS 	1201  

VARIABLE AVERAGE VALUE STAND. 	DEVIATION N VARIABLE AVERAGE VALUE STAND. 	DEVIATION N  

SAND 76.2000 0.0000 1 SLOPE 2.0000 0.0000  
SILT 16.9000 0.0000 1 THΑW77 92.0000 0.0000  
CLAY 6.9000 0.0000 1 H2ODPTH 0.0000 0.0000  
Η 'ΓGMΘ IS 0.3000 0.0000 1 SOILCOV 90.0000 0.0000  
ORGMAT 1.1000 0.0000 1  ROCKCOV 0.0000 0.0000  
Η2βΑΒSΝ 29.7000 0.0000 1 H2ΘCOV 0.0000 0.0000  
FLDCAP 4.4000 0.0000 1 MARL 0.0000 0.0000  
WILTPT 2.1000 0.0000 1 BEAR 0.0000 0.0000  
AVH2O 2.3000 0.0000 1 FOX 0.0000 0.0000  
BDE Γ IS77 1.27Π0 0.0000 1 CARFECE 0.0000 0.0000  
SM01S77 3.0Π00 0.0000 1 CARGRAZ 0.0000 0.0000  
PH 8.3000 0.0000 SORRL 0.2000 0.0000  
ΝΗ4 9.1000 0.0000 BRWNLEM 0.0000 0.0000  
ΝΟ3 4.4000 0.0000 COLLEM 0.0000 0.0000  
CO3 30.9000 0.0000 PTARMIG 0.0000 0.0000  
P 0.1000 0.0000 GOOSE 0.0000 0,0000  
K 11.0000 0.0000 MISBIRD 0.0000 0.0000  
CA 1450.0000 0.0000 1 BRYOCOV 0.0000 0.0000  
MG 52.0000 0.0000 1 FLICCOV 0.0000 0.0000  
M0ISREG 1.0000 0.0000 1  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  
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 	 810 
NUMBER OF PLOTS 	1 
PLOT NUMBERS 	1301 

SAND 	 21.8000 0.0000 1 SLOPE 1.0000 0.0000 1 
SILT 	 62.6000 0.0000 1 THAW77 44.0000 0.0000 1 
CLAY 	 15.6000 0.0000 1 H2O0P7H 0.0000 0.0000 1 
HYGMOIS 	 1.2000 0.0000 1 SOILCOV 25.0000 0.0000 1 
OROMAT 	 7.4000 0.0000 ROCKCOV 0.0000 0.0000 1 
Η2θΑϋ SΝ 	 73.2000 0.0000 H2OCOV 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 
ΑVΗ20 	 9.7000 0.0000 FOX 0.0000 0.0000 0 
BDENS77 	 0.9700 0.0000 1 CARFECE 0.0000 0.0000 Ο  
SMθ IS77 	 29.0000 0.0000 1 CARGRAZ 0.0000 0.0000 Ο  
PH 	 7.90Λ0 0.0000 1 SORRL 0.0000 0.0000 Ο  
ΝΗ4 	 13.3000 0.0000 1 BRWNLEM 0.0000 0.0000 0 
ΝΟ3 	 9.3000 0.0000 1 COLLEM 0.0000 0.0000 0 
CO3 	 29.9000 0.0000 1  PTARMIG 0.0000 0.0000 0 
P 	 0.1000 0.0000 GOOSE 0.0000 0.0000 Ο  
K 	 36.0000 0.0000 MISBIRD 0.0000 0.0000 0 
CA 	 1627.0000 0.0000 BRYOCOV 1.0000 0.0000 1 
119 	 274.0000 0.0000 FLICCOV 3.0000 0.0000 1 
MOISREG 	 1.0Π00 0.0000 1 CLICCOV 5.0000 0.0000 1 
SNOWREG 	 1.0000 0.0000 1 ERECDED 45.0000 0.0000 1 
CRYUREG 	 2. 0000 0.0000 1 PROSDED 30.0000 0.0000 1 
HUMMOCK 	 2.Π000 0.0000 1 

STAND TYPE 	 Β12 
NUMBER OF PLOTS 	1 
PLOT NUMBERS 	1305 

VARIABLE 	AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. 	DEVIATION N  
11  

SAND 	 36.8000 0.0000 SLOPE 0.0000 0.0000 1 
SILT 	 26.6000 0.0000 ΤΗΑW77 23.0000 0.0000 1 
CLAY 	 36.6000 0.0000 Η2ODPΤΗ 0.0000 0.0000 1 
I1YG)1OIS 	 5.2000 0.0000 SOILCOV 15.0000 0.0000 1 
ORGMAT 	 29.9000 0.0000 ROCKCOV 0.0000 0.0000 1 
H20AUS Ν 	108.0000 0.0000 H2OCOV 0.0000 0.0000 1 
FL.DCHP 	 63.6000 0.0000 MARL 0.0000 0.0000 1 
WILTPI 	 42.4000 0.0000 1 BEAR 0.0000 0.0000 1 
ΑVH2O 	 21.2000 0.0000 1 FOX 0.0000 0.0000 1 
Β DΕΝS77 	 0.7200 0.0000 1 CARFECE 0.2000 0.0000 1 
SΜΟ IS77 	 50.0000 0.0000 1 CARGRAZ 0.0000 0.0000 1 
PH 	 5.5000 0.0000 1 SORRL 0.0000 0.0000 1 
ΝΗ4 	 12.7000 0.0000 1 BRWNLEM 0.0000 0.0000 1 
ΝΟ3 	 14.3000 0.0000 COLLEM 0.0000 0.0000 1 
CO3 	 0.1000 0.0000 PTARMIG 0.0000 0.0000 1 
P 	 3.0000 0.0000 GOOSE 0.0000 0.0000 1  
K 	 349.0000 0.0000 MISBIRD 0.1000 0.0000 1 
CA 	 3648.0000 0.0000 1 BRYOCOV 3.0000 0.0000 1 
MG 	 627.000 0.0000 1 FLICCOV 3.0000 0.0000 1 
Μ1 ί SΗLG 	 2.0000 0.0000 1 CLICCOV 40.0000 0.0000 1 
SNUWRLG 	 2.0000 0.0000 1 ERECDED 3.0000 0.0000 1 
CRYUREG 	 3.0000 0.0000 1 PROSDED 5.0000 0.0000 1 
HUMMOCK 	 3.0000 0.0000 

STAND TYPE 	 Β13 
NUMBER OF PLOTS 	3 
PLOT NUM8ERS 	1106 1202 1208 

SAND 	 60.7000 15.8392 2 SLOPE 1.0000 1.0000 3 
SILT 	 30.500Π 14.1421 2 THAW77 74.3333 18.3394 3 
CLAY 	 8.80υ0 1.6971 2 H2ODPTH 0.0000 0.0000 3 
HYGΓ101 S 	 0.6500 0.0707 2 SOILCOV 56.6667 23.0940 3 
ORGMAT 	 3.3500 0.7778 2 ROCKCUV 0.0000 0.0000 3 
Η2ΠΑβ SΝ 	 43.6000 0.8485 2 H2OCOV 0.0000 0.0000 3 
FL.GCAP 	 10.0000 1.2728 2 MARL 0.0000 0.0000 3 
WILTΡ T 	 5.9500 1.2021 2 BEAR 0.0000 0.0000 2 
AVH2O 	 4.05Π0 0.0707 2 FOX 0.0000 0.0000 2 
ΒD[Γ1377 	 1.2633 0.0289 3 CARFECE 0.0000 0.0000 2 
51101877 	 7.6667 4.5092 3 CARGRAZ 0.0000 0.0000 2 
PH 	 8.0000 0.5657 2 SORRL 0.1500 0.0707 2 
ΝΗ4 	 13.7500 1.3435 2 BRIJNLEM 0.0000 0.0000 2 
Ν03 	 4.6000 0.4243 2 COLLEM 0.0000 0.0000 2 
CO3 	 17.6500 22.2739 2 PTARMIG 0.0000 0.0000 2 
P 	 0.1000 0.0000 2 GOOSE 0.0000 0.0000 2 
K 	 23.8000 3.5355 2 MISBIRD 0.0000 0.0000 2 
CA 	 140Ο.5000 82.7315 2 BRYOCOV 1.0000 1.0000 3 
MG 	 97.5000 40.3051 2 FLICCOV 0.0000 0.0000 3 
ΜUISREG 	 1.0000 0.0000 3 CLICCOV 0.6667 0.5774 3 
S1'IOWfiLG 	 1.6067 0.5774 3 ERECDED 8.6667 14.1539 3 
CRYOREG 	 1.3533 0.5774 3 PROSDED 2.3333 2.3094 3 
HUMMOCK 	 1.0Π00 0.0000 3 
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STAND TYPE 
	

014 

^IUMPER OF PLOTS 
	

1  
PLOT NUMBERS 

	
1421 

Table Cl (cont'd).  

VARIABLE 	AVERAGE VALUE 	STAND. DEVIATION 	Ν 	VARIABLE 	AVERAGE VALUE 	STAND. DEVIATION 	Ν  

SAND 	 0.0000 	 0.0000 	0 	SLOPE 	 3.0000 	 0.0000 	1 

SILT 	 0.0000 	 0.0000 	0 	THAW77 	 0.0000 	 0.0000 	0  
CLAY 	 0.Π000 	 0.0000 	0 	Η2ΘDΡΤΗ 	 0.0000 	 0.0000 	0  
HYGIi01S 	 0.0000 	 0.0000 	0 	SOILCOV 	 1.0000 	 0.0000 	1 

ORGMAI 	 Π.0000 	 0.0000 	0 	ROCKCOV 	 0.0000 	 0.0000 	 1  
H2OAR3 Ν 	 0.0000 	 0.0000 	0 	H2OCOV 	 0.0000 	 0.0000 	 1  
FLDCAP 	 0,0000 	 0. Π000 	0 	MARL 	 0.0000 	 0.0000 	1 

WILTPT 	 0.0000 	 0.0000 	0 	BEAR 	 0.0000 	 0.0000 	1 

ΑV ΗSO 	 0.0000 	 0.0000 	0 	FOX 	 0.0000 	 0.0000 	1 

Ρ, ύ ΕΓΓ:;77 	 0.00Π0 	 0.0000 	0 	CARFECE 	 0.0000 	 0.0000 	 1  
SN01S77 	 0.0π00 	 0.0000 	0 	CARGRAZ 	 0.0000 	 0.0000 	 1  
PII 	 0.0Π00 	 0.0Π00 	0 	SORRL 	 0.0000 	 0.0000 	 1  
ΝΓΙ4 	 0.0000 	 0.0000 	0 	BRWNLEM 	 0.0000 	 0.0000 	 1  
ΝΟ3 	 0.0000 	 0.0000 	0 	COLLEM 	 0.1000 	 0.0000 	1 

CO3 	 0.0000 	 0.0000 	0 	PTARMIG 	 0.0000 	 0.0000 	1 

P 0. ύ 000 	 0.0000 	0 	GOOSE 	 0.0000 	 0.0000 	1 

Κ 0.0000 	 0.0000 	0 	MISBIRD 	 0.0000 	 0.0000 	1 

CA 	 0.0000 	 0.0000 	0 	BRYOCOV 	 25.0000 	 0.0000 	 1  
MG 	 0.0000 	 0.0000 	0 	FLICCOV 	 1.0000 	 0.0000 	 1  
MOISREG 	 2.0000 	 0.0000 	1 	CLICCOV 	 2.0000 	 0.0000 	 1  
SNOUREG 	 4.0000 	 0.0000 	1 	ERECDED 	 25.0000 	 0.0000 	1 

CRYOREG 	 2.0000 	 0.0ο00 	1 	PROSDED 	 10.0000 	 0.0000 	1 

NUMIlOCK 	 3.0000 	 0.0000 	 1 	 ^  

STAND TYPE 	 815  

NUMBER OF PLOTS 	1 
PLOT NUMBERS 	1313 

SAND 	 92.70Π0 	 0.0000 	1 	SLOPE 	 0.0000 	 0.0000 

SILT 	 4.1000 	 0.0000 	1 	THAW77 	 25.0000 	 0.0000 

CLAY 	 3.2000 	 0.0000 	1 	H2ODPTH 	 0.0000 	 0.0000 

HYGMOIS 	 7.4000 	 0.0000 	1 	SOILCOV 	 25.0000 	 0.0000 

ORGMAT 	 70.4000 	 0.0000 	1 	RDCKCOV 	 0.0000 	 0.0000 

Ν2ΟΛΕ5Ν 	 231.0000 	 0.0000 	1 	N2OCOV 	 0.0000 	 0.0000 

FLOCAP 	 119.5000 	 0.000ο 	1 	MARL 	 0.0000 	 0.0000 	 1  
WILTNI 	 96.3000 	 0.0000 	1 	BEAR 	 0.0000 	 0.0000 	 1  
AVN2U 	 23. 201)0 	 0.0000 	1 	FOX 	 0.0000 	 0.0000 	 1  
ΒΠΕΝS77 	 0.3100 	 0.0000 	1 	CARFECE 	 0.6000 	 0.0000 	 1  
3Μ01377 	171.0000 	 0.0000 	1 	CARGRAZ 	 0.0000 	 0.0000 	 1  
P11 	 5.Π000 	 0.0000 	1 	SORRL 	 0.0000 	 0.0000 	 1  
ΝΗ4 	 0.ο000 	 0.0000 	0 	BRMNLEM 	 0.0000 	 0.0000 

Νι13 	 Π.0000 	 0.0000 	0 	COLLEM 	 0.0000 	 0.0000 

CO3 	 0.0Π00 	 0.0000 	1 	PTARMIG 	 0.0000 	 0.0000 

P 0.0000 	 0.0000 	0 	GOOSE 	 0.0000 	 0.0000 
Κ 0.0000 	 0.0000 	0 	MISBIRD 	 0.0000 	 0.0000 	 1  
CA 	 0.0000 	 0.0000 	0 	BRYOCOV 	 2.0000 	 0.0000 	 1  
MG 	 0.0000 	 0.0000 	0 	FLICCOV 	 2.0000 	 0.0000 	 1  
MOISR[ Γ, 	 3.0000 	 0.0000 	1 	CL Ι CCOV 	 25.0000 	 0.0000 	 1  
SNOWREG 	 3.0ι)00 	 0.0000 	1 	ERECDED 	 15.0000 	 0.0000 	 1  
CRYORE0 	 3.0000 	 0.00π0 	1 	PROSDED 	 5.0000 	 0.0000 	 1  
EIUMIIOCK 	 2.0000 	 0.0000 	 1  

STAID TYPE 	 U1  
MUMMER OF PLOTS 4 

PLOT NUMBERS 	1405 	1406 	1410 	1415 

VARIABLE 	AVERAGE VALUE 	STAND. DEVIATION 	N 	VARIABLE 	AVERAGE VALUE 	STAND. DEVIATION 	Ν  

SAND 	 22.30Π0 	 24.1831 	2 	SLOPE 	 0.0000 	 0.0000 	4 
SILT 	 47.7500 	 5.7276 	2 	ΤΗΑW77 	 23.7500 	 1.5000 	4  
CLAY 	 29.9500 	 18.4555 	2 	Η2ΘDPT Η 	 0.0000 	 0.0000 	4  
HYGP10IS 	 7.90Ο0 	 1.8055 	4 	SDILCOV 	 5.0000 	 5.7735 	4 
ORGMAT 	 49.6250 	 6.8446 	4 	ROCKCOV 	 0.0000 	 0.0000 	4 
H20ABSN 	 2Π1.1500 	 25.2561 	4 	Η2βCOV 	 0.0000 	 0.0000 	4 
FLDC. λP 	 95.5Π00 	 22.2225 	4 	MARL 	 0.0000 	 0.0000 	4  
WILTPT 	 63.95Π0 	 11.2420 	4 	BEAR 	 0.0000 	 0.0000 	3 
ΛVΓΙ2Π 	 31.5250 	 14.0590 	4 	FOX 	 0.0000 	 0.0000 	3 
ΒΠ Ē Ν577 	 0.3050 	 0.0624 	4 	CARFECE 	 0.2667 	 0.1528 	3 
S1101577 	 193.5000 	 42.0674 	4 	CARGRAZ 	 0.0333 	 0.0577 	3 
EEl 	 5.8800 	 0.5331 	4 	SORRL 	 0.0000 	 0.0000 	3 
ΝΗ4 	 19.500Π 	 6.7087 	4 	BRWNLEM 	 0.0000 	 0.0000 	3 
Ν03 	 15.61)00 	 7.3296 	4 	COLLEM 	 0.0000 	 0.0000 	3 
CO3 	 0.6 ύ 00 	 0.3742 	4 	PTARMIG 	 0.0333 	 0.0577 	3 
P 2.80π0 	 1.7963 	4 	GOOSE 	 0.0000 	 0.0000 	3 
Κ 218.7500 	 24.7841 	4 	MISBIRD 	 0.1667 	 0.1155 	3 
CA 	 6306, 51100 	 2484.8633 	4 	BRYOCOV 	 34.0000 	 20.4613 	4 
MG 	 370.00Π0 	 119.3678 	4 	FLICCOV 	 12.0000 	 10.0995 	4  
MOISREG 	 2.2500 	 0.5000 	4 	CLICCOV 	 7.2500 	 8.6554 	4  
SNOWf2EG 	 2.7500 	 0.5000 	4 	ERECDED 	 14.7500 	 6.6018 	4 
CRYi?REG 	 2.75Π0 	 0.5000 	4 	PROSDED 	 19.2500 	 9.3586 	4  
ΗUΜΜΠCΚ 	 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  

MUSTIER OF PLOTS 	1  

PLOT NUMBERS 	0203  

SAND 	 0.00Π0 	 0.0000 	0 	SLOPE 	 1.0000 	 0.0000  
SILT 	 0,0000 	 0.0000 	0 	ΤΗΑW77 	 24.0000 	 0.0000  

CLAY 	 O.UC)OO 	 Π.0000 	0 	H2ODPΤΗ 	 0.0000 	 0.0000  

HYGMϋ 1S 	 7.5000 	 Π.0000 	1 	SOILCOV 	 0.0000 	 0.0000  

080)161 	 37.3000 	 0.0000 	1 	ROCKCOV 	 0.0000 	 0.0000 	1  
Η2ΟΑΒS Ν 	 190.0000 	 0.0000 	1 	H2OCOV 	 0.0000 	 0.0000 	1  
FLDCAP 	 88.9 ύ 00 	 0.0000 	1 	MARL 	 0.0000 	 0.0000 	1  
WILTPT 	 66.3000 	 0.000Π 	1 	BEAR 	 0.0000 	 0.0000 	1  
AVΗ20 	 22.6000 	 0.0000 	1 	FOX 	 0.0000 	 0.0000 	1  
BΠ Ef1S77 	 1.0400 	 0.π000 	1 	CARFECE 	 0.4000 	 0.0000  

SMΘ IS77 	 42.0000 	 0.0000 	1 	CARGRAZ 	 0.0000 	 0.0000  

PH 	 7.3200 	 0.0000 	1 	SORRL 	 0.0000 	 0.0000  

Ν114 	 17.0000 	 0.0000 	1 	BRWNLEM 	 0.0000 	 0.0000  
Ν03 	 6.9000 	 0.0000 	1 	COLLEM 	 0.2000 	 0.0000 	1  
CO 3 	 4.0000 	 0.0000 	1 	PTARMIG 	 0.0000 	 0.0000 	1  
P 7.0000 	 0.0000 	1 	GOOSE 	 0.0000 	 0.0ο00 	1  
Κ 288.0000 	 0.0000 	1 	MISBIRD 	 0.10 ί 0 	 0.0000 	1  
CA 	 9472.0000 	 0.0000 	1 	BRYOCOV 	 87.0000 	 0.0000  

MG 	 348.0000 	 0.0000 	1 	FLICCOV 	 10.0000 	 0.0000  
MOISREG 	 2.0000 	 0.0000 	1 	CLICCOV 	 0.0000 	 0.0000  
SMυWREG 	 3.0000 	 0.0000 	1 	ERECDED 	 9.0000 	 0.0000  
C Γ)Υ OΗΕΟ 	 2.0000 	 0.0000 	1 	PROSDED 	 27.0000 	 0.0000  
HUMMOCK. 	 3.0000 	 0.0000 	1  

STAND TYPE 	 03  

NUMBER OF PLOTS 	8  
PLOT NUMBERS 	020Α 	02013 	1403 	1504 	1510 	1512 	1515 	1519  

VARIABLE 	AVERAGE VALUE 	STAND. DEVIATION 	Ν 	VARIABLE 	AVERAGE VALUE 	STAND. DEVIATION 	N  

SAND 	 13.9333 	 7.1715 	6 	SLOPE 	 0.0000 	 0.0000 	 8  
SILT 	 62.4000 	 8.9898 	6 	ΤΗΑW77 	 29.3750 	 5.8049 	8  

C Ί .ΑΥ 	 23.6667 	 12.7156 	6 	Η2Θ DΡΤΗ 	 0.0000 	 0.0000 	8  
IIYOIIuIS 	 4.2025 	 1.6Π97 	8 	SOILCOV 	 0.5000 	 0.7559 	8  

ΟΙ t6Γ1ΑΤ 	 23.4500 	 9.7174 	8 	ROCKCOV 	 0.0000 	 0.0000 	8  

020815.8 	 133.02:ι0 	 40.3616 	8 	H2OCOV 	 0.0000 	 0.0000 	8  

FLI.)I..AP 	 56.0675 	 18.2766 	8 	MARL 	 0.0000 	 0.0000 	8  

WILTPT 	 39.3500 	 15.5116 	8 	BEAR 	 0.0000 	 0.0000 	8  

AVH2O 	 10.7375 	 7.6300 	8 	FOX 	 0.0125 	 0.0354 	8  

βΓι Έ ΝS77 	 0.6687 	 0.1695 	8 	CARFECE 	 0.0875 	 0.1356 	 8  
S Γ1ύ Ι S77 	 82.2500 	 28.7340 	8 	CARGRAZ 	 0.0125 	 0.0354 	8  

PH 	 7.2638 	 0.5658 	8 	SORRL 	 0.0000 	 0.0000 	8  

NFI4 	 10.2714 	 3.5208 	7 	BRWNLEM 	 0.0000 	 0.0000 	8  

Ν03 	 10.2571 	 1.5768 	7 	COLLEM 	 0.0000 	 0.0000 	8  

CU3 	 13.5375 	 8.5920 	8 	PTARMIG 	 0.0000 	 0.0000 	8  

Ρ 8.8571 	 3.6253 	7 	GOOSE 	 0.0250 	 0.0707 	8  

Κ 348.8571 	 144.0595 	7 	MISBIRD 	 0.0500 	 0.1414 	8  

CA 	 59 52.2857 	 241.6442 	7 	BRYOCOV 	 73.5000 	 13.3417 	8  
116 	 181.2857 	 96.5586 	7 	FLICCOV 	 6.1250 	 4.5806 	8  

ί 1ύ Ι Sk ΕG 	 2.5000 	 0.5345 	8 	CLICCOV 	 0.6250 	 0.7440 	8  
SNUWREG 	 3.0000 	 0.0000 	8 	ERECDED 	 19.6250 	 7.4821 	8  

CRYυREG 	 1 .62 50 	 0.5175 	8 	PROS0ED 	 41.7500 	 13.6356 	8  

HIINNISCK 	 2.0000 	 0.0000 	8  

STAND TYPE 	 U4  

NUMBER Of PLOTS 	5  
PLOT NUMBERS 	030Α 	0306 	0303 	1409 	1514  

SAND 	 14.3500 	 12.0915 	2 	SLOPE 	 0.0000 	 0.0000 	5  

SILT 	 65.2 ίί 00 	 6.4347 	2 	THAW77 	 31.0000 	 9.6695 	5  

CLAY 	 2Π.4000 	 5.6569 	2 	H2ODPTH 	 0.0000 	 0.0000 	5  

ΗΥ GΜΠΙ3 	 5.0000 	 2.2237 	5 	SOILCOV 	 0.4000 	 0.5477 	5  

URGMAT 	 30 .7υ00 	 14.1501 	5 	ROCKCOV 	 0.0000 	 0.0000 	5  

H2 ύ ΛGSN 	 1 77.08π0 	 65.0307 	5 	H2OCOV 	 0.0000 	 0.0000 	5  

FLDCAP 	 75.2υ00 	 27.2765 	5 	MARL 	 0.0000 	 0.0000 	5  

WILTPT 	 55.5400 	 25.1145 	5 	BEAR 	 0.0000 	 0.0000 	3  

ΑVΙ2Π 	 19.6600 	 9.8167 	5 	FOX 	 0.0000 	 0.0000 	3  

BDENS77 	 0.5340 	 0.2158 	5 	CARFECE 	 0.0667 	 0.0577 	3  

SNOIS77 	116.6000 	 43.6383 	5 	CARGRAZ 	 0.1333 	 0.1155 	3  

PH 	 7.1160 	 0.5521 	5 	SORRL 	 0.0000 	 0.0000 	3  

ΝΗ4 	 11.56 ύ 0 	 2.7144 	5 	BRWNLEM 	 0.1333 	 0.2309 	3  
Νο3 	 12.4000 	 4.1551 	5 	COLLEM 	 0.0000 	 0.0000 	3  

CO3 	 11.0200 	 11.1878 	5 	PTARMIG 	 0.0000 	 0.0000 	3  

P 6.6000 	 4.9295 	5 	GOOSE 	 0.0000 	 0.0000 	3  

Κ. 	 269.8000 	 203.9024 	5 	MISBIRD 	 0.0333 	 0.0577 	3  

CA 	 6479.6000 	 1692.9989 	5 	BRYOCOV 	 65.8000 	 20.5840 	5  

110 	 302,001)0 	 227.6060 	5 	FLICCOV 	 1.0000 	 0.7071 	5  

MO I SREn 	 3.0000 	 0.0000 	5 	CLICCOV 	 0.4000 	 0.5477 	5  

SNυLlREG 	 3.0000 	 0.0000 	5 	ERECDED 	 27.8000 	 7.8549 	5  

CRYukEG 	 1 .4Π00 	 0.5477 	5 	PROSDED 	 29.4000 	 13.3716 	5  
HUhiΓ1oCK 	 2.0000 	 0.0Π00 	5  
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Table Cl (cont'd).  

STAND ΓΥΡ Ē 	 U6 

NIJNLSLR OF 	PLOTS 	3  

P110 	HUNLSERS 	6901 

VHRIABL Ε 	AVERAGE VALUE 

1416 	1 509  

STAND. 	DEVIATION Ν VARIABLE AVERAGE VALUE STAND. 	DEVIATION N 

SAND 	 23.2000 0.0000 1 SLOPE 3.0000 0.0000 3 

SILT 	 61.0000  0.0000 1 THAW77 60.6667 34.7755 3 

CLAY 	 15.8000 0.0000 1 H2ODPTH 0.0000 0.0000 3 

HYG'IDIS 	 4.2333 3.2929 3 SOILCOV 3.6667 2.3094 3 

ORGMAT 	 21.9000 14.7959 3 ROCKCOV 0.3333 0.5774 3 

Η2ΘΑβS Ν 	 115.7667 34.7657 3 Η2ΘCΘV 0.0000 0.0000 3 

FLDCAP 	 47.6667 24.8041 3 MARL 0.0000 0.0000 3 

W I LTP T 	 34.5667 18.7257 3 BEAR 0.0000 0.0000 3 

ΑV Γ Ί2 ύ 	 13.100(ι 7.2173 3 FOX 0.0667 0.1155 3 

ΒΠΕΝδ77 	 0.6600  0.2088 3 CARFECE 0.1667 0.2082 3 

SMŪ IS7 7 	 62.000 ί ι 38.2230 3 CARGRAZ 0.0000 0.0000 3 

P11 	 7.290 ύ  0.3629 3 SORRL 0.0000 0.0000 3 

0114 	 11 .2333 2.9838 3 BRYlNLEM 0.0000 0. 00ύ 0 3 

1103 	 13.1333 5.1695 3 COLLEM 0.3000 0.3464 3 

CO3 	 14.8667  12.3824 3 PTARMIG 0.0000 0.0000 3 

P 	 9.6667 6.5064 3 GOOSE 0.0000 0.0000 3 

Κ 	 316.6667 87.1799 3 MISBIRD 0.1000 0.1732 3 

CA 	 6356.6667 2054.0955 3  BRYOCOV 17.3333 8.7369 3 

MIS 	 289.0000 191.2041 3 FLICCOV 7.0000 9.5394 3 

MOISREG 	 1.6667 0.5774 3 CLICCOV 3.6667 3.5119 3 

SNύ WRCG 	 5.0υ00 0.0000 3 ERECDED 15.6667 4.0415 3 

CRYOtiEG 	 2.3333 0.5774 3 PRΘSDED 26.6667 11.5470 3 

NUrli λciCK 	 4. 0000  0. 0000 3  

STAND  TYPE 	 13 7  
ΝΙΙΓΙΙ3 Ē R OF 	PLOTS 	2  
PLoT  NUMBERS 	0902  1417  

SAND 	 17.2000 0.0000 1 SLOPE 1.0000 0.0000 2 

SILT 	 66.600Π 0.0000 1 T11AW77 32.0000 7.0711 2  
CLAY 	 16.2000 0.0000  1 Η20DP ΤΗ 0.0000 0.0000  2 

HYI.iMO1S 	 3.6000 1.6971 2  SOILCOV 0.5000 0.7071 2 

ORGI1AT 	 1 ύ .4500 5.4447 2  ROCKCOV 0.0000 0.0000 2 

1120ABSN 	 111.0500 3.6062 2 Η2Θ CΘV 0.0000 0.0000 2 

FLDCAP 	 48.6500 8.4146 2 MARL 0.0000  0.0000 2 

WILTPT 	 28.5500 0.3536 2 BEAR 0.0000 0.0000 2 
ΑVΗΣ'0 	 20.161)0  8.0610 2 FOX 0.0500 0.0707 2 
BDEN;;77 	 0.640Π 0.0707 2 CARFECE 0.1000 0.1414 2 
Sf101077 	 65.0600  14.1421 2 CARGRAZ 0.0000 0.0000 2 

PH 	 7.0700  0. ύ 566 2 SORRL 0.0000 0.0000 2 
NtIS 	 9.4500  1.7678 2 BRWNLEM 0.0000 0.0000 2 
Νθ3 	 12.1000 6.3640 2 COLLEM 0.4500 0.4950 2 

CO3 	 14.9500 7.Π004 2 PTARMIG 0.0000 0.0000 2 

P 	 14.5000  2.1213 2 GOOSE 0.0000 0.0000 2 
κ 	 283.000Π 121.6224 2 MISBIRD  0.0000 0.0000  2 
CA 	 6495.0000 1548.5639 2 BRYOCΘV 77.5000 10.6066 2 
MG 	 182.50π0 57.2756 2  FLICCOV 1.0000 1.4142 2 
Μύ 1$R ΕG 	 1.5000  0.7071 2  CLICCOV 0.0000 0.0000 2 
SNOWR Έ G 	 5.0000  0.0000 2 ERECDED 2.5000 2.1213 2 
CRYDREG 	 1.000Π  0.0000  2 PRUSDED 21.0000 1.4142 2 
HUI'lMIlCK 	 2.0000 1.4142 2  

STAND ΤΥΡΕ 	 118  
NUNRER  OF PLOTS 	1 
P1.0  Γ 	NUfIRERS 	1103 

VARIABLE AVERAGE VALUE STAND. 	DEVIATION N VARIABLE AVERAGE VALUE STAND. 	DEVIATION N  

SAND 33.4000 0.0000 1 SLOPE  0.0000 0.0000 
510000  0. Π000 SILf 

 

1 T HAW77 50. 0Π00 0.0000 
CLAY  1 4.8υ00 0.0000 1 Η20DPTΗ 0.0000 0.0000 
HYGI Ι ί11S 1 .50Π0 0.0000 1 SOILCOV 1.0000 0.0000 
ΘRGhIAT 8.0000 0.0000 ROCKCOV 0.0000 0.0000 
Η2υΑΒSΝ 70.9000 0.0000 H2OCOV 0.0000 0.0000 
FLDCAP 23.1000 0.0000 MARL 0.0000 0.0000 
WILT Ρ T 14.6000 0.0000 BEAR 0.0000 0.0000 
AVH2O 8.5000 0.0000 FOX 0.0000 0.0000 
BUENS77 0.8600 0.0000 CARFECE 0.0000 0.0000 
S1101S77 52.000π 0.0000 CARGRAZ 0.0000 0.0000 1 
P11  7.6Π00 0.0000 SORRL 0.0000 0.0000 1 
11114  15.900(1 0.0000 1 BRWNLEM 0.0000 0.0000 1 
Ν&3  5. 1 Π00 0.0000 1  COLLEM 0.0000 0.0000 1 
CO3 3.100 ύ  0.000Π 1 PTARMIG 0.1000 0.0000 
P Π.1000 0.0000 1 GOOSE 0.0000 0.0000  

31Ο000  0.0000 MISBIRD 0.0000 0.0000 
CA 1843.0000  0.0000 BRYOCOV 25.0000 0.0000 1 
MG 86.00Ο0 0.0000 FLICCOV 0.0000 0.0000 1 
Γ° I υ tSR Ē G 3.0υ00 0.0000  CLICCDV 0.0000 0.0000 1 
SNOIIRE9 3.0000 0.0000 ERECDED 30.0000 0.0000 1 
CfiYOF'EG 1.00Π0 0.0000  PROSDED 60.0000 0.0000 
HUM1lO 14: 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  
NUMBER OF PLOTS 	1  
PLOT NUMBERS 	1102  

SAND 	 9.100Π 	 0.0000 	1 	SLOPE 	 2.0000 	 0.0000  
SILT 	 65.4000 	 0.0000 	1 	ΤΗΑ(•177 	 33.0000 	 0.0000  
CLAY 	 25.5Π00 	 0.000Π 	1 	Η2ΘDΡΤΗ 	 0.0000 	 0.0000  
HYGMOIS 	 3.2000 	 0.0000 	1 	SOJLCOV 	 0.0000 	 0.0000  
ΘRGΜΑΤ 	 19.1000 	 0.0000 	1 	ROCKCOV 	 0.0Ο00 	 0.0000  
H2OADSN 	 122.7000 	 0.0000 	 H2ΘC0V 	 0.0000 	 0.0000 	1  
FLDCAP 	 487000 	 0.0000 	 MARL 	 0.0000 	 0.0000 	1  
WILTPT 	 32.9000 	 0.0000 	 BEAR 	 0.0000 	 0.0000 	1  
ΑVΗ2ύ 	 15.8Π00 	 0.0000 	 FOX 	 0.0000 	 0.0000 	1  
BDE ΝS77 	 0.6700 	 0.0000 	1 	CARFECE 	 0.1000 	 0.0000  
SMOIS77 	 62.0000 	 0.0000 	1 	CARGRAZ 	 0.2000 	 0.0000  
PH 	 7 5900 	 0.0000 	1 	SQRRL 	 0.0000 	 0.0000  
ΝΗ4 	 2 2 .2000 	 0.0000 	1 	BRWNLEM 	 0.0000 	 0.0000  
ΝΟ3 	 10.2000 	 0.0000 	1 	COLLEM 	 0.0000 	 0.0000  
CO3 	 14.70Λ0 	 0.0000 	1 	PTARMIG 	 0.0000 	 0.0000  
P 23.0000 	 0.0000 	 GOOSE 	 0.0000 	 0.0000 	 1  
Κ 341(400(4 	 0.0000 	 MISBIRD 	 0.1000 	 0.0000 	1  
CA 	 61Π5.0000 	 0.0000 	 BRYOCOV 	 94.0000 	 0.0000 	1  
MG 	 179.0000 	 0.0000 	1 	FLICCOV 	 0.0000 	 0.0000 	1  
MOISREG 	 2.00π0 	 0.0000 	1 	CLICCOV 	 0.0000 	 0.0000 	1  
SNOWREG 	 4.0()G0 	 0.0000 	1 	ERECDED 	 6.00Π0 	 0.0000  
CRYOREG 	 2.0000 	 0.0000 	1 	PROSDED 	 11.0000 	 0.0000  
FIUMMύ CK 	 2.0000 	 0.000Π 	1  

STAND TYPE 	 U10  
NUMBER OF PLOTS 4  
PLOT NUMBERS 	1002 	1418 	1422 	1502  

VARIABLE 	AVERAGE VALUE 	STAND. DEVIATION 	Ν 	VARIABLE 	AVERAGE VALUE 	STAND. DEVIATION 	N  

SAND 	 51.8000 	 0.0000 	1 	SLOPE 	 1.0000 	 1.1547 	4  
SILT 	 3Π.9000 	 0.0000 	1 	7HAW77 	 49.3333 	 20.5020 	3  
CLAY 	 17.30π0 	 0.0000 	1 	Η20ΟΡΤΗ 	 0.0000 	 0.0000 	3  
HYGMOIS 	 6.1000 	 2.3431 	3 	SOILCOV 	 2.0000 	 2.7080 	4  
OkGMAT 	 35.5333 	 12.0338 	3 	ROCKCOV 	 1.5000 	 2.3805 	4  
H2O0USN 	 1 6 1 .70Π0 	 20.9115 	3 	H2ΘC0V 	 0.0000 	 0.0000 	4  
FLDCAP 	 68.9333 	 17.0254 	3 	MARL 	 0.Π000 	 0.0000 	4  
WIL Τ I' Τ 	 52.6000 	 14.7102 	3 	BEAR 	 0.0250 	 0.0500 	4  
AVF120 	 16.3333 	 9.2576 	3 	FOX 	 0.0250 	 0.0500 	4  
BDΕNS77 	 0.4633 	 0.1210 	3 	CARFECE 	 0.0250 	 0.0500 	4  
SI'(01S77 	 76.3333 	 54.0494 	3 	CARGRAZ 	 0.0000 	 0.0000 	4  
PH 	 7.1200 	 0.5147 	3 	SORRL 	 0.0750 	 0.0500 	4  
ΝΗ4 	 16.0000 	 3.7242 	3 	BRWNLEM 	 0.0000 	 0.0000 	4  
Ν03 	 15.4000 	 5.2574 	3 	COLLEM 	 0.0000 	 0.0000 	4  
CO3 	 8.0000 	 10.5825 	3 	PTARMIG 	 0.0500 	 0.0577 	4  
P 15.0000 	 9.5394 	3 	GOOSE 	 0.0000 	 0.0000 	4  
Κ 233.3333 	 90.4673 	3 	MISBIRD 	 0.1000 	 0.0000 	4  
CA 	 7421.3333 	 2250.5413 	3 	BRY060V 	 21.5000 	 29.5917 	4  
MG 	 517.0000 	 306.2564 	3 	FLICCOV 	 1.0000 	 0.0000 	4  
1'lOISREG 	 2.2500 	 0.5000 	4 	CLICCOV 	 0.7500 	 0.9574 	4  
SMO(JREG 	 2.0000 	 0.0000 	4 	ERECDED 	 25.0000 	 17.3205 	4  
CRYpUEG 	 1.0000 	 0.00π0 	4 	PROSDED 	 12.5000 	 6.4550 	4  
HUN(lOLK 	 2.7500 	 1.5000 	4  

STAND TYPE 	 012  
N(JMBLR OF PLOTS 	2  
PLOT NUMBERS 	1303 

	
1311  

SAND 	 51.4000 	 64.3467 	2 	SLOPE 	 0.0000 	 0.0000 	2  
5111 	 16.4000 	 20.3647 	2 	ΤΗΑW77 	 15.0000 	 5.6569 	 2  
CLAY 	 32.2000 	 43.9820 	2 	H2ODPTH 	 0.0000 	 0.0000 	2  
HYGMOIS 	 6.3500 	 0.9192 	2 	SOILCGV 	 1.0000 	 1.4142 	2  
ΘRGMAT 	 53.3500 	 19.0212 	2 	RΟCKCΟV 	 0.0000 	 0.0000 	2  
Η2ΟΑΒSN 	 140.7300 	 37.4059 	2 	N2000V 	 0.0000 	 0.0000 	 2  
FIDLAF 	 86.0500 	 12.7986 	2 	MARL 	 0.0000 	 0.0000 	2  
0(4. 0 ) 	 55.3000 	 31.5370 	2 	BEAR 	 0.0000 	 0.0000 	1  
AVIl2O 	 30.7500 	 18.7383 	2 	FOX 	 0.0000 	 0.0000 	1  
BDL- NS77 	 0.7750 	 0.6152 	2 	CARFECE 	 0.1000 	 0.0000 	1  
SMOIS77 	 90.5000 	 95.4594 	2 	CARGRAZ 	 0.0000 	 0.0000 	1  
PH 	 5.1400 	 0.0566 	2 	SQRRL 	 0.0000 	 0.0000 	1  
ΝΗ4 	 19.4000 	 0.0000 	1 	BRWNLEM 	 0.0000 	 0.0000 	1  
ΝΟ3 	 9.2000 	 0.0000 	1 	COLLEM 	 0.0000 	 0.0000 	1  
CO3 	 0.0500 	 0.0707 	2 	PTARMIG 	 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 	BRYOCGV 	 25.0000 	 21.2132 	2  
MG 	 638.0000 	 0.0000 	1 	FLlCC5V 	 1.0000 	 0.0000 	2  
MUISR Έ G 	 3.0000 	 0.0000 	2 	CLICCOV 	 1.0000 	 0.0000 	 2  
SΝ0WRΕG 	 3.0000 	 0.0000 	2 	FRFCDED 	 45.0000 	 7.0711 	2  
CRYOREO 	 2.0000 	 0.0000 	2 	PROSDED 	 30.0000 	 0.0000 	2  
F1UMI.IUCK 	 2. 0000 	 0. 0000 	2 
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Table Cl (cont'd).  

STAND TYPE 	 U13 
NUMLER OF PLOTS 	1  
PLUT MlJMBER$ 	1309  

VARIABLE 	AVERAGE VALUE STAND. 	DEVIATION N VARIABLE AVERAGE VALUE STAND. 	DEVIATION N  

SAND 	 67.4000 0.0000 1 SLOPE 0.0000 0.0000 1  

SILT 	 22.9000 0.0000 1 ΤΗΑW77 56.0000 0.0000 1  
CLAY 	 9.7000 0.0000 1 Η2O0ΡΤΗ 0.0000 0.0000 1  

HYGMOIS 	 4.4000 0.0000 1 SΟΙ LCΟV 50.0000 0.0000 1  

ORGMAT 	 43.8000 0.0000 1 ROCKCΟV 0.0000 0.0000 1  

Η2OΑΒSN 	 0.0000 0.0000 0 Η2ΟCΟV 0.0000 0.0000 1  

FLDCAP 	 0.0000 0.0000 0 MARL 0.0000 0.0000 1  
WILTPT 	 0 .0000 0.0000 0 BEAR 0.0000 0.0000 1  
AVH20 	 0.0000 0.0000 0 FOX 0.0000 0.0000 1  

BDΕΝo77 	 0.3500 0.0000 1 CARFECE 0.0000 0.0000 1  
SΜύ 1S77 	170.0000  0.0000 1 CARGRAZ 0.0000 0.0000 1  

P11 	 7.6000 0.0000 1 SORRL 0.0000 0.0000 1  

ΝΙ14 	 0.0000 0 .0000  0 BRWNLEM 0.0000 0.0000 1  
ΝΟ3 	 0.0000 0.0000 0 COLLEM 0.0000 0.0000 1  

CO3 	 3.8000 0.0000 1 PTARMIG 0.0000 0.0000 1  

P 	 0.0000 0.0000 0 GOOSE 0.1000 0.0000  1  

K 	 0.0000 0.0000 0 MISBIRD 0.0000 0.0000  1  
CA 	 0.0000 0.0000 0 BRYOCOV 0.0000 0.0000 1  
MG 	 0.0000 0.0000 0 FLICCOV 0.0000 0.0000 1  
MOISREG 	 3.0000 0.0000 1 CLICCOV 0.0000 0.0000 1  
SNOWREG 	 3.0000 0.0000 1 ERECDED 60.0000 0.0000 1  
CRYOREU 	 3.0000 0.0000 1 PROSDED 60.0000 0.0000 1  
HIJIIMOCK 	 2.0000 0.0000 1  

STARt)  TYPE 	 1114  
NUMBER OF PLOTS 	2  
PLU 1 	IIIJMBERS 	1204 1210   

SAND 	 40.7000 0.1414 2 SLOPE 0.0000 0.0000 2  
SILT 	 49.2500 0.6364 2 ΤΙΙΑW77 61.5000 6.3640 2  
CLAY 	 10.0500 0.7778 2 H2ODPTH 0.0000 0.0000 2  
ΗYGΜΟ IS 	 0.7500 0.0707 2 SOILCOV 57.5000 3.5355 2  
ORGMAT 	 4.7500 0.4950 2 ROCKCOV 0.0000 0.0000 2  
Η2OΑBSN 	 52.2000 0.0000 1 Η2000V 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  
ΑVIΙ20 	 4.8000 0.0000 1 FOX 0.0500 0.0707 2  
ΒDEI1S77 	 0.9550 0.0354 2 CARFECE 0.0500 0.0707 2  
SΜΟ IS77 	 27.5000 3.5355 2 CARGRAZ 0.0000 0.0000 2  
P11 	 7.9000 0.0000 2 SORRL 0.0000 0.0000 2  
ΜΗ4 	 16.1000 0.0000 1 BRWNLEM 0.0000 0.0000 2  
Ν03 	 5.3000 0.0000 1 COLLEM 0.0000 0.0000 2  
CO3 	 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  
MOISREG 	 2.0000 0.0000 2 CLICCOV 0.0000 0.0000 2  
SΝΟWRΕG 	 2.0000 0.0000 2 ERECDED 15.0000 7.0711 2  
CRYOREG 	 1.0000 0.0000 2 PROSDED 10.0000 7.0711 2  
1U11t1Ο C1'. 	 2.0000 0.0000 2  

STAN') TYPE 	 M1  
NUMtlER OF ILOTS 	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 TΗAW77 27.5000 1.0000 4  
CLAY 	 17.6500 6.2933 2 H2ΘDPΤΗ 0.0000 0.0000 4  
ilYGMGIS 	 7.8250 1.4361 4 SOILCOV 36.0000 26.2805 4  
ΟRG Ι IΛΤ 	 56.9500 9.7257 4 ROCKCOV  0.0000 0.0000 4  
Η2ΟΑΒSN 	288.3250 61.8651 4 Η2OCΟV 0.0000 0.0000 4  
FLDCAP 	 109.5500 11.5046 4 MARL 0.0000 0.0000 4  
WILTPT 	 69.0750 12.4350 4 BEAR 0.0000 0.0000 3  
ΑVH20 	 20.4750 3.4817 4 FOX 0.0000 0.0000 3  
ΒΟΕΝS77 	 0.2225 0.0050 4 CARFECE 0.0333 0.0577 3  
SΜΟ IS77 	311.5000 34.4915 4 CARGRAZ 0.0000 0.0000 3  
PH 	 5.7700 0.4764 4 SORRL 0.0000 0.0000 3  
ΝΗ4 	 13.3500 2.2113 4 BRWNLEM 0.0000 0.0000 3  
NO3 	 12.4000 1.5706 4 COLLEM 0.0000 0.0000 3  
CO3 	 0.5250 0.5679 4 PTARMIG 0.0000 0.0000 3  
P 	 2.2500 0.5000 4 GOOSE 0.0000 0.0000 3  
K 	 212.2500 38.1696 4 MISBIRD 0.2000 0.2000 3  
CA 	 5189.5000 581.3390 4 BRYOCOV 30.2500 9.1788 4  
MG 	 296.5000 45.9964 4 FLICCOV 0.0000 0.0000 4  
MDISREG 	 4.0000  0.0000 4 CLICCOV 0.0000 0.0000 4  
5M0W11EG 	 3.0000 0.0000 4 ERECDED 17.2500 2.6300 4  
CRYOREG 	 1.0000 0.0000 4 PROSDED 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.  

STAND TYPE 	 Μ2 
NUMBER OF PLOTS 	8  

PLOT NUMBERS 	0408 0408 	1304 1308 1501 	1503 1511 	1516 

SAND 32.2000 29.6341 7 SLOPE 0.0000 0.00Π0 8 
SILT 49.8Π00 27.2904 7 TNAW77 31.1250 6.5778 8 
CLAY  18.IJUOO 8.6741 7 Η2ΘDΡΤΗ 0.3750 1 .06ύ 7 8 
HYGMOI S 5.δ500 2.6328 8 S0ILCΘV 7.7500 9.9ς64 8 
ΟRGΜΑΤ 38.λ500 20.4306 8 ROCKCOV 0.0000 0.0000 8 
H2OABSN 228.0375 99.9905 8 H2OCOV 1.5000 2.5071 8 
FLDCAP 78.5125 34.1701 8 MARL 29.5000 19.4789 8 
WILTPT 65.1875 32.1475 8 BEAR 0.0000 0.0000 8 
AVH2O 13.3250 5.4300 8 FOX 0.0000 0.0000 8 
ΒΠΕΝS77 0.3300 0.1195 8 CARFECE 0.0000 0.0000 8 
SMOIS77 231.3750 147.3382 8 CARGRAZ 0.1625 0.1506 8 
PH  7.0075 0.8148 8 SQRRL 0.0000 0.0000 8 
ΝΗ4 15.8500 9.5226 8 BRWNLEM 0.0125 0.0354 8 
ΝΟ3 12.8875 3.1975 8 COLLEM 0.0250 0.0707 8 
CO3 11.65Π0 10.0798 8 PTARMIG 0.0125 0.0354 8 
P 9.6250 4.8679 8 GOOSE  0.0000 0.0000 8 
Κ 395.8750 122.4412 8 MISBIRD 0.0125 0.0354 8 
CA 6228.6250 1573.0095 8 BRΥOCOV 63.5000 39.4136 8 
MG 391.6200  403.8797 8 FLICCOV 0.0000 0.0000 8 
MOISREG 3.8750 0.3536 8 CLICCOV 0.0000 0.0000 8 
SNOWREG 3.0000 0.0000 8 ERECDED 21.5000 13.9489 8 
CRYOREG 1.0Π00 0.0000 8 PROSDED 19.5000 14.8324 8 
HUMMOCK 1.3750 0.5175 8 

STAND TYPE 	 Μ3 
NUMBER OF PLOTS 	2  

PLOT NUMBERS 	1203 1205  

VARIABLE 	AVERAGE VALUE STAND. 	DEVIATION N VARIABLE AVERAGE VALUE STAND. 	DEVIATION N 

SAND 	 32.8000 0.0000 1 SLOPE 0.0000 0.0000 2 

511_1- 	 53.70Π0 0.0000 1 7HAW77 25.0000 8.4853 2 

CLAY 	 13.5000 0.0000 1 H2ODPTN  0.0000 0.0000 2 

IIYGMOIS 	 1.7000 0.2828 2 SOILCOV 0.0000 0.0000 2 
0RG 1 4 1 	 14.01)00  5.79δ3 2  ROCKCOV 0.0000 0.0000 2 

N2UAL'SN 	 141.30ο0 43.9820 2 H2ΘC0V 0.0000 0.0000 2 

FLDCΛ P 	 37. 	000  22.7688 2 MARL 5.0000 0.0000 2 

WILlFT 	 27.35Π0 14.4957 2 BEAR 0.0000 0.0000 2 

AVN2 Ū 	 9.750Π 8.2731 2 FOX 0.0000 0.0000 2 

ϋ 0ΕΝS77 	 π.7250 0.2333 2 CARFECE 0.0000 0.0000 2 

SM01577 	 71,u0U Ū  28.2843 2 CARGRAZ 0.0000 0.0000 2 

PN 	 7. 50 1) 0 0.1414 2 SQRRL 0.0000 0.0000 2 

ΝΙ -14 	 21.3500 2.4749 2 BRWNLEM 0.0000 0.0000 2 

Ν03 	 6.50Π0 0.9899 2 COLLEM Π.0000 0.0000 2 

603 	 23.00π0 1.4142 2 PTARM[G 0.0000 0.0000 2 

P 	 8.5000 2.1213 2 GOOSE 0.4000 0.5657 2 

Κ 	 49.0000  2.8284 2 MISBIRD 0.00π0 0.0000 2 

CA 	 1796.0000 161.2203 2 BRYOCOV 97.5000 3.5355 2 

NG 	 90.0000  39.5980 2 FLICCOV 0.0000 0.0000 2 

MŪ I SKEG 	 4.0015(1  0. 000Π 2 CLICCOV 0.0000 0.0000 2 

SNŪ WRLG 	 3.0000  0.0000 2 ERECDED 27.5000 17.6777 2 

CRYURFG 	 1.0000 0.0π00 2 PROSDED 15.0000 14.1421 2 

HUr1Μ0 CK 	 1 .5υ00 Π .707 1 2 

STAND TYPE 	 MA  

NUMBER OF PLOTS 	4 

PLOT NUMBERS 	050A 0508 	1413 	1517 

SAND 	 6.2000 0.0000 2 SLOPE 0.0000 0.0000 4 

SIL7 	 73.30υ0 3.5355 2 THAW77 32.5000 3.0000 4 

CLAY 	 20.500Π 3.5355 2 Η2Ο DΡΤΗ 2.2500 2.8723 4 

HYGI'ιG  I -:, 	 13. 1000 2.3700 4 S0 1  LCUV 29. 5000 28. 9540 4  

ORGMΛ T 	 38.92 0 π 17.2283 4 ROCKCGV 0.0000 0.0000 4 

)Ι '2 ΠΑ L._; Ν 	 2λ9.8750 68.5028 4 H2OCOV 27.0000 24.5628 4  

FLI)LAI 	 87.350Γι 34.4613 4 MARL 45.5000 34.7803 4 

WI)  Γ 	Γ 	 78.0250  33. 9968 4 BEAR 0.0000 0.0000 4  

.0.V1120 	 8.8250 4.9040 4 FOX 0.0000 0.0000 4 

β DΕΓ1877 	 0.2400  Π . 1802 4 CARFECE 0.0000 0.0000 4 
S1101S77 	 349.250Π 162.7193 4 CARGRAZ 0.0000 0.0000 4 

P11 	 6.9475 0.8448 4 SQRRL 0.00Π0 0.0000 4 

ΝΗ4 	 21.1333 12.5835 3 BRWNLEM 0.0000 0.0000 4 

Νϋ 3 	 16.4333 3.9017 3 COLLEM 0.0000 0.0000 4 
CO3 	 12.6250 10.8954 4 PTARMIG 0.0000 0.0000 4 

P 	 9.0Π00  5.6000  3 GOOSE 0.0250 0.0500 4 

Κ. 	 287.3333 179.7229 3 MISBIRD 0.0000 0.0000 4 
CA 	 5229.3333 427.2392 3 BRYOCOV 26.2500 26.0560 4 
MG 	 258.6667 170.2948 3 FLICCΘV 0.000Π 0.0000 4 

M0ISREG 	 4.50Π0 0.5774 4 CLICCOV 0.0000 0.0000 4 

S ΓIOWREG 	 3. 0000  0.0000 4 ERECDED 21.0000 11.1654 4 

CRY0F:1_- G 	 1 .0)500 0.0000  4 PROSDED 9.2500 5.7373 4 
I1 91 11  1υ r1; 	 1 .  0000  0. 0000 4  
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Table Cl (cont'd).  

STAND TYPE 	 MS  

NUMBER OF PLOTS 	2  
PLOT NI))C ΚS 	1101 

	
1508  

VARIABLE 	AVERAGE VALUE 	STAND. DEVIATION 	N 	VARIABLE 	AVERAGE VALUE 	STAND. DEVIATION 	N  

SAND 	 52.2000 	 0.0000 	 1 	SLOPE 	 0 . 0000 	 0.0000 	2  

SILT 	 32.6000 	 0.000ο 	1 	ΤΗΑW77 	 48.5000 	 10.6066 	2  

CLAY 	 15.2000 	 0.0000 	1 	Η2ΘDΡΤΗ 	 0.0000 	 0.0000 	2  

HYG Γ101 S 	 0.9000 	 0.7071 	2 	S0ILCOV 	 11.5000 	 3.5355 	2  

ORGMAT 	 5.7500 	 4.8790 	2 	ROCKC0V 	 0.0000 	 0.0000 	2  

H2O.ADSN 	 64.1000 	 38.6080 	2 	Η2Θ CΘV 	 0.0000 	 0.0000 	2  

FLDCAP 	 14.8500 	 12.6572 	2 	MARL 	 0.0000 	 0.0000 	2  

WIL ΤPT 	 11.2000 	 10.7480 	2 	BEAR 	 0.0000 	 0.0000 	2  

ΑVH2 Ū 	 3.6500 	 1.9092 	2 	FOX 	 0.0000 	 0.0000 	2  

ϋ DFNS77 	 0.6800 	 0.1838 	2 	CARFECE 	 0.0000 	 0.0000 	2  

SMd1o77 	 54.50Π0 	 23.3345 	2 	CARGRAZ 	 0. 3 ύ 00 	 0.4243 	2  

PH 	 7.720 ύ 	 0.1556 	2 	SORRL 	 0.0000 	 0.0000 	2  

ΝΗ4 	 10.8π00 	 5.9397 	2 	BRWNLEM 	 0.0000 	 0.0000 	2  

Νυ3 	 9.Π:ίŌ Ο 	 2.19 2_ Λ 	2 	COLLEM 	 0.0000 	 0.0000 	2  

00 3 	 14.300Π 	 0.5657 	2 	PTARMIG 	 0.0000 	 0.0000 	2  

P 11.5000 	 3.5355 	2 	GOOSE 	 0.0000 	 0.0000 	2  

Κ 546.0000 	 22.6274 	 2 	MISBIRD 	 0.0500 	 0.0707 	2  

CA 	 32 28.5000 	 771.4535 	2 	BRYOCOV 	 25.5000 	 2.1213 	2  

MG 	 54.5000 	 14,8492 	2 	FLICCOV 	 0.0000 	 0.0000 	2  

MOISREG 	 2.5000 	 0,7071 	2 	CLICCOV 	 0.0000 	 0.0000 	2  

SNOWREG 	 5.0000 	 0.0000 	2 	ERECDED 	 14.5000 	 2.1213 	2  

CRYOR Ē G 	 1.0000 	 0.0000 	2 	PROSDED 	 26.0000 	 29.6985 	2  

HUI1IIUCK 	 1.0000 	 0.0000 	2  

STAND TYPE  

NIIIIUER OF PLOTS  
PLOT NUMBERS  

SAND 	 44.40Π0 	 0.0000 	 SLOPE 	 0.0000 	 0.0000 	 1  
S ILT 	 41.6Π00 	 0,0000 	 TNAW77 	 63.0000 	 0.0000 	 1  
CLAY 	 14.0000 	 0.0000 	 Η20DPT Η 	 0.0000 	 0.0000 	 1  
HYGMU I S 	 1.5000 	 0.0000 	 SOILCOV 	 2.0000 	 0.0000 	 1  
ΘΡ,GΜΑΤ 	 7.1000 	 0.0000 	 1 	ROCKC0V 	 0.0000 	 0.0000 	1  

H2OABSN 	 6 ΰ .0000 	 0.0000 	 1 	H2OCOV 	 0.0000 	 0.0000 	 1  
FLDCAP 	 20.9υ00 	 0.0000 	 1 	MARL 	 0.0000 	 0.0000 	 1  
WILTPT 	 Ι2.2000 	 0.0000 	 1 	BEAR 	 0.0000 	 0.0000 	 0  
ΑVΗ2Π 	 8.7000 	 0.0000 	 FOX 	 0.0000 	 0.0000 	0  
ΒΠΕΝS77 	 0.9100 	 0.0000 	 CARFECE 	 0.0000 	 0.0000 	0  
SΜυ1577 	 49,0000 	 0.0000 	 CARGRAZ 	 0.0000 	 0.0000 	0  
P1 	 7.7000 	 0. 00Π0 	 SORRL 	 0.0000 	 0.0000 	0  
ΝΗ4 	 17. 0000 	 0.0000 	 BRWNLEM 	 0.0000 	 0.0000 	0  
ΝΟ3 	 4.50π0 	 0.0000 	 1 	COLLEM 	 0.0000 	 0.0000 	0  
CO3 	 4.6000 	 0.0000 	 1 	PTARMIG 	 0.0000 	 0.0000 	0  
P 0.1000 	 0.0000 	 1 	GOOSE 	 0.0000 	 0.0000 	0  
Κ 36.0000 	 0.0000 	 1 	MISBIRD 	 0.0000 	 0.0000 	0  
CA 	 1377.0000 	 0.0000 	 1 	BRY ΘCOV 	 1.0000 	 0.0000 	 1  
MG 	 123.Π000 	 0.0000 	 FLICCOV 	 0.0000 	 0.0000 	 1  
MOISREG 	 2.00Π0 	 0.0000 	 CLICCOV 	 0.0000 	 0.0000 	 1  
SNOWREG 	 3.0υ00 	 0.0000 	 ERECDED 	 20.0000 	 0.0000 	 1  
CRYOkEG 	 1.0000 	 0.00 ύ 0 	 PROSDED 	 5.0000 	 0.0000 	 1  
HUMMOCK 	 1 .0 ύ 00 	 0.0000  

STAND TYPE 	 MS  

NUMLIER OF PLOTS 	1  
PLOT NUMBERS 	1306  

VARIABLE 	AVERAGE VALUE 	STAND. DEVIATION 	N 	VARIABLE 	AVERAGE VALUE 	STAND. DEVIATION 	N  

SAND 	 26.3000 	 0.0000 	 1 	SLOPE 	 0.0000 	 0.0000 	 1  
SILT 	 25. 1 0Π0 	 0.0000 	 1 	THAW77 	 22.0000 	 0.0000 	 1  
CLAY 	 48.2000 	 0.0000 	 1 	Η20DPTΗ 	 0.0000 	 0.0000 	1  
HYGMOIS 	 7.0000 	 0.0000 	1 	SO I LCOV 	 1.0Ο00 	 0. 00Ο0 	1  
ORGMAT 	 43.1000 	 0.0000 	1 	ROCKCOV 	 0.0000 	 0.0000 	 1  
Η2ΟΑΒSΝ 	204.0ο00 	 0.0000 	 Η20CΘV 	 0.0000 	 0.0000 	1  
FLDCAP 	 93.6υ00 	 0.0000 	 MARL 	 0.0000 	 0.0000 	1  
WILTP7 	 57.50Π0 	 0.0000 	 BEAR 	 0.0000 	 0.0000 	1  
ΑVΗ2Ο 	 36.1000 	 0.0000 	 FOX 	 0.0000 	 0.0000 	 1  
BDENS77 	 0.3500 	 0.0000 	 CARFECE 	 0.0000 	 0.0000 	 1  
SMOIS77 	 202.0000 	 0.0000 	 CARGRAZ 	 0.0000 	 0.0000 	 1  
PH 	 5.8500 	 0.0000 	 SORRL 	 0.0000 	 0.0000 	 1  
ΝΗ4 	 15.0000 	 0.0000 	 BRWNLEM 	 0.1000 	 0.0000 	 1  
ΝΟ3 	 9.7Π00 	 0.0000 	1 	COLLEM 	 0.0000 	 0.0000 	 1  
CO3 	 0.6Π00 	 0.0000 	 1 	PTARMIG 	 0.0000 	 0.0000 	 1  
P 1.Π00(1 	 0.0000 	1 	GOOSE 	 0.0000 	 0.0000 	1  
Κ 356.0000 	 0.0000 	 1 	MISBIRD 	 0.0000 	 0.0000 	1  
CA 	 0016.0000 	 0.0000 	 BRYOCOV 	 20.0000 	 0.0000 	1  
MG 	 845.00 ύ 0 	 0.0000 	 FLICCOV 	 0.0000 	 0.0000 	1  
MUISItEG 	 4.0000 	 0.0000 	 CLICCOV 	 0.0000 	 0.0000 	1  
SNOWREG 	 3.0000 	 0.0000 	 ERECDED 	 40.0000 	 0.0000 	1  
CRYOREG 	 1.000Π 	 0.0000 	 PROSDED 	 50.0000 	 0.0000 	 1  
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 	 119 
NUMBER OF PLOTS 	2 
PLOT NUMBERS 	1302 1318 

SAND 59.45Π0 22.9810 2 SLOPE 0.0000 0.0000 2 
SILT 28.6000 21.3546 2 THAW77 43.0000 11.3137 2 
CLAY 11.9500 1.6263 2 H2ODPTH 0.0000 0.0000 2 
HYBIIOIS 2.0500 1.7678 2 SO ILCOV 7.5000 3.5355 2 
OF:GMΑ Y 23.0500 23.1224 2 ROCKCOV 0.0000 0.0000 2 
Η2υΑβSΝ 69.7Π00 0.0000 1 H2000V 2.5000 3.5355 2 
FLDCAP 17.9Π00 0.0000 1 MARL 0.0000 0.0000 2 
WILTPT 12.600Π 0.0000 1 BEAR 0.0000 0.0000 2 
ΑVΗ2Π 5.3000 0.0000 1 FOX 0.0000 0.0000 2 
BDF ΝS77 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.Π500 0.6364 2 SORRL 0.0000 0.0000 2 
ΝΗ4 18.30Π0 0.0000 1 BRWNLEM 0.0000 0.0000 2 
003 5.0Λ00 0.0000 1 COLLEM 0.0000 0.0000 2 
Cύ 3 12.35π0 17,4655 2 PTARMIG 0.0500 0.0707 2 
Ρ 0.1000 0.0000 1 GOOSE 0.5000 0.5657 2 
Κ 92.00ύ 0 0.0000 1 MISBIRD 0.0000 0.0000 2 
CA 1399.0000 0.0000 1 BRYOCOV 0.5000 0.7071 2 
MG 256,0050 0.0000 1 FLICCOV 0.0000 0.0000 2 
Γ1υ ISREG 4.50Ο0 0.7071 2 CLICCOV 0.0000 0.0000 2 
SNGIIRFG  4.0000 1.4142 2 ERECDED 30.0000 28.2843 2 
CRYnI'LG 1.0000 0.0000 2 PROSDED 7.5000 3.5355 2 
HUMMOCK 1 . 0000 Π. 0000 2 

STAND TYPE. 	 1110 
NUMBER OF PLOTS 	1 
PLOT NUMBERS 	1310 

VARIABLE 	AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. DEVIATION N 

SAND 	 94.2000 0.0000 1 SLOPE 0.0000 0.0000 1  
SILT 	 3.6000 0.0000 1 ΤΗΑW77 21.0000 0.0000 1 
CLAY 	 2.2000 0.0000 1 Η2βDΡΤΗ 0.0000 0.0000 1 
HYGMO[S 	 6.6000 0.0000 1 SOILCOV 10.0000 0.0000 1 
ORGfIAT 	 62.3000 0.0000 1 ROCKCOV 0.0000 0.0000 1 
Η20Αβ SΝ 	 3Π9.5000 0.0000 1 H2ΘCOV 1.0000 0.0000 1 
FLDCAP 	 111.9π00 0.0000 1 MARL 0.0000 0.0000 1 
WILTPT 	 8β.3000 0.0000 1 BEAR 0.0000 0.0000 
AVH2O 	 23.6000 0.0000 1 FOX 0.0000 0.0000 
BDF ΝS77 	 0.2-100 0.0000 1 CARFECE 0.0000 0.0000 
SMOIS77 	 290.Π000 0.0000 1 CARGRAZ 0.0000 0.0000 1 
PH 	 5.2000 0.0000 1 SORRL 0.0900 0.0000 1 
Ν114 	 0.0000 0.0000 0 BRWNLEM 0.0000 0.0000 1 
ΝΟ3 	 0.0000 0.0000 0 COLLEM 0.0000 0.0000 1 
CO3 	 0.0π00 0.0000 1 PTARMIG 0.0000 0.0000 1  
Ρ 	 0.0000 0.0000 0 GOOSE 0.0000 0.0000 1  
Κ 	 0.0000 0.0000 0 MISBIRD 0.0000 0.0000 
CA 	 0.0000 0.0000 0 BRYOCOV 5.0000 0.0000 1 
MG 	 0.0000 0.0000 0 FLICCOV 0.0000 0.0000 
MOISREG 	 4.0000 0.0000 1 CLICCOV 1.0000 0.0000 
SNCιWR Έ G 	 3.0000 0.0000 1 ERECDED 10.0000 0.0000 
CRYDREG 	 1.0000  0.0000 1 PROSDED 40.0000 0.0000 
Hl1P11I0CK 	 2.0000 0.0000 1  

STAND TYPE 	 M11 
NUMBER OF PLOTS 	1 
PLOT NUMBERS 	1209  

SAND 	 79.7000 0.0000 1 SLOPE 0.0000 0.0000 1 
SILT 	 14.0000 0.0000 1 ΤΗΑW77 48.0000 0.0000 1 
CLAY 	 6.3000 0.0000 1 Η2ΟDP ΤΗ 0.0000 0.0000 1 
HY000IS 	 0.3000 0.0000 1 SOILCOV 60.0000 0.0000 1 
ORGMAT 	 3.0000 0.0000 1 ROCKCOV 0.0000 0.0000 1 
Η2ΟΑBS Ν 	 0.0000 0.0000 0 Η2OCΟV 0.0000 0.0000 1 
FLDCAP 	 0.0000 0,0000 0 MARL 0.0000 0.0000 1 
WILTPT 	 0.0000 0.0000 0 BEAR 0.0000 0.0000 1 
ΑV1 Ι20 	 0.0000 0.0000 0 FOX 0.0000 0.0000 1 
ΒΒΕΝS77 	 0.8900 0.0000 1 CARFECE 0.0000 0.0000 1 
S1101S77 	 33.0000 0.0000 1 CARGRAZ 0.0000 0.0000 1 
PH 	 8.1000 0.0000 1 SORRL 0.2000 0.0000 1 
ΝH4 	 0.0000 0.0000 0 BRWNLEM 0.0000 0.0000 1 
003 	 0.0000 0.0000 0 COLLEM 0.0000 0.0000 1 
CO3 	 26.4000 0.0000 1 PTARMIG 0.0000 0.0000 1  
P 	 0.0000 0.0000 0 GOOSE 0.4000 0.0000 1  
K 	 0.0000 0.0000 0 MISBIRD 0.0000 0.0000 1 
CA 	 0.0000 0.0000 0 BRYDCOV 0.0000 0.0000 1 
MG 	 0.0000 0.0000 0 FLICCDV 0.0000 0.0000 1 
M0ISREG 	 3.0000 0.0000 1 CLICCOV 0.0000 0.0000 1 
S000KEG 	 3.0000 0.0000 1 ERECDED 25.0000 0.0000 1 
CRY0RF3 	 1.0000 0.0000 1 PROSDED 15.0000 0.0000 1 
HUMI10CK 	 1 . υO00 0. 0000 1  
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Table Cl (cont'd).  

STAND TYRE 	 E1 

NUMBER OF PLOTS 	3 
PI.Oi 	NUIIDERS 	1402 

VARIABLE 	AVERAGE VALUE 

1408 	1518 

STAND. 	DEVIATION N VARIABLE AVERAGE VALUE STAND. 	DEVIATION N  

SAND 	 0.00π0 0.0000 0 SLOPE 0.0000 0.0000 3 

SILT 	 0.0000 0.0000 0 ΤΗAW77 32.3333 1.1547 3 

CLAY 	 0.0000 0.0000 0 Η2ΘDΡΤΗ 6.6667 6.6583 3 

HYGMOIS 	 7.Π000 3.2604 3 SOILCOV 13.3333 23.0940 3 

ΘRGMAT 	 46.2000 19.2486 3  ROCKCOV 0.0000 0.0000 3 

H2OABSN 	 273.3667 93.7311 3 Η2ΘCΘV 62.3333 34.2685 3 

FLDCAP 	 98.9667 27.7594 3 MARL 13.3333 23.0940 3 

WILTPI 	 63.9667 23.1141 3 BEAR 0.0000 0.0000 3 
AVH2O 	 35.0000 9.2968 3 FOX 0.0000 0.0000 3 
βD Ē ΝS77 	 0.2033 0.1286 3 CARFECE 0.0000 0.0000 3 
SMOI:S77 	 413.6667 219.0304 3 CARGRAZ 0.0000 0.0000 3 
f'Il 	 6.5367 0.9341 3 SORRL 0.0000 0.0000 3 
ΝΙ14 	 12.301)0  0.7071 2 BRWNLEM 0.000Π 0.0000 3 
Νύ 3 	 9.0Π00 2.1213 2 COLLEM 0.0000 0.0000 3 
CO3 	 10.3333 16.2531 3 PTARMIG 0.0333 0.0577 3 
P 	 5.0000  6.9282 3 GOOSE 0.0000 0.0000 3 
Κ 	 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 FLICCOV 0.0000 0.0000  3 
ΜΘΙ SΓ:Εβ 	 5.0000 0.0000 3 CLICCOV 0.0000 0.0000 3 
SNΘWREG 	 3.0000 0.0000 3 ERECDED 8.3333 5.7735 3 
CRYOREG 	 1.Π000 0.0000 3  PROSDED 43.6667 41.8609 3 
HIJMMOCK 	 1.0000 0.0000 3 

STAND TYPE 	 Ε2  
NUMBER OF PLOTS 	3 

PL01 NUMBERS 	060A 0608 	1307 

SAND 	 20.1333 13.4834 3 SLOPE 0.0000 0.0000 3 
SILT 	 40.5667 10.0719 3 TI1AW77 33.0000 8.1854 3 
CLAY 	 39.300Ο 19.7274 3 Η2ΘDΡΤΗ 31.6667 27.0617 3 
HYGMOIS 	 5.1333 3.1723 3 SOILCOV 46.0000 18.52Ο3 3 
ORGMAT 	 35.9667 24.3599 3 ROCKCOV 0.0000 0.0000 3 
Η2ΘΑβSΝ 	 294.1333 289.5780 3 Η2ΘCΘV 69.0000 53.6936 3 
FLDCAP 	 94.6333 68.1030 3 MARL 31.6667 50.5800 3 
WILTOT 	 76.1000 70.7844 3 BEAR  0.0000 0.0000 3 
AVH?_Π 	 18.5333 3.1723 3 FOX 0.0000 0.0000 3 
βD Έ NS77 	 0.3650 0.3465 2 CARFECE 0.0000 0.0000 3 
Sh101S77 	 304.0000 308.2986 2 CARGRAZ 0.0000 0.0000 3 
FH 	 7.0900  0.6938 3 SORRL 0.0000 0.0000 3 
Nil -i 	 25.55υ ύ  5.1619 2 BRWNLEM 0.0000 0.0000 3 
i903 	 8.6000 1.6971 2 COLLEM 0.0000 0.0 ύ 00 3 
CO3 	 1 ύ .4333 14.8210 3 PTARMIG 0.0000 0.0000 3 
P 	 7. 50υ0 4.9497 2 GOOSE 0.0000 0.0000 3 
Κ 	 250.5000 297.6920 2 MISGIRD 0.0000 0.0000 3 
CA 	 4600.5υ00 2749.9383 2 ΒRYOCOV 0.3333 0.5774 3 
MG 	 231.0000 240.4163 2  FLICCOV 0.0000 0.0000 3 
MOISREG 	 5.0υ00 0.0000 3 CLICCOV 0.0000 0.0000 3 
SNOWREG 	 3.0000 0.0000 3 ERECDED 15.3333 9.6090 3 
CRYOREG 	 1.0U00  0. ύ 000 3  PROSDED 42.3333 26.5769 3 
HUMMUCK 	 1.0Π00 0.0000 3 

STAND TYPE 	 Ε3 
NUMBER OF PLOTS 	1 

PLOT NUMBERS 	1206 

VARIABLE AVERAGE VALUE STAND. DEVIATION N VARIABLE AVERAGE VALUE STAND. 	DEVIATION N 

SAND  0.0Π00 0.0000 0 SLOPE  0.0000 0.0000 1 
SIL.T  0.0000  0.0000 0 THAW77 34.0000 0.0000 1 
CLAY  0.π000 0.0000 0 Η2ΘDΡΤΗ 31.0000 0.0000 1 
ΗΥ0Μι31 S 1.2Π00 0.0000 1 SΘ ILCOV 0.0000 0.0000 1 
ORGMNT 9.5υ00 0.0000 1 ROCKCOV 0.0000 0.0000 1 
Η20ΑΒSΝ 92.5Λ00 0.0000 1 H2OCOV 90.0000 0.0000 1 
FLDCAP 20.1000 0.0000 1 MARL 60.0000 0.0000 1 
WILTPI 16.5000 0.0000 1 BEAR 0.0000 0.0000 1 
AVH2O 3.6000 0.0000 1 FOX 0.0000 0.0000 1 
BDENS77 0.2400 0.0000 1 CARFECE 0.0000 0.0000 1 
SMOIS77 247.0 ύ 00 0.0000 1 CARGRAZ 0.0000 0.0000 1 
PH 7.5000 0.0000 1 SORRL 0.0000 0.0000 1 
ΓJΗ4 40.1000 0.0000 1 BRWNLEM 0.0000 0.0000 1 
Γ103 5.1000 0.0Π00 1 COLLEM 0.0000 0.0000 1 
CO3 14.30Π0 0.0000 1  PTARMIG 0.0000 0.0000 1 
P 2.0π00 0.0000 1 GOOSE  0.0000 0.0000 1 

Κ  .4.0000  0.0000 1 MISBIRD 0.0000 0.0000 1 
CA 1405.0000  0.0000 1 BRYOCOV 100.0000 0.0000 1 

MG 50.0000  0.0000 1 FLICCOV 0.0000 0.0000  1 

MOISRLG 5.0000 0.0000 1  CLICCOV 0.0000 0.0000 1 
S(IOWREG 3.00Π0 0.0000 1 ERECDED 0.0000 0.0000 1 
CRYOREG 1.0000  0.0000 1 PROSDED 0.0000 0.0000 1 
HIIIIIIUCK  1.0000 0.0000 1 
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Table C2. Species data summaries of all stand types.  

STAND TYPE 
NUMBER OF PLOTS  
PLOT NUMEERS  

81  
6 
0108 	1001 	1411 	1505 	1513 	1520 

S ΤΑΝΠ  TYPE 
 NIIIIIJER OΓ PLOTS  

Pt f NIIMI%FRS 

β2 
3  
Π1ΟΑ 	1401 	1412 

Τ  A  ΧΟΝ 
MEAN PCT STAND 
COVER 	DEV 	N TAXON 

MEAN PCT STAND 
COVER 	0EV 	N 

ARCTAGROSTIS LATIFOLIA S.L. + 1 ALOPEGURUS ALPlNUS ALpINUS + 1  
ASTkHGP.L.US UMBELLATUS 0.6  0.6 4  RRTENISIA ARCTICA ARCTICA 0.9  1.5 1  
BRAVA PURPURASCLNS + 1  CARDAMIN Ē  DIGITATA Ο . 1  0.0 3  
CΑRΕ X Μι SΑΓΟRΑ ΜΙ SANDRA + 1  CARER M I SANDRA M I SANDRA  1.4 2.3 2  
CARER DGTUH0A7A  + 1 CARES ROTUNDATA 0.2 0.3 2  
CARPS I;UPESTD 1 S  3.1 3.0 4  CARES RUpESTR1S 0.2  0.4 1  
CARLX SCI TED IDEA  0.2  0.5 2  CAREX SP. + 1  

CARES SP. + 1 CASSICIPF 7E1NRGONA 7ETRAGONA 0.1 Ο .1 2  
CASSIoPE 7ETRAGONA 7ETRAGONA 0.3  0.7 1 CI IkYSAIITNEMUM 	1 (ITEGR I FOL1 UM  0.1 0.2 1  
CHRYSANTHEMUM INTEGRIFOLIUM 0.1 0.1 2 0RA1IA ALP 1NA 0.1 Ο.1 2  
DRΑΒΑ Α L.P ΙΝΑ 0.1 0.1 4  DΤ)ΑΙ I Α LΑC ΤFΑ  + 1  
DRPAS 	INrFGRIFOLIA 	1NTFGRIFOLIA 47.9 19.8 6  DI2YAS 1N1E0RZF0UA WTFGRIFOLIA  51.2 7.6 3 
EOUISETUM VARIEGATUM + 1 ERIOPAQRUM ANGUSTIFOLI 	S.L. 0.1 0.1 2  
ERl0P11ORUM qHGUST1F0LZUN S.L. + 1 EUIRENA Ē DWARDSII + 1  

KOBRESIA MYOSUROIDES + 1 FESTIJCA I3AFF Ι HENSI S  + 1  
LLOYUlA SEROTINA 0.1 0.1 3  JUl-ICUS RtGLUMIS  + 1  
ΜΙ NUARTIA ARCTICA 0.2  0.3 4  LESDUERFLLq ARCTICA + 1  

DXV 1ITOP  Ι  S NIGRESCFNS ERYOPHILA 2.4 3.9 4 LIJZDLA ARCT I CA  + 1  

PAPAVER MACOliN  Τ  I 0.1 0.1 4  LMZULA CTNFUSA  + 1  

PARDYA HUUICAIJLIS NUDIGAULLS 0.2 0.4 2  MINUARTIA ARCTICA 0.6 1.1 1  
PLO C1I.RRIS CAPITATA  0.1 0.1 3  ORY7ROPIS NIGRESCENS BRYOPHILA + 1 

PED 1 CtJLAR IS LANATR  0. 1  0.1 4  PAPAVER LAPPONICUM OCCIDENTALS 0. 1  0.2  1 
ΕΟΑ SP. + 2 PAPAVER MACOliN I  Τ  0.5 0.5 3  
PΟ1.Y ΙJ0N1Μ N(N1pARUM 0.1 0.1 3  PLDICI11 ARIS 	CAPI IATA  0.8 0.7 2  
SALIX RETICULATA RETICULATA 0.4 0.9 2  PE[I I CIJI AR I ALANATA  0.1 0.1 2  
SALIX R0TUND1FOL1R R0TUNDIFOLIA 0.1 0.1 4  IRA 	(-.CCV1CA  0.3  0.5 1  
SAUSSUREA ANGUST I FOL IA 0.2  0.5 1  FDA ;P.  0. 1  0.2 1 
SAXIFRAGA DPPilSITlFOLIA OPPOSITIFOLIA 3.1 3.3 6  POLYIIUI 1DM V1V1PARUM 0.3  0.3 3  
STELLARIA LAETA + 1  SALTS ARCTICA 0.1 Ο .1 2  
UNKMQWN DICOT + 1  SAL I)( DVpL1F0LIA IJVALIF0LIA 0.1 0.2 1 
BLEPIIAROSTOMA TR I CHOPHYLLUM BREVIRETE + 1  SALIX RE:TICULA7A RETICULATA 3.8 3.0 3  
PlAGIOCNILA ARCTICA + 2 SALIX RD7UHD1FOLZq ROTUNDIFOLIA 2.8  2.5 3 
υΝΚΝΟI/N LEAFY LlVEkWORTS + 2 SAUSSIIREA AHGUST I FOL 1 A  1.9 1.8 2  
BRACT 1YTI IEC 1 ACEflE  + 1 SAX'FRqGA OPPOSITIFOLLA OPPQS1TIFOLIA  4.9 6.5 2  
Β RΥ U ΙΤ SΡ.  0.1 0.1 4  SENECID q7Rili'URPUNCLIS FR161ODS 0.1 0.0 3  
CRA' CiNFURON ARCT I CUM  + 2 S 1 L Ē NE ACAIJL I S  0.4  0.5 2  
DI DyIIuDIJN ASPEN 1F DLI US  + 1 SIELL.ARIA LAETA 0.3 0.6 1  
DlSTICHIUM CAPILLACEUM 0.6  0.8 4  UIlPII)1IT1 	(II CDT  + 1  
DI TEl CI-IUM FLEX ICAULE 1.5 1. 4 6  IINLNUi!II I EAFY LIVERWORTS  + 1  
DREPAIIOCLADUS UNC INATUS 0.4 0.5  5  AIILPCIcl1NIUll 	TURD  Ι  Ι1Ρ JΜ  0.3  0.6 1 
ENCALYPTA ALPINA  + 2  ERfATIV TI ILC 1 ΑCΕΑΕ  + 1  
ENCALYPTA SP. + 1  BRYIJN STENOYRICHUM  + 1  
HΥΡNUM BAMPERGERI + 2  BRVUM SP.  0.5 0.5 3  
HYPIIUM CUPRES S I FORME  0.3  0.8 1  CAMPYLIUM STELLATIIM + 1  
HYPNUM PI:OCERRl lull  0.4 0.5 5  CRJITONEUROI'I ARCT  Ι  diM + 1  
OIICOPHORUS WAI ILENUERG 1 1  + 1 DICRANUM SP. 0.8 1.4 1  
RHYTIDIUM 	RUGOSUM 0.1 0.2 4 Dl ST  Ι  CIII IJM CAP ILLACEUM 1.8 0.9 3  
TIiUIDlllll 	ADIETINUM  0.9  1.2 6  DISTICIJIUM 	INCLINATUM + 1  
1 ULC Ni IIVOFIUM N 1 TENS  1.0 1.5 3 DITRICHUM FLEX  Τ  CAULK 8.2 12.8 3  
luLlliL;' 	RIJBAL I  + 2 DREPANOCLADUS LYCOPOD101DES BREVIFOLIUS 0. 1  0.2 1 
UNKNOWN MOSS 0.1 0.0 5 DREPANOCLADUS UNC INATUS 1.6 2.7 1  
ALECTORIA NIGRICANS 0.1 0.1 4 ENCALYPTA ALPINA 1.1 1.6 2  
CALOPLACA SP. 0.1 0.1 4 ENCALYPTA SP. Ο .5 0.5 2  
CETRARIA CUCULLATA 0.4 0.4 6 I-IVPNUM SP.  0.1  0.2 1  
CETRARIA ISLAND' CA 0.3  0.2 5 LEPTOBRYUM PYRIFORME + 1 
CETRARIA NIVALIS 0.6 0.8 5 ONCΟΡΗORUS WANLENBERGl1 + 1  
CETRARIA RICHARDSONII 0.1 0.2 2  PHILONOTIS FONTANA 	PUMILA + 1 
CETRARIA TILESII + 1  POLI TR  Ι  CHASTRUM ALP! NUM 0.4  0.6 1  
CLADONIA POCILLUM  + 1  POHLIA SP. + 1  
CLADONIA SP. + 1  RHYTIDIUM 	RUGOSUM 1.4  2.3 2  
CORN!CULARIA DtVERGENS + 1  TETRAPLODON MNIOIDES + 1  
DACTYLINA ARCTICA 0.1 0.1 5 THUIDIUM AB1EYlNUM 0.1  0.1 2  
EVERNIA PERFRHG1LfS 0.4 0.7 4 TIMMIA AUSTRIACA 0.1  0.2 1  
FULGENSIA BRACTEATA' + 1 TOMENTHYPNUM NI TENS 1.5  1.7 2  
HYFOGYMNI 	SUBOBSCURA 0.2 0.3 4  TORTELLA ARCTICA 0.8  1.4 1  
LECANORA EPIBRYON 6.8 4.3 6  TDRTULA RURAL'S + 1  
LEC IDEA VERNALIS  + 2 UNKNOWN MOSS 0.5  0.7 2  
LEIPAD  Ι  UM FECUNDUM 3.1 4.4 5  ALECTORIA NIGRICANS 0.2  0.2 2  
OCHROLECHIA FRIGIDA + 1 CALOPLACA SP. 0.1  0.1 2  
PELTIGERA CANINA S.L. + 2 CETRARIA CUCULLATA 0.8  0.6 3  
PERTUSARIA COR IACEA 0.8 1.2 3 CETRARIA ISLANDICA 1.4  0.9 3  
PERTUSARIA SP. 0.1 0.1 2 CETRARIA NIVALIS  0.6  0.5 3  
PNYSCQNIA ΜUSCIGΕΝΑ 0.2  0.4 4  CETRARIA RICHARDSONII 0. 1  0.1 2 
SOLORINA SP. 0.1 0.1 2  CLADONIA POCILLUM 0.1  0.0 3  
STEREOCAULON ALP INUM 0.1 0.1 3  CORN ICULARIA DtVERGENS 0.4  0.6 2  
THqMN0L1A 	SUBULIFORMIS 2.7 1.4 6 DACTYLINA ARCTICA 0.3  0.2 3  
XANTHORIA ELEGANS + 2 EVERNIA PERFRAGILIS 0.1 Ο .1 2  
UNKNOWN CRUSTOSE LICHEN 0.9  0.5 6 HYPOGYMNIA SUBOBSCURA 0.4  0.5 2  
UNKNOWN FRUTICOSE LICHEN + 2 LECAN0kA EPIBEIYON 3.9  3.3 3  

LECIDEA VERNALIS 0.1  0.1 2  
LΟPΑD Ι UM FECUNDUM 2.4  1.3 3  
DCNROLECRIA FRIGIDA 0.9  1.6 1  
OCHROLECHIA FRIGIDA TELEPHOROIDES 0.3  0.6 1  
PELTIGERA ApHTHOSA 0.1  0.1 2  
PELTIGERA CANINA S.L. 0.1  0.1 2  
PELTIGERA SPURIA 	SdRED1ATA 0.7  1.2 1  
PERTUSARIA SP.  + 1  
PNYSCQNIA MUSC1GENA 0. 1  α .2 2  
SOLORINA SP. 0.1  0.1 1  
STEREOCAULON ALP! NUM + 1  
THAMNOLIA SUBIJLIFORM'S 1.6  2.1 2  
UNKNOWN CRUSTOSE LICHEN 4.5  3.3 3  
UNKNOWN FRUTICOSE LICHEN 0. 1  0.1 1  
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Table C2 (cont'd). Species data summaries of all stand types.  

STAND TYPE 	83  
NUMBER OF PLOTS 3  
PLOT NUMBERS 	0801 	1419 	1506  

STAND TYPE 
NUUL(ER OF PLOTS  
PLUT NUMBERS 

Β5  
1  
1207 

ΤΑΧΟΝ  
MEAN PCT STAND  
COVER 	DEV 	N  TA XO N  

MEAN PCT STAND  
COVER 	DEV 	N  

AR1;FAUIrnST S LAT IFOL IA S.L.  
CARDAFI l NE DIG   Ι  TATA  
CANEX AQUATlL1S S.L.  
CARLX MISANDRA MISANDRA  
CARLX RtlTUNDATA  
CAREX RUPESTRIS  
CAREX SP.  
CHRYSANTHEMIJM INTEGRIFOLIUM  
DRABA LACTEA  
DRYAS INTEGRlFOLlA INTEGRIFOLIA  
EDO I SETUM VAR I EGATUM  
ERIOPHORUM ANGUSTIFOLIUM S.L.  
JUNCUS B1GLUMlS  
LLZULA HRCTICA  
MINL1ARTIH ARCTICA  
PAPAVER MAG0UNII  
PE0ICULARIS CAPITATA  
PED I CULAR IS LANATA  
YOLYGONLIM V(VIPARUM  
SALIX ARCTICA  
SALIX RETICULATA RETICULATA  
SAXIFRAGA OPPOSITIFOLIA OPPOSI TIFOLIA  
SENECIO ATROPURPUREUS FRIGIDUS  
SILENE ACAULIS  
STELLARIA LAETA  
UNKNOWN DICOT  
BRACIIYTHEC I ACEAE  
ΙRYUII WR l (JUT II  
ό ΝΥυΜ SP.  
DISTI CU' UM CAN I1.ACEUM  
DITRIC1IUM FIEXICAlJLE  
DREPANOCIAD1(S UNC I IJATUS  
ENCALYPTA ALPINA  
INCALYPTA SP.  
HVPNUM BAMIJEITGER I  
HYPNUM PROGERR1MUM  
POLYTRICHACEAE  
RRACfJMITRIUM LAMUG I NOSUM  
RHYTIDIUM RUGOSUM  
TOMENTHYPNUM NI TENS  
UNKNOUN MOSS  
ALECTUR IA lIIGRICANS  
CETRARIA CUCIJILATA  
CE TEAR IA I SLAND I CA  
CEIRARIA NIVALIS  
CI /λ UυΝΙΛ POCILLUM  
DALlYLINA ARCTICA  
IJACTYLINA RAMULOC A  
LECANORA EPIBRYON  
LOPADIUM FECUKDUN  

STAND TYPE  
NUMBER OF PLOTS  
PLOT NUMBERS  

Ρ  AX ON  

ALOPECIJRUS ALPINUS ALPINUS  
ARCTAGROSTIS LATIFOLIA S.L.  
ARIIERfA IIARTTIMA ARCTICA  
ARTEMISIA ARCTICA ARCTICA  
AR7L111SIA ΕURE.ΑLIS  
AR11 M I S I A cL0MERRTA  
ASTRAGALUS ALP I NUS  
ΒΕΑΥΑ PURPURASCENS  
CAKEX AQUATILIS S.L.  
DUPONTIA FISHER' S.L.  
ELYMUS ARENARIUS MOLLIS VILLOSISSIMUS  
EPlL0BIUM LAT1FOLIUN  
EQUlSETUM ARVENSE  
LESQUERELL.T ARCTICA  
PAPAVER LAPPON1CUM bCCfDENTALE  
PARRYA NUDICAULIS NUDICAULIS  
ΠΟΛ SF.  
PΟΙΕΜΟΝ I LJM BOREALE  
POIYGUNUII VI VI P4RIIM  
SAL ΙΧ OVAL1FOLIA OVALIFOLIA  
SAXIFRIJGA OPF'OS1T1FOLIA OPPOS1TIFOLIA  
TRTSETUM SPICATUM SPICATUM  
WIL.NELMSIA PHYSODES  
OCHROLECHIA FR101DA TELEPHORQIDES  
SOLORINA SP.  
TIAMNOLIA SUBULIFORMIS  
UNKNOWN CRUSTOSE LICHEN  

0.3 	0.6 	1  
+ + 	1  
+ + 	1  
+ + 	1  
+ + 	1  

1.0 	1.7 	1 
1.0 	1.0 	2 
+ + 	1  
+ + 	1  

18.0 	10.6 	3  
0.1 	0.0 	3  
5.3 	8.4 	2  
0.1 	0.1 	2  
+ + 	1  

0.4 	0.6 	2  
0.1 	0.1 	2  
+ + 	1  

1.0 	1.7 	2  
0.4 	0.6 	2  
+ + 	1  

0.1 	0.1 	2  
8.0 	6.9 	2  
+ + 	1  

0.3 	0.6 	1  
0.3 	0.6 	1  
0.1 	0.1 	2  
+ + 	1  
+ + 	1  

0.1 	0.1 	2  
0.4 	0.5 	3  
4.0 	6.9 	2 
5.0 	8.6 	2 

+ + 	1  
0.4 	0.6 	2 
1.3 	2.3 	1 
+ + 	1  

0.3 	0.6 	1 
0.3 	0.6 	1  
3.3 	3.5 	2  
+ + 	1  

0.3 	0.6 	1 
0.4 	0.5 	3 
0.7 	0.3 	3 
0.3 	0.6 	1  
0.7 	0.6 	2 
0.7 	0.6 	2 
0.3 	0.6 	1 
1.0 	1.0 	3 
3.3 	5.8 	1 

MEAN PCT STAND  
COVER 	DEV 	N  

0.1 	0.1 	1  
0.1 	0.1 	1  
0.1 	0.1 	1  
0.1 	0.1 	1  
1.5 	0.7 	2  
0.6 	0.6 	2  
0.1 	0.1 	1  
0.5 	0.7 	1 
0.1 	0.1 	1 
0.1 	0.1 	1 
1.0 	1.4 	1  
3.0 	2.8 	2  
0.1 	0.1 	1 
0.5 	0.7 	1 
0.1 	0.1 	1 
ο.1 	0.1 	1  
0.1 	0.1 	1 
0.1 	0.1 	1 
0.1 	0.1 	1 
0.1 	0.0 	2  
0.6 	0.6 	2  
0.1 	0.1 	1  
0.1 	0.1 	1  
0.3 	0.6 	1  
0.7 	1.2 	1  
4.7 	1.5 	3  
5.0 	8.6 	2  

RLQFFCURUS ALPINUS ALPINUS 
RNDROSACE CNANAEJASME LEHMANN '  ΑΝΑ 

 ARCTAGRUSTIS LATlFOLIA S.L. 
ARTEM1SIA BOREALIS 
CARER RUPESTRIS 
CARER SClRYOIDEA  
CHRYSANTHEMUM INTEGRIFOLIUM 
DRYAS INrEGR1FOLIA 1NTEGR1FOLIA 
KOBRES IA 1IYTSUR0 IDES  
OXY1RODIS NIGRESCENS BRVDYH1LA 
YARKYA FIUDICRULlS NUDICAULIS 
ΡΕUICULARIS CAPITATA 
POLYGUNUM VIVIPARUM 
SALIX ARCTICA 
SALIX fVALlFOL1A QVALIFOLIR 
SALIX RΕTfCULATA RETICULATA 
SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOL1A 
UNKNOWN MOSS 
TONINIA CUMULATA 

STAND TYPE 	86 
NLJT1SER OF PLOTS 	1  
PLOT NUMBERS 	1507 

Τ  AXON  

ANDILGS.TCE (dAMAFJASME LFHMANN I ΑΝΑ  
Α IID1ΟΝΕ R I CHARDSON I 1  
ASTRRGAL1DS ALPINUS  
ASTRAGALUS UMBELLATUS 
CARER RUPESTRIS 
CARER SCIRPOIDEA  
CHRYSANTHEMUM INTEGRIFOLIUM 
DRABA ALP[NA 
DRYAS INTEGR1FOLIA INTEGRIFOLIA 
EQUISETUM VAR IEGATUM 
GEN7lANELL.R YROPINOUA YROPlNQUA 
KOBkESIA MYOSUROIDES 
LLOYDIA SEROTINA 
MINUARTIA ARCTICA  
OXYTROPIS BOREALIS 
ΟΧΥΤRJΕ IS NIGRESCENS BRYOPH I LA 
PAPAVER MACOUNII 
PARRYA NUDICAULIS NUDICAULIS 
PEDICULARIS CAPITATA 
FED ICULARfS LANATA 
POA SP. 
POLYGONUM VIVIPRRUM 
SALIX LANATA RICHARDSDNII 
SALIX RETICULATA RETICULATA 
SALIK R Ū TUNDIFOLIA R0TUNDIFOLIA 
SAUSSURSA ANGUSTI FOL IA 
SADIFR4CR 0PP6SlTIF©LIA OPPOSITIFOLIA 
SENLCI(J RESEDIFOL1US 
SII_ENL ACAULIS  
L1(IKNUWN L I COT  
ANEULIA PINGUIS  
BRYUM SF.  
CAMPYL(UM S7ELL.ATUM  
DIDYM0U0N ASPERIFOLIUS  
D1STICHIUM CAP1LLACEUM  
DI PR' CHUM FLEX ICAULE  
DREPANQCLADUS UNC INATUS  
ENCALYPTA SP.  
HYFNUM PROCERRTMUM  
(7RTH0THEC[UM CHRYSEUM  
THUIUIUM ABIE7WUN  
TUIIENTIIYPNIIM NI TENS  
TORTLLLA ARCTICA  
ΙI ΝΚΝ0WΝ MOSS  
cETR'1RlA DEL .1SEI  
LECANORA. EPIBRYON  
LUf'AU I UM FE CUNDUM  
PERTUSARIA SP.  
THAMNOLIA SUBULIFORMIS 
UNKNOWN CRUSTOSE LICHEN 

0.1 	0.0 	1  
0.1 	0.0 	1 
0.1 	0.0 	1 
2.9 	0.0 	1 
0.1 	0.0 	1 
0.1 	0.0 	1 
0.3 	0.0 	1  

38.0 	0.0 	1  
1.7 	0.0 	1  
0.1 	0.0 	1  
0.1 	0.0 	1  
0.3 	0.0 	1  
1.5 	0.0 	1  
0.3 	0.0 	1  
0.6 	0.0 	1  
0.4 	0.0 	1  
0.4 	0.0 	1  
0.4 	0.0 	1  
1.3 	0.0 	1  

MEAN PCT STAND 
 COVER 	DEV 	N  

0.1 	0.0 	1  
0.2 	0.0 	1 
3.5 	0.0 	1  
1.4 	0.0 	1 
1.5 	0.0 	1  
4.6 	0.0 	1  
0.6 	0.0 	1 
0.1 	0.0 	1  

42.1 	0.0 	1  
0.2 	0.0 	1  
0.2 	0.0 	1  
1.0 	0.0 	1  
0.1 	0.0 	1  
0.1 	0.0 	1  
1.3 	0.0 	1  
0.2 	0.0 	1  
0.2 	0.0 	1  
0.2 	0.0 	1 
0.2 	0.0 	1 
0.2 	0.0 	1 
0.1 	0.0 	1 
0.6 	0.0 	1 
0.1 	0.0 	1 
3.3 	0.0 	1 
5.4 	0.0 	1 
0.1 	0.0 	1 
2.9 	0.0 	1 
0.1 	0.0 	1 
0.3 	0.0 	1 
0.1 	0.0 	1 
0.1 	0.0 	1 
0.1 	0.0 	1  
0.2 	0.0 	1 
0.5 	0.0 	1 
6.9 	0.0 	1 
16.0 	0.0 	1 
5.1 	0.0 	1 
0.1 	0.0 	1 
0.1 	0.0 	1 
0.2 	0.0 	1 
0.1 	0.0 	1 
0.5 	0.0 	1 
1.0 	0.0 	1 
1.5 	0.0 	1 
0.1 	0.0 	1 
0.1 	0.0 	1 
0.1 	0.0 	1 
0.1 	0.0 	1 
0.1 	0.0 	1 
0.1 	0.0 	1 
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Table C2 (cont'd).  

STAND TYPE 	 Β7 
NUMBER OF PLOTS 	1 
PLOT NUMBERS 	1104 

ΤΑΧΘΝ 

BRAYA PURPURASCENS 
EPILOBIUM LATIFOLIUM 
POA  SP. 
POL.YGUNUM V Ι VI PARU Γ1 
SAI.  IX ΑRCT  I CA  
SALIX RLTICULATA RETICULATA 
SALIX ROTUNDIFOLIA ROTUNDIFOLIA 
LEPLOI3RYUM PYRI  FORME  

STAND TYPE 	88 
ΓΙΙΙFΙΒΕ R CJΓ  PLOTS 	1  
PLOT  ivUMBERS 	1312 

TAXON  

COCHLEARIA  OFF' CI  NALI  S  ARCTICA 
DUPONTIA FISHER' 	S.L. 
PUCCINELLIA ANDERSONII 
PUCCINELLIA PHRYGANDDES 
STELLAR IA  HUM t FUSA 

STAND TYPE 	 Β9 
NUMBER OF PLOTS 	1 
PLAT NUMBERS 	1201  

TA XI) N  

ΠUΡι7Ι1 Τ 1 Α F I  SUER  I 	S. L.  
LLYMIJS ARENARIUS MULL IS VILLOSISSIMUS 
POLL'  ‚DM  1  UM DUREALE  

MEAN PCT STAND 
COVER 	DEV 

8.0 	0.0 
23.0 	0.0 
0.1 	0.0  
Ο .1 	Ο.0 
1. Ο 	0.0 
1.0 	0.0 
1.0 	0.0 
0.1 	0.0 

MEAN PCT STAND 
COVER 	DEV 

1.3 	0.0 
0.1 	0.0 
0.4 	0.0 
6.4 	0.0 
3.0 	0.0 

MEAN PCT STAND 
COVER 	DEV 

0.1 	0.0 
3.3 	Ο.0 
0.1 	0.0  

Ν 

1 
1 
1  
1 
1 
1 
1 
1  

N 

N 

STAND TYPE 	Β12 
I111FIL' Ē R 	OF 	PLOTS 	1  
ΚΙ  Ui 	1.IIJMUERS 	1305 

TAXON 

ARC7AGROS7IS LATIFOLIA S.L. 
BRΑYA SP. 
CARER RUPESTRIS 
DRABA LACTEA 
FESTUCA BAFFINENSIS 
LUZLJLA ARCTICA  
FDA  ARCTICA 
SAL  Ι ) ί  ARCT I CA  
SAI.IX FLANIPOLIA PULCHRA PULCHRA 
SAL I X RETICIILATA RETI CULATA 
SAL. IX ROTUND I F<iL IA ROTUND I FOL IA 
SENECIU ATROPURPUREUS FRIGIDUS 
STELLARIA LAETA 
UNKNOWN LEAFY LIVERWORTS 
AIJLACOMNIUM PALUSTRE 
BRYUM SP. 
CALLIERGON SP, 
DICRANUM ANGUSTUM 
DICRANUM ELONGATUM 
MNIUM BLY7T11 
OFICCPHORUS WAIILENBERGI  I 

 POLITRICILASTRUM  ALP' NUM  
FOUL IA NIJ ΤιaΝS  
TETRi;PLUDOM MM101 DES  
011Κ  11  SWN MUSS  
ΑLEC ΓORI A NI BR I CANS  
CE.  ϊ  R Λ R 1  A CIJCULLATA  
CETRARIA ISLAND I CA 
CETRARIA NIVALIS  
CLADONIA GRACILIS 
CLADONIA POCILL.UM 
CLADONIA SP. 
DACTYL  Ί ΝΑ  ARCTICA 
OVAL  ECTA  FOVEOLAR IS  
ΗΥΡOGΥrΝ IA SUBOBSCURA 
LECANORA  EP I  BRY0N 
LEG I ΟΓΑ  VERNALIS  
OCI IROL ECI I Ι A FR  I G [  DA  
0EIIBUIJ.ClIIA FR I G I DA TELEPHOROIDES  
SPMAF_ROPFIORIIS GLUBOSUS  
THAMNOLIA 	SUBULIFORMIS 
IJMKNOWN CRIISTOSE LI  CHEN  

MEAN PCT 
COVER 

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 
Ο.1 
0.1 
0.1 
0.7 
0.1 
0.1 
0.1 
Ο .1 
0.1 
0.1 
0.1 
0.1 
Ο .3 
0.1 
0.1 
0.4 
0.1 
0.2 
0.1 
0.1 
4.1 
0.1 
0.1 
0.1 
0.1 
0.1 
18.0 

STAND  
DEV 

0.0 
0.0 
Ο. 0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
Ο.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
Ο .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 
ύ .0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

N  

1  
1  
1  
1  
1  
1  
1  
1  
1  
1  
1 

 1 
1 
1 
1 
1 
1 
1  
1 
1 
1 
1 
1  
1 
1 
1 
1 
1 
1 
1 
1  
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

STAND TYPE 	 810 
NUMBER OF PLOTS 	1 
PLOT NUMBERS 	1301 

ΤΑΧΟΝ 
MEAN PCT 
COVER 

STAND 
DEV N 

BRAVA PIJRPURASCENS  5.0 0.0 1 

PUCCINELLIA  ANDERSON' I  3.0 0.0 1 

UNKNOWN MUMOCOT 0.1 0.0 1 

BI<(UII 	SP.  0.1 0.0 1  

CALLI F.RGUN RICHAR ΠSONII ROBUSTUM 0.1 0.0 1 

EMCAL.YN L  Α  SF.  0.1 0.0 1 

TUMLNl HVPNIJM  NI TENS 0.1 0.0 1 

UNKNOWN i10SS  1.0 0.0 1 

FULGENSIA BRACTEATA 1.0 0.0 1 

LECANCiRA  EP I  BRYON  0.1 0.0 1 

LOPADI UM FECUNDUM 2.0 0.0 1 

THAMNOLIA 	SUBULIFORMIS 3.0 Ο .0 1  
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Table C2 (cont'd). Species data summaries of all stand types.  

STAND TYPE 	 613  
NUIIC Ē R OF PLOTS 	3  
PLOT NUΜΒΕRS 	1106 	1202 	1208  

ΤAXON  
MEAN PCT 
COVER 

STAND  
DEV N  

STAND  ΤΥΡΕ 	RID  
ΝΙΙΙ1ΙτΓΝ 	υΓ PLOTS 	1  
Fl_ui 	NUIIISLRS 	1313  

TAXON  
MEAN PCT 
COVER 

STAND 
DEV N 

ALUI'ECLIRUS ALP  Ι  NUS ALP I NUS  + +  ^  CAREX AITUATILIS S.L.  4.3 0.0 1 
ANDkOSACE CHAMAEJAS1IE LEHIIANNI  ΑΝΑ  0.5 0.5  3  CNREX MISANDRA MISANDRA  3.5 0.0 1 
ANEMOIJE PARV  I FLORA  1.0 1.7 1  CAREX ROTUNDATA  0.1 0.0 1 
ARCTAGROSTIS LATIFOLIA S.L.  + + 1  DRABA LACTEA  0.1 0.0 1 
ARMERIA MARITIMA ARCTICA  + + 1  DRYAS 	1NTEGRIFOLIA 	INTEGRIFOLIA  1.5 0.0 1 
ARTEMISIA ARCTICA ARCTICA  0.3 0.6 1  ERIOPHURUM ANGUSTIFOLIUM S.L.  0.1 0.0 1  
ARTEMISIA BOREALIS  1.5 1.3 2  FESTLJCA B ΛFF  I  NENS  1 S  0.1 0.0 
ARTEMISIA GLOMERATA  0.1 0.1 2  JUNCLJ.S 	LIGIUMIS  0.1 0.0 
ASTRAGALUS ALP' NUS  2.7 4.6 1  PE Π ICUL ΛR[S L+NATA  0.1 0.0 
BRAVA  PURPURASCENS  + + 1  PUA +kC  Γ ι  CA  0.1 0.0 
CARΕX SP.  
CHRYSANTIIEMUM INTEGRIFOLIUM  

1.0 
+ 

1.7 
+ 

1  
1  

SA1.1  X 	hAll  I FOL_ IA 	PULCHRA PULCHRA  
SNL  1  Χ IIEF  I  CULA7A REi  I  CULATA  

2.6 
1.7 

0.0 
0.0 

1 
1 

DRJ\LIA ALPINA  0.1 0.1 2  SALIX ROTUNDIFOLIA ROTIJNDIFOLIA 0.5 0.0 1 
DRYAS 	INTEGRIFOLIA 	INTEGRIFOLIA  8.7 14.2 2  BRYUM SP . 0.1 0.0 1 
DUIONFIA 	F  I SHER  I 	5.1.   0.3 0.6 1  D ICRANUNI ANGUSTUM 1.3 0.0 1 
Ε P I LUll I  UN  LAT I FOL  1011  1.3 2.3 1  POLITRICHASTRUM  ALP  I NUN  1.1 0.0 
Ε G1U  I  SĒ ΓUM VAR  I EGATUM  0.7 1.2 1  UNKNOWN MOSS  0.1 0.0 
ERI ϋ PIiORUM ANGUSTIFC)LIUM S.L.  0.3 0.6  1  ALECTORIA NIGRICANS 0.1 0.0 
PARRYA NUDICAULIS Nl1D I CAUL I S  0.1 0.1  2  ALECTOR  IA  OCHROLFUCA 0.1 0.0 1  
RED  ICULARIS CAPITATA  + +  ^  CETPARIA CUCULLATA 0.1 0.0 1 
PED  ICULA.RI S  LANATA  0.1 0.0  3  CETIIAIJ  IA 	I  SLANI')  I CA  0.1 0.0 1 
POLEMONI  UN  BOR Ē ALE  + + 1  CLAFION  IA  GRACILIS 0.1 0.0 1 
POLYGONUM VIVIPARUM  1.0 1.0 3  CLAbu1J  IA 	I_EP I (iOTA  0.1 0.0 1 
POTENT  I LLA UN I FLORA  0.1 0.1 2  CLAIJOIIIA 	rl1CILLUM  0.2 0.0 1 
SALIX OVALIFOLIA OVALIFOLIA  14.6 9.1 3  DACTYl.'  ΝΑ  INEPT CA 0.1 0.0 
SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA  2.0 3.5 1  ΝΥΡυΠΥΓ 'ιΝ Ι Α 	;;IJFiOBSCURA  0.1 0.0 
SENEC  II)  RESELl I  FOLIOS  + +  ^  LECANII1A EPIBRYON 0.5 0.0 
STEI,LARIA LAEl'A  0.1 0.1  2  LOlAlil lJli 	FECII1'IDUM  6.5 0.0 
BRYUII Sr.  1.7 2.9 1  OCORULECHIA FRIGIDA 11.0 0.0 
DISTIGHIIIM CAPILLACEUM  6.7 11.5 1  PELTIGERA CAN NA S.L. 0.1 0.0 1 
DI TR I CI IUM FLEX 1 CAIJLE  0.7 1.2 1  SPHAEROPIIGRUS GLOBOSUS 0.2 0.0 1  
UNKNP^WN MOSS  0.7 1.2  1  THAMNOLIA 	SUBULIFORMIS 0.3 0.0 1 
UNKNOWN  CRLISTOSE LICHEN  0.1 0.1  2  UNKNOWN FRUTICOSE LICHEN 0.1 0.0 1 
UNKNOWN FRUTICOSE  LICHEN  1.6 2.8 1  
NOSTOC S P.  + + 1  

STAND TYPE 814  
NUMEER OF PLOTS  1  
PLOT NUMBERS 1421  

ΤΑΧΟΝ  

ASTRAGALUS UMBELLATUS  
DRYAS 	INTEGRIFOLIA 	INTEGRIFOLIA  
ER I  GEI'ON ERIOCEPHALUS  
PAPAVER MACOUNI  I  
ΡΕ[) I CLIL+R I S 	CAP I TATA  
SAL  IX RET I  CUL.ATA RET I CIJLATA  
TRISETUM SPICATUM SP I CATUM  
βRYUM SP.  

MEAN PCT 
COVER 

5.0 
75.0 
0.1 
0.1 
0.1 

20.0 
0.1 
1.0 

STAND  
DEV 	N  

0.0  
0.0  
0.0  
0.0  
0.0  
0.0  
0.0  
0.0  

DISTICHIUM CAPILLACEUM  2.0 0.0  
RHYTIDIUM 	RUGOSUM  5.0 0.0  
THUIDIUM ABIETINUM  5.0 0.0  
TIMMIA AUSTRIACA  3.0 0.0  
TOIIEIIT HYPNUM  NI TENS  2.0 0.0  
IINKNOWN MOSS  1.0 0.0  
CETRARIA  CUCULLATA  5.0 0.0  
CETRAR  IA 	ISLAND  ICA  2.0 0.0  
CETRARIA NIVALIS  5.0 0.0  
CETRARIA  RICHARDSUNII  10.0 0.0  
DACTYL  I NA +RCT ICA  2.0 0.0  
THAMNOLIA 	SUBULIFORMIS  1.0 0.0  
UNKNOWN  CRUSTOSE LICHEN  1.0 0.0  
UNKNOWN  FRUTICOSE LICHEN  1.0 0.0  
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Table C2 (cont'd).  

STAND TYPE 	 tl  

MU Ī IBLR OF PLOTS 	4  
F40T NUMBERS 	1405 	1406 	1410 

MEAN 

1415 

PCT STAND  

STAN') TYPE 	 02 
NUMBER OF PLOTS 	1  
ΡLUT NHMRFRS 	0203  

MEAN PCT STAND  
16χ011  COVER DEV Ν  ΤΑΧΟΝ OVER DEV N  

GAOL  Χ  600611 LI S S. L.  17.0  15.7 3 ARCTAG>I1USTIS LATIFOLIA S.L. 0.1 0.0 
CΑ R ΕΧ IIGELOW(1 2.1 3.9 2 GARDAKINE DIG' TATA 0.1 0.0 
CARER MISANUVIA NISANDRA 3.1 4.7 3 CARER 	[II   1/ELο W II  10.1 0.0 
CAREK RARIFLORA 0.3  0.5 1  CARER RUTUNDATA  4.7 0.0  
CARER SP.  0.1 0.1 2  CA SS 1 OIL TUIAGIffIA 7ElRAGDNA  2.6 0.0 1 
CASSIQPE T Ē TRAGONA TETRAGONA + 1  CI-IEYSANTIIFMIIM 	I  Ν  ΓΕώ 11 I FOL 1 UM  0.1 0.0 1 
DRΑBA ALΠΙΝΑ 0.1 0.2 1  URΑUΑ ΑLΠΙΝΑ 0.1 0,0 1 
DRABA LACTEA 0.1  0.1 2 DRYAS 	INTE13RIFOLIA 	INTEGRIFOLIA 20.6 0.0 1  
DRYAS 	IKTEGR1FOL1A 	IKTEGRIFOLIA 15.1  2.5 4  EkIUPIlORUM ANGUST I Foil UM S.L. 7.9 0.0 1  
EΟUISETUM VAR IEGATUM 0.1  0.1 3 ERlQp1lORUM VAGINATUM 9.5 0.0  
ER I QPlIURtlM ANGUST I FOL I UM S.L.   3.4  4.0 4 MINUARTIA ARCTICA  0.1 0.0  
E1JTREAI EDWARDS I 1  0.1  0.1 2 PAPAVER MACDUN  Ι  I 0.1 0.0  
FESl ΟΧ/λ RU0RA + 1 SALIX ARCTICA 0.9 0.0  
JULICIIU BI0UIMIS  + 1 SALIX LANATA RlCHARDSQNA 0.1 0.0 1  
LU Mill\ Al/CT 1 CA  0. 1  0.1 2  SALIX RETICULATA RETICULATA 0.4 0.0 1 
111 U06 1/ Τ I A RUDELLA  + 1 SALIX R0[UNDIFOLIA ROTUNDIFOLIA 0.1 0.0 1 
''El) I LI/LAO I S LANATA  0.1  0.1 2 SAX IFRAGA HIRCULUS PROP INOUA 0.1 0.0 1 
P0l-YGONU[I V IV I PARUM  + 1 SAXIFRAGA 0pPOS1T1FOL(A OpPOSlTIFOLlA 0.1 0.0 1 
SALIX ARCTICA 0.4  0.6 3 SENLCI() RTROPURFIJREUS FRlDIDUS 0.2 0.0 
SALIX PLANIFOLIA PULCHRfl PULCHRA + 1 UNl:rOWN UI COT  0.1 0.0  
SAL ' S RETICULATA RETICULATA  2.2 1.0 4 606/1)1/01-11V LIUM 111 NUTUM  0.1 0.0 
SALIX RQT11ND1FOLIA RO7UND1FOL1A + 1 PLAG1 OCR ILA ARCT I CA  0.8 0.0  
SAXIFRAGA HIRCULUS PROPlNOUA + 1 FIADULA PRQLIFERA  0.1 0.0 1 
SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA + 1 BRACHYTHECIACEAE 0.1 0.0 1  
SEMECIG ATKOPURPUREUS FRIGIDUS + 1 CAMPYLIUM STELLATUM 0.7 0.0 1 
S Ι LΕΝΕ WANLDERGELLA ARCTICA 0.1 0.2 1 CATOSCOP I UN NIGMITUM 0.1 0.0 1 
SlEILAF/IA LAETR + 1 CINCLlOIUM ARCTICUI 1.5 0.0 
UNKMOUN DICOT  + 1 CR4TGNEURQN ARCT I GUM 0.1 0.0 
Al/CU//4 	PINGUlS  + 1 CTEN1DIUM MOLLUSCUM 4.7 0.0  
ANAXTI1OFII-IYI.LU Γ1 	Ml NUTUM  + 1 DISTlCII1UM CAPILLACEUB 12.5 0.0  
BLE Ι - I ΙΑRΟS ΤΟΜΑ TR I C ΗCιΡΗΥ LLUΜ BREV I RETE  + 1 DITF/ICHU[i FLEXICAULE 16.5 0.0 1  
GYNM000LEA INFLATA +  + 1 ΕΝCALΥΡΤΛ ALPlNA 0.3 0.0 1  
L0PFUZ1A H Ē TEROCOLPA 0.3  0.5 1  HY['MUM LAMCERGERI 1.8 0.0 1 
LUPHOZIA SP. + 1  DE l l l0 -Í' TIC I UM CHRYSEUM  0.1 0.0 1 
FLAG I OCR ILA ARCTICA  + 1  RHYTIDIUM 	RUGOSUM 3.5 0.0 1 
PT1L1D1UM CILIARE 1.0 2.0 1  TU/IF.LITIIyPI1c1N 	NI)  57.0 0.0 1 
RAD' ILA PROL I FERA  + 1  TORTUL.A RURAL IS  0.1 0.0 
SC ΑΡΑΝΙ A 	SIMMONS' l  1.6 1.9 2  t1NKN0WIJ MOSS  0.3 0.0 
UNKNOWN LEAFY LIVERWORTS 0.3 0.5 2 CElRAI:IA Cl)CULLATA  0.5 0.0 
AULACOIIN UN ACUMINATUM 0.3  0.5 2  CETRARIA ISLANDICA 3.1 0.0 1 
AlILACOrNIl1iI TUkGIDUN  0.1 0.1 3  CETRARIA NIVALIS 0.2 0.0 1 
BR6C 1 IΥ I- 1 IEC I A.CEAE  + 1  CETRARIA RICI-IARDSONI I 0,1 0.0 1 
1/11(1111 	SI L-1/0T1:I Cl IUM  0.1 0.1 2  CETRARIA TILESII 0.1 0.0 1 
BIi'U/ SP.  0.6 0.9 4 CLAD0NI  Α  F0OLLl1N 0.1 0.0 1 
CAMLYLIUN BTELLAIUN 0.6 1.0 3  DACTYL I  ΝΑ  ARCTICA  0.1 0.0 
CIMCLIDlUM ARCT I 0011 0.3 0.5 1  LFCAlJLkA Ε P I FJRYON  0,2 0.0 
CINI/LIDIUM STYGIUM + 1  PELT' GL RA AFI1TI1OSA  0.4 0.0 1 
CIIICLIDIUN 	SP. + 1  00101/I NA SF.  0.1 0.0 1 
CRATOIJEURON ARCT I CUM  + 1  S IE Ī:LU CAIILUN ALP 1 NU1  0.1 0.0 1 
CYRTOMNIUN HYMENOPHYLLUM + 1  THAh'IOLIA SU8Ul1f0RMIS 6.0 0.0 1 
DICRANUM ANGUSTUM  0.5 0.6 2 NOSTOC SP. 0.1 0.0 
DICRANUM ELONGATUM  0.6 0.5 3 
D1ST1CH1UM CAPILLACEUM  2.5 2.2 4  
DffSTICHIUM 	INCLINATUM  0.2 0.2 2 
DITR1CHUM FLEXICAULE 2.4  4.1 3 
DREPANOCLADUS LYC0P0D1OlDES BREVfF0LIUS 0.3  0.4 2 
DREPANOCLADUS SP.  + + 1 
ENCALYPTA ALPlNA 0.4  0.9 1  
ENCALYP7A SP. 0.1  0.1 2 
F1SSIDENS SP.  + + 1 
HYLOCOMIUM SPLENDENS OBTUSIFOLIUM 0.3  0.5 1  
HYPNUM BAMBERGERI  + + 1  
HYPNUM PROCERRIMUM 0.3  0.5 1  
HYPNUM SP.  + + 1  
MEESIA ULIGINOSA 0.3  0.5 2 
0NC0PH0RUS WAHLENBERG II 2.3  2.3 4 
0RTH0THEC1UM CHRYSEUM 0.7  0.8 3  
PQLITRICHASTRUM ALPINUM 0.8  1.5 2 
P0LY7R1CHACEAF + + 1 
RHYT1DIUM 	RUGOSUM 0.7  0.4 4  
7IMNIA flUSTRIACA  + + 1 
TOMENTHYPNUM NITENS 10.2  11.5 4 
T0RTELLA ARCTICA 2.5  5.0 1  
UNKNOWN MOSS 2.7  1.1 4 
ALEGlOR1A NIGRICANS 0.6  0.6 3 
CRLQPLACA SP. 0.1  0.1 3 
CETRARIA CUCULLATA 1.4  0.6 4 
CETRARIA 	ISLANDICA 1.1  0.6 4 
CETRARIA NIVALIS 0.2  0.2 4 
CETRARIA RfGN4RDS0N[l  + + 1 
CL6DONIA GRACILIS 0.1  0.0 4 
CLADONlA POCILLUM 0.1  0.1 2 
GLADONIA SP. 0.4  0.5 3 
CORNlCULAR1A D1VERGENS  + + 1 

DACTYLlNA ARCTICA 0.6  0.7  2  
DAGTYL1NA RNMULOSfl 0.8  1.0 2 
EVERNIR PERFR4GILIS 0.1  0.1 1 
HYPOGYMNIA SUBO8SGURA 0.1  0.1 1 
LECANGRA EF[BRYON 0.3  0.3 3 
LEC IDEA RANUL0SA  + + 1 
LOPAD1UM FFCUNDUM 1.4  1.6 2 
OCHROLECHlA FRII3IDA 5.4  10.9 1 
QCNROLFCH1A FRIGfDR TELEPHORO1DES 5,2  8.0 3 
PELT1GERA APNTHOSA 0.1  0.3 1 
pHYSC0N1A MUSCIGENA  + + 1 
SOLORINA SP. 0.1  0.1 3 
STEREOCAULON ALFINUM 0.1  0.1 2  
7HAMN0LIA 	SU8UL1FORM1S 2.0  0.7 4 
UNKNOWN CRUSTOSE LICHEN 0.2  0.2 2 
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STAFID TYPE  
III II Ι I ΙΓI OF PLOTS  

U3 
 α  

Table C2 (cont'd). Species data summaries of all stand types.  

FL u  Γ  lIIJMIsEDS 	020Α 	0208 	1403 

ΤΑΧΟΝ  

1504 

MEAN PCT 
COVER 

1510 

STAND 
DEV 

1512 

N 

1515 	1519 

TAXON  
MEAN PCT STAND  
COVER 	DEV 	Ν  

AKCTAGROSTlS LgTlFOLIk S.L.  0.1 0.1 4 C1NCL1D1UM STYGlUM  + + 	 1  
CAR[)AIIINE GIGITATA  + 3 CIRRIPHYLLUM CIRRQSUM 0.1  0.2 	2  
CARER AQUA71LlS S.L.  0.2 0.5 2  CRATONEURON ARCTICUM 0.1  0.1 	4  
CARER BIGELOWII  6.7  7.2 5 DICRANUM ANGUSTUM 0.5  1.4 	1  
CARER MARINA  0.1 0.3 1  DIDYMODON ASPER1F0LlUS  + + 	2  
CAREX M1SANDRA MISANDRA  + 2 DISTICNIUM CAP1LLACEUM 4.2  2.6 	7  
CARES fÍUTUNI)ATA  10.4 9.1 6 DISTICHIUM INCLlNATUM 0.1  0.2 	1  
CARtS RU ΡΕS ΓRIS  + 1 DITRICHUM FLEXICAULE 23.1  11.1 	7  
CARLX SCI RPO IDEA  0.1 0.1 2 DREPANOCLADUS LYCOFODIOIDES BREVIFOLIUS 2.0  2.9 	3  
CARES OP.  + 3 DREPANOCLADUS SP.  + 	 1  
CA001OFE ΤΕΤRΑGΟΝΑ TETRAGFINA  0.4 0.6 3 ENCALYPTA ALPINA  0.3  0.5 	5  
CiRYSAN7IIENUM 1NTEGR1FΟL1UM  0.1 0.1 5 ENCALYPTA PROCERA  + 	 1  
ΟRP.BΑ ΑLP Ι ΝΑ  0.1 0.1 3 ENCALYPTA SP.  0.2  0.6 	2  
URYgS 	1NTCGRIF©L[A lNTEGR[FOLIA  32.3 20.7 7 KISS' DENS OSHUNDOIDES  + 	 1  
DUPONTIA FISHER' 	S.L.  + 1 HYLOCOMIUM SPLENDENS OBTUSIF0LIUM  1.6  4.3 	1  
ΕΟυ ISETUM VAR IEGATUM  0.2 0.3 5  HYPNUM BAMBERGERI  4.9  4.9 	6  
ERIOPIIORUM ANGUSTIFOLIUM S.L.  13.4 6.4 7  HYPNUM PROCERRIMUM  0.8  1.3 	4  
ERI OFF 'DRUM VAG[NATUM  0.5 1.2 2  HYPNUM REVOLUTUM  + 	 1  
EUTREHA EF)IIARDSI I  + 1  HYPNUM SP.  0.6  1.5 	2  
JUNCUS BIGLUMIS  + 1  MEESIA TRIQUETRA  + 	 1  
LUZULH ARCTICA  + 1  MEESIA UL1G[NOSA  0.2  0.2 	6  
MINUAKTIk ARCTICA  0.1 0.2 2 MNIUM ANDREWS 1ANUM  + 	 1  
PAPAV Ē R MAGOIJNI'  0.1 0.2 4 DNCOFHORUS WΑHΙEN13ERG Ι I  0.3  0.4 	5  
PLD 1 CULAC IS CAP I TATA  + 2  DRTH0THECLUM CHRYSLUH  2.8  4.8 	5  
FED ICULAB1S LgIIATA  0.2 0.2 6  PHILONOTLS FONTANA 	PUMILA  0.7  1.9 	1  
FOLYRUNl1M VIVIPARUM  0.1 0.1 4  PLAG I OPUS OEDER '  ΑΝΑ  + 	 1  
SALTS ARCTICA  1.3  1.0 6  P0LYTRlCHACEAE  + 	 1  
SALIX LANATA RICHARDS0NII  + 2  RHAC8MITRIUM LANUGINOSUM  + 	 1  
SAI_IX PLANIFFILIA PULCHRA PULCHRA  + 1  RIIYTIDIIIM RUGOSUM  + 	 1  
SALIX RETICULATA RETICULATA  1.7  3.2 6  SCORP ID' UN TURGESCENS  + 	 1  
SALIX ROTUNDIFOLIA R0TUNDIFOLlA  0.2  0.4 3 TETRAPL0D0N MNI01DES  + 	 1  
SAXIFRgGR HIRCULUS PR8PINQUA  + 2 THUIDIUM ABIETINUM  + 	 2  
SAX1FRAGA OPPOS1T[F(iL1A OPPOSl7lFOLIA  0.7  0.8 6 TIMMlA AUSTR1ACA  + 	 1  
SENECID ATRDPURPUkEUS FRIGIDUS  0.2  0.2 5 ΤΟΜΕΝ THΥΠΝUΜ NI TENS  20.9  13.1 	7  
STEI LAR I A LAETA  + 1 TORTELLA ARCTICA  + 	 1  
UHF 1101/N ΜΟΝΟ CΟΤ  + 3 UNKNOWN MOSS  0.6  0.9 	6  
UΝKi ΙRWΝ DI COT  0.1  0.1 3 gLECTORIA NIGRICANS  + 	2  
ΑΡ/ΕυΙ?1 	P I ΝGU I S  + 2 CALOPLACA SP.  + 	2  
ANAOTFtOIHYILUM IIINOTUM  + 1 CETRARIA CUCULLATA  0.3  0.4 	5  
Bit Ii 	TR1CFIOPHYLLUH EREVIRETE  + 2  CETRARIA I SLANDI CA  0.9  0.9 	6  
GYHIOGOLEA 1HFLATA  + 1  CETRARIA NIVALIS  0.2  0.4 	2  
LOPI1QZIA B1NSTEADII  + 1  Ci Γ II ΑΝ I A 	RI CIIAI/DSON I  + 	 3  
LUPIIOZIA 010/DR I 11)1/A  + 1  CLAI/OÍ1IA GRACILIS  +  + 	 1  
PLAGlOCHILA ARCTICA  +  2  CI A01Í) I A FOCI LL.UM  0.1  0.1 	2  
PTILIDIUFI 	CILIARE  1.8  4.7 1  C[AUUNTA SP.  + 	 1  
RADULA PROLIFERA  + 2  DACTYL IWA ARCTICA  0.9  1.8 	6  
SCAPANIA 	SlMMONSII  0.3  0.8 1  LECANURA EPIBRYON  0.1  0.1 	6  
UNKNOWN LEAFY LIVERWORTS  0.2  0.4 2 LEPTOGTUM SINNUATUM  +  + 	 1  
AULACOMNIUM TURGIDUN  + 2 LOPADI1/M FECUNDUM  Ο .1  0.1 	2  
BRΛ C Ι IYTHF_CIACEAE  0.4  0.8 3 0CRRULECHIk FRIGIDg TCLEFHOROIDES  
BRACHYTHECIUN GROENLGNDICUM PCLTIGERA APHTHOSA  Ο.1  0.2 	3  
BRYUM STENOTRICHUM 1 PEL ΤΙ GERA CANING S.L.  0.1  0.1 	4  
BRYUM SP. 0.1  0.1 5 PS[iRDTIA HVPNORUM  +  
CALLIERGON RIGHARDSDN II ROBUSTUM 0.2  0.4 2 S0L.QB1NA 	SP.  0.1  0.1 	5  
CALL1ERGON SP. 1 S ī EREuCAUL.ON ALPINUM  + 	 7  
CAMPYLtUM STELLATUM 1.6  1.9 5 TNgMNOLIA 	SUBOL1F0RMIS  3.8  3.0 	7  
CATOSCOPIUM NI GRI TUM 1.3  2.8 5 UPKHO11N FRUTICOSE LICHEN  + 	1 
CINCL1DfUM ARCTICUM 1 NOSTOC SF.  + 	 2  
CINCLIDIUM LATlFOLtUH 0.2  0.4 2 
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Table C2 (cont'd).  

STAND TYPE 	U4  
RIIMIIER OF PLOTS 	S  
PLOT NUMBERS 	030Α 	0300 	0303 

MEAN 

1409 

PCT 

1514  

STAND  

OTAND 7ΥΡΕ 	U6  
NUJIGIR  OF 	PLOTS 	3  
II  OT NUHfsLkS 	09 ύ 1 	1416 	1509 

MEAN PCT STAND 
TAXON COVER DEV N  TAT/ON COVER DEV N  

CARES AOUATILIS S.L.  24.4  17.8 4 ANEMONE PARVIFLORA 0.3 0.6 1 
CΑR ΕΧ ATR©FUSCA  0.5  1.1 ASTRAGALUS ALP INUS 0.7 1.2 1 
CARES BIGELOWII  0.3  0.8 1  ASTRAGALUS UMEELLATUS 1.7 2.0 3  
CARES lIARINA  0.2  0.3 2 CARDGMINE DlG1TATA 0.1 0.0 3  
CALLS MISANDRA MISANDRA  0.2  0.4 2 CARES RUFESYRlS 0.1 0.2 1 
CARES IkOTUNDATA  + 1 CARES SCIRPOIDER 3.1 2.7 2  
01kV/IS 	Ι N Ι EGRIF0L ΙΑ 	INTEGRIFOLIA  19.3  12.8 5 CASS1OPE 7ETRAGONG TETRAGONA 36.9 14.0 3 
DUPONTIA FISHER! 	S.L.  + 1 CHRYSAIITHEMUM 	I IIYEGR I FOLIUM  0.2 0.2 2  
EΟlIIBE Τ UΜ VΑR ΙΕGΑΤUΜ  0.8  0.8 4 DRAUfl ALPINA + + 1  
ERIOPHORIJM ANGUSTIF0L1UM S.L.  16.4  12.7 5 DRYAS 	ITITEGRIFOLIA 	INTEGRlFOL1A 25.5 6.1 3 
ERIOPHORUM RUSSE0LUM  + 1 FoulSETUM ARVFNSE 0.1 0.1 2 
HI EROCHLO PAUCIFLORA  + 1 EOUISETUM VAR IEGATUM 0.2 0.3 2 
JUNCUS B!GLUMIS  + 1 KOBRESIA MY0SUROIDES + +  1  

PGPAVER MAC6UN11  0.2  0.4 1 LLUYDIA SEROTINA 0.7 1.1 2 
PED 1 ClJLAR IS CAP I TATA  + 1 LUZULA ARCTICA + +  ^ 
PEDICULARIS SUDETICA S. 	L.  0.1  0.2 3 M1NUARTIA ARCTICA +  + ^  

FDA ARCTICA  + 1 PGPAVER MACOUNII 0.1 0.2 2 
PΟLΥCΟ I ΙΟΜ VI  k/I   PARIlM  0.3  0.3  4  PART/VA NUDICAULIS NUDICAULIS + + 1  
P(R)iA GRAND'FLORA  0.2  0.4 1 PEG ICULAkIS CAPITATA 1.0 1.7 1  
SAIlS AECTILA  4.1  4.9 4 PED I C!ILAR IS LANATA  0.1 0.1 2  
SALIX LANATA RICHGRDSONII  1.9  3.4 3  PDA Sr.  0.7 1.2 1  
SALIX OVALIFOLIA OVALIFOLIA  0.2  0.4 1 POLVODNUM V 1 V I PARUM  0.1 0.1 2 
SALIX PLANIFOLIA PULCNRA PULCNRA  0.6  1.3 1 SAL_ 1 S RETICULATA RETICULATA  4.9 3.8 3 
SALIX RETICULATA RETICULATA  6.3  5.0 5 SAL I X ROTUND I FOL IA RC7UMD t FOL 1 A  2.4 3.4 2 
SALIX ROTIJNOIFOLIA ROTUMDIFOLIA  + ^ SAUSSIJREA AUGUST1F01IA  0.1 0.1 2  
SAX1FRAGA HIRCULUS PR0PINOUA  + 1 SAX IFR.4GG JPPOSI TI F0LI  Α  OΡPOS Ι TIFOLIA 0.4 0.8 1 
SAXIFRAGA 0PPOSI TI FOLIA OPP0SITIFOLIA  + 2 SENECIO ATR0PURPUREUS FRIGIDUS 0.4 0.6 2 
SENECIO ATROPURPUREl1S FRIGIDUS  + 2  ShLINE ACAULIS 1.3 2.3 1 
SILENE WAIILEERGELLA ARCTICA  + 1  IJiJKIIOWII NDNOCOT  + +  1  
STEILARIA LAETA  + 1  UNKNOWN DICOT 0.1 0.1 2 
UCIFHOWN D I COT  + 1 BLEPIIAROSTOMA TR I CHOPHYLLUM BREVIRETE + +  1  
ANCUR.A 	FlNGLI1u  + ^ Pl_AG1OCHILA ARCTICA  0.1 0.1 2 
LL Fri ΙΑR0 ΤΟ l1Α 7RICNOPHYLLUM BREVIRETE  + 2 AUL_ACCMN I UM PALUSTkE  1.3 2.3 1 
CAL.? POOR I A MUELLER I ΑΝΑ  + ^ BRYUII SP.  0.7 1.1 2 
HART ANTAUS FLOTOW 1 ANUS  + 1 CAMPYLi IJM STELLATLJM  + +  1 
LLP1I0ZIA I3INSTEAD[1  0.2  0.4 1 CRAIOIIEURON AT/CT IGUM + + 1  
LUPIl0Z I A SP.  + 1 DICfTANUM ANGUSTUr  0.3 0.6 1 
FLAG ' DCII 1LA ARCTICA  0.7 1.6 2 D 1 GT 1 CH 1 UN CAP I LLACEIJM  0.7 1.3 1 
PTILiD1UM ClLlARE  6.0 13.4 1 DITI/ICl/OM 	FLESICAIJLE  8.9 11.3 2 
AIJIACOMNI UM TURD IDUll  + 1 0011 f\FI0CLADUS U11C1NATUS 1.3 1.5 2 
BRACHYTHECIACEAE  1.2  2: 2 3  UREPANOCLADUS SP.  0.9 1.5 1  
BRACNYTNECIUN TURGIDUM  0.2  0.4 1 ΕΝCΑ LΥΡTA. ALPIMA + + 1  
BRYUM GLGOVICON  + 1 ENCALYPTA PROCERA  + +  1  
LRYUM SP.  0.6  0.9 3  HYPMUM PROCERRIMUM 1.3 1.4 2 
CALLIERGON FIICHARDSONI 	R000STUM  0.8  0.5 4 RkYTlD1UM RUGOSUM + +  1 
CAI1PY1_ I UM STELLATUM  7.6  7.2 3  ΤΗUI ΟΙ UΜ ΑΕ I ΕΤΙΝUΜ 1.3 0.6 3  
CA 7OSCUP 1 UM Ν 1 GR 1 TIJM  0.9  1.3 4  TIMMIA AUSTRIACA 0.1 0.1 2  
CINCI.IOIIJM 	AT/Cl ICUM  0.7  1.2 2  TOMENTHYPNLIM NI TENS 2.0 2.7 2 
CI!IcLIDIIJM 	EAYIFOLIlIM  + 1 TORTULA RURAL1S 0.4 0.8 1  
CINCLlDIUt1 	SP.  + 1 UNKNOWN MOSS 1.0 1.0  3  
ClRRlFHYLLUM CIRROSUM  1.0  2.2  1 CALOPLACA SP.  + + 1 
CRAT0NEUROH ARGTICUM  0.5  1.1 2 CETRARIA CUCULLATA  1.7 2.9 1 
DICRANUM ANGUSTUM  1.0  2.2 1 CETRARIA DELISEI  0.2 0.3 1 
DISTICNlUM CAP(LLACEUM  5.7  5.2 5  CETRARIA ISLANDlCA  1.4 1.5 2 
DITRICHUM FLEXICGULE  2.5  2.3 5 CETRARIA NlVALIS  0.4 0.6 2 
DREPANOCLADUS LYCOPODIOI  DES  BREVIFOLIUS 11.7  7.6 4 CETRARIA RfCHARDSONII  1.0 1.7 2 
DREFGNOCLADUS REVOLVENS  + 1 GLAD0NtA FOCILLUM  0.3 0.6 1 
DREFANOCLADUS UNC INATUS  0.8  1.3 2 CLADDNlA SP.  + +  1  
ENCALYPTA ALPlNA  0.4  0.9 2 DGCTYLIHA ARCTICA  0.6 0.6 2 
ENCALYPTA PROCERA  + 1 LECANDRA EPlBRY0N  2.3 4.0 1 
ENCALYPTA SP.  + 1 LDPGDIUM FECUHDUM  0.1 0.1 1 
FlSSIDENS SP.  + 1 PELTIGERA APHTHOSA  1.7 2.9 1 
HYLOCOMIUM SPLENDENS 6BTUSIFOLIUM  4.0  8.9 1 PELTiGERA CANING S.L.  0.4 0.5 3 
RYPHUM BAMBERGERl  0.4  0.9 1  PHYSCONIA MUSCIGENA  0.3 0.6 1  
NVFNLIM SP.  0.2  0.3 2  SOLORINA SP. 0.1 0.1 2  
NEESlA ULIG1N0SA  0.4  0.7 2 TNAMN0lIA 	SUBULIFORMIS 0.1 0.1 2 
MNIUM BLYTT!Z  + 1 UNKNOWN CRUSTOSE LICHEN 0.1 0.2 2 
NYURFLLA JULACEA  + 1 

ONCOPI-IORUS IJAHLENBERGI  + 1 

ORTHOTHEC lUN CI-IRYSEUM  1.9  3.0 4 
POL I TR I CI-IASTRUM ALP 1NUM  0.4  0.9 1 
RNY7IDIUM 	RUGOSUM  0.2  0.4 1 
SCORPIO IUM TURGESCENS  + 1 
TlMMIA AUSTRIACA  + 2 
T0MENTNYFNUM Ν I TENS  14.7  14.5 5 
TORTELLA ARCTICA  0.4  0.9 3  
VOITIA HYPERBtREA  + 1 

UNKNOWN MOSS  1.0  0.9 4 
CETRARIA CUCULLATA  + 1 

CETRARIA lSLANDICA  0.4  0.7 3 
CETRARIA RICHARDSON' I  + ^ 

CLADONIA GRACILIS  + 1  
CLADOHIA POCI hUM  + 1 

CLADONIA SP.  + ^ 

DACTYLfNA ARCTICA  0.1  0.1 4 
PELTIGERA APHTHOSA  + 2 
PELTIGERA CANINA S.L.  + 1 
PERTUSARIA DACTYL I  ΝΑ  + 1 

SOLORINA SP.  + 1 
7HAMN0LIA 	SUBULIFDRMIS  0.4  0.5 3 
UNKNOWN CRUSTOSE LICHEN  0.1  0.2 1 
NDSTOC 	COMMUNE  + 1 

IIDSTOC SP.  + 1 
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Table C2 (cont'd). Species data summaries of all stand types.  

STAND TYPE  
NUMBER OF PLOTS  
PLOT NUMBERS  

U7  
2  
0902 	1417  

STAN!)  ΤΥΡΕ 
NUDER OF P1.OTS  
P1  Ο1  MU! HERS  

υ9 
1  
1102  

ΤΑ)(ΠΝ  
MEAN PCT 
COVER 

STAND  
DEV N ΤAXΟ N  

MEAN PCT 
COVER 

STAND  
DEV 

ALUlECURUS ALFINUS ALPINUS  0.1 0.1 1  ASTRAGALL1S UMIIELLATUS  0.9 0.0  
ΑRCTΑGRΟ S Τ IS LAT l FOL IA S.L.  1.2 0.3 2  CARDAHINE. DIGITATA  0.1 0.0  
CA[1OAH NE 010 ΡΑΤΑ  0.1 0.0 2  CARER MISANDRA MISANDRA  0,1 0.0  
CARER A0UAT1LIS S.L.  3.δ 5.4 1  CARER ROTUNDATA  4.6 0.0  
CARER ROTUNDATA  0.1 0.1 1  CARER RIJPESTR I S  0.1 0.0  
CHRYSANTHEMUM INTEGRIFOLIUM  0.1 0.1  1 CARER SC! RPO IDEA  0.6 0.0  
DRYAS 	INTEGR1FOL1A 	INTEGRTFGLIA  0.9 0.1  2 CASSIOFF TETRAGOMA T Ē TRAGONA  0.1 0.0  
EOUISETUM ARVENSE  13.4 18.9 1  CI !RVS.INTHEMUI'l 	I NTEGR I FOLIUM  0.1 0.0  
EOIJ 1 SETUM SC' RPO IDES  1.9 2.7 1  fll!AUA 	AI.P ! NA  0.1 0.0  
EOUISETUM VAR IEGATL1H  0.5 0.7  1  DRYAS 	IMIEGRIFOLIA 	INTEGRIFOLIA  44.2 0.0  
ER ΙΟΜΙΙΟΓIUΜ ANOUSTIFOLIUM S.L.  3.3 1.8  2  EUIJI SETUN VAR' EGAIUM  0.1 0.0  
EUTIIEMA  EUUA.RDSI ί  0.1 0.1 1  EUTREMA EDWARDS! I  0.1 0.0  
II I HUAF!T 1 A 	ARCT 1 CA  0.1 0.1 1  JUNCUS BIGLUMIS  0.1 0.0  
PAR1YA MIJU I CAUL_ IS NOD 1 CAUL I S  0.1 0.1 1  LLOYDIA SEFIOTINA  0.1 0.0  
ΡΙ' ν ILυL/lRIS 	SUUETICA 	S. 	L.  0.1 0.1  1  M1NL1ARTIA ARCTICH  0.3 0.0  
P'0L.YGQHU11 	VI VI PARLIM  0.3 0.4  2  PALAVER MACDUNI I  0.5 0.0  
SALT)! RETICULATA RETICULATA  5.4 7.6  1  PARRYA NUDICAULIS NUDICAULIS  0.1 0.0  
SALIX ROTUNDIF0LlA RDTUNDIFOLIA  30.3 42.0  2  PED I CLILAR 1 S CAP 1 TATA  0.1 0.0  
S4XIFRAGA HlRCULUS PR0PlNOUA  0.1 0.1 1  QOL_YGONIJ11 VI V 1 PARUN  0.1 0.0  
SAXIFRAGA 0PP0SlT1FOLIA 0PP0S1TIFOLfA  0.5 0.7 1  SALIX ARCTICH  1.0 0.0  
SENLIGID ATROPURPUREUS FRIGIDUS  6.0 8.5 1  SALIX RL7ICUL.ATA  RETICULATA  1.5 0.0  
B1.EPIIAROSTOMA TRICNGPHYLLUM BREVIRETE  0.5 0.7 1  SAl.)! 	K0YC1I1I)I FOL IA 	KOTUHDI FOL IA  5.6 0,0  
LOPHOL I A SF.  0.1 0.1 1  SΤΑ IFRAGA 001051 TI P01 IA OPFOS I  'Γ  I FOL IA  1.6 0.0  
PLAG1UCNlL.A ARCIICA  4.0 5.7  1  SEN ΕLl0 ΑΤΠ0ΠUF:PUR ΕUS FR ID! DOS  0.6 0.0  
UNKNDIIN LEAFY LIVERWORTS  3.2 3.2  2  SINLCIQ RLSEDIFOLIUS  0.2 0.0  
AOL A(;OMN 1 UM TL1RG 1  UUM  0.1 0.1 1  UI!! 5  ΝΟ011 	D 1 COT  0.1 0.0  
BRACΗΥΤΗΕCIAC Έ AE  0.2 0.3  1  LOPIIOZIA 	SP.  0.1 0.0  
Ρ I1 ΥΙ IΜ 	SI'.  0.1 0.0  2  PLAGIOCHILA ARCTICA  0.1 0.0  
CA LVI 1 111 SYEI.LAYUM  0.8 1.1 1  BRYUM SP.  0.1 0.0  
LAS 0sCOPlUM NIGRITUM  Ο.1 0.1 1  CAIIPYLIUM STELLATUM  0.1 0.0  
CINI;I1I)IUM ARCTICUM  0.4 0.6 1  DIDY000ON ASPERIFOLIOS  13.5 0.0  
CINCLIDIUM SP.  0.5 0.7  1  01ST I CII 1DM CAP I LIACEUM  9.5 0.0  
DISTICI11LIM CAPILIACEUM  8.2 10.3  2  DI Till CHUM FLEX! CAULE  34.5 0.0  
DI TR I CHUM FLEX 	CAULS  8.0 11.3  1  DRFPANOCLADIJS UNC INATUS  6.0 0.0  
DRF:PANOCLADLJS UNC INATUS  4.8 0.2  2  ENI;A1YPTR ALP' NA  0.1 0.0  
ΕΝCΑLY ΡΡΑ Α LΠΙΝA  0.7 1.0 1  IIY1IlllII 	PRMCLΝ R l MUM  0.2 0.0  
ENCALYPTA FR0CERA  0.1 0.1 1  LIV ΙΓΙ IJl I 	I,F!/Ol_1I'l hIM  5.0 0.0  
ENCALYLTA SP.  0.1 0.1 1  011'!! 10 ) 11111111 	CAKYSEU1I  0.1 0.0  
NYPNUM SP.  0.1 0.1 1  TO 1L  IJMIYPIlU11 	III TCN!)  19.8 0.0  
ϋ RΤΗΟΤΗΕC Ι UM CHRYSEIJM  0.1 0.1 1  T0I;I ΓLLA ARCTICH  1.5 0.0  
Τ  I Mi ' A NI)RVEG I CA  0.3 0.4 1  TIJRTULA RUHAL IS  3.9 0.0  
TO IEMTI SIMON N 1 TENS  51.0 41.0  2  UNKNOWN MOSS  0.1 0.0  
TQli[Ll 1_A HRCT 1 CA  0.8 1.1  1  CETRAR 1 A ClJCULLATA  0.1 0.0  
UNT-;r(SIN 	TOSS  1.0 0.0  2  CETI1ARIA 	DELISEl  0.1 0. 0  
CL Ι RΑ IL Α 	IJELISE!  0.5 0.7 1  
CΕ1ιiΑΝ I Α 	lSTANDICA  0.1 0.1 1  
CElIIAIJIA 	NIVALIS  ο.1 ο.1 1 
CLADON1A SP.  0.1 0.1 1  
DACTYLI NA RAMULOSA  0.1 0.1 1  
PELTIGERA CANINA S.L.  0.1 0.1 1  
STERE0CAUL0N ALP' NUN 0.5 0.7 1 
NOSTOC SP. 0.1 0.1 1 

STAND TYPE 	 U8  
NUMBER OF PLOTS 	1  
PLOT NlJMEERS 	1103  

TA XII N  
MEAN PCT 
COVER 

STAND  
DEV 	N 

CARLX A0UATILIS S.L. 30.0 0.0  
Ε0Ι I ί S Ē TIIM VAR Ι EGΑΤυΜ 10.0 0.0  
ER I OPI IOItIJM AIIGUST I FOL I UM S 	L . 9.0 0.0  
PLUICUL_AI!IS 	SIIDETICH 	S. 	L. 1.0 0.0  
PCI VOulIi!11 	VIVIPARUM 1.0 0.0  
SALIX IANAIA RICHARDSONII 75.0 0.0  
SAIlS OVAL_IFOLIA OVALIFOL_IA 2.0 0.0  
SALIX RETICULATA RETICULATA 0.1 0.0  
BRYUM SP. 10.0 0.0  
CALLIERGON R1CliARDSONII 	R0BUSTUM  5.0 0.0  
CAMPYLIUM STELLATUM 15.0 0.0  
CINCLII)IUM ARCTICUM 2.0 0.0  
CRATON Έ I.IRON ARCTICUM 0.1 0.0  
DISTICHIUM CAPILLACEIJM 5.0 0.0  
DREPANOCIADUS LYCUPODIOIDES SREVIFOLIUS 5.0 0.0  
ΟΠΤΙΙΟΗΙΓ CIUΠ CHRYSEUM 0.1 0.0  
UNII NCJIIN MOSS 0. 1 0.0  

N 
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Table C2 (cont'd).  

S ΤΑΝΠ ΤΥΡΕ 	 υ1ο 
NUIII)Ek UF PLOTS 	4  
P1  ΟΡ  ΝιιΜβΕRS 	1002 	1418 	1422 

TAXiS')  

1502  

MEAN PCT 
COVER 

STAND  
DEV Ν  

STAND TYPE 	 U12 
NUMBER OF PLOTS 	2 
PLOT NUMBERS 	1303 	1311  

TA KG N  
MEAN PCT STAND  
COVER 	DEV N  

Al. ),iLCIII1US 	ALP 1 NUS 	ALP I NUS  3.7 7.5 1  CAREX AUUATILIS S.L. 30.5 	17.7 21  
AIIEkOSACE CHAMAEJAStIE LEHMANN 1  ΑΝΑ  + + 1  ORABA LACTEA 0.5 	0.7 1  
A1')IJkOSACE SEPTENTR  I ONAL IS  0.5 1.0 2  0U1'VINTIA 	F I SIIER  l 	S . L.  0.1 	0.1 1  
ARCTAGROSTIS LATIFOLIA S.L.  3.0 5.3 3  ER 1 WE) DRUM ANGUST  ί  FOL ί  UM S. L.  28.0 	31.2 2  
ASTRAGALUS ALP' NUS  0.3 0.5 1  I l i Γ: kO ι.I1LUE 	PAUC I  FLORA  0.1 	0.1 1 
BROMUS PUMPELLIAFIUS ARCTICUS  0.3 0.5 1  ΡΕΤΑ:;ΙΤ L-S  FR 181 DOS  0.1 	0.1 1 
CARDAMI NE DIG I TATA  0.3 0.5 1  ΕΟΑ  ANCTICA 0.6 	0.6  2  
CARER BIGELOWII  6.0 12.0  1  POLYGONUM VI VI PARIIM  0.1 	0.1 1  
CERASTIUM EEERII'IGIANUM 	BEERINGIANUM  3.2 2.9  3  SALIX ARCTICA 0.2 	0.3  
DRALIA SF'  + + 1  SALIX OVALIFOLIA OVALIFOLIA 0.8 	1.1  1  
DRYAS 	INTEbRIFOLIA 	INTEGRIFOLIA  11.5 22.3 3  SALIX PLANIFOLIA PULCHRA PULCHRA 17.5 	3.5 2  
FESTIICA BAFF  I NENS IS  1.2 1.9 2  SA)U FRAGA CERNUA  0.1 	0.1 1  
FE S1 ι1 ϊ Α 	RIIBRA  1.7 3.5 1  UNKNOWN LEAFY LIVERWORTS 0.4 	0.6 1  
LLΠΥΠΙΛ SEIOTINIA  + + 1  AULACOMNIIIM PALUSTRE 0.1 	0.1 1  
IU'UI.A CGNFU3A  0.8 1.5 1  AULΑCOΓIN  ί  UM TURG I DUN  0.1 	0.1 1  
P ΛPΑVFR L ΑΓ ' Ι 'ή NICUl1 UCCIDENTALE  + + 1  BRALIIYTI-IECI ACEAE 0.5 	0.7 1  
F'AI-'AVER MAC0UNII  0.8 1.5 1  BRACHYTHECIUNI GROENLANDICUM 0.1 	0.1 1  
FAISIVA NUD I CAULIS NUDICAULIS  0.8 1.5 1  BRYUM .;Ρ.  1.2 	1.8 1  
P101 CULAR IS CAPITATA  3.5 7.0  1  CALLIEI:GON SP.  0.2 	0.3 1 
ΡΘΑ ALPIGENA  22.5 22.2  3  CAMPYL 1  OF) STELLATUM  5.1 	7.2 1  
ΡΘΑ GLAUCA  + + 1  CINCLIOIUM ARCTICUt1 0.1 	0.1 1  
PΘLEMONIUM BOREALE  0.3 0.5 1  DICRANUM ANGUSTUM  1.0 	1.4 1 
PI1LYGONIJM VIVfPARUM  1.3 2.5 2  DICRANUM ELONGATUM 7.5 	10.6 1  
POTENT ILLA UNIFLORA  5.0 6.9 3  DISTICH<UM CAPILLACEUM 2.2 	3.2 1  
RAIIUNCIJIUS PEDAT  IF ' OUS AFF INIS  0.5 1.0 2  DREPANOCLADUS LYCOPODIOI0ES BREVIFOLIUS 0.1 	0.1 1  
SAG I NA 	Ι NTER1IED  ί  Α  + + 1  DREPANOCLADUS SP.  0.5 	0.7 1  
SAL IX RFT I CULATA RETICULATA  3.7 7.5  1  HYPNUM  SF. 0.1 	0.1 1  
SALIX R ιι TUNDIFOL ί Α ROTUNDIFOLIA  22.0 38.7  3  MNIUM RUGICUM 0.1 	0.1 1  
S Λ U:; Χ IJREA 	iG'IGUST  I FUL. 1 A  3.7 7.5 1  ONCOPHORUS WANLENBERGII 0.1 	0.1  1 
SAX I ι C ΑGii CAESPITOSA  0.8 1.5 1  POLl  TRI CHASTRUM ALP' NUN 7.1 	9.8 2 
SAX 1FkAOA  Η  I ERAC I FOL IA  + + 1  PGHL IA SP. 0.1 	0.1 1  
S^ΧΙ FRΑGΛ UPPOSI TIFOLIA OPPOSI TIFOLIA  0.5 1.0 1  TOMENTIIYPNUM  NI TENS 1.0 	1.4 1 
SENECIO ATkOPURPUR Ē US FRIGIDUS  + + 1  CETRARI A 	I SLANLI) CA 0.1 	0.0 2 
STELLARIA LAETA  0.8 1.5 1  CL Λ D^ ιΝ Ι Α 	GF)ACILIS  0.1 	0.1 1 
TARAXACUII F'HYMATUCARPUM  1.0 2.0 1  CI. AUON 1 A P)IYLLOPHORA  0.) 	0.0  2  
UNKNOWN MONOCOT  1.2 2.5  1  CLIIIJONIA POCIILU1l 0.1 	0.1 1  
UNKNOWN DICOT  0.1 0.1  2  DAClYLINA ARCTICA 1.0 	1.4 1 
ANASTROPHYLLUM MINUTUM  + +  1  OCHEOLECH  IA FR 181 DΑ 0.1 	0.1 1 
UNKNOIIN LEAFY LIVERWORTS  0.1 0.1  2  PELTIGL"RA SPHTHOSA 0.1 	0.1 1  
AUL Α C1 Γ1ΙΙ i IJM 	ACLJM I N.ATIJM  1.2 2.5 1  P Ē LTIGERA CANINA S.L. 0.1 	0.1 1  
AUIAIS.)1IFII  1111 	PALUSTRE  + + 1  SOLORINA SF. 0.1 	0.1 1  
BRΥ IIII 	ARCT 1 CtIM  + + 1  SPHP.EROPHORUS GLOBOSUS 0.1 	0.1  1  
13EV  1)11 	S1 1_F ill) Ill CHU ι1  + 1  THAMNOLIA 	SUBULIFORMIS 1.ο 	1.3 2 
REV 1111 	r,F'. 4.7 6.9  3  
CA1  I. I F FS lI'I 	:;P. 0.3 0.5 1  
CLIlII1UIIUil 	PUR ΡUREUS  + + 1  
CIIATGI-IEUI)YIN ARCT Ι  CUR  + + 1  
DI CFIANUM ANGUSTUf1  0.5 1.0 1  STAN)) TYPE 	 U13 
DICRANUhi ELONGATUII  0.5 1.0 1  NUMDLR 0)" PLOTS 	1 
DREPANOCLADUS  ONE  I NATUS  1.2 2.5  1  I'll) 	NUMBERS 	1309 
ENCΑLYPTA SP.  0.1 0.1  2  
FUNARIA ARCTICA  + + 1  MEAN PCT STAND  
HYLOCOMIUM SPLENDENS OBTUSIFOLIUM  0.8 1.5 1  ΤΑΧυΝ COVER 	DEV N  
LEPTOBRYUM PYRIFORME  + + 1  
MEESIA ULIGINOSA  + + 1  COCHLEARIA OFFICINALIS ARCTICA 0.2 	0.0 
MNIUM BLYTTII  + + 1  DUPONTIA FISHER' 	S.L. 43.0 	0.0  
ONCOPHORUS WAHLENBERGII  + +  1  ERIOPI-IORUM ANGUSTIFOLIUM S.L. 0.1 	0.0 
Poll  TRICHASTRUM  ALP  I NUM  0.3 0.5  2  PUCCINELLIA  ANDERSON' I 1.3 	0.0 
RHACOMITRIUM LANUGINOSUM  0.3 0.5 1  SALIX OVALIFOLIA OVALIFOLIA 0.1 	0.0 
RHYTIDIUM 	RUGOSUM  1.0 2.0 1  STELLAR ί  Α HIJ1I I FUSA  0.7 	0.0 
STEGONIA LATIFOLIA PILIFERA  + + 1  Ι1Νι:ΝΠWΝ MOS S  0.1 	0.0 
THUIDIUM ABIETINUM  5.7 9.6 2  
TIMMIA AUSTRIACA  0.3 0.5 2  
TOMENTHYPNUM  NI TENS  0.5 1.0 2  
TORTULA  RURAL IS  3.8 7.5 2  STAND TYPE 	 U14 
UNKNOWN MOSS  0.6 1.0 3  NUMBER OF PLOTS 	2 
CETRARIA CUCULLATA  + +  1  PLOT NUMBERS 	1204 	1210  
CETRARIA ISLANDICA  0.1 0.1  2  
CLADONIA SP.  
DACTYLINA ARCTICA  

+ 
+ 

+ 
+  

1  
1  ΤΑΧ[ιΝ  

MEAN PCT STAND 
COVER 	DEV N  

EVERNIA PERFRAGILIS  0.1 0.1  2  
LECANORA EPIBRYON  
LΘPADLUM FECUNDUM  
PELT  IGERA APHTHOSA  
PELTIGERA CANINA S.L.  

+ 
+ 

0.5 
+ 

+ 
+  

1.0  
+  

1  
1  
2  
1  

AlUiECURUS ALPINUS ALPINUS 
ARCTAGRUSTIS LATIFOLIA S.L. 
CARES AOIJATILIS S.L. 
CARES SCIRPOIDEA 

	

2,0 	2.8 

	

0.1 	0.1  

	

24.7 	0.4 

	

0.1 	0.1 

1  
1 
2 
1  THAMNOLIA 	SUBULIFORMIS  0.1 0.1  2  DRYAS 	INTEGRIFOLIA 	INTEGRIFOLIA 7.9 	0.1 2 

E0UISETUM  VAR IEGATUM 1.1 	1.3 2 
Ē RIiPHORUM ANGUSTIFOLIUM S.L. 0.1 	0.1 1  
PEDICULARIS CAPITATA 0.1 	0.1 1  
POA SP. 1.0 	1.4 1 
POLΥGONUM VIVIPARUM 1.6 	0.6 2 
SAL IX ARCT<CA 0.1 	0.1 1  
SALIX L.ANATA RICHARDSONII 0.1 	0.1  1 
SA)IX OVALIFOLIA OVALIFOLIA 0.9 	0.)  2  
SALIX ))ElICULATA RETICULATA 0.1 	0.1 1  
SAX) I' ItAGA HI RCULUS PROP 1 NOUA  0.1 	0.1  1  
STELLAR  IA LAETA 0.6 	0.5 2 
UNY.NOWN MONOCOT 0.5 	0.7 1  
ORVUM SP. 0.1 	0.1  1 
CAIIPYLIUM STELLATUM 0.1 	0.0 2 
CATOSCOPIUM NIGRITUM 0.1 	0.1 1  
DISTICHIUM CAPILLACEUM 0.1 	0.1  1 
ENCALYPTA SP. 0.1 	0.0  2  
UNKNOWN MOSS  0.1 	0.1 1  
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Table C2 (cont'd). Species data summaries of all stand types.  

STAND TYPE 	 MI 
NUMBER OF PLOTS 	4 

STANU ΤΥΡ Έ 	 Μ2 
1IifliUER OF PLOTS 	8  

PLOT NUMBERS 	1404 	1407 	1414 	1420 PLOT  NU1IBER$ 	04ΟΑ 	0408 	1304 1308 	1501 1503 

1511 	1516  
MEAN PCT STAND 

ΤΑΧOΝ 	 COVER DEV N MEAN PCT STAND 
TA  ΧΟΝ  COVER 	DEV N 

CAREX AOUATILIS S.L. 	 12.1 11.6 3 
CAREX ATROFUSCA 	 0.1 0.1 2 CARER AOUATILIS S.L. 33.4 	26.1 
CAULK  MISANDRA M ISANDRA 	 2.2 3.9 2  CAREX ATROFUSCA 0.4 	0.7 
CAULK  RARIFLORA 	 14.8 14.0 4  CAREX MARINA  0.2 	0.6 
CAULK RI)  FUNDATA 	 0.8 1.6 1  CAREX MEMBRANACEA 0.2 	0.4 
CAREX. SUDSPATHACEA 	 0.9 1.1 3 CARER MI SANORA MISANDRA + 	+ 
Cf IRYSANT FIEMUM 	I NTEGR I FOL I UM  + 1 CAR Ē X RARIFLORA 0.1 	0.4 
DRABA LACTEA + 1 CAULK  ROTUNDATA 0.7 	1.1 
DRYAS 	INTEORIFOLIA INTEGRIFOLIA + 1 CARER SAXATI L f S LAXA  0.6 	1.0 
ECU  ISETUM  VAR  IEGATUM 	 0.1 0.1 3 CAREX VAGINATA + 	+ 
ERIOPHORUM ANGUSTIFOLIUM S.L. 	 2.0 2.2 3  CAULK SP. 0.3 	0.6 
ER[OPHORUM RUSSEOLUM 	 0.8 0.9 3 DRYAS 	INTEGRIFOLIA 	INTEGRIFOLIA 0.1 	0.1 
JUNCUS BIGLUMIS 	 0.1 0.1 2 DUPONTIA FISHER' 	S.L. 0.2 	0.3 
PEDICULARIS SUDETICA S. 	L. 	 0.6 0.4 4 ECU ISETUM  VAR IEGATUM 0.8 	1.5 
POLYGONUM VIVIPARUM 	 0.1 0.1 3 ERI0PHORUM ANGUSTIFOLIUM S.L. 6.3 	7.1 
SAL IX ARCi1CA 	 0.1 0.1 3 ER I  OPHORUM RUSSEOLUM 0.2 	0.3 
SALIX OVALIFOLIA OVALIFOLIA + 1  HIEROCHLOE PAUCI FLORA  0.1 	0.4 
SALIX PLANIFOLIA PULCHRA PULCHRA 	 0.1 0.3 1  JUNCUS BIGLUMIS 0.1 	0.1 
SALIX RETICULATA RET I CULATA 	 0.1 0.1 2  PEDICULARIS SUDETICA 	INTERIOR 0.1 	0.2 
SAXIFRAGA  FOL  [OLOSA 	 0.2  0.2 3  PEDICULARIS SUDETICA S. 	L. 0.6 	0.7  
SAXIFRAGA HIRCULUS PR ΘPINOUΑ 	 0.4 0.4 3 POLYGONUM VIVIPARUM 0.1 	0.1 
SILENE WAHI.BERGELLA ARCTICA 	 0.1 0.1 2 SALIX ARCTICA 0.7 	1.3 
UNKNOWN DICOT + 1  SALIX LANATA RICHARDS ΘNII 0.1 	0.1 
UNKNOWN LEAFY LIVERWORTS 	 0.1 0.1 1 SALIX OVALIFOLIA OVALIFOLIA 1.2 	3.2  
AULACOMNIUM TURGIDUM + 1 SALIX RETICULATA RETICULATA 0.1 	0.1 
BRACHYTWEC  I  ACEAE + 1  SAX I FRAGA FI1 RCULIIS PROPINOUA  0.2 	0.3 
BRYUM SP. 	 0.3 0.5 2  SAXIFRAGA OPPOSI T1FDLIA OPPOSI  TI FOLIA + 	+ 
CALI.IERGON RICHARDSI$NII 	ROBUSTUM + 1 SIL ΕNΈ  WAHIBERGELLA ARCTICA + 	+ 
CALL.IERGON SP. 	 0.3 0.6 1 UNKNOWN  DIC0T + 	+ 
CAMPYLI  UM  STELLATUM 	 0.3  0.5 2 ANEURA 	PINGUIS 0.1 	0.2 
CINCLIDIUM ARCTICUM 	 0.2 0.3 1  BLEPHAROSTOMA TRICHOPHYLLUM BREVIRETE 0.3 	0.7 
CINCLIUIIJM STYGI UM  + 1  UNKNOWN LEAFY LIVERWORTS 0.1 	0.4 
CIIICI.IDIIJM 	SP.  + 1  BRACIIYTHEC  1  ACEAE  + 	+ 
D ISTI CHIUM  CAP  ILL.ACEUM + 1 BRYUM SP. 0.6 	0.8 
O TN I CHUM FLEX  Ι  CAULE + 1 CALLIERGON RICHARDSONII ROBUSTUM 3.2 	2.2 
DREPANOCLADUS LYCOPODI  ΟΙ  DES  BREVIFOLIUS 21.0 16.8 4  CAL.LIERGON SP. 0.1 	0.1 
FISSIDENS SP. + 1  CAMPYLIUM STELLATUM 2.2 	3.6 
MEESIA TRICUETRA + 1  CATOSCOP Ι  UM NI OR  I TUM  1.0 	1.9 
MNIUM BLYTTI I + 1  CINCLIDIUM ARCTICUM 2.3 	6.4 
ONCOPHORUS WAHLENBERGIf + 1  CINCLIDIUM LATIFOLIUM 6.0 	6.1 
ORTHOTHEC  I UN  CHRYSEUM 	 0.1 0.2 1 D I SI I CHIUM CAPILLACEUM 5.4 	6.8 
POLYTRICHACEAE  + 1 DI TRI CHUM FLEX'  CAULE + 	+ 
RHYTIDIUM 	RUGOSUM 	 0.1 0.1 1 DREPA140CLADUS LYCOPOD  101 DES  BREVIFOLIUS 31.0 	22.3 
SCORPIO  l  11Γ1 SCORP  101   DES 	 19.5 37.0 2  ENCALYPTA ALPINA 0.1 	0.1 
SPLACHNUM VASCULOSLIM  + 1  ENCAI.YPTA SP. + 	+ 
UNKNUWII MOSS 	 0.5 0.6 3 FISSIDENS SP. + 	+ 
C1.AOOIIIA  GRACILIS  + 1  MEESIA TRIOUETRA 3.6 	5.7 
CLADONIA SOU.4MOSA + 1 MEESIA ULIGINOSA 0.6 	1.4 
[IACTYL I NA ARCTICA + 1 ΜΝΙΙΙΜ BLYTTI Ι  + 	+ 
LECANORA EPIBRYON  + 1 ORTHOTHEC  I UM CHRYSEUM 0.9 	2.1 
SOLORINA SP.  + 1 SCORP1DIUN SCORPIOI DES  4.7 	9.5 
THAMNOLIA 	SUBULIFORMIS  + 1 SCORPIDIUM TURGESCENS + 	+ 
NOSTOC 	COMMUNE 	 1.6  2.2 2  TIMMIA AUSTRIACA + 	+ 

ΤΙΜΜΙΑ MEGAPOLITANA BAVARICA + 	+ 
TOMENTHYPNUM  NI TENS 0.1 	0.4 
TORTULA RURAL'S + 	+ 
UNKNOWN MOSS  0.5 	0.8 4 
CETRARIA ISLANDICA + 	+ 1 
THAMNOLIA 	SUBULIFORMIS + 	+ 1 
NOSTOC 	COMMUNE 2.2 	3.1 6 
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ALOPECURUS ALPINUS ALP tNUS 
ΑΝLΜϋ Μ Ē  PARV IFLORA 
ARCTAUROSTlS LATIFOLIA S.L.  
DESCHAMPSIA CAESPITOSA ORI  ENTAL  IS  
DUPONTIA FISHER' S.L.  
BOO  ISETIJM ARVENSE  
Ē OUISETUM  VAR  IEGATUM  
Jl1NCIJS CASTANEUS CASTANEUS  
POLYGONIIM V  IV'  PARUM  
SAL'))  ARCTICA  
SAL'))  OVALIFOLIA OVALIFOLIA  
UNKNOWN  MONOCOT  
UΝΚΓΙΟΛΙΝ Dl COT  
BRYUf1 SP.  
UNI Γ1 ί.)UΝ MOSS  

STAND TYPE  
NUMBER OF PLOTS 
PLOT NUMBERS  

Τ  AX 0 N 

CARL))  AOUATIL[S S.L.  
DUPONTIA F I SFIER I S.L.  
ERIOlIIuRUM ANGUSTIFOL.IUM S.L.  
BIll  0))  IDRUM  SCHEUCHZER  1 SCHEUCHZER  ί  
SAIlS OVAl.lFOIlA OVALIFOLfA  
SAIl FlIAGA CtRNUA  
βΙ<YUM  TOOT  Ι  P01 ION  
CALLIF::RGON SP. 
CAMPYLIUM STELLATUM  
MNI  UM ANDREWS  IANUM  
UNKNOWN MOSS  

5.0 	0.0 	1 
0.1 	0.0 	1 
8.0 	0.0 	1 
0.1 	0.0 	1 
1.0 	0.0 

35.0 	0.0 
1.0 	0.0 
0.1 	0.0 
Ο . 1 	0.0 	1 
1.0 	0.0 	1 

13.0 	0.0 	1 
0.1 	0.0 	1 
0.1 	0.0 	1  
1.0 	0.0  
0.1 	0.0 

MEAN PCT STAND 
COVER 	DEV 	N 

	

1.0 	0.0 

	

80.0 	0.0 

	

5.0 	0.0 

	

1.0 	0.0 

	

7.0 	0.Ο 	1 

	

1.0 	0.0 	1 

	

0.1 	0.0 	1 

	

1.0 	0.8 	1 

	

20.0 	0.0 

	

0.1 	0.0 

	

1.0 	0.0 

STAND TYRE 
IIIJMI1ER OF PLOTS  
PLOT NUMBERS 

M9 
2  
1302 	1318 

MEAN PCT STAND 
COVER 	DEV 	N ΤΑΧΟΝ  

Μ8  
1 
1306 

0508 

Μ4 
4 
Ο50Α 1413 	1517 

2 

1 
1 
1 

2 
1 
1  

2 
1  
1 
1 
2 
2 
2 
1 
1 

2 
1 

N 

4  

2  
4 
1 
2 
2  
1  
1 
3 
3 

Table C2 (cont'd).  

STAND TYPE 
NUMBER OF PLOTS 
PLOT NUI IBERS  

Μ3 
2 
1203 	1205 

STAND TYPE 
NUMBER OF PLOTS  
PLOT NUMBERS 

Μ7 
1  
1107 

MEAN PCT STAND 
TAXON 	 COVER 	DEV 	N ΤΑΧυΝ  

MEAN PCT STAND 
COVER 	DEV 	N 

CAIILAMINE PRATLNSIS ANGUSTIFOLIA 	 0.1 	0.1  
CAR U< AOUATILIS S.L. 	 44.3 	22.2 	2 
DRYAS INTEGRIFOLIA INTEGRIFOLIA 	 0.1 	0.1 
DIJPUNTIA  FISHER' S.L. 	 4.0 	4.3 
EOUISETUM VARIEGATIIM 	 6.4 	9.1 
PEOICULARIS SUDETICA S. L 	 0.1 	0.1 
POLYGONUM VIVIPARUM 	 0.1 	0.1 
SAL')( ARCTICA 	 0 . 1 	0.1 
SALIX LANATA RICHARDSONII 	 0.1 	0.1 
SALIX OVALIFOLIA OVALIFOLIA 	 1.0 	1.3 
SAXIFI'AGA Η Ι RCULUS PROP I  ΝOUA 	 0.1 	0 . 1  
UNKt1O11N THALLO I D LI VERWORTS 	 1. 1 	1. 6  
13)100Ν  Sf'. 	 0. 1 	0. 1  
CAI.LIERG ϋ N  RI CI-IAREJSON  II  ROBUSTUM 	23.5 	30.4 
CΑΓ1Γ Γ ί . 1  UM Si  F_L.LATUM 	 0. 5 	0. 7  
CA'OSCOLIUM NIGRITUM 	 7.0 	9.9 
CINCLIDIUM ARCTICUM 	 0.5 	0.7 
C INCL I Π IUM LATI FOL I UM 	 23.2 	31.5 
DISTICI-IIUN CAPILLACEUM 	 6.2 	8.7 
DREPANOCLADUS LYCOPUOIOIDES BREVIFOLIUS 35.2 	27.9 
ENCALYPTA SP. 	 0.1 	0.1 
MEESIA TRIOIJETRA 	 0.3 	0.4 
MEESIA IILI GI NOSA 	 0.1 	0.1 
UNKNOWN MOSS 	 0.6 	0.6 
NOSTUC COMMUNE 	 0.4 	0.6 

STAND TYPE 
NUMBER OF PLOTS 
PLOT NUMBERS 

MEAN PCT STAND 
TAXON 
	

COVER 	DEV 

CARLX AQUATILIS S.L. 
CARFX IlOTUNDATA 
CΑRLX SΑXATI L I S  LAXA 
FR l  11)1  iDRlJM ANGIJST I FOL 1  UM 5.  L.  
ER ί  uPI Iυ RIJM ITUSSEOL  11W  
ΕΝ  1  O i l 000)1  SCHEUCHZER  I SCHEUCHZER  I  
PE[HCOLARIS SUDETICA S. L. 
CA.LLIERCON Sr.  
MEESIA TRIOUETRA 
SCORPIDIUM SCORPIOIDES 
NOSTOC COMMUNE 

	

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.Ο 	25.2 

	

6.5 
	

11.0 

O  ΙΑΝD ÍYPI  
NU Ι1BL 0Í PLATS  
II 1)1 III)) IBCRS  

MO 

 11ύ 1 1508 

CARER SUBSPATHACEA 
PUCCINELLIA PHRYGANODES 
STELLAR IA HUM IFUSA 
CAMPYLIUN STELLATUM 
UNKNOWN MOSS  

75.2 	14.5 	2 
15.8 	20.1 	2 
1.0 	1.3 	2 
0.1 	0.1 	1 
ο.1 	0.1 	1 

MEAN PCT STAND 
TAXON COVER DEV N STAND TYPE 	Μ10  

NUMBER OF PLOTS 	1 
BRAYA SP. 0.1 0.1 PLOT NUI-IBERS 	1310 
CAREX AOUATILIS S.L. 48.3 31.3 2 
CARER ROTUNDATA 0.1 0.1 1 MEAN PCT STAND 
CARER SP ,  0.1 0.1 1 TA SO N 	 COVER DEV N 
ITRYAS 	INTEGRIFOLIA 	INTEGRIFOLIA 0.1 0.1 1 
DLIPONTIA  FISHER' 	S.L. 1.0 1.5 1 CARL)) ACJUATILIS S.L. 	 20.0 0.0 
EPIL Ū BILIM LATIFOLIUM 0.1 0.1 1 CAREx SP. 	 0.6 0.0 
ΕΟυΙ S[ ΤυΜ ARVENSE 0.2 0.2 1 DUPŪ NTIA FISHER' 	S.L. 	 1.6  0.0  
ED)) I  OFTU)) VAR I  EGATUM 0. 6 0. 8  2 EI1IDPIIORUM ANGUST I FOL I UM S. L. 	 6.2 0.0 
EkI1)PI)001J) -1  ANGUST I F Ū L  I  UM S . L.  4.9 2.8  2  HIEROCHLUE PAUC  I FLORA 	 0.1 0.0 
EFIUPHURUM RUSSEOLUM 0.6 0.8 1 PEDICULARIS SUDETICA S. 	L. 	 0. 1  0. 0  
GENTIANELLA PROP ( NOUA PROP I NOUA 0.1 0.1 1 SAL'))  OVALIFOLIA OVALIFOLIA 	 0.1 0.0 
JUNCUS BIGLUMIS Π. 1 0.1 1 SAX IFRA.GA CERNIJA 	 0.1 0.0 
PEDICULARIS SUDET[CA S. 	L. 0.6 0.8 STELLARIA LAETA 	 0.1 0.0  
POLYGOMUM VIVIPARUM 0.2 0.0 2 I1110000N LEAFY LIVERWORTS 	 0.1 0.0 
SALIX ARCTICA 2.3 3.3 1  50011)-Ι 	SP. 	 0.1 0.0  
SALIX LANATA RICHARDSONII 0.5 0.7 1  CANPYL.I UM STELLATUM 	 0.2  0.0 
SAIl)) OVALIFOLIA OVALIFOLIA 3.2 4.5 1 CIA)  uHE)IRD)  Ι 	ARCT)  CUM 	 0.1 0.0 
SAL')) RETICULATA RETICULATA 5.7 8.0 2 13) Or 	CIII UM 	ΕΑ)-' Ι  LL.ACFUM 	 0.1 0.0 
SAL IX R0FIINDIF0LIA ROTUNOIFOLIA 4.2 5.7 2 Dt?L Fl\NOCI AOUS LYIOFOD 101   DES BREV I FOL 1 US 	3.4   0.0 
SAX  IFRAGA HIRCULUS  PROP I NOUA 0.4 0.5 2 Ui- IDOl')  1)11)1)0 	WAFILENDERG I I 	 0.1 Ο .0 
SAXII-RAG,'  DFFOSITIFOLIA OPPOSITI FOLIA 0.1 0.1  1  C).AUONlII 	PHYLLOPIIORA 	 0.1 0. 0  
STELLARIA LAETA 0.1 0.1 1 THAMNOLIA 	SUBULIFORMIS 	 0.1 0.0 
ΤΙ-ΙΙ') Ι  CTI1)JM 	ALP1  ΝUΜ 0. 2 0. 2  1  UNKNOWN  CRUSTOSE  LICHEN 	 0.1 Ο.Ο  
W I L) IEL ΓIS I A 	r'HYSOUES  0.1 0 . 1  MOSTOC 	COMMUNE 	 0.1 0.0 
UNKNOWN  L)ICOT 0.5 0.6 2 
UNKNOWN LEAFY LIVERWGRTS 0.1 0.1 1 
BROUM SP. 0.9 1.1 2 
CALLIERGON RICHARDSONII 	ROBUSTUM 0.9 0.5 2 STAN') 	TYPE 	 Μ11  
CALLIERGON SP. 3.0 4.3 NOISIER CIF PLOTS 	1  
CAMPYLI UM S7ELLATIIM 9.2 10.3 2 PLOT NUMBERS 	1209 
CATOSCOPIUM NIGRITUM 0.1 0.1 1 
CINCLIDIUM LATIFOLIU1-1 1.4 2.0 1 MEAN PCT STAND 
DISTICHIUM CAPILLACEUM 1.4 2.0 1 τΑχσΝ 	 COVER DEV N 
DI TR I C'HUM FL.EXICAULE 0.1 0.1 1 
UREFAII0CLAI)I)S LYCOPCJOIOIDES BREV Ι  FOL 1 US 2.3  2. 5  2  CARE))  AOUATILIS S.L. 	 38.0 0.0 
ENCALYPTA AL.PINA 0.2 0.1 2 DIJP(iNT  IA 	F I SHER I 	S . L. . 	 8.2 0.0 
MLEOIA TRI ΠUETRA 2.5 3.5 1 SALIX ύ V λL 1 Ί " βL 1 Α )TVALIFOLIA 	 1.δ 0.0 
ONCOI'110 Ι<Ι1:ι 	11ΑHL ENIER ίi  II 0. 1 0. 1  1  S7LLI n.R  IA 	LAETA 	 0.1 0.0 
ON) HOT) LC 1  UM CHRYSF ΙΙΜ 0. 1 0. 1  1  
PIiILOlKlTlS FONTANA 	PUM I LA 2.0 2.8   
UNKI10W1l MOSS 0.1 0.0 2 
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Table C2 (cont'd). Species data summaries of all stand types.  

STAND TYPE 	 El 
	

STAND TYPE 	 Ε2  
NUIIP.ED OF PLOTS 	3 

	
NUMBER OF PLOTS 	3  

PLOT NUMBERS 	1402 	1408 	1518 
	

PLOT HUMOERS 	060Α 	0608 	1307  

ΤΑΧUΝ 
MEAN PCT 
COVER 

STAND  
DEV N  TAXON  

MEAN PCT 
COVER 

STAND  
DEV N  

CALTHA PALUSTRIS ARCTICA + + 1 ARCTOPFIILA FULVA 24.8 5.0 3  
CARE)( AOUATILIS S.L. 24.7 6.1 3 CARER AOUATILIS S.L. 1.7 2.1 2  
ERIOPHORUM ANGUSTIFOLIUM S.L. 1.0 0.9 3 UTRICUI_ARIA VULGARIS MACRORHIZA + + 1  
ERIOPUORUM RUSSEOLUM 0.3 0.6 1 SCORPIDIUM SCORΡΙ O Ι DΕS 0.5 0.9 1  
ERIOPHORUM SCHEUCHZERI 	SCHEUCHZERI 1.7 1.5 2  
RANUNCULUS PALLASII 0.2 0.3 1  
UTRICULARIA VULGARIS MACRORHIZA + + 1  
UNKNOUN FRUTICOSE LICHEN + + 1 STAND TYPE 	 E3  

NUMBER OF PLOTS 	1  
PLOT P01-18ERS 	1206  

MEAN PCT STAND  
COVER 	DEV 	N  

SCDRP  DI UN SCORPIO IDES  100.0 	0.0  

Τ  AX 0 N  
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Table C3. Growth-form summaries for all stand types. The units are percentage of cover.  

VEGETATION TYPE 
2 3 

GROWTH FORM  CODE 
4 	5 	6 	7 8 9 	10 	1 1 12 13 14 15 16  

Β 1 	 47.93 	28 .45 0 	0 	0 .27 3.25 .07 	.02 	5.52 .23 .17 1.30 Ο .02 
Β2 	 51.23 	10 6.6Ο .17 	0 	0 1.50 1.00 0 	.03 	5.37 .63 .27 5.03 O Ο  
Β3 	 18.00 	0 .07 .03 	0 	0 .13 7.73 Ο 	.07 	8.33 .37 .07 1.90 Ο .10 

Βλ 	 Ο 	0 0 .10 	Ο 	0 .05 1.25 0 	0 	.55 .65 1.05 4.75 Ο .05 

β5 	 38.00 	0 .40 .90 	0 	0 1.80 .30 0 	Ο 	.50 0 .40 4.80 0 Ο  
Β6 	 42.10 	0 8.70 0 	.10 	0 5.60 1.60 .10 	.10 	3.40 3.60 .80 4.70 Ο .20 

Β 7 	 Ο 	0 2.00 1.00 	Ο 	0 0 .10 Ο 	0 	0 0 8.00 23.10 O Ο  
88 	 0 	0 0 0 	0 	0 .40 6.50 0 	0 	Ο 3.00 1.30 0 0 Ο  
β9 	 Ο 	0 0 Ο 	0 	0 0 3.40 0 	0 	O O Ο .1Ο O Ο  

Β  1 0 	 0 	0 0 0 	0 	.10 3.00  0 0 	0 	Ο 0 5.00  Ο Ο 0  
Β11 	 0 	0 0 0 	Ο 	0 0 0 0 	0 	O Ο 0 0 Ο 0 
912 	 Ο 	0 14.10 2.30 	0 	0 .50 3.2Λ 0 	0 	0 Ο .70 .60, 0 0  
Β13 	 8.67 	0 Ο 14.63 	0 	Ο 0 1.73 0 	0 	2.07 2.73 .67 5.50 0 .67 

Β14 	 75.00 	0 20.00 0 	0 	0 .10 0 0 	0 	O O 0 5.30 Ο 0 
915 	 1.50 	0 2.20 2.60 	Ο 	0 3.70 4.60 0 	0 	0 0 .10 .10 Ο 0 
U1 	 15.05 	03 2.17 .40 	0 	0 3.18 22.77 0 	.03 	.05 Ο .15 .30 0 .08 

U2 	 20.60 	2.60 .50 .90 	.10 	0 9.50 22.80 0 	.10 	.10 .10 .20 .50 Ο 0 
U3 	 32.27 	36 1.86 1.36 	.04 	.04 .63 30.99 0 	.06 	.73 .13 .16 .66 Ο .17 

114 	 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 Ο 0 	0 	O 0 0 0 O Ο  
υ6 	 25.53 	36.93 7.33 0 	0 	.03 3.20 .77 .70 	.07 	1.77 .70 .20 3.93 Ο .30 

U7 	 .90 	0 35.70 0 	Ο 	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 	Ο 	0 0 0 2.Ο0 0 10.00 
υ9 	 44.20 	.10 7.10 1.00 	0 	0 .80 9.50 .10 	.10 	1.60 .30 .20 2.70 0 .10 

υ10 	 11.52 	0 25.75 0 	0 	1 25 2.02 37.27 .03 	.05 	5.50 3.50 2.38 11.85 Ο 0 
υ11 	 0 	0 0 0 	Ο 	0 0 0 Ο 	0 	0 O O O Ο 0 
U12 	 0 	0 0 18.45 	Ο 	0 0 59.10 0 	Ο 	0 0 .50 .15 Ο 0 
U13 	 Ο 	0 Ο .10 	0 	0 1.30 43.10 0 	0 	Ο .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 
υ15 	 0 	0 0 0 	Ο 	0 0 Ο 0 	0 	O 0 0 O Ο 0 

Μ1 	 .03 	0 .05 .23 	0 	0 2.40 33.30 0 	.03 	O Ο .23 1.15 Ο .08 
Μ2 	 .06 	0 .05 1.92 	.06 	Ο .51 42.29 0 	.01 	.04 Ο 0 .99 Ο .79 
Μ3 	 .05 	0 0 1.10 	.05 	0 0 48.25 0 	0 	0 0 0 .25 0 6.45 
Μ4 	 0 	0 0 0 	0 	0 0 44.63 0 	Ο 	0 0 0 .28 O Ο  
Μυ 	 05 	0 9.95 5.50 	.50 	0 .05 55.05 0 	.50 	.05 .05 .05 1.50 0 .80 
M G 	 0 	0 0 0 	0 	0 0 0 0 	0 	Ο 0 0 0 Ο 0 
Μ 7 	 0 	0 0 14.00 	0 	.10 .10 14.10 0 	.10 	0 0 Ο .20 0 36.00 
Μ8 	 Ο 	0 0 7.00 	0 	0 0 87.00 0 	Ο 	0 Ο 0 1.00 0 Ο  
Μ9 	 Ο 	0 0 0 	Ο 	0 0 91 .05 Ο 	0 	0 1.05 0 0 0 0  

Μ10 	 Ο 	0 0 . 1 0 	Ο 	0 0 28. 50 0 	0 	0 0 0 .30 O Ο  
Μ11 	 0 	0 0 1.80 	0 	0 0 46.20 0 	0 	O Ο 0 .10 0 Ο  
E 1 	 0 	0 0 0 	Ο 	0 0 27 . 67 0 	0 	0 O 0  .23 .03 0  
Ε2 	 0 	0 0 0 	Ο 	0 0 26.50 Ο 	0 	0 0 0 0 .03 0  
E3 	 0 	0 0 0 	0 	Ο 0 0 0 	Ο 	0 Ο 0 Ο 0 Ο  

1 EVERGREEN SHRUB IT 3CM 12 MAT DICOTYLEDON 22 CRUSTOSE LICHEN 
2 EVERGREEN SHRUB 10-30 CM 13 ROSETTE DICOTYLEDON 23 FOLIOSE LICHEN 
3 GEC Ι DUOUS SHRUB IT 3CM 14 ERECT DICOTYLEDON 24 FRUTICOSE LICHEN 
4 DECIDUOUS SHRUB 3-10CM 15 NON-ROOTED AQUATIC DICOT 25 ALGA 

IΕΕΙ0000S SHRUB 10-30CM 16 HORSETAIL 26 = 	11 	+ 12 ABOVE  
6 UΗKΝ0114 MONOCOT 17 UNKNOWN MOSS 27 = 13 + 14 ABOVE  
7 CEΑSPI ΤΘSE GRAMINOID MONO. 18 PLEUROCARPOUS MOSS 28 = 18 + 19 ABOVE  
t6 S 1 NIJLE GI'ANINOID MONOCOT 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 Cυ ΗΙΟΝ DICOTYLEDOΝ  
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Table C3 (cont'd). Growth-form summaries for all stand types.  

VEGETATION ΤΥΡΕ  
17 	18 19 

GROWTH FORM CODE  
20 	21 	22 	23 24 25 	26 	27 28 29 30 31  

81 	 .08 	3.17 2.23 .08 	0 	11.77 .55 4.92 Ο 	5.75 	1.47 5.40 .08 5.47 .45  
82 	 .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  
83 	 .03 	10.77 4.63 0 	Ο 	9.4Ο .67 8.43 Ο 	8.70 	1.97 15.40 0 9.10 .10  
Β4 	 Ο 	0 0 0 	0 	0 0 0 0 	1.20 	5.80 0 0 0 .10  
Β5 	 .40 	0 0 0 	0 	1.30 0 0 Ο 	.50 	5.20 0 0 0 1.30  
Β6 	 1.50 	6.20 24.60 0 	.10 	.40 0 .20 0 	7.00 	5.50 30.80 .10 .20 8.80  
87 	 O 	Ο .10 0 	0 	0 0 0 0 	0 	31.10 .1Ο 0 0 3.00  
88 	 Ο 	0 Ο 0 	Ο 	0 Ο 0 0 	3.00 	1.30 0 0 O Ο  
8 9 	 Ο 	0 0 0 	Ο 	0 0 0 0 	0 	.10 Ο 0 0 0  

810 	 1.00 	.20 .2Ο O 	Ο 	3.10 0 3.00 0 	0 	5.00 .40 0 3.00 Ο  
811 	 0 	0 0 0 	0 	0 0 Ο 0 	0 	0 0 0 O 0  
β12 	 .10 	.20 1.4Ο .10 	0 	22.40 .10 1.70 0 	0 	1.30 1.60 .10 1.80 16.40  
β13 	 .67 	0 9.00 0 	0 	.07 0 1.63 .03 	4.80 	6.17 9.00 0 1.63 14.63  
β14 	 1.00 	12.00 6.00 0 	0 	1.0Ο Ο 26.00 Ο 	0 	5.30 18.00 Ο 26.00 20.00  
Β15 	 .10 	0 2.50 0 	0 	18.00 .20 1.50 0 	0 	.20 2.50 0 1.70 4.80  
U1 	 2.65 	13.35 13.48 3.30 	.03 	7.33 .28 12.35 0 	.05 	.45 26.83 3.33 12.63 2.58  
U2 	 .30 	68.00 31.00 1.00 	0 	.20 .50 10.30 .10 	.20 	.70 99.00 1.00 10.80 1.50  
U3 	 .59 . 36.17 31.34 2.40 	.03 	.21 .26 6.29 .03 	.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 58.66 7.04 1.06 13.24  
U5 	 Ο 	0 0 0 	0 	0 0 Ο 0 	0 	Ο 0 0 0 Ο  
U6 	 1.03 	8.27 11.20 .10 	0 	2.57 2.47 5.73 0 	2.47 	4.13 19.47 .10 8.20 7.33  
U7 	 1.00 	57.0Ο 19.10 7.85 	0 	0 .05 1.20 .05 	.60 	6.70 76.10 7.85 1.25 35.70  
U8 	 .10 	25.20 17.00 0 	0 	O O 0 0 	0 	2.00 42.20 0 0 77.10  
U9 	 .10 	31.20 63.10 .20 	0 	O 0 .20 0 	1.90 	2.90 94.30 .20 .20 8.10  

U10 	 .55 	11.07 10.35 .08 	0 	.05 .55 .23 0 	9.00 	14.22 21.42 .08 .77 25.75  
U11 	 0 	0 0 0 	0 	0 0 0 0 	0 	O 0 0 0 0  
U12 	 0 	7.55 19.25 .45 	Ο 	.05 .15 2.40 Ο 	0 	.65 26.80 .45 2.55 18.45  
U13 	 . 1 0 	0 0 0 	0 	0 0 0 0 	.70 	.20 0 0 Ο . 1 0  
1114 	 .05 	.10 .25 0 	0 	0 O Ο 0 	0 	2.35 .35 0 0 1.05  
U15 	 0 	0 0 0 	0 	0 0 0 0 	0 	O 0 0 0 0  

Μ1 	 52 	41.30 .70 .05 	0 	.03 .03 .1Ο 1.58 	0 	1.38 42.00 .05 .13 .28  
Μ2 	 51 	42.21 19.64 .39 	,09 	0 0 .03 2.20 	.04 	.99 61.85 .47 .03 2.04  
Μ3 	 55 	59.25 37.45 0 	1.10 	0 0 0 .40 	0 	.25 96.70 1.10 0 1.15  
Μ4 	 0 	28.02 .03 0 	0 	0 0 0 6.53 	0 	.28 28.05 0 O Ο  
MS 	 10 	15.55 8.55 .05 	0 	0 O O 0 	.10 	1.55 24.10 .05 0 15.95  
Μ 6 	 0 	0 0 0 	0 	0 0 0 0 	0 	0 0 0 0 Ο  
Μ7 	 .10 	0 1.00 0 	0 	Ο 0 Ο 0 	0 	.20 1.00 0 0 14.00  
M8 	 1.00 	21.00 .20 0 	0 	0 0 0 Ο 	0 	1.00 21.20 0 0 7.00  
Μ9 	 .05 	.05 0 0 	0 	0 Ο 0 0 	1.05 	Ο .05 0 0 0  

Μ10 	 Ο 	3.70 .30 .10 	0 	.10 0 .20 .10 	Ο 	.30 4.00 .10 .20 .10  
Γ111 	 0 	O 0 0 	Ο 	0 0 0 0 	Ο 	.10 0 0 0 1.80  

Ε  1 	 0 	0 0 0 	0 	O Ο  .03 0 	0 	.23 0 0 .03 0  
ε 2 	 0 	.50 0 0 	0 	0 0 0 0 	Ο 	0 . 50 0 0 0  
Ε3 	 0 100.00 0 0 	Ο 	0 O Ο Ο 	0 	0 100.00 0 O Ο  

1 EVERGREEN SHRUB IT 3CM  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 FRUΤ ICΟSE LICHEN  
4 DECIDUOUS SHRUB 3-10CM  15 NON-ROOTED AQUATIC DICOT 25 ALGA  
5 DECIDUOUS SHRUB 10-30CM  16 HORSETAIL 26 = 	11 	+ 12 ABOVE  
6 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 NOM-GRAMINOID MONOCOT  20 LEAFY LIVERWORT 30 = 23 + 24 ABOVE  
10 UNKNOWN DICOTYLEDON  21 THALLOID LIVERWORT 31 DECIDUOUS SHRUB  
11 CUSHION UICΟΓYLEDΟΝ  
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APPENDIX D. SUPPLEMENTARY FLORISTICS DATA  

Table Dl. Floristic classifications for the vascular flora.  

SPECIES NAME  PHYSIOGRAPHIC UNIT  GEOGRAPHIC RANGE  
NORTHERN 	ί ΙΜΙΤ  
YOUNG'S 	ZONES  

AGROPYRON BOREALE HYPERARCTICUM  ARCTIC  NORTH AMERICA  ZONE 	2  
ALOPECURUS ALPINUS ALPINUS  ARCTIC  CIRCUMPOLAR  ZONE 	1  

ANDROSACE CHAMAEJASME LEHMANNIANA  
ANDROSACE SEPTENTRI ONAL IS  

ARCTIC - 
ARCTIC - 

ALPINE  
ALPINE  

W NORTH AMERICA, 	ASIA, 

CIRCUMPOLAR  
EUROPE  ZONE 2  

ZONE 2  

ANEMONE PARVIFLORA  ARCTIC - ALPINE  NORTH AMERICA  ZONE 3  

ANEMONE RICHARDSON' I  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 3  
ANTENNARIA FRIESIANA ALASKANA  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 3  
ARAB'S LYRATA KAMCHATICA  ARCTIC - BOREAL  NORTH AMERICA, 	ASIA  ZONE 4  

ARCTAGROSTIS LAT I FOL IA ARUNDINACEAE  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 3  

ARCTAGROSTIS LATIFOLIA LATIFOLIA  ARCTIC  CIRCUMPOLAR  ZONE 	1  

ARCTOPHILA FULVA  ARCTIC  CIRCUMPOLAR  ZONE 2  

ARCTOSTAPHYLOS RUBRA  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 3  

ARMERIA MARITIMA ARCTICA  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 2  

ARNICA ALPINA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 3  
ARNICA FRIGIDA  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 3  

ARTEMISIA ARCTICA ARCTICA  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 2  

ARTEMISIA BOREALIS  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 3  
ARTEMISIA GLOMERATA  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 3  
ARTEMISIA 	TILES'I 	TILES'I  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 2  

ASTER SIBIRICUS  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 3  
ASTRAGALUS ΑΒOR Ι G ΙΝ I Ι  ARCTIC  NORTH AMERICA  ZONE 3  
ASTRAGALUS ALPINUS  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  
ASTRAGALUS UMBELLATUS  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 2  
BOYKINIA RICHAROSONII  ARCTIC  NORTH WEST AMERICA  ZONE 3  
BRAVA PILOSA  COASTAL  NORTH AMERICA, 	ASIA  ZONE 3  
BRAVA PURP'JRASCENS  ARCTIC  CIRCUMPOLAR  ZONE 2  
BROMUS PUMPELLIANUS ARCTICUS  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 3  
BUPLEURUM TRI RAO ATOM  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 3  
CALAMOGROSTIS NEGLECTA  ARCTIC - BOREAL  CIRCUMPOLAR  ZONE 3  
CALTHA PALUSTRIS ARCTICA  
CAMPANULA UNIFLORA  

ARCTIC - 
ARCTIC - 

ALPINE  
ALPINE  

W NORTH AMERICA, 	ASIA, 
CIRCUMPOLAR  

EUROPE  ZONE 2  
ZONE 2  

CAROAMINE DIGITATA  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 2  
CARDAMINE PRATENSIS ANGUSTIFOLIA  ARCTIC  CIRCUMPOLAR  ZONE 2  
CARER 	AQUATILIS  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  
CAREX ATROFUSCA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 4  
CARER 	BIGELOWII  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 3  
CARER CHORDORRHIZA  ARCTIC  CIRCUMPOLAR  ZONE 4  
CARER KRAUSE'  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 3  
CARER MARINA  COASTAL  CIRCUMPOLAR  ZONE 3  
CARER MARITIMA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  
CAREX MEMBRANACEA  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 3  
CARER MI SANDRA MI SANDRA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  
CAR EX RAR I FLORA  ARCTIC  CIRCUMPOLAR  ZONE 3  
CARER ROTUNOATA  ARCTIC  CIRCUMPOLAR  ZONE 4  

CARER RUPESTRIS  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  
CARER SAXATILIS LAXA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  
CARE'( SCIRPOIDEA  ARCTIC - ALPINE  NORTH AMERICA  ZONE 3  
CARER SUBSPATHACEA  COASTAL  CIRCUMPOLAR  ZONE 3  
CARER URSINA  COASTAL  CIRCUMPOLAR  ZONE 	1  
CARER VAGINATA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 4  
CASSIOPE TETRAGONA TETRAGONA  ARCTIC  CIRCUMPOLAR  ZONE 2  
CASTILLEJA CAUDATA  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 3  
CERASTIUM BEERINGIANUM BEERINGIANUM  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 2  
CERASTIUM BEERINGIANUM GRANDIFLORUM  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 3  
CERASTIUM 	JENISEJENSE  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 2  
CHRYSANTHEMUM BIPINNATIJM BIPINNATUM  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 3  
CHRYSANTHEMUM 	INTEGRIFOLIUM  ARCTIC  NORTH AMERICA  ZONE 3  
CHRYSOSPLENIUM TETRANDRUM  ARCTIC  CIRCUMPOLAR  ZONE 2  
COCHLEARIA OFFICINALIS ARCTICA  COASTAL  CIRCUMPOLAR  ZONE 2  
COLPODIUM VAHLIANUM  ARCTIC  CIRCUMPOLAR  ZONE 2  
DESCHAMPSIA CAESPITOSA ORIENTAL'S  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 2  
DESCURIANIA SOPHIOIDES  ARCTIC  C Ι RCυΝΦΟ LΑ R  ZONE 3  
DODECATHEON FRIGIDUM  ARCTIC  NORTH WEST AMERICA  ZONE 3  
DRABA ALPINA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 	1  
DRABA BOREALIS  COASTAL  NORTH AMERICA, 	ASIA  ZONE 4  
DRABA CINEREA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 3  
DRABA CORYMBOSA  ARCTIC  CIRCUMPOLAR  ZONE 	1  
DRABA GLABELLA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 3  
DRABA LACTEA  ARCTIC  CIRCUMPOLAR  ZONE 2  
DRABA LONGIPES  ARCTIC  NORTH WEST AMERICA  ZONE 3  
DRYAS 	INTEGRIFOLIA 	INTEGRIFOLIA  ARCTIC - ALPINE  NORTH AMERICA  ZONE 	1  
DUPONTIA 	FISHER'  COASTAL  CIRCUMPOLAR  ZONE 	1  
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Table D1 (cont'd). Floristic classifications for the vascular flora.  

SPECI E S NAME  PHYSIOGRAPHIC UNIT GEOGRAPHIC RANGE  
VORT^ Ε R Ν 	_,Μ1 7  
VOUNG'S 	ZONES  

ELYMUS 	ARENARIUS 	MOLLIS VILLOSISSIMUS ARCTIC NORTH AMERICA, 	ASIA ZONE 3  
ΕP Ι LOΡ IUΜ DAVURICUM ARCTICUM ARCTIC - ALPINE CIRCUMPOLAR ZONE 4  
EPILOBIUM 	LATIFOLIUM ARCTIC - ALPINE CIRCUMPOLAR ZONE 2  
EQUISETUM ARVENSE ARCTIC - BOREAL CIRCUMPOLAR ZONE 2  
EQUISETUM SCIRPOIDES ARCTIC - BOREAL CIRCUMPOLAR ZONE 3  
EQUISETUM V Α R ΙΕ GΑΤ UΜ ARCTIC - BOREAL CIRCUMPOLAR ZONE 2  
ERIGERON ERIOCEPHALUS ARCTIC CIRCUMPOLAR ZONE 2  
ERIGERON HUMILIS ARCTIC - ALPINE CIRCUMPOLAR ZONE 	3  
ERIGERON HYPERBOREUS ARCTIC - ALPINE NORTH WEST AMERICA ZONE 4  
ERIOPHORUM ANGUSTIFOLIUM SUBARCTICUM ARCTIC - ALPINE CIRCUMPOLAR ZONE 2  
ERIOPHORUM CALLITRIX ARCTIC - ALPINE CIRCUMPOLAR ZONE 3  
ERIOPHORUM RUSSEOLUM ARCTIC - ALPINE CIRCUMPOLAR ZONE 3  
ERIOPHORUM SCHEUCHZERI 	SCHEUCHZERI ARCTIC CIRCUMPOLAR ZONE 2  
ERIOPHORUM TRISTE ARCTIC CIRCUMPOLAR ZONE 	1  
ERIOPHORUM VAGINATUM ARCTIC - BOREAL CIRCUMPOLAR ZONE 3  
ERITRICHUM ARETIOIDES ARCTIC - ALPINE NORTH AMERICA, 	ASIA ZONE 2  
ERYSIMUM 	PALLASSII ARCTIC - ALPINE CIRCUMPOLAR ZONE 2  
EUTR ΕΜΑ EDWARDSII ARCTIC - ALPINE CIRCUMPOLAR ZONE 	2  
FESTUCA BAFFINENSIS ARCTIC - ALPINE CIRCUMPOLAR ZONE 	1  
FESTUCA BRACHYPHVLLA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2  
FESTUCA OV I ΝΑ ALASKENSlS ARCTIC - ALPINE NORTH WEST AMERICA ZONE 4  
FESTUCA RUBRA ARCTIC - BOREAL CIRCUMPOLAR ZONE 3  
GENTIANA PROS7RATA 
GENTIANELLA PR0P1NQUA PROP1NQUA 

ARCTIC - 
ARCTIC - 

ALPINE 
ALPINE 

W NORTH AMERICA, 	ASIA, 
NORTH AMERICA 

EUROPE ZONE 4  

ZONE 4  
HEDYSARUM ALPINUM AMERICANUM ARCTIC 	- ALPINE NORTH AMERICA, 	ASIA ZONE 3  
HEDYSARUM MAQ(INZI  Ι  ARCTIC - BOREAL NORTH AMERICA ZONE 3  
HIEROCHLOE ALPINA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2  

HIEROCHLOE PAUCIFLORA ARCTIC NORTH 	AMERICA, 	ASIA ZONE 2  
HIPPURIS TETRAPYLLA COASTAL CIRCUMPOLAR  ZONE 	3  

HIPPURIS 	VULGARIS ARCTIC 	- BOREAL CIRCUMPOLAR  ZONE 3  
HONCKENYA PEPLOIDES PEPLOIDES COASTAL CIRCUMPOLAR  ZONE 	3  

JUNCUS ARCTICUS ALASKANUS ARCTIC - ALPINE NORTH 	AMERICA, 	ASIA ZONE 3  
JUNCUS 	BIGLUMIS ARCTIC - ALPINE CIRCUMPOLAR  ZONE 	1  

JUNCUS CASTANEUS CASTANEUS ARCTIC - ALPINE CIRCUMPOLAR ZONE 3  

JUNCUS CASTANEUS LEUCOCHLAMYS ARCTIC - ALPINE NORTH AMERICA, 	ASIA ZONE 	3  

JUNCUS TRIGLUMIS ALBESCENS ARCTIC - ALPINE NORTH AMERICA, 	ASIA ZONE 3  

KOBRESIA MYOSUROIDES ARCTIC - ALPINE CIRCUMPOLAR ZONE 2  

KOBRESIA 	SIBIRICA ARCTIC - ALPINE NORTH AMERICA, 	ASIA ZONE 3  
KOENIGIA 	ISLANDICA ARCTIC 	- ALPINE CIRCUMPOLAR ZONE 	3  

LΛGΟΤΙ S GLAUCA MINOR ARCTIC NORTH AMERICA, 	ASIA ZONE 3  
LEDUM PALUSTRE DECUMBENS ARCTIC - BOREAL NORTH AMERICA, 	ASIA ZONE 3  
LESQUERELLA ARCTICA ARCTICA ARCTIC NORTH AMERICA ZONE 2  
LLOYDIA SEROTINA 
LUPINUS ARCTICUS 

ARCTIC 
ARCTIC 

ALPINE W NORTH AMERICA, 	ASIA, 

NORTH AMERICA 
EUROPE ZONE 2  

ZONE 3  
LUZULA ARCTICA ARCTIC CIRCUMPOLAR ZONE 	1  

LUZULA CONFUSA ARCTIC ALPINE CIRCUMPOLAR ZONE 	1  

LUZULA KJELLMANIANA ARCTIC NORTH AMERICA, 	ASIA ZONE 2  
LUZULA MULTIFLORA ARCTIC BOREAL CIRCUMPOLAR ZONE 4  

LYCOPODIUM SELAGO APPRESSUM ARCTIC ALPINE CIRCUMPOLAR ZONE 2  
MERTENSIA MARITIMA MARITIMA COASTAL EASTERN NORTH AMERICA ZONE 2  
MINUARTIA ARCTICA ARCTIC - ALPINE NORTH AMERICA, 	ASIA ZONE 	3  
MINUARTIA 	ROSSII ARCTIC - ALPINE NORTH AMERICA ZONE 2  
MINUARTIA RUBELLA ARCTIC - ALPINE CIRCUMPOLAR ZONE 	I  
ORTHILIA SECUNDATA OBTUSATA ARCTIC - BOREAL CIRCUMPOLAR ZONE 4  
OXYRIA DIGYNA ARCTIC - ALPINE CIRCUMPOLAR ZONE 	1  
OXYTROPIS ARCTICA ARCTIC NORTH AMERICA, 	ASIA ZONE 2  
OXYTROPIS BOREALIS ARCTIC NORTH AMERICA, 	ASIA ZONE 3  
OXYTROPIS CAMPESTRIS GRACILIS ARCTIC 	- ALPINE NORTH AMERICA ZONE 3  
OXYTROPIS CAMPESTRIS 	JORDALLI ARCTIC 	- ALPINE NORTH WEST AMERICA ZONE 	3  
OXYTROPIS DEFLEXA FOLIOLOSA ARCTIC - ALPINE NORTH AMERICA ZONE 3  
OXYTROPIS MAYDELLIANA ARCTIC NORTH AMERICA, 	ASIA ZONE 3  
OXYTROPIS NIGRESCENS BRYOPHILA ARCTIC - ALPINE NORTH AMERICA, 	ASIA ZONE 2  
PAPAVER LAPPONICUM OCCIDENTALS ARCTIC CIRCUMPOLAR ZONE 	1  
PAPAVER MACOUNII ARCTIC NORTH AMERICA, 	ASIA ZONE 2  
PARNASSIA KOTZEBUEI ARCTIC - ALPINE NORTH 	AMERICA, 	ASIA ZONE 3  
PARRYA 	NUDICAULIS NUDICAULIS ARCTIC - ALPINE NORTH AMERICA, 	ASIA ZONE 2  
PARRYA NUOICAULIS SEPTENTRIONALIS ARCTIC NORTH AMERICA, 	ASIA ZONE 3  
PEDICULARIS CAPITATA ARCTIC - ALPINE CIRCUMPOLAR ZONE 2  
PEDICULARIS HIRSUTA ARCTIC EASTERN NORTH AMERICA ZONE 	1  

PEDICULARIS LANATA ARCTIC - ALPINE NORTH AMERICA, 	ASIA ZONE 2  
PEDICULARIS 	LANGSDORFFII 	ARCTICA ARCTIC - ALPINE NORTH AMERICA, 	ASIA ZONE 2  
PEDICULARIS 	SUDETICA ALBOLABIATA ARCTIC NORTH AMERICA, 	ASIA ZONE 2  
PEDICULARIS 	SUDETICA 	INTERIOR ARCTIC - ALPINE NORTH WEST AMERICA ZONE 3  
PEDICULARIS VERTICILLATA ARCTIC - ALPINE W NORTH AMERICA, 	ASIA, EUROPE ZONE 3  
PETASITES 	FRIGIDUS 
PHIPPSIA ALGIDA 

ARCTIC - 

ARCTIC - 
BOREAL 
ALPINE 

W NORTH AMERICA, 	ASIA, 

CIRCUMPOLAR 

EUROPE ZONE 3  

ZONE 	1  

PLEUROPOGON SABINEI ARCTIC CIRCUMPOLAR ZONE 	1  
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Table Dl (cont'd).  

SPECIES NAME  PHYSIOGRAPHIC UNIT  GEOGRAPHIC RANGE  
Ν0 RT Η ERN 	_!MI'  
f Ο U ΝG'S 	ZONES  

POA ALPIGENA  ARCTIC  CIRCUMPOLAR  ZONE 	1  

POA ARCTICA  ARCTIC - ALPINE  C Ι R CUΜPOLΑ R  ZONE 	1  

Ρ05 GLAUCA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 3  

POA MALACANTHA  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 2  

POA PRATENSIS  ARCTIC 	- BOREAL  CIRCUMPOLAR  ZONE  4  

POLEMONI UM ACUTIFLORUM  
POLEMONIUM BOREALE  

ARCTIC - 
ARCTIC - 

ALPINE  
ALPINE  

W NORTH 	AMERICA, 	ASIA, 
CIRCUMPOLAR  

EUROPE  ZONE 2  
ZONE 2  

POLYGONUM BISTORTA PLUMOSUM  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 2  

POLYGONUM VIVIPARUM  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  

POTENTILLA HOOKERIANA HOOKERIANA  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 3  

POTENTILLA HYPARCTICA  ARCTIC  CIRCUMPOLAR  ZONE 	1  

POTENTILLA PALUSTRIS  ARCTIC - BOREAL  NORTH AMERICA, 	ASIA  ZONE 4  

POTENTILLA PULCHELLA  COASTAL  CIRCUMPOLAR  ZONE 2  

POTENT' LLA UNIFLORA  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 2  

PRIMULA BOREALIS  COASTAL  NORTH AMERICA, 	ASIA  ZONE 2  

PUCCINELLIA 	ANDERSONII  COASTAL  EASTERN NORTH AMERICA  ZONE 2  

PUCCINELLIA ANGUSTATA  COASTAL  CIRCUMPOLAR  ZONE 	I  

PUCCINELLIA PHRYGANODES  COASTAL  CIRCUMPOLAR  ZONE 2  

PYROLA GRANDIFLORA  ARCTIC - BOREAL  CIRCUMPOLAR  ZONE 3  

RANUNCULUS 	GMELINI 	GMELINI  ARCTIC - BOREAL  NORTH AMERICA, 	ASIA  ZONE 2  

RANUNCULUS HYPERBOREUS ITYPERBOREUS  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  

RANUNCULUS NIVALIS  ARCTIC  C Ι R CUMPOLΑ R  ZONE 2  

RANUNCULUS PALLASII  ARCTIC  CIRCUMPOLAR  ZONE 2  

RANUNCULUS 	PEDATIFIOIJS 	AFFINIS  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  

RANUNCULUS TRICHOPHYLLUS ERADICATUS  ARCTIC - BOREAL  CIRCUMPOLAR  ZONE 3  

RUBUS CHAMAEMORUS  ARCTIC - BOREAL  CIRCUMPOLAR  ZONE 3  

$AGINA 	INTERMEDIA  ARCTIC  CIRCUMPOLAR  ZONE 2  

SALIX 	ALAXENSIS 	ALAXENSIS  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 3  

SALIX 	ARCTICA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 	1  

SALIX ARCTOPHILA  ARCTIC  EASTERN NORTH AMERICA  ZONE 2  

SALIX 	BRACHYCARPA NIPHOCLADA  ARCTIC  NORTH WEST AMERICA  ZONE 3  

SAL IX GLAUCA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 3  

SAL IX 	LANATA RICHARDSONII  ARCTIC  CIRCUMPOLAR  ZONE 3  

SALIX 	OVALIFOLIA 	OVALIFOLIA  COASTAL  NORTH AMERICA, 	ASIA  ZONE 2  

SALIX PHLEBOPHYLLA  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 2  

SAL IX PLANIFOLIA PULCHRA PULCHRA  ARCTIC  NORTH AMERICA, 	Α S ΙΑ  ZONE 2  

SALIX 	RETICULATA RETICULATA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 3  

SALIX ROTUNDIFOLIA ROTUNDIFOLIA  ARCTIC  NORTH WEST AMERICA  ZONE 2  

SALIX 	SPHENOPHYLLA  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 3  

SAUSSUREA ANGIJSTIFOLIA  ARCTIC  NORTH WEST AMERICA  ZONE 3  

SAXIFRAGA 	BRONCHIALIS FUNSTONII  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 2  

SAXIFRAGA CAESPITOSA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 	1  

SAXIFRAGA CERNUA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 	1  

SAXIFRAGA FOLIOLOSA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  

SAXIFRAGA 	HIERACIFOLIA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  
SAXIFRAGA HIRCULUS 	PROPINQUA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 	1  

SAXIFRAGA NELSONIANA  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 2  
SAXIFRAGA OPPOSITIFOLIA OPPOSITIFOLIA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 	I  

SAXIFRAGA RIVULARIS  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 	1  

SAXIFRAGA TRICUSPIDATA  ARCTIC - ALPINE  NORTH AMERICA  ZONE 2  

SEDUM ROSEA 	INTEGRIFOLIUM  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 3  
SENECIO ATROPURPUREUS 	FRIGIDUS  ARCTIC  NORTH AMERICA, 	ASIA  ZONE 2  

SENECIO CONGESTUS  ARCTIC - BOREAL  CIRCUMPOLAR  ZONE 2  

SENECIO HYPERBOREALIS  ARCTIC  NORTH WEST AMERICA  ZONE 	3  

SENECIO RESEDIFOLIUS  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 3  

SILENE 	ACAULIS  ARCTIC - ALPINE  EASTERN NORTH AMERICA  ZONE 	1  

SILENE 	INVOLUCRATA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  

SILENE WAHLBERGELLA ARCTICA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  

SPA RGANIUM HYPERBOREUM  ARCTIC  CIRCUMPOLAR  ZONE 4  

STELLAR IA 	EDWARDS' I  ARCTIC  CIRCUMPOLAR  ZONE 	1  

STELLARIA HUMIFLJSA  COASTAL  CIRCUMPOLAR  ZONE 2  

STELLARIA 	LAETA  ARCTIC - ALPINE  NORTH 	AMERICA, 	Α S ΙΑ  ZONE 	1  

TARAXACUM CERATOPHORUM  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  

TARAXACUM PHYMATOCARPUM  ARCTIC  NORTH AMERICA  ZONE 2  

THALICTRUM ALPINUM  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 3  

THLASPI 	ARCTICUM  ARCTIC  NORTH WEST AMERICA  ZONE 	3  

TOFIELDIA PUSILLA  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 3  

TRISETUM SPICATUM  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 2  

UTRICULARIA VULGARIS MACRORHIZA  ARCTIC - BOREAL  NORTH AMERICA  ZONE 4  

VACCINIUM ULIGINOSUM MICROPHYLLUM  ARCTIC - ALPINE  CIRCUMPOLAR  ZONE 3  

VACCINIUM 	VITIS-IDAEA 	MINUS  ARCTIC - BOREAL  CIRCUMPOLAR  ZONE 3  

VALERIANA CAPITATA  ARCTIC - ALPINE  NORTH AMERICA, 	ASIA  ZONE 2  

WILHELMSIA PHYSODES  ARCTIC  NORTH AMERICA, 	Α S ΙΑ  ZONE 3  
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Table D2. Comparisons between the various floristic units.  

I. Physiographic unit by geographic range 	 II. Physiographic unit by northern limit 
	

I ΙΙ. Geographic range by northern limit  

Arctic-alpine 

No. 

Pct. 	of 
physiographic 
unit 

Pct. 	of 
Total 

Arctic-alpine 

No. 

Pct. 	of  
physiographic 
unit 

Pct. 	of 
Total 

North American  

No. 
Pct. 	of 
Range unit 

Pct. 	of  
Total  

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 2.7 Zone 4 2 12.5 .9  
NW America 4 3.7 1.8 108 100.0 48.4 16 100.0 7.1  
W.N. 	Amer., 	Asia, Europe 6 5.6 2.7  

108 100.0 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 2 30 44.8 13.5  
North America 6 8.1 2.7 Zone 3 29 39.2 13.0 Zone 3 33 49.3 14.8  
N. 	Amer.-Asia 30 40.5 13.5 Zone 4 3 4.1 1.3 Zone 4 3 4.5 1.3  
E. 	North Amer. 2 2.7 .9 74 100.0 33.2 67 100.0 30.0  
Circumpolar 28 37.8 12.6  

N  NW America 8 10.8 3.6 Aretic-boreal E. North America  
W W. 	N. 	Amer., 	Asia, Europe 0 _  0 0 Zone 	1 0 0 0 Zone 1 2 40.0 .9  
^O  74 100.0 33.2 Zone 2 4 16.7 1.8 Zone 2 3 60.0 1.3  

Zone 3 12 50.0 5.4 Zone 3 0 0 π  
Arctic-boreal Zone 4 8 33.3 3.6 Zone 4 0 0 0  

North America 2 8.3 .9 24 100.0 10.8 5 100.0 2.2  
N. 	Amer.-Asia 4 16.7 1.8  
E. 	North Amer. 0 (3 0 Coastal Circumpolar  
Circumpolar 17 70.8 7.6 Zone 	1 3 17.6 1.3 Zone 	1 27 23.3 12.1  
NW America 0 π π Zone 2 8 47.1 3.6 Zone 2 46 39.7 20.6  
W.N. 	Amer., 	Asia, Europe I 4.2 .4 Zone 3 5 29.6 2.2 Zone 3 33 28.4 14.8  

4 100.0 10.8 Zone 4 1 5.9 .4 Zone 4 10 8.6 4.5  
17 100.0 7.6 116 100.0 52.0  

Coastal  
North America π 0 0 NW America  
N. 	Amer.-Asia 4 23.5 1.8 Zone 1 0 0 0  
E. 	North Amer. 2 11.8 .9 Zone 2 1 8.3 .4  
Circumpolar 11 64.7 4.9 Zone 3 9 75.0 4.0  
NW America 0 π 0 Zone 4 2 16.7 .9  
W.N. 	Amer., 	Asia, Europe 0 0 0 12 100.0 5.3  

17 100.0 7.6  
W.N. 	Amer., 	Asia, 

Zone 	1 
Eur.  

0 0 0  
Zone 2 4 57.1 1.8  
Zone 3 2 28.6 .9  
Zone 4 1 14.3 .4  

7 100.0 3.1  
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