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LEGACY RESOURCE MANAGEMENT PROGRAM

The Legacy Resource Management Program was established by the Congress of the United
States in 1991 to provide the Department of Defense with an opportunity to enhance the
stewardship of natural and cultural resources on more than 25 million acres of land under
Department of Defense jurisdiction. The Legacy Program allows the Department of Defense to
determine how to incorporate better the stewardship of irreplaceable natural and cultural resources
into the military mission. To achieve this goal, the Department of Defense gives high priority to
inventorying, protecting, and restoring its natural and cultural resources in a comprehensive, cost-
effective manner, in partnership with federal, state, and local agencies and private groups. Legacy
activities emphasize the protection and conservation of natural and cultural resources by fully
incorporating these activities into Department of Defense mission requirements. Through the
combined efforts of the varions Department of Defense components, the Legacy Program seeks to
achieve its legislative purposes with cooperation, creativity, and vigor and to make the
Department of Defense the federal environmental leader.

The primary objective of the FY 1994 Legacy Program was to give priority to projects that
demonstrated the following applications: ( 1) Management techniques and strategies that defined
appropriate uses of a site or ecosystem, develop or test a conservation strategy, or otherwise
address management of sensitive resources; (2) conservation training for installation personnel;
(3) integration of natural, cultural, and earth resources stewardship; or (4) demonstration of

-innovative technology that benefited the management of natural, cultural, and earth resources.

Additional objectives of particular interest included identification of significant and sensitive
resources, including: (1) federal or state listed or candidate threatened or endangered species; (2)
resources eligible for listing in the National Register of Historic Places; (3) species identified as
category G 1 to G4 or S 1 to S4 in the Nature Conservancy's Natural Heritage System; or (4)
unique resources such as those on the list of National Natural Landmarks and other rare or
sensitive species.

Regional biodiversity themes of the FY 1994 Legacy Program included: threatened and
endangered species; ecosystem protection, restoration, and management; and neotropical
migratory birds. Cultural Resources initiatives were associated with: Native Americans, Native
Hawaiians, and Alaska Natives; settler communities on land now under Department of Defense
jurisdiction; Cold War properties and history; historic family housing; and the use of the Cultural
Resource Inventory System (CRIS) in support of Integrated Training Areas Management (ITAM).
Earth Resources focused on the interactions of land, air, and water resources and their
relationships with biological and cultural resources. Integrated Resources emphasized integration
of biological, earth. and cultural resource practices.
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1. EXECUTIVE SUMMARY

Our study reveals that there are significant differences in both ancient and modern
environments between eastern and western regions along the arctic coast of Alaska. These
differences are most likely caused by varying substrates and different climatic conditions; they are
expressed in the plant communities and ancient insect communities by greater species diversity in
the east. Acidic tundra covers the Barrow landscape; whereas nonacidic tundra is dominant at
Barter Island. Species lists from the two Long Range Radar Sites (LRRS) include: vascular plants,
71 at Point Barrow, 119 at Barter Island. Fifty-five species of vascular plants at Barter Island were
not found at Point Barrow, whereas only seven species showed the opposite pattern. Numerous
basiphilous species occur at Barter Island that do not occur at Point Barrow.

A suite of plant species that may be suitable for revegetation efforts at arctic coastal sites has
been identified from species lists at a variety of disturbed localities. A larger group was identified
for nonacidic sites than for acidic sites.

The modern vegetation physiognomy at the two sites is very similar and is typical of coastal
areas across northern Alaska. Compared to inland areas the vegetation is species poor, and is
dominated by grasses and sedges. Seven broad community types and four subtypes are described.
Ordination analysis shows that the dissimilarity between acidic and nonacidic vegetation is greatest
in the dry vegetation types and least in the aquatic types. Vegetation composition is strongly related
to the soil moisture and pH gradients. The long period of natural vegetation recovery at both sites
and their relatively protected status makes these sites very valuable for disturbance-and-recovery
studies. Several disturbed sites should be set aside for permanent monitoring of vegetation
recovery.

From 10,200 - 5,600 years before present (yr B.P.) the vegetation at Barrow was dominated
by grasses and heaths; conditions were probably moister and warmer than the latter part of the
Holocene (10,500 yr B.P. to present) and species richness is poorer. These large grass values are
not recorded at Barter Island; however, that basal zone appears to represent a poorer vegetation
community than subsequently occupied the island. Holocene insect assemblages all reflect mesic
tundra environments such as those of today at both LRRS sites. The oldest sample from Barter
Island LRRS (ca. 10,500 yr B.P.) yielded a significantly different insect assemblage, with species
that are indicative of substantially warmer climatic conditions. The fossil taxa here and elsewhere in
arctic Alaska and the Yukon indicate -that climatic conditions could have supported coniferous
forest, if only for a brief interval of time, probably about 11,000-10,000 yr B.P.

Pollen evidence from Point Barrow and Barter Island LRRS indicates the establishment of

~ modern vegetation conditions, dominated by sedges, with alder and spruce reaching their present-

day northern limits by 5.6 ka. A larger number of taxa were recovered in the modem pollen study

at Barter Island LRRS than at Point Barrow LRRS. .



S

2. INTRODUCTION

. The Long Range Radar Sites (LRRS) at Point Barrow and Barter Island, Alaska (Fig. 1) are
military reservations built by the U. S. Air Force in the 1950s as part of the Defense Early Warning
(DEW Line) system of radar sites across the high latitudes of North America. They were
converted to LRRS in the 1980s and presently function as remote Air Force sites in the Alaska
Radar System. Two other LRRS, Point Lay LRRS and Oliktok LRRS, as well as three unattended
Short Range Radar Sites (SRRS), Bullen Point SRRS, Lonely SRRS, and Wainwright SRRS, are
also former DEW Line stations. All seven Air Force sites are located on the North Slope of Alaska
and contain coastal tundra biological communities. Point Barrow and Barter Island LRRS were
built on the Alaskan North Slope and contain coastal tundra biological communities.

The aim of this project was to build inventories of present and past biotic communities at the
two sites as a basis for the establishment of guidelines for mitigation and restoration. These
inventories included modern plant communities, modern insects, Holocene plant communities, and
Holocene insects. Our goal was to link these data sets together, to arrive at a synthetic view of the
history of biological communities and their responses to environmental change over the last 10,000
years.

2.1 Goals and objectives of the study

The vegetation portion of the study had two objectives. First we wanted to characterize the
modern natural vegetation and compare it with information in the paleo record. Although there has
been considerable vegetation research at Barrow and Prudhoe Bay areas as part of the International
Biological Programme (IBP) Tundra Biome (Tieszen, 1978; Brown et al., 1980; Walker et al.,
1980; Walker, 1985; Walker and Everett, 1991), there has been only one study at Prudhoe Bay
that attempted to relate the present day vegetation to the pollen record (Walker et al., 1979).
Although there has been extensive sampling of vegetation in the Arctic National Wildlife Refuge as
part of the 1002 studies (Walker et al., 1982; Jorgenson et al,. 1994) the vegetation of Barter
Island itself was poorly known. The general impression from previous studies is that the Arctic-
coastal-margin vegetation is not particularly varied or rich in species. Previous studies have noted a
rich calcareous flora in the Prudhoe Bay region (Murray, 1978; Walker, 1985), but these studies
covered a large region that extended well inland along the major river drainages. There has not
been a vegetation analysis to determine if there are major differences in the plant communities
immediately adjacent to the coast and if these differences are reflected in the paleo record.

Secondly, we wanted to examine the vegetation on a suite of disturbed sites. If there are major
differences in the flora .and vegetation of the two sites, this could have important implications
regarding the pool of native species available for recolonizing disturbed coastal habitats. The Point
Barrow and Barter Island LRRS were constructed in 1953, and recovery has proceeded on many

-locations without subsequent disturbance. A wide variety of disturbances occur at both sites. These

include vehicle trails, sewage lagoons, bulldozed ditches and channels, areas impacted by
snowfences, tundra covered by gravel, and roadside areas. We focused on some of the more
prominent disturbances, including gravely substrates, such as road embankments and gravel pads,
and peaty substrates, such as the bulldozed tundra of the new Point Barrow LRRS sewage lagoon.
We also examined in some detail the bulldozed drainage ditch at Point Barrow LRRS, which was
constructed in 1960 to improve the drainage around the station. The original ditch was bulldozed to
the top of the permafrost table (about 40 cm). Subsequent thermal erosion has deepened the
channel to over 1.7 m and caused extensive thermal erosion along ice-wedge polygon troughs,
particularly on the southern side of the ditch. One of the peat sections sampled by Elias and Short



is from the side of an eroded polygon trough adjacent to the ditch. Additionally, we made brief
observations at the large snow fences at Barter Island LRRS.

The specific aims of paleontological portion of the study were to reconstruct the history of
biotic response to environmental change in the two study regions during the postglacial period.
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~ Figure 1. Map of Alaska, showing location of the Point Barrow and Barter Island LRRS facilities.



This was achieved through studies of fossil pollen and insects from peat profiles at Point Barrow
LRRS and from organic-rich sediments exposed on coastal bluffs at Barter Island LRRS. In
addition, modern pollen and insects were collected, to provide modern baseline data for the
interpretation of the fossil assemblages.

2.2 Relevance of study to the Legacy Program

The species inventories are a vital contribution to the Legacy Program as it concerns LRRS
sites in arctic Alaska. Past human activities at these stations have disturbed local biota, but the
degree of disturbance cannot be fully documented without species inventories, especially botanical
species. Our project has documented vegetation regimes before and after human impacts brought
on by the building and operating of the LRRS facilities. Should these facilities be closed, our data
will provide valuable information for mitigation and restoration of the sites.

Mitigation of disturbed sites can only take place after a thorough knowledge of the potential
vegetation has been accessed. In addition, our studies have identified several species of plants that
have the potential to colonize (i.e., revegetate) disturbed sites in a variety of types of habitats,
ranging from wetlands to drier upland locations.

3. BACKGROUND

We present here a brief summary of the history of the Point Barrow and Barter Island LRRS
facilities, and a broader historical context of the postglacial development of North Slope
ecosystems. It is necessary to place these sites in a broader historical context, because the forces
that have shaped the tundra ecosystems of this region have worked on century and millennial time
scales to produce the modern biotic communities. In addition, human activities began in this region
with the arrival of Inuit peoples, several thousand years ago. The impacts of these hunter/gatherers
were probably minimal, at least in prehistoric times (i.e., before contact with Europeans).

3.1 Physiography, climate, and soils of the Arctic Coastal Plain

The North Slope region was not glaciated during the last (Wisconsin) glaciation, but mountain
glaciers in the Brooks Range brought large volumes of sediment to the region, as they melted back
at the beginning of the postglacial period. These sediments choked the rivers and smaller streams
with sediments ranging from silts and clays to coarse gravels and cobbles; this glacial sediment
eventually mantled the Foothills region, forming the parent materials for Holocene soils in this
zone.

Northern Alaska can be divided into three physiographic provinces (Wahrhaftig, 1965): a
mountainous region in the south, the Arctic Coastal Plain bordering the Arctic Ocean to the north
and the Arctic Foothills forming a zone between the two. The Arctic Coastal Plain is an area of low
relief formed by Quaternary and Tertiary marine deposits overlying the nearly flat Cretaceous
bedrock. Permafrost underlies most of the area and the development of ice-wedge polygons and
their associated thaw-lake features is pronounced.

The North Slope is a region of extreme cold winter temperatures, cool summer temperatures
and relatively little precipitation. A steep temperature gradient from the coast towards the interior
exists during the summer (Walker, 1980). The mean July temperature, from 1975 to 1978, for the
West Dock at Prudhoe Bay is 5°C while 15 km inland it is 6.9°C and at Franklin Bluffs, 83 km
inland, it is 8.9°C (Haugen, 1980). The mean July temperature for the same record period at
Toolik River in the Southern Foothills is 11.9°C. The mean January temperature, from 1970 to
1978, for Prudhoe Bay is -24°C (Haugen, 1980).



Rainfall and snowfall are highest on the North Slope during the periods of open water; the ice
cover between November and June removes the primary moisture source.

Soils of the Arctic Coastal Plain region are formed under low temperature, and high moisture
conditions. Mean annual precipitation is low, but relatively high humidity and poor drainage lead to
high soil moisture content. This, in turn, leads to the accumulation of organic matter. Soil profile
differentiation is retarded by the restriction of downward leaching and associated chemical
transformations. The soils of Barrow are more acidic than those farther east along the coastal plain
(from Prudhoe to Barter Island), where calcareous parent materials and lower organic matter raise
soil pH. Soil properties in all of these regions are the products of both cold climate and the regional
geologic history (Gersper et al., 1980).

3.2 Holocene (postglacial) history of the North Slope Region

The climatic history of the North Slope region during postglacial times is poorly known.
Wilson and Elias (1986) studied pollen, plant macrofossils, and insects from postglacial peat
deposits at Barter Island. The fossil insects from this study indicated that summer temperatures
have changed little throughout the last 10,000 years. The most recent interval that experienced
substantially different climate took place between 11,000 and 10,000 yr. B. P. (radiocarbon years
before present). During this interval, North Slope summer temperatures apparently rose to warmer-
than-modern levels, as evidenced by the invasion of Populus (poplar) trees onto the North Slope,
and of boreal insect species. These events are recorded at Clarence Lagoon, near the Yukon-Alaska
border on the arctic coast (Matthews, 1975); they are also recorded from fossil assemblages at sites
on the Ikpikpuk and Titaluk Rivers on the North Slope (Nelson and Carter, 1987).

3.3 Construction Impacts of Point Barrow and Barter Island LRRS facilities

Construction of these two facilities began in 1953, as part of the network of Defense Early
Waming (DEW Line) sites that stretched across arctic Alaska, Canada, and Greenland. The
majority of buildings were prefabricated elsewhere and shipped to Alaska, where they were placed
above ground on concrete, wood and/or steel supports over gravel pads. This construction method
minimized thermokarst problems, such as frost heaving or the melting of permafrost beneath the
buildings. In addition, the road systems developed for the sites (Figs. 2 and 3) were laid on gravel
pads over the tundra, minimizing these same thermokarst problems. The raised design also allows
snow to be blown away, rather than accumulate in drifts, blocking entries.

Disturbance of vegetation was particularly evident at Point Barrow LRRS. Where the

‘vegetation cover has been removed, large-scale thermal erosion has taken place. For instance, in

the early 1960s, a drainage ditch was constructed. As of 1994, the permafrost table had melted
down to a depth of up to 2 m along this ditch, forming a steep-walled trench that partially fills with
standing water in the summer months. Numerous other types of disturbances occur at both sites,
but environmental damage is more in evidence at Point Barrow LRRS than at Barter Island LRRS.

3.4 Setting of the Point Barrow LRRS facility

Point Barrow is the northernmost point in the United States, and its climate is colder year-
round than any other North Slope locality for which we have measurements. At Barrow,. mean
July temperature is 3.7°C; mean January temperature is -25.9°C. However, mean annual
precipitation totals only 169.8 mm, far less than other North Slope regions (Brown et al., 1980).

Point Barrow is situated on the Beaufort Sea coast, in the Arctic Coastal Plain zone of the
Alaskan North Slope. The regional topography is one of low relief. Thaw lakes and salt-water
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Figure 2. Composite acrial photograph of the Point Barrow LRRS and vicinity, showing location of modern vegetation
transects (black and white lines), modern vegelation study sites (white and black dots), fossil study site (yellow square), and
other features mentioned in the text.
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lagoons dominate the landscape; these features have migrated across the landscape on a century- to
millennial-time scale, generally in the direction of prevailing winds. The active layer is shallow,
rarely exceeding 50 cm even in late summer. Accordingly, drainage is poor, and much of the soil is
damp to saturated through the summer months.

Point Barrow and Barter Island LRRS are both on flat coastal terrain. The overall appearance
of the vegetation is very similar, i.e. wet tundra consisting of sedges and grasses (mainly Carex
aquatilis, Eriophorum angustifolium and Dupontia fisheri). Cantlon (1961) characterized this
coastal area as littoral tundra zone, lying north of the 7°C July mean temperature isotherm, with a
dominance of sedges and grasses, low vascular-plant species diversity, few cottongrass tussocks,
few shrubs, and little Sphagnum moss. Yurtsev (1994) considers this to be part of the true Arctic
tundra subzone, which is dominated by eutrophic tundra, and where dwarf birches and boreal
species do not occur.

3.5 Setting of the Barter Island LRRS facility

At Barter Island, temperatures are slightly warmer and precipitation substantially greater than at
Point Barrow. Mean July temperature at Barter Island is 4.4°C; mean January temperature is
-26.2°C, and mean annual precipitation totals 247.5 mm (Brown et al., 1980). Both regions
experience many days of fog, especially during the summer months. Mean summer precipitation
(June through August) at Barter Island is about 80 mm; this increases inland reaching 150 mm in
the Foothills (Haugen, 1980; Brown et al., 1980).

Like Point Barrow, Barter Island is situated in a low-relief landscape with poor drainage and
relatively shallow active layer in the soils. However, calcareous parent materials and less organic
matter in the soils at Barter Island combine to create less acidic soils than at Barrow. This is
reflected in differences in vegetation between the two regions.

4. METHODS

4.1 Modern vegetation

Vegetation sampling was conducted at Point Barrow LRRS in August 1993 and 1994. During
1993 a detailed transect of vegetation plots was laid out across the beach ridge south of the LRRS
site boundary to characterize the range of vegetation and thaw along a topographic gradient
(Transect A in Fig. 2). The results of this study were reported in a data report summarizing the first
year’s activities (Auerbach et al., 1994; Appendix A). The 1993 reconnaissance study and previous
information collected during the International Biological Programme Tundra Biome Studies
(Walker 1977; Brown et al., 1980) provided an adequate background for classification of the Point
Barrow LRRS vegetation. At Barter Island, some previous information was collected during
mapping of the Arctic National Wildlife Refuge (Walker et al., 1982).

During the period, July 29 to August 12, 1994, we collected vegetation data for a vegetation
classification at Point Barrow and Barter Island LRRS. Species lists were made of the vascular
plants along transects covering the sites. Voucher collections of unknown species were sent to the
Herbarium at the University of Alaska. To sample the vegetation communities, we used the Braun-
Blanquet approach with a centralized replicate sampling procedure in representative stands of
homogeneous vegetation (relevés) (Mueller-Dombois and Ellenberg, 1974, Westhoff and Van der
Maarel, 1978). Most relevés were about 80 m#, but no formal boundaries were established, the
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objective being to obtain a complete species list from each sample site. A total of 59 relevés (31 at
Point Barrow LRRS and 28 at Barter Island LRRS) were sampled.

4.1.1 Classification

Classification was done using the specific protocols of Daniéls (1982) to distinguish the
vegetation types. All vascular plants, bryophytes, and lichen species were scored using the Braun-
Blanquet cover-abundance scale (Mueller-Dombois and Ellenberg, 1974). A small sample of each
species was collected and returned to the laboratory for final identification. Bryophytes were
identified by Dr. Olga Afonina; liverworts were identified by Dr. Alexey Potemkin, and lichens
were identified by Dr. Mikhail Zhurbenko at the Komarov Botanical Institute, St. Petersburg,
Russia.

A brief site description of each relevé included landform, surficial geomorphology (periglacial
features), microsite description, site moisture rating, soil moisture at 10 cm depth, topographic
position, soil unit, exposure, estimated snow duration, slope, aspect, and thaw depth. A sample of
soil at 10 cm depth was collected and returned to the lab where gravimetric soil moisture, bulk
density, and soil pH (saturated paste method) were determined.

4.1.2 Gradient analysis

Detrended correspondence analysis (DCA) ordination was used to examine the relationship of
the relevé data to environmental gradients. The ordination displays relevés in a two dimensional
space according to their species similarity to each other. DCA is based on a model of unimodal
species response along gradients. The DCA produces first axes showing major directions of
variation in the data and the relationship of the classification to major environmental gradients. The
computer program CONOCO (ter Braak, 1987) was used to ordinate the relevés according to
species composition; species were weighted equally and detrended by segments. Two ordinations
were done; the first used the entire data set and the second used a partial data set that did not
contain 14 aquatic and saline plots; these extreme plots with low floristic similarity with the other
communities tended to clump most of the relevés in the center of the ordination space.
Environmental variables were related to the ordination axes with biplot diagrams, which indicate
the direction in the ordination diagram that has the maximum correlation with a particular
environmental variable (Dargie, 1984; Jongman et al., 1987).

4.1.3 Disturbance studies

Species lists were made of taxa occurring on some of the most extensive disturbance types at
both sites, including gravel roads and pads, a bulldozed berm surrounding the Point Barrow LRRS
sewage lagoon, the old sewage lagoon at Point Barrow LRRS, and a bulldozed peat pile.

In addition, a 360-m transect was surveyed across the Point Barrow LRRS drainage ditch 0
record changes in vegetation, microtopography, and thaw depth (Transect B in Figure 2). Depth of
thaw was measured at 2-m intervals, and species and relative elevation were recorded at 1-m
intervals.

10
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4.2 Vegetation history

4.2.1 Sample sites and sampling methods

The goals of this part of the project were twofold: 1) to analyze the vegetation history of the
area through pollen analysis of peat sections; and 2) to establish a modern pollen "rain" signature
though the analysis of polsters (clumps of mosses and lichens which serve as pollen traps). For the
latter, samples are either collected from vegetation plots (relevés) or along a transect which is set up
to sample a number of vegetation communities. Two or three polsters are collected at each site to
provide a summary pollen signature for that site. Polsters are believed to average the pollen "rain”
over a ten to twenty-five year period. During the 1993 field season at Point Barrow LRRS, pollen
traps designed to sample the pollen fallout during a single growing season were set out; these,
however, were removed by foxes. The modem polster samples for Point Barrow and Barter Island
LRRS are listed below in Tables 1 and 2.

4.2.2 Point Barrow LRRS modern samples

Two modern transects were established at the Point Barrow LRRS. Transect A was collected
along the vegetation transect study of 1993 (Appendix A). The transect begins in a drained-lake
basin, crosses a beach ridge, and ends on an area with high and low-centered polygons and thaw
lake features (Fig. 2). Fig. 4 in Appendix A illustrates the vegetation types described along the
transect. Pollen samples were collected at 10 m, 100 m, 200 m, 300 m, and 400 m (Table 1). In
1994 a second transect (B) was established from the LRRS peat section-raised polygons east
through a moist meadow region into a dry beach ridge area near the NOAA buildings (Fig. 2). In
addition, three polsters were collected at the two peat sections described below.

Table 1. Paleoenvironmental study sample inventory, Point Barrow LRRS

Site Modern Polster Fossil Pollen Fossil Insect

Samples Samples Samples HC Samples
Barrow Peat #1 3 19 14 4
Barrow Transect A 15
Barrow Transect B 11
Central Marsh Slough 3 28 11 2

4.2.3 Barter Island LRRS modern samples

Forty-one moss and lichen polsters were collected at several localities at the Barter Island
LRRS, including a transect from the SSR Station north to the ocean and Walker's vegetation plots
(Fig. 3, Table 2). In addition, three polsters were collected from the lowland marsh region along
the western margin of the island. '

11



The second class of sample collected in this study is the fossil peat sections sampled at both
sites for both pollen and insect analyses.

Table 2. Paleoenvironmental study sample inventory, Barter Island LRRS

Site Modern Polster Fossil Pollen  Fossil Insect |,
C Samples
Samples Samples Samples

Western Marsh (Site 5) 3 - - -
Ravine 3 - - -
Pollen Transect 12 i i i
(Sites 1-4)

Barter Island Peat #1 _ 2% 12 5
Barter Island Peat #2 - - - 2

4.2.4 Point Barrow LRRS fossil samples

The Point Barrow Peat #1 section is located ca. 150 m ESE of the Point Barrow LRRS
buildings (71°19°N, 156° 38'W), 7 km northeast of town of Barrow, Alaska (Fig. 1). The site is
located adjacent to the Point Barrow LRRS drainage ditch (Fig. 2) in an area of high-centered
polygons with a relief of approximately 1-1.5 m. In 1993, a face was cleared and pollen samples
were taken at 5 cm intervals from the surface to 91 cm; permafrost was encountered at 55 cm (Fig.
4). At that time, samples for fossil insect analyses were taken at 10-cm intervals to the 55-cm level.
In 1994 we successfully collected additional samples from the frozen peat using a chain saw.

A second peat section was collected in 1994 along the Central Marsh Slough (71°18'N;
156°34'W, 2 m asl). This site consisted of 140 cm of sandy peat grading into clay. Pollen samples
were collected at 5-cm intervals and samples for fossil insect analyses were taken at 10-cm
intervals.

4.2.5 Barter Island LRRS fossil samples

The northern margin of the island is characterized by massive frozen cliffs of peat, clay, and
sand; these are often twisted by permafrost action, with ice wedges and slumping evident. We
searched these cliffs to find a peat section that was not deformed. Barter Island Peat #1 (70°08'N,
143°39'W, 6 m asl) is located ca. 100 m west of the landfill cut at the LRRS station. We did not
observe any evidence of disturbance in the field. The section consisted of 190-cm of peat with clay
and sand lenses resting on sand and gravel (Fig. 5); plant macrofossils were abundant in the
section. Pollen samples were taken at 5-cm intervals in the upper 82-cm section; below a thick sand
and gravel lens from 82-125 cm, pollen samples were collected at irregular intervals in peat lenses.
Samples for radiocarbon analyses were collected at the base of the section and at the 82-cm level.
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- Figure 4. Stratigraphic section, Point Barrow Peat #1, showing radiocarbon ages in years before present.

- 13



-

L

5._ o o. 0 o o

o o o ] el =]

Height above sea level (M)

o

=]

o]

o

7910 + 250 P> Peat

o]

o

]

o

]

o

(o]

STRATIGRAPHIC SECTION, BARTER ISLAND

o

o

=]

—

Q Alternating beds of sand,
clay, and peat

o o

=] o

o] el (e}

] o o

Gravel

(o} © ©
=] o o
=] o o
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Basal peat was also collected from a second section (70°08'N, 143°38'W, 5 m asl) east of the
landfill cut.

4.2.6 Laboratory methods: palynology

Pollen samples include peats, organic silts, and moss and lichen polsters. Laboratory
processing consisted of sieving to remove coarse organics (>0.25 mm), caustic soda, acetolysis,
and hydrofluoric acid (Faegri and Iversen, 1975; Nichols, 1975), with extended boiling times
because of the elevation of the laboratory. A tablet containing a known number of exotic tracer
grains (Eucalyptus) was added to a weighed sample prior to chemical concentration, allowing
calculation of pollen concentrations as number of grains per gram dry weight (g/gdw) of sample
(Jgrgensen, 1967; Stockmarr, 1971).

4.2.7 Pollen data analysis and interpretation

Pollen counts ranged from 100 to 350 grains (pollen + spores) per sample. Pollen
identifications were made using the INSTAAR Palynology Laboratory reference collection plus
keys and floras (Hultén, 1968; McAndrews et al., 1973; Moriya, 1976). The modern and fossil
pollen data are presented in the form of pollen diagrams which illustrate major taxa only.

4.3 Insect History

4.3.1 Sample sites and sampling methods

Fossil insects were sampled from the same sites as fossil pollen: one site at Point Barrow
LRRS vyielded insect fossils, as did the Barter Island Peat #1 site. We also sampled the Central
Marsh Slough site for insects, but peat samples from this site were devoid of insect remains. In
general, insect remains were extracted from 5-10 cm intervals. Blocks of peat were removed for
insect analysis. These blocks averaged 1-2 liters in volume for each sampled horizon.

4.3.2 Laboratory methods: paleoentomology and modern entomology

Insect fossils were extracted from the blocks of peat representing from 5-10 cm depths in the
stratigraphic profiles. Each block was rehydrated by soaking in water from one to several days.
The wetted peat was then screened, using a 300 m sieve, to remove fine inorganic particles. Insect
fossils were extracted from the screened residue by the kerosene flotation method (Elias, 1994).
The flotant was washed in detergent and sorted in alcohol under low power binocular microscope.
Insect fossil sclerites were stored in vials of alcohol. Insect fossil identifications were made chiefly
through comparison with both modern and fossil identified specimens at INSTAAR.

Modern specimens were collected from both Point Barrow and Barter Island LRRS, chiefly by
pit-fall trapping along a transect from wet to dry habitats. Pitfall traps were placed about every 5 m,
and checked each morning for insects. At Point Barrow LRRS, pitfall trapping was rendered
nearly useless by arctic foxes. Each night, foxes would come and overturn the traps, spilling their
contents onto the ground. After several nights of this, pitfall traping was abandoned at Point -
Barrow LRRS.
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4.3.3 Insect data analysis and interpretation

Fossil insect data was analyzed using the presence-absence method for all species identified.
Data were presented in terms of minimum numbers of individuals identified from a given horizon.
Paleoenvironmental interpretations of insect data were made on the basis of the species' modem
ecological requirements and distribution (Elias, 1994).

5. RESULTS

5.1 Modern vegetation

Appendix B contains a checklist of the vascular plants for Point Barrow and Barter Island
LRRS. Appendix C contains the lists of cryptogams collected from the relevé sites. A total of 126
vascular plants, 86 mosses, 14 liverworts, 73 lichens, and 11 lichenicolus fungi were recorded at
the two sites. Barter Island LRRS has a relatively rich vascular plant and moss flora (119 vascular
plants, 66 mosses compared to 71 and 56 respectively at Point Barrow LRRS). On the other hand,
Point Barrow LRRS had relatively more liverworts (12 vs. 5 at Barter Island LRRS). Both sites
had about the same number of lichens (51 at Point Barrow LRRS vs. 52 at Barter Island LRRS);
however, Point Barrow LRRS had a larger number of Cladonia species (13 vs. 9 at Barter Island -
LRRS). Six lichenicolous fungi, Arthonia cf. nephromiaria, A. peltigerina, Cerdidospora
decolorella, Geltingia associate, Lichenodiplis lichenicola, and Zwackhiomyces berengerianum,
and the lichen Lecanora leptacinella are new to North America (Zhurbenko et al., 1995).

The 119 vascular plant species collected at Barter Island LRRS is somewhat surprising given
the short amount of time for collecting and the small size of the LRRS site. The initial expectations
were that both sites were maritime arctic coastal sites with similar temperatures and topography,
and we expected a similar species list from both sites. The list from Barter Island LRRS, however,
contains 55 species that were not recorded at Point Barrow LRRS, many of which are basiphilous
or calciphilous (e.g. Artemisia comata, Astragulus alpinus, A. umbellatus, Cardamine digitata,
Carex glareosa, C. misandra, C. saxatilis, Chrysanthemum integrifolium, Dryas integrifolia,
Equisetum variegatum, Lagotis glauca, Oxytropis bryophila, Papaver lapponicum, Salix arctica, S .
glauca, S. lanata, S. reticulata, Saxifraga oppositifolia). Only seven species were recorded from
Point Barrow LRRS that were not collected at Barter Island LRRS, and most of these probably
also occur on Barter Island, but were just not found during the short sampling period.

5.1.1 Classification

. Appendix D contains the raw data from 59 relevés at Point Barrow and Barter Island LRRS. The

diversity of vascular plants, brophytes, and lichens are shown in Table 3. Summary floristic
information is presented in a synoptic table (Table 4). Table 5 contains the average values for key
environmental variables. The synoptic table presents important plant species and their Braun-
Blanquet constancy class and mean cover-abundance score for each of the vegetation unit. The
classification resulted in seven community types and four subtypes. The community types
described below are generally somewhat broader than units previously described by Webber
(1978) and Walker (1977) at Barrow, and Walker (1985; Walker and Everett, 1991) at Prudhoe
Bay. More extensive sampling at both sites is required to define finer units.
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Table 3. Number of taxa occurring in each vegetation type.

Vegetation types, Vascular Mosses Liver- Lichens Total
subtypes _______ Plants worts -
Sphglo-Luzcon, Salfol 18 12 1 28 59
Sphglo-Luzcon, Salrot 25 21 3 33 82
Ochfri-Dryint 43 32 1 43 119
Dryint-Caraqu 34 36 1 29 100
Saxcer-Caraqu 42 40 10 32 124
Eriang-Caraqu, Sarsar - 12 17 1 0 30
Eriang-Caraqu, Drebre 28 19 3 1 51
Arcful 6 0 0 0 6
Other saline 36 8 0 0 44
Stehum-Pucphr 4 1 0 0 5

5.1.1.1 Dry habitats

At Point Barrow LRRS, most well-drained vegetation types were grouped into Community
Type Sphaerophorus globosus-Luzula confusa with two subtypes: Saxifraga foliolosa and Salix
rotundifolia. Both subtypes are lichen rich (Cladonia amaurocraea, C. gracilis, C. bellidiflora, C.
coccifera, Sphaerophorus globosus, Bryocaulon divergens, Alectoria nigricans, Dactylina arctica,
Cetraria islandica, C. cucullata, Ochrolechia spp., and Thamnolia subuliformis).

Subtype Saxifraga foliolosa occurs mainly on organic-rich high-centered polygons, low-
centered polygon rims, and somewhat elevated microsites (Fig. 6a, b). Compared to subtype Salix
rotundifolia, it has relatively high cover of graminoids (Calamagrostis stricta, Dupontia fisheri,
Luzula confusa, L. arctica, Poa arctica) and the forb Saxifraga foliolosa. The abundant cushion
moss Dicranum elongatum is often covered with white crustose lichens (Ochrolechia inequatula)
that give the subtype a lumpy appearance (Fig. 6b). This subtype corresponds to Type 5 in Walker
(1977) and is included in Nodum III of Webber (1978).

Subtype Salix rotundifolia occurs mainly on well-drained gravely beach ridges (Fig. 7). This
type has sparser but more diverse vascular-plant cover than Subtype Saxifraga foliolosa. Common
vascular plant species include Luzula arctica, L. confusa, Pedicularis lanata, Poa arctica, Salix
rotundifolia, Stellaria laeta). It is recognized by the sparse vascular-plant cover and usually high
cover of Salix rotundifolia. It has the highest species diversity at Point Barrow LRRS (25 species;
Table 3), mostly due to the abundance of lichen species. This subtype also has several vascular
plant species not found in the Saxifraga foliolosa subtype (e.g. Papaver hultenii, Potentilla
hyparctica, Rumex arcticus, Saxifraga nelsoniana, Vaccinium vitis-idaea.). This subtype
corresponds to Type 4 in Walker (1977) and is approximately equivalent to Nodum II of Webber
(1978).

Most dry sites at Barter Island LRRS have Community Type Ochrolechia frigida-Dryas
integrifolia (Fig. 6c). This type occurs on base-rich mineral soils that are cryoturbated. The
vegetation is dominated by Dryas integrifolia and a suite of fruticose lichens (e.g. Thammolia
subuliformis, Cetraria islandica, C. cucullata, C. nivalis, Dactylina arctica, Ochrolechia frigida).
Other common taxa include Artemisia comata, Cardamine digitata, Carex bigelowii, Eriophorum
triste, Lecanora epibryon, Luzula multiflora, Minuartia arctica, Papaver macounii, Pedicularis
lanata, Physconia muscigena, Rhytidium rugosum, Salix arctica, S. phlebophylla, S. reticulata,
Senecio atropurpureus, and Saxifraga oppositifolia. This type is closely related to the dry Dryas
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Table 4. Synoptic table of Point Barrow and Barter Island LRRS vegetation types. Constancy classes: r, present in
< 5% of records; +, 5-10%; 1, 11-20%; 11, 21-40%; I, 41-60%; IV, 61-80%; V>80%. Taxa that had only one
occurrence were omitted. For communities of four or fewer releves, the actual number of occurrences is shown rather
than the constancy class. Following the constancy average Braun-Blanquet cover-abundance class value is shown.
For the purpose of computing the average, class "r" was converted to 0.4 and "+" to 0.7.

Community types: (1 and 2) Sphglo-Luzcon, Sphaerophorus globosus-Luzula confusa, subtypes Saxfol, Saxifraga
foliosa and Salrot, Salix rotundifolia ssp. rotundifolia; (3) Ochfri-Dryint, Ochrolechia frigida-Dryas integrifolia; (4)
Dryint-Caraqu, Dryas integrifolia-Carex aquatilis ssp. aquatilis; (5) Saxcer-Caraqu, Saxifraga cernua-Carex aquatilis
ssp. aquatilis; (6 and 7) Eriang-Caraqu, Eriophorum angustifolium-Carex aquatilis ssp. aquatilis, subtypes Sarsar,
Sarmenthypnum sarmentosum and Drebre, Drepanocladus brevifolius; (8) Arcful, Arctophila fulva; (9) Other saline;
(10) Stehum-Pucphr, Stellaria humifusa-Puccinellia phryganodes. '

Community Type Och  Dry Sax Ste
: Sphglo- fri- int-  cer- Eriang- Arc  other hum-
Luzcon Dry Car Car Caraqu ful saline Puc
int aqu agqu phr
Subtype Sal Sal . Sar. Dre
fol rot sar bre
Number of Releves 6 4 7 5 10 4 10 7 4 4
Dry, Moist, Wet and Aquatic: Point Barrow and Barter Island
Carex aquatilis ssp. aquatilis | vi 1/+ 11/1 V/3 V73 472 V/3 V2]
Dry, Moist and Wet: Point Barrow and Barter Island
Salix planifolia var. pulchra I/+ 1/+ I/~ 1172 +/1 1/+ 1/+
Oncophorus wahlenbergii II/+ 173 In/+  1/+ 112 21 Vi1
Juncus biglumis 17+ 1/+ . I/+ 111 . 1Il/+
Cladonia pyxidata . II/1 . ny/+  I/+ 1/+ .. .
Polytrichum commune var. jensenii )] . . . +2 1/+ I+
Lecidea ramulosa I/1 . I/+ . +/2 . +/+
Dry, Moist, and Wet: Barter Island
Salix arctica . . /+ U+ . . 1/+ . 12
Carex misandra . . 11/2 I/1 . . I/+ . .
Dry and Moist: Point Barrow and Barter Island
Sphaerophorus globosus Vi+ 41 I+ I +/+
Luzula arctica V/1 4/1 I+ V/i+ I/+
Luzula confusa V2 4/1 v/ II/+ I/+ . . . .
Polytrichastrum alpinum ) vi 4/1 V/1 11 wvn 1/+ +/+ . 21
Dactylina arctica ] V/1 4/1 v oo ove I . . . .
Thamnolia subuliformis s.1. v/1 4/1 vz o vir i . . . .
Poa arctica s.l. 112 4/1 mia v+ i . . . 21
Arctagrostis latifolia var. latifolia "1 32 v I/+ II/+ . . . .
Cetraria islandica I’+ 4/1 Vi1 . II/+
Ochrolechia frigida . 412 N/ /1 .
Cetraria cucullata I/+ 4/+ V/1 Vi1 I+
Salix rotundifolia ssp. rotundifolia I1/+ 42 V2 v 12
Cetraria laevigata IVi+ . 12 V2 I/+
Stellaria laeta I+ 34+ In/+ 11 Vi+
Alectoria nigricans V/1 4/1 via o I .
Pohlia nutans I/~ 24+ I+ . 17+
Cladonia stricta 1/1 2/1 I+ I/+ I+
Dicranum spadiceum I/+ 1/+ 1172 11 +/+
Cladonia pocillum 11 1/+ ny1 11 .
Saxifraga nelsoniana ssp. nelsoniana . 21 /1 I/+ +/+
Lobaria linita . 11 nry+ I+ IVt
Psoroma hypnorum . /+ /1 HUI/+ I/+
Ditrichum flexicaule . 17+ I+ I+ I+ . . T .
Potentilla hyparctica sl. . 2/1 I+ . I+ . . . 11
Dicranum angustum I+ 1/+ . I/+ n . . . .
Aulacomnium palustre I/+ 1/+ . /1 .
Dicranum majus . 171 1112 /1
Eriophorum vaginatum s.l. . 1+ . /1 .
Cetraria fastigiata n . . I+ +/+
Peltigera canina I+ . . I/+ +/+ . . . .
Ceratodon purpureus I/l . . . ++ . . . 1/+
Masonhalea richardsohnii 1 - . 17+ +i+ .
Cetraria delisei . /1 12 . Il/+
Blepharostoma trichophyllum . 1/+ I/+ . /+
Pohlia cruda . . I/+ 17+ +/+ . . . .
Bryum caespiticium . . I/+ /1 +/+ . . . 11
—
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Table 4. Continued.

19

Community Type Och Dry Sax Ste
Sphglo- fri- int-  cer- Eriang- Arc  other hum-
Luzcon Dry Car Car Caraqu ful saline Puc
int aqu u - hr
. Subtype Sal Sal ™ Sar Dre P
fol rot sar bre

Number of Releves 6 4 7 5 10 4 10 7 4 4
Dry: Point Barrow and Barter Island

Hypogymnia subobscura 2/1 1111

Papaver hultenii 2/+ I/+

Pertusaria glomerata 1/+ 1/+

Vaccinium vitis-idaea ssp. minus 7 I/+
Racomitrium lanuginosum . 4+ 1/+

Caloplaca ammiospila I+ . 17+ .
Festuca brachyphylla I/+ 1/+ 2/1
Sphglo-Luzcon: Point Barrow

Bryocaulon divergens Vi+ 472 /1 S+

Cladonia coccifera s.l. v/ 3/+ 17+ Il/+

Cladonia bellidiflora v 3/+ . ++

Calmagrostis stricta ssp. groenlandica 111/1 172

Sphglo-Luzcon, Saxfol: Point Barrow

Ochrolechia inaequatula V/3 . +/+

Cladonia uncialis V/i+ . 1+ . II/+

Dicranum elongatum 1v/3 21 12 " /1

Siphula ceratites 1I/+ . . . .

Cladonia amaurocraea V2 2/+ I+ I+ /+

Cladonia gracilis s.l. 1v/2 211 I+ 11 I/+

Sphglo-Luzcon, Salrot: Point Barrow

Gymnomitrion corallioides 2/3

Pertusaria dactylina 2/+

Pogonatum dentatum 2/1

Pohlia crudoides : 2/+

Dry and Moist: Point Barrow

Saxifraga foliolosa s.1. i+ 1+ 1n IVi+ ] 1+ I+ . .
Dupontia fisheri ssp. fisheri Vir . . Vi3 372 II/+ . 21
Cetraria andrejevii 11 1/+ +/+ . . . .
Anastrophyllum minutum I/+ . I+

Peltigera malacea . II/+ ++

Plagiothecium berggrenianum II/+ ++

Polytrichum strictum II/+ ++

Cladonia subfurcata I/+ . +/1

Conostomum tetragonum . 21 +/+

Bartramia ithyphylla 1/ +2

Plagiomnium ellipticum 1/+ 1/+

Bryum rutilans 1/+ I+

Rumex arcticus 1/+ I/1

Dry and Moist: Barter Island

Cetraria nivalis 2/+ Vi1 v/l

Dryas integrifolia . V2 V72 . . . . .
Bistorta vivipara 1/+ Vivs  Vi+ 1 . 17+ . 1/+
Pedicularis lanata 1/+ v/ v/ . . . . .
Tomentypnum nitens 1/+ v V73 1 . . . 12
Timmia austriaca . V/+ I/+ . . . . .
Parmelia omphalodes ssp. glacialis 12 | 1 I/+

Carex bigelowii . /1 I -

Ramalina almquistii 1111 I/+

Rinodina turfacea 11/ 17+

Cladonia macroceras I+ I+

Hypnum subimponens /+ 1/+

Bryoerythrophyllum recurvirostre I/+ II/+

Brachythecium velutinum I/+ I/+

Dicranum bonjeanii I/+ I+

Didymodon rigidus var. icmadophilus I+ I/+

Ochfri-Dryint: Barter Island

Saxifraga oppositifolia . IN72 . .

Senecio atropurpureus ssp. frigidus . 171 v/ 112 n

Eriophorum triste I . IvV/+ | 172 +/+

Luzula multiflora . Vi II/+ .

Cardamine digitata 1II/+ .

Salix phlebophylla 112

Lecanora epibryon I/t

Papaver macounii II/+

Physconia muscigena I11/1

Rhytidium rugosum ] I/+ . . . .

Pedicularis sudetica (undesc. ssp.) Vi+ | 1I/+ +/+ . +/1



Table 4. Continued.

Community Type Och Dry Sax Ste
Sphglo- fri- int-  cer- Eriang- Arc  other hum-
Luzcon Dry Car Car Caraqu ful saline Puc
. int aqu aqu - phr

Subtype Sal Sal Sar  Dre

fol rot sar bre
Number of Releves 6 4 7 5 10 4 10 7 4 4
Minuartia arctica 1171
Phaeophyscia constipata I/+
Saussurea angustifolia 11/1
Silene acaulis /1
Stereocaulon alpinum /1
Sticta arctica /1
Moist: Point Barrow and Barter Island
Saxifraga hieracifolia I+ I/+
Tritomaria quinquedentata I/+ Il/+
Brachythecium salebrosum 12 1
Cladonia squamosa var. subsquamosa I+ +/+
Mpyurella julacea I+ ++
Orthothecium chryseum I+ ++
Rhizomnium andrewsianum I+ +/+
Sphagnum fimbriatum I+ +/+
Eutrema edwardsii I+ +/+
Sphagnum girgensohnii 1/+ +/+
Dryint-Caraqu: Barter Island
Sanionia uncinata . 1711 I+ V/1 mn
Aulacomnium turgidum . 1/1 nyr | vi +/+ . .
Distichium capillaceum . IV/i+ | V2 | I/l . 112
Salix reticulata ssp. reticulata . . me2 | via . . .
Hylocomium splendens . 11 m/a | vi 172 .
Stellaria edwardsii . 211 I+ | vi+ | Oi2 1/+
Peltigera aphthosa . 111 n/+ | v/+ | O+ .
Mpyurella tenerrima . . . I1/+ .
Saxcer-Caraqu: Point Barrow
Saxifraga cernua . 7)! 172 V/1 1/+ I/+
Petasites frigidus . 11 2 | 1in . . .
Alopecurus alpinus ssp. alpinus . . . v/ 212
Oncophorus virens 172 .
Cladonia thomsonii I/+
Dicranum scoparium I+
Prilidium ciliare 1
Chrysosplenium tetrandrum . . . 1
Ranunculus nivalis . 1/+ n H1/+
Moist and Wet: Point Barrow and Barter Island
Saxifraga hirculus var. propinqua 17+ I/+ +/+ 3 II/+ 1k
Calliergon giganteum . 1/+ +/+ 1/+ II/+ . .
Eriophorum russeolum s.1. I/+ 1172 22 II/+ I+ .
Bryum cyclophyllum . I/+ 1/+ . . 12
Dupontia fisherii ssp. psilosantha . +/+ 11 +/+ .
Carex rartflora 1 . . 1172
Pseudobryum cinclidioides . II/1 1/+ .
Cerastium jenisejense I/+ . +r
Cardamine pratensis ssp. angustifolia 17+ . +Ir
Hierochloe paucifiora ++ . /1
Calliergon richardsonii +/+ . +/5
Eriang-Caraqu: Point Barrow and Barter Island
Limprichtia revolvens : . . . II/+ 4/3 V/2 .
Eriophorum angustifolium s.1. . II/+ 12 w2 1v2 4/1 Vi1 n
Eriophorum scheuchzeri var. scheuchzeri . . . . 272 111 .
Meesia triquetra 212 1/+
Scorpidium scorpioides 1/+ 111
Aplodon wormskjoldii 1/+ I/+
Eriang-Caraqu, Sarsar: Point Barrow
Sarmenthypnum sarmentosum I+ IIl/+ 4/3 Vi+
Pseudocalliergon (turgescens?) . . . 4/+ . .
Bryum pseudotriquetrum +/+ 4/+ 1/+ 172
Cinclidium subrotundum . 4/+ Ii/+ .
Eriang-Caraqu, Drebre: Barter Island
Drepanocladus brevifolius .
Pedicularis albolabiata +/+
Meesia uliginosa
Bryum subneodamense
Cinclidium latifolium . .
Campylium stellatum 1172 112 .
Aneura pinguis . +/+ 21
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Table 4. Concluded.

Ste

Community Type Och  Dry Sax
Sphglo- fri- int-  cer- Eriang- Arc  other hum-
Luzcon Dry Car Car Caraqu ful saline Puc
int aqu aqu phr

Subtype Sal Sal Sar Dre

fol rot sar bre
Number of Releves 6 4 7 5 10 4 10 7 4 4
Carex rotundata /1 .
Salix ovalifolia s.1. I/+ 1/+
Gastrolychnis apetala I+ . 1/
Nostoc commune I11/1 n .
Arcful: Point Barrow and Barter Island
Arctophila fulva +Ir . V/3
Ranunculus pallasii . 1/+ . 111/2
Hippuris tetraphylla . +/r 1/1
Other Saline: Point Barrow and Barter Island
Puccinellia langeana s.1. 472
Potentilla pulchella 2/1
Saxifraga rivularis s.1. 2/+
Sagina nivalis . . . . 2/+
Cochlearia officinalis ssp. arctica 1n . I+ 11 +/+ 4/+
Artemisia comata . 1 . . 21
Cerastium beeringianum II/+ 2/2
Papaver lapponicum ssp. occidentale I/+ 2/1
Oxyria digyna ’ I+ 172
Oxytropis bryophila I+ . 172
Poa alpigena ++ 1/+
Senecio yukonensis ++ 1r
Stehum-Pucphr: Point Barrow and Barter
Island
Puccinellia phryganodes 4/4
Carex subspathacea . 2/3
Stellaria humifusa 272 472
Carex ursina 11 4/1
Other: Point Barrow and Barter Island
Caloplaca sp. 1/+ ] . .
Draba sp. . n/+ U+ I+ n
Ochrolechia sp. 71 . . +/1 .
Stellaria sp. . . I/+ +/r
Stereocaulon sp. 1I/1 .
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Table 5. Summary of plots and environmental information for the Point Barrow and Barter Island LRRS
vegetation types. Soil information is from samples collected at 10-cm depth at each releve.

Vegetation types,
subtypes

Sphglo-Luzcon, Salfol
Sphglo-Luzcon, Salrot
Ochfri-Dryint
Dryint-Caraqu
Saxcer-Caraqu
Eriang-Caraqu, Sarsar
Eriang-Caraqu, Drebre
Arcful

Other saline
Stehum-Pucphr

Soil Bulk Thaw

moisture density depth

Plots (%) (g/cm3) Soil pH (cm)
B-1,2,4,13,28,30 144 + 344 04011 43 £0.10 22+ 0.9
B-6,7,8,21 36 + 4.1 09 +0.19 44+0.18 76 + 24.3
BI-1,3,5A,11,16,17A,17B 140 £ 297 05010 58025 48 + 11.4
BI-4,5B,10,15,19 - 143 £49.1 07024 54+%0.16 35+26
B-3,5,9,10,16,20,22,23,29; BI-6 117+£36.0 11020 4.7 x0.15 33+22
B-11,25,26,31 428 £ 1053 03 +0.07 4.5%0.17 29 + 0.4
BI-7,9,12,13,14,18,20,22,23,24 . 285+ 275 03 +0.03 5.3+ 0.05 37+ 1.4
B-12,24,27; BI-8,21,25,28 295+£296 05+£0.19 50%0.23 34+23
B-17,18; BI-2,27 23+£9.4 1.1 £+0.26 6.5 £ 0.38 83 + 14.8
B-14,15,19; BI-26 79 £ 21.7 1.0£023 58 +0.16 72 + 14.0
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Figure 6. (a) Community Type Sphaerophorus globosus-Luzula confusa subtype Saxifrage
foliolosa on a high-centered ice-wedge polygon at Point Barrow LRRS. (b) Close up showing the
Luzula confusa and hummocks of Dicranum elongatum moss covered with the white lichen
Ochrolechia inequatula. (c) Figure Community Type Ochrolechia frigida-Dryas integrifolia at
Barter Island.
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Figure 7. (a) Community Type Sphaerophorus globosus-Luzula confusa  subtype Salix
rotundifolia on a gravely marine terrace at Point Barrow LRRS. (b) Close up showing the lichen
covered surface and forbs, including Papaver hultenii and Potentilla hyparctica.
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integrifolia, Saxifrdga oppositifolia dwarf-shrub, crustose-lichen tundra (Type B2) described from
Prudhoe Bay (Walker, 1985; Walker and Everett, 1991).

5.1.1.2 Moist habitats

At Point Barrow LRRS, Community Type Saxifraga cernua-Carex aquatilis (Fig. 8a, b) occurs
on flat-centered polygons, moist meadows, and areas with moderate drainage. It is dominated by
graminoids (Alopecurus alpinus, Carex aquatilis, Dupontia fisheri, Eriophorum angustifolium, Poa
arctica,), forbs (Cardamine pratensis, Cerastium jenisejense, Chrysosplenium tetrandrum,
Petasites frigidus, Saxifraga cernua, S. hirculis, S. hieracifolia, S. nelsoniana, Stellaria laeta) and
mosses (Oncophorus wahlenbergii, Polytrichastrum alpinum, Polytrichum strictum and
Sarmentypnum sarmentosum). Prostrate shrubs (Salix rotundifolia, S. planifolia ssp. pulchra) are
common in some areas. This unit includes Types 6 and 7 of Walker (1977) and Noda III and IV of
Webber (1978). This unit has the highest species diversity of any unit in the study, 124 (Table 3).

At Barter Island LRRS, the most common vegetation on moist sites is Community Type Dryas
integrifolia-Carex aquatilis (Fig. 8c). This