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1988 BIOLOGICAL INVENTORY 

The Bering Land Bridge National Preserve biological 
inventory crew spent six weeks in the field in 1988. The crew 
worked at Lava Lake from June 27 to July 18, at Kuzitrin Lake 
from July 18 to July 28 and Serpentine Hot Springs from July 29 
to August 2. 

The crew's core consisted of Renee J. Beymer, Laura Welp and 
Dr. William E. Ferguson, all of whom remained in the field the 
entire season. Other members who spent two weeks each were Dr. 
Marilyn Barker, Stephenie Ferguson and Richard V. Harris. 

This report was prepared primarily by Welp and Beymer, with 
valuable assistance from Drs. Ferguson and Barker. Ferguson 
prepared most of the bird and many of the animal observation 
sections, while Barker provided the data calculations in draft 
fo�m for the Lava Lake airstrip and �uzitrin Lake. 



LAVA LAICB 

The study team camped on the grassy margin of a cove in the 
southeast corner of Section 8 for a period of three weeks. 
Studies were conducted there and eastward in sections 9 and 10 
and in the next tier of sections south (15, 16 and 17). (See Map 
2.) 

FIELD STUDIES: 
1. Made a synoptic collection of plants in the area in order to
determine the species present.
2. Established permanent vegetation plots and collected baseline
data for comparison with future collections there.
3. sampled the populations of small mammals and fish in order to
determine which species occupy the study area.
4. Made continuous visual observations to determine presence and
activities of larger mammals and birds.
5. Examined remnants of the World War II weather station in
Section 10, in order to make recommendations for removal or
preservation of certain remnants.
6. Examined vegetation transects at the abandoned World War II
airstrip in Sections 10 and 15, in order to document·the nature
of the vegetative recovery aince the 1940s.
7. Considered possible visitor uses· of the study area and

·estimated the importance of visitor impact on the flora and
fauna.
8. Developed ideas for future studies that will provide a more
complete understanding of the area.

RESULTS: 
1. PLANT COLLECTION: Appendix D. 
2. PERMANENT VEGETATION PLOTS.

METHODS: Three permanent vegetation plots, each containing 
two 25-meter transects, were established on the hillside above 
the southeast corner of the lake (Map 1). The plots are oriented 
roughly northeast-southwest along the hillside at approximately 
the same elevation and slope. Each is 25 meters long and 15 
meters wide and marked by brass caps at three corners (excluding 
the southwest corner) which protrude 1-2 feet above the 
vegetation surface. These caps are labeled NWl, NEl, SEl for 
Plot 1; NW2, NE2, SB2 for Plot 2; NWJ, NE3, SE3 for Plot 3. Each 
southwest corner and all ends of the transects were marked with 
shorter aluminum nails which are not necessarily permanent or 
easily found. 

Two transects were run lengthwise across the plots, at the 
5- and 10-meter marks. (Caprio, 1981.) 

Ten subplots were measured per transect (20 per plot). A 
Daubenmire frame was placed next to the tape measure every 2.5 
meters (on the southwest side of each such point). Vegetation 
within each subplot was analyzed for percent of cover using the 
six Daubenmire categories. 

Data calculations were made by the Daubenmire method (see 
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Appendix A).· This method seemed to overestimate the cover values 
for rare species. (A species that appeared only once in 20 
subplots automatically had a minimum cover value of 2.5 percent.) 

Cover values were calculated for all species found in the 
subplots using the Daubenmire method. Frequency is calculated by 
dividing the number of subplots in which a species occurs by the 
total number of subplots and multiplying by 100 percent. 
Importance value (IV) is the square root of frequency multiplied 
by cover. The same data were calculated for vascular plants, as 
well as for four cryptogamic plant categories: lichens, total 
mosses, Sphagnum mosses and other mosses. 

Other measurements taken included percentage of tussock and 
non-tussock within the plots, tussock area and height and height 
of vascular plants within plots. Photographs were taken of the 
plots as described in Caprio: looking north along each transect 
and looking down onto the Daubenmire frame placed on the 
southwest edge of the 1- and 2-meter marks (55-mm macro lens, 
Kodachrome slides). 

RESULTS: The overall data, averaging all three plots, 
describes the site as co-dominated by Carex Biqelowii and Ledum 
palustre, with Vaccinium vitis-idaea also important. Others with 
relatively high importance values (IV} are Betula !ll!ru!., lichens 
and total mosses. According to Alaska vegetation classification� 
(Viereck et al., 1982}, the site most nearly matches the tussocK 
tundra association of � Biqelowii-h ™-Salix planifolia-� 
palustre-Vaccinium spp. 

All three plots show the same five dominants, but Plot 2 is 
different in some respects. Plot 2 has about 70 percent as much 
total cover as either Plot 1 or 3. Compared with the other two, 
it also has about 50 percent of the Y..:. vitis-idaea and h � 
cover, 60 percent of the lichen cover, 50 percent of the woody 
plant cover and 65 percent of the graminoid plant cover. It also 
has taller sedges and 1.4 times the amount of tussocks of the 
other two plots. This could be due to the fact that Plot 2 is 
slightly lower on the hillside than the other two plots, possibly 
with a bit more slope and closer to a small drainage. 

3. SMALL MAMMAL LIVE-TRAPPING AND FISH TRAPPING.
VOLES. Tundra red-backed voles (Clethrionomys rutilus) and

tundra voles (Microtus oeconomus) are by far the dominant small 
mammals, with clear separation of the habitats that each species 
occupies. Tundra red-backed voles occupy the tussock tundra 
whereas tundra voles occupy the lower, wetter areas of sedges and 
grasses which at times have standing water between the plants. 
Tundra voles were especially abundant and frequently seen 
scurrying through grass in camp. (See Appendix E for animal 
specimens.) 

Lemmings were not found in our traps although Lava Lake is 
within the known range of both species. Either our trapping 
methods are inappropriate for those species, or we did not find 
their habitats, or their population levels are too low for them 
to appear in our samples. 

MUSKRATS. Muskrats are specifically mentioned in the 
literature (Hall, 1981:827) as occurring at Lava Lake. The 



campsite is located at a muskrat pond where the animals' 
activities were observed daily in the pond and along the lake 
margin. One animal was captured in a live trap, photographed and 
released. At least one pair of adults reared four or more young 
to 8-10 inches in total length before observations ended. A 
second bank nest in the same pond is used by muskrat adults that 
seem to be somewhat smaller. These may be young of the previous 
year or even the same animals which bore young this year. 

FISH. At least a dozen Alaska blackfish (Dallia pectoralis, 
Appendix E) were seen floating dead in Wind Drift Cove. Upon 
dissection, they were shown to be infested with parasites, 
although cause of death is unknown. One of the specimens also 
was live-trapped near camp. Two nine-spined sticklebacks 
(Punaitius pungitius) were captured live. 

OTHER SMALL- AND MEDIUM-SIZED MAMMALS. Five live-traps, 
large enough to have caught squirrels, hares and foxes, did not 
yield any animals. Neither were these animals seen at Lava Lake 
during the entire three weeks. However, a few feces of hares, 
and possibly foxes, were found. 

4. BIRD AND MAMMAL OBSERVATIONS
THE CAMP AREA. Most observations were made in the camp area

during our daily activities there. It is an area of mars6 
grasses and sedges, backed on the west side b� an old lava flow. 
The prevailing north wind piles wind-drift vegetation on shore in 
Wind Drift Cove, thus enabling the marsh to slowly invade the 
lake. Because of the rich organic material along the shore, it 
is a very important place for shorebirds to feed. Larqest in 
number were western sandpipers and red-necked phalaropes, which 
nested there and escorted their feedinq young along the lake 
margin and among the grasses and sedges. Golden plovers fed in 
the same area every day but seemed to fly in from other areas and 
apparently did not raise young there. Snipe (perhaps 2 to 4 
pairs) were constant occupants of the marsh. Larger birds flew 
from the Peninsula to feed, especially when the prevailing north 
wind was blowing strongly and bringing the most food into Wind 
Drift Cove. These included mostly mew gulls, a few glaucous­
winged gulls and a few arctic terns. The gulls frequently 
appeared to feed on dead blackfish that washed ashore. Because 
of the well-worn trails created through vegetation in the camp, 
yellow wagtails found the area attractive for walking around and 
feeding. In summary, the Camp Area is a very important part of 
the lake in which some species of birds nest and feed. It is 
also a very fragile environment and therefore would be subject to 
destruction by trampling if visitors were allowed uncontrolled 
use. 

THE PENINSULA. This is a linear, blocky lava flow with 
tundra overgrowth on the basal two-thirds. The distal one-third 
is lower, with increasing water between the rocks. The two arms 
at the tip are more or less isolated by water. Mew gulls, 
glaucous-winged gulls and arctic terns spend much of their time 
in that area and strongly harrass a person on foot, thus 
suggesting that those birds nest at the peninsula's double tip. 
About 16 birds of those species rose out of the area at one time 



to harrass � passing golden eagle. One black turnstone and one 
semipalmated plover were seen on The Peninsula on our one 
excursion there. 

THE LAXE SURFACE. Throughout the three-week study period, a 
pair of yellow-billed loons and a pair of red-necked grebes 
brought their chicks to feed in the relatively shallow southeast 
section of Lava Lake. During the day they remained several 
hundred yards from camp, but at night, when people were not 
active, they fed much closer to camp. At least one pair of 
tundra swans also nested at Lava Lake. Daily they swam with 
their cygnets in the area bounded by The Peninsula, the north 
shore and Weather Station Cove. 

LAVA SOUTHWEST OF CAMP: The lava is covered with lichens of 
many species and many of the tussock tundra plants, which grow in 
cracks and low places. This area was favored by redpolls which 
fed in small flocks on seed-bearing catkins of the two Betula 
species. Mosquitoes and other small insects seemed to be 
preferred by passerines which fed here commonly: wheatear adults 
accompanied by juveniles, white-crowned sparrows, American tree 
sparrows and one fox sparrow with young. 

�issures in the lava near the lake, between camp and the 
monument BBLA 85-050, contain the remains of at least six 
reindeer. Perhaps these deaths occur in winter, when snow 
bridges over the·fissures so that the animals cannot see them: 
With one or two legs in a fissure it is more likeley that an 
animal would fall in than extricate itself. 

DEPRESSION LAKE: This small lake, with about 2 acres of 
surface area, is surrounded by numerous small ponds. Shoreline 
vegetation is favored by grazing geese. Greater white-fronted 
geese with goslings were found, but the lake shore appeared to 
have been used very heavily at an earlier time by large numbers 
of Canada geese. Semipalmated plovers and curlews or dowitchers 
also were found feeding here. Thus, this small lake had a quite 
different avifauna than the area studied on Lava Lake, only a 
mile away. 

5. THE WEATHER STATION REMAINS: Approximately 200 rusty 55-
gallon fuel drums remain at the site and others litter the lake
margin. Other metallic and wooden remnants are scattered about,
more or less buried in the tundra vegetation. The skeletal frame
of the storehouse-kitchen and its contents, together with the
small one-room shack might be left as suitable relics. One or
two bare 1/8-inch copper power wires extend from the station to
the cove. They are buried in tundra vegetation most of the way,
and present some hazard to people and wildlife.

6. OLD ARMY AIRSTRIP:

airstrip was cleared and
peaty soil remains along
at the south end, but is
at the north end.

Oriented along a north-south line, the 
used during World War II. A berm of dry, 
the west side. The berm is well defined 
about half as high and less well defined 

The flat top of the berm differs from the edges sloping into 
the airstrip. The top is dominated by B. nana and Rubus 
chamaemorus, while on the lower parts of the berm there are large 



mats of V. vitis-idaea mixed with R. chamaemorus. 
The airstrip itself is a much lower, wetter section, with a 

bog and small pond at the south end containing aquatic mosses, 
Sphagnum squarrosa and Eriophorum angustifolium. Farther north 
on the airstrip proper, cotton-grass species predominate, mixed 
with mosses such as Sphagnum spp., Aulacomnium sp. and 
Polytrichum juniperinum. 

In the entire area, herbaceous plants are missing except for 
an occasional Bpilobium angustifolium. 

The transects here represented a good opportunity to 
document the recovery of vegetation after a known date of 
disturbance, 46 years ago. 

METHODS: Daubenmire transects were run across the airstrip 
from west to east. During data analysis, individual plots were 
separated and categorized into tussock plots, wet plots or berm 
plots. Transects also were run down the top of the berm and 
called disturbed berm in order to differentiate it from the more 
lush sloping berm sides. A control transect also was run in the 
adjacent tundra outside the airstrip. 

Heights of the plants and depth to permafrost (active layer) 
were also measured on all transects. 

RESULTS: 
Plant height was directly correlated with permafrost depth 

and amount of disturbance (Appendix B). The control plots, with 
the least disturbance, had the shallowest permafrost and the 
shortest plants (of the same species) of all plots, while the 
berm, with the most disturbance, had the deepest permafrost and 
tallest plants. The tussock plots within the airstrip were
intermediate in both measurements. Plant heights were not 
measured for the wet area, but it did have a permafrost layer 
slightly deeper than the airstrip tussock plots. 

CONTROL PLOTS: Of predominant importance in the control 
plots was cryptogamic cover, especially lichens. L. palustre 
dominated among the vascular plants, and C. Bigelowii and 
Eriophorum vaginatum were closer to being co-dominant tussock 
formers (compared with the C. Bigelowii-dominated tussocks in the 
permanent plots nearer the lake). v. vitis-idaea and B. nana 
were also important members of this community. 

TUSSOCK PLOTS: These plots inside the airstrip showed a 
very different community from the control. It is strongly 
dominated by!. vaginatum, to the almost total exclusion of Carex 
species. The other important species in these plots were B. nana 
and L. palustre, as well as v. vitis-idaea. Total cover within 
the airstrip was lower, only 85 percent of· the control. While 
lichens were the most important plants on the control (75.2), 
their importance value dropped to 19.1 inside the airstrip. 
Mosses moved up in importance value from 18.7 on the control to 
31.0 inside the airstrip. Both the control and the airstrip 
tussock plots fall into the classification of mesic graminoid 
herbaceous, tussock tundra (Viereck et al., 1982). 

WET AIRSTRIP PLOTS: The wet plots inside the airstrip were 
dominated by mosses, and no lichens were present at all. Total 
cover was somewhat lower than in the airstrip tussock plots. 
Among the vasculars, sedges dominated, especially K:_



angustifolium, Carex aguatilis and E. russeolum. This community 
would be classified as wet graminoid herbaceous, wet sedge meadow 
tundra. 

BERM PLOTS: The sloping edges of the berms were different 
enough to be classified as open low shrub scrub, birch and 
ericaceous shrub tundra. They were dominated by B. nana, L 
vitis-idaea and L. palustre. Mosses and lichens were relatively 
unimportant. This area had the highest total cover of all the 
plots inside the airstrip (still slightly lower than the control 
plot). 

DISTURBED BERM PLOTS: The top ot the berm is experiencing 
the slowest recovery of all, with a mere 87 percent total cover. 
Dry, exposed peat was present in 100 percent of the plots, as 
were R. chamaemorus and V. vitis-idaea. The most important plant 
present was B. nana, followed by R. chamaemorus and V. vitis­
idaea. There were far fewer species present and mosses were 
absent. This community, dominated by obvious colonizers, doesn't 
fit well into any of the vegetation classifications. 

7. VISITOR USES AT LAVA LAKE
The marshy camp area and old lava southwest of camp are two

areas very sensitive to human impact. The grass and sedge 
marshes are important breeding and.feeding areas for muskrats and 
birds. Trampling of the marsh from year to year would gradually 
destroy the marsh plants which are so important as "cover" for 
nesting birds and their defenseless young. Furthermore, the bank 
nests and chambers of the muskrats can be easily broken into by 
foot traffic. This kind of habitat is very limited around the 
lake and it therefore is not an area which planeloads of visitors 
should use. 

The old lava southwest of camp is covered more or less 
densely by many species of lichens. In dry weather, the lichens 
are very brittle and crumble under foot,· thus severely damaging 
the fragile lichens. Some consideration should also be given to 
the hazards to humans posed by the many lava fissures and 
collapse holes from which a lone person could not climb out. 

Weather Station Cove, with little improvement, is a place 
where float planes could be docked for exPloration of the weather 
station remnants and the edge of the lava field beyond. The old 
airstrip would not be of interest to most visitors. 

8. FUTURE STUDIES
In view of our findings at the small, shallow Depression

Lake, in Section 17, other small lakes should be investigated for 
their importance as breeding places for shorebirds and waterfowl. 
Such lakes are present in Sections 18, 19, 20, 28, 29 and 30. 
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KUZITRIN LAKE 

The study team camped on a 
edge of the lake for 10 days. 
between there and the summit 
Mountains to the south (Map 3.) 
the north and east lakeshores. 

FIELD STUDIES: 

narrow sand beach on the south 
Studies were conducted mostly 
of Mt. Boyan in the Bendeleben 

Brief hikes were also made along 

1. Made a collection of plants in the area.
2. Executed Daubenmire vegetation plots in the area of mammal
traps for documentation of habitat.
3. Sampled the populations of small mammals.
4. Made continuous visual observations to determine presence and
activities of larger mammals, fish and birds.
5. Broadly described vegetation types from 442 to 920 m.
elevation.
6. Noted other past human uses, including an archeological site
and more recent garbage.
7. Considered possible visitor uses of the study area and
estimated the importance of visitor impact on the flora and
fauna.
a. Developed ideas for future studies that will provide a mofe
complete understanding of the area.

RESULTS: 
1. PLANT COLLECTION: Appendix D. 
2. VEGETATION TRANSECTS:

Two 60-plot Daubenmire transects were run adjacent to the 
small mammal trap plot. The first transect, Kuzitrin I, was in 
the open low shrub tundra near the east end of the mammal plot, 
while the other, Kuzitrin II, bordered the west edge in the wet 
sedge meadow. Cover, frequency and importance values were 
calculated by the same methods as for the transects at Lava Lake. 

Kuzitrin I, the drier tundra, had more than 1.5 times the 
total cover of the wetter Kuzitrin II (Appendix C). Kuzitrin I 
was dominated by Carex Bigelowii, lichens and mosses, all with 
100 percent frequencies and high importance values. Vaccinium 
uliginosum was also important, with a higher importance value 
than for any transect all summer. The almost total lack of Ledum 
palustre and greatly reduced dominance of Vaccinium vitis-idaea 
were the greatest differences between this transect and those 
from the tussock tundra areas of Lava Lake and the army airstrip. 
This area, while slightly raised above Kuzitrin II, is still 
wetter than Lava Lake because of the constant snowmelt from Mt. 
Boyan. It fits most closely into the mesic graminoid herbaceous, 
sedge-willow tundra classification. 

Kuzitrin II was dominated by Carex aquatilis and mosses, 
with almost no lichen present. Other important species were 
Carex membranacea, Salix hastata and Eriophorum angustifolium. 
It fits into the wet graminoid herbaceous, wet sedge meadow 
tundra classification category. 



3. SMALL MAMMAL SAMPLING:

METHODS: Forty-nine Sherman live traps were set out in a 
square grid (seven by seven traps) that encompassed approximately 
four different habitats: Closed Salix scrub, open low shrub 
tundra, wet sedge meadow and the interfaces between each type. 
Most traps were baited with oatmeal. However, 11 trap sites were 
set with two traps side by side, one baited with oatmeal, the 
other with peanut butter, to determine if there were any 
differences in capture success between bait types. Oatmeal is 
the preferred bait in terms of portability and ease of cleaning 
and baiting traps. Also, oatmeal is probably less attractive to 
bears. 

Cone traps were not put in place due to the prohibitively 
wet soil and shallow rocks. The cones filled with water upon 
insertion into the ground. 

Larger mammal traps were set at entrances to burrows found 
in sand and loose gravel near streams. Burrows of this type, 
about 8-10 cm. in diameter, were also abundant at higher 
elevations in the rocks and gravel. 

RESULTS: The resulting sample size was small. Only five 
rodents were captured in the Sherman traps, all with oatmeal. The 
weather was cold, rainy and windy for four of the seven days of 
the sampling period, which may have reduced small mammal 
activity. Also,_ traps were closed during part of that time to 
reduce hypothermia-induced mortality. Signs o·f their presence 
(e.g., scat, burrows, runways) were few� perhaps it simply was 
not favorable habitat. 

No ground squirrels or other large mammals were caught in 
the larger traps. The abundance of medium-sized burrows at 
slightly higher elevations on the north-facing slope of Mt. Boyan 
suggests that good habitat is available, but only one arctic 
ground squirrel was actually seen in the dirt cliffs above the 
large stream about one mile east of camp. 

4. OTHER MAMMALS, FISH AND BIRDS
Observations at this locality cannot be compared directly to 

those at Lava Lake because of the following factors: they cover 
only about 4-1/2 days of productive field study because of time 
lost to stormy weather, the altitude was about 300 meters higher, 
the bird nesting period had ended and most of the migratory birds 
probably had already left this area. 

BEARS: A sow and two cubs of the year were observed on a 
reindeer kill on the lakeshore about 2 miles west of camp. They 
were in the same vicinity the next day, but then not observed 
again until four days later when they were seen about a quarter 
mile east of camp. Their footprints were discovered on the beach 
heading west almost into camp, but the bears apparently turned 
around abruptly just before coming into the kitchen area. The 
presence of people and unfamiliar equipment possibly were a 
deterrent to contact, particularly since the sow had two cubs to 
protect and bears are actively hunted on the peninsula. There is 
a grayling stream on either side of camp that may have been an 
attraction. 



REINDEER: A large herd, estimated at 300 individuals, was 
seen twice on the slopes south of camp and once on the west end 
of the lake. Reindeer sign (seat, tracks, skeletons, hair) has 
been observed throughout the study area from the lakeshore to the 
rocky higher elevations. Much of the tundra in the vicinity, 
particularly the first 50 meters from the shore, has been badly 
trampled. It was difficult to assess relative impact without more 
data, but evidently this area is important to them. One of the 
Daubenmire plots by the mammal traps had a lichen cover of about 
70 percent (high in Cladonia spp.), which is a high percentage of 
reindeer browse. 

FOX: A den with several entrances, mostly 15-20 cm. in 
diameter, was observed at 610 meters elevation. The remains of a 
ptarmigan were close by. Although no foxes were seen during the 
study period, their presence was considered a likely possibility. 

FISH: Arctic graylings schooled and fed beneath the stream 
riffles in the lake and were not seen elsewhere. Four arctic 
graylings, ranging from 29.0 to 43.0 cm. in length, were caught 
in streams on either side of camp. Insects comprised most of the 
stomach contents, although two slimy sculpins and some.small 
crustaceans also were noted. Sculpins may be the essential food 
items during winter, when insects are not available. All of the 
fish were infested with tapeworms. 

Two slimy sculpins (Cottus cognatus, Appendix E) also were 
caught in minnow traps just outside the outlet of the grayling 
stream west of camp. The traps were set in water 1 meter deep.· 
The substrate was fairly sedimented with pebbles and cobbles of 
5-6 cm. in diameter. The slope was very gradual.

BIRDS: CAMP AREA: The southern shore of the lake appears 
to be a very important "staging area" for Canada geese and 
perhaps other species of geese. Immediately behind the sandy 
beach of the southern shore is a muddy substrate from a few feet 
in width to more than 100 meters. This is variously vegetated 
with mosses and low, separated willow bushes, but extensive areas 
lack vegetation. We could not agree whether the bare mud 
exposure was caused by reindeer trampling over the years, goose 
grazing and trampling, physical facotrs or combinations of these 
factors. Millions of goose footprints covered the muddy areas 
and all the grasses had been eaten to the point of preventing 
their identification. Also, there were abundant molted feathers 
and fecal deposits. No old nests were found, so the area may 
have been used only for feeding and resting, a "staging area" as 
applied to migratory waterfowl. Adults were absent from the 
southern shore during our stay, probably because of our presence, 
but large groups (more than 100 birds together) were seen with 
the aid of binoculars of spotting scope, on sandy beaches of the 
north, east and west shores, and in the middle of the lake at 
sunrise. No goslings were seen.

At the time of our study, the camp area apparently was used 
by only one "resident" pair of arctic terns. Their two 
flightless chicks were found on the long sand spit west of camp. 
The spit and adjacent sandy shores are ideal as tern nest sites 
and may have been used earlier by other pairs. Since nests are 
not built, no evidence remained. The adults foraged most 



frequently in the small, shallow streams flowing from Mt. Boyan, 
near their mouths at the lake, as well as in the shallow water 
along the lake shore. The braided stream at camp was only a few 
centimeters deep and had a gradient without placid water. 
Nevertheless, the terns hovered above it many times per day and 
successfully caught fish, presumably usually slimy sculpins. The 
next two streams north of camp had placid shallows. The terns 
foraged there most of the time, perhaps catching small graylings 
as well as slimy sculpins. Winds sweeping the area make it 
possible for the terns to hover almost effortlessly while 
watching for prey. 

Western sandpipers were the most common birds of the narrow, 
wet, sandy beach, where they could forage in the sparse wind 
drift. A few rock sandpipers and lesser golden plovers fed there 
daily, too. The latter were in mid-molt, so it was not possible 
to identify them to species. Water pipits sometimes foraged on 
the sandy beach and margin of the stream, but more often they 
foraged loosely, with Lapland longspur females and immatures 
among the dwarfed, scattered willows around camp. At Kuzitrin 
Lake, water pipits completely took the place of the closely 
related yellow wagtails, which were common at Lava Lake. In 
.spite of the size of this lake_, gulls were.far less frequently 
seen. 

THE LAKE SURFACE: Canada geese occasionally were seen at 
sunrise in small to very large flocks in mid-lake. A red­
throated loon, a yellow-billed loon and a common loon each was 
seen. Oldsquaws and pintails were seen on the lake or 
occasionally flying low. A pair of greater scaups were also 
observed east of camp in a large pond sometimes completely 
separated from the lake by a sandbar. 

STREAM MOUTH ONE MILE EAST OF CAMP: This stream from the 
northeast slope of Mt. Boyan is the only one shown on the 
topographic map. It meanders through a shallow canyon before 
entering the lake and provides a greater extent and variety of 
shelter and feeding habitats than streams near camp. This 
interesting site was discovered too late for detailed study, but 
the following birds were seen there in passing one day: western 
sandpiper, rock sandpiper and short-eared owl. 

NORTH-FACING SLOPB OF MT. BOYAN: The drier tundra slopes, 
which started about 100 meters inland from camp, seemed to be the 
preferred habitats of lesser golden plovers and Lapland 
longspurs. Small, mobil flocks of redpolls commonly fed in the 
low birches. Extensive sedge marsh slopes, above the drier 
tundra, still were very wet and occupied by snipes. On one 
careful observation of the large snow field and its surroundings 
beneath the rocky peak, rosy finches could not be found. Water 
pipits, wheatears and Lapland longspurs were common on the rocky 
tundra slopes beneath the snow field. 

5. VEGETATION TYPES: Although much of the area from lakeside to
the summit of Mt. Boyan was a mosaic of several community types,
four major zones reflect generalized changes in the vegetation
with increased altitude.

Moisture availability was an important variable in 
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determining community types. 
at higher elevations were 
elevations.· 

The plant associations in wet areas 
often similar to those at lower 

General description of community types: 

Zone 1: 442-533 m. 
Open low shrub scrub alternating with wet to mesic graminoid 
herbaceaous. 

Mosaic of a Salix/Betula/Vaccinium association and a 
Salix/Carex association with Sphagnum moss underlying both. Salix 
planifolia seems to be the dominant species. Several species of 
herbaceous plants are also present, as well as Salix chamissonis, 
which was not as abundant at higher elevations and not noted at 
any other study site. Large hummocks occur in the lower part of 
the zone: large boulders, covered by vegetation near the lake, 
begin to crop out at the upper limit of the zone in the thinner 
soil. 

Zone 2: 533-579 m. 
Open low shrub scrub (Betula) and mesic graminoid herbaceous 
alternating with open low shrub scrub (Salix) and wet graminoid 
herbaceous. 

The Betula/Vaccinium uliginosum/Eriophorum association 
occurs in the drier areas among boulder patches. Cassiope 
tetragona and the lichen Cladonia appear frequently. In wetter 
areas, L. planifolia is the dominant• species and is associated 
with Carex Biaelowii. There are also more herbaceous species in 
these areas.

Zone 3: 579-854 m. 
Mesic to wet araminoid herbaceous and open low shrub scrub. 

Betula, Carex and Y.:.. uliginosum are dominants, but DrYas 
mats, c. tetragona, Arctostaphylos alpina and Empetrum all 
increase in frequency at the upper part of the zone. There are 
also more lichens and exposed boulder fields. L. planifolia and 
Carex are dominant in the wetter places. 

Solifluction lobes have formed between these elevations. 
The terraces alternate with moderately steep slopesi decumbent 
Salix shrubs and herbaceous species are more prominent at the 
junction of the terraces and the slopes, where it is wetter. 

Zone 4: 854-920 m. 
Open dwarf shrub and graminoid herbaceous. 

Graminoid species dominate at these elevations, especially 
� microchaetae. There is not a dramatic change in species
composition but the dominant shrubs (L. phlebophylla and�
tetragona) and lichens are denser while forbs have dropped out.
Vaccinium vitis-idaea, Betula, Ledum and Empetrum also occur less
often than at lower altitudes. The area is dry, rocky and 
exposed. 

Potentilla eleaans is growing on the open, dry, rocky saddle 
between Mt. Boyan and a subsidiary peak to the southwest. Two of 
the 25 plants in the population were still reproductive. Several 



seedlings were also evident. Associated species include .§..:. 
phlebophylla, Luzula and the lichen Cladonia. Two other colonies 
were seen in the vicinity, one of about six plants at the edge of 
a frost boil, and the other at the base of a rock slope in 
undisturbed soil. 

6. OTHER HUMAN USES
There is a circular ruin of rocks on the peak halfway up Mt.

Boyan at about 610 meters elevation. 
More recent human use is evident by the Blazo cans, bits of 

cloth, rusted iron and old wooden tent stakes along the beach. 
The three Blazo cans at the east end of the lake (where the 
stream feeds the lake) appeared to have liquid contents. All the 
other trash noted was along the south shore. 

7. VISITOR USE
RECREATIONAL POTENTIAL: Summer access to Kuzitrin Lake is 

by float plane. In terms of convenience and low impact, camping 
is best along the beach. Additionally, the lake itself provides 
opportunities for birding, hiking along the shore and kayaking or 
canoeing. Grayling are abundant in two of the streams .on the 
south side of the lake, and possibly in other streams elsewhere 
that. were not explored. 

Hiking offers opportunities farther away from the lake. 
Interesting destinations within a reasonable distance include 
Sturgeon Ridge, the Twin Calderas, Mt. Boyan and the rest of the 
Bendeleben range to the south. It is necessary to walk through 
shrub tundra at the lower elevations, but it is not extensive. 
Views of the Bendelebens, Imuruk Lake, Kuzitrin River and the 
reaches beyond are seen from the peaks within a few miles 
of the lake. 

POTENTIAL IMPACTS: Further damage to the vegetation 
surrounding the lake would be minimal. if camping and other 
activities were limited to the beach. Hiking should not be a 
source of concern, assuming that use remains low enough to keep 
the pressure spread out over a wide area. The same may be true 
for the fragile vegetation at higher altitudes. 

Visitors to Kuzitrin Lake now are few. There are no human 
impact problems other than the small amount of trash that remains 
from previous users. 

However, any future development of the area would lead to 
increased use, at which time potential negative effects will need 
to be assessed. Increased use may disturb nesting birds along 
the lake, and assessment of impact to the grayling fishery should 
also be considered. 

8. RECOMMENDATIONS FOR FURTHER STUDY: The following studies are
suggested to document existing conditions and provide baseline
data with which to compare any future changes associated with
increased public use.

A. Kuzitrin River Salmon survey
The river is potential salmon 

local speculation discounts it. 
spawning grounds, although 

A brief aerial survey and/or 



some time on the ground near the outlet of the lake would be of 
use. 

B. Vegetation/Small Mammal Survey
The baseline collection and documentation of plants and 

small mammals should continue in the area. Potential study areas 
include: large stream canyon one mile east of camp, Mt. Boyan 
slopes (more study), Sturgeon Ridge, north beach, Twin Calderas, 
west beach and start of Kuzitrin River. 

C. Nesting Bird survey
current species and population levels of nesting birds 

should be documented so that any future change can be measured. 

D. Documentation of Vegetation Damage
Extensive areas of tundra near the lakeshore have been 

trampled by reindeer and possibly geese -- large numbers of both 
have been seen along the lake. Photos were taken, but further 
documentation of the impact would help in making range management 
decisions, especially since little information is currently 
available on the effects of reindeer on vegetation. 

E. Documentation of Grayling Fishery
Population levels should be monitored to prevent possible 

overfishing. 



SERPENTINE HOT SPRINGS 

The study team stayed in the bunkhouse until locals arrived 
to use the hot springs and stay in the facility. Housing was then 
provided by tents set up along the airstrip. 

FIELD STUDIES: 

1. Collected plants not previously taken in this area.
2. Live-trapped small mammals in two areas of varying habitat to
determine species present and to collect specimens of any species
not already in the park small mammal collection.
3. Explored potential walking routes to recommend to visitors,
noted potential human impacts and made recommendations.
4. Made continuous visual observations to determine activities
and locations of larger mammals and birds, especially nesting
raptors.
5. Classified the vegetation into general categories and 
prepared a map for four square miles (Sections 2, 11, 12 and 14 
of quad map Bendeleben 0-6) which encompass the main area of 
actual and potential visitor impact. 

RESULTS: 
1. PLANT COLLECTION: Appendix D.

·2. SMALL MAMMAL SURVEY:
Traps .were set 

runways, burrows) or 
specimens were kept. 

w 

where evidence of mammals was seen (scat, 
in other likely looking habitats. No 

Plot 1 was a quarter mile northwest from camp in a 
streamside meadow with several habitat types: 

sedge field with wet standing water 
-- moist, flat herbaceous area next to sedges 
-- Salix shrub around edges of plot 

Traps were set in the ecotones along Salix/herbaceous and 
herbaceous/sedge, as well as in the habitat types themselves. 

Plot 2 was along top of the ridge northeast of the bathhouse 
and included three habitat types: 

-- moist depression with Salix and graminoids 
-- tussock tundra 
-- granite slope, near burrows in rock 

All small mammals were voles. 
Plot 1: Most (80 percent) of the mammals caught in the 

riparian plot were tundra voles; only one red-backed vole was 
captured. Bight juveniles and 12 adults were caught. Animals 
were trapped along the periphery of the meadow either in the 
Salix/herbaceous ecotone or in the sedges by stream. None were 
caught in traps set in the center of the wet sedge marsh. 

Plot 2: As expected, more red-backed voles were trapped in 
the granite and tussock tundra habitats than in the riparian 
area. However, tundra voles still constituted the majority of 
the sample size (10 of 16 total animals). Twelve of those caught 
were juveniles. No animals were caught on· the granite slope, 
although burrows were seen there. Only tundra voles were caught 
in the traps placed in the depression and only red-backed voles 



were caught in the traps placed in the tussock tundra. 

3. RECREAT.ION
SERPENTINE VALLEY: The eight-mile walk (Map 5) around the 

Serpentine Valley is a moderately difficult day hike that 
provides an opportunity to see the birds, plants, mammals and 
geology in the Serpentine Hot Springs area. The route begins at 
the bath house and heads northwest across the creek. It ascends 
from approximately 122 to 366 meters in elevation over a mile of 
moist low shrub tundra. This is the longest part of the hike 
over tussocks. Once at the top of the peak, the route follows 
the ridgetop for two miles through the granite tors that surround 
the valley. Walking is not strenuous and the views, especially 
to the south and west, are superb. The route then descends into 
the valley again through low shrub tundra. Tussocks can be 
avoided by staying close to the large granite tor midway down the 
slope and then hiking straight down from it down into the valley. 
A small stream must be crossed at this point: both it and the 6-
meter strip of Salix on either side of it are easily negotiated. 

once across the stream, a wide field of tors extends out 
over the valley floor. They are quite interesting but not 
stable, so climbing should be discouraged. The terrain is 
slightly rolling lo� shrub tundra. small streams run through the 
area but they, and the associated Salix, are minot obstacles. 

The route begins to ascend again on the south end of the 
valley, gaining 61 meters in a quarter mile.. It is steep but 
short. The ridge then continues up more gently through tussocks 
and boulders. The base of the rock ridge that runs up the 
mountain provides firmer walking until more altitude is gained 
and low alpine vegetation reappears near the top the the peak. 
From here, there is another view of the Serpentine Valley and the 
ridge of tors to the north. As the route descends from the peak 
it passes through more tors and alpine vegetation, which remains 
the dominant plant community for the remainder of the hike. 
Walking is easy. 

The Serpentine Valley hike provides a wide variety of 
opportunities for natural history observations. Sparrows and 
other passerine species can be seen in the shrubbier areas and 
rare raptors often use the tors for perching and nesting. 
Merlina, gyrfalcons, and rough-legged hawks all have been 
observed in the area this year. It is also possible to see 
arctic ground squirrels, moose, fox and bear. Those interested in 
botany may look for Potentilla elegans, a rare species that grows 
along the way, as well as other northern Alaska plants. 

POTENTIAL HUMAN IMPACT AND RECOMMENDATIONS: The Serpentine 
Valley is important nesting habitat for raptors. Three species 
of raptor were seen on the ridgetops during the study period, at 
least two of which were nesting and/or caring for juveniles (see 
map for location of gyrfalcon and rough-legged hawk nests}. 
Reports from other years also report nesting gyrfalcons. 

Some species and individuals tolerate disturbance more 
easily than others. Rough-legged hawks, for instance, start 
calling at people as far away as a half mile. The gyrfalcons and 
their two young, in contrast, were approached to within a few 
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hundred feet before making any alarm response. 
If the above hiking route is recommended to visitors, or if 

visitor activity appears to be increasing, nesting activity and 
response of raptors to disturbance should be closely scrutinized. 
There are not many alternate nesting habitats in this area .. 
Possible courses of action include recording current use levels 
up on the tors and current raptor activity: e.g., locating nests 
within the areas most likely to be travelled and recording hikers 
in the area during peak nesting activity. 

4. OTHER ANIMALS: Several moose were seen during our stay at 
Serpentine. A large bull moose was grazing in the willows 
upstream from the hot springs for several days. One cow with two 
calves and a cow with three calves were seen on separate 
occasions. (See also Section 3, paragraph 4, and Appendix F, 
OTHER ANIMALS OBSERVED.) 

5. VEGETATION MAPPING:
A brief explanation of
vegetation follows:

s - shrub 

·B - Betula

T - tussock 
tundra 

A - alpine 
tundra 

R - rock

G - graminoid 

Map 4, 
the six general categories used to type 

Indicates a mosaic of predominately 
Betula and Salix bushes. Seen primarily 
in water drainages. 
Distinguishes those areas· of Betula not 
mixed with Salix: usually higher, drier 
slopes. 
Broadly defines a large part of the 
study area, which is characterized 

predominantly by graminoid herbaceous 
species. Low shrub scrub is often 
associated with this type. Further 
specificity was not possible at this 
time. 
Refers to a generalized type of dwarf 
scrub shrub (e.g., Arctostaphylos, Dryas, 
Cassiope, Empetrum) and herbaceous 
species, with a high frequency of lichens 
and graminoids. These areas also have 
dry, rocky soil, 

Delineates the large boulders and spires 
found on the ridge tops, as well as the 
expanses of gravel between them. 

Defined by the mixed sedge and grass 
association found in the lower, wetter 
areas. 

Areas intermediate between categories are also indicated on the 
map; e.g., A/T refers to a mosaic of alpine and tussock tundra. 
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APPENDIX A 

Lava Lake Permanent Plots 

Entire Site: 

Species % P'req % Cover IV 
----------------------------------------------------------------

Woody plants 

Arctostaphylos alpina 
Betula nana 
Empetrum nigrum 
Ledum palustre 
Rubus chamaemorus 
Vaccinium uliginosum 
Vaccinium vitis-idaea 
Salix planifolia 
Petasites frigidum 

Graminoid plants 

Carex Bigelowii 
Briophorum vaginatum 
Arctagrostis latifolia 
Other grasses 

Cryptogamic plants 

Lichens 
Total mosses 

Sphagnum sp. 
Other mosses 

13 
82 
62 

100 
68 

52 
100 

13 
17 

95 
38 

5 
12 

93 
93 

67 
78 

142.1 

3.7 
32.3 
8.2 

42.3 
5.8 

8.8 

32.7 
5.0 
3.3 

-65.1

46.1
13.2

3.3 
2.5 

70.6 

34.8 
35.8 

27.4 
8.4 

6.9 

51.5 
22.5 
65.0 

19.9 
21.4 
57.2 

8.1 
7.5 

66.2" 
22.4 

4.1 
5.5 

56.9 
57.8 

42,8 
25.6 

----------------------------------------------------------------

TOTAL COVER = 277.8 

Number of subplots analyzed: 60 



APPENDIX A, continued 

Plot LLl 

Species 9'I Freq 9'I Cover IV 
----------------------------------------------------------------

Woody plants 

Arctostaphylos alpina 
Betula nana 
Empetrum nigrum 
Ledum palustre 
Rubus chamaemorus 
Vaccinium uliginosum 
Vaccinium vitis-idaea 
Salix planifolia 
Petasites frigidum 

Graminoid plants 

Carex Bigelowii 
Eriophorum vaginatum 
Arctagrostis latifolia 
Other grasses 

Cryptogamic plants 

Lichens 
Total mosses 

Sphagnum sp. 
Other mosses 

0 

90 
60 

100 
65 
50 

100 
15 
10 

100 
30 
0 
5 

95 
90 

75 
70 

165.4 

2.5 
35.9 
10.4 
54.8 

5.6 
6.8 

40.3 
6.0 
3.1 

71.6 

52.8 
13.8 

2.5 
2.5 

68.9 

36.4 
32.5 

27.5 
5.0 

0 
56.8 
25.0 
74.0 
19.1 
18.4 
63.5 

9.5 
5.6 

72.7 
20.3 

0 

3.5 

58.8 
54.1 

45.4 
18.7 

----------------------------------------------------------------

TOTAL COVER = 

Number of subplots analyzed: 20 

305.9 



APPENDIX A, continued 

Plot LL2 

Species % Freq , Cover IV 
----------------------------------------------------------------

Woody plants 

Arctostaphylos alpina 
Betula nana 
Empetrum nigrum 
Ledum palustre 
Rubus chamaemorus 
Vaccinium uliginosum 
Vaccinium vitis-idaea 
Salix planifolia 
Petasites frigidum 

Graminoid plants 

Car•x Bigelowii 
Eriophorum vaginatum 
Arctagrostis latifolia 
Other grasses 

cryptogamic plants 

Lichens 
Total mosses 

Sphagnum sp. 
Other mosses 

35 
75 
60 

100 
70 
60 

100 
20 
15 

100 
55 

5 
20 

100 
95 

60 
70 

105.7 

4.4 
20.5 
7.4 

29.3 
5.0 
9.3 

20.1 
6.6 
3.1 

48.1 

. 32 .1 
11.0 

2.5 
2.5 

61.3 

24.6 
36.7 

29.8 
6.9 

12.4 
39.2 
21.1 
54.1 
18.7 
23.6 
44.8 
11.5 

6.8 

56.7 
24.6 
3.5 
7.1 

49.6 
59.0 

42.3 
22.0 

----------------------------------------------------------------

Number of subplots analyzed: 20 

TOTAL COVER • 215.1 



APPENDIX A, continued 

Plot LLJ 

Species , Freq , Cover IV 
----------------------------------------------------------------

Woody plants 

Arctostaphylos alpina 
Betula nana 
Empetrum nigrum 
Ledum palustre 
Rubus chamaemorus 
Vaccinium uliginosum 
Vaccinium vitis-idaea 
Salix planifolia 
Petasites friqidum 

Graminoid plants 

Carex Bigelowii 
Eriophorum vaginatum 
Arctagrostis latifolia 
Other grasses 

Cryptogamic plants 

Lichens 
Total mosses 

Sphagnum sp. 
Other mosses 

5 
80 

65 
100 

70 
45 

100 
5 

25 

85 
30 

10 
10 

85 

95 

65 
95 

155.6 

4.3 
40.5 
6.8 

42.8 
6.9 

10.4 
37.6 

2.5 
3.8 

75.�

53.5 
14.9 
4.9 
2.5 

81.8 

43.4 
38.4 

25.0 
13.4 

4.6 
56.9 
21.0 
65.4 
22.0 
21.6 
61.3 

3.5 
·9,7

67.4 
21.1 
7.0 
5.0 

60.7 
60.4 

40.3 
35.8 

----------------------------------------------------------------

TOTAL COVER a 313.2 

Number of subplots analyzed: 20 



APPENDIX A, continued 

Plots: 

LLl 

305.6 

236.7 

27.5 

5.0 

36.4 

13.8 

52.8 

54.8 

40.3 

6.8 

10.4 

35.9 

5.6 

2.5 

3.1 

2.5 

6.0 

2.5 

41.6 

LL2 LL3 Site Ave. 

Total Cover (average ,, 
215.0 312.9 277.8 

Total Vascular Cover (average %) 
153.7 231.1 207.2 

Sphagnum sp. Cover 
29.8 25.0 27.4 

Other moss Cover 
6.9 13.4 8.4 

Lichen Cover 
24.6 43.4 34.8 

Eriophorum vaginatum Cover 
11.0 .14.9 13.2 

Carex Bigelowii Cover 
32.1 53.5 46.1 

Ledum 
29.3 

Vaccinium 
20.1 

Vaccinium 
9.3 

palustre Cover 
42.8 

vitis-idaea Cover 
37.6 

uliginosum cover 
10.4 

Empetrum 
7.4 

Betula 
20.5 

nigrum Cover 
6.8 

rum!. Cover 
40.5 

Rubus chamaemorus Cover 
5.0 6.9 

Arctostaphylos alpina Cover 
4.4 4.3 

Petasites frigidum Cover 
3.1 3.8 

Arctagrostis latifolia Cover 
4.4 4.3 
Salix planifolia Cover 
6.6 2.5 

Other grass Cover 
2.5 2.5 

Amount of Tussock 
55.5 38.6 

42.3 

32.7 

8.8 

8.2 

32.3 

5.8 

3.7 

3.3 

3.7 

5.0 

2.5 

45.2 



APPENDIX A, continued 

Plots: 

LLl 

571.16 

25.2 

29.9 

9.4 

4.3 

9.4 

4.3 

20.5 

LL2 LL3 Site Ave. 

Average Tussock Area (square cm.) 
619.71 1,158.3 783.1 

Average Tussock Height (cm.) 
22.7 24.5 23.1 

Eriophorum vaginatum Ave. Height (cm.) 
29.3 18.9 24.5 

Bigelowii Ave. Height 
25.4 

palustre Ave. Height 
29.9 

Carex 
34.5 

Ledum 
13.9 

Vacci-nium 
3.5 

16.1 13.1 
vitis-idaea Ave. Height 

NIA 3.9 
Vaccinium uliainosum Ave. Height 

15.4 16.8 · 13.9
Empetrum 

5.8 
Betula 

27.7 

niarum Ave. Height 
N/A 

nana Ave. Height 
21.5 

Rubus chamaemorus Ave. Height 

5.1

23.2 

6.9 11.9 7.0 8.6 
Arctostaphylos alpina Ave. Height 

4.3 5.1 N/A 4.7 
Petasites frigidum Ave. Height 

7.9 12.4 8.7 9.7 
Arctagrostis latifolia Ave. Height 

N/A 57.3 54.9 56.1 
Salix planifolia Ave. Height 

36.4 40.7 36.3 37.8 

Explanation of Terms: 
LLl•Lava Lake Plot 1 
LL2zLava Lake Plot 2 
LLJ=Lava Lake Plot 3 



Airstrip Control 

Habitat: Tussock tundra 

Species 

APPENDIX B 

% Freq % Cov Imp.Val . 
----------------------------------------------------------------

wood y plants 

Arctostaphylos alpina 
Betula nana 
Empetrum nigrum 
Ledum palustris subsp.decumbens 
Rubus chamaemorus 
Vaccinium uliginosum 
Vaccinium vitis-idaea 

Graminoid plants 

Carex bigelowii 
Eriophorum angustifolium 
Eriophorum vaginatum 
Pea arctica 

Perennial herbs 

Cryptogamic plants 

Lichen 
Moss 

13 
55 
35 
93 
63 
20 

95 

85 

7 
55 

2 

97 

41 

65.2 

1.7 
15.5 
3.9 

28.2 
3.2 
2.7 

10.0 

42.8 

22.5 
0.4 

19.9 
+ 

a.a

66.9 

58.3 
8.6 

TOTAL COVER = 174.9 

Number of plots analyzed: 60 

4.7 
29.1 
11.6 
51.2 
14.l

7.3
30.8 

43.7 
1.6 

33.0 
0.2 

75.2 
18.7 



l\PPENDIX B, continued 

Tussock airstrip plots 

Species I Freq I Cov· Imp.Val. 
---------------------------------------------�------------------

Woody plan ts 

Andromeda polifolia 1 
Arctostaphylos alpina 1 
Betula nana 73 
Empetrum nigrum 24 
Ledum palustris subsp. decumbens 83 
Rubus chamaemorus 51 
vaccinium uliginosum 47 
Vaccinium vitis-idaea 67 

Graminoid plants 

Carex aquatilis 
Carex bigelowii 
Carex rotundata 
Eriophorum angustifolium 
Eriophorum russeoleum 
Eriophorum vaginatum . 

· unk grass Trisetum?

Perennial herbs 

Cryptogamic plants 

Lichen 
Moss 

3 

14 
3 

7 
3 

91 

1 

43 

59 

64.4 

+ 

0.2 
24.l
1.5

20.0 
2.2 
s.o

11.4 

60.5 

0.1 
1.1 
0.2 
0.9 
1.4 

56.8 
+ 

o.o

24.8 

8.5 
16.3 

TOTAL COVER • 149. 7 

Number of plots analyzed: 70 

0.2 
0.4 

41.9 

6.0 
40.7 
10.5 
15.3 
27.6 

0.5 
3.9 
0.7 
2.5 
2.0 

71.8 
0.2 

19.l

31.0 



APPENDIX B, continued 

Wet airstrip plots 

Species ' Freq ' Cov Imp.Val. 
----------------------------------------------------------------

Woody pla n ts 2.5 

Andromeda polifolia 3 0.1 o.s

Betula nana 23 2.0 6.7 
Ledum palustris subsp.decumbens 5 0.1 0.7 
Rubus ch ama emorus 3 0.1 o.s

vac cinium uliginosum 3 0.1 0.5 
Vac cinium vitis-idaea 5 0.1 0.7 

Gra minoid plants 64.6 

Carex a quatilis 53 18.1 30.9 
Carex rotunda t a  16 7.5 10 .9 
Eriophorµm angustifolium 46 25.0 33.9 
Eriophorum russeolum 53 13.4 26.6 
Eriophorum vaginatum 3 0.6 1.3 

Perennial herbs o.o

Cryptog a mic plants 66.S

Lichen 0 o.o

Moss 90 66.5 77.5 

----------------------------------------------------------------

TOTAL COVER= 133.6 

Number of plots analyzed: 60 



APPENDIX B, continued 

·B irm plots

As sociation: Betula nana - vaccinium vitia-idaea Dwarf Shrub

Habitat: raised birm

Species I Freq I Cov Imp.Val. 
�---------------------------------------------------------------

Woody plants 

Arctostaphylos alpina 
Betula nana 
Empetrum nigrum 
Led um palustris subsp.decumbens 
Rubus chamaemorus 
Vaccinium uliginosum 
vaccinium vitis-idaea 

Graminoid plants 

Calamagrostis canadensis 
Carex bigelow ii 
Eriophor um vaginatum 
Trisetum spicatum sub sp. m 

Perennial herbs 

Epilobium angustifolium 

Cryptogamic plants 

L ichen 
Moss 

3 
92 

25 
73 
95 

12 
95 

26 
6 
5 
3 

5 

46 
20 

138.8 

0.3 
65.3 

1.9 
17.4 
21.6 

2.0 
30.3 

8.0 

6.4 
1.2 
0 • 3 
0 •. 1 

o.s

0.5 

8.0 

7.5 
0.5 

TOTAL COVER • . 155.3 

Number of plots analyzed: 60 

0.9 
77.5 

6.8 
35.6 
10.7 

4.8 
53.6 

12.8 
2.6 
1.2 
o.s

1.5 

18.S
3.1



APPENDIX B, continued 

Tussock dimensions in cm. 

area (SD) height (SD) 
----------------�-----------------------------------

Airstrip 

Control 

1423 (575.6) 

746 (233.9) 

29 

19 

(7.9) 

(5. 8) 

---------------------------------------------------------------------

Height of individual s�ecies in cm 

Species 
Co ntrol 
Tussock (SD) 

Airstrip 
----------------------------

Tussock (SD) Birm (SD) 
----------------------------------------------------------------------

Setula nana 23.6 (9.9) 32.4 (10.9) 44.1 (15.3) 

Empetrum nigrum 3.6 (1. 5) s.o ( 1.·7) 8.5 ( 3.9) 

Ledum pal us tr is 5.9 (0.9) 10.8 ( 3.2) 15.5 ( 4.3) 

Rubus chamaemorus 3.7 (0.9) 5.0 ( 1.1) 8.0 ( 2. 4) 

vaccinium vitis-idaea 3.6 (1.1) 3.7 ( 1. ()) 6.2 ( 2.,2}

Depth to Active Layer (cm)
Site Ave. Depth SD Standard Range 
---------------------------------------------------------------------

Control Tussock 27.8 ( 4. 2) 23.6 32.0 

Airstrip Tussock 30.1 ( 6. 5) 23 .6 - 36.6

Airstrip Wet 32.5 (5. 4) 27.1 - 37.9

Airstrip Birm 38.7 (3. 8) 34.9 - 42.5 

Disturbed birm: 

%F %Cov Imp.Val. 
----------------------------------------------------------------

Woody plants 

Betula nana 80 
Ledum palustris subsp decumbens 60 
Rubus chamaemorus 100 
Vaccinium uliginosum 20 
Vacinnium vitis-idaea 100 

Cryptogamic plants 

Lichen 

Exposed peat 
TOTAL PLANT COVER= 

80 

100 

82.5 

35.0 
6.5 

19.5 
3.0 

18.5 

4.5 

4.5 

47.S
87.0 

52.9 
19.7 
44.1 

7.7 
43.0 

18.9 

68.9 



APPENDIX C 

Kuzitrin I 

Species I Freq I Cov Imp.Val. 
----------------------------------------------------------------

Woody plants 

Betula nana 52 
Cassiope tetragona 14 
Diapensia lapponicum 4 
Empetrum nigrum 17 
Ledum palustris subsp. decumbens 29 
Loiseoeuria procumbens 1 
Rubus chamaemorus 36 
Salix chamisonnis 6 
Salix planifolia 47 
Vaccinium uliginosum 83 

vaccinium vitis-idaea 83 

Graminoid plants 

Arctagrostis latifolia 
Carex·aquatilis 
Carex bigelowii 
Carex podocarpa 
Carex rotundata 
Eriophorum angustifolium 
Luzula sp. 
Poa arctica 

Perennial herbs 

Artemesia arctica 
Gentiana glauca 
Lycopodium selago 
Pedicularis sudetica 
Polemonium acutifolium 
Polygonum bistorta 
Polygonum viviparum 
Senecio atropurpureus 
Sedum rosea 

Cryptogamic plants 

Lichen 
Moss 

1 
4 

100 
1 
1 

10 
l 
1 

10 
1 
1 
1 
1 

19 
1 
3 
6 

100 
100 

60.9 

8.3 
6.3 
0.3 
4.1 
1.1 
0.2 
2.8 
0.6 

12.4 
19.3 
s.s

60.1 

+ 

0.3 
58. 9

+ 

+ 

0.7 
+ 
+ 

1.3 

0.4 
+ 
+ 

+ 

+ 

0.5 
+ 

0.1 
0.1 

105.S

70.1 
35.4 

20.7 

9.3 

1.0 
8.3 
5.6 

0.4 

10.0 
1.8 

24.1 
40.0 

21.3 

0.2 
1.2 

76.7 
0.2 
0.2 
2.6 
0 .2 
0.2 

2.0 
0.2 
0.2 
0.2 
0.2 
3.0 
0.2 
o.s

0.7 

83.7 
59. 4

----------------------------------------------------------------

TOTAL COVER = 227.8 

Number of plots analyzed: 70 



APPENDIX C, continued 

kuzitrin II 

Species . I Freq I Cov Imp.Val. 
----------------------------------------------------------------

Woody plants 13.l

Betula nana 5 0.1 0.7 
Salix chamison nis 30 2.9 9.4 
Salix hastata 70 10.0 26.4 
Salix planifolia 5 0.1 o.a

Gramin oid plants 79.1 

Carex aquitilis 97 53.2 71. 7
Carex membranaceum 57 15.9 29.9 
Carex rariflora 18 2.2 6.3 
Carex rotundata 3 0.1 o.s

· Er iophorum angustifolium 35 7.6 16.3 
Juncus biglwnis 1 + 0.2 

. �uzula �ahlenbergii 5 0.1 0.7 

Perennial herbs 2.5 
Equisetum arvense 22 1.8 6.2 
Saxifraga foliosa 3 0.1 o.s
Saxifraga nudicaulis· 13 0.3 2.1 
Sedum rosea 3 0.3 0.9 

Cryptogamic plants 53.0 
Lichen 2 0.2 0.6 
Moss 88 52.8 68.3 

----------------------------------------------------------------

TOTAL COVER = 

Number of pl ots analyzed: 60 
147.7 



FAMILY 

· IPINIJE.
I 

ASTERACEA: 
AST� 
ASTERACEAE 
ASTER>W.E 
ASTERACEAE 
ASTERACEAE 
ASTERACEAE 
ASTERACElf 
ASTW£E>E 
AST'W:IJE. 
ASTERAWl 
ASTERACEAE 
ASTERACEAE 
ASTE.o.ACE.A.f 
ASTERACEAE 
ASTE.:w:&E 

BElU.ACEAE 
6EnucEAE 
BETI.UCEAE 

BETLUCEAE 

BETIU:WE 

BRASSICAW.E 

BRASSIC/Wf. 

BRASS I CACE.'.E 
CA��J1'J.Jli)E. 

CA?�IFOC.IAW.E 

C>.RYCFh�t.L'uAE 
CAAYO?HYl.L'lE.A.E 
CARYOFH'tlliCE.l.E 
CARYQ.'iiru.J.CE.lE 
CARYO?k\t.LU.i.f 
CAAYtPHYltAW.E 
CRASW.J.CE.•£ 

C'YPE.v.CE.'.E 

CYPSAWE 

(t"F:.:J.WE. 
CYPSACE.'.E 
C'iFE.�'.E 

CY?=.JJW..E 
CYFSAWE 

CYF:.=.ACE.1£ 
CtPtRACEIE 

CATN..CG I 

1831 

1883 
1993 
19J.4 
1757 

1862 
1863 

1748 
1na 

1m 

1890 

1926 

1928 

1923 
1691 
1805 
1920 

1987 
2022 
1968 

1989 

1766 

1931 
1785 

1931 
1559 
1893 
1917 
LoSO 
1958 

1933 
1749 
1657 
18j9 

1733 
1734 
1737 
1755 
2004 
1915 
1741 

1660 
1753 

APPENDIX D 

1988 p1Mits 

Gerus & species LOCATIOH 

�l!IUUI triradfatm Adams Slbsp. 
arcti0J11 

LAVA LAKE 

�temaria sp. LAVA LAKE 
�temaria sp. • LAVA LAKE 
Amica alpina Slbsp. aigustifol ia LAVA LAKE 
Arteaisia mesH ledeb. Slbsp, Tilesli UVAl)J(E 
Arteaisia arcUca Less, Sl.bsp. arctica UVA l)J(E 
Aster sibiricus L. LAVAlAKE 
Erigera, b.ailis Graha LAVA I.AKE 
Petasites frigiciis (L.) Frm. LAVA LAKE 
Petasites hyperboreus Rycll. UVA 1J1.E 
Sais.surea �tifol ia (lfilld.) DC. LAVA LAKE 
Senecio calgeStus (R.8r,) OC. LAVA I.AKE 
Senedo cmgestus (R.&r .) OC. LAVA lAKE 
Senecio lugens Richards LAVA lAKE 
Senedo sp. LAVA lAKE 
Taraicacua sp. LAVA LAKE 
T ripl eurosperu phaeocepha 1 us (R�r.) LAVA lAKE 
Pobed. 
A1111S trispa (Ait,) Pursh LAVA lAKE 
Alrm trispa (Ait,) Pursh LAVA lAKE 
Betula nana L. 51.bsp; exiHs (Sukatsch.) LAVA UJ<E 
tblt 
Betula nw L. SLi>sp. exil is (SuKatsch.) LAVA l).l(f 
tblt 
Betula nw L. subsp. exilis 
(S!Ntsch.}t\Jlt. 

LAVA LAKE 

&arilarea orthoceras Ledeb. LAVA I.AKE 
Cardaaine pratensis L. st.bsp. LAVAi.AKE 
a,gusti fol ta 
Rorippa islamica Sli)sp. Femal<iiana LAVA I.AKE 
Camarula 111iflora L LAVA lAKE 
Limaea boreaHs L. subso. aericana LAVA LAK£ 
Cerastii.a jenisej�e ti.lit. LAVA WE 
Melnrit111 affine J.Vahl LAVA IJJ(f
Nilllil'tia ni>ella {Wahlen!>,) Grcebn. LAVA LAKE 
Steilaria laeta Richards. LAVA I.AKE 
Wi1heiasia physcdes (Fisch,} McNeii1 LAVA LAKE 
Wilhei!ISia phytodes (Fisch.) McHeiil LAVA LAKE 
Sedtlll rosea (L,) Seep. SliJ�. 
integri fo liua 

LAVA LA'<E 

Carex Sigelc-11H Torr. LAVA LAKE 
Carex &igelowii Torr, LAVA LAKE 
Carex Sigelowii Torr. LAVA lA'CE 
Carex Sigeiowii Torr. LAVA I.AKE 
Carex acuatilis Wahleril. LAVA LAK£ 
Carex aa.iatilis Vahleno. LAVA I.ME 
Caru aauatii is Wahl�. St.b�. LAVA LAl(E-:lD AIRSTKIP 
aouatms 
Carex aeli>ranacea Hook, LAVA I.ME 
Carex rottlldata llahlem. LAVA I.ME/CU) AIRSTRIP 



APPENDIX P . �ont�nµ,ed 

198a p 1 ants 

FNtllY CATALOG I 6erus & species LOCATION 

CfP� 1756 Carex saxitaHs L Slbsp. laxa LAVA lAKE 
(Trautv,)Kalela 

CfP� 2025 t.arex vaginata Tausch LAVA lJJCE - W) A�iRIP 
C'iPcRACEAE 1TJ8 EriDfh,rua Scheuchzeri var. teruifoi ii.a LAVA LAKE 
CfPER� 1739 EriQf)hona Scheuchzeri var. tffllifolita LAVA LAKE 
CYPERACEAE 1603 EriophortJI a,gustifol llD Honck. LAVA LAKE 
CfPERAW.E 1740 Erioptxina a1"9JStifo1iU1 Slilsp, LAVA IJJCE 

Sti>arctiaa 
Cf?cRACEAE 1742 &iophona i'9JStifo1 i1J1 51.bsp. LAVA LAKE-0..0 AlluiRIP 

WrctiCUI 
CYPERAWi 1743 Eriophina russeol111 E. Fries Slbsp, LAVA 1.AKE-(ll) AIRSTRIP 

albi<ia 
CfPERACtAE 1764 &i0f)ho1U11 vaginatua L. Slbsp, vaginatua LAVA LAKE 
a-«TRACW 178) Elipetna nigna L. Slbsp. hermaphroditua LAVA LAKE
EWISETACtAE 1854 Ec;uisetia scirpoides Michx. LAVA LAKE 
ERICACEAE 1735 Androaeda polifolia L. LAVA lJJCE - 110 AIRSTRIP 
ERICAWc 1765 Arctostaphylos alpina (L) Spreng,. LAVA LAKE 
ERICAWE 1775 Arctastaphylos alpina (L,) Spreng, LAVA lJJCE 
ERICAWl 180t Cassiq,e tetragcrlil (L,) O.Dm subsp LAVA LAKE 

tetraga,a 
ERICAWE 1781 Leda palustre L. suisp. decumens LAVA LAKE 

(Ait.lliJlt 
ERIU-al 2016 Leo.a palustre L. st.bsp, deculbens LAVA LAKE 

(Ait.)tiJlt 
ERIC'JiWi 1779 Loiseleurfa procuabens (L.) Oesv. LAVA I.AKE 
ERICACEAE 1919 Oxycoccus aicracarpus Turcz. LAVA LAKE 
ERICACEAE 1783 Vaccinit11 ul igil'XlSUII L. Slbs?, alpil'UI LAVA L!-1(E 
ERICAW£ li84 Vacciniua vitis-idaea L. Slbsp, 1iriis LAVA LNCE 
ERICAWE 1833 Yaccinit11 vitis-idaea L. suilsp. ■iriis LAVA LAKE 
GOOIA.� 1692 Gent iil1 prcpinc;,ia SUlSP, arctophil a LAVA lJJ(f 
HALC?J&lIIE 1762 Kippuris wlgaris l, LAVA lAKE 
IWJiAGACE.6c 1768 Kippuris wlgaris L. LAVA LAKE 
JU'tCACt#l 1864 3'mis bigltais l, LAVA LAKE 
Jua.cEAE L067 Luzula Natl enbergii �r. subsp. LAVA lAKE 

Wahlemergii 
J�CEAE L068 Luzula Wahlertergii �r. stilsp, LAVA LAKE 

Wahlmrgii 
JU�CACEAE 19S6 Luzula llahlerbergii Ri4ir. mp. LAVA LAKE 

Mahleri>ergii 
JlJ,�CAC.E>f 1751 luzula aultiflora st.tsp, 11.1ltiflora . LAVA LAKE 
J� 2019 Luzula sp. LAVALJJ<E 
J� 1861 Luzul a tlrdrico la Gorodc. LAVA LAKE 
LE.� 1957 Lema ■irw L. LAVA IJ.l(f 
1.E.�TIBIURIACEAE 18"':JS Pinguicula villosa L. LAVA lJJ<E 
LENTIBLVJUACEAE 1966 Utricularia wlgaris L. Slbsp. LAVA LAKE 

ucrorhiza 
LILIA� 1885 Tofieldia sp. LAVA LAKE 
OOWW£ 1798 Epi1obit11 a,gustifol ita Slbsp. LAVA� 

r&GRAWE 1841 

angustifol it11 
Epilobiua a,gustifol 1111 Slbsp. LAVA LAI(£ 
angustifol im 



APPENDIX D, continued 

Jsaa plants 

FAMILY CATM.OG I Gen.JS & species LOCATIIJi 

OlWiRAWc 1752 Epilcbi111 latifol ita L. LAVA LAKE 
'   O.'lAGRACE>l 1922 Epilcbiua palustre L. LAVA LAKE 

POACcAE 1769 LAVA LAKE 
POAWi 2012 LAVA l.Al(E 
POACEAE 1912 LAVA LAKt 
PO.I.WE 2003 LAVA LAKE 
POAWE 1894 LAVA LAKE 
P0.6lEAE 1910 LAVA LAKE 
POACEAE � LAVA LAKE - ClD AIJQ7RIP 
POACE� 1827 Agrostis 9iga,tea Roth LAVA LAKE 
POAWE 1826 Arctagrostis latifol ia var. annfinacea LAVA LAKE 
FOACEAE 2001 Arctagrostis latifol ia var. annfinacea LAVA LAKE 
POACEAE 1787 �ia Fischeri R,8r. SU>S!>, LAVA LAKE 

psilcsantha 
POACEAE 1945 �tia Fischeri su,sp. psilosantha LAVA LAKE - W> AIRSTRIP 
POAWc 2024 Koeleria asiatica Dolin LAVA LAKE - ClD AIRSTRIP 
POAWE 1914 Trisetla spicatul (l.) Richter LAVA LAKE 
PCX..EMONIIIDE 1829 Polesoni1.1 acutiflorta llilld. LAVA lAKE 
P(l.f)IOOJAWE 2021 Poleuii1.1 acutiflorta Viild. LAVA lAKE 
PO..YfJJIIWE 1979 Keooigia islandica L. LAVAlAKE 
POLYGON.6WE 1991 Polygaq bistorta l, -Slbsp. pltmOSUI LAVA LAKE 
PClY� 1651 Polygcna vivipana L. LAVA LAKE 
PilYGC&WE 1865 bex arctics Tra,tv. LAVA LAKE 
PClYGCiNACE/c 1667 Rulex arcticus Trautv. LAVA lAKE 
POT Aml(WAC:Af 1790 Pota.aogeton perfol iatus L. Slbsp LAVA LAKE 

Richardsonii 
POTAMOGETC&:EAE 1759 Potaaogeton perfoliatus L. LAVA LAKE 

subsp.Richardsonii 
POTAMCwCM'.:E/E 1750 Potamogeton vaginatus Turcz. LAVA LAKE 
FOT

A

MraictiACE}£ 1758 Potamoget<11 vaginatus Turcz. LAVA LJJ<E 
PRI� 1828 Dodecatheon frigid.a Cha.1. ' Sch i eclrt. LAVA LAKE 
PVROI.ACilc 17S9 Pyrola grandiflora Radius LAVA LAKE 
PVR� 1918 Pyrola 9raooif10ra Radius LAVA LAKE 
RAlf.iNCU..AWE 1754 Acanitl:11 delph;nifoliu:1 DC. LAVA lAKE 
� 1853 Acmitul delphinifol illl sinsp. LAVA LAKE 

delphinifolillll 
RAtlWJlJWE 1797 Naone Richardsonii Hook. LAVA LAKE 
IWIU� 1858 kuone RichardsonH Hcok. LAVA LAKE 
RAN� 1932 Melale parviflora Kichx. LAVA LAKE 
RA.�1K11ACE1l 1767 Caltha natNis Pall. LAVA LAKE 
� 17

9

6 Caltha palustris L. Slbsp. arctica LAVA LAKE 
RA.�UNCU.ACEll 17

8

2 Caltha palustris L. Slbsp. LAVA lA'<E 
arctica(R.Br.)ltJlt 

� 1763 Rauiculus Giel 1ni OC. su,sp. Giel ini LAVA I.A'(f 
� 1916 R.nn:ulus Pallasii Schlecht. LAVA LAKE 
RMUCU.cEAE 17SS Ram::ulus ccnfervoides (E. Fries) E. LAVAl)J(E 

Fries 
RANuNCU.N::EAE 1m Raruiculus confervoides CE.Fries) E. 

Fries 
LAVAl)J(E 

ROSACcAE 1887 Dryas integrifol ia K. Yahl suisp. 
integrifolia 

LAVA l)J(E 



APPEND� D, continued 

1988 plaits 

FAMILY CATAI.IXi I 6erus & species LOCATimt 

ROSACEAE 1866 Potentilla fruticosa L. LAVA LAKE 
ROS>.l:EI.: 1924 Potentilla palustris (L.) Scop. LAVA LAKE 
ROSAWi 1929 Potentilla palustris (l,) Scop. LAVA LAKE 
ROSAWE 2017 Potentilla palustris (L.) Scop, LAVA lAKE 
ROSACEAE 1842 Potentilla 111iflora Ledeb. LAVA LAKE 
ROSACEA: 1868 Rubus arctiOJS L. swp, arctiOJS LAVA LAKE 
ROSACEAE 1788 Rubus cha.:laemorus L. LAVA LAKE 
RliBlil� 1688 Gali111 trifiu L. mp. trifiu LAVA LAKE 
SIUCACEAE 1927 Populus balsaaifera L. subsp. LAVA LAKE 

balwifera 
SN.ICACEAE 1838 Salix alaxensis (Anderss.) Cov, LAVA LAKE 
SAI.ICAWE 1982 Salix glaJCa L. LAVA LAKE 
SN.ICAWE 1990 Salix lanata L. Slbsp. Richanlsonii LAVA lA'<E 
SALICACEAE 1983 Salix phleoophylla lllderss. LAVA LAKE 
SN.It.AWE 1976 Salix planifolia Pursh LAVA LAKE 
SIUCACEAE 1984 Salix planifolia Pursh LAVA LAKE 
SM.It.AWE 1832 Salix retit11lata L. Sliisp. retiailata LAVA LAKE 
SM.ICAWl 1840 Salix retiailata L. subsp, reticulata LAVA l.}J(E 
SN.ICACE.AE 1898 Salix rotlrdifolia Trastv. LAVA LAKE 
SN.ICAC:Ell 1586 Salix rottrdifolia TraJtv. LAVA LAKE 
SAL It.AWE 1900 Salix sp. LAVA l.}J(E 
SALICAWE 1955 Sal ix sp, LAVA LAKE - rto AIRSTRIP 
SAXIFRAGAWE 1830 Chrysospleni111 tetmna (l111(f) T. LAVA LAKE 

Fries 
SAXI� 1921 Pamas.sia Kotzeiluei Cha.I. & Schlecht. LAVA LAKE 
SAX IF� 1856 Pamassia palustris Stbsp. neogaca LAVA LAKE 
SAXIF� 1869 Saxifraga brordtiaHs soosp. ft11Stooii LAVA LAKE 
SAXIF� 1889 Saxifraga mrua L. LAVA LAKE 
SAXIFilA6NBE 1969 Saxifraga pttttata L. Slbsp. llelsoniana lAVA LAKE 
SAXIFRAGllEAE 1834 Saxifraga JUICUta L. S\Jbsp, Helscniana lAVA LAKE 
S.Oi\QGAHI,'£EAE 1800 Spargani111 angustifoliua Michx. LAVA lAKE 
SP�.RGA.�IAl:&l 1801 SpaJ"9illit11 M19UStifoli111 Nichx. LAVA LAKE 
S.OA.QGANIACEAE 1802 Sparga,i111 aT9JStifoli111 Nichx. LAVA LAKE 
VIJ.ERil.'i.'IDE 19n Valeriana capitata Pall. LAVA LAKE 
YIOi.AWc 1786 Viola epipsi1a ledeb. Slbsp. repens LAVA I.AXE 



FNIILV 

FAMILY 

L YCO'OO IACEAE 

SELAGlhtill£EAE 

APPENDIX D, continued 

t:AT� I Gen.ls l species 

1988 plants 

Dryopteris fragrn (L.) Schott 

r.ATALCG f Gerus & species 

198a pla,ts 

LCCATIOI 

LAVA IJJ<E 

LOCATION 

1760 

2053 

lycopodi111 amotiru1 L subsp. pu,gens LAVA LAKE 
Selaginella sibirica LAVA LAKE 



APPENDIX D, continued 

19aa plants 

FAMILY CATMJ(i I Gems & spedes LOCATI� 

ASTERA:E.Af 1729 Anternaria 10n0Cephala D.C. Kl!ZITRIN IJJ(f

ASTERAr"r.Af 16Ci8 Amka Lessingii Greene subsp. Lessingii KUZITRIN.LAKE 
ASl'tRAWl 1948 Amica Lessingii Greene suosp, Lessingii KUZiiRIK LAKE - MT BOYAN 
ASTE."'�r.Af 1793 Artetisia arctica Less. subsp. arctica kUZI TRIN LAKE 
ASTERAC€AE 1847 Petasites hyperboreus RydD. KUZITRIN LAKE 
ASTc.:U:C:AE 1947 Senecfo atropurpureus Sti>so. tmentosus KUZITRIN IJJ(.E - MT BOYt.� 
ASi'ERACtAE 1730 Solidago ailtiradiata AU. var. KUZITRIN LAKE 

a1ltiradiata 
ASTEAACEAE 1728 Taraxacua KalltschatiClllll Dahistedt Kl!ZITRIN IJJ(f

ASTEAACEAE 1791 Taraxacua ka1tschatk1.11 Dahlstedt KUZITRIN LA.l(E 
BRASSICACEAE 1943 Cardaline bellidifolia L. kUZITRIN IJJ(f - MT BOYAN 
BRASSICACEAE 1845 Cardamine 1icrophylla Ad.1tlS kUZITRIH IJJ(f

BRASS I CACEAE 1956 Cardamine ■icroohylla Adas KUZITRIN LAKE - MT BOYAN 
��'tJ .. N:Df. 1720 Camparu la 1 asi ocarpa Chai. subsp. KUZITRIN LAKE 

lasiocarpa 
CA!i.?Ai\i.=.ACEAE 1732 Catwnula lasiocarpa Chall. subsp, KUZITRIN LAKE 

lasiocarpa 
CA.�YO?!i't'I.LACEAE 1954 Melandd1.111 apetalua Stibsp, arctitt11 kUZITRIN LAKE - MT BOYAN 
CARY�H1L1.ACEAE 1770 Mirwrtia arctica {Ster.) Aschers. & KUZITRIN LAKE/KT. BOYOO 

Grnbr,, 
CA.�YIPii1L� 1859 Mirwrtia aacrocarpa (Pursh.) Ostenf. KUZITRIN Lm
CAAY('friYLI.ACEAf 1717 Silene acaulis L. KUZITRIN LAKE 
CARYO?rf1U.ACEAE 1975 Silene aaulis L. subsp. Slbacaulescens KUZITRIN LAKE 
CARYC.� 1731 Wilhelmsia physodes (Fisch.) t!ttieill KUZITRIN LAKE 
CARYO?H'flLACEAE 1871 Wilhelnsia physodes (Fisch.) McNeill KUZITRIN LAKE 
CRAS51j� 1811 Sw rosea (L.) Scop. Kl!ZITRIN IJJCE 
CYP:AACEAE 1773 Carex laxa Wahlenb, KUZI TRIH lAl<E 
CYFEAACEAE 1715 Carex membranacea I\Jlt. KllZITRIN I.AKE 
CYrcRK:a 2013 Carex sp. kUZliRIN LAKE 
CY?WID.E 1774 Carex stylosa C.A. Mey KUZITRIH LAKE 
CYP:RAW.E 1721 Eleocllaris acicularis (L.) Roe■• & KUZITRIH IJJ(f

Sci1Jl t. 
DIA.0tN5IACtAE 1974 Dfaoensia \appon;ca L. Slbsp. obovata KUZITRIN LAKE 
ERICJ.CEAE 18U Andr011eda pol;folia L. KUZITRJH LAKE 
ERICA� 1946 Cassiope tetragona (L.)D.Oa'I subsp. KUZITRIN LAKE - MT BOYAN 

ERICACE/l 1825 

tetragona 
Ledul palustre L. simsp decu:lbens (Ait.) KUZITRIN LAKE 
lillt 

ERICACE/l 1716 Loiseleuria procumbens (L.) Desv. KUZITRIN LAKE 
ERICACEAE 1837 loiseleuria procumbens CL.) Oesv. KUZI TRIN LAKE 
ERICACtAE 1809 Rhododendrai caatschaticua suosp. KUZITRIN LAKE 

ERICAWc 1960 

glanciJlOSt.11 
Vacciniua uli9i110SU1 subsp. alpil'UI Kl!ZITRIN l)J(E 

ERICAWE 1962 Vaccini1.11 vitis-idaea L. Slbsp. airus KUZITRIN LAKE 
GE1fflANAWE 17ll Gentiirli glauca Pall. KUZITRIN l)J(E 
GENTIA� 1836 Gentiaia glauca Pall. KIJZITRIH LAKE 
IW.CRIU.CEAE 1719 HiP!Xlris wl garis L. KUZI TRIN l)J(E 
JlA"iCAWc 20C5 Jr.n:us sp. kUZITRlN LAKE 
Jl.tt:AWl 1736 Luzula Vahlerilergii Rl.4>r, Slbsp. K\JZITRIN I.AKE 

Vahleriiergii 
Juo.c:EAE 1961 Luzula 11.1ltiflara Slbsp, ailtiflora KUZITRIN lAKE 



APPENDIX D, continued 

1988 plants 

FA�lLY CATILOi I Gerus & species LOCATiat 

LILIACEAE 1944 Lloydia serotina (L.) Rchb, KUZITRIN LAKE - NT BOYAN 
LILIACEAE lSSl Veratn.a alb.a soosp, oxysepalUI KUZlTRIH LAKE - MT BOYAN 
IJMG.MAE 1823 E!)ilobiua latifoHua L. KUZITRIN LAKE 
lifi�GRA@f 1938 Epilobii.a latifoli1.11 L, kllZURIN LAKE - NT BOYAN 
PQACEAE 1747 Festuca altaica Trin. KUZITRIH LAKE 
PO�E.'IC.fflACEAE 1824 Polesonir.a acutiflorua Willd, KUZITRIN LAKE 
!>m.YGONACEAE 1843 Oxyria digyna (L.) Hill KUZITRIH LAXE 
Fri.YroNACEAE 1844 Oxyda digyna (L,) Hill kllZlTRIN LAXE 
POL VGO.�ACEAE 1815 Polygon.a bistorta L. Stbsp. pl11,1QSU1 KUZITRIN LAKE 
Pll.Yl:DiACEAE 1846 Polygon.a bistorta L. Sli)sp, plUIOSUII KUZITRIN LAXE 
POi.YGONACEAE 1714 Polygcxu viviparua L, KUZITRIN LAKE 
PO'i. YiiCNAC� 1949 Po1y9(ll'UI vivipan.a L, KUZITRIN LAKE - NT BOYAN 
POLVGONACEAE 1935 Ruex arcticus Trautv. KUZITRIN LAKE - KT BOYAN 
PORTV .. ACACEAE 1814 Claytonia sanientosa C.A.Mey KUZITRIH LAKE 
POT#iOiiETON� 1817 Potamogeton 9raaineus L, KUZITRIN LAKE 
POTAl(WIJ;,t,W,f 1816 Potaaogeton Stbsibiricus Hagstr. KUZITRIN LAKE 
PRIKllCtAE· 1712 Dodecatheon tri9idta Chai. & Sch1 echt. KUZITRIN LAXE 
PRIMliLAC� 196� Priarla tsdllktschona var, KUZITRIH LAKE 

tsdudsthorw 

PYRO.ACEAE 1en Pyrola grandiflora Radius KUZITRIN lAl(E 
PYRui.ACEAE 1940 Pyrola grn.iiflora Radius KUZITRIN LAKE - MT BOYAN 
RA.�11.i� 1807 Aconitua delphinifoHua DC. Slbsp. KUZITRIN LAKE 

paradoxt.a 
RAttuhW-ACEAE 1745 MelOne narcissiflora L. mp. interior KUZITRIN LAKEJl(T. BOYAN 

liJlt 
ROSAWl m6 Potentilla hyparctica Malte KUZllRIN LAKE 
ROSAcm 1995 Potentilla palustris (l,) Seep. KUZITRIN LAKE 
ROSAC&l 1727 Rubi.IS arcticus l, Slbsp.acauHs KUZITRIN LAKE 

(Michx. )Focke 

ROSACEAE 1713 Rubus chauemorus L. KUZITRIN LAKE 
ROSAC£AE 1953 Sea rosea 51i>s!>. integr.i fol i1.11 KUZITRIN lAKE - NT BOYAN 
liOSACE>c 1925 Sibbaldia procui)ens L, KUZITRIN LAKE 
ROSACiAE 1813 Spiraea &ea,verdiana Scmeid. KUZITRIN LAKE 
SM.I� 2014 Salix hastata l, KUZITRIN LAKE 
SALICACEAE 2020 Salix sp, KUZITRIN LAKE 
SAXlfRAGAWc 1941 Saxifraga foliolosa R, Sr. var. k\JZITRIN LAKE - MT BOYAN 

foliolosa 
SA.XIF?J&WE. 1950 Saxifraga foliolosa R.Br. var. foliolosa KUZITRIN LAXE - MT BOYAN 
SAXIFR,6&,Wi 1936 Saxifraga hieracifolia Waldst, & Kit. KUZITRIH LAKE - MT BOYAN 
SA.XIFRAG.Wif 1718 Saxifraga nJdica.ilis D. Don. KUZITRIN LAKE 
SA.XIF� 1942 Saxifraga riwlaris var. flexuosa KUZITRIH lAKE - NT BOYAN 
SCRCP.U.ARIIW.E 1746 l.agotis gl auca Gaertn, sibsp. 1ioor KUZl TRIN l}J(EJMT. 80YAN 

{Wi11d,) 
SClliFHJ.ARIACEA: 1939 Pedicularis capitata Adas KUZITRIN LAXE • NT BOYAN 
�IAC&l 1822 Pedicularis labradorica Wirsing KUZITRIN LAXE 
SCRQ.DIU.ARIAWE 1978 Pedicularis labradorica Wirsing KUZITRIN LAKE, MT BOvat 
SCJalliiURINDE. 1789 Pedicularis sp, KUZITRIN LAXE 
SCRIAWRIIWl 1� Pe,J;a,lads sp. KUZlTRIH LAKE 
SCRiAl.URIAttJ.f 1899 Pedicul aris sp. KUZITRIN LAXE 
SCRllrtU.ARIAWE 1744 Pedia,laris sudetica SlJlSP, interioides KUZITRIN L4XE/KT. BOYAN 
SPARGNtlACElc 1794 SpargaiiU11iniu (Hartl,) E. Fries KUZITRIN LAKE 



FAME.Y 

VAL�RIA'IACW 
VIGllCEAE 

APPENDIX D, continued 

CATALCG I Gen.is & species 

Valeriana capitata Pall, 

1988 plants 

1810 

1870 Viola epipsila Ledeb, smsp. repens 

LOCATION 

KlJZITRIN LAKE 

klJZITRIN LN<E 



FNIILY 

ASTERACEAE 
ASTERACEAE 
ASTERACEAE 
ASiERAW.f 
ASTERAW.E 
ASTERAW.E 
ASTERACEAE 
BRASSIC/aAE 

CAFRIFlllACW 
CAAYO?HfLLACEAE 
�'IY'LLACE>l 
CARYO?ifYLLACEAE 
CYF..RAW.E 
CYPERACEAE 
CYFERACEAE 
CYPcAAUAE 
CYPERAWl 
r:-IPcR>Iill 
OJA.CEh'SIACEAE 
EOOISt,ACEAE 
ERICA@E 

ERICACEAE 
ERICACEAE 

ERICACEAE 
JLN'..AW.E 
LILIACEAE 

POACEAE 

POACEAE 

POAW.f 
POACEAE 
POLYGONAW£ 
PO..YGWWif 
PORTIUCACEAE 
PRIH'.UCEAE 
RN«ll1UCEAE 
RMUIOOCEAE 
� 
RAMi.'liCU.ACEAE 

� 
ROSAW£ 
SALICACEAE 
SN.ICACEAE 
S>J.ICNIN. 

SM.ICACEAE 
SALICACEAE 

APPENDIX D, continued 

193a plants 

CATAl.r.G I 6erus & species 

1899 
1913 
1819 
1650 
20ll 
1696 
1886 
1592 

1848 
1971 
2215 
1879 
lS05 
1911 
1907 
in 
1909 
1903 
1818 
1� 
2010 

1882 
1873 

1881 
1906 
1849 

2008 
1999 
200) 
1895 
1876 
1875 
1973 
1835 
1970 
2023 
1878 
18n 

1821 
2009 
LoSS 
1994 
2006 

2002 
1998 

Mtemaria 110nOC!!)hala 
Mtemaria sp. 
Arte1isia arctica Less. Slbsp, arcHca 
Artetisia arttica Less. St.bsp. arctica 
Arteaisia frigida Willd. 
Taraxaaa alaskna Ry<'b. 
Taraxaa.a kaltschatiaa Dahlstedt 
Cardalline pratensis L. Sti,sp. 
�tifolia 
limaea boreaHs L. Sllilsp, aaericana 
llo!hringia lateriftora (L.) Fenzl 
Stellaria sp. 
Wilhelasia physodes (Fisc.,.) McHeill 

Carex sp. 
Carex sp. 
Carex sp. 
Carex sp. 
Eleocharis sp. 
Dia!)enSia lappanica L. mp. obovata 
E�isetul arvense L. 
Arctostaphylos nilra (Rchd, & Wilsen) 
Fem. 
Loise 1 euria pl'OClllbens (L.) Oesv. 
Rhododendrcri catscilati011 subsp. 
91 awl 0SUI
Vaccinit.a vitis-idaea SIJbsp, 1irus 
Luzula sp. 
Veratna viride Ait, subsp. 
EsdwioltzH 

Hienx:hloe sp. 
Oxyria digyna {L.) Hnl 
Polygaua bistorta Slbsp. plUGOSUI 
Claytonia sal'lll!ntosa C.A.Mey 
Dodeeathean fri9ici.a Chai, & Schlecht. 
Melone RkhardsonH Hod(. 

Ane11011! Richardsanii Kook. 
Rar.nculus nivalis l, 
Rann:ulus pygaaeus W�leril. Slbsp. 
PY911a!IJS 
Oryas·octopetala L. Slbsp. octooetala 
Potentilla elegans Chai. & Schlecrrt. 
Salix phl eborifiylla Md!rss. 
Salix phlebophy11a Aroerss. 
Sal ix pol ads Wahl em. Slb.sp. 
�laris 
Salix reti0.1lata L. 
Salix robridifolia Trartv. 

Ll'CATlai 

NT. BOYAN 
NT. BOYAN 
MT. BOYAN 
MT, BOYAN 
MT, BOYAN 
NT. BOYAN 
MT, BOYAN 
MT. BOYAN 

KT. BOYAN 
MT. BOYAN 
MT. BOYAN 
KT, BOYAN 
MT. BOYAN 
NT. BOYAN 
NT. P.OYAN 
MT. BOYAN 
NT. BOYAN 
NT. BOYAN 
MT. BOYAN 
KT. BOYAN 
NT. BOYAN 

NT. BOYAN 
KT. BOYAN 

KT. BOYAN 
MT. BOYAN 
KT. BOYAN 

NT. BOYN! 
MT. BOYAN 
MT. BOYAN 
MT, BOYAN 
MT. BOYAN 
MT, BOYAN 
MT. BOYAN 
MT. BOYNI 
KT. BOYAN 
NT. BOYAN 
NT. BOYAN 
MT. BOYAN 

KT. BOYNf 
MT. BOYAN 
MT. BOYNf 
MT. BOYNf 
MT. BOYAN 

KT. BOYAN 
NT, BOYNf 



FAMILY 

SALICAWE 

SALICACEIE 

SALICAWE 
SAXlF� 
SAXIFAAGACEAE 

SAXIFRAGACEAE 

VALERIAHACEAE 

FN4ILY 

LYCO?OOIAW.E 

LVCO.OOOIACEAE 

LYcnccoIACEAE 

APPENDIX D, continued 

198a plants 

CATALOG f Gerus l S!)!c;es 

1901 Salix rotl.rldifolia Trautv. 
1697 Sal ix sp. 
1884 Salix sp. 
1820 Saxifraga !)UlCtata L. subsp. Ne 1 soniana 
1852 Sax;fraga !)!Jli:tata L. suosp, Helsonia.,a 
2018 Saxifraga rivularis L. 
2007 Valeriana capitata Pall, 

1988 plants 

CATALOG I Gerus l S?ecies 

1955 

1952 

1937 

LycO!)OdiUI alpin.a L. 
lyc0!)0di1.11 cmotiru subs!>, imOtirui 
LycopodiLII selago L. sub511, selago 

LOCATION 

MT. BOYAN 

MT. BOYAN 

MT, BOYAN 

MT. BOYAN 

MT, BOYAN 

MT. BOYAN 

MT, BOYAN 

LOCATil:ti 

KUZITRIN LAKE - MT BOYN-I 

KUZITRIN I.AKE - Ki BOYAN 

K\lZITRIN LAKE· MT BOYAN 



APPENDIX D., Continued 

198a plants 

FAKiLV CATA!.OG I Gems & species 

ASTERACEI.: 1m Mtemaria Friesiana (Traut.) wan 
ASiERA� 1563 Mtemaria 110nCCephala Slilsi,. 

10110Cephala 
EJo.CETlt4Ct/i 1725 Ellp!tn.a ni9ru11 L. 
POLYGONAC:.6.t 1724 Poly901U bistorta L. SUilsp, piua:osum 
RGSACEAE 1722 Dryas octopetala L. swsp. octooetaia 
SPA.�uNlI� 1726 Spargani1m 1foiu (Harta.) E. Fdes 
SPA.,oAflU!&f 1597 Spargani111 1foi1111.11 (Hartm.) E.Fries 

LOCATION 

Sc�?ENTINE tOT SP�INuS 

SERPENilh'E t+JT SrRlliGS 

SERFENTih"E HOT SPRI�GS 

�cNTINc t«IT SP�l�iiS 

SER?:NTI� till SF�I�GS 

SER?ENTINE HOT SF�INGS 

SERPENTINE till SfRrtiGS 



FNIILY 

CRICETIOAE 
CRICETIOAE 
CRICETIOAE 
CRICrfIDAE 
CR I CETID.tE 
CRICETIDAE 
CRICETIOAE 
CR ( CETID.'E 

CRICETIDAE 
CRICETIOAE 
GASTE.'IDSTEIDAE 
GASltROSTEIDAE 
I.Q4BRIDAE 
OORIDAE 

FAMILY 

COIT1DAE 

CRICEilDAE 

CRIC::7!0AE 

FhdLY 

APPENDIX E 

1988 Animals 

CATM." I Gens & species LOCATUlf 

2163 LAVA I.AKE 

2164 LAVA LAKE 

2ll3 ClethriCXlOl)'S rutilus LAVAl.AKE 

2119 Clethri0n01y5 rutilus LAVA I.AKE 

2117 Cl ethriCX101YS rut i1 us LAVA LAKE 

2111 Clethriaoosys rutilus LAVA LAKE 

2115 Microtus oeconoaJS LAVA l.AKE 

2120 Microtus oeconomus LAVA LAKE 

2122 Microtus oeconollllS LAVA LAKE 

2114 Microtus oeconomus LAVA LAKE 

2121 Microb5 oeconomus LAVA LAKE 

2112 Microtus oeC0001US LAVA I.AKE 

2156 Ptrlgitius 1XJ19itius LAVA LAKE 

2159 Ptmgitius pu,gitius LAVA LAKE 

2157 Oallia pectoralis LAVA LAKE 

2158 Oallia pectoralis LAVA LAKE 

1988 

CATM." f Gerus & species LOCATiat 

2161 KUZITRIN LAKE 
2162 KUZITRIN LAKE 
2164 kUZiiRIN LAKE 
2165 kUZITRIN LAl(f 
2160 Cottus CQ911atus Richardson KIJZITRIN LAKE 
2118 Clethrionc:ys rutnus 
2116 Microtus oecono=.is 

CATALOG f Genis & �edes 

KIJZITRIN LAKE 

KUZilRIN L� 

1928 

LCi;ATICN 



APPBNDIX F 

1988 OTHBR ANIMALS OBSERVED 

LAVA LAKE 

reindeer 

ICUZITRIN LAKE 

grizzly bear 
arctic grayling 

moose 

reindeer 

SERPENTINE HOT SPRINGS 

moose fox 

muskrat 

arctic ground squirrel 

arctic ground squirrel 



Lapland longspur 
long-tailed jaeger 
red-necked phalarope 
Western sandpiper 
parasitic jaeger 
greater scaup 
white-crowned sparrow 
red-breasted merganser 
Savannah sparrow 

APPENDIX G

1988 BIRD LIST 

LAVA LAkB 

golden plover 
yellow-billed loon 
glaucous-winged gull 
American tree sparrow 
rusty blackbird 
Northern wheatear 
Canada goose 

white wagtail 
redpoll 

black turnstone 
godwit 
bluethroat 
red-necked grebe 
golden eagle 

green-winged teal 
greater white-fronted goose 
semipalmated plover 
rough-legged hawk 

Uncertain identifications: 
dowitcher 
Lincoln sparrow 
boreal owl 
whimbrel or bristle-thighed curlew 

ptarmigan 

KUZITRIN LAICE 

Canada goose wheatear 

common snipe 
arctic tern 
pintail duck 
mew gull 
tundra swan 
surf scoter 
rock ptarmigan 
yellow wagtail 
fox sparrow 
oldsquaw 
warbler 
sandhill crane 
robin 

common loon arctic tern lesser golden plover 
raven 
eagle 
redpoll 
water pipit 
Lapland longspur 
red-throated loon 

rock sandpiper greater scaup 
long-tailed jaeger Western sandpiper 
yellow-billed loon glaucous-winged gull 
parasitic jaeger semipalmated sandpiper 
greater white-fronted goose 

Uncertain identification: 
red-breasted merganser 
red-necked grebe 
bunting 

common snipe 
long-tailed jaeger 
merlin 
harlequin duck 
Savannah sparrow 

SERPENTINE HOT SPRINGS 

American tree sparrow 
cliff swallow 
gyrfalcon 
rough-legged hawk 

thrush 
Linc::oln sparrow 
sandpiper 
Say 1 s phoebe 
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