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and soil temperature, relative humidity, soil moisture, incom-
ing and net radiation, precipitation, evaporation, and wind
speed and direction were measured. The most complete obser-
vations were made at four locations in Arthur Harbor (figure 1).
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We investigated the diversity of plant communities, their
controlling factors, and recovery after disturbances, including
human, in various ice-free areas along the Antarctic Peninsula,
particularly near Palmer Station.

Field operations were conducted between 23 December 1982
and 26 March 1983. Arthur Harbor operations were supported
from Palmer Station and the Antarctic Peninsula operations by
Iv Hero. Mark Losleben worked as field assistant and cli-

matologist between 23 December and 7 March.
The following sites were sampled: Deception and Nelson

Islands, South Shetland Islands; Biscoe Point, Cape Prince Al-
bert de Monaco, and several islands and points in Arthur Har-
bor, Anvers Island; Goudier Island, Port Lockroy near Wiencke
Island; Green Island, Berthelot Islands (a specially protected
area from the U.S. Antarctic Research Program, for which a
permit was acquired); Humphries Heights, Graham Coast; and
Cierra Point, Danco Coast.

At each site, plots were photographed and sampled for the
plant taxa present, their cover, soil, and selected environmental
factors including disturbance. Many of the total of 571 plots
were permanently marked. Sampling covered approximately 50
different plant communities. Climatic variables including air

Figure 1. (Right) Diurnal range of daily air temperature at 10 cen-
timeters above ground at four sites in Arthur Harbor, measured with
a homemade Stevenson screen on a hygrothermograph (Weather
Measure). Mean daily temperature for Stepping Stone was calcu-
lated by averaging readings taken at 2—hour intervals. The tem-
peratures were slightly higher on a flat island covered with vascular
plants (Stepping Stone) than on a flat island covered with mossbank
(Shortcut), but the temperature and relative humidity pattern was
very similar suggesting other controls of mossbank occurrence
such as substrate and/or availability of mossbank meltwater rich in
nutrients from penguin guano throughout the growing season. The
north slope on Litchfield Island (mossbank) was the warmest and
the south slope (moss and algae communities) was the coldest
station; amplitude of temperatures was dampened on the south
slope. Both sites on Litchfield Island were noticeably warmer in
January.
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We also made measurements of depth of thaw and observations
of frost-sorted features.

A discontinuous 5,000-square meter stand of Descharnpsia
antarctica Desv. and Colobanthus quitensis (Kunth) Barti., the only
two antarctic vascular plants, was sampled at 64°49'S on Biscoe
Point; this was probably the site examined by Turquet (1906;

Smith and Corner 1973). Very likely, Biscoe Point represents the
southernmost large stand of these two taxa, and it was pro-
posed for protection.

Recent ice and snow-patch recession in the Arthur Harbor
area (Smith 1982) probably adversely affected the moisture sup-
ply of mossbanks which show a considerable quantity of dead

Figure 2. Very little original vegetation has recovered in places where peat was cut out of a mossbank on Norsel Point, Anvers Island. The
average diameter of lichens colonizing the rock bared by peat removal is 16 millimeters. The peat is approximately 30 centimeters deep. These
plots probably date from the time of the British Base near Old Palmer on Norsel Point. Base operated between 1955 and 1958 and for short
periods until it accidentally burned to the ground in 1971 (Hattersley-Smith personal communication; Lipps 1978; Smith personal communica-
tion; Walton personal communication).

Figure 3. A moss community which has developed on a human-disturbed, moist surface at Port Lockroy, Goudier Island, near Wiencke Island.
This British Base A operated between 1944 and 1962 (Hattersley-Smith personal communication; Lipps 1978; Smith personal communication;
Walton personal communication). Particularly communities dominated by pleurocarpous mosses or by Bryum and Pohila in moist habitats
appear to be noticeably resilient to disturbance. These mosses often act as both dominants and colonizers, while strong, mossbank-forming
dominants such as Polytrichum and Chorisodontium colonize only rarely. Lichen diameters on human-disturbed surfaces at Port Lockroy
ranged between 5 and 15 millimeters.
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mosses and are being colonized by lichens. Daily summer pre-
cipitation, which is greater in the north and is sufficient for
growth of mossbanks on Signy Island, South Orkney Islands
(Fenton and Smith 1982), does not support vigorous growth of
mossbanks in Arthur Harbor at present. The ice and snow-
patch recession must have been limited or it did not affect the
moisture supply to the mossbank on the southernmost visited
site, Green Island, where mosses are growing well.

The recession of a thin ice sheet on Carnage Point probably
occurred relatively rapidly during the century (cf. Collins 1976;
Smith 1982). Shortness of time available since the recession,
rather than the construction of Palmer Station and use of tracked
vehicles (Smith 1982), appears to be the reason for the sparse
colonization of most of the Carnage Point by plants. Native
plants from Norsel Point were transplanted to Carnage Point to
test this hypothesis.

Colonization and recovery after disturbance appear to be
very slow, especially in habitats less than optimal for plant
growth. On Norsel Point, an old system of plots was pointed
out to us by D. E. Murrish. Only a few mosses and lichens
vegetate the vertical sides of the rnossbank where the peat was
cut out (figure 2). This supports the hypothesis that the present
conditions in Arthur Harbor are not favorable for mossbanks. In
places where there is enough moisture and other conditions are
favorable, bryophytes which do not form rnossbanks may de-
velop high cover in recovering communities (figure 3). Other
investigated human disturbances included the vicinity of Pal-
mer Station, old Palmer Station on Norsel Point, British Base N
on Norsel Point, Argentine base Primavera, Hughes Bay, and
sites on Deception Island.

Dynamics of mature communities also appear to be very
slow. Dead plants have high cover and occur in up to 20 square
meter-patches on both fine material and rocks. Most plants
were probably killed during austral summers with excep-
tionally bad weather and icy conditions; some plants could have
been killed during unusual droughts. Due to slow decomposi-

tion in the cold environment, the dead plants persist and pre-
vent recolonization and community recovery for long periods.
Common disturbances by animals may have adverse or sub-
sidizing effects.

Studies of plant strategies and seedling survival in various
communities have been initiated. Competition and environ-
ment manipulation transplant experiments with native plants
were started on Carnage Point. Transport of propagules by birds
will be investigated.

This research was supported by National Science Foundation
grant DPP 82-01047. I would like to thank Captain P. Lenie, the
crew of the iIv Hero, and the Palmer Station personnel for their
great support.
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Skua and petrel sightings in interior
antarctic ranges—Thiel and southern

Pensacola Mountains

ARTHUR B. FORD

U.S. Geological Survey
Menlo Park, California 94025

Geologic field parties occasionally have unusual oppor-
tunities to observe rare birdlife in interior parts of Antarctica far
from coastal nesting sites, where most ornithologic studies are
carried out. Such sightings are of great importance to knowl-
edge of the behavior and territorial range of antarctic seabirds

(Halle 1973). According to Halle (1973), the reporting of bird
observations may generally be overlooked, because of scientists'
overspecialization in narrow research fields. This failure to re-
port observations probably accounts for the scarcity of reports of
sightings near the South Pole after those from Robert F. Scott's
1911-1912 polar journey. On that expedition, south-polar skuas
(Catharacta maccormicki) were observed within 260 kilometers of
the South Pole (Eklund 1964)—it was not until December
1967-January 1968 [when birds were sighted near there (Halle
1973)] and in summer 1977-1978 [(Axelrod 1979), when solitary
skuas visited Amundsen-Scott South Pole Station] that the next
reportings of sightings were published. In a 1962 experiment to
test the flight and navigational abilities of this species, six adult
skuas were flown by airplane to the South Pole and released; in
less than 10 days, at least one had made its way back to its Cape
Crozier nest 1,330 kilometers away (Eklund 1964). From this
study it is reasonable to conclude that birds are capable of
navigating far inland and that the lack of reported sightings
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