
--	,?. --

M

Figure 1. Langway Mt. An outcrop rich in mites.
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Terrestrial arthropods, Marie Byrd
Land, Antarctica

R. W. STRANDTMANN

Department of Biological Sciences
Texas Tech University
Lubbock, Texas 79409

The project objective was to determine the presence or ab-
sence of terrestrial arthropods in Marie Byrd Land. None
previously had been reported from that region of Antarctica.

The research quadrant was bounded by latitudes 740 to
76°S. and longitudes 132°30' to 140°W. The area is covered
by deep snow, with widely scattered, relatively small, rocky
outcrops (figure 1). I visited 32 exposures, some of them
twice.

I made collections between 20 November and 14 Decem-
ber 1977 as weather permitted (a total of 11 collecting days)
using several research methods. One was to locate a likely
habitat (i.e., a moist substrate of coarse sand and pebbles with
some evidence of plant life such as mosses, algae, fungi,
lichens) and then to look for mites or insects on the indersur-
face of pebbles. Indirect search methods included (1) putting
a spoonful of moist sand and plants in a shallow dish and
covering with water, and (2) putting algae mats, moss, and
loose sand in a plastic jar and subsequently floating the mites
or insects in the lab. All methods were successful in locating
arthropods, but the last was most efficient.

Figure 2. Scanning electron microscope photo of
Nanorchestes sp. found on Cox Point.
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Figure 3. Scanning electron microscope photo shows setae
and cuticular detail of Nanorchestes sp.
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Only one species of arthropod was found, the mite genus
Nanorchestes, a prostigmatic mite, one of the smallest and har-
diest soil mites known. Some 350 specimens were collected
from 19 of the 32 outcrops visited (see the table).

I feel reasonably confident I would have found other
species of arthropods had they been present, but, paradox-
ically, I am not at all confident that Nanorchestes does not oc-
cur on those out-crops where I failed to find it. I simply did
not have enough time on some exposures for a thorough
search.

The mite found, Nanorchestes sp. (figures 2, 3) (family
Nanorchestidae, suborder Prostigmata, order Acarina) is a
small, globular, short-legged, saltatorial mite with dark red
body and pink legs. It probably feeds on one-celled algae and
fungi. It is similar to, and possibly identical with, Nanorchestes
antarcticus Str. found throughout Victoria Land in East Ant-
arctica. In my opinion, it is a relict species.

I express my appreciation to all the members of the Marie
Byrd Land research group for making the work so productive.
Special thanks are due John Wilbanks, professor of geology,

Outcrops visited in search for terrestrial arthropods on Marie Byrd Land

	Elevation	Number of
Collection site	 Date	 Coordinates	 (meters)	mites

Lewis Bluff	 20 November	75054'S. 1400 42'W.	860	3
Lewis Bluff	 12 December	75054'S. 1400 42'W.	860	10

Partridge Nun.	 22 November	75042'S. 1400 20'W.	730	6

Bailey Nun.	 22 November	75042'S. 1400 16'W.	1012	-
Bailey Nun.	 12 December	75042'S. 1400 16'W.	1012	-

Wilkens Nun.	 22 December	75040'S. 1400 12'W.	829	-
Wilkens Nun.	 12 December	75040'S. 1400 12'W.	829	-

Billey Bluff	 22 November	750 32'S. 1400 00'W.	760	-
Billey Bluff	 12 December	750 32'S. 1400 00'W.	760	5

Cape Burks	 24 November	740 45'S. 137 0 09'W.	120	10

Cox Point	 24 November	740 56'S. 1360 45'W.	200	23

Peden Cliffs	 24 November	740 56S. 1360 36'W.	300	6

Oelenschlager Bluff	24 November	750 04'S. 1360 45'W.	200	3

Mt. Sinha	 24 November	750 05'S. 1360 09'W.	991	-

Mt. Steinfeld	 24 November	750 12'S. 135 0 59'W.	684	5

Rose Point	 24 November	740 45'S. 1360 45'W.	-	 7

Mathewson Point	 2 December	740 17'S. 1320 30'W.	-	38

Schloredt Nun.	 3 December	70 03'S. 1340 lO'W.	-	-

Mt. Prince	 3 December	740 59'S. 1340 28'W.	400k	-
Mt. Prince	 14 December	740 59'S. 1340 28'W.	400k	2

Holmes Bluff	 3 December	740 56'S. 1330 45'W.	-	10

Lynch Point	 5 December	750 05'S. 137 0 56'W.	-	15

Kinsey Ridge	 5 December	750 20'S. 1390 25'W.	730	5

Karaali Rocks	 5 December	750 18'S. 137 0 50'W.	-	-

Lambert Nun.	 5 December	750 25'S. 1380 05'W.	1165	-

Krigsvold Nun.	 5 December	750 40'S. 1380 00'W.	1168	-

Reynolds Ridge	 7 December	750 40'S. 1290 19'W.	1993	-

Navarrette Pk.	 7 December	750 55'S. 1280 40'W.	2200	-

Wallace Rock	 7 December	750 56'S. 1280 27'W.	-	-

Mt. Petras	 7 December	750 48'S. 1280 45'W.	2400	-

Langway Mt. (1)	 12 December	750 29'S. 1390 47W.	-	80

Langway Mt. (2)	 12 December	750 28'S. 1390 47'W.	-	30
Langway Mt. (2)	 13 December	750 28'S. 1390 47'W.	-	10

Mt. LeMasurier	 12 December	750 27'S. 1390 39'W.	-	-

Cruzen Island	 13 December	740 47'S. 1400 42'W.	200k	85

Worley Point	 14 December	740 25'S. 1320 48W.	-	-

Moran Bluff	 14 December	740 22'S. 1320 35'W.	-	 8

Peacock Peak	 14 December	750 10'S. 1340 30'W.	-	 7
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University of Nevada at Las Vegas, for expediting my field
work; Gisela Dreschoff, University of Kansas, who brought
me some mite-bearing samples of moss from Mt. Rose; and
Bill McIntosh, University of Denver, who also brought me
soil samples from areas I did not get to visit. Helicopter pilots
Mike Brinck and Ken Kraper deserve special mention for
getting me to Cruzen Island, a most interesting locale I would
not have visited without their initiation.

This work was supported by National Science Foundation
grant DPP 76-20056.

Ecosystem comparisons of oasis
lakes and soils

BRUCE C. PARKER and
GEORGE M. SIMMONS,JR.

Department of Biology
Virginia Polytechnic Institute and State University

Blacksburg, Virginia 24061

The objective of our ecosystem comparisons of oasis lakes
and soils is to understand the interaction between dry valley
(oasis) lakes and their associated soil and glacial meltstream
ecosystem and to assess the importance and magnitude of
biotic processes influencing the development and evolution of
these arheic antarctic lakes.

During the 1977-78 austral summer, we surveyed 10 lakes
of southern Victoria Land and collected (1) surface topogra-
phy/geology, (2) properties of associated soils and glaciers,
(3) approximate lake size, depth, ice thickness, (4) lake water
column profile parametry (i.e., temperature, conductivity,
salinity, dissolved oxygen, light penetration), (5) surface
measurements of incident radiation, including short- and
long-term ultraviolet, (6) adenosine triphosphate (ATP) con-
tent at selected depth intervals, (7) fluorometric measurement
of chlorophyll, (8) native microbial biota in water and associ-
ated soils for subsequent identification, culturing, and/or
enumeration, (9) carbon-14 primary productivity studies to
evaluate photosynthetic rates, (10) particulate and dissolved
organic matter in water, (11) phosphorus-33 uptake studies,
under various conditions, to test for phosphorus limitations,
(12) tritium-3 and carbon-14 labeled organic substrate
studies to assess heterotrophic (decomposer) activities, and
(13) acetylene reduction and nitrogen-15 iacorporation
studies to evaluate the extent of nitrogen fixation.

We also conducted a reconnaissance during January
around these 10 lakes to collect moat water, meltwater, and
foam from the lakes and water from associated glacial
meltstreams, including the Onyx River (Wright Valley).

While detailed specific productivity values from all
parameters await calculation for detailed comparisons, it is
clear that a significant range in plankton productivity (carbon
cycling) exists in these 10 lakes. Few places in the world have
such a diverse collection of lakes within such a small region
(approximately 2,500 square kilometers).

Most of the lakes had a benthic (attached) algal mat com-
munity. These mats were well developed in Lakes Hoare and
Fryxell and Canopus Pond (near Vanda) and poorly
developed in House, Vanda, Bonney—west, Chad, and
Brownworth.

Moat water during the 1977-78 field season did not show
higher or drastically different values for phytoplankton prod-
uctivity relative to the water beneath the permanent ice cover.
This finding may relate to the unseasonably cold and snowy
weather during the 1977-78 austral summer. Thus, relatively
little glacial meltwater flowed into these lakes. Three of the
lakes visited twice during the season showed a decline in
productivity on the second visit; this decrease may have been
a response to a nutrient limitation (e.g., PO4=) caused by the
lack of inflowing glacial meltwater as a result of the cold
austral summer.

Wherever foam was collected (i.e., Sollas-Lacroix glacial
metlstream pond just east of Lake Bonney, Brownworth,
House, and Miers-west end), it was very high in chlorophyll,
ATP, and cell numbers. Apparently these natural arenicolous
(foam-inhabiting) communities have not been described or
studied in Antarctica previously.

In the deeper, arheic and nonmixing lakes such as Bon-
ney, Vanda, Fryxell, and Chad, much of the fluorescence
near the saline bottom was phaeophytin (a major decomposi-
tion product of chlorophyll), suggesting a long history of
productivity. In contrast, Miers, Joyce, and Hoare, with
relatively fresh bottom water, had little phaeophytin. These
lakes may be younger or may be aging more slowly because of
the excessive meltwater from glaciers entering annually.

Phosphate in all lakes was scarce relative to N01,
NH 4 -i-, Si02:1 and certain other potential nutrients. This
finding and the phosphorus-33 uptake data (incompletely
analyzed) suggest that phosphorus may be the major nutrient
limiting productivity in these lakes. Lakes, soils, and other
terrestrial ecosystems on the Antarctic Peninsula are limited
by available nitrogen (Parker, 1972; Samsel and Parker,
1971, 1972a, b). The phosphorus-33 uptake data also are
consistent with the various productivity data that suggest the
sequence Fryxell-to-Vanda for maximum-to-minimum prod-
uctivity/volume.

We isolated and established unialgal cultures from
plankton and mats. Thus far, we have.more than 30 unialgal
cultures belonging to four major groups: Bacillariophyceae
(diatoms), Xanthophyceae (yellow-green algae),
Cyanophyceae (blue-green algae), and Chlorophyceae
(green-algae). Diatoms from this region have not been ob-
tained in unialgal culture by previous investigators (Holm-
Hansen, 1964). The only major group of algae present in
these lakes and not yet in culture is the Chrysophyceae, of
which Ochromonas is one genus. The, high diversity of algal
and microfaunal species from these lakes also was unex-
pected.

Results of initial temperature-growth experiments with
selected unialgal cultures have been obtained, and we ap-
parently have been successful in obtaining the first
phychrophilic freshwater algae from Antarctica. Figure 1
shows the growth response of two Chlamydomonas species from
Canopus Pond mat and Lake Chad plankton respectively.
The Lake Chad isolate did not grow above 15°C. The same
results were obtained for the diatom, Hantzschia, isolated from
Lake Miers mat, while Navicula sp. from Canopus Pond mat
grew best at 20°C (figure 2).
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