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1: monolete fern spore, Cf. Polypodlaceae, bag 16-5a, 33 by
20 Am. 2: Nothofagus sp., N. Menziesli-type, bag 16-5a, 42
Am greatest diameter. 3: sphere, smooth, thick wall, bag 16-
5a, 24 pm diameter. 4: sphere, smooth, thin wall, bag 16-5a,
18 pm greatest diameter. 5: sphere, smooth, thin wall, bag
16-5a, 14 /.Lm diameter. 6: sphere, granulate surface, thin wall,
bag 21-1, 12 Am diameter. 7 and 8: sphere, reticulate-like,
thin wall, bag 16-5a, 14 pm diameter (excluding ornamenta-

tion).

tance transportation by winds, then the absence of
these grains from the lacustrine beds may be due
to an ice cover on Lake Vanda as exists at present.
Dinoflagellates were not recovered from any of the
material analyzed.

A striking feature of the core is the presence in
every sample of thousands of organic spheres,
probably of algal origin (figure, 3 through 8); bag
21-1 contained 4,400 of these spheres per gram of
sediment. The spheres range in size from about 10
to 30 micrometers in diameter. The larger spheres
have thicker walls than the smaller ones, although
some large spheres also are thin-walled. Many of
the small spheres and a few of the larger ones have
a reticulate-like ornamentation (figure, 7 and 8).
All of the morphologic forms occur through the
entire length of the core in both lacustrine and
marine segments.

Analysis of DVDP core 44A has resulted in little
positive information that can be applied to other
investigations in the Lake Vanda area. However,
the presence of Nothofagus pollen grains indicates
that long-distance transportation is an active aero-
biologic process in Antarctica. Also, the investiga-
tion has shown that the presence of minor elements
in pollen assemblages in the Antarctic may be
attributed to long-distance transport.

This research was supported by National Science
Foundation grant 74-22894.

a broken and unidentifiable bissacate grain, prob-
ably a podocarp, in the lowermost sample (21-3).

The age or environment of deposition of the
Lake Vanda material cannot be determined on the
basis of the presence or absence of Nothofagus
pollen. Some of the Nothofagus grains are well pre-
served, while others are broken and degraded. The
absence of spores and pollen reworked from near-
by outcrops of the Beacon Supergroup (Devonian
to Jurassic) and the lack of any Cretaceous-Tertiary
rocks in Wright Valley as a source for reworked
pollen (McKelvey and Webb, 1962) suggest that
the Nothofagus grains were deposited contempo-
raneously with the sediment. This means that, as
Nothofagus probably has not inhabited Antarctica
since the Miocene, the pollen must have been car-
ried to Wright Valley by winds from Australia, New
Zealand, or South America.

Diatom assemblages in core 44A indicate that
the upper part of the sequence may be lacustrine
in origin and the lower part may be marine (Brady,
1974). The marine interval coincides with the sec-
tion containing Nothofagus pollen; the overlying
lacustrine material is barren of pollen. If the pre-
sence of the Nothofagus pollen is due to long-dis-
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Hydrogeological studies in the
dry valleys

KEROS CARTWRIGHT and HENRY HARRIS
Illinois State Geological Survey
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Hydrogeological studies during 1974-1975 were
made at all Dry Valley Drilling Project (DVDP) sites
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(holes 10 through 14) and at several other dry
valley locations. Our field party included Dr. Cart-
wright (October 15 to November 20, 1974), Leon
Folimer (November 2 to December 13, 1974), and
Mr. Harris (December 5, 1974, to February 14,
1975).

Drilling at New Harbor, Taylor Valley (hole 10),
encountered water at about 185 meters in depth.
This water rose up the borehole and rapidly froze,
blocking the hole from a depth of approximately
64 meters down. No hydrostatic water levels could
be obtained; samples of water and ice were taken
from the drill rods, however, for chemical analysis.
Comparison of this water's chemistry to that of sea-
water and other groundwaters should indicate its
origin.

Drilling at Commonwealth Glacier, Taylor Valley
(hole 11), terminated at 328 meters without dis-
covering substantial groundwater. Frozen sedi-
ments recovered from near the bottom of the hole
were noticeably less cohesive than sediments from
shallower intervals, a condition encountered in hole
10 prior to groundwater invasion. This suggests
that an interface between frozen ground and
groundwater may lie near the 328-meter depth in
hole 11. Chemical and geothermal records should
allow better calculation of the depth to the inter-
face.

No indications of groundwater were found in the
185 meters of drill hole at Lake Leon, Taylor Valley
(hole 12); water in the sediments and basement
was solidly frozen. Hole 12 is only a few meters
from and only slightly above the shore of Lake Leon
(unofficial name); this suggests that frozen ground
isolates the lake from any possible deep ground-
water source.

Seventeen piezometers were Set at depths from
0.5 to 2.2 meters at Don Juan Pond (with the
assistance of Keith Baker, University of Wyoming)
early in the field season. These piezometers were
read periodically throughout the season. January
drilling at the pond (hole 13) left a partially cased
hole about 75 meters deep; the hole penetrated
fractured basement at about 13 meters, where the
casing ended. Groundwater was encountered at all
levels in the hole; physical measurements and
samples for chemical analysis were taken during
drilling and at regular intervals until the end of
the season. Measurements and samples also were
taken from Don Juan Pond, from the streams feed-
ing the pond, and from several small bodies of
water upvalley from the pond. Water levels in the
hole were consistently higher than pond levels;
piezometer readings gave similar results. These
data confirm the conclusion drawn from 1973-1974
drilling (hole 5, 3.2 meters deep) that the pond
is receiving considerable groundwater discharge.

It appears that groundwater is the primary source
of salts found in the pond.

A level traverse to determine relative elevations
was made in the North Fork of Wright Valley from
Lake Vanda west through the Don Quixote Basin.
These data show that the only area lower than the
present level of Lake Vanda is the small basin
(North Fork Basin) approximately a half-kilometer
west of the lake; the lowest point in the Don
Quixote Basin is some 17 meters higher than Lake
Vanda. North Fork Basin, 19 meters lower than
Lake Vanda, is separated from the lake by a gap
only 2 meters above the present lake level. Drilling
in North Fork Basin (hole 14) ended in basement
rock at a depth of 78 meters; water in the sedi-
ments and basement was frozen solid. Subsequent
downhole tests at various times failed to yield any
indication of groundwater. All of this suggests that
no groundwater discharge from Lake Vanda occurs
west of the lake, as had been postulated following
1973-1974.

The level traverse located a small, unfrozen de-
pression in the Don Quixote Basin and 43.5 meters
above Lake Vanda. It appears to be a groundwater
discharge area similar to but much smaller than
Don Juan Pond. Four piezometers were set in this
area and a small test pit was dug; water samples
were obtained for chemical analysis and compari-
son to other groundwaters.

A reconnaissance of Wright and Taylor valleys
was undertaken to determine the contribution and
general significance of suprapermafrost ground-
water to the lakes and ponds of the dry valleys.
In Wright Valley, traverses were made around
Lake Vanda and up both the north and south forks
west of the lake; traverses were made around the
three major lakes and the whole valley was traversed
from Taylor Glacier to New Harbor. There is much
more suprapermafrost groundwater in Taylor Val-
ley than in Wright Valley. This water appears to be
directly related to sources in glaciers and surround-
ing mountains. Meltwater from the glaciers ap-
parently percolates into the soil and over several
seasons moves downslope on top of the permafrost.
It is not yet possible to assess the volume of water
entering the lakes and ponds of the valleys by this
means. Certainly this source of water is only minor
in the larger lakes; however, it may contribute a
significant portion of the water in some of the small
ponds.

This work was supported in part by National
Science Foundation grant opp 73-05917.
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