
0.1 to 1.5 millimeters in diameter. A 4-centimeter-
thick pebble bed is found at 5.92 meters, and a
boulder at 9.22 meters. The sand is similar to that
recovered in 1973 from hole 5. At levels deeper
than 10 meters, the sediment is a darker moderate-
brown than the overlying sands. Silt and silt beds
are more common and have an earthy smell. Dis-
tinct bedding is absent. A few zones, notably 11.33
to 11.53 meters, are cemented with calcareous
material. No secondary salts were observed.

Organic bands recognized in hole 5A were not
recognized in hole 13. Because these bands occur
in the upper 2 meters, and were only recognized
when cored with a split-spoon sampler (hole 5A)
and not with the rotary equipment (hole 5), their
absence in hole 13 is not surprising.

Basement was penetrated at 12.67 meters. All
rocks in the basement are highly cataclasized, and
through many intervals pieces larger than 5 centi-
meters are rare. Both the horizontal and vertical
fractures are mineralized with several millimeters
of calcite and locally with adularia in the migmatite.
To a depth of 52.20 meters, the basement is a
medium-grained diabase, with a contact chill de-
veloped in the lower 2 meters. Below the sill is a
complex migatite of amphibolite gneiss, leucoflaser
gneiss, and cataclasized biotite gneiss.

Fracturing within the basement is pervasive,
suggesting that Don Juan Pond basin lies in an
east-west trending fracture zone. Is it possible that
the secondary calcite and adularia were deposited
in the recent past, and represent hydrothermal
deposition under cryogenic conditions?

The diabase represents the lower 50 meters of a
Ferrar sill in the basement. Detailed work by Gunn
(1962) and Hamilton (1965) did not include de-
tailed examination of the lower parts of the base-
ment sill. Usually this interval is covered by debris,
and it is generally not accessible for direct sampling.
Drilling, augmented by surface samples, has thus
returned a more complete section of the Ferrar
basement sill.

The country rock below the sill probably repre-
sents migmatite of the Olympus gneiss.

Preliminary data on subsurface water geochem-
istry and interstital water geochemistry (Toni,
written communication; Friedman, oral communi-
cation; Harris, oral communication) suggest saline
waters, although considerably less saturated than
Don Juan Pond itself. The general absence of
secondary minerals in sediments in the core may
be a function of leaching by the less saline upward-
moving groundwater.

North Fork Basin. Basement was encountered
27.94 meters below the surface at North Fork Basin
in hole 14. Meter and thicker bands of tonalite
gneiss intrude a porphyritic granodiorite gneiss.

Foliation in the tonalite is accentuated adjacent to
rafts and xenoliths of granodiorite. I correlate the
porphyritic granodiorite with the Dias granite, and
the tonalite gneiss with the Olympus granite gneiss.
The hole was terminated at 78.13 meters, with 99.6
percent recovery of the basement rocks.

This work was supported by National Science
Foundation contract C-642.
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Palynologic investigation of
Quaternary sediment from

Lake Vanda

STEPHEN A. HALL
Department of Geology

Northern Illinois University
DeKaib, Illinois 60115

Sediment samples from Dry Valley Drilling
Project (DVDP) core 44A through the deepest part
of Lake Vanda, Wright Valley, were analyzed for
spores, pollen, and other organic-walled fossils.
The upper 5.4 meters of the Lake Vanda core are
barren of spores and pollen grains. The remaining
6+ meters of the core above granite bedrock con-
tain a few grains of Nothofagus (southern beech)
pollen, both N. fusca and N. menziesii types, and
monolete and trilete fern spores. The barren
samples correspond to bags 2-3, 2-4, 4-6, 5-9, 6-2a,
6-4, 9, 14-2, and 15-2, and the Nothofagus- bearing
samples to bags 16-1, 16-5a, 16-5b, 17-2, 19-1, 19-3,
21-1, and 21-3 of Cartwright and Reinhart (1974).

The Nothofagus grains occur in very low concen-
trations—less than one pollen grain per gram dry
weight of sediment processed; the fern spores have
an even lower concentration. Monolete spores oc-
cur in samples 16-5a, 16-5b, and 17-2; a single tn-
lete spore occurs in sample 16-5b. No other spore
or pollen types were seen in the samples except for
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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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