
The cold water of the southern part of the West Wind
Drift would then have flowed through Drake Passage and not
along the coast of South America. The southward shift also
may have resulted in a change of prevailing wind patterns
along the coast of South America and allowed the develop-
ment of strong, warm, south-flowing, El Nio-like counter-
current along Peru and Chile. If this hypothesis is correct,
warmer conditions would have existed much farther south
along South America and in the southeast Pacific. The pre-
sence of subtropical molluscan faunas as far south as the
Gulfo de Penas and tropical radiolarians in the Middle and
early Late Miocene at Deep Sea Drilling Project site 323 in
the Bellingshausen Sea (Craddock and Hollister, 1976) sup-
port this hypothesis of a southward advance of warmer condi-
tions during the Middle Neocene.

With the development of the west antarctic ice sheet at the
end of the Miocene and Lower Pliocene, the Shackleton Sea-
way was closed, and water that previously flowed between
East and West Antarctica was diverted northward along the
Antarctic Peninsula and through Drake Passage. The
development of a major ice sheet in West Antarctica and
associated wind patterns would have caused an intensifica-
tion of the Antarctic Divergence. This would have increased
the amount of antarctic surface water being formed and
shifted the Polar Front northward. With the corresponding
displacement of the West Wind Drift to the north, the colder
subantarctic water that lies just north of the convergence and

which had flowed through Drake Passage would then be in-
corporated into the Humboldt Current and flow northward
along the coast of Chile. The sudden introduction of colder
subantarctic waters in the Humboldt Current is believed to be
the cause of the sudden disappearance of the subtropical
molluscan faunas along the coast of southern and central
Chile at the end of the Miocene.
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Fresh-water diatoms from perched
deltas in Taylor Valley, Antarctica
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We are studying the glacial geology and micropaleon-
tology of sediments from Taylor Valley. G. Denton dis-
covered that numerous perched deltas in this valley contain
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layers of algae (Cyanophyceae). Carbon-14 dating of the
algae place the age at from 8,340±120 (QL-993) to
18,170 ±70 (QL-1 137) years for deltas at elevations from 20
to 204 meters above sea level, respectively.

Taylor Valley delta sediments contain abundant,
unbroken freshwater diatoms and rare, fragmented marine
diatoms. A total of 14 freshwater species, which form 6 floral
assemblages, were present in samples from the 27 deltas
analyzed. Numerically important species include Nitzschia
antarctica, Navicula muticopsis, N. contenta, N. shackletoni, Pin-
nularia oculus, and Hantzschia amphioxys. Navicula mutica, N.
minisculum, N. gibbula, N. seminulum, N. murrayi, Stauroneis an-
ceps, Pinnularia cymatopleura, and Tropidoneis laevissima also were
present but not in as great an abundance.

We conclude that the deltas were deposited in a large
freshwater lake dammed behind a tongue of the grounded
West Antarctic Ice Sheet (Denton et at., 1971, 1975; Denton
and Borns, 1974) which filled the Ross Sea and McMurdo
Sound about 18,000 to 19,000 years ago. The sequence of
dates, from oldest at highest elevations to youngest at lowest
elevations, indicates that the lake level dropped as the ice
tongue retreated. The six freshwater floral assemblages may
represent differing environmental conditions at different
times in the history of this short-lived lake. The presence of
rare fragmented marine diatoms in the deltas is probably re-
lated to reworking of older Ross Sea drift by grounded ice or
by fluvial or lacustrine processes, rather than to invasion of
Taylor Valley by marine waters during the Late Quaternary.

Freshwater diatoms also occur in a number of other
deposits in Taylor Valley and the Dry Valley region. We cur-
rently are working with samples from several of these deposits
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as part of our effort to understand the Quaternary history of
the Ross Sea region. Similar perched deltas exist in nearby
Salmon Valley. We suggest that the younger Salmon Valley
deltas, which are at similar elevations to those in Taylor
Valley, were deposited in small freshwater lakes dammed by
ice-cored moraines deposited by the last Ross Sea glaciation.
This interpretation is in contrast with the hypothesis of
Miagkov and others (1976) that the Salmon Valley deltas,
which contain many of the same freshwater diatom species
found in the Taylor Valley deltas, formed in seawater or
brackish water along the ice sheet edge during a general
lowering of sea level related to tectonism.

This work was supported by National Science Foundation
grants DDP 75-15524-AOl and DPP 74-20991-A03. We thank
the helicopter pilots and crews of U.S. Navy Antarctic
Development Squadron Six for their support with the field
work. Ruth Patrick of the Philadelphia Academy of Natural
Sciences and Howard Brady of Marquarie University pro-
vided assistance with the diatom taxonomy.
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Ostracoda from the Pleistocene
Taylor Formation, Ross

Island, and the Recent of the Ross
Sea and McMurdo Sound region,

Antarctica
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Current research on southern ocean ostracodes involves
investigation of sediments of the Ross Sea and McMurdo
Sound region and from the Taylor Formation, Ross Island.
The Taylor Formation (Speden, 1962) has been studied at

three localities where it crops out on the western side of Ross
Island, between Cape Barrie and Cape Royds (figure 1).
These localities are typical of the frozen, but unconsolidated,
fossiliferous raised marine deposits that occur commonly in
the McMurdo Sound region (Speden, 1962, figure 1).

One of three samples from locality 1 (figure 1) which con-
tains ostracodes is from the middle shell layer (sample
VNA-8), 30 meters above sea level; carbonate material from
this layer gave a radiocarbon age of between 37,000 and
32,000 years (Hendy et al., 1969). Another sample from the
same locality gave a radiocarbon age of greater than 47,000
years (Denton et al., 1970). The deposits at localities 2 and 3
occur at elevations of between 50 meters and 60 meters above
sea level (Chapman, 1916; David and Priestly, 1914;
Debenham, 1920; Speden, 1962). The ostracode assemblages
from these localities suggest that the depth of deposition
decreased from locality 1 to locality 3.

Figure 1. Taylor Formation localities, Ross Island: locality 1,
near Deep Lake, Cape Barne, samples S6, SR26, VNA-8;
locality 2, Cape Barne, samples WR11, VNA-13; locality 3,

Backdoor Bay, sample VNA-11.
Chapman (1916) recorded eight ostracode species from

the Taylor Formation of Ross Island, all from locality 2. Ex-
cept for Chapman's work on the raised marine deposits on
Ross Island and a deposit 6 meters above sea level farther to
the north (75°S.), near the Dryglaski Ice Tongue, no other
study has been made on Taylor Formation ostracodes.

Ross Sea and McMurdo Sound bottom samples have been
examined for ostracodes; these include eight samples from
the New Zealand Oceanographic Institute (Kennett, 1968,
table 8) containing calcareous faunas (New Zealand
Oceanographic Institute stations A533, A641, A455, A537,
A449, A450, A463, and A537), from depths of 90-548 meters,
and three samples (Glasby et al., 1975, fig. 1) immediately
north of the Ross Ice Shelf (77°S.) collected from the USCGC
Northwind, from depths of 608-628 meters (New Zealand
Oceanographic Institute stations G844, G855, and G856).
The latter samples were devoid of calcareous faunas,
presumably because of the shallow nature of the calcium car-
bonate solution boundary in the Ross Sea (Kennett, 1968).
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