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During the field season of 1971-1972 I studied and
collected fossil and petrographic samples from the
deposit in Wright Valley near Bull Pass (770 31'S.
161 0 53'E.) that has been termed "Pecten Moraine"
(Nichols, 1963, 126; 1971, 302-308).

It is evident, upon close study, that the thin, strati-
fied layers in which Chiamys (Zygochlan2ys) tuftensis
Turner (1967) occurs in great abundance (in some
cases making up more than 30 percent of the mass
of the deposit), are not till nor glacio-fluvial deposits
as has been so widely accepted. They are glacio-marine
fjord deposits dating back to the early glacial history
of the coastal mountainous areas of Antarctica.

Though most of the thin pecten shells have been
badly broken, possibly by freezing and thawing, the
component parts of each of the shells remain in their
respective prefracture positions. Many of the shells
have left and right valves remaining in life association.
The concentration, in thin beds, of unbroken and un-
worn marine shells cannot be due to glacial transport
40 kilometers from McMurdo Sound and then subse-
quent reworking by running water. The intermittent,
localized occurrence of a single, vagrant, euryhaline
pecten species in great abundance is in keeping with
an in situ unstable fjord environment in close proxim-
ity to a glacial outwash source.

A most remarkable characteristic of the matrix
sediments associated with the Chlainys shells in the
"Pecten Moraine" is the high percentage of wind-
rounded and etched quartz grains (fig. 1), especially
in the class interval 0.5 to 1.0 millimeter. As seen with
scanning electron microscope, most of the sand grains
now have a heavy secondary surface coating of opal
(fig. 2). Where not encrusted, the quartz surfaces are
comparable to the etched and abraded surfaces of the
coastal dune sands figured by Margolis and Krinsley
(1971, fig. 5D). Forty-four percent of the grains have
a matted "frosted" surface, whereas 36 percent are
freshly fractured; only 20 percent are vitreous. Sixteen
percent are highly spherical. Samples from associated
beds had comparable values of roundness, sphericity,
and texture.

The principal material of the fossiliferous beds is
rock flour with a minor amount of sand- and gravel-
sized particles. There are no detectable clay minerals
in laboratory concentrates of the clay-sized component
of the matrix. Also the presence of plagioclase and the

general absence of orthoclase feldspar is most remark-
able. The presence of fresh plagioclase and the ab-
sence of clay minerals, as well as the freshness of the
marine shells, indicate that no appreciable post-
depositional chemical weathering has occurred. How-
ever, the significant concentration of secondary silica
encrusting the quartz grains as well as aggregates of
minute euhedral quartz crystals are postdepositional in
origin. It is the euhedral crystaline growths and the
fresh crystaline aggregates that indicate these grains
are not derived directly from the Beacon Group.
There are appreciable concentrations in the matrix of
calcium carbonate and calcium sulphate.

The thin lenses of fossiliferous rock flour silts are
underlain and overlain by unfossiliferous beds of
water-sorted pebble and cobble gravels. Test excava-
tions at ten different places in the low knolls termed
the "Pecten Moraine" revealed fine-grained deposits
were the dominant materials underlying the lag con-
centrate ventifact pavement.

H. K. Brooks

Figure 1. Frequency of roundness classes in pecten bed quartz
grains, 0.5 to 1.0 mm. VA, very angular; A, angulars, SA,

subangular; SR subrounded; R, rounded; Wit, well rounded.
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Figure 2. Representative quartz
grains, 0.5 to 1.0 mm., from
pecten bed: (a) etched vitreous
surface with opal encrustation,
lower left: (b) grain with sec-
ondary euhedral growth: (c)
typical quartz grain with opal
encrustation; (d) enlargement of
portion of opaline encrustation
shown in grain c.

Pat Carl sle

There must have been a fjord in Wright Valley at
the time of retreat of the great valley glacial event
that last occurred. The fauna in the pecten beds, in-
cluding the foraminiferal assemblage, is not that of
McMurdo Sound at the present time. It would appear
that the pecten beds are Pliocene in age. They cer-
tainly have nothing to do with an ice sheet in excess
of 1,100 meters thick in McMurdo Sound and a
lobe of ice extending westward into Wright Valley
(Nichols, 1964, P. 126) and Taylor Valley (Péwé,
1960).

Proper study of these interesting fjord deposits and
other Tertiary deposits known to occur in the area of
McMurdo Sound (Speden, 1962) will not only cast
new light upon the glacial history of the dry valleys,
but will, no doubt, provide information on the pre-
and early glacial history of the continent.

Polar cap glaciers are ineffective erosional agents.
Outlet glaciers have been inferred as the erosional
agent for the antarctic valleys at a time of greater de-

velopment of the continental ice sheet (Nichols, 1963,
P. 125; Gunn and Warren, 1962, p. 14; Calkin, Beh-
ling, and Bull, 1970, p. 22); once formed it is postu-
lated the polar ice cap has continuously existed. This
may not be correct. Based on study of USNS Eltanin
cores, Bandy and Casey (1970, p. 177-178) have stat-
ed, "The upper section of the antarctic deep-sea cores,
labeled Glacial Pleistocene and Holocene (have)
a suggested temperature range of from less than 00

to about 5°C. . . . In lower sections of antarctic cores
labeled Pliocene- Preglacial Pleistocene, temperate ra-
diolarian species define warmer cycles with a suggested
temperature range of about 5° to 15° C." Margolis
and Kennett (1971, p. 175-176) refer to "Late Mio-
cene . . . cooling trend . . . that led to Antarctica's
Pleistocene Glaciation." From radiometric datings of
volcanics it is known that the Dry Valleys were sculp-
tured at least to 2.7 to 3.9 million years ago (Arm-
strong, et al. 1968; Nichols, 1971, p. 302). There is
evidence that glaciation began in Antarctica 7 to 10
million years ago (Rutford et al. 1970).
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Cirques and glacial eroded valleys that are now un-
glaciated (Gould, 1939, P. 738; Autenboer, 1964, p.
94; Nichols, 1964, p. 125) have been used to infer
extensive deglaciation. Could it be that the great
valleys of Antarctica were not eroded by outlet gla-
ciers, but rather by temperate alpine glaciers under
warmer conditions prior to the Pleistocene (?) origin
of the present polar ice cap? Perhaps during the shift
from a predominately temperate alpine glacial climate
to a cold, continental polar ice cap condition, the
fjord deposit was formed in the Wright Valley.

Isostatic uplift and other possible diastrophic move-
ment complicate interpretation of the pecten bed.
No glacial eustatic inferences should be made. How-
ever, a clue to antarctic continental glaciation can be
found in the coastal features of the more stable regions
of the world (Alt and Brooks, 1965). Through strati-
graphic and geomorphic research in Florida, a Middle
Pliocene eustatic stand of sea level at or below that
of the present has been proved (U.S. Army Corps of
Engineers, 1965; Brooks, 1966; Webb and Tessman,
1967). This was prior to known extensive continental
glaciation in the northern hemisphere, thus this eusta-
tic event suggests development of an Antarctic polar
ice cap. Sea level returned to about 45 to 50 meters
above its present level during the Late Pliocene (Oke-
fenokee Terrace and the underlying estuarine Bone
Valley Formation, Brooks, 1968). The present antarc-
tic ice cap contains 90 percent of the glacial ice of the
world (Bull, 1971). Antarctica was undoubtedly gla-
ciated during the late Pliocene; but it is improbable
that an extensive polar ice cap existed. If a polar ice
cap has existed continuously from the Miocene to the
present, one has difficulty explaining late Pliocene and
"pre-glacial" Pleistocene higher stands of sea level
(Brooks, 1972; Colquhoun, 1969).

Dr. Orville L. Bandy and Mr. Maurice J . McSave-
ney have contributed to this study through construc-
tive criticism. The officers and enlisted men of VXE-6,
U.S. Navy, cooperated fully in the field work. Dr. P. S.
Callahan and Mrs. Pat Carlysle provided the electron
microscope photographs.
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