
pand knowledge of the complex onset of glaciation of
the continent. Morphological analyses established from
the fathometer profiles clearly establish the fact that gla-
cial and volcanic events altered the floor of McMurdo
Sound. Glacial sediments dropped directly on the sound
floor as moraine are obvious, and these must certainly
cover preglacial sediments that were deposited well back
in Tertiary time. Whether the Tertiary sediments rest on
Mesozoic or Paleozoic sediments is not known; however,
it is known that a rather rich stratigraphy will be en-
countered owing to the proximity to the dry valleys, the
Ross Ice Shelf, and Ross Island.

Data were collected by members of the crew of
USCGC Northu'ind, Mr. Rolf Bjornert of the Office of
Polar Programs, and the author. Drs. Mike Mudrey and
Stan Frost examined bottom samples and provided pre-
liminary sample descriptions. This work was supported
by National Science Foundation contract C-642.
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Deep sea drilling in the southern ocean, 1972-1973
Between December 20, 1972, and February 27, 1973,

16 holes in the southern ocean floor were drilled at 11
sites from aboard the Gloniar Challenger. This first of
five scheduled legs of the Deep Sea Drilling Project in
antarctic waters yielded 1,404 meters of sediment that
will help to explore the long-term glacial, climatic, bio-
stratigraphic, and geologic history of the region. Co-
chief scientists for this leg were Dennis E. Hayes,
Lamont-Doherty Geological Observatory, and Lawrence
A. Frakes, Florida State University, Tallahassee. Other
institutions represented in the scientific party were Vic-
toria University of Wellington, N.Z.; New Zealand
Oceanographic Institute, Wellington; U.S. Geological
Survey, Menlo Park, California; Scripps Institution of
Oceanography, La Jolla, California; Dalhousie Uni-
versity, Halifax, Nova Scotia; New Zealand Geological
Survey, Lower Hutt.

During Glomar's 7,400-nautical-mile voyage, several
holes were drilled in the Ross Sea continental shelf
(fig.) at relatively shallow depths of about 500 meters.
USCG icebreakers Northuind and Burton Island assisted
with ice reconnaissance support while the drilling ship
was in the Ross Sea (sites 270 to 274). At site 273,
Burton Island pushed away icebergs that were on col-
lision courses with Glornar, thus enabling the drilling
vessel to complete its operations at this valuable hole.

Preliminary conclusions, based on laboratory studies,
indicate the following:

(1) Extensive antarctic glaciation dates to at least the
early Miocene and locally perhaps to the early Oligocene.
Antarctic glacial history underwent dramatic changes
about 4 to 5 million years ago, as evidenced by a climax
in glacial advance followed by an abrupt melting and
retreat of ice to a configuration similar to today's. Subse-
quent fluctuations in antarctic continental ice probably
have been comparatively minor.

(2) Nannofossils and diatoms found in abyssal sedi-
ments from holes 256 to 268 (Wilkes Land continental
rise to near the Southeast Indian Rise crest) indicate that
the late Oligocene water was cool to temperate, gradually
growing cooler as the cold progressed northward.

(3) Existing high-latitude biostratigraphic zonations
should be improved with the project's fairly complete
assemblage of diatoms representing the Oligocene
through the Recent and intermixed with some nanno-
fossils, radiolarians, and forami nifera.

(4) The age of basaltic basement samples (sites 265,
266, 267, and 274) are in substantial agreement with
crustal ages predicted from magnetic lineations and sea-
floor spreading.

(5) Early Miocene and Oligocene cherts and cherti-
fled terrigenous sediments were found at widely separate
locations (sites 268, 269, and 274) in the Wilkes Land/
Ross Sea continental rise, although their significance
awaits further evaluation.

(6) The thick, pebbly, silty clays found throughout
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the Ross continental shelf area were deposited under
marine glacial conditions without major interruption
from at least the early Miocene to earliest Pliocene.

(7) A basement high (site 270) of grey foliated
marble and calcsilicate gneiss is similar to Koettlitz
marble found 400 kilometers west in the Royal Society
Range. The basement rock at site 270 may be of early
Paleozoic age if it correlates with the Koettlitz Marble of
the Royal Society Range or equivalent Cambrian lime-
stones of the Central Transarctic Mountains.

(8) Lithofacies (e.g., paleosols, glauconitic sands)
and benthic foraminifera strongly suggest that the south-
eastern Ross continental shelf (near sites 270 and 272)
subsided gradually from near sea level in the Oligocene
to its present depth in the middle Miocene, with no
additional evidence of substantial vertical motion.

(9) Three of the four holes drilled in the Ross con-
tinental shelf area contained gaseous hydrocarbons in
portions of dominantly Miocene terrigenous sediments.
Shipboard analysis indicated that the gas is mostly

methane with significant traces of ethane and in one case
a trace of ethylene. All holes where gas was found were
cemented before abandonment. The hydrocarbon pres-
ence in the Ross continental shelf area will generate much
interest and speculation because producing oil and gas
fields are found beneath the shelves of Western New
Zealand and southeast Australia, areas once contiguous
with the Ross Shelf before continental drift. The age
of these producing horizons, however, post-dates conti-
nental separation and the sediments there are much
different from those found beneath Ross Continental
shelf.

These preliminary conclusions in some cases are specu-
lative. Further shore-laboratory studies and results from
future drillings should remove any present uncertainties.
This project was partially sponsored by National Science
Foundation grant GV-27 549.

Prepared from preliminary reports by the scientific comple-
ment of Glomar Challenger, leg 28.

ROSS SEA CONTINENTAL SHELF
U S GEOLOGICAL SURVEY
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