Table 4. Petrography of dredged tuffs.

McM1-63
Matrix

McMI-81

McM1-82

McM1-94

Glassy, palagonitic Glassy, palagonitic Glassy, palagonitic

Rock fragments

Olivine basalt
Vesicular basalt
Olivine-augite
Diabase
basalt
Dunite
Oxidized basalt
Palagonitic,
Amygdaloidal basalt
basaltic glass
Augite basalt
Olivine
Mineral fragments Hornblende
Augite
Olivine
Augite
Quartz
Plagioclase
Others

Glassy, palagonitic,
vesicular
Olivine-augite
Olivine-augite
basalt
basalt
Vesicular, basaltic
Augite scoria
glass
Amygdaloidal
Amygdaloidal basalt
olivine-augite
Scoria
Olivine
Olivine
Augite
Augite
Opaque minerals
Plagioclase
Opaque minerals
Microcline (?)
Kaersutite
Shell fragments (?)

McMI-103
Glassy, palagonitic,
vesicular
Olivine-augite
basalt

Augite (zoned)
Olivine
Plagioclase
Opaque minerals

McM1-63 = mixed palagonitic tuff; McMl-81 = mixed palagonitic tuff; McMI-82 = mixed palagonitic tuff; Mc MI-94 =
mixed palagonitic tuff; McMI-103 = mixed palagonitic tuff.
Cape Royds, at Cape Evans, and on the flanks and
the summit of Mount Erebus. Its presence to the
south of the only places where it crops out suggests
past southward movement of ice in the Ross Sea
area in the vicinity of Ross Island.
The volcanic rocks from the bottom of the Ross
Sea are more altered than those that occur in outcrop.
Iddingsite, chlorite, serpentine, and calcite are comparatively rare in the rocks collected from outcrops,
but are common in the study suite.
The almost complete lack of other kinds of rocks
than volcanics is somewhat surprising as morainal
materials on the older ice of the Ross Sea area usually
contain more plutonic, more metamorphic, and even
more sedimentary rocks. This feature of the collection may be a reflection of the size of the opening
in the trap, which was about 5 centimeters in
diameter. If so, all that is indicated by the compositional bias is the composition of pebble and granulesized material at the bottom of the Ross Sea near
McMurdo Sound.
This research was 'done while in the course of pursuing investigations under National Science Foundation grant GV-36950.
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DSDP leg 35: Bellingshausen Sea
C. D. HOLLISTER
Woods Hole Oceanographic Institution
Woods Hole, Massachusetts 02543
C. CRADDOCK

Department of Geology
Universit) of Wisconsin
Madison, Wisconsin 53706
Glomar Challenger, in leg 35 of the Deep Sea
Drilling Project (DSDP), drilled at four sites during
March and April 1974 in the Southeast Pacific
Basin off the west antarctic coast. There were 8 days
of pipe-in-hole during the 47-day cruise; numerous
mechanical failures, strong currents, heavy winds and
sea swells, frequent snow squalls and icebergs, and
dense fog hampered operations. The U.S. Antarctic
Research Program vessel Hero provided ice and
weather reconnaissance throughout the leg 35 period.
A summary of results obtained at each drill site
follows:
Igneous rocks. Fresh basaltic rock was recovered
from the bottom of holes 322 and 323 (fig.) on
the Bellingshausen Abyssal Plain. Rocks from bç)th
holes essentially are bimineralic, with intermediate
plagioclase somewhat more abundant than augi tic
pyroxene. The lack of olivine suggests a tho1eitic
composition. The rock at hole 322 is considered a
submarine extrusive, probably not much older than
the overlying Miocene sediments. The rock at hole
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323 may be from a sill; it occurs below Cretaceous
sedients.
A e of the crust. The most probable ages for the
igne us basements of hole 323, on the western side,
are retaceous; on the eastern side, at holes 322 and
325, they are Middle Tertiary. If the basalt at hole
323 is true basement, however, its depth is abnormal
and its source is unknown. Although the basalt at
hole 323 may be intrusive, seismic data suggest that
it p obably is close to the igneous rocks of true baseme t. Hole 324 was shallow, but its tectonic position and the great thickness of sedimentary deposits
sugest that the basement may be Lower Tertiary or
Cretaceous. Hole 325 bottomed in Oligocene conglornerate and sandstone, but seismic profiles and
geothemical gradients suggest that the hole ended
within 100 meters of igneous rocks and probable
basement.
Sedimentary processes. Most of the sedimentary
deposits penetrated at the four holes consist of
terrigenous debris derived from Antarctica. This
detritus was transported to the site of deposition by
bottom currents, by turbidity currents, and by ice
rafting. Just above the bottoms of the two abyssal
plain holes are Miocene (hole 322) and Cretaceous
(hole 323) pelagic claystones; a few thin carbonate
beds also occur within these pelagic deposits.
Antarctic glaciation. A record of antarctic glaciation during the Cenozoic exists as ice-rafted debris in
cores taken close to that continent (holes 324 and
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325). Hole 325, on the upper continental rise off
the Antarctic Peninsula, yielded ice-rafted debris from
many horizons in the uppermost 500 meters of the
sequence. The oldest beds with such debris are
Miocene.
Paleontology. Moderately well preserved Middle
Miocene to Pleistocene siliceous microfossil assemblages were recovered from all four holes, and the
established southern ocean biostratigraphic zonal
schemes were found to be applicable throughout the
region. All siliceous microfossils in strata older than
Middle Miocene are so altered or recrystallized that
precise identifications and age assignments are impossible. Moderately to well preserved Paleogene
calcareous planktonic foraminifera were found in
Pliocene-Pleistocene beds at holes 324 and 325, and
in Paleocene beds at hole 323. Bathyal to abyssal
arenaceous foraminifera, Oligocene or Early Miocene in age, occur at holes 322, 323, and 325.
Interstitial water. Alkalinity and ammonia values
from all four holes show maxima at depths of 100
to 300 meters; these profiles imply increased sulfate reduction in the upper few hundred meters of
the sedimentary sequence. All holes showed large
downhole increases in dissolved calcium and decreases
in dissolved magnesium; gradients are especially steep
in the deeper parts of holes that penetrate basalt.
Submarine alteration or halmyrolysis of basalt is considered an important factor in creating these calcium
and magnesium gradients.
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