interface and finally penetrating sediment older than
that cored at any of the other four sites (fig. 2).
Correlations were achieved from one site to another
by using the relative position of the thickest pelagic
and turbid ite zones and also by using three major diatom assemblage zones delineated as follows within the
pelagic intervals.
116'

124'

120'

128'

1320

1360 1400 1440E

Figure 1. Location of piston cores taken in distal region
the Wilkes Abyssal Plain. Contour interval variable.

An upper zone is marked by an abundance of Nitzschia kerguelensis and a lack of Rouxia sp., which

became extinct at the bottom of this zone and which
forms the basis of the central zone. A third zone is
characterized by Actinocyclus ingens, which became
extinct in antarctic waters about 0.66 million years
before present (Donahue, 1970).
Not only could major pelagic ooze and •turbidite
zones in the five cores be correlated over the short distance at the intensive coring site; a sixth core (39-33)'
taken 55 km to the north within the Wilkes Abyssal
Plain can also be correlated with zones found in the
Cruise 44 cores (fig. 2).
This finding indicates that if good cores are obtained, it is possible to correlate relatively small sedi1
mentation events (0.5 to 1 m thick) over distances of
60 km across an abyssal plain. This is in keeping with
correlations made by Conolly and Ewing (1967) within the confined Puerto Rico Trench abyssal plain.
The intensive coring also shows quite clearly how
easily a nonrepresentative core can be taken and in
particular how faulty coring procedure can fail to trip
a corer correctly, resulting in a loss of sediment from
the upper parts of the sediment column. One wonders
how many areas given the description of "low sedimentation" or "eroded pavement" have actually been
due to this phenomenon.
These investigations are supported by National
Science Foundation grant GV-28803 to Dr. John
Conolly, University of South Carolina.
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Deep-sea sediment accumulation rates
near Antarctica
J . K. OSMOND, M.
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The accumulation rates of glacio-marine and pelagic sediments on the continental slope and offshore
basins near Antarctica are of special interest because
ANTARCTIC JOURNAL

of their relationship to the history of the antarctic ice
sheet. We have made sedimentation rate determinations on USNS Eltanin deep-sea cores from the Indian-Antarctic basin and on International Weddell
Sea Oceanographic Expedition cores from the Weddeli Sea by thorium-230 excess decay curves, which
are useful for periods UI) to 300,000 years.
Two complementary analytical techniques are employed: (1) chemical-isotope analysis for uranium238, uranium-234, thorium-230, and thorium-232 involving tracer techniques and alpha pulse height analysis, and (2) nondestructive gamma ray analysis,
which employs a shielded sodium iodide detector
placed next to the core-half, yielding a spectrum in
which can be identified potassiuiii-40, bismuth-214
(daughter of Th-230), and thallium-208 (daughter of
Th-232). The alpha counting method is more precise
and laborious, but the gamma counting method, if
properly calibrated, can yield useful sedimentation rate
data with very little effort.
On both sides of Antarctica sediments are accumulating at a very slow rate, generally less than a centimeter per 1,000 years. in portions of the Indian-Antarctic basin, foraminiferal ooze deposits are accumulating at rates of 3 to 5 centimeters per 1,000 years.
Low sedimentation rates determined for cores from
the abyssal floor of the Weddell Sea indicate that ice
rafting has been an insignificant depositional agent in
this area for at least the past 300,000 years. Paucity of
ice-rafted debris and abundance of fossils within these
sediments corroborate this hypothesis. Diamictons collected from the continental shelf and rise appear to
have been accumulating at much faster rates and contain very small quantities of fossils. It appears that
most of these diamictons were deposited at least 5,000
to 10,000 years ago and are presently being reworked
by bottom currents.

Although many studies have been conducted of
diatoms in the plankton of the southern oceans, little
has been done with the diatoms found in the thick sequences of ooze surrounding the Antarctic Continent
(fig.). Zhuze et al. (1963) have investigated the stratigraphy of the Indian Ocean sector, and Donahue
(1967, 1970) has dealt with the Pacific Ocean sector
in some detail. Using diatoms, Donahue (1970) has
defined four biostratigraphic zones where Zhuze et al.
(1963) have defined seven.
In the present investigation an attempt is being
made not only to tie this previous work together but
also to define a stratigraphic zonation in conjunction
with paleomagnetic stratigraphy that could be used to
correlate siliceous oozes throughout the southern
oceans. In investigations of cores taken in the Wilkes
Abyssal Plain (Payne et al., 1971) during Eltanin
Cruise 44, there has already been very good correlation with three of Donahue's (1970) zones.
The uppermost of these zones, the Fragilariopsis
kerguelensis partial range zone defined by the occurrence of F. kerguclensis subsequent to the last occurrence of Rouxia californica (Donahue, 1970), can be
redefined as the Nitzschia kerguelensis partial range
zone on the basis that the genus Fragilariopsis is to be
included under the genus Nitzschia due to recent
studies by Hasle (Lloyd Burckle, personal communication, 1971). The zone ranges from about 0.35 million
years before the present to the Recent.
The second zone, Donahue's Rouxia californica
partial range zone, is defined by the range of R. californica subsequent to the last joint occurrence of
Actinocyclus ingens and Coscinodiscus elliptipora and
is Upper Pleistocene in age (0.66 to 0.35 m.y. BP).
There is some doubt as to whether Donahue's R. californica is really that species. Instead, this species may
actually consist of several species of Rouxia that do

Diatom investigations
of southern ocean deep-sea cores
WILLIAM H. ABBOTT

Department of Geology
University of South Carolina
Diatoms are being studied in USNS Eltanin cores
taken between the continents of Antarctica and Australia. There are four main objectives to this study:
(1) To correlate antarctic cores by applying the stratigraphic range of individual diatom species along with
paleomagnetic stratigraphy. (2) To determine glacial
and interglacial stages during the Pleistocene using
polar versus subpolar species. (3) To determine
changes in circulation patterns and climate during the
Tertiary. (4) To apply plankton studies in determining solution rates and distribution patterns within the
southern oceans.
September—October 1971

Diatoms from Eltanin cores. A: Roux,a sp. (43 by 6.5 microns).
B: Nitzschia kerguelensis O'Meara (44 by 8 microns). C: Actinocyclus ingens Rattray (diameter 31 microns). D: Coscinodiscus
elliptipora Donahue (diameter 69 microns). E: Rouxia sp. (56 by
8.5 microns).
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