All available data obtained on magnetic traverses
south of 55°S. were used to construct a map
showing the areal distribution of narrow-width
(<50 km) magnetic anomalies. Numerous anomalies
are associated with outcrops of rocks known to have
high magnetic properties, such as the McMurdo
volcanics, and they extend beneath the ice sheet.
Other areas in which there are many anomalies occur
beneath the ice or sea; in such areas for which no
other geologic information is available, the magnetic
data provide a means of inferring the subglacial or
submarine geology.

MARINE GEOLOGY AND GEOPHYSICS
Paleomagnetic Studies of Deep-Sea
Sediments from Antarctic Seas
N. D. WATKINS and H. G. GOODELL
Department of Geology
Florida State University
The natural remanent magnetism (NRM) of the
Eltanin submarine cores collected from the Scotia Sea
to New Zealand has been examined at two levels:
An astatic magnetometer has been used to determine the polarity of the original NRM in over
18,000 specimens taken at 10-cm intervals from
more than 150 cores having an average length of
11 m. The Brunhes/Matuyama boundary contours
define a prominent east-west zone having a low rate
of deposition from 1100 to 50 0 W. (from the Bellingshausen Basin to the Scotia Sea) and minor
south-north channels in which the deposition rate
is also low at 128° and 39°W. and south of
67° and 60°S., respectively (Goodell and Watkins,
1967). The polarity boundary correlates strongly
with an independently defined radiolarian-assemblage extinction horizon in nine cores (Watkins and
Goodell, 1967a). The distribution of manganese
nodules is closely associated with the major low deposition rate zones. The distribution of ice-rafted material, as revealed in the cores, suggests that an antarctic ice-initiation began prior to five million years
ago (Goodell et al, 1967).
A slow-spinner magnetometer and an alternating
magnetic field demagnetizing apparatus have been
used in determining the NRM in over 3,000
specimens taken at 2-cm intervals from cores in
which apparent geomagnetic polarity events (the
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Jaramillo, Gilsa, Olduvai, Kaena, Mammoth, and
events within the Gilbert geomagnetic polarity epoch)
have been detected (Watkins and Goodell, 1967b).
Although an arbitrary sedimentation-rate test, combined with the terrestrial geomagnetic polarity time
scale, yields compelling indications of the reality of
each event during the Matuyama epoch in several
of these cores (Watkins and Goodell, 1967c), inconsistencies make it impossible to reach positive conclusions about the actual magnetic morphology of
the polarity events or the number of real events until
criteria are established to reliably distinguish between
true geomagnetic field behavior and possible spurious
NRM in the cores. There is some indication, however, that the geomagnetic field behavior was more
complex during the events within the Matuyama
epoch than at other times in the past three million
years.
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Cruises 24 through 27 of USNS Eltanin were
completed during the period July 1966—February
1967. All of these took place in the South Pacific
sector of the antarctic seas. In addition, on Cruise
27, the ship entered the Ross Sea and called at
McMurdo Station. All of the cores and the
materials dredged have been returned to Florida
State University, opened, and described. The marine
geological activities during Cruises 1-27 are summarized in the table.*
* The routine investigations of the materials listed are
summarized in the Antarctic Journal, vol. 1, no. 5, p. 203.

ANTARCTIC JOURNAL

