
Figure 1. Diagram showing relationship between relative abun-
dance of sand-size volcanic ash in three selected Eltanin sedi-
mentary cores, and independently derived climatic fluctuations
during the same time interval (after Beard, 1969). Histograms
representing the volcanic glass shard abundance are from abun-
dant volcanic glass (widest) to absent or rare (thin line). Climatic
changes were based on foraminiferal data. Note the rapid fluc-
tuation of temperature during the past 0.3 m.y., and the abun-
dance of wind-blown volcanic ash during the some period in the
sedimentary cores. Correlation lines between the cores are from
paleomagnetic data (Kennett and Watkins, in press). Geomag-
netic polarity scale (black—normal polarity, clear—reversed

polarity) after Cox (1969).

less rapid climatic fluctuations between t = 0.69 and
3.32 m.y. (Fig. 1, left) are marked by less volcanic
ash deposition in the three selected cores.

The times of the geomagnetic polarity changes
were also marked by volcanic maxima in the three
cores (Fig. 1). This observation is consistent with
Heirtzler's (1968) speculation of an indirect con-
nection between geomagnetic polarity change and
upper mantle stress release (or volcanism), through
a possible mutual dependence of both phenomena on
large wobbles of the Earth's spin axis. Other data
consistent with this possibility are summarized by
Kennett and Watkins (1970). High-latitude cores
are particularly suited to studies of the earth's vol-
canic dust veil, since dust from eruptions at any lati-
tude tends to migrate poleward at high altitudes
(Lamb, 1968). The climatic effect of a dust veil
would be maximum at high latitudes, since it is here
that the solar radiation traverses a maximum atmos-
pheric thickness.

Studies of volcanic ash distribution, magnetic po-
larity changes, and micropaleontological changes are
being continued.
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Paleomagnetic and Geochemical
Studies of Elf anin Dredged

Igneous Rocks
N. D. WATKINS*

Department of Geology
Florida State University

Examination of Eltanin-dredged rocks shows that
the vast majority of the recovered material is ice-
rafted. When regional trends are determined, they
may indicate the direction of the major sources of
local icebergs. For example, trend surfaces indicate
that the rocks recovered from the Scotia Sea were de-
rived in large part from the Antarctic Continent south
of the Weddell Sea, and from the east side of the Ant-
arctic Peninsula (Watkins and Self, in press).

Analysis of linear magnetic anomalies in oceanic
regions is basic to crustal-spreading studies. Deter-
mination of the magnetic properties of dredged
basalts is, therefore, conceivably relevant to the
models used in such analyses. Some of the Eltanin
dredged basalts are pillow fragments of sufficient size
to enable determination of the within-sample varia-
tion of magnetic properties. Watkins et al. (1970)
have shown the existence of large systematic varia-
tions in intensity of magnetization, magnetic stability,
titanomagnetite content, and sulfide content, in a
pillow collected on Cruise 5. The variations are
caused by the inherently large differential cooling
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rate across the pillow fragment, and suggest that the
magnetic properties of rapidly quenched, small sur-
face basalt samples may not be readily relevant to
analyses of crustal blocks several kilometers thick, as
usually invoked in crustal-spreading analyses. Discus-
sion of the magnetic properties of several other El-
tanin dredged pillow fragments is included in Wat-
kins and Paster (in press).

Magnetic and geochemical analyses have been
made on Eltanin dredged rocks from the Macquarie
Ridge, some of which are in-situ, rather than ice-
rafted (Watkins and Gunn, in press). Rocks from
north of Macquarie Island approach harzburgite in
normative composition, and possess a sufficiently
high stable intensity of magnetization to be the
cause of a strong linear magnetic anomaly over the
axis of the Ridge, as already detected over the
northern 500 km of the Ridge by Hatherton (1967).
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Lamont-Doherty Geophysical Activities
Aboard Eltanin Cruises 39-43
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The Lamont-Doherty geophysical program aboard
Eltanin has included the successful collection of
40,000 miles of almost continuous seismic profiling,
gravity, and magnetic data. Investigators from the
University of New South Wales have collaborated
in this program.

The installation of an IBM 1130 computing sys-
tem (Hayes and Griffiths, 1969) allows final, detailed
adjustments to the navigation to be made on board,
and hence routine reduction of geophysical data
(utilizing the computer) in nearly real time. This
capability is particularly important on cruises involv-
ing detailed studies on a small geographic scale.

A new seismic profiler (recorder) from the EPC
Laboratories was recently acquired following success-
ful testing during Cruises 42 and 43. The recorder
is highly versatile (e. g., sweep times ranging from
0.25-8.0 sec and continuously variable chart ad-
vance), and promises to be a significant asset to the
shipboard program.

Wide-angle reflection and refraction measurements
utilizing expendable radio sonobuoys have become
a regular and important phase of the geophysical pro-
gram. About 90 sonobuoys were launched during the
period under review, 50 of them during Cruise 42.
The buoys yielded approximately 250 seismic-velocity
determinations divided about evenly between 1) sedi-
ment layer interval velocities and 2) refraction ve-
locities from consolidated sediments and the upper-
most oceanic igneous rocks. A few records indicate
possible reflections from the mantle. Normally, sono-
buoy operations call for a maximum ship's speed of
5-6 knots to insure resolution of the wide-angle re-
flection data, but the new EPC recorder may enable
recording at normal cruising speed (10 knots) with
only minor resolution losses.

The air-gun operation has been greatly improved
by the development of a system for automatically
injecting glycol into the high-pressure supply hose.
This system has effectively eliminated air-line freez-
ing in sub-zero water temperature and thus minimized
downtime for the profiling system.

Principal investigators on Eltanin from the Scripps
Institution of Oceanography and Woods Hole Ocean-
ographic Institution on Cruises 40-41 provided ex-
cellent cooperation in accommodating the geophysi-
cal program on these special cruises.

Alteration of the proposed track to launch and
retrieve deep instrument packages during Cruise 41
allowed us to obtain three closely spaced geophysical
traverses over the Southeast Indian Rise near 132°E.

Cruises 42 and 43 were geophysical cruises planned
to reexamine areas of special interest in the South
Pacific, in particular the Southeast Pacific Basin and
the western continental margin of the Antarctic
Peninsula. The profiler data have revealed thick
(2.5 km) sediments seaward of the shelf over a large
area of the Bellingshausen Sea. By contrast, the
sediments seaward of the Ross Sea shelf are only
about 300 in The Bellingshausen sediments
contain numerous submarine canyons that are now
inactive and covered with glacial marine sediment,
whereas no canyons occur in the Ross Sea. These
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