
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

DENNIS E. HAYES and ROBERT HOUTZ

Lamont-Doherty Geological Observatory
of Columbia University

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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and other pronounced differences raise fundamental
problems of sediment provenance in the antarctic seas.

Preliminary analysis of magnetic anomalies along
the southeast portion of the Southeast Pacific Basin
suggests that an old pattern of spreading (perhaps
Mesozoic) may be defined all the way to the con-
tinental slope.

A special, multi-discipline volume examining the
area south of Australia and New Zealand between
120°E. and 180°E. is in the preliminary planning
stages; inquiries may be addressed to D. Hayes.
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Seismicity of the Circurn-Antarctic Belt
JAMES F. LANDER

Coast and Geodetic Survey
Environmental Science Services Administration

Seismic activity continued at normal levels in the
sections of the mid-oceanic ridge seismic zones which
constitute a circum-Antarctic seismic belt. A total
of 132 epicenters were determined south of 450S.
latitude in 1969, compared with 130 in 1968 and
149 in 1967. This raises the total number of epi-
centers determined in this region to 1,190 since 1958,

when southern control from antarctic observations
began to make possible high-quality locations. Six
large earthquakes (magnitude 6 or larger) occurred
in 1969 (Table 1). All of these quakes were located
at shallow focal depths. One event had three located
aftershocks and the rest had only one or, in one
case, none. While the aftershocks would be expected
to have magnitudes near the lower limit of the
ability to obtain a location, it appears that there
was no tendency for heavy aftershock sequences.

Twelve earthquakes were located at intermediate
focal depths, between 70 km and a maximum of 175
km. All of these were in the South Sandwich Islands
region, the only area with a history of intermediate-
depth earthquakes south of 45°S. It is noteworthy
that none of the large-magnitude earthquakes oc-
curred in this region even though it had 48 of the
132 epicenters located south of 45°S. in 1969. The
next most active area was the Albatross Cordillera,
which had only 10 events.

The seismic profile of the South Sandwich Islands
is similar to that of the Caribbean, both in total ac-
tivity and in frequency-of-occurrence-at-depth dis-
tribution of intermediate-focus epicenters. Table 2
shows the analogy between these regions. It would
become more marked if allowance were made for the
higher-magnitude threshold for location in the South
Sandwich Islands and the lower capability of deter-
mining the depths of focus accurately, particularly
in the 50-75 km depth range. The remoteness of the
area from all seismic stations is the reason for this.

The seismograms for February 21 were examined
for data relative to the earthquake at 06:32:23.5,
62.9 0 S. 60.2 0 W., associated with the volcanic erup-

Table 1.

	

Region	 Date	h	m	 Lat.	Long.	M

Macquarie Island ............................................ June 17	23	58	10.1	52.570S.	159.720E.	6.6
Balleny Islands ............................................... June 29	17	09	13.9	62.780S.	166.270E.	6.0
South Atlantic Ridge ......................................Aug.	8	11	08	14.8	47.730S.	15.780W.	6.0
Albatross Cordillera......................................... Aug. 18	01	04	04.7	56.020S.	123.370W.	6.4
Southwest Atlantic Ocean .............................. Oct.	1	19	53	15.7	60.850S.	19.720W.	6.0
South of Africa ................................................ Oct. 26	21	39	20.8	53.390S.	23.51°E.	6.1

Table 2. Seismic activity 1961-1969, Caribbean and South Sandwich Islands region. Number of earthquakes
located within 25-km depth interval.

	

Focal Depth
	

50 km	50-75 kin 76-100km 101-125km 126-150km 151-175km 176-200km Total

Caribbean	 266	49	29	19	22	15
	

404
S. Sandwich Islands	284	16	18	22	18	11

	
371
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