
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.

Reference
Hayes, Dennis E. and K. H. Griffiths, Jr. 1969. Eltanin ship-

board data processing. Antarctic Journal of the U.S., IV
(6): 275-278.

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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tion and destruction of the British and Chilean
bases on Deception Island. The record appeared
similar to a. normal teleseismic signal, with periods of
about 1 sec at South Pole and no sign of short-
period waves. A larger-magnitude event will be re-
quired to excite surface waves of sufficient strength
to be recorded by the low-gain, long-period systems.
Vault conditions do not permit operation of the
long-period system at higher gain.

pr

Figure 1. Recording of February 21, 1969, magnitude 5.2, De-
ception Island earthquake on South Pole's short-period vertical

seismograph.

Fig. 1 is a copy of the short-period vertical World-
wide Standardized Seismograph Station record from
South Pole. The rather long P-wave train is usually
indicative of shallow focus. No aftershocks were
identified.

Hydrographic and Current-Meter
Programs on Eltanin Cruise 41

JEFFREY E. CALLAHAN

Chesapeake Bay Institute
The Johns Hopkins University

Cruise 41 was divided into two legs, each consisting
of a southward and a northward run along approxi-
mately 132°E. from the Great Australian Bight to
the antarctic shelf. Both legs began and ended in
Adelaide, Australia. The accompanying chart shows
the track of the first leg.

The primary purpose of Cruise 41 was to launch
three Munk-Snodgrass internally recording tide cap-
sules at 400, 50°, and 60°S. along 132°E. (during
the first leg) and to retrieve the capsules after they
had spent approximately one month on the bottom
(during the second leg). This phase of the research
program was directed by Frank Snodgrass of the
Institute of Geophysics and Planetary Physics, Uni-
versity of California, chief scientist on Cruise 41.

All the hydrographic work and the major part of
the current-meter work were carried out during the
first leg, which lasted from December 20, 1969, until
January 27, 1970. These segments of the research
program were fitted in around the tide-capsule
launches on a time-available basis. In general, the

Track of leg 1, Elfanin Cruise 41. Open circles mark successful
deep current-meter stations. The hydrographic. section extended
from H 1 in the north to H 9 in the south. Maximum interval be-
tween stations was 2 1/2 degrees of latitude. The dashed line

represents the 1—km isobath.

capsule launches went smoothly, and there was ample
time for other work.

The hydrographic stations were done jointly by a
group from the Horace Lamb Centre of Flinders
University, South Australia, led by John Bye, and a
group from Scripps Institution of Oceanography
and The Johns Hopkins University, headed by the
author. Twenty-eight stations, all to the bottom, were
taken using Nansen Bottles. Temperature, salinity (by
conductivity), and dissolved oxygen (by the Winkler
method) were measured at all stations. Silicate, phos-
phate, nitrate, and nitrite concentrations (by Strick-
land-Parsons techniques) were measured at nineteen
stations. At most stations, an independent set of
silicate and phosphate samples was run on Eltanin's
AutoAnalyzer, and an independent set of nitrate sam-
ples was run using cadmium columns developed at
the Horace Lamb Centre. A nearly complete set of
alkalinity and pH measurements was obtained. The
IBM 1130 computer recently installed aboard El-
tanin, together with programs written at the Horace
Lamb. Centre, made it possible to reduce most of the
hydrographic data by the end of the first leg.

Two types of current meters, excluding those built
into the tide capsules, were used on the cruise. Isaacs-
type instruments were moored a few hundred meters
off the bottom at seven positions along the track. Ten
meters were deployed; nine were recovered, and five
good records resulted. The positions of the meters
are shown on the chart. The records are from one to
two days long.

September—October 1970	 187


