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Lamont-Doherty geophysical program
On Eltanin Cruises 44, 45, 47, and 47A
R. E. HOUTZ

Lamont-Doherty Geological Observatory
Columbia University
The Lamont-Doherty geophysics group aboard Eltanin achieved 98 percent coverage of the total ship's
track with underway geophysical data. The data include seismic, magnetic, and gravity measurements.
The seismic system includes two heavy-duty Rix air
compressors to drive a Lamont-Doherty airgun
sound-source. The signal is received by a towed hydrophone array that is assembled aboard. The signal is
recorded on a Lamont-Doherty drum recorder and an
E PC Laboratories continuous recorder. Expendable
radio sonobuoys are launched to record wide-angle reflection and refraction data to measure sound speed
in the sediments and upper crustal layers. The sonobuoys are provided by the U.S. Navy as surplus items.
The signal is received with a Communications Electronics FM receiver and played out on the seismic recorder. The gravity system includes an Askania gravi meter mounted on an Anschutz gyro-table, a small
Lamont-Doherty analog computer, and recorders. The
magnetics data are sensed and recorded by Varian
equipment. The sensor is towed about 200 m astern.
Precession frequencies are counted and converted to
analog and digital tape punch recordings.
In addition to recording geophysical data, the geophysics group also has responsibility for digitizing topographic data, computing the ship's adjusted track,
and reconciling this information with the primary
gophysical data. These tasks are performed with a
shipboard IBM 1130 computing system.
September—October 1971

Cruise 44 was a hydrographic cruise with underway
geophysics data acquired between stations. The Macquarie Ridge and Solandcr Trough south of New Zealand were studied in detail. An east-west crossing of a
major fracture zone at 58°S. and a crossing of the
Southeast Indian Rise at 120°E. provided fundamental geophysical data relating to seafloor spreading
and plate tectonics.
Submarine geology and piston-coring were emphasized during Cruise 45, with underway geophysics data
being obtained between stations. Seismic data were
consulted frequently during the coring operations to
judge penetrability and to identify areas of geologic
interest. Additional crossings of the Southeast Indian
Rise, the Diarnantina Fracture Zone, and the Natural iste Plateau were completed.
Cruise 47, although multidisciplinary, was the first
comprehensive geophysical survey of the Kerguelen
Plateau south to the Antarctic Circle. Profiler data revealed complex tensional faulting and very thick sediments (1 to 2 km near the crest of the plateau). Sonobuoys achieved penetration through 4 km of sediment in the Enderby abyssal plain. A prominent sediment ridge and numerous slump features exist along
the eastern edge of the plateau.
A short geophysical cruise was carried out in the
south-central Tasman Sea. This part of the Tasman is
a problem area in terms of plate tectonics, and the numerous trans-Tasman crossings (one-half degree apart
in latitude) will provide geophysical data for at least a
partial solution.

Studies of Eltanin dredged rocks
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Examination of Eltanin-dredged rocks from the
collection up through Cruise 27 has now been completed. The following constitutes the results obtained:
Paleomagnetic, petrological, and geochemical properties. Watkins et al. (1970) used a large pillow basalt
fragment taken during Cruise 5 from a seamount in
the Drake Passage to demonstrate the effect of rapid
quenching on the magnetic and opaque mineralogical
properties of submarine basalts. Watkins and Paster
(1971) used basalt samples from Cruises 5, 15, 21, 24,
and 25 as part of an extensive investigation of the
magnetic and petrological properties of submarine igneous rocks. Watkins and Gunn (1971) have included
measurements of the magnetic properties in an analysis of dredged rocks from the Macquarie Ridge collected during Cruises 16, 26, and 27.
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