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A seismic refraction study in western McMurdo Sound
was carried out from 15 November to 9 December 1979. The
study was designed to establish the Cenozoic framework
for tectonics along the Transantarctic Mountains by defin-
ing the configuration and velocity distribution of basement
rocks and the thickness of sediments resting upon the base-
ment surface.

Instrumentation included an SIE RS-4--A 12-channel re-
fraction seismograph and a Geometrics/Nimbus 1210F,
12-channel reflection seismograph. Refraction geophones
were 8 1/4 hertz and reflection geophones were 25 hertz,
4 phones per string. After several days of erratic results we
found that the Nimbus malfunctions at temperatures
below +I O'C.  At infrequent intervals when it was work-
ing, we obtained reflections from the sea floor at a depth of
200 meters by using only a sledge hammer energy source.

The program was carried out from a Spryte tracked ve-
hicle operating on sea ice. A total of 247 shots and approx-
imately 1,485 kilograms of Nitramon dynamite and primers
were fired for an average charge of 6 kilograms. During the
course of the survey the sea ice averaged 2.8 meters thick
with cracks beginning to develop and widen perceptibly
during the last week of field operations. The tide crack at
Butter Point (77°39'S 164° 13E) widened to 2 meters by de-
parture time.

Seventeen reversed refraction spreads were completed
(figure) with shot-detector distances extending to 20-kilo-
meters. Preliminary results indicate several noteworthy
observations:

1) a basement of high relief and dip (up to 30°);
2) high velocity sea floor throughout much of the sound,

probably caused by submarine permafrost; and
3) basement velocities ranging from 5.1 to 7.1 kilometers

per second.
Field personnel who assisted in the study were Tim-

othy H. Larson, Lyle D. McGinnis, Heinrich Miller, and
David D. Wilson.

This research was supported by National Science Foun-
dation grant DPP 78-21112-01.
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Location of seismic refraction lines in western McMurdo Sound. Over one kilometer of relief was observed between Camp North-
ern and Camp Disaster on the profile extending from near Butter Point to the northeast. Camp names were used for ease of identi-
fication. These sites were occupied for approximately one week and have no particular purpose except for facilitating location.
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