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(3) The normal and low oxygen-18 samples can be
found in both subaerial and subaquatic deposits. This
would suggest that much or perhaps all oxygen-18
depletion occurred prior to eruption and crystallization, possibly in shallow-level magma chambers.
(4) The low 8 oxygen-18 values observed in the
quartz and feldspar from granitic xenoliths contained
in one otherwise normal basalt may represent fragments of oxygen-18 depleted epizonal plutonic basement rock incorporated in the basalt magma during
ascent. Since both the basalt as well as coexisting
olivine phenocrysts have normal 8 oxygen-18 values,
it appears that little isotopic exchange occurred between the granitic xenoliths and the basaltic magma.
However, reversal in the quartz-feldspar oxygen-18/
oxygen-16 fractionation (feldspar is invariably more
oxygen-18 depleted than quartz in virtually all other
low oxygen-18 type plutonic rocks) conceivably may
indicate some isotopic exchange between feldspar and
the basaltic magma.
Acknowledgement is extended to Drs. Hugh P.
Taylor, Jr., and Samuel Epstein, California Institute
of Technology, for the use of their stable isotope
facilities, and to Drs. Warren Hamilton, Lois Jones,
and Wesley LeMasurier for supplying the samples
used in this study.
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Figure 2. The 8 oxy.n-18
values, expressed in pr mil
relative to SMOW, are hown
for all samples examined in
this study. These values represent duplicate analysei and
are considered accurate to
within an error of ±c.i to
±0.2 per mil. Ti. lin. connect separately analyzed components from the same i hand
specimen. All minerals delineated by symbols represent
phenocrysts. The box at left
gives the ô oxygen-18 value
of quartz (Q) and feldspar
(F) from granitic xenoliths.

Structure and sedimentology in the
Scotia Arc: the southernmost Andes
IAN W. D. DALZIEL

Lamont-Doherty Geological Observatory
Columbia University
Palisades, New York 10964
R. H. DOTT, JR.
Department of Geology and Geophysics
University of Wisconsin
Madison, Wisconsin 53706
Our program to study the geologic evolution of the
Andean-West Antarctic Cordillera and of the Scotia
Arc continued during the 1973-1974 austral summer
with fieldwork in the Patagonian and Fuegian Andes
(fig. 1).
In January, Dr. Dalziel, together with Drs. M. J.
de Wit and C. R. Stern, continued the study, initiated
the previous field season, of the Lower Cretaceous
ophiolite complex in the Patagonian Andes north of
the Straits of Magellan. During February and March,
de Wit and Stern carried out further field work in
Cordillera Darwin immediately north of Canal Beagle.
In addition to structural geology, an extensive collecting program was undertaken for petrologic and
ANTARCTIC JOURNAL

pale magnetic studies at Lamont-Doherty Geological
Observatory, in cooperation with Dr. John Tarney,
Uni ersity of Birmingham, England. The field work
was supported logistically by the Empresa Nacional
del etroleo (ENAP), the Chilean National Oil Company. Several ENAP geologists participated.
Rw April and May, Dr. Dalziel was co-chief scientist, along with Mr. Peter F. Barker, University of
Birniingham, England, for Glomar Challenger leg 36
of the Deep Sea Drilling Project.
A goal of the Scotia Arc tectonics project is to do a
comparative study of South Georgia Island, at the
eastern end of North Scotia Ridge, and the geologically similar Navarino Island, immediately south of
Canal Beagle. It is believed that South Georgia
and Navarino islands once were much closer together
(fig. 2). Field work on South Georgia in 1973
(Dalziel and Dott, 1973; Dalziel et al., 1973; Dalziel
et al., in press) was followed by studies on Navarino,
Hoste, and neighboring islands in May 1974 from
aboard R/V Hero (cruise 74-6). Dr. Dott was senior
scientist on the cruise, accompanied by Messrs. Ronald L. Bruhn and Robert D. Winn, Jr. (all three
worked on South Georgia the previous year), and
Dr. de Wit and Ms. Margaret A. Winslow.

Figure 1. Cape Horn as seen on June 3, 1974, from R/V Hero as
the ship passed under sail in unusually good weather. A successful landing was made on the north side of Cape Horn Island
and geologic observations were made and specimens were taken.

Preliminary results from the Navarino-Hoste cruise
confirmed a close likeness of Lower Cretaceous strata
in Tierra del Fuego with those of South Georgia.
Field work revealed not only a similarity of overall
sedimentary appearance, but also of current patterns
during deposition of the ancient sediments; laboratory
analysis of mineral compositions of the sandstones,
by Winn, will further test our hypothesis. Structurally,
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Figure 2. Map showing a paleogeographic reconstruction of the North Scotia Ridge (after Dalziel et aI., in press).
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the rocks of Navarino and Hoste islands also are
similar to those of South Georgia. In both cases they
are tightly folded in the north but become much less
folded southward. Structural observations by Drs.
de Witt and Winslow and Mr. Bruhn also were extremely valuable for comparison with their work
farther north in Tierra del Fuego.
Our field work in Chile during January, February,
and March 1974 relied on the generous support of
the ENAP. We are grateful to Sr. Eduardo Gonzalez
P., then ENAP administrator in Punta Arenas, and to
Sr. Raul Cortes R. Work from aboard Hero was
assisted by Captain Norman Deniston and his crew.
The Chilean navy was most helpful in providing sailing advice and some logistics support at Puerto
Williams, Navarino Island. The excellent guidance
and good company of our Chilean pilots, Lieutenant
Luis Allamand and Captain Jorge Zamudio, also is
warmly acknowledged.
This research was supported by National Science
Foundation grants Gv-19543 and Gv-36656.

an energy greater than 4 X 10 19 ergs. In Slichte and
Syrstad (in preparation), a precise value, 1.153 ±
0.002, is reported for the dimensionless amplitude
parameter of the fortnightly tide. A method forfinding the small phase lag (0.40° ± 0.25°) is desc bed,
which is being used to obtain the phase lag from the
more abundant data of subsequent years.
There have been no great earthquakes of magnitude
8 or more. The hope of recording free modes ^rom
such quakes at South Pole continues.
This research was supported by National Science
Foundation grant GV-2801 1.
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Gravity tides at the South Pole
L. B. SLICHTER, ERIK SYRSTAD, BERNARD JACKSON,
and WALTER ZURN
Institute of Geophysics and Planetary Physics
University of California
Los Angeles, California 90024
Gravity measurements at the South Pole were continued during the 1974 austral winter by Mr. Paul
Rydelek. Three reports on our research have been
prepared (Jackson and Slichter, 1974; Zurn, 1974;
Slichter and Syrstad, in preparation).
In Jackson and Slichter (1974) the amplitudes and
phases of the nine principal diurnal constituents, and
of nine semidiurnal constituents, are obtained. A record of one year's duration shows a very low noise
level (ca 0.001 uGal per cycle per hour in the 0.15
to 0.25 cycle per hour band) that precludes the
existence of a solid body inner core oscillation having
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Seismic activity in portions of mid-oceanic seisnic
belts that surround Antarctica was unusuallyFigh
during 1973. A total of 175 hypocenters were locted
south of 45°S. compared with an average of alout
120 per year for the previous 6 years. In 1972 only
109 hypocenters were located in this region. This increases the total count of hypocenters in the region
since 1958, when good control was available from
antarctic stations, to a total of 1,666.
The unusually large number of hypocenters as
augmented by a true swarm of earthquakes in he
South Sandwich Islands. It had been noted that t ere
are few aftershocks associated with large earthqu es
in this region and swarm activity had not been bserved. On November 24, 1973, a swarm of earthquakes began with a magnitude 4.6 at 55.8 S.
28.2°W. at normal depth. It continued at least ujitil
the middle of December with approximately 50
located events within a few tenths of a degree of this
location. The largest shock in the series reached otiy
magnitude 5.9.
As though to underscore the abnormality of ihe
swarm, a magnitude 7.0 earthquake occurred on the
nearby unnamed portion of the mid-oceanic ridge
system (as deduced from the trend of seismic activity)
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