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The Geology of the Eights Coast
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USARP Jamesway building on King Peninsula six weeks after
erection. Access is by a tunnel through the drift. Camp included
three other .Jamesways.
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the Institute of Arctic Geology, , Leningrad, U.S.S.R.
Rocks of the Hudson Mountains and King Peninsula consist of olivine basalts and tuffs. Well-developed pillow lava occurs at Mount Nickens, but
elsewhere the lavas occur as thick layers of scoraceous olivine basalts, typically interstratified with
tuffs. Volcanic rocks rest unconformably on basement
rocks in the nearby Jones Mountains, but the contact
is not exposed in the Hudson Mountains-King Peninsula areas. Rocks exposed on the Canisteo Peninsula
and offshore islands consist of the basement complex,
principally granites, diorites, and gneisses. The metasnorphic rocks were noted in only two exposures,
Dyment Island and the unnamed southernmost island
of the Sterrett Islands. Granite-diorite rocks contain abundant xenoliths of gneissic material which
resemble the gneiss cropping out in the two small
islands mentioned above. Gneissic rocks represent the oldest exposed rocks in Ellsworth Land,
and probably correlate with the medium-to-highgrade metamorphic outcrops of Mount Petras, the
Kohler Range, Btar Island, Schneider Rock, the Fosdick Mountains, and the Mount Gray area of Marie
Byrd Land. Radiometric ages of the plutonic and volcanic rocks in the nearby Jones Mountains indicate a
Triassic and Cenozoic age, respectively (Craddock et
al., 1964; Rutford et al., 1968). At least two periods
of intrusive activity are indicated by the presence of
plutonic xenoliths, chilled borders, and discordant relationships. Diabasic and gabbroic dikes are common.
Laboratory investigations of collected samples and
the analysis of data from a comprehensive geophysical program, including electromagnetic ice-thickness
measurements and magnetic measurements of the
entire area, are expected to support the hypothesis
that Marie Byrd Land and Ellsworth Land are disrupted segments of a once larger East Antarctic Continent.
July—August 1969

CAMPBELL CRADDOCK, CRAIG M. WHITE,
and ROBERT H. RUTFORD*
Department of Geology and Geophysics
University of Wisconsin

Responsibility for the geological prograni during the
latter part of the 1968-1969 Ellsworth Land Survey
rested with our three-man party from the University
of Wisconsin. Part of Thurston Island was studied by
White with helicopter support from Camp 1. All
of us who worked in the Jones Mountains from Camp
2 used both helicopter and motor toboggan transport.
The remainder of the area was studied by Craddock
and White in helicopters from Camp 2.
All of the significant and accessible rock exposures
along the Eights Coast from Lepley Nunatak to
Thurston Island were visited. Most rock outcrops
form steep faces that are commonly capped by active
ice, and many of these cliffs require significant climbs
from the closest landing site at their base. Lepley
Nunatak was studied as a unit, 3 outcrops were
studied on McNamara Island, 2 on Dustin Island,
and 45 on Thurston Island. Detailed work in the
Jones Mountains was concentrated in the area of
north-facing cliffs near Avalanche Ridge, but helicopter trips were made to previously unvisited localities in the eastern and southern extremities of the
range.
Lepley Nunatak consists of a massive, light gray
granitoid rock, epidotized along joint surfaces and cut
by numerous mafic dikes. McNamara Island is cornposed of light to medium gray dioritic plutonic rocks
with poorly developed foliation. Dustin Island consists
of light gray granitoid rock containing numerous angular to rounded inclusions of fine- to medium-crystalline mafic rock.
The outcrops on Thurston Island feature a varied
assemblage of igneous and metamorphic rocks.
Granite, granodiorite, quartz diorite, and diorite predominate in the western half of the island. The
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eastern half consists of gneiss (some banded), amphibolite, metavolcanics, granodiorite, diorite, and
gabbro. Contacts are rare, and the relative ages of
these rock bodies are in doubt. The Morgan Inlet
gneiss may represent the oldest rock on Thurston
Island; earlier work (Craddock et al.. 1964) gave a
Rb-Sr age of 280 m.y. on biotite from this rock.
Studies in the Jones Mountains were mainly on the
unconformity between the basement complex and the
overlying basaltic volcanic rocks to evaluate the evidence for Tertiary glaciation. Volcanic strata just
above the unconformity contain abundant glass and
pillow-like masses suggestive of interaction between
lava and ice. Tillites with faceted and striated exotic
pebbles and boulders are present in several localities
in the lower 10 m of the volcanic sequence. Pre-volcanic grooves or striations measured at 50 sites on the
unconformity surface indicate a general northward
movement of the ancient ice. Specimens of several
basalt flows were collected for K-Ar measurements
to determine more precisely the age of the volcanic
sequence and the inferred early glaciation. Carbonized fossil wood (probably Mesozoic) was discovered
in a pyroclastic rock in the basement complex.
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Paleomagnetic Investigations in the
Ellsworth Land Area, Antarctica

probably have mafic dikes as well as felsite dikes, are
present. In the eastern part of the island, mafic dikes
occur in banded gneiss. A dio rite- to-gabbroic mass is
present in the north central portion of the island.
Granite-to-diorite bodies occur in the south central
portion of the island and contain "meta-volcanic"
rocks and mafic dikes. Granite-granodiorite-to-diorite
rocks occur in the western portion of the island. This
latter plutonic mass is probably the youngest body in
which mafic dikes are also present. About 10 miles
southwest of Thurston Island, a medium-grained
granodiorite plutonic mass forms Dustin Island,
where three samples were collected at Ehlers Knob.
In the Jones Mountains, 27 oriented samples were
collected from the area around Pillsbury Tower, on
Avalanche Ridge, and at Right Angle Peak, Lepley
Nunatak, and Inspiration and Forbidden Rocks.
These samples are diabase, diorites, mafic dike material, and basalt. On the granite mass lies a felsite tuff
(maximum thickness of 30 m) with mafic and felsitic
dikes and, in addition, inclusions of carbonized wood
fossils. Above this formation lies a section (40 to 90 m
thick) of volcanic pyroclastics and olivine basalt
flow layers. K-Ar dating (Craddock et al., 1964) gives
22, 104, and 199 m.y. for the basalt, felsite porphyry,
and the granite, respectively.
Previous analyses of rocks of Cretaceous, Tertiary,
and Pleistocene ages have produced significant results.
During the summers of 1966-1967 and 1967-1968,
Cretaceous granites from Marie Byrd Land gave ancient magnetic pole positions of 28°S. 140°W. and
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During the austral summer of 1968-1969, paleomagnetic investigations were continued in West Antarctica, thus extending the investigations from Marie
Byrd Land into Ellsworth Land. The 68 oriented rock
samples collected from 23 sites will produce approximately 400 individual standard core specimens for
rock magnetic and paleomagnetic data.
In the Hudson Mountains, in which tuffs and ohvine basalt flows occur, 20 oriented samples were
taken from 7 sites. The sites were located at Teeters,
Velie, Meyers, and Inman Nunataks. Samples were
collected from Pryor Cliff and Mounts Moses and
Manthe.
Cape Menzel, Shelton Head, Hendersin Knob, and
other locations on Thurston Island yielded 21 samples
consisting of granites, diabase and mafic dikes, and
basalts. At least four plutonic bodies, most of which
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Fig. 1. Projection showing (a) Areas of paleomagnetic field work
in Marie Byrd Land and Ellsworth Land, and (b) Ancient geomagnetic poles determined for Marie Byrd Land rocks and some
Jurassic rocks from East Antarctica.
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