
great upward expansion in thickness, producing bul-
bous masses filled with coarse scoria or autobreccia.
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nowhere else on the island, were observed growing
in a fumarole area in the rift resulting from the 1969
eruption. The area where these plants grow was
buried under more than 15 m of glacier ice before
the eruption in February 1969. The spores must
therefore have been deposited there after this date.

Pollen analyses of airborne material collected from
glacial ice showed a large number and variety of
spores and pollen.

Glacial Geology on Deception Island
JEAN-ROLAND KLXY

Institute of Polar Studies
The Ohio State University

Much of Deception Island is covered with a layer
of coarse-grained, porous ash and debris. This layer
contains less than 10 percent silt and clay. When the
ash layer exceeds a certain thickness, it acts as an effi-
cient thermal insulator, despite the heat-absorbing
effect of its dark color. In addition, precipitation read-
ily infiltrates the ash.

The ash layer helps conserve the morphological
features of the island, much of which is underlain by
permafrost 0.3-2 m thick under a layer of 30 cm or
more of loose ash. Average monthly temperatures vary
between +3'C. (January) and —6°C. (July). Water
melted on warm days (+6°C. air temperature, 4 to
5° higher at the ash surface) is insufficient to saturate
the ash layer and cause solifiuction, even on slopes of
20°.

On some glaciers, the lower portion of the abla-
tion zone is covered with an ash and debris layer
that prevents normal ablation of the underlying ice.
This ash and debris cover is initiated at an ap-
parently constant position—marked by an ash-cov-
ered ice ridge—for each glacier. The ridge contains
either annual layers or, on some glaciers, more
likely shear planes, dipping at angles of 40 to 50°
up-glacier. The upward movement of ice illustrated
by these planes is probably controlled by bedrock. Ash
and debris, deposited by wind or volcanic eruptions
above the zone of ridge formation, is washed down-
glacier by meltwater and is partly deposited in de-
pressions behind the ridges, showing up later through
differential ablation as ash-covered ridges. The
ridges, impervious to rigorous ablation, persist and
move with the glacier.

Glacier retreats have formed a series of parallel,
crescentic, sometimes ice-cored, moraines, as in G 2
and G 4. Because of the high dirt content of the ice,
the moraines are of considerable size (G 2).

Mosses and some specimens of liverwort, found

Geology of the Lassiter Coast*
PAUL L. WILLIAMS

U.S. Geological Survey
Denver, Colorado

The Lassiter Coast is a mountainous borderland of
the Weddell Sea located at the south end of the
Antarctic Peninsula between 73° and 75°S. and
61° and 66°W. A combined British-American sledg-
ing party traversed the sea ice to Bowman Peninsula
in 1947-1948, but the mountains of the area were
unexplored until November 9, 1969, when two C-130
aircraft of VXE-6 landed a U.S. Geological Survey
party and established a Jamesway base camp at the
north end of the Latady Mountains at 74°27'S.
64°37'W. A third aircraft brought in the remainder
of supplies and personnel on November 18. The
eight-man party consisted of four geologists—Paul
L. Williams, party leader, Dwight L. Schmidt,
Charles C. Plummer, and Lawrence E. Brown; and
four topographic engineers—Eberhard G. Schir-
macher, topographer in charge, James R. Heiser,
Jack L. Harry, and Frederick J . Geier. Mapping
commenced in the southern third of the area—the
Latady and Scaife Mountains. Reconnaissance ge-
ologic mapping was also extended northward to the
Rare Range and southwestward to the Wilkins and
Hauberg Mountains on the Orville Coast.

The rocks exposed in the area are principally
intensely folded marine sedimentary rocks and
younger plutonic rocks. The sedimentary rocks com-
prise a sequence of black siltstones, sandstones, and
shales, and minor tan quartzitic to arkosic sand-
stones, the total thickness of which is unknown but
is probably several thousand meters. The sedimentary
rocks contain a rich marine fauna and a fragmental

*Publication authorized by the Director, U.S. Geological
Survey.
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Intrusive contact exposed at Mount Wood, Latady Mountains.
Folded Jurassic marine siltstone and shale (left) intruded by

granodiorite of probable Cretaceous age.

flora that are tentatively identified as Jurassic. In-
tensely folded felsic to intermediate flows and ash-
flow tuffs occur at Mount Poster.

The plutonic rocks are mostly medium- to coarse-
grained granodiorites and adamellites, but granites
and diorites also occur. The plutons are 10-15 km
in diameter, and contacts with the sedimentary rocks
are well exposed at many localities (see figure) ; the
plutons are surrounded by metamorphic aureoles
several hundred meters wide. The plutonic rocks are
probably a part of the Cretaceous and Lower Terti -
ary Andean intrusive suite found throughout the
Antarctic Peninsula (Adie, 1955). Felsic to basaltic
dikes and sills, in part associated with the plutons,
occur throughout the area.

The sedimentary rocks were tightly, and in places
isoclinally, folded about northeast-trending, gently
plunging axes. Many folds are asymmetrical with
axial planes steeply inclined to the northwest, which
implies yielding toward the southeast. Near the
plutons, fold axes are commonly deflected and local-
ly are steeply plunging. Penetrative deformation ac-
companied thermal metamorphism of the country
rock, suggesting that folding and plutonism over-
lapped in time.

Geologically, the area is similar to the mountains
of eastern Ellsworth Land (Laudon et al., 1969),
where fossiliferous Jurassic sedimentary rocks and
dacitic volcanics have been intruded by plutons of
Cretaceous age (Halpern, 1967). Fold axes on the
Orville Coast are east-west and thus form a con-
necting part of a great orogenic arc extending from
the Lassiter Coast to eastern Ellsworth Land, where
fold axes trend west-northwest.

A line of stakes to measure ice movement was
extended across the 5-mile-wide Wetmore Glacier.
A maximum movement of nearly 6 meters was
recorded during the month of January. Accumula-
tion studies indicate a snowfall of approximately 30

cm per year, or about 10 cm of water. The mean an-
nual temperature is estimated to be —22°C.

The party was returned to McMurdo Station by a
C-130 flight on February 9, 1970; total time in
the field was 91 days.
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Structural Studies in the Scotia Arc:
The Patagonian and Fuegian Andes

IAN W. D. DALZIEL

Lamont-Doherty Geological Observatory
Columbia University

In the course of Cruise 69-6 of R/V Hero, the
author was able to examine a complete structural
cross-section of the Patagonian Andes at 50°-52°S.,
and to make limited observations in the Fuegian
Andes at 54°-55°S. (see map). All the basic tectono-
stratigraphic units of the cordillera were studied.

It was not possible to undertake regional struc-
tural mapping in the time available. Instead, em-
phasis was placed on the establishment of basic field
relations, tectonic history, and local structural ge-
ometry in each of the units. These are sufficiently
continuous along the strike of the cordillera (see
map) to allow some extrapotation to be made with
a reasonable degree of confidence.

Irrefutable structural evidence was obtained of at
least two major orogenic events in the Andes—at
50°-52°S. and also at 54°S. The deformed Mesozoic
(late Jurassic-Lower Cretaceous) sediments and
volcanics rest unconformably on the metamorphic
complex, not only east of the High Cordillera as
reported by Cespedes (unpublished) and Katz (in
press), but also to the west of it (Cortés and Daiziel,
1970). The metamorphic complex underwent poly-
phase ductile deformation and broadly synchronous
low-grade regional metamorphism in pre-late Juras-
sic times. Late Mesozoic-early Tertiary deformation
of the cover rocks resulted in the formation of tight
eastward-facing folds with well developed, steeply
dipping axial surface foliation. However, no evi-
dence was observed of high-grade regional metamor-
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