
out in the Henry Nunataks. Based on similarity to rocks ex-
posed broadly over West Antarctica (LeMasurier and Wade
1976; LeMasurier and Rex 1982), these volcanic rocks are proba-
bly of late Tertiary age and represent alkaline rocks erupted
during regional extensional tectonism.

The field party consisted of seven geologists. In addition to
the authors, these included J. Michael O'Neill and David J.
Lidke of the USGS, Denver; Thomas S. Laudon of the Univeristy
of Wisconsin at Oshkosh; and British Exchange Scientist Janet
W. Thomson of the British Antarctic Survey. The party was
placed in the field by LC-130 Hercules aircraft of the U.S. Navy's
Antarctic Development Squadron Six on 11 December 1984 and
was evacuated on 5 February 1985; time in the field was 56 days.
All of us are deeply grateful for the considerable assistance give
to us by the Navy, the Division of Polar Programs, and the ITT

Antarctic Services; we especially thank M.D. Turner for his
support. The authors thank the other members of the field party
as well as Theodore Delevoryas and C. T. Gee for their help. This
work was partly funded by National Science Foundation grant
DPP 83-18183 to the USGS and grant DPP 83-19569 to the Univer-
sity of Wisconsin at Oshkosh.
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The English Coast, located in eastern Ellsworth Land along
the Bellingshausen Sea at the base of the Antarctic Peninsula,
was mapped in reconnaissance during the austral summer of
1984— 1985 by a team of seven geologists from the United States
and United Kingdom. The expedition was the fifth in a series of
U.S. Geological Survey excursions (which began in the 1969 -

1970 austral summer) to the southern Antarctic Peninsula and
adjacent areas. The English Coast had not been mapped pre-
viously because outcrops are few, logistical support is difficult,
and geologists wanted first to understand the geologic frame-
work of the region by studying better exposed, more easily
investigated mountainous terrains in adjacent areas.

Geologic mapping of the English Coast revealed that a linear
chain of nunataks and mountain peaks, Snow Nunataks (see
Rowley, Kellogg, and Vennum, Antarctic Journal, this issue), is
composed of interlayered basaltic flow rocks, hyaloclastites,
pillow basalts, and locally thick accumulations of volcaniclastic
sedimentary deposits, probably derived in large part from the
nearby mafic volcanic centers.

Mafic volcanic rocks and hyaloclastites of West Antarctica
form a major upper Tertiary volcanic province that extends from
the Ross Sea eastward through coastal Marie Byrd Land, and
the Jones Mountains in Ellsworth Land, 550 kilometers east of
Snow Nunataks (LeMasurier and Wade 1976). Similar mafic
volcanic rocks are also exposed at scattered localities in Alex-
ander Island (Burn and Thomson 1981; British Antarctic Survey
1981), some 270 kilometers northeast of Snow Nunataks. Terti
ary volcanic rocks have been described also from the Merricl4
Mountains (Vennum and Laudon in press), 150 kilometer
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veloped above a south- to east-dipping subduction zone on the
Pacific Ocean (Bellingshausen Sea) side of the area.

Most exposures in the English Coast consist of caic-alkaline
volcanic rocks deposited subaerially along the axis of the mag-
matic arc. These volcanic rocks are lithologically similar to those
of the Mount Poster Formation of the Antarctic Peninsula Vol-
canic Group exposed in the southern Antarctic Peninsula
(Rowley et al. 1982); most beds consist of rhyodacitic to dacitic
ash-flow tuff, lava flows, and airfall tuff that have been gently
folded and have undergone greenschist metamorphism. They
are exposed from the FitzGerald Bluffs area on the north to the
Mount Rex area on the south and also extend southeastward
into the Lyon and Henry Nunataks. Farther southeastward, in
the Behrendt Mountains south of the axis of the magmatic arc,
the Mount Poster Formation intertongues southward with thick
Middle and Upper Jurassic marine sedimentary rocks of the
Latady Formation (Williams et al. 1972; Laudon et al. 1983;
Rowley et al. 1983). The Latady, which crops out extensively in
the southern Antarctic Peninsula, represents a back-arc basin
deposit now exposed along the Atlantic Ocean (Weddell Sea)
coast.

80°W	 75°W
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The volcanic rocks either overlie or occur interbedded with
continental sedimentary rocks of several ages near the axis of
the magmatic arc. Most sedimentary rocks appear to inter-
tongue with the volcanic rocks and thus are part of the mag-
matic arc assemblage as a continental variety of the Latady
Formation. These rocks are exposed at Mount Peterson, Henkle
Peak, Mount Rex, and a nunatak east of Schwartz Peak (figure
2). Some other sedimentary rocks at a nunatak north of Mount
Peterson and in the western FitzGerald Bluffs appear to be
unusually rich in quartz sand and may be a separate sequence of
unknown age. A third variety of continental sedimentary rock
gave us our most exciting geologic discovery of the field season,
because it contains Glossopteris flora. (The presence of Glossop-
tens flora was recently confirmed by Theodore Delevoryas and
Carole T. Gee, Department of Botany, University of Texas at
Austin, personal communication.) This third type of sedimen-
tary rocks, which are exposed only at a small nunatak west of
Henkle Peak, argue for late Paleozoic or Triassic basement rocks
underlying the magmatic arc in the English Coast (Laudon et
al., Antarctic Journal, this issue).

Figure 2. Tent camp at Mount Peterson, English Coast. This nunatak
is underlain by a flat-lying sequence of continental sedimentary
rocks and volcanic rocks of a magmatic arc.

At Mount Harry and in the northern FitzGerald Bluffs area,
the magmatic-arc rocks are intruded by granitic to granodioritic
plutons. Both plutons may be Upper Cretaceous, for they are
similar in lithology and setting to plutons of the Lassiter Coast
Intrusive Suite (Rowley et al. 1983) mapped in the southern
Antarctic Peninsula and other parts of eastern Ellsworth Land.
Upper Cretaceous plutons appear to represent the last major
magmatic activity of the magmatic arc. A third pluton, mapped
in the western FitzGerald Bluffs area, consists of moderately
sheared and hydrothermally altered granodiorite. Its contact
relations with other rock units are not entirely clear, but it
appears to be intruded by the northern FitzGerald Bluffs plu-
ton. The western FitzGerald Bluffs sheared pluton may belong
to the same intrusive suite as the other two bodies, or it may be
older.

The youngest rocks exposed in the area consist of fresh
hyaloclastite and pillow basalt lava flows that formed after sub-
duction ceased. These occur along the Bellingshausen Sea, in-
cluding the Snow Nunataks and Rydberg Peninsula (figure 1).
The hyaloclastites are unusually well exposed at Mount Benkert
in the Snow Nunataks (O'Neill and Thomson, Antarctic Journal,
this issue). A patch of scoriaceous basalt lava flows also crops
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south-southeast of the English Coast, and near Mount Coombs
(73° 29'S 79°08'W) on the Rydberg Peninsula (Renner, Dikstra,
and Martin 1982), 30 kilometers west-northwest of Snow
Nunataks. Snow Nunataks may represent a part of this major
volcanic province, as they share important characteristics with
the previously described volcanic areas: they are mainly sub-
aqueous or subglacial volcanic eruptions of mafic rocks that
resulted in volcanic piles of pillow lavas and hyaloclastites, and
they are aligned along an east-trending zone, indicating that
they may be structurally controlled by the same neotectonic
system that has been interpreted for volcanic rocks in Marie
Byrd Land (Baker 1976; LeMasurier and Wade 1976, pp. 409 -
410).

The linear chain of volcanic rocks extends from Espenschied
Nunatak on the west, via Mount McCann and Mount Thornton,
to Mount Benkert on the east. Espenschied Nunatak is a small
circular nunatak of low relief consisting of poorly layered, frag-
mental, brown to reddish-brown hyaloclastite containing dark-
gray, vesicular, olivine-bearing basalt clasts as much as 10 cen-
timeters in diameter. Thin, 1-to 3-centimeter thick basaltic dikes
intrude these rocks. Most hyaloclastite has altered to soft pal-
agonite; some exposures are a rubble composed largely of loose
pebble- to cobble-sized basalt clasts and sand.

A rounded, ice-capped peak, Mount McCann, exhibits nearly
300 meters of relief on the north face, where rock exposure is
continuous. The lower 200 meters consists of massive basalt
flows composed mainly of ellipsoidal, subspherical, and mush-
room-shaped basalt pillows ranging in diameter from 0.3 to 2
meters (figure 1). The pillow basalts are capped by ito 5 meters
of massive orange-brown hyaloclastite, strongly altered to pal-
agonite, which contains abundant angular olivine basalt clasts 1
to 30 centimeters in diameter; where preserved, the upper 2
meters of the hvaloclastite is well bedded. This ledge-forming
unit is overlain by 60 meters of scoriaceous and cindery basaltic
rubble and individual, massive flows of basalt that are highly
vesicular and locally contain abundant olivine phenocrysts. All
rocks dip gently at 100 to 20° to the north. Prominent but inac-
cessible ledges below the summit of Mount McCann may repre-
sent either massive lava flows or sills.

Figure 1. Closely packed basalt pillows on Mount McCann; there is
little interstitial material between individual pillows at this locality.
The ice axe is 70 centimeters long.

Mount Thornton, very nearly the same size and shape as
Mount McCann, also is an ice-capped peak with rock exposed
only on the north side. The rocks consist of principally orange-
tan hyaloclastite, strongly altered to palagonite, that appears to

overlie poorly exposed olivine-bearing pillow basalts and
blocky flows of unknown thickness. The hyaloclastite contains
abundant clasts of angular basalt that probably were derived
from the underlying flows, and minor ellipsoidal pillows or
bombs of basalt as much as 1.5 meters in diameter. Layering in
the hyaloclastite ranges from massive to thin bedded; it is gen-
erally defined by thin, discontinuous lenses, less than 2 cen-
timeters thick, of sand-sized, light-colored material in an other-
wise massive, nonlayered unit. Exposures also include lenses as
much as 10 to 15 centimeters thick of rare, possibly water-lain,
deposits. Crude layering is locally defined by lenses of pebble-
to cobble-sized angular basalt fragments as much as 15 cen-
timeters in diameter. Much of the hyaloclastite appears to be
convoluted, defining elongate, double-plunging anticlines and
synclines at least 50 meters long; dips on the limbs of the folds
are as great as 42°. The principal dip of the hyaloclastite,
however, is to the north (as at Mount McCann) and may indicate
that the vents for each exposure of volcanic rocks lie to the
south, perhaps near the present ice-capped peaks. Many thin
basalt dikes, sills, and irregularly shaped plugs as much as 5
meters in diameter intrude these rocks.

The east end of Snow Nunataks is marked by Mount Benkert,
an impressive, angular peak rising about 600 meters above the
surrounding ice. Excellent, although largely inaccessible, cliff
exposures are present on all sides of the peak. The lower part of
the layered rocks are exposed at the eastern end of Mount
Benkert and consist of a subhorizontal succession of
hyaloclastite interbedded with pillow lava and pillow breccia;
however, most of the overlying rock appears to represent huge
channel fill deposits (figure 2); individual channels cut spec-
tacularly into the underlying rocks, and are as much as 50
meters thick. Bedding is defined by wavy, parallel layers of sand
and granules that contain locally abundant pebble-sized clasts
of basalt. Small channels and crossbedded layers, less than 0.5
centimeter thick, locally are common. Basaltic bombs or pillows
with chilled, although partly missing, rinds are abundant and
are associated with sags or downward-depressed and disrupted
bedding. The random occurrence of the basalt clasts and the
disruption of bedding may indicate that these basaltic clasts are
ballistically derived pyroclastic debris. Thin, nonpillowed
basalt flows, 10 to 20 centimeters thick and capped by a thin,
glassy rind, are locally interlayered with the channel deposits.

Figure 2. North face of Mount Benkert, showing spectacular chan-
nel-fill deposits in the cliff face. Nansen sledges are in the middle
ground (lower arrow) and the small dots at base of cliff (upper arrow)
are a geologist and snowmobile.
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The channel-fill deposits at Mount Benkert appear to represent
fluviatile sedimentary rocks derived from hyaloclastites; the
huge channel forms that compose the main outcrop, the associ-
ated mesoscopic internal bedding forms of cut-and-fill struc-
tures, graded bedding and crossbedding, and the association
with nonpillowed basalt flows suggest that these rocks are of
subaerial origin. The geochemically immature composition and
the angularity of the grains that compose the deposit indicate a
very close source area. Vesicular basaltic dikes as much as 4
meters thick are abundant in the central and eastern part of the
mountain; most are vertical and trend east to northeast.

The authors thank the fellow members of the English Coast
expedition, K.S. Kellogg, T.S. Laudon, D.J. Lidke, P.D. Rowley,
and W.R. Vennum, for their help in collecting the field data.
This work was supported by National Science Foundation grant
DPP 83-18183.
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Sixteen small nunataks or nunatak groups scattered over
more than 16,000 square kilometers of the English Coast of the
Bellingshausen Sea in eastern Ellsworth Land were examined
for the first time during the 1984 - 1985 field season (figure 1).
These nunataks are the westernmost exposures of the southern
Antarctic Peninsula structural province. They are made up of
sedimentary rocks of Late Paleozoic and Early Mesozoic age,
volcanic and plutonic rocks of probable Mesozoic age, and

basaltic volcanic and volcaniclastic rocks of probable Late
Cenozoic age. The Mesozoic plutonic and volcanic rocks, and
the Cenozoic volcanic rocks are described elsewhere (Rowley,
Kellogg, and Vennum, Antarctic Journal, this issue; O'Neill and
Thomson, Antarctic Journal, this issue). Plant fossils discussed in
this report were studied and classified by Theodore Delevoryas
and Carole T. Gee.

Small outcrops of sedimentary rocks occur at nine localities in
the English Coast (figure 1). They make up Henkle Peak and
two other small nunataks, unofficially called "Erehwon" and
"Sobaco"; they occur interbedded with volcanic rocks at Mount
Peterson, Mount Rex, Marshall Nunatak, Mount Southern, an
Mount Harry; and they are intruded by plutonic rocks a
FitzGerald Bluffs. The sedimentary rocks have been struc
turally deformed and most have northwesterly strikes an
southwesterly dips. Stratigraphic correlation between outcrop
is not possible on the basis of field criteria.

All of the sedimentary rocks appear to have been deposited i
terrestrial environments. At Mount Peterson, interbedded re
sandstone, siltstone, and boulder conglomerate are probab
part of an ancient alluvial fan. Deltaic or coastal swamp enviroi-
ments seem to be represented by fine-grained sandstone con-
taming Glossopteris leaves at "Erehwon" Nunatak, and by car-
bonaceous conglomerate and sandstone, containing abundant
conifer wood, bark, and leaves, at Henkle Peak. Conspicuously
crossbedded, metamorphosed quartz sandstone units at
FitzGerald Bluffs and at "Sobaco" Nunatak probably were de-
posited in fluvial environments. Other outcrops of sedimentary
rocks constitute relatively minor portions of predominantly
volcanic sequences.

The only fossils found on the English Coast are land plants.
Leaves from "Erehwon" Nunatak (figure 2) belong to one or
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