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Figure 6. Chondrite normalized REE plot of salic lavas.
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Peter I Island lies in the southeastern Pacific
Ocean at 68°50'S. 90°40'W. about 240 nautical
miles off the Eights Coast of West Antarctica. Ris-
ing from the continental rise, it is one of the few
truly oceanic islands in the region. Few people have
been on the island, and little is known of its geology.

Thaddeus von Bellingshausen discovered and
named the island in 1821, and it was not seen again
until sighted by Pierre Charcot in 1910. A Nor-
wegian ship dredged some rocks off the west coast
in 1927, and persons from the Norvegia achieved
the first landing in 1929. USNS Burton Island
put a party ashore in Norvegia Bay in 1960; Crad-
dock collected 29 rock specimens at that time.

Peter I Island is a glaciated volcanic island about
20 kilometers long and 1,750 meters above sea
level. The few rock exposures are mainly in shore
cliffs; the narrow beaches contain large clasts of
rock and glacial ice (figure 1). A well-developed
marine platform surrounds the island and inter-
rupts the otherwise symmetric profile of a large vol-
canic seamount.

The observed bedrock consists of interbedded
flows of basalt and more siliceous lavas; flow thick-
nesses are mainly less than 10 meters, and apparent
dips are 5 degrees or less. Lavas vary from dense
to highly vesicular, and a few surfaces show pahoe-
hoe or ropy structure (figure 2). Some trachyan-
desite flows contain numerous gabbroid inclusions.
Dikes and small stocks cut the stratified rocks. A
single potassium-argon whole-rock age of 12.5 ± 1.5
million years was obtained on a basalt flow from
Norvegia Bay.

Broch (1927) described the 175 dredged rocks
and identified three rock types: basalt, andesite,
and trachyandesite. Andesite is lacking in the 1960
collection, but the trachyandesite from the shore
contains inclusions of gabbroid rocks. Most rocks
from the island are basalt; other varieties comprise
a minor fraction.

The basalts are hypo- to holocrystalline, com-
monly porphyritic, and consist of clinopyroxene,
intermediate plagioclase, metallic oxides, and oh-

December 1976	 267



AA

Figure 2. Ropy pahoehoe basalt flow, Norvegia Bay.
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Figure 1. View north along
beach at Norvegia Bay

V showing clasts of glacial
ice and volcanic rock. Ice
cliffs are about 25 meters

high.
Photos by author

vine. The trachyandesites are dense, prophyritic
aphanites comprised of plagioclase (mainly oligo-
clase) and hornblende phenocrysts and a matrix
of less calcic feldspar, augite, apatite, magnetite,
and cryptocrystalline material. Coarse-grained,
hypidiomorphic gabbroid inclusions occur in many
of the trachyandesite specimens. The mineralogy
of these inclusions is similar, but the relative abun-
dances of the minerals vary considerably. The min-
eral constituents, in order of generally decreasing
abundance in the inclusions, are: intermediate pla-
gioclase, diopsidic augite, low-iron hornblende,
basaltic hornblende, titaniferous magnetite, apa-
tite, olivine, and biotite.

In summary, the volcanic rocks of Peter I Island
are mainly oceanic olivine basalts, along with some
andesite, trachyandesite, and possibly benmorite
and trachyte. All of these rocks may represent a
single volcanic series, somewhat alkaline in char-
acter but lying chiefly in the transition field between
the tholeiitic basalt series and the alkali olivine
basalt series. Six chemical analyses suggest, but do
not establish, a bimodal distribution of volcanic
rocks in terms of silica proportions. The coarse-
grained gabbro-to-diorite inclusions in the trachy-
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andesites may have formed within the oceanic crust
or the volcano.

This research was supported by National Science
Foundation grant DPP 70-02991.
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Intraglacial volcanoes in
Marie Byrd Land
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Volcanoes formed by eruption beneath the ice
sheet (intraglacial volcanoes) are an especially inter-
esting part of the geology of Marie Byrd Land be-
cause, in addition to their petrologic significance,
they seem to record several aspects of glacial his-
tory (LeMasurier, 1972a; Hughes, 1973). However,
the best preserved examples of these volcanoes
(Mount Murphy, 75°30'S. 110°00'W., and Mount
Takahe, 76°20'S. 112°00'W.) are quite different
in size, shape, and internal structure from the
better known intraglacial volcanoes of Iceland and
British Columbia. The Byrd Land volcanoes have
been a subject of continuing study to determine
whether these differences are related to glacial his-
tory or to volcanic processes. I made a brief com-
parative study of the Icelandic volcanoes in summer
1970, and this year at Victoria University of Well-
ington I am continuing the work of comparing
Marie Byrd Land intragiacial volcanoes with both
submarine and intragiacial analogs in New Zeland,
Victoria Land, and Hawaii.

One objective is to explain the apparent absence
of pillow lavas and the unusually large thicknesses

(over 2,000 meters) of basaltic hyaloclastite (vitric
ash) in Marie Byrd Land intraglacial volcanoes. Ice-
landic examples, by comparison, generally are com-
posed of a large proportion of pillow lavas over-
lain by only a few hundred meters of hyaloclastite.
Petrographic studies this year are directed toward
comparing Marie Byrd Land hyaloclastites with
hyaloclastites that overlie pillow lavas in Iceland,
in the Hudson Mountains in Ellsworth land (75°S.
100°W.), and on Ross Island. From these studies
it now appears that hyaloclastites associated with
pillow lavas are composed largely of vitric (sidero-
melane) clasts that contain very little crystalline
material, whereas the Marie Byrd Land hyaloclas-
tites are composed of microlite-rich sideromelane
and tachylyte clasts. Bonatti (1967) saw similar re-
lationships in studying deep-sea hyaloclastites.

Results of this research are being prepared for
publication. The main conclusion, related to inter-
pretations of glacial history, is that the crystal con-
tent of lava at the time of eruption appears to de-
termine whether pillow lavas or hyalociastites will
form in deep water (for example, more than 500
meters) or beneath thick ice. Hyaloclastites in
Marie Byrd Land appear to be of a type that forms
in lieu of pillow lavas. This adds new evidence in
support of the interpretation (LeMasurier, 1972a)
that the great thicknesses of these deposits repre-
sent the growth of volcanoes beneath a correspond-
ingly thick ice sheet.

No significant petrographic differences between
submarine and intraglacial hyaloclastites have been
discovered. However, a review of the literature, and
an examination of several field localities in New
Zealand, leads to the conclusion that submarine
volcanics are characteristically associated with
marine sediment. This is particularly significant
with regard to interpreting the older hyaloclastites
in Marie Byrd Land (for example, Oligocene
through Pliocene). The absence of sedimentary
interbeds in these deposits now seems a more sig-
nificant indication of subglacial eruption than was
suspected when earlier reports were written.

The present exposure of thicknesses over 2,000
meters of late Quaternary hyaloclastite above ice
level at Mount Murphy and Mount Takahe remains
a problem of great potential significance. Hughes
(1973) suggests that these volcanoes record mas-
sive surges of the West Antarctic Ice Sheet. His
suggestion is appealing, and it may be supported
by the topographically high level of some moraines
in Marie Byrd Land. During a 1967-1968 Marie
Byrd Land survey, for example, I observed moraine
resting on 1.6-million-year-old pumice at the top of
Chang Peak (77°05'S. 126°40'W.), 820 meters
above present ice level.
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