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Volcanoes of the Executive Committee Range
(1260 W., 760 to 77°S.) were first described by
Doumani (1964), and further work has been re-
ported by LeMasurier and Wade (in press). The
range is the largest and most petrologically varied
volcanic range in Marie Byrd Land; it includes rep-
resentatives of essentially all the rock types present
in the entire petrographic province. Lavas range in
composition from alkali basalt and basanite to inter-
mediate compositions such as hawaiite, mugearite,
and benmoreite. An extremely wide range of salic
rock types, paralleling those in the African rift
valleys, also occur and include phonolite, quartz
trachyte, alkali rhyolite, comenditic trachyte,
comendite, and pantellerite (figure 1). Strontium
isotope measurements (Halpern, 1970; Jones and

Walker, 1972; LeMasurier and Wade, in press) on
basaltic, intermediate, and some salic lavas are simi-
lar, suggesting they are from a mantle-derived
source and may be comagmatic. However, it is dif-
ficult to derive this great variety of oversaturated
and undersaturated salic rocks from the nepheline
normative alkali basalt magma that seems to be the
only primary magma type available in the province.
Several combinations of high- and low-pressure
petrologic processes seem to be called for. Rare-
earth element (REE) studies of these rocks have
focused on the Executive Committee Range be-
cause of the variety of rocks represented and the
fact that field and chronologic relations are better
displayed here than anywhere else in Marie Byrd
Land.

Thirteen lava samples from the Executive Com-
mittee Range together with an alkali basalt, basan-
ite, phonolite, and pantellerite from other parts of
Marie Byrd Land were analyzed by Dr. Rankin for
REE, cesium, barium, hafnium, lead, thorium, and
uranium using spark source mass spectrometry.
The analytical technique and precision of the
method are given by Howorth and Rankin (1975).
REE analyses are plotted normalized to the chon-
drite abundances given by Price and Taylor (1973).
Interpretation of the results is in progress. Results
and some preliminary conclusions are discussed
below.

Basanite (figure 2). The two samples have
similar chondrite normalized patterns that show
a small positive europium anomaly. Compared to
the alkali basalt (figure 3) the basanites are enriched
in REE. The REE distribution of the basanites is
typical of undersaturated basaltic magmas, which
are considered to form by partial melting of a
garnet peridotite mantle (Kay and Gast, 1973).

Alkali basalt-hawaiite-mugearite-benmoreite (figure
3). There is an increase in REE uranium, thorium,
and barium through this series of rocks; an excep-
tion is benmoreite 23A, discussed separately below.
All samples have a positive europium anomaly.
Alkali basalt and basanite (see above) generally have
small positive europium anomalies inherited from
partial melting and fractionation processes operat-
ing in the mantle (Kay and Gast, 1973; Sun and
Hanson, 1975). The europium anomalies in the
hawaiite, mugeraite, and benmoreite (50A) prob-
ably constitute a feature that in turn was inherited
from the alkali basalt parent. The progressive in-
crease in REE through the series is consistent with
an origin by fractional crystallization from an alkali
basalt parent.

Benmoreite sample 23A has an exceptionally
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Figure 3. Chondrite nor-
malized REE plot of alkali
basalt-hawaiite-mugearite-

benmoreite lavas.
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large positive europium anomaly (EuIEu* = 1.791)
and a high barium content. An anomaly of the mag-
nitude observed in 23A is unusual and difficult to
explain. The data suggest addition or accumulation
of large amounts of feldspar, but the sample is
nearly aphyric and shows no evidence of feldspar
phenocrysts that could be cumulus in origin. Low-
or high-pressure fractionation processes are un-
likely to account for the observed europium
anomaly.

Quartz trachyte (figure 4). Two samples
show extremely different REE patterns. Sample
24B has low barium (less than 50 parts per million)
and a large negative europium anomaly (EuIEu* =

l EuIEu* = the measured concentration divided by the concen-
tration estimated by interpolating the chondrite normalized
samarium and gadolinium values.

0.37) indicative of feldspar fractionation. The other
sample (42A) has an extremely high barium (1,600
parts per million) and a small positive europium
anomaly (Eu/Eu* = 1.08); petrogenesis of this
sample did not involve feldspar fractionation.

Phonolite (figure 5). Three phonolite samples
have similar REE patterns except for varying euro-
pium contents, and they must have evolved by simi-
lar processes. Feldspar fractionation in slightly dif-
ferent abundances would account for the varying
negative europium anomalies. Sample 54A is the
most fractionated with the lowest barium, highest
uranium, thorium, lead, and largest europium
anomaly, yet it has a total REE content intermediate
between the other two samples. It may have formed
from a parent with a lower REE content than
samples 20D and 71A.

Relative to the analyzed alkali basalt and basan-
ite, some phonolites show a greater enrichment of
the heavy REE compared to the light REE. As frac-
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Figure 4. Chondrite normalized REE plot of quartz trachyte
lavas.
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Figure 5. Chondrite normalized REE plot of phonolite lavas.

tionation of most mineral phases present in these
lavas will not result in a greater enrichment of the
heavy REE compared to the light REE, it appears
that the phonolites were not derived from a parent
like the analyzed alkali basalt or basanite. A basan-
ite with a higher abundance of light REE, or a lower
abundance of heavy REE, would be a suitable
parent (compare basanite lavas from the McMurdo
Sound area) (Sun and Hanson, 1975, 1976; Kyle
and Rankin, 1976).

Salic lavas (figure 6). Characteristic of all
these lavas is their variable chondrite normalized
patterns and their large negative europium ano-
malies (EuIEu* ranges from 0.20 to 0.65). Substan-
tial quantities of feldspar fractionation must have
occurred during the formation of these lavas. The
parents and processes of fractionation are under
investigation.

W. E. LeMasurier collected the samples during
fieldwork supported by National Science Founda-
tion grant DPP 70-02980.
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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-
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