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A preliminary study of the oxygen isotopic compositions of volcanic rocks was conducted upon representative samples from outcrops in the three major
Cendzoic volcanic provinces shown in fig. 1. These
exposures contain both subaerial deposits and subaquatically erupted palagonite breccias; the latter generallj are attributed to subglacial eruption beneath
the ice cap (LeMasurier, 1972; Hamilton, 1972).
Ocygen isotope studies of antarctic volcanic rocks
potetitially can be used to further understand the isotopic and petrologic history of magmas. The deciphering of such processes is based upon the fact that although most volcanic rocks of deep-seated origin
display uniform oxygen- i 8/oxygen-1 6 values ("normal" oxygen isotopic compositions, which are expressed in 8 oxygen-18 values relative to SMOW, range
from 5.3 to 6.9 for basalts, 5.4 to 7.5 for andesites and
trachytes, and 5.5 to 10.2 for rhyolites) (Taylor,
1968; Anderson et al., 1971), some anomalous oxygen-18 depleted rocks also are known.
Most low oxygen-18 igneous rocks are associated
with shallow-level Cenozoic epizonal plutons emplaced into propylitically altered basaltic country rock
(Taylor and Forester, 1971; Taylor, 1971). The
oxygen-18 depletion of such rocks generally is interpreted as being due to isotopic exchange with convecting, isotopically depleted meteoric-hydrothermal
waters at high but subsolidus temperatures. However,
some low oxygen-18 volcanic rocks that are unaltered
also have been reported by Muehlenbachs et at.
(1974) in Iceland and by Friedman et at. (1974)
in the western United States. The oxygen-18 depletion in these rocks generally is attributed to the
existence of low oxygen-18 magmas; this probably is
due to some type of interaction with meteoric waters.
The study of Cenozoic volcanics becomes significant
for further understanding the processes responsible
for producing low oxygen-18 rocks due to the fact
that antarctic meteoric waters have the lowest oxygen-18/oxygen-16 values known on Earth (see Epstein
et al., 1963). Since continental glaciation probably
has been present throughout much of the Cenozoic
(Margolis and Kennett, 1971; LeMasurier, 1972), it
can reasonably be assumed that the isotopic compositions of meteoric waters similar to today's range
probably prevailed during most periods of volcanic
eruption.
The oxygen-18/oxygen-16 data are reported in fig.
2. All of these samples exhibit no petrographic evidence of alteration. In addition, measurement of
September-October 1974

cP

00
Ant ar.oc

K

Sea

1 900

1800

09

c-r

Amgindsen
Sea

^i0

CFJ
'

c

.?
\°

o Volcanic Centers
• Centers Examined

A

A

Ross
Ice

Ross
Sea

//

U\o°

' Shel
J
1s

McMur

d'Hallett

Figure 1. Major exposures within the Hallett, McMurdo, and Marie
Byrd Land volcanic provinces from which representative samples
were examined.

water content of many samples indicates little or no
hydrated glass (perlite) components.
Although only a few samples have been analyzed,
the following tentative conclusions can be deduced
from this isotope data:
(1) The 6 oxygen-18 values of samples from most
localities display a normal range from 5.0 to 6.5; the
coexisting plagioclase phenocrysts also have normal
oxygen-18/oxygen-16 values. These data suggest that
there has been little or no direct or indirect interaction
between meteoric waters and magmas in most antarctic volcanic centers.
(2) A few samples are clearly oxygen-18 depleted,
with groundmass and/or whole rock 8 oxygen-18
values ranging from 1.6 to 4.9; the plagioclase
phenocrysts in one sample also are isotopically depleted, although the pyroxene phenocrysts in another
are normal. The oxygen-18/oxygen-16 values of this
sample group strongly suggest that the magmas themselves were isotopically depleted, presumably due
either to interaction with meteoric waters and/or from
exchange with previously oxygen-18 depleted country
rock. Considering the scatter in 8 oxygen-18 values, it
seems unlikely that these low oxygen-18 magmas
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(3) The normal and low oxygen-18 samples can be
found in both subaerial and subaquatic deposits. This
would suggest that much or perhaps all oxygen-18
depletion occurred prior to eruption and crystallization, possibly in shallow-level magma chambers.
(4) The low 8 oxygen-18 values observed in the
quartz and feldspar from granitic xenoliths contained
in one otherwise normal basalt may represent fragments of oxygen-18 depleted epizonal plutonic basement rock incorporated in the basalt magma during
ascent. Since both the basalt as well as coexisting
olivine phenocrysts have normal 8 oxygen-18 values,
it appears that little isotopic exchange occurred between the granitic xenoliths and the basaltic magma.
However, reversal in the quartz-feldspar oxygen-18/
oxygen-16 fractionation (feldspar is invariably more
oxygen-18 depleted than quartz in virtually all other
low oxygen-18 type plutonic rocks) conceivably may
indicate some isotopic exchange between feldspar and
the basaltic magma.
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Figure 2. The 8 oxy.n-18
values, expressed in pr mil
relative to SMOW, are hown
for all samples examined in
this study. These values represent duplicate analysei and
are considered accurate to
within an error of ±c.i to
±0.2 per mil. Ti. lin. connect separately analyzed components from the same i hand
specimen. All minerals delineated by symbols represent
phenocrysts. The box at left
gives the ô oxygen-18 value
of quartz (Q) and feldspar
(F) from granitic xenoliths.
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Our program to study the geologic evolution of the
Andean-West Antarctic Cordillera and of the Scotia
Arc continued during the 1973-1974 austral summer
with fieldwork in the Patagonian and Fuegian Andes
(fig. 1).
In January, Dr. Dalziel, together with Drs. M. J.
de Wit and C. R. Stern, continued the study, initiated
the previous field season, of the Lower Cretaceous
ophiolite complex in the Patagonian Andes north of
the Straits of Magellan. During February and March,
de Wit and Stern carried out further field work in
Cordillera Darwin immediately north of Canal Beagle.
In addition to structural geology, an extensive collecting program was undertaken for petrologic and
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