
gering software optimized for the detection of local earth-
quakes (Lee 1989). The system samples the data stream from
the seven seismometers, plus an Inter-Range Instrumentation
Group (IRIG-E) clock signal, approximately 100 times per sec-
ond, providing a high-quality, well-timed digital recording.

Although the data logger provides high-quality digital
recording, the more important benefit is the ability to pack-
age the data for transmission to the United States. Because
the data logger makes use of a triggered recording system,
each seismic event is packaged into a relatively small data file,
which can be transmitted easily via the recently completed
INTELSAT satellite communication system. Once per day,
data files are transferred from the personal computer data
logger to a Sun Sparcstation 2 in McMurdo's Crary Lab Com-
puting Facility. The Sparcstation assembles the data into a
packet suitable for transmission and employs the File Trans-
fer Protocol (FTP) to transfer the data to a Sun Sparcstation 2
in Socorro, New Mexico. Once in Socorro, the data files are
processed, reviewed, and archived for future research.

An effort is being made to identify the many types of
recorded events more accurately, including relatively deep
events, thought to be associated with the movement of
magma, and very shallow events, which are often a result of
small explosions in the lava lake. In addition, several events
have been identified that are not directly related to volcanic
activity. Microseisms, caused by offshore storms, are com-
monly observed on seismograms from Mount Erebus, partic-
ularly during January and February. Seismograms showing
the movement of ice can appear deceptively similar to seis-
mic events of volcanic origin and, thus, need to be under-
stood and identified more precisely.

Daily access to seismic data from Mount Erebus is an
important safety feature of this system. Although a violent
eruption of Mount Erebus is highly unlikely, it is an active vol-
cano and, as such, should be monitored. For the first time, vol-
canologists and seismologists in the United States can exam-
ine the seismic events from Mount Erebus on a daily basis.

In addition to the use of this system as a monitor of seis-
mic activity, the data logger can be expanded for other scien-
tific investigations. Considerations were made for the possi-

ble expansion of the seismic array, including the addition of
more seismic stations and the possible inclusion of three-
component instruments. The data logger's software trigger
could be replaced with one optimized for teleseismic event
detection, a design that could provide data useful for tomo-
graphic studies. Future expansion may include the deploy-
ment of weather stations near one or more seismic stations,
providing wind and temperature information to accompany
the seismic data.

The digital recording system represents a new expansion
for the Mount Erebus Volcano Observatory. The data this sys-
tem provides should assist researchers in gaining a better
understanding of volcanic processes at Mount Erebus.

This work was supported by National Science Founda-
tion grant OPP 91-18056. We thank the helicopter crews of
VXE-6 squadron for their support in servicing the seismic sta-
tions on Mount Erebus. Special thanks to Sarah Doherty for
her assistance during the antarctic winter of 1993. We thank
the many other people who assisted with this work, and we
extend our thanks to Antarctic Support Associates, Paul Rose,
and Bill McIntosh.
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Voting Cenozoic volcanic rocks from Marie Byrd Land
JL (Futa and LeMasurier 1983) and from Scott and Balleny

islands (Hart 1988) are unusual because they show strontium-
87/strontium-86 (87Sr/ 86Sr) ratios lower than most oceanic
island basalts, some values approaching those typical of mid-
ocean ridge basalt (MORB). To assess the geographic extent of

this low 87Sr/ 86Sr province and to decide whether a MORB-
type mantle is involved, we have analyzed a reconnaissance
sampling of basalts from the Hallett volcanic province, north-
ern Victoria Land, for Sr, neodymium (Nd), and lead (Pb) iso-
topic ratios. These data are shown in figure 1; data for basalts
from Peter I Island, Jones Mountains, and Marie Byrd Land
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are included for comparison. A number of Hallett Province
basalts show 87Sr/ 86Sr ratios less than 0.7030, comparable to
the low values reported earlier for Marie Byrd Land and for
Scott and Balleny islands. The Pb isotope data for all of these
areas are quite radiogenic, however, having 206Pb/204Pb gen-
erally greater than 19.5. This radiogenic property is in marked
contrast with MORB, which rarely shows 206Pb/ 204Pb ratios
higher than 19.0. The mantle endmember reservoir designat-
ed HIMU by Zindler and Hart (1986) has 87Sr/ 86Sr 0.70285 and
206Pb/ 204Pb approximately 21.8, and it is clear that many of
the young Cenozoic volcanics from Antarctica are showing a
strong involvement of this component.

In addition to the prevalent HIMU signature of these vol-
canic provinces, a radiogenic 87Sr/ 865r component is also evi-
dent, especially in Hallett and Peter I, having 87Sr/ 86Sr values
as high as 0.7049 (figure 1). The oceanic mantle endmember
termed EM2 by Zindler and Hart (1986) has 206Pb/204Pb
approximately 19.0, coupled with 87Sr/ 865r greater than 0.707;
the arrays in figure 1 thus suggest possible involvement of this
endmember. Many of the antarctic basalts, however, are
erupted through continental crust, and contamination with
crust typically produces an EM2-like isotopic signature. To
evaluate this possibility, figure 2 shows the locations of the
analyzed Balleny and Hallett Province basalts, with their asso-
ciated 87Sr/ 86Sr ratios. This figure clearly shows that the low
87Sr/ 86Sr (HIMU-type) samples all come from oceanic or con-
tinent-edge localities and that the samples with a high
87Sr/ 86Sr (EM2-type) signature occur farther inland. Sr iso-
tope data from the Mount Melbourne area (Wörner et al.
1989) show values ranging from 0.7029 to 0.7039, so this area
may be bridging the transition from oceanic-type to conti-
nental-type isotopic signatures. Unfortunately, there are as
yet no Pb isotope data from the Mount Melbourne volcanics,
so the extent to which these basalts approach the HIMU end-
member cannot be ascertained.

Although still quite preliminary, the boundary marked by
the isotopic data is consistent with the general location of the
west antarctic rift shoulder of Behrendt and Cooper (1991) or
locally the Terror Rift of Cooper and Davey (1985). Basalts on
the seaward side of this rift edge are uniformly low in
87Sr/ 86Sr, whereas higher values are encountered in basalts
on the inland side of the rift edge. We hypothesize that vol-
canics that erupt through significant continental crust

160	 so

La

EM

Figure 1. 87Sr/50Sr vs. 206Pb/204Pb isotopic ratios for basalts from a
variety of young Cenozoic volcanic provinces in Antarctica. The
Hallett Province data are from the present work and Hart and
Hamilton (unpublished data). Sources of the other data are for
Balleny and Scott islands (Hart 1988), for Peter I Island and Jones
Mountains (Hart and Craddock unpublished data), and for Marie
Byrd Land (Hart and LeMasurier unpublished data).

Figure 2. Map of northern Victoria Land (adapted from Hamilton
1972), showing location and 87Sr/86Sr values for a number of young
Cenozoic basalts. Note the apparent distinction between low
87Sr/865r values on or oceanward of the coastal edge and more
radiogenic Sr values in the continental interior.

become variably contaminated with radiogenic Sr, whereas
those erupted through extensionally thinned continental
crust, or oceanic crust, are not significantly contaminated.
Work is in progress to test this concept in more detail in the
northern Victoria Land area. In addition, the HIMU compo-
nent appears to be present to some degree in virtually all of
the Cenozoic volcanic rocks thus far analyzed (figure 1); the
lateral extent of this HIMU volcanic belt is enormous (more
than 4,000 kilometers). Verification of the isotopic "lineage"
of this belt and illumination of the underlying causes and
processes remain significant challenges for the future.

This research was supported by National Science Foun-
dation grant OPP 91-17853.
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Preliminary paleontological investigation of Tertiary glacial
erratics from the McMurdo Sound region, East Antarctica

JEFFREY D. STILWELL, Department of Geology, University of Otago, Dunedin, New Zealand
RICHARD H. LEVY and DAVID M. HARWOOD, Department of Geology, University of Nebraska,

Lincoln, Nebraska 68588-0430

D
uring 1991-1992 and 1992-1993 austral summer field
seasons, several hundred fossiliferous glacial erratics

were collected from coastal moraine at Minna Bluff and
Mount Discovery in McMurdo Sound, East Antarctica (figure
1). Significant discoveries of fossil wood, leaves, organic mats,
mollusks, serpulid worms, decapod crustaceans, and micro-
fossils (diatoms, palynomorphs, and dinoflagellates) in these
erratics are providing a window into previously poorly known
early Tertiary life of East Antarctica. New data from these
erratics should continue to expand our understanding of the
paleobiogeographic history of the Southern Hemisphere biota
and how these taxa relate to other Gondwana Realm groups,
including those of the Antarctic Peninsula. The 1991-1992
field party consisted of David M. Harwood, principal investi-
gator; David K. Watkins; Richard F. Graham; and Xinhe Jiang,
all of the University of Nebraska at Lincoln. The 1992-1993
field party consisted of David M. Harwood, principal investi-
gator; Richard H. Levy; Diane Winter; Aradhna Srivastav, all of
the University of Nebraska at Lincoln; Gary Wilson, Victoria
University, Wellington, New Zealand; and Jeffrey D. Stilwell,
University of Otago, Dunedin, New Zealand.

Nearly all of the available information on Eocene antarc-
tic faunas and floras is derived from two small islands, Sey-
mour and Cockburn, along the northeastern part of the
Antarctic Peninsula. Until now, little data have been pub-
lished from East Antarctica apart from Hertlein (1969), who
reported a species of Struthiolarella (Mollusca, Gastropoda)
similar to S. variabilis Wilckens (1911) of Seymour Island, in
the vicinity of Cape Crozier; and Feldmann and Zinsmeister
(1984) who described a decapod crustacean Callianassa sym-
metrica from an erratic near Mount Discovery. The reported
age of erratics previously collected from the McMurdo Sound
area has ranged from Late Cretaceous to early Tertiary (Cran-

well, Harrington, and Speden 1960; Cranwell 1964; McIntyre
and Wilson 1966; Wilson 1967; Harrington 1969; Hertlein
1969; Rowe 1974; Stott 1982; Wilson and Clowes 1982; Stott et
al. 1983; Feldmann and Zinsmeister 1984). The majority of the
erratics collected between 1991 and 1993 contain microfossil

Seymour Island
KEY

• Localities of fossiliferrous erratics collected during

Antarctica 'S	 the Austral summers of 1991 / 92 and 1992 / 93

McMurdo
Sound

Minna Bluff

Black Islan Mount Discover

Figure 1. Locations of glacial moraine, rich in fossiliferous erratics,
McMurdo Sound, Antarctica.
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