
strontium-86 ratios, but because of the low rubidium-87/stron-
tium-86 ratios, the strontium-87/strontium-86 ratios approxi-
mate initial values. The initial strontium-87/strontium-86 for the
Kirkpatrick Basalt ranges from 0.710 to 0.713 (Hoefs, Faure, and
Elliot 1980).

Further distinction between the RE and TM granulites and
between them and the Jurassic volcanism is evident from oxy-
gen isotope data. The isotopic del-value for oxygen-18 ranges
from 7.7 to 9.5 for the RE granulites, 9.5 to 12.0 for the TM

granulites, and about 6.5 to 8.8 for the Kirkpatrick Basalt (Hoefs
et al. 1980). If both strontium and oxygen isotopes are consid-
ered together, there is no compositional overlap between any of
the three groups.

Our preliminary conclusions are:
• The crust under the TM is much thicker than under the RE.

This is in agreement with numerous geophysical studies and
the principle of isostasy.

• Although the impressive topographic discontinuity along
the boundary between the TM and RE is a recent development
which apparently reflects a simple subvertical faulting rela-

tionship, the lower crustal geochemical differences across this
boundary suggest that the current faulting may coincide with
an older crustal suture.
This research was supported by National Science Foundation

grant DPP 82-13943. Field personnel were Jonathan H. Berg and
Robert A. Hank. Field season was from 26 November 1984 to 14
December 1984.
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During 1973, three holes were drilled on Ross Island in the
late Cenozoic volcanic rocks of the McMurdo Station area as part
of the drilling program of the Dry Valley Drilling Project.
Boreholes 2 and 3 penetrated a 44-meter-thick basanite flow at a
depth of about 110 meters below the surface, which is about 60
meters below sea level. The top and base of the flow are
coriaceous and fragmental, and the rocks range in color from

black to red. Fluid inclusions in the olivine described below are
from this unit.

Olivine crystals occurring in the basanite are xenocrysts de-
rived from disintegration of olivine nodules incorporated in the
lava flow. Abundant carbon dioxide inclusions as well as sili-
cate-melt (glass) inclusions are found in olivine some of which
even contain water solution (figure, section C) or dense mixture
of gases. The large inclusions are sparsely distributed at ran-

dom, their sizes may range up to 100 microns in diameter
(figure, sections A and B). These are primary inclusions trapped
during crystallization. Secondary inclusions are most abundant
and usually very small, occurring along healed fractures and
were probably formed at various stages of magmatic activities.
We have found many cases of pseudosecondary inclusions
which occur in slightly curved linear distribution which termi -
nates abruptly within the central portion of the olivine host.
They represent early fractures which healed while the crystal
was still growing. Some of these inclusions are filled with glass
or fluids, but others have crystallized to form granular masses of
one or more minerals among interstitial residual glass (figure,
sections E and F).

Melt inclusions exposed on polished sections prepared for
electron microprobe analysis have been examined under high
magnifications in a scanning electron microscope (sEM)

equipped with an X-ray energy-dispersive spectrometer. Re-
sults of this study indicate that there is direct correlation be-
tween increasing degree of crystallization in the included melt
globule and depletion of silicon, concomitant with enrichment
of iron in the residual melt. From the globular magma trapped
in the crystal, olivine frequently grows on the walls of the cavity
or as separate grains in the melt until silica is depleted, thus,
producing extremely iron-rich patches of residual melts (see
dark patches on SEM micrographs B, E, and F in figure). Growth
of other minerals such as clinopyroxene and plagioclase identi-
fied in some globules will also enhance this chemical effect.
From the residual metallic melt magnetite, chromite, and spinel
crystallized (figure, sections A, D, and F, respectively). In two of
the primary inclusions examined in detail (figure, sections A
and B), rhythmic concentric structures were observed. They
may be related to thermal fluctuations which took place in the
magma chamber where the fluid was originally trapped in
olivine. Further research will show if this structure is charac-
teristic of primary melt inclusions in volcanic rocks.
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Scanning electron micrographs of fluid inclusions in olivine in specimens 12535 (sections A, B, C, and D) and 10740 (sections E and F).
A. Primary iron oxide melt inclusion, now occurring as a skeletal magnetite crystal surrounded by a matrix of olivine and residual iron-rich
glass. B. Primary iron-rich silicate melt inclusion crystallized to form rhythmic shells of olivine and glass. Dark patches are silica-poor, Iron-
rich glass. C. Halite daughter mineral attached to wall of cavity from which saline solution leaked. Needles are sulfide minerals. D. Iron-rich
globule containing chromite (large white crystal) and pyrrhotite (small white crystal on left). E. Pseudosecondary iron-rich melt inclusion
crystallized as granular olivine and residual silica-poor glass. F. Pseudosecondary melt inclusion crystallized to form plates of spinel and
residual glass (dark gray). ( " Vim" denotes "micrometer:')
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The figure (section C) shows an empty cavity, perhaps pre-
viously filled with a saline solution in which a halite crystal
precipitated (white crystal with dissolved corners). Such inclu-
sions are important in understanding processes of magmatic
contaminations. The inclusion shown in the figure (section D)
occurs in a halo formed by minute dust-like inclusions. This
inclusion contains a daughter mineral of chromite and a smaller
crystal of pyrrhotite which contains minor amounts of zinc and
copper. Other inclusions in the same halo contain, respectively,
apatite, sanidine, ilmenite, and spinel. Understanding whether
these phases are truly daughter minerals crystallized out of the
trapped melt, or whether they are accidental solid inclusions,

would contribute significantly to studies of liquid immiscibility
in silicate melts. If all inclusions within this halo were trapped at
the same time and had a homogeneous composition, we would
expect to find similar daughter minerals in all the globules.
Crystallinity in granular masses in pseudosecondary inclusions
such as those presented in the figure (sections E and F) may be
used to determine relative trapping ages of inclusions. Further
research on fluid inclusions of olivine in xenocrysts and nod-
ules will answer some of the questions discussed above and
may provide a useful method for correlating ultramafic nodules
and xenocrysts genetically.

Eruption of Mount Erebus and Ross
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Mount Erebus (3,794 meters) is the largest of four major
volcanoes that form Ross Island. A convecting lake of molten
anorthoclase phonolite lava occupied an inner pit crater (220-
meter diameter) within the 550-meter diameter main crater
from 1973 until September 1984 (Kyle et al. 1982). The evolution
of the lake and its convective flow patterns had been observed
every year since its discovery in January 1973 (Giggenbach,
1^yre, and Lyon 1973; Kyle et al. 1982).

Dramatic changes occurred in this unique magmatic system
St before the 1984 - 1985 austral summer. The steady-state

c nvection of magma observed for nearly 12 years apparently
s owed or stopped, possibly due to an overall cooling of the

stem, and the surface of the lake crusted over. Free gas flux
f om the glowing lava lake surface was inhibited, and the gas
s arted to become trapped under the solidified crust. Since 13
S ptember 1984 this trapped gas has been released in rather
v olent explosions. During the most violent eruptions in Sep-
t mber, mushroom-shaped eruption columns rose as much as 2
k  ometerS above the crater lip, and highly scoriaceous bombs,
Mn asuring up to 10 meters in length, were thrown as far as 1.5
ki ometers from the crater.

The 1984- 1985 eruption of Mount Erebus is the most signifi-
cant event since the discovery and naming of the volcano by Sir
James Clark Ross in 1841 (Ross 1847). At that time the volcano
may have been in a similar state of activity, based on descrip-
tions by Ross's party: "emitting smoke and flame. . . to a height
of between 1,500 and 2,000 feet above the mouth of the crater

bright red flame.. .was clearly perceptible."
In the 4 years prior to the present eruptive cycle, strombolian

eruptions of Mount Erebus were instrumentally detected at
rates of about two to six per day but were generally too weak to
be seen at the U.S. and New Zealand bases 37 kilometers from
the volcano. In contrast, many of the recent explosions were
seen and sometimes heard by antarctic personnel in the
McMurdo Sound region. On 17 September, observers on the
sea ice near Hut Point, 37 kilometers from the volcano, saw a
bright glow associated with an explosion that occurred at 10:10
universal time (UT). Seven minutes later a second explosion
hurled glowing bombs 600 meters above the crater, as observed
by another group of people at Butter Point, 70 (!) kilometers
from the volcano. On 16 September "booms" were heard at the
Scott Base ski field and on 26 September at a hut in Windless
Bight.

Explosions were well recorded by the worldwide standard
seismograph (Wwss) at New Zealand's Scott Base, by the radio-
telemetered seismograph network on Erebus Volcano [oper-
ated since 1980 by the International Mount Erebus Seismic
Study Group (IMESs)], and by an array of infrasound detectors at
Windless Bight, 29 kilometers distant (operated by C.R. Wilson
and co-workers). Some of the stronger explosions that occurred
between 13 and 19 September generated surface Rayleigh waves
of sufficient amplitude to excite the Amundsen-Scott South Pole
Station tidal gravimeter (operated by L. Knopoff and co-
workers), 1,400 kilometers from Mount Erebus. These events
had surface wave magnitudes of 2.1 to 2.5. Figure 1 shows daily
event counts from these different instruments.

Much of the ejecta was thrown to the north through a low
saddle in the crater rim, blanketing the outer slope of the vol-
cano with black bombs, some of them steaming as they landed
on the snow. Most of the bombs averaged 2 to 4 meters in length
and landed within the upper 150 meters of the north crater rim.
Occasional bombs reached, but did not damage, the Erebus
summit hut which was built in 1978, 400 meters from the crater
lip. Obviously, we did not attempt to reoccupy this shelter
during the past field season. Instead, a new hut was erected in
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