
from Mt. Petras, the Ickes Range, and from several nunataks
along the Ruppert Coast for K-Ar dating, chemical analysis,
and paleomagnetic studies that will help illuminate these pre-
Cenozoic relationships.

Volcanic activity associated with rifting in Marie Byrd
Land appears to have commenced in the Oligocene and ex-
tended into Recent time. Many of the central-type volcanoes
in this region occur in linear chains, some oriented north-
south and others oriented east-west; the age of volcanism ap-
pears to change systematically along the lengths of the chains
(LeMasurier and Rex, 1977). Both the evolution of these
lavas and the mechanism of this migration seem quite
different from the more familiar examples in the ocean basins
(for example, the Antarctic plate has remained stationary
during the period of these migrations); it is hoped that a
thorough study of this activity will provide some insight into
the relationships between volcanism and rifting in a continen-
tal region.

During the 1977-78 season, detailed collections were ob-
tained from the Ames and Flood Ranges, and steaming
fumarolic ice towers were observed at close hand on the sum-
mit of Mt. Berlin. The Ames and Flood Ranges are linear
ranges oriented at right angles to one another, and each range
is a chain of coalescing central type volcanoes. With K-Ar
dating and chemical analyses it should be possible to deter-
mine the eruptive and petrologic histories of most of the
volcanoes in these ranges. This will form a basis for deter-
mining whether migrations of activity have actually taken

place there and for evaluating mechanisms to explain the
migrations.

We thank Lt.Comdr. Mike Brinck and all U.S. Navy per-
sonnel under his command, and Dave Pluth and the Holmes
and Narver camp staff, for their interest, cooperation and
helpfulness during our stay at Mabel I. This work was sup-
ported by National Science Foundation grant DPP 76-04396.
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Volcanic activity at Mt. Erebus,
1977/78
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On 28 November 1977, P. R. Kyle, H. Lee Muncy (The
Ohio State University) and Peter Farrell (field leader, New
Zealand Antarctic Research Program) made a 6-hour visit to
the summit crater of Mt. Erebus to observe volcanic activity.
The authors made more extensive observations duringJanu-
ary 1978. We spent 2 days acclimatizing at Fang Glacier prior
to working at the summit from 3-13 January. W. McIntosh
also made three 1-day visits to the crater during late January
to provide support for another U.S. Antarctic Research
Program party.

In general, the observations of the lava lake were hindered
by the dense gaseous plume emitted from the degassing

anorthoclase phonolite lava lake; however, W. McIntosh had
clear conditions on 22 January. Observations made on this
day are described below.

The most significant change in the activity during 1977-78
was an increase in explosive strombolian eruptions. During
the 1976-77 field season (22-31 December) no explosive
eruptions were heard, although in previous years they had
been frequent (Kyle et al., in press). Compared with the
1972-1975 period, eruptions during 1977-78 were more fre-
quent and possibly larger. The frequency and duration of
eruptions are shown in figure 1. During 3-13 January, 36
eruptions were heard, an average of four per day. Frequency
ranged from one (6January) to six (7 January) eruptions per
day. We believe that most of the eruptions originated from the
active vent (figure 2). The distribution, size, and number of
bombs littering the northeast quadrant of the crater attest to
increased activity. Numerous fresh bombs of up to 4 meters in
length were found during November 1977 (figure 3). The
number and size of the bombs were greater than those ob-
served in any previous season since observations began in
1971-72. Pelts Hair of up to 100 millimeters in length was
particularly common and was found lying on the snowy
northern flanks more than 3 kilometers from the crater
(figure 4).

The persistent lava lake showed no apparent increase in
size over that observed (figure 2) The south side of the inner
crater had a large depression parallel to the ridge that divides
the inner crater. Subsidence along the depression may be
caused by a slight lowering in the magma column level. On
the eastern end of the lava lake two raised benches of consoli-
dated lava also suggest a slight lowering in the lava lake.
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Figure 1. Frequency and
duration (in seconds) of
eruptions of Mt Erebus
from 2-17 January 1978.
Eruptions also were
classified according to
their Intensity on a 5-point
scale: vw (very weak), w
(weak), N (moderate), s
(strong), vs (very strong). D
Indicates the eruption was

a doublet.
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Figure 2. Summary of the development of the anorthociase phonollte lava lake at Mt. Erebus.

Activity within the lava lake consisted of three main
features (figure 5): (a) lava upwelling in nearly circular areas;
(b) small bubble-like degassing eruptions; and (c) downwell-
ing of the consolidated crust along planar troughs or "sub-
duction zones." As a series of observations over a 1.3-hour
period on 22 January 1978 shows (figure 5), there is no pat-
tern to these features. The sketches (figure 5) seem to indicate
central upwelling and peripheral downwelling, but this was
not quite the case. While there was moderate and steady
downwelling along the northern wall, downwelling along
central subduction cracks was more rapid or at least more ap-
parent. Migration of the subduction zones themselves was the
most easily observed surface movement. Upwelling was

difficult to detect because it did not usually involve bubble
formation, but instead involved a slight increase of surface in-
candescence and cracking of the lava crust.

Major element analyses (see table) of four bombs col-
lected in 1977-78 are indistinguishable (within analytical er-
ror) from analyses of ejecta collected in previous years. The
magma column is therefore not undergoing rapid changes
because of crystal fractionation or influxes of new magma.
Apparently the lava lake is the surface expression of a stable
convecting column of magma.

This work was supported by the National Science Foun-
dation grant DPP 76-23440.

October 1978	 33



dr

•'

Figure 3. Fresh anorthoclase phonolite bombs found during
November 1977 on the northeastern rim of Mt. Erebus crater.

Whole-rock major element analyses of volcanic ejecta erupted
from Mt. Erebus.'

197273b	1974-75'	197576b	197778d -

Si02	56.13	56.32	(0.l2)e	55.96	56.21	(0.45)
Ti02	0.95	0.93	(0.02)	0.98	0.96	(0.04)
Al 203 20.04	20.18	(0.04)	19.92	20.11	(0.16)
Fe203f	5.36	5.17	(0.17)	5.49	5.28	(0.25)
MnO	0.21	0.21	(0.01)	0.22	0.22	(0.01)
MgO	0.84	0.83	(0.01)	0.89	0.86	(0.04)
CaO	2.68	2.67	(0.06)	2.65	2.62	(0.07)
Na20	8.41	8.54	(0.08)	8.48	8.66	(0.07)
K20	4.50	4.54	(0.06)	4.57	4.62	(0.11)
P205	0.39	0.38	(0.01)	042	039	(0.02)
Summary 99.51	99.77	 99.58	99.93

aAnalysis made by X-ray fluorescence.
bOne analysis.
'Three analyses.
dFour analyses.
'Standard deviations given in parentheses.
Total Fe as Fe203.
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Figure 4. Recently erupted Pole's Hair found tying on the
northern flank of Mt. Erebus about 1.5 kilometers from the

crater.
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Figure 5. Changing patterns of convection, minor degassing
eruptions (lava bubbles), and areas of downwelllng observed
In the anorthoclase phonolite lava lake, Mt. Erebus, between

1030 and 1150 22 January 1978.
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During December 1977 we undertook field investigations
of McMurdo volcanic group rocks on the northern slopes of
Mt. Morning, with the specific aim of mapping in detail an
area 5 kilometers east of Lake Morning. A sample collected
by Kyle in 1972 from the area had yielded a K-Ar
(potassium-argon) age of 15.4 million years (Armstrong, in
press), making it the oldest known McMurdo volcanic group
sample.

The McMurdo volcanics at Gandaif Ridge (unofficial
name) (78°20'S.164°8'E.) overlie a basement of skeiton
group granitic intrusive rocks and intercalated metasedimen-
tary schists. The granite is similar to intrusives around the
head of Koettlitz Glacier, which tentatively have been termed
the "crag granite" by D. N. B. Skinner (personal com-
munication, February 1978). According to Skinner, the schist
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