
Table 1. Tentative correlation of glacial events in Pensacola Mountains with those of McMurdo Sound

McMurdo Sound	 Pensacola Mts.	 Absolute Time
(Denton et al., 1971)	 (this study)	 Scale

Taylor I

Alpine I

Taylor II

Taylor Ill

Taylor IV

Taylor V

T
I:	 I)

Co

02
ca
0

into E

U)
> W:t

.0 U)a

.9 D

>
0)

I Cd	E
I> 0)0

>a)O
cc

Jô 5 A
7

present time

12,200 yr BP

1.6-2.1 m.y.

2.7-3.5 m.y.

>4 m.y.

MioceneCL
i 

0 cc

The glacial record in Davis Valley is worthy of a much
more detailed investigation than was possible during this
brief study of only a few days. The lake and glaciofluvial
features are particularly noteworthy, as evidence for
such processes in this part of the continent has not pre-
viously been reported. One of the greatest problems will
be in establishing the absolute age of these features and
of the moraines with which they are associated. Corre-
lations as shown in table 1 can at present only be con-
sidered as highly speculative.

This report is a product of grant DPP 77-22765 made
to the U.S. Geological Survey.
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During the 1977-78 field season, we discovered an
excellent exposure of tillite interbedded with hyaloclas-
tite at Shibuya Peak (75°9'S/133°39'W) and fresh glacial
striae on granitic bedrock directly beneath hyaloclastite
at Bowyer Butte (74°57'S/134°45'W). The relationships
we observed are similar to those described from the
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Jones Mountains, 1,150 kilometers to the east along the
same coastline (Rutford et at., 1972). These discoveries
provide direct evidence for a subglacial (as opposed to
submarine) environment of formation for the basaltic
hyaloclastites at these localities, and they also provide a
basis for distinguishing between glacial erratics and xen-
oliths in other hyaloclastite localities. Those discoveries,
first announced in this journal last year (LeMasurier,
McIntosh, and Tewksbury, 1978; Karlén and Melander,
1978) are described in more detail in this article.

Shibuya Peak and Bowyer Butte are isolated nunataks
located about 40 kilometers apart along the Hobbs
Coast. They lie within a group of north-south-trending
fault block nunataks that are composed of pre-Cenozoic
granitic and metamorphic rocks and overlain by Upper
Tertiary basaltic hyaloclastites and lava flows. The un-
conformity is an erosion surface of generally low relief
that is exposed at different levels in different nunataks.

At Bowyer Butte, the unconformity lies approximately
800 meters above sea level and 400 meters above the
level of the ice sheet. The basement rock here is Un-
weathered granodiorite porphyry. Very fresh glacial
striations on the granodiorite pass beneath the hyalo-
clastite (Karlén and Melander, 1978); at one spot, hy-
aloclastite slabs can be peeled off the unconformity to
expose the underlying striations.

The unconformity is overlain by approximately 5 me-
ters of hyaloclastite, which in turn is overlain by basalt
flow rock of a thickness that is undetermined but known
to be less than 100 meters. We searched, unsuccessfully,
for tillite and glacial erratics at this locality. Basalt col-
lected in 1967 from a nearby locality on Bowyer Butte
yielded an apparent potassium-argon age of 13± 2 mil-
lion years (LeMasurier and Rex, in press). The potas-
sium-argon age of basalt from the striation site is now
being determined.

At Shibuya Peak, basement rock lies below ice level,
and the entire nunatak is composed of subhorizontally
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exposure of tillite-rich hyaloclastite on the north-facing
slope of Shibuya Peak, looking east. Light-colored clasts are

granitic basement rock.

stratified basaltic hyaloclastite, with an exposed thickness
of roughly 240 meters. Tillite-rich hyaloclastite occurs
within roughly the lower one-third of this section.

The tillite-rich hyaloclastite is distinguished by an
abundance of rounded boulders of plutonic and meta-
morphic basement rock imbedded in a matrix of un-
sorted and very poorly stratified hyaloclastite (see fig-
ure). The largest boulders are roughly 40-50 centimeters
in diameter, and they range downward in size to rock
fragments and crystal clasts that are visible in thin sec-
tions of the matrix. A rough visual estimate indicated
that these clasts make up 10-30 percent of the deposit.

The matrix hyaloclastite is composed predominantly
of fragments of basaltic glass less than 0.5 centimeter in
diameter. However, larger clasts are common, and they
almost invariably are more crystalline than the smaller
clasts and are essentially holocrystalline if larger than
about 5 centimeters in diameter. It is quite possible that
some of these clasts were transported by ice from other
localities and deposited with the granitic boulders. This
caused us concern in selecting samples to date the de-
posit. Only the freshest, most common, and least rounded
clasts were selected for dating. A sample collected uphill
from the tillite in 1967 yielded a potassium-argon age
of 4.4± 0.2 million years (LeMasurier and Rex, in press).
Multiple samples are now being dated from the tillite
locality.

A very few of the granitic boulders are sheathed in a
thin layer of lava, which raises the question of how to
distinguish between glacial till and xenoliths. Our con-
clusion that very few of the non-volcanic clasts are likely
to be xenoliths will be documented in a future report.

The relationships in this deposit suggest that the erup-
tion of basalt took place beneath an ice sheet that was
carrying a substantial amount of moraine. The eruption
evidently melted the glacier and incorporated its load
into hyaloclastite that was forming as lava came in con-
tact with the ice and glacial meltwater. The lower one-
third of the deposit (roughly 80 meters of thickness)
appears to represent this interaction. In the upper part
of the deposit, the hyaloclastite becomes finer grained
and better stratified, and plutonic cobbles become smaller
and more widely scattered. Although the total thickness
of tillite-rich hyaloclastite may seem large, the total
thickness of tillite without the hyaloclastite matrix would
probably be on the order of 20 meters. This still suggests
a rather large glacier, particularly in view of the fact that
it probably represents almost instantaneous deposition
of moraine, rather than accumulation around a station-
ary or slowly retreating ice margin.

In summary, the Bowyer Butte and Shibuya Peak dis-
coveries add further documentation to earlier interpre-
tations that hyaloclastites in Marie Byrd Land and Ell-
sworth Land are a kind of glacial deposit—the product
of subglacial volcanic eruptions like those in Iceland
(Rutford et al., 1972; LeMasurier, 1972; LeMasurier
and Rex, in press). The Shibuya Peak discovery suggests
the possibility that the rounded, fresh granitic boulders
occasionally observed in other hyaloclastite deposits in
this region may be glacial erratics rather than xenoliths.

Our field work in Marie Byrd Land has been sup-
ported by National Science Foundation grants DPP 76-
04396 to the University of Colorado and DPP 76-24209
to the University of Maine. G. W. Grindley participated
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in our fieldwork as a visiting scientist representing the
New Zealand Geological Survey.
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In January 1979, further mapping was carried out on
a large system of mirabilite beds on the Ross Ice Shelf

Figure 1. Location map of major mirablilte beds, McMurdo Sound region.
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