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Newly Found Inland Moraine Fields near Syowa Station in 1970
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1. Introduction

Several years have passed since the existence of nunataks or moraines, which
are discussed in this paper, was suggested by the members of the traverse parties

of the Japanese Antarctic Research Expeditions (JARE).
The inland traverse party led by H. Axpo of JARE-10 had a chance to find

the objects. The present authors carried out a preliminary survey of them on

January 25, 1970.
The authors wish to express their sincere thanks to Professor Koshiro Kizaki

for his valuable suggestions and critical reading of the manuscript.
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Fig. 1. Location of the moraine fields.
FI100-F70-F125 is a traverse route of JARE.

\( \
\
% F100(1699m) ;\41 k ({
| \
+ M\
M

T~ 2 /\ﬂ’b DM1~3Jf-’4

Fig. 2. General topography of the vicinity of the moraine fields.
1. JARE traverse route along longitude 43° E and its flag number.

2. General tendency of the slope. 3. Heavily crevassed steep slope
which looks like a glacier. 4. Moraine fields.
Altitudes of F100 (1699 m) and F103 (1713 m) are approximate.
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2. Location of the Moraine Fields

The moraine fields are located in latitude 69° 39’ S and longitude 43° 20’ E at
an approximate altitude of 1,600 m above sea level (Fig. I).

3. Scope of the Moraine Fields

Three moraine fields of some tens to hundreds meters in diameter are distribut-
ed in a direction about N 10° W within a distance of 3 km (Fig. 2). They were
temporarily named M1, M2, and M3 from north to south. The survey was made
on the M1 moraine field, which is the largest of the three, having an area of 460

m x 200 m.

4, Topography

A characteristic topography, trending N-S with an E-W width more than 15
km, is developed in the vicinity of the morain fields (Fig.2). Morain field M1 is
mound-shaped, about 10m in height. In a macroscopic view, however, M1 is
located on the bottom of a wide valley. The valley bottom west of Ml is a
gentle uphill slope on the whole, but its gradient changes as follows; for about
100 m from MI1 the bottom is a gentle downhill slope, which grades into a flat
plain about 1km wide, and then comes a gentle uphill slope with a width of
several kilometers until it adjoins the plateau on which the JARE traverse route
lies. To the east of M1 the slope is remarkably variable. For some kilometers
from MI, it is a gentle uphill slope, then it becomes a heavily crevassed uphill
slope which looks like a glacier. In front of this slope, a shallow valley, several
hundred meters wide, is developed. All these topographic features are found to
continue southward for more than 20 km in the direction of the distribution of the

moraine fields.

5. Constituents of the Moraine Field

5.1. Size and shape

The constituents of the moraine field range from silt to boulder, but most of
them are sand and pebble under 20 cm in diameter. The distribution and occur-
rence of fine-grained material is characteristic (Fig. 3).

The pebbles are mostly subangular breccias, accompanied by a very small
amount of rounded and glacial striae-bearing ones. It was noticeable that all the



58 Masaru YosHipA, Yutaka AGetAa and Minoru Yacr (s

%
o X -

AA.,;( | 1
it Yy o
E Aq;zx ;‘ ‘? III
o d )( ! _V-:Q;v‘l
%X - o\ |
. Lo T2t
4.+ ¥ 0 o
;/'on | \OO—,—-I

* $~ o Y
% *\ \‘ ,/I
+ 1
N
P
/

— \ e
0 10om -

o B B =17 |~ |8

Fig. 3. Sketch of MI moraine field,
1, Pebble-rich area. 2. Pebble-poor area, 3. Fine-grained
material. 4. Clay and silt. 5. Muddy band in ice. 6.

Clay band in ice. 7. Cleavage of ice. 8. Crevasse of ice.
I. New drift and firn area. II. Moraine field, III. Bare
e partly covered by fresh snow.

boulders are angular in shape and are monotonous in rock species.

5.2. Rocks of the moraine field

Fine-grained biotite gneisses with pink potash feldspar-rich granitic pools
are predominant. Some other common types are pink potash feldspar-rich granitic
pegmatite, fine-grained massive-gneissose-banded granodioritic rocks, and garnet-
bearing biotite gneiss. Very few basic rocks, such as amphibolite and garnetiferous

amphibolite, were found.
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6. Snow and Ice in the Vicinity of the Moraine Field

6.1. Structure of snow and ice
Bare ice with sporadic fresh snow is exposed on the eastern side of the moraine

field. The western side of the moraine field is covered with snow drift accumulat-
ed in the lee for a width of some hundred meters. Farther west, it grades into
firn about 1km wide. The firn changes to fresh snow as it goes uphill. The
western margin of the moraine field is bordered by a crevasse which is 50 to 100
cm wide with a depth less than 5 m.

Well developed cleavages, small crevasses, and muddy bands are found in the
vicinity of the moraine field. The cleavages and crevasses dip steeply (nearly nor-
mal). The former strikes generally E-W and the latter generally normal to the
former. The crevasses are not continuous, they are short and not straight. The
width is less than 20 cm. The muddy bands are developed either in the center or
in the margin of the moraine field, and those in the center have a brownish color
due to the inclusions of silt and sand. The width of the bands is 10 to 30 cm.
Five bands run parallel to each other generally in the direction of the crevasses.
Muddy bands of the other type are developed in the eastern margin of the moraine
field. They contain bluish gray silt and clay. One to three bands run parallel to
the eastern margin. All the bands are gently inclined outward from the moraine
field (cf. Fig. 3). /

It seems that the muddy bands of this kind are results of a secondary deposi-
tion of mud and silt transported from the moraine field by the melt water in

summer.

6.2. Characteristics of the snow and ice

The central part of the moraine field is composed of bubbly ice, whereas the
marginal part is of dusty ice containing clay, sand, and pebbles. Along the outer
margin of the moraine field, small streams of melt water with a width less than 1
cm flow out of the moraine field onto the surface of the ice.

The west side of the moraine field is covered by thin soft snow over the old
hard snow. On the east side of the moraine field, bare ice are exposed. The ice
is bubbly just like that of the central part of the moraine field.

In the western margin of the moraine field, a crevasse of less than 100 cm wide
is found incising the old hard snow. The wall of the crevasse is not smooth, and
its lower part is much more brownish than the upper part because of the muddy
inclusions. Depth-hoar of 1-2 cm in diameter is developed on the wall of the lower

part.
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7. Origin of the Moraine Field

Some noticeable phenomena suggesting the origin of the moraine field have

been noticed in the present survey.

7.1. Considering the characteristics of snow and ice, as well as the topography, the
following conclusions may be reached:

1) The topography, and the structure and characteristics of ice suggest that the
ice developed in the vicinity of the moraine fields belongs to the glacier ice*.

i1) The bubble-rich nature of the ice and the characteristic distribution of snow
and ice, as exemplified by the fresh snow in the western area, the firn on the west
side of the moraine field, and the ice in the eastern area including the moraine
field, suggest that the ice is not very decp and has not traveled a great distance.

iii) The central muddy bands suggest that the gradient of the morainic horizon

in the ice can be very steep.

7.2. Judging from the constituents of the moraine field, the following conclusions
may be reached:

1) The moraine field is not a ground moraine and it did not travel a great
distance, because rounded pebbles are almost absent and all the boulders are angular
and of the same rock species.

if) The moraine field might have resulted {rom exposure of a small area or
from subsurface rise of bedrock, because the variety of rock species are poor.

i) The source area of the moraine may be in the south or east of the present
location. It can neiher be very far from the present location nor in the west. Be-
cause the assemblage of the rock species of the moraine differs from that of the
Lutzow-Holm Bay or the Yamato Mountains but resembles that in the vicinity of
Oku-iwa Rock, about 70 km northeast of Syowa Station (Yosnipa and Anpo, 1971).

7.3. Summarizing the above, the source of the moraine field may be assumed as
follows:

1) It may be a nunatak or subsurface rise of bedrock in the Enderby Land,
not very far from the present location of the moraine field.

if) The moraine field might have been derived from the nunatak as a surface
moraine or from the subice rise as a shear moraine.

iii) To accept the shear moraine hypothesis, the characteristic glacial topography
in the east of the moraine fields and the steeply dipping muddy bands in the center

* In a sense described by YosHipA and Fujiwara, 1963.
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of the M1 moraine field are ascribed to a westward flow of the ice sheet and to
a subsurface rise which changed the downward flow to upward.

iv) It is still unclarified when did the morainic horizon rise or whether the
superposed snow and firn were eroded away to expose the moraine fields in the
present location. Inland traverse, airphotometry¥*, glaciological survey, or the gravity

survey of the surrounding area may serve to solve the problem.
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* It seems that the airborne survey by the Russians over the wide area of Enderby Land includ-

ing the present locality did not find such conspicuous nunataks (Kozrov and Feporov, 1968).



