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REPORT OF GEOMORPHOLOGICAL AND GEOLOGICAL STUDIES
OF THE WINTERING TEAM (1957-58) OF THE FIRST
JAPANESE ANTARCTIC RESEARCH EXPEDITION

PART 2.

Tatsuo TATSUMI* and Toru KIKUCHI**

Abstract

Geology The whole area surveyed consists
entirely of many kinds of metamorphic rocks
probably of pre-Cambrian age. The plane of
gneissosity or banded structure in these rocks
strikes about NS and dips eastward from 30°
to 60° as a whole, although local fluctuations
and gentle folding structures were observed in
some places (cf. Table 2, and geological maps
and sections in Figs 30 to 34).

The rocks exposed within the region are
classified petrographically with their modes of
occurrence into six types as follows:

(1) Hornblende-pyroxene dioritic gneisses

(2) Marbles and quartzites

(3) Basic bands

(4) Pyralspite-biotite granodioritic gneisses

(5) Biotite granitic gneisses and granites

(6) Pegmatites
Besides, there occur glacial morainic deposits
and erratic boulders.

There are found extensively hornblende-
pyroxene dioritic gneisses characterized by their
light brown color in appearance due to coloring
of feldspars and quartz crystals, and by presence

of pyroxenes and perthite as essential constituent

minerals. They are medium to fine-grained
and show generally weak gneissose structure.
Mineral assemblage of the rock is somewhat
variable, but the most typical one is as follows :
salite-hyperthene-brownish green hornblende-
plagioclase-antiperthite-perthite-quartz. The
rock resembles closely in petrographic features
the charnockites, especially intermediate type
among them, from Adelie Land and Enderby
Land in Antarctica or from pre-Cambrian
basements of other continents.

Phlogopite-diopside-forsterite marble, some-
times being accompanied by scapolite-pargasite-
diopside skarn, and quartzite beds are inter-
calated within some parts of the gneiss formation
of Skallen and Botnnuten districts. Some beds
of the marble contain spinel group mineral
(gahnite ?7), or are rich in graphite.

Basic metamorphic rocks occur as beds, lenses
or irregular shaped bodies of various sizes
within all kinds of the gneisses (cf. Figs. 35, 36,
37, Photoes. 14, 17).

grained and usually black in color. Pegmatitic

They are fine to medium-

facies develop in some bodies of the rocks.
Most of them are composed mainly of mono-

clinic and/or rhombic pyroxenes, brown to
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green hornblendes and plagioclase, but in some
cases, pyralspite, biotite or quartz is included
as essential constituent minerals in the rocks.
Another kind of rock showing basic appearance
too occurs with similar modes of occurrence to
the basic metamorphic rocks. In this case,
however, the rock consists chiefly of diopside
and scapolite sometimes with small amounts of
bluish green hornblende. The former type of
the basic bands is thought to be derived from
basic igneous rocks and the latter from calca-
reous sediments. These seem to resemble the
basic charnockites in other pre-Cambrian base-
ments.

Quartzofeldsparthic gneisses characterized by
pyralspite-biotite assemblage are found widely
in the area surveyed. The rock is medium to
fine-grained and usually white to grey in color.
Gneissose structure is generally observed in the
rock, and moreover, banded structure owing to
development of a band rich in biotite is often
conspicuous. They are mainly composed of
pyralspite, biotite, antiperthite and/or perthite,
plagioclase and quartz. It is sometimes the case

that the rock changes gradually to the
hornblende-pyroxene dioritic gneiss in rather
a short distance, and the boundary line between
them cuts irregularly both planes of their
gneissosity which are parallel to one another,
although the boundary relation of them is con-
cordant in usual cases. Besides, rock of contact
zone about one meter in width of the hornblende-
pyroxene dioritic gneiss with later pegmatites
of granitic composition alters characteristically
to a rock having similar appearance and mineral
composition to granitic gneiss. It seems pro-
bable that these facts indicate that some parts
of the pyralspite-biotite granodioritic gneisses
were metasomatically derived from the hornb-
lende-pyroxene dioritic gneisses.

Biotite granitic gneisses and granites have
the most

always pink-colored feldspars as

distinct constituent mineral. They are fine to
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rather coarse-grained and mainly composed of
biotite, plagioclase, perthite, and quartz, some
of them including a little pyralspite, green
hornblende or antiperthite. They show usually
distinct gneissose structure, but some are quite
massive. These rocks contact in general con-
cordantly with above-mentioned gneisses, but
the case is observed that some of the granitic
bodies seem to be intruded discordantly into
the dioritic or granodioritic gneisses in some
places.

Pegmatites of various mineral compositions
occur as lenticular masses or clear-cutting veins
in all of the rocks already described. White
to grey colored pegmatites having biotite and/or
hornblende as mafic constituents cut through
the dioritic\ and granodioritic gneisses. The
pegmatites of granitic composition including
characteristically pink-colored feldspars are
found occasionally in the region. One of them
occurring as lenticular mass in the biotite
granitic gneiss and an aplitic vein cutting
through the hornblende-pyroxene dioritic gneiss
contain some uranium-bearing minerals. There
occurs another type of pegmatite including
many crystals of magnetite about two centi-
meters in diameter.

None of anorthosite, olivine-bearing meta-
morphics or aluminous metamorphics such as
khondalite were found within the region.

As members of erratic boulders are noticed
crystalline schists of green schist facies, biotite
hornfels probably derived from the Beacon
Sandstone formation, ilmenite-augite basalt and
biotite-sillimanite gneiss besides the above-
mentioned rock types exposed in this region.

Geological and petrological studies will be
published more precisely in other papers near
future.

Glaciology Some observations on continen-
tal ice, sea ice and puddles are briefly noted

here.
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Table 2. Properties of geologic structures observed in the rocky areas surveyed.
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Fig. 30. Geological map of Ongul Islands district (Legend

is given in Fig. 33).
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Fig. 31. Geological map of Langhovde district (Legend is
given in Fig. 33).
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Fig. 32. Geological map of Skarvsnes district (Legend is given
in Fig. 33).
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Fig. 33. Geological map of Skallen district.
1. Morainic deposits 2. Granitic gneiss and granite
3. Granodioritic gneiss (banded or grey colored)
4. Dioritic gneiss 5. Basic metamorphic rock
6. Marble bed 7. Quartzite and siliceous beds
8. Strike and dip (10° interval) of gneissosity or banded structure
9. Anticlinal axes and direction of its plunge
10. Direction of striation (10° interval)
11. Marginal cliff of continental ice 12. Syowa Station
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Fig. 34. Geological sections of Ongul Islands, Langhovde,
Skarvsnes and Skallen districts (Legend is given in Fig. 33).
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part rich in plagioclase (Skallen district).
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Fig. 38. Map showing areal variation of fast-ice at the sea around Ongul
Islands during the period from February to April in 1957.

A—boundary line between open-water and fast-ice at Feb. 15 B—
March 1 C—March 14 D—March 23 E-—middle of April 1I,1I,
TM—show positions of cracks in fast-ice E.O.—East Ongul Island
W.0.—West Ongul Island T—Teoya Island K—Ongulkalven Island
C. I.—Continental ice slope O.S.—Ongul Strait +—Syowa Station
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Table 3. Thickness of fast-ice.
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Fig. 39. Puddles on fast-ice.
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