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A Note on the Rocks of King Edward VII Land Collected
by the Japanese Antarctic Expedition,
1911-1912.

Koshiro KIZAKI*

FBRIC L >THREINA=F v 2z F 7 — Pt
BEsh DB AICB S 5 HAE

K g B F Bp*

= #9

1911 E~1912 EiZd722C, BE#BKIE o 2ok
BRI LEERTF 8o, TR, BEALE S
X7 K7 — FUpEtIZ /> TRE LTV,
BOLREFERYX VEBBLTCELL. ZhbDE
AZOWTORBIIE TIThbhTw, F7
¥y oz Py — P 7 v 7 BN R
T2HLDh, HA\E, HIFEBRKEOR VT
Y TACHEIRHUZIE 2 b DAy, 13 2& ) ST
EIREETH B.

T\, YO EAEAROHM A AR AREHES
BEWIREFEINTHY, L ABTHEORTT
DEBFEIC LY, TOWA R L TRENT S

ZEMTEL, FIUTL DM ESDDEELYD

~e.

2F 57— 1 (1939) 777 v F (1952)

3% v 7 87— ViR o B A B R K
BEDSe A > 7)) TRVERIZE T 2b 0 Lk~ T
WABN, BRENIATYS, RF o7~ O
DRI THIDNEL, LT Ldenr>7Y
TROLDENS EDHTIEIV. TLAE B LM
tmEzE, TyF2ARBWINIRTAIDERLE
5ThHnH. MULAMHANKT, EREENRY
BIVDTHBMND, 132&0 LckkimItds
NEHTH 5.

BV XyOFBOPnLREAIh I E AR
X, BHEOT KL 73— FILRODDE F-D7
KELT, ZOLRE7 7 2BMmAHZEST 5D
DTHdH., T, RUYEF Uyl 74—F
RO A B K2 TeD THN T L B W HekE»E
Z2BNBM, 5T LebERWI &1k
5. FHROFAENHEINDDZATH B.

Introduction

=

brought to you by i CORE

of Polar Research Repository

About a half century ago, Japan sent an expedition to the Antarctic continent

under Lieutenant SHIRASE who made a few geological observations and collected

some rock specimens.

The ¢ NANKYOKUKI ’’, the official account of the Japanese

Antarctic Expedition in 1910-1912, gives not only the account of their voyage and

journey, but also a description of the mode of occurrence of the rock specimens.
According to the account, Mr. T. TAKEDA, the scientist of the expedition, although

not a geologist, tried to make a brief survey of the geology and geography of the

King Edward VII Land; his account was greatly indebted to the suggestion of

* dbiEE KFERES MM B E M=, Department of Geology and Mineralogy, Faculty of

Science, Hokkaido University.
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Professor T. W. E. Davip, Australia, and Professor S. TOKUNAGA, Waseda Univer-
sity, Tokyo. Besides, the rock fragments from a few emperor penguin’s stomachs
of King Edward VII Land were also described by Assist. Professor Y. WADA,
First High School, Tokyo.

A part of these specimens were sent to Professor DAvVID, and the rest have
been preserved in Waseda University, although they are not available now. For-
tunately, thin sections of these rocks are found among the collections of the
Geological Institute of the University of Tokyo. The petrographical characters of
these rock specimens have not yet been described in detail except by Professor
DaviD (DAviD and PRrIESTLY, 1914). Therefore, in this paper, the writer intends
to give a description of the rocks on the basis of these thin sections.

The writer is greatly obliged to Professor J. SuzUKI for the permission to
carry out this work and for his careful review of the manuscript. He is also
grateful to Professor H. KUNO of the University of Tokyo for lending him the
thin sections, for suggesting the problem and for giving constant encouragement.
He is also indebted to Mr. T. KANAYAMA for assisting him in this work.

The Voyage to King Edward VII Land

According to ‘““ NANKYOKUKI”’, while the sledge party under Lieut. SHIRASE was
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Fig. 1. Sketch map of King Edward VII Land and Edsel Ford Mts.,
based on the map of Antarctica prepared by the American
Geographical Society (1956) and by R, W, Fairbridge (1952).
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travelling to the south from the base camp of Bay of Whales, the Katnan-maru,
the ship of the expedition, sailed for King Edward VII Land on January 19th,
1912, and she anchored at 76°56’S, 155°55" W in Biscoe Bay. On January 23rd, the
landing party tried to ascend the highest point of Alexandra Mts. (perhaps Scott’s
Nunatacks) and intended to survey the rocky outcrops. Though their attempts
were hindered by a great crevasse, the rock exposed on the other side seemed to
be a grey granite. The party constructed a wooden monument in memory of
reaching there, and turned back to the ship. The bottom of Biscoe Bay at the
point of anchoring was found to be composed of grey clay by dredging, and the
depth was 140 fathoms by sounding.

Returning to Bay of Whales on 29th, they found a small bay at 77°50°S,
158°40' W which was named ‘‘ Okuma Bay’’. It is 5.6 km from east to west and
3.2 km from north to south. The bottom was made up of solid rock at 30 fathoms.
They also found more than ten rock fragments on an ice-berg, and further, on the
next day, obtained a large block of about 120 kg. from the same ice-berg. These
rocks were angular and mixed with clay and sand. Accordingly, it was supposed
that these rocks were derived from King Edward VII Land, but it was not so
certain as written by DaAviD and PRrRIESTLY (1914, pp. 4) ‘‘----the specimens of
biotite-- hornblende granite found there in sttw in 1912 by Lieut. SHIRASE of the
Japanese Expedition’’. The thin sections of these rocks are described below.

Description of the Rocks

The rocks are divided into four groups: granodiorite, biotite-quartz diorite,
microdiorite, and metasandstone. The mineral assemblage and their modal analysis
are represented in Table 1.

Table 1. Mineral assemblage and modal analysis of the rocks.

No. of specimen 20 21 J 22 23 | u 25
plagioclase 51.15 47.74 | 52.06 @) " O 47.29
quartz 12.36 | 25.58 23.14 O 1‘ O 30.20
biotite 15.24 13.40 14.24 O ] O 15.22
hornblende 1.15 3.29 8.55 C J O 5.26
kali-feldspar 14.66 9.99 | 2.01 ‘ ]‘ 2.07
magnetite @) @) | @) @)
sphene O O f @) @)
zircon | @) @) O
apatite O\ i O O ; O
sericite | O ‘ @) ! O

zoisite O +5.43 l O O
chlorite @) ) | O @) @)

tourmaline @) || @)
myrmekite O | Z
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Granodiorite (Nos. 20 and 21)
The rock-forming minerals aggregate in granoblastic structure and sometimes

include large phenocrystic plagioclase (max. 4 mm. in length). Plagioclase, the
most abundant and widely distributed feldspar, is subhedral and commonly shows
twinning as well as zonal structure. The anorthite content of common plagioclase
ranges from 23 per cent in the margin to 30 per cent in the core and that of the
large phenocrystic plagioclase from 23 per cent to 37 per cent. Saussuritized core
is common in the large phenocrysts especially. Quartz is interstitial. It does not
show undulatory extinction and includes liquid inclusions in the core. Biotite (1 mm.
in diameter) has a strong pleochroism: X=pale greenish brown, Y=brown, Z
=reddish brown and sometimes shows undulatory extinction in bent crystals.
Hornblende shows also a stfong pleochroism in various shades of green and some-
times is twinned on 100 (Table 2). Potash feldspar is not very abundant, but

Table 2. Optical properties of hornblendes.

f

No. pleochroism | 2V (—) ZNc
- X : greenish yellow 70°—72° 14°—20°
21 Y : green . .
Z : deep green 7 14
X : pale green 68°—80° 13°—19°
22 Y : green - . .
Z : brownish green | 7 14
X : pale yellowish green 74°—84° | 11°—16°
24 Y : pale green
74° 12°
Z : green
X : pale greenish brown 720°—-68° 12°—13°
25 Y : pale brownish green
: 70° 12°
Z : brownish green

microcline-perthite including small quartz grains is common. Myrmekitic inter-
growth between plagioclase and microcline is often developed. The thin section
of No. 20 reveals some crushing effects, so the plagioclase and quartz are granulated
parallel to a crack, and also biotites are chloritized.

Biotite-quartz diorite (Nos. 22 and 25)

Granoblastic structure containing phenocrystic plagioclase is also characteristic.
Subidiomorphic plagioclase (max. 3.5 mm. in length, generally 0.7 mm.) is in lath-
shape and shows twinning and zonal structure. The large phenocrysts are anhedral
and sometimes composed of an aggregate of small ones including smaller hornblende,
biotite and sericite crystals (Fig. 2). The anorthite content of the large zoned
plagioclase ranges from 20 per cent at the margin to 37 per cent at the core, but
in some plagioclase it ranges from 23 or 10 per cent to 45 per cent. Accordingly,
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it is considered that these large phenocrysts have been produced as a por-
phyroblasts in a late stage of erystallization.
Interstitial quartz is fresh and not undula-
tory. Smaller plagioclase and hornblende
crystals are included in the fresh larger
quartz grains. Biotite (1.5 mm in diameter)
has a strong pleochroism: X=yellow, Y
=brown, Z=reddish brown. Magnetite and
zircon are usually included in biotite and
the latter shows a pleochroic halo more or
less. In rare occasions, biotite erystals have

suffered tourmalinization at margin. Brown-

Fig. 2. Plagioclase phenocryst in ish green hornblende (max. 1 mm. in length)

biotite-quartz diorite. is xenomorphic and occasionally reveals

bluish green tint. As above noted, large phenocrystic plagioclase, some quartz

and potash feldspar have also many features which are suggestive of their for-
mation through post-magmatic action or to granitization.

Table 3. Anorthite contents of plagioclases.

No. of specimen 20 21 22 24 25
20—-23 23—37 23—32 20—37
Large phenocryst
_ 10—
Srmall ok . 24—30 23—45 | 2338 20—27
mall phenocrys 10—45 | 50

Microdiorite (No. 24)

The rock is fine-grained and is composed mostly of plagioclase laths (0.2 mm
in length). Phenocrystic plagioclase is rather frequent ; it is partially saussuritized
and altered. The anorthite content varies from 23 per cent to 38 per cent and
sometimes 50 per cent. Anhedral green hornblende and brown biotite occur in
small amounts. Interstitial quartz is fresh and not undulatory.

Metasandstone (No. 23)

Metasandstone shows a feebly schistose character; it is composed of quartz
(0. 3 mm. in diameter and fresh), fine biotite and plagioclase (0.1 mm. in diameter),
but it preserves original texture of sandstone.

Discussion and Conclusion

Lieut. PRESTRUD in AMUNDSEN’s Expedition.collected from Scott’s Nunatacks a
series of rocks which have been determined by ScHETELIG (1915) as granodiorite,
hornfels, biotite-quartz diorite and quartz-diorite schist. SCHETELIG stated that
these rocks were similar to those of Queen Maud Range in South Victoria Land.
STEWART (1934, 1939) also indicated the same possibility from the petrographical
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point of view. STEWART (1939) concluded *‘ Intrusives of the Queen Maud Moun-
tains, South Victoria Land, and those of the Rockefeller Mountains, King Edward
VII Land, high in the alkalies, but lacking in the zonally banding of the feldspar,
should be placed on a third petrographic province.”

In the Edsel Ford Mountains, PASSEL (1945) noted that dark, fine-grained
sandstone alternating with shales would seem to be correlated with those of the
Palaeozoic or Mesozoic flysch-greywacke-mudstones of other parts of West Ant-
arctica. ’

On the other hand, STEWART (1941) mentioned two_sandstones collected by
WADE in the Edsel Ford Mountains which were quite similar to the Beacon Sand-
stone characteristic of East Antarctica.

According to FAIRBRIDGE (1952) ‘‘ the King Edward VII Land suite is correlated
best with the Pre-Cambrian of South Victoria Land, while Marie Byrd Land (Edsel
Ford Mountains) presents an association of rocks best matched with the Palaeozoic
Andean Geosynclinal rocks of Graham Land and the Scotia Are.”

However, it appears that STEWART’s division is not necessary because the zoned
plagioclase generally occurs in the rocks here described, and in granitic rocks the
alkali components may possibly be high in the Andean Folding Zone of West
Antarctica as well as in East Antarctica.

Therefore, the rocks in question are possibly correlated with the Andean Fold-
ing Zone, as indicated also by metasandstone which does not correspond with the
Beacon Sandstone. The writer believes that more detailed tectonic and petro-
graphical investigation is necessary before a conclusion ean be reached.

Appendix

The rock fragments from emperor penguin’s stomach

The landing party caught a few emperor penguins near Biscoe Bay in King
Edward VII Land. The rock fragments from the penguin’s stomach are as follows.

Tuff (greenish white, light and soft)

Voleanics (including magnetite or titanite)

Schalstein (dark greenish black, heavy and hard)

Quartzite

Sandstone (yellowish)

Greywacke sandstone (grey and hard)

Clay slate (black)

Greenschist

Granite gneiss

Assuming that these penguins had not migrated from Edsel Ford Mountains,
these rocks should have derived from King Edward VII Land. As the rock assem-
blage is comparable to that of Edsel Ford Mountains, the geology of King Edward
VII Land appears to be similar to that of the former.
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