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Yutaka NAKAI*, Takashi KANO** and Shin-ichi YosHIKURA*** 

Abstract: The authors, members of the summer party of the 19th Japanese 

Antarctic Research Expedition, 1977-1978 (JARE-19), surveyed the geology of 

the following three area'>: Cape Ryugu, Oku-iwa Rock and Telen in East 

Antarctica. 

The Cape RyG.gu area is composed chiefly of biotite gneiss, garnet-biotite 

gneiss, melanocratic biotite-hornblende gneiss, amphibolite, pegmatite, aplite 

and granite. The area shows a simple monoclinal structure trending generally 

E-W and dipping 30° -50° S. 

The Oku-iwa Rock area is composed mainly of biotite gneiss, biotite

hornblende gneiss and pink granite. The area is subdivided into folded biotite 

gneiss zone, migmatitic biotite-hornblende gneiss zone and Jeucocratic biotite 

gneiss zone successively from north to south, and each zone trends E-W and 

dips 40° -60°S. 

The Teien area is composed of garnet-biotite gneiss, hornblende-biotite gneiss, 

charnockitic gneiss, clinopyroxene gneiss, amphibolite and quartzite. The area 

has the stratigraphical successions of lower pelitic gneiss, middle charnockitic 

gneiss and upper psammitic gneiss intercalated with quartzite and basic gneiss 

beds from west to east. The foliation generally strikes N-S and dips 20°-40°E. 
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The geological maps and the list of rock specimens collected from these 

areas are shown and some logistic difficulties for the geological field investiga

tions are discussed. 
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Table 1. List of geologists and geological studies of the Japanese 
Antarctic Research Expeditions (JARE 1-19) . 
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Table 2. List of the ice-free areas and published and planned geological 
maps around the Syowa Station. 
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Fig. 1. Location map of the ice-free areas around Liltzow-Holm Bay 
and Prince Olav Coast, East Antarctica (Numbers in Fig. I 
correspond to those in Table 2). 
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�3 ±-th¥:W-frl1[f;E-� 
Table 3. The plans for the studies of the so/idearthsciences in JARE 19-24. 
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-»tli--C:' � tJ:. iJ. "? tc. . 

C 1 ) 2.5 7J5f0) I :ttg•�O){t�. C 2 )  ::t�:ttg�0)1v - r � 'Y 7
°

{t�. C 3 )  EE · �  

��f-+O)f*�. c 4 )  :ttg•tiJi!r c:kmJi!r . ,}ttJi!r) O)wli!�. c 5 )  n.aJt-¥JL �r:J:riJ. G O)n 

EJtgffiO)ffl�. ( 6 ) fflffifflaMffi�JEBK J: 0 aMtt����. ( 7 )  � * 7 7 1 r K J: 

0 if;twt���. c s )  m����. 

wlil�vi. ,  § Ef]Jtg� 0) tJ:. 0 ""'  < i:r::kJffi vc � - 7- =t- -v :/ 7
°

��vt, � B iJ.  G 2 �r�,�§t�
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O)Jtg%, Jtg•O)•R O)rem. E:fi0)5fffl · ip15�$ t wlil�ntt0)�-. � ��n --:> ts: .  i 

k � O)-�K�fi L -CfflffifflaMffi�JEB, to J: lf � * 7 7 1 r ��ffl L -CaMtt��� 

2:-0)����� 1-, tc. . 
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- � M� c L -C�ffl L tc. . 

5efi�:11g� c -r - v :,,1) --c:- v:t. , 2.5 7573'0) 1 :I:!£%� � �� c L v:::i v:::i ,  fftfl=O) :ut���n "? 
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m�--c:-vi. l Iv - r vC:j:o\, ,"( , �,�vcr,G f, -CfJtt;:ttg��;E l, ,  --v :/ 7
° 

V :/ .�,>"�fi\, , (AJt§ 
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4-ffi] 0)/V/;j:mJ::. ttJtJ L t���vffiditi'  1til, ftJURUJtJ ri�tt tJ: l'' 0) Wal�, iJ® O)�vcvt, f1f:'gUJEflff 

J!-Wal1tM� Ctrf1 itl ftl2 , 1978) v:=.jz)i�t�P'3� C vf Vif�1* --Cc5 0 0) -(' ,  ;,fs:ffl"a" --cvt� 4 K::_ Jm1� 

� 4 � 19 trz�Jr�±-fhj,tg�r�1:�i1«111i1iiJii 1J A r 
Table 4. List of equipments for geological surveys. 

t.° 'Y 7 /'\ / ? -
/8] ['.i'. 7 - ;z 

7(�-IJ}_ / '\ / ? -

5' jf* 
/8] / '\ / ? - 1r1 

7 v - L -1f ,y 7 
�1\=jJ / {  / 
GL ::J / / � A 
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1 t\' 
1 t\' 
2 ::J 30 ff[} 
5 tx 

13- 100 tz 
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4 ::J 
1 f=? 
5 *Jl 
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3 B ,:, 

:& 3 B 
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II 

II 

II 

II 

II 

II 

II 
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f l  2::: Iv t"fllffl-t±--t' 
;fll;[ :1E fT,!f 192 }-f:J 
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f l  2::: Iv Hll:'.ffl-t±-f 
k * f =:.  1fffl (ffi{=1N-Z:' fi , U:f Ui'1f PFD 

55 * ;1;tm 
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66 2jS'. II 63 2JS'. f l 2::: /v t" 1rJ.:'.JlJ-t±-f 



No. 66. 1979] 73 

3. 1. fim1.JO)-� 

� 19 ?J(l]J:t-fujj'.ffilF�:fEl.��j'l 0) 147 B vcbt-: 6 {j-if] O) � G i L �, � 5 vc1F L ts: . ts:. 

tu3*� L tdtf?=iii't;f4vi*9 1200 kg vcJt L ts: .  1Hfil,lg'ZO) {��a'9tJ:: -tJ- :/ 7° 1v vi �[qj1i]f§'eti=J C 

L --C �:t[ffi:Ltg1i]f§'ef)f vc {:lf;;� � ;h, --C \i '  6 .  

1977. 1 1 . 25 

12. 3 

1 1  
l 

15  

16 

22 

28 

30 
l 

1978. 1 .  9 

10 
l 13 

14 

17 

18 
l 

23 

24 
l 

26 

� s ffi 19 lX�±-!!t'l:��M�ffilfiit!J-jt 

Table 5. The operations of geologists of the summer party of 
JARE -19, 1977-1978. 

JF[�t±\?'g 
$�Jffi� 

l 7 1J ? :,, r ;L,�tf 

7 1J ?  / r ;L,t±\m 
1¥Jt$ 55 ��� 

7J<.�� 
�'§ill'¥�� 

1 
ffil(l[xf'!f� 

1 
til!x 
l:!Bf P �±{!tit� 

l:fBfp�±{!fil'!�ft* 

1 
���:]j: 
1 

27 
l 

30 

3 1  

2 .  1 

2 

3 

10 

25 

3 .  2 

9 

1 5  

16  

24 

4 .  1 
l 

8 

20 

tilbUt� 
1 

tfv!x 
r - v >' �� 

II 

W:l!x1t� 
ffil(l[x 
i:JBfp�±fu�!� 
18 tiz�. 19 tiz][�ffirllx5ET 

7J<.�lU� 
mti 55 ��� 

l -'E - ') � -\' 7-�{E 
-'E - 1) � -\' 7- !±I ?'g 
$��j@J 

l � >' jf :-r - JL,�if 

� / jf ;f - JL,t±\?'g 

*�Am 

3. 2. ffi:'glllflltl!!� 

3 .2. 1 . fif}JO),ffi!f� 

�'g'!l!Ef!vi ,  B *� c L --C Wlob --C 0) �lt:Jm.Jw: ··e� 9 ,  alff1J�:t-fu�t**9 220 km O)Jfil[Wj:Jm 

( � 1) vc � 6 k ob ,  ?x 0) J: ? ts:. H imi � k --c ts: . 

1 .b C J  O) f±JiI Mc tu 1. ,  --C ,  �'§'!l!ffl i --c- O)��iJ:PJ�!§ts:.JEel�fHc &iJ:JIJJt L k�iJ. G �lt� 

fr:f!Job 6 ;::.  c c  L , 1977 if:. 12 J:L*il· G�if:. 1 J Hc iJ.(i- --C  O)t"J 2 �F1=1j��ltMF1=1j c L c-rJE 



74 

0 1 ,km 

� 2  �������� iu�� - �����-�� (�lf!O):j:C5f'J::tZ 7 0)-lJ" / 7° Jl.,:ffi:f:} t -�-t <S )  
Fig. 2. Sketch map of Cape Ryugu and sampling points of rock and 

mineral specimens (Numbers in Fig.  2 correspond to sample 
numbers in Table 7). 

� 6 ��llJfjl fC� ft <S liMtIDill�fijb-� 
Table 6. Log of the geological surveys in Cape Ryugu. 

fl/ a I nm I 7C iii< 

1 977 I ± '�� I ffi 1 ±-tMz: c �- ::z * "'  / ±-tMt�� 12/31 70) 
i �  :l&*Jt!:���1E 

ffiill ±{!MZJlrtG ( T ;nfu,\�) 
'i 1:' 1 978 B DjO) t, -1:  ffi i i'l.!;IZ (� - A :{- -\' / II 1/1 70) 

i �  
ffi II ±fu IZJFiffG 'i -r:-

I 1/2 f=J @"" % I ±fu IZJ!�JfG fJ t1H-tMtf ii!;J(IDil}� 8 5 (201,.._.207) =l 1/3 * I� m 1 ±fu!Zsln'f� II 31 9 (TK302""' 309) 
ffi II ±fu IZ If! i'rG 10 (YN301""'312) � II ±fu IZ* i'rG 6 (SY301 ""'307) 1 /4 1 * Dl % I ii!; IZE!f i'rl� II 12 I 9 (401"-'410) 1/5 * Ow ffi m ±fu IZ If!�� II 10 I 10 (501,.._.510) 1/6 � '�ff�- * I i'l.!;IZ1¥J�� II 8 1 10 (601A'""607) 1/7 ± [lfi ffi m ii!; rz:* EG II 11 12 (701 "-' 709) 1/8 B ft ffiill±fulZEsEG II 8 I 8 (801-808) 1/9 f=J [l'j�O) t,;J � m ii!; IZitH'.fG � I rth!Z:wJ'fG 

±fuj(IDil}� 6 I 6 (Ryl""'BC) 
�*t*• 
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12 J.J 30 B ,  &{ft 66°41' S, 45°40' E iJ• G � l :t 177 km )tj;h,tc. ffEj:-fu� 1�1E!ll, J 

( � 1) v:. fPJ vt, """ Y ::z 7
° 

3< � ·-e� � ti. JU� :ff tc. ti b v:. � � .7-. =\=- -t � 7
° 

� ffl I � g c ffl 

n �go) :�Wfm-e. M1iJ· Gv1Eh/±l 0 ,J\J l ! O) vf c IJ O){iy�v:.�vttc. c� 2 0) BC �,�) . 12 

}.J 31 B ;a:-. G 1 }.J 9 B i -C:'O)IDlu1ffilbvi, � 6 � l cf� 2 v:.� L k c  ? I) -c:-� 0 .  

W 6b 0) 2 B F1=19 vi �Jl filb "a:' �  v:. L --c ffi!E1E "a:' fi 0 tc. . �.R G tL tc. B � 0) i=p-c:-�Jt � "a:' f'p 0 tc. 

'rh ,  t. 0)��0)7(-� 0)-�1EfPJv:.@:3t L t-:m�t:1JfPJ 0) 1v � r "a:'�E�Lf. :t;hv:.fB 0 --C 

IDln1E"a:'fi 0 tc.. �Jtifl.�O) 3 i5 vi ,  c t v:.mffi-c-O)IDlu1fiJ�W'rh --c -c:- t �  IJ ,  EEv:.--:::>1., , --c  

O)�jm��"a:'ffl. 0 tc.'rh ,  -C:' � 0 ti vtfilb"a:'�v:. L tc. . ID1n1E;MF1=19J:f'vi ,  .ft*xITT l 1., 'X�iJ�iwc 

� ,  Ht!Hr-c:-� 0 tc.. 

1 }.J 10 B O)ffjtJIY.-=fJE B .[:J�. x{Wn�� O)k'rh"""- Y ::z 7
° 

3< � iJ���f. :f!!IY.iJ��;M � ;h. 

1 }.J 14 B i -c:-� � .7-. =\=- -t � 7
° 

-c:-�ffl! L tc.. 1 }.J 14 B lf :ff x {� 0) @I fl "a:' i 0 --C ffit!IY. "a:' *1 9 , 

&v:.,t}( 0 k. 

3 .2.2. IDln1E*a*O)ffi!t� 

�'g!ll, vi 67°58' S, 43°55' --44° 10' E v:.{ftii: L ,  Jifgg� 10 km, m�t� 2 km O)JfE� 

1fr-C:-� 0 .  �t{JWviwv:.ffi L ,  m-01Uvi:*:�:1ktR-"- c iwi: � .  wW: O)*fffl5tvi� 10 m O)�m"a:' 

tJ: L --C 1.,, 0 .  Jlfffiv:.*ffi:R < 0) cftc.ffEj:-fu?rf O)�;RJJ[PJ c vf Vif�fi L --C, U *%"a:' tJ: i""�iJ� 

9BJ1i"" Q .  u *�0)%mv:. viJ§,, < O)M2iJ�t¥tE L ,  �zB1., '�*�:1ktR*Ylm�r:. vi -1:- v � �;a� 

5t :ffl i"" 0 . 

;:. O)j:-Ji!�O)�JfIDln1tvi s *1% c L --c viW'rh --c -c:-� 0 kiJ�. mm�gJ!a[mfffiv:. ') Jli%0) =¥

-t � 7
°

J&ffiiJ�J! --:::>iJ· IJ ,  -$vi 1971 if. 'J jj;l%v:. 1 IJ IDln1E � tL --c 1., ,  k 1 5 -c:-� 0 k .  

4-@IDln1E · tm�"a:'fi 0 tc.�,��vi�H 94 nm, :l*� L t-:�t4�viii@:H 85 ,�-c:-� Q .  :c 

;h, G O)�*•%. E�, :l*���� E"a:',  � 7 � l cf� 2 K�i"". 

�'g!ll,��"a:'mnlt--t Q ±tJ:£�E�v:.Vii"XO) l 5 tJ: t O)iJ� � IJ ,  t. ;h, G 0)7J':ffl"a:'� 3 v:. 

A) ��£3:JtlffE, B) *IBfirtf����-/#� MEJtlffE, C) -tf � 1=1 E��-/#JtlffE, 

D) a�JtlffE, E) fif � ���-/#JtlffE, F) �@�n�E, G) ���JtlffE, H) � 

ME, I) �OOEJtlffE, J) � f �  3< 1 r ,  7 7
° 

CJ 1 r ,  :ffi/reE. 

*��O) t 0 c t �t-Olll CwW: l IJ ) v:. vi , :±. c L --ci=pfirO)��-/#JtlffE l IJ tJ: Q E�iJ� 
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No. I 
1 

I i i 4 1 
5 
6 
7 
8 
9 

10 
1 1  
12  
1 3  
14 
1 5  
16 
17 
1 8  
1 9  
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 I 

3 1  
32 
33 
34 
35 
36 
37 
38  
3 9  
40 
41 
42 
43 

1 

{i /1;/t :I: · 11n�� � . E:®-*qJ-- C1¥1,ti!R�i'4 

� 7 �'§lil�1f**�<E · ;i:;):t� ;;i'tt4-it 
Table 7. List of the rock and mineral collections in Cape Ryugu. 

Sample I Area [ No. 
201 

I 

I 
204 I 
205 I I 
206 

I 

I 
207 I 

TK302 
I 

I 
TK303A I 
TK303B I 
TK303C I 
TK304 

I 
I 

TK305 I I 
TK306 I 
TK308 II 
TK309 II 
YN301 II 
YN303 II 
YN304 II 
YN305 II 
YN306 I I  
YN307 II 
YN308 II 
YN310 II 
YN3 1 1  II 
YN312 II  
SY301 II 
SY302 II 
SY304 II 
SY305 II 
SY306 II 

SY307 II 

401 I 
402 I 
403 I 
404A I 
405 I 
407 l 
408 I 
409 I 
410 I 
501 III 
502 III 
503 III 
504 III 

Rock type 
I 
No. / 

I 

M bi Gn 
1

44 
C bi Gn I 45 

1
46 M bi Gn 

C bi-ho Gn 47 
M bi Gn I 48 
Peg i 49 
M bi Gn I 50 
Mela bi Gn I 5 1  
Bi Gn i il 
Ga-bearing mela bi Gn I 53 
Mela bi Gn I 54 
F-m px Gn, 1 55 
Diop-qz-f eld rock 

1

56 
F bi-px Gn 57 
Ga-bi Gn 

I 58 M bi Gn 
F bi Gn I 5 9  
Mela f b i  Gn 

I 

1 
60 

M bi Gn ! 61 
M bi Gn I 62 
F bi Gn 1 63 
Bi-ho Gn 

I 
64 

M bi Gn I 65 
M-c ga-bi Gn 1 66 
Mela rock 

1
67 

Eclogite like rock 68 
M bi-ho Gn 

1
69  

F mela bi  Gn · 70 
M ga-bi Gn 71 
M-c bi Gn 72 
M leuco ga-bearing bi 73 
Gn 74 
M-c bi Gn 75 
F-m bi Gn 76 
M bi Gn I 77 
Peg 78 
Bi Gn 79 
Peg 80 
F-m ho-bi Gn 81 
Mela f-m ho-bi Gn 

I 
82 

Ap I 83 
M bi Gn I 84 1 

Mela bi Gn 
I 85 I 

I 
M ho-bi Gn 

I 
I 

1 Si bi Gn 
I I I 

Sample 
No. 

505 
506 
507 
508 
509 
510 
601A 
601B 
601 C  
602 
603 
604 
605 
606A 

606B 

607 
701 
702 
703 
704A 
704B 
705A 
705B 
706A 
706B 
707 
708 
709 
801 
802 
803 
804 
805 
806 
807 
808 
Ryl 
Ry2 
Ry3 
Ry4 
Ry5 
BC 

I 
Area I Rock type 

Ill I M si bi Gn 
III 
III 
m 
III 
m 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
III 
III 
III 
I II  
III 
III 
III 
III 
III 
III 
III 
III 
III 
III 
III 
III 
III 
III 
III 
III 
I 
I 
I 
I 
I 
I 

I Ho-bi Gn 
j 

M-c bi Gn 
, Ho Gn 
I C si bi Gn 
I M  bi Gn 
I • 
i Ga-b1 Gn (normal type) 
i Ga-bi Gn (mela type) 
1 Ga-bi Gn (leuco type) 

Bi Gn 
Ga-bi Gn 
Ga-bi Gn 
M bi Gn 
Bi-ho Gn (black part) 
Bi-ho Gn (psammitic 
part) 
Ga-bearing bi Gn 
Fold c-m bi Gn 
Epi-px bearing bi Gn 
Bi Gn 
Ga-sill-bi Gn 
F ho Gn 
Ho Gn, Amph 
Ho Gn 
Sill-bi Gn 
Ho Gn 
Bi Gn 
Leuco bi Gn 
Bi Gn 
F si Gn 
M bi Gn 
M si Gn 
F-m si Gn 
F bi Gn 
Cryst Ls 
Augen Gn 
Mela bi Gn 
F-m mela bi Gn 
F-m px Gn 
Px Gn 
Peg 
Bi Gn 

I 
M bi Gn 

I 

I 

Amph: amphibolite, Ap : apatite, Bi :  biotite, C: coarse-grained, Cryst : crystalline, Epi :  
epidote, F :  fine-grained, Ga: garnet, Gn :  gneiss , Ho :  hornblende, Leuco : leucocratic, Ls : 
limestone, M: medium-grained, Mela: melanocratic, Peg: pegmatite, Px: pyroxene, Si: 
siliceous, Sill : sillimanite. 
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Fig. 3. Geological map of Cape Ryugu. 
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� O)��-fE:Jt MB� 0)1¥J{U1J , �iP vt J::J::{:tnui , tWi1tJ£�J1Ji�-1B:fi'1M::fi Jt MB mil; ,  
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3 .3 .2. �1tit1:* 0)fr� 

�¥Hi 68°42' S, 40°48' -52' E vc.{ftti L, *1§*9 3 km, fflitJN7($Wi*9 1 .5 km 0) �¥} 

j!ffij} -·ect) Q .  it-0Wvi$VC iii L, ffl -OW vi *�7k1*"'-m �, r§ill�vi�¥}7j(/5Jvc J: � --C:!i � h --C 

\, \ Q ,  :1:tgll;O) �f*v:tJ:��i¥J1:P Q �iJ� -c 2t> Q .  *�7J(J*vcili:�-t" Q :1:tg1iHc v:t .:i:- v � :/�rl:© 

� 8 ��±{h��*�� . �twg,:i�-Ji 
Table 8. List of the rock and mineral collections in 

Oku-iwa Rock. 

No. Sample Rock type No. 
1 250 1A Mela bi Gn 2 250 1A' Mela bi Gn 3 250 1B Leuco bi Gn 4 250 1C Leuco bi Gn 5 2502 Leuco bi Gn 6 2503 Leuco bi Gn 7 2504A F black bi Gn 8 2504B F-M leuco bi Gn 9 2504C Bi-bearing amphibolite 10 2504D M leuco massive bi-ho Gn 1 1  2504E Mixed rock type of 2504C and 2504D 12 2505 F bi-bearing amphibolite 13 2506 F bi amphibolite 14 2507 F bi amphibolite 15 2508A Leuco c-m bi Gn 16 2508B Bi Gn 17 2508C Bi Gn 18 2509 Bi Gn 19 260 1 Mela m bi Gn 20 2602 M-f red granite 21 2603 Leuco bi Gn 22 2604A Bi-ho Gn 23 2604B Granitic vein in 2604A 24 Ml Basic inclusion 25 M2A, B C ho-bearing dioritic part 26 M3 Migmatitic rock 27 M4 Migmatitic rock 28 MS Migmatitic rock 

Bi: biotite, C: coarse-grained, F: fine-grained, Gn: gneiss, Ho: hornblende, Leuco: leucocratic, M: medium-grained, Mela: melanocratic. 
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(�q:iO)iJt-f�Hi� 8 0)-tr '/ 7
° 
;t.,::fil:-Js- 2:::-J&-t �)  

Fig. 4. Sketch map of Oku-iwa Rock and sampling points of rock 
and mineral specimens (Numbers in Fig. 4 correspond to 
sample numbers in Table 8). 
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r ���B�OOEWaR£, D) ��n�� - 7 � 7 1 r · � �� !;J 1 r . 
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e �  6 .  �:fifflVi*E§K. 

ti G u, *�i��t{Jl� (wfJlO K.JliJ; vt l:J&rW:O)�Jti BR TN;©O)� L � ' ,�� BJ.J=l-JtR!smiJ:7} 

:;{ff L ,  .:C O)J:{:sHUi � !f� 1;, 1 r ��� BJ:�OOEX-aJ�ifm-iJ:, � G vc.J:{31.v,:::.H{s��� -BJ. 

� !;J 1 r {t L ,  tfS� O)OOt*£�£"""-Tf£1ti" 6 fJFfiJ:tmi� � ;h 6 .  TEM1!s, 7 7
°
7 1  r ,  

� ;f � !;, 1  Hi,  :81'e O) }J 0 �:f:i��i\:vC.,frd:,-. ,  �tE§-g:fl O)jr',kf� BR O)� L � ,��� ax-M�£1fr 

.:pvc..5t1JJ L ,  ;:. ;h G 0) .P vc. t [qj;J:ir:::.� L � ,:mctutfltgiJ:B;gc!J G ;h 6 .  

tm�tw:�vt , -�vc.*E§ vc.31f � 'JEIP1 � t 'b 40
° 
,...,60

° 
--r-m """@:�4--t 6 .  ftf?�ctb O) �  L � ,  

��-BJ.Jl �£11rvc.5eJii" 6 r�illl lflfbv:t*Esn 1P1Esm 'b ��i". 
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Fig. 5. Geological map of Oku-iwa Rock. 
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3. 41. -=r - 1..-' :,t tt!!� 

3 .4. 1 .  fi: lli)J O)M:� 

T - v :/ v -i �lfPFIJ�:iliHfiJJW 72 km K- 25 I:) , L .1 - t; c c t r:::. --t ---c v:. 2.5 75;}0) 1 ttg7f;� 
il;%fi � :n --n , 0 iJ�tfil� �l vt f'Fn1t � h --c 1i , t,n, , .  A, @I O)�i!Ht 1 J=J 27 13 �:!Af31JtJtz.{i, trg� 
}EL� 0) 3 ;g O)dJ-iJ;� 0) i i  T - v :/ -''<fMl!b L ,  29 B '=f-{& i t� vi 30 13 !:pgiJi=p vc::. l:::0 

,y :7 7 ,y 

7
° c 1i , 5 75£ --efibh t� . xf!R��v:::. J: 6 ��-rrtoJx O) MfWJ O) f� 6b ,  tii J� 1 J3 3 1  13 ffrtJ vc 

No. 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
1 9  
20 
21 
22 
23 
24 
25 
26 
27 

� 9  � - � � ���-�� - ����-� 
Table 9. List of the rock and mineral collections in Teien. 

Sample 
No. 

13101A 
13101B 
13102 
13103 
13104 
13105 
20101A 
20101 B  
20101 B' 
20102A 
20102B 
201 03 
20104 
20105A 
20105B 
20106A 
20106B 
20107A 
20107B 
20107C 
20108 
20109A 
20109 B  
20110 
20111 
20112A 
20112B 

Rock type 

C peg cpx Gn (so called !NISHI type rock) 
Cpx Gn 
Quartzite 
Ga-bearing q-f Gn 
Ga-bearing q-f Gn 
Ga-bearing q-f Gn 
Leuco b i  Gn 
Basic part in 20101A 
Two-px Amph (massive type, agmatitic breccia in leuco bi Gn) 
Ga-bi Gn 
Ga-bearing leuco Gn 
Two-px Amph (basic concordant layer) 
Ga-bearing leuco Gn 
Giant ga cryst (bi rich thin band) 
Cordierite like porphyroblast bearing bi Gn 
F cpx Gn 
Alternation of  f cpx Gn and f b i  Gn 
Charnockitic Gn 
Giant ga cryst-bearing bi rich band 
Ga-bearing leuco Gn 
Two-px Amph (basic concordant layer) 
Ga-bearing q-f Gn 
Cpx-bearing bi rich layer intercalated in 20109A 
M charnockitic Gn  
Charnockitic Gn  
Ga-bi Gn  
Ga-bi Gn  

Amph:  amphibolite , B i :  biotite, C: coarse-gramed, Cpx : clinopyroxene, Cryst: 
crystal, F: fine-grained, Ga: garnet, Gn: gneiss, Leuco : leucocratic, M: medium
grained, Peg: pegmatitic, Px :  pyroxene, Q-F : quartz-feldspathic. 
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';/ !7 7 ';I 7° vcn1t� 

L 1 .b C J  vc1m& L t::. .  
3 .4.2. �1tiffi*0):/1l� 

T - v :/ vi 69° 39' S, 39°39'-44' E vc{fttft L ,  *�;%9 3 km, 1¥J�t:f&::k�i 1 km O)ffl:;'g

ti!!m"C' t5 o .  �{lWvi$)C ffi L ,  �t{lW, 1¥J-OlUvi -t .:h.f .:h T - v :/7j([iiJ l 7' tJ - v :/7j([iiJ vc l 

-0 --cm� .n --c 1,, , o .  ttl2%0)�tk:vi � o �ii" -e, 4t;k:$vi {.!£ttl2 t tJ: 9 ,  w1J(;o:4t;k:$ i 'c'{� 

A L --C \i , o .  
4-@ 0)�1tvc;fo'1,,  , --cR� L t::.ttl2}�vitt 1s ti!!}� , t*� L t::.�*4�vi 21 ,12. '1:'t5 o .  -l.:h G 

O)�*-�' ;'g-�, ��ttl2�� ��� 9 :fo' J: U� 6 Kffi--t. 
*tt12:t!Jx;�ffinlt--t o :±�tJ:£fi¥HJHc vi?xO) l 5 tJ: t O)iJ�t5 9 ,  -l.:h G 0)7f1fJ�� 7 vcffi 

--r. 

A) -tf !l µ E��-S:Jt%fc:!g-, B) il����-s:��nftWR:!g-, C) 1!;-tf !l µ nil s�Jt 

;0101a 20103 

2�101A t .... 20104 
20l02A, B  

0 

20\osA,B 

k m  

• �c 
20ll2A,B 

20111 g��:��
3103

13·102 
I:flOlA,B 

� 6 r - v :,,f{lr���.:f6' J:: (J'.�::[j • �1/tJ�;/B/-i*�±-tg,8 
(�9:w)=m:%1:i� 9 0) -tj- / 7° ;t,=;:% J::: -!zi" � )  

Fig. 6. Sketch map of Teien and sampling points of rock and 
mineral specimens (Numbers in Fig. 6 correspond to 
sample numbers in Table 9). 
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