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Report of the Dry Valley Drilling Project, 1973-74 

Tetsuya ToRn*1, Nobuyuki NAKAI*2, Hajime KuRASAWA*3 

Yoshio YosmnA*4, Kunihiko WATANUK1*5, Shoichi 0oNo*3 

Hideki MORIKAWA*6 and Kohichi NAKAYAMA*7 

Abstract: The Japanese researches participated in the Dry Valley Drilling 
Project (DVDP) in the McMurdo Sound region during the 1973-1974 sum­
mer season. This project was jointly organized by New Zealand, the United 
States of America and Japan, and started in the austral summer of 1971-
1972 with preliminary investigations-the first phase-such as seismic soundings 
and aeromagnetic survey, which have been completed during the season. 

In the first phase, the Japanese researchers undertook electrical soundings, 
and in the second phase-1972-1973-carried out petrographic and chemical 
analyses of core samples taken from No. 1 and No. 2 · bore holes on Ross 
Island. 

In the survey of the Dry Valley for the third phase, the Japanese 
researchers took special interest in the geochemical problems. · 

The survey party consisted of four geochemists, a geologist and a geomor­
phologist. A technician for thin-sectioning and a field assistant were also included 

*1 .:r-�I�*�· Chiba Institute of Technology, Narashino, Chiba. 
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in order to make the best use of. instruments such as an X-ray diffractometer, 
a thin-sectioner, polarized microscopes, etc. which were contributed by the 
Japanese to the Thiel Earth Science Laboratory in the McMurdo Station. 

From the latter part of October, 1973, five members including a technician 
and a field assistant examined core samples from No. 3 hole and carried out 
field works at the Lake Vanda (No. 4), Don Juan Pond (No. 5) and Lake 
Vida (No. 6) drilling sites. During the drilling at Lake Vida in the middle 
of December, three new members joined the party to work in rotation with 
members who had arrived earlier. They examined core samples from hole 
No. 6 and worked in the field at the Lake Fryxell and New Harbour sites. 

The Japanese were particularly interested in the hydrogeochemistry of 
the lakes the mineralogy of the salt deposits and secondary minerals and the 
isotope geology of volcanic core samples. Accordingly, the field work com­
prised the following tasks : 1) visual observations and descriptions of core 
samples, 2) collection of core samples to be chemically pre-treated, 3) iden­
tification of secondary minerals in core samples, 4) survey of the salt deposits 
in the vicinity of the drilling sites, 5) check of sequential changes in the 
chemical properties of the saline lakes, and 6) survey of bedrock geology. 
Some of the members also worked as site geologists. 
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Fig. 1. Dry Valley area, MuMurdo Sound region . 
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O)�*JJ�-���. ffi:tt!!7iJf��/�-�ooffi�caaO),�, ••���•1��-t-*1& 

��-Offi L, 7 Jl * c 8 Jl *O) 2 @Jt;:.JJrJvt-C, =- 1 - :)- =J :/ f O) !/ =J -1 ?- I- :f- -v -:f--"�� 

Lt-:. 

4 

5 
6 
7 
8 

9 

10 11 
12 

�1 B:;$:���!J;,._ 1' 
Table 1. Instruments and expendable supplies prepared by Japanese Party. 

0 
IHl 

:\lfE�Jtf'F ��fl 
i:p%fil-lj)l*Jr�!j'f.J:;,._ '7 -f 'J -

IAJJ:ffl (;t .,r � -=i: / r JJ 
� Jt = {f(-lj)l*JT�fl 

311-ffii?vf-� 
ffiiJJ:it El jJJ 1vf -� 
�Jtf'F�ffl ,J,� � 

ffi:)'t��il 
����� 
�f*bffi�� 
Xifl!@J:f:fr�fl 
*Wfil �Jtfilll'. :fr;f:Jr� fl 
;t; -y 1'70 1/.- 1' 

•lg1ffi!.fz�� 
,,< / ?!J!L# 
&M�f*� 

C E-100, .,.,.;: :/ 'f-%fil 
300</> m/m 
1-!J A 'J-CE-84, !l-1 � -=i: :/ r· JJ 150_</> x 

0. 6 m/m, �-1 !IP !I =j :/ 7° JU 27, •�;f­
:/ 70 pr Y !J # 
� 1v 1' - "J 'Y 7

° JU 27 Clvf*ffij200 </> m/m) 
..,�.,( 7'' p ;f- !) -y�}t-1! 'Y 1' 
�:/-1!-yJ-, m�. •�m. 7�::z-�7:/ 
7°, ::::x�. v -=t--lj--1 1' -1! ,,< Y 1', tt < fJ 
fflJJ, �j!{:if 7 7' 
::t !) :/ ..,� ;,._ POM 
::z :/� :/-1!- pr - , &:MR?a��fl (LSD), 
R?a��-. ¥•ffl��fl(PM6)# 
.::. ::z y POH -1! ,y 1' 5 
..,� t:::' * ::z / � :/-1! - pr -' tl:it-t*iJJ�fl, 
¥•ffl��fl (AFM-B) # 
.::. ::z :/ S-PO, fflif!-7-7 -ftij��fl# 
.::. ::z y SBR-Ke -1! -y 1' 2 
.::. ::z :/ SMZ, fflif!R?a��fl# 
Jltz 
J't:®�:it SKN � 
HK-21, Q,__,200°C 
GB-19�, 300°C 
10cm� 

1 {$ 
6� 

1 :it 

2 i:r 
1 i:r 
1 :it 

1 :it 

1:it 

1:it 
1:it 
1:it 1 i:r 
1 i:r 
1 i:r 
I i:r 

I i:r 
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// 

// 

// 

// 

// 

// 

// 

:::z1::•-7-..3ryf 

7 ,r 1v 3l --tO)fU!#��it 

.:::)J!!J 
14 *X..?l -1 7

° 
7 -1 .?l -

15 1tT¥1:tt�� 

16 1tTfi'JJt� 

// 

// 

// 

II 

1 9 :f51=iffl Jt ti�ffi 
20 J::Illlxff 
21 7 '7 1v 5l''-1 1- D-.::i:- ;f-:t- v k ;1- :,,· 1-
22 7-.. 7 -1 r !f 7 7-.. 

!i§'JJ::Jl:j t.J /� - !f 7 7,. 

23 t.J -:r 5('' /� Jv-ij-A 
24 ,1 ""'< - .:J, a :/ ;t ,1 Jv 
25 *il!.t:B-tfrffl 7 1v,1 

26 @!*1irnumm1& 
27 @!*1JU3rJffl1& 
28 t.J" 7 7-.. �JI.:� 

:B-�f J:2 - r 

t:'-jJ-
P - r 

29 tttllIJ'r - 7° 

II 

II 

F-1 
;,t� v Y ;( FL 5035 

11 FD 5035 

// 

// 

// 

SP %fil 

FD 5018 
FD 2835 
FE 7.556 

3ttl v Y 7..' 55 mm 
II 50mm 

=f"i'// 

3 

// IA 
// 2 

7-.. � A :::z J:2 -:r1tllvJA, 7
° 7 A 

:t-"'/Y, -it:/3-, Jtrz. s.s'l.. k-1:::z-

1) :::z - BS 450, tf"JIIJ!.:, r 7 Y 7', :lJlfiat 

:::z l::°-JfUl (B 4 2000fj(:5}) tt 
#240 

#400 

#600 
C 200 (25 kg A) 

C 400 (25 kg A) 

C 800 (25 kg A) 

IOOfXA 
0.2gffl 

28 x 48 mm, 50:f:_xJ, 

24 x 24 mm, 100:f:j( J, 
100 ml A 

Jffl;j:fi'* 1. 4'"'-'l. 7 
8;ftlffl ¢8,1:,,+ 
7''µ J:2 7 * JvA 500 ml 
7k r Y 2000ml 

200 ml 

3.5m 
50m 
100m 

2 

3 

'fr 1 -a 
7 

IA 

10 

10 

5 

12 
I 

2 kg 

20 ffi 
10 ffi 
10 

2 
IO 
10 

2 
4 
1 



No. 51. 1974] 
J:I 

Jlll 30 7 ,r Jv Affi 31 !fM CTsl it 32 "ifi.'Jff.-a 33 p ,:, r !J / !f-t 'Y 1-34 v 17 !J / .::7''-t ,:, 1- . 35 xm�m ffi* ;t; - ,v---::. / '7 V ,:, .::7 1 :/ =f'  
!f '7 7 ffl� 7J - ;f; / ffl� 
� .:f:, ffl� ,t; -:, 7 .:t, ;<.  ffi*vtf l) '-<Em 

36 EX 
:?f. 7]" 73 7 - // 
,t;vn =J - " 1050 x 750 x 30 mm, 900 x 600 x 30 mm 7 7 7- I-0050 � 
B, H, HB, 2 H, 3 H, 4 H �. 7ffi 8 1/2 x 1 1 ,  v 17 - ---.. ,:, F'# 8 1/2 x 1 11 :/ 7  9 x  121 / T, 24 x 181 :/ 7 , 301 :/ 7�j P  
!t# lti!JA, -=¥ihA .:::fi:i '.<Em, T '.<Em 

200 100 100 
13" 1 

75 
1 1 �  1 �  

13" 6 
!!' - ;t..  

// 

// 

2000 ti 
3000 ti 
3000 ti 

6 2 ffi 
3000 ti 4 5 1 �  1 �  fJ: :lu, f,aifit 0)*1J1tHc � t-: "'.)  --u1,  DVDP 0) 11::ta,iJ, GJ=l--C�jjjl¥Jtcm:1J-t- 9 -:. c �� c L, ffi!jttc J: IJ 1:.JHliiRU�tHJ!iJ��:ii � .h Q c c t tc , �Ji:ttgWf� -t / 3f - iJ, G 13 *l!:ttgfVf�:11.&� ��cx;f L�:li� f:&,Ji-t- Q /rf iJ,, -$0) 7G,@�*3"fC "'.)\, ' --c  vi�jJQ�O) ffl���O) IA�*'*· * 

E'-X.1*, :ttg'N�:tiJ=iJrtJ: c'iJ ,  Gtmh.ht-: .  3. rr lfJ (J) • � Jru�O)fi,tJ!U �ffi.�-t- �d'c¥el��iJ� . 1 973�10}3 1 0 13  *E'-� EB�#! � l:H¥e L --C iJ ,  G�:¥ffi.� ��7J��ffil-t- 9 1974� 2 J3 27 B t --r:,�rrilrMrl3,vt 141  s rl3, �cht-: "'.) t-: .  -=. O) r13i O) rriJJ�.  � rs,1¥Jm£�tcf;E "'.) --c icilt-t" Q 
3. 1 . wPl!}!i � l�Jil 0) fi liJ 3. 1 . 1 . ** J: IJ wil! "7 .::7 -;r - r'£:t!g i L:' lru�ffi.��� C L --C O) q:tjf:f§Z, �Jl l  13 1:H i!:, x.ffiE-, :Ju J: (}'�;Mrl3,m� � � O) q:t J_)j� 
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-vi, 1973�10JHOB *Ji(�m� l±lJB Lt-:iJ�. J!m��4ft±0) 7' r '7 -1 :::\=- h':.jl� Lt-:t-: 66 ,  10  

JJ 12 S !l '7 1' A r 'f- --i, - 'f- v=.¥1J;;i Lt-: .  t-:tc. t:>v=- =- .:i - :,:;, - 5 :.,,  r-mffiNo, 7 /- 1J n ffi:tmNo 

J '7 1' 7' r 'f- --i, - 'f- $Bm��M L, ht:>�h� c •ffi����. �-0) �� - �- �fi �  

t-: · l OJJ 1 6  B fr:� -;" IJ -;"  - F'£:tmvc.¥1J;;i L, fflffiim�vc.:to� 0 filb��Rtl' Lt-: .  c. ;hvc.�� 

:il!tL -C ,  ,�'5-fkt!LiJqOJJ 21  B *}j(9e, Fi'fJ Jj 26 B -;" !l -;"  - F'£:tmvc¥1J� L -C �mt Lt-: .  

3. 1. 2. -;" .JJ -;" - r£:tmv=-:to� 0 nib 

-;" !l -;" - F'£im c'vi, im$7iff�'.¥:f*J vc.:to� 0 f@/JJ!Uio J:: lj D VDP #3 (� 3 :ffi: § 0) ;f; - lJ :.,, 

!l"JL) ffl�IJ vc.'*1--t 0 ffifr�n�fih:ht-: . 

i f  B *�O) fif� Lkffiflil!U�� tO)@ O)�t:f vi ' l l JLl:ifJ, -;" !J -;"  - F'£:tmvc.Jlj;;g L, 

t-:tc. t> vc:tm$7iff!§e'.¥:-"- O)�ti:n��Mfi � h. Xft@Hfi�ti:vi�J I I ,  Bn-wJWrt-\:to 1: a�Jt1t� 

�ti:vi*ff, !ffi��ffivir::!=1 11.1 , ::klflt, 11&5HJr�vi r::!=1 1J-1n�ttL-ttLJftf:� t t>, 11t�¥z11*�. 

rl¥��vifr:ffil O)ffrb:tHc l i'J ,  iJ:lfLJ}gj�tJ�fih:ht-: .  t0)*5*, 1 l Jj r=pifJvUi'"t""'-c O)� ·ii: 

iJ�AJlb c tJ: � t-: . 

D VDP #3 vi , '"tc·vc 9 Jj 19  B l: i'J ffl�IJiJ�Ji66 GtL -C l , kiJ;, lOJj 23 B ffl�IJ�& 381 me· 

q=i 11:: � :ht-= .  c. 0) ::z 7 vt vt c IL c:·�B c vol.J �M4o/.Jn, G tJ: 0 7l<�tm±Jl-c-, !klllBffivi=?k 

Ef]t.r!Jt��iJt�-C t ,  0 .  c. 0) ::z 7 O)fr:/i ��* L -c ,  ::z 7 O) �UtL § vc�flvc 1!;-i tL 0 1.k c = 

?x�4o/.JO) i:piJ, G 41*, �JI [ ,  r=j=tllJO)�jJvc J: � -c ,  1.ktUil-64,S\, =?k�4o/.J�fl� 220 ,S\ �1* 

� L. im$W!§e'.¥:f*J �O) �-Km L, i k, ��-O)�-K�'"t 0 C. c c Lk .  

u•. im$W!§e'.¥:r*J c'vi*ffvc J: 0 BE�Jt C$1lJ O)flIJ}Jvc J: i'J � �  i c'O) Fa9 , mi� 333 

ttvc.;i¥ Lt-: )  O) {tl t 1=r*tc J: 0 ��-0) Fi'fl{ftf*J:t1J!U5£0) t-:660)�fl0)11::$M.:Ell[ c ::z 7 O)tl 

*ffitJ:fl�, �J I I  vc J: 0 ::z 7 to J: rtffl!IiU:tm,smiill J:: 0 1*� � tLt-=mffi:l1fJJI4o/.J�flO)Xft5Hfin; 

�Mt£ � ;ht-: . 

3. 1 .  3 . F' ':7 -1 /� v - :tmmxv=. :tovt 0 fiffJ 

:x�O)/f�El. - 1J ::z 7
° 

!J - $i!& 0 1  Jj 4 s !J i=z :,:;, 7 ll!l¥) ��-O)�htJ: c'O) t-:66,  TIE J: 

i'J ;il!:h t-: r '7 1 ,,� v - :ttg�O)fflfiiU vi, ,,� :.,, :)"··1N11Jcl:::n•  G 0) 1N1!1'£:ltffi4o/.JO) :f*I&n" GFJ�Ris � ht-: . 

1 )  D VDP #4 c/ � :.,, :)?''yr1i}j) c. :hvi '7 -1 r �/� :.,, frr1i}jO)JNi5!HmO)rr1i}j:;}J(J:::JC�� GtLtdJffi 

i�Uim,s c·, ,,{ - :t., 'Y s,, 3 :.,, 1J�vc l i'J ,  *fifil*6:ltffl'.!J?o0) :J-;.. �:f*I& L J: 5 c '"t 0 t 0) ··c,:b � t-: . 

l I Jj 1 3  B vcm-JfrEt � tLkiJ�. � 14  B '  7 - :/ / !7'' 5 f � J:vf O)�q=t, ,,{ -1 7
° 

O)��- § iJ�WJJ1'£J:2I 

m c·-wJtJl'"t 0 c \, ,  5 $t&iJ�JG� L, -�ffl�U viq=t 11:: � :ht-: .  17 B :JI}� � ti,, l lJJ 21 B 1 2. 3m 

O);tftffi!J?offl�IJO):ff, 1t�Bf*vcil� Lt-: .  C. hiJ�:l;�iJ,:e;,tJ,�TiiiJ,66 0 f-::66, ffim-=c- =- :)" -
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0) lql ti:�� --C ,  o/ :I: 0) ¥� 7..K � fJU�bJU::: L --c J:fh , , i:r - 37 Y - 1JA K. J: "'.) --c *9 5 m 0) ffirnU n t fi 

hh, £�-cit> Q. c. c tJtlH� � h --c,  26 B �T c t� "'.) t.::. . 

fflJt!?.R1t�cvt 1 1  B J: fJ ,  tj:ltf, $!11, ,�Ja-nt�1Jn L, =z 7 0) l�HIJUfl�. �M�J&�c�t.::. fJ ,  

35,� 0) :liffitfm�*-f �� t:. . 

i t.::., 1 1 Ji 22 B �Jl l tJtffl,:l'l!?.�c,ftir,E L, ,,� / 37··am:1J210)JiiB:l1!?.1if�c�tEi" Q �ffiO)Jt:;(p�gg 

:tkRft, �f.f·��fit, ,, 160 ,�0)�*4 ��--c.  :l1!?.�liJf5E�c'O)XjHc J:  Q jqj��fi"'.) t.::. .  

2) DVDP #5 ( F' :/ 7 7 :/ifu) ffil�IJ:ll!?.,�vi, F :/ 7 7 :/tlli,g§Yjffi0)---=>0)Yjffi:ljffi:rj}ci1f 

1, , , tlli,7](0)�9e Lt.::.ft.::.A..,$tc�� � ht.::. .  tt!?.Ml¥J1tU*9tJ�:* � < ,  �A�iJ��1Jnc· � t� 1., , 0)  

c', ,�}a-tJtffl.:l'l!?.tC�tJn L, 12Ji 1 B ffii�Untlfflfra � ht.::.n�. :38! B 3. 4 m O)ffij�U{&, 1Ef$jBf�qc 

JI� Lt.::. .  £�iJ��tJ�0)1ifti�O) t.::.oo, 12Ji 3 B i:r - 37 Y - 15AO)ffii�U���i7�'1-t.::. c c. 6, 

tt!?.r7J(O)�i:ent9e1:_ L, ffi tJ Jioo Q c mmn��°' �� c. -ti:iTtm1ttJt�1, , c � n --c, ffii�Uvt 

$Ii: � ht.::. .  C. 0)3. 4 m 0) =i 7 vi:l'l!?.�7iJf5E�""-fif'01m fJ �. i=ptf, �J l l  l:) tC J: "'.) --C �Hl.f¥:tl� 

tcft � hf.::. .  

3) DVDP #6 ( t >f j7''D) C. hvi t:' J  r Y 7 � 1:::· 1 1.taO)�trl§Wftilic·fihhf.::. t O)  

c·, 12Ji 1 0 8  lfflfra � hjq!Ji 20B  �T Lt.::. . lkR�±� c t� "'.) t.::. 10. 5 m 0) *�*5:blfltfm c ,  

�O)r 0) 294 m v:.Jk�JtJffB:to J: rf1Ef$jBO)iiJIBffiiltffii�IJ � ht.::. . 

c. O)ffij�IJ tc vi, i=ptfnq2Ji 9 B J: fJ ffl,�tc:st i:J�1, , ,  :ittf:� t "'.) --c =z 7 0) �$,t�fi , :l'I!?.� 

�� (site geologist) c L --C�1Jn L, 13  B i  c· =z 7 0) �l*tl�tc J: Q !c$x c ;{ffl§�fi"'.) t.::. '. 

�Jl l vi l2Ji l5 B ,  --=< J --=< - F£:l1!?.J: tJ 1:::'1 jtDtc�rr. =z 7 0)!c$xO)tt•� 5 l �m <-· c c t  

K, D�J210)8�tt!?.1ifO)�ffi0)5t:;(p, ggttR1t c �MO)•J&�fi "'.) t.::. . i t.::., �-U*�E 

�Jtft�tc:W:� L --c 1, , t.::.::f(ffvi, lql B t:'1 37··affii�U:l1!?.,��tt� L, U{&O) �E�Jtft�:to J: 

u·-t0) 11§'�tc�-t Q t.::.oo, ffii�U =z 7 O)ffl,tt!?.Jl��fi"'.) t:. . 

i::::· 1 faffii�U:ro J: u·�m-c:-�t.::.�Mvt, =i 7 $0)71< g ,�. =?x�tfm3t� -c:·, a�m J: tJ J13( 

� Lf.::.:[i'gffi�tHi 260 ,�c-it> Q . 

3. 2. fi-=F!!H!��ft(7.)filiJ 

��:Mra,�m�-t Q it1R-, iijtt*'3�vi, 12YJ 10 B **� tfHe, :'8! 1 1  B J =J 1 A l- "f- -v -

"f- tcJU:g Lt.::. . c. c. c', J =J 1 A t- "f- -v - "f- c'lfflHt � nt.::. SCAR �:M���liJf�:w:r��� 

ittcl:Bfri't L "Ct, , t.::.a EB.�,,t:f( c ittTJE Lt-: .  -15, ,�.fa vi F :/ 7 7 :/tlgffii�IJi=p ll:1&. 12YJ 6 B --=<  

J --=< - F£!1!!� 1:f19e L, 7 B J  =J 1 A t- T -v - "f- tcm_ "'.) t.::. .  c. c. c· =- ;:J. - � - =J :/ Fi¥J�rn, 

:ro J: tr7 /' Y n �!t!!rn1*T1Jm c .  i t-::tr m c tr'bith-ttO)±, , 12 YJ 10 B Jil!JJt""-1ffl:g Lt.::. . 
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itlR, Mttt Wfflvi =- ::z_ - :,:, - 5 :..; F' Wf;fii}m, 7 ;1, 1J n �:ttl!Jmlf!%J�f- 2:: Jl�f&. l2JH3 B 

!l 5 1' ;z.. r =f- i' - =f- :z, tfHe L, lrlJ El < !l < - F£:ttl!""'-JIJ:;i L tc. . 

3. 2. 1 .  < !l < - F�:ttl!v::.�vt 0 fiiJJ 

-c:, !l < - F £:ttl!:ttl!�M5E1i-'fc'vi, DVDP :!l:ttl!�\Jtff�O)fiJ-:¥t§.� O) s. TREVES (Ne­

braska 7(�) l f&-:¥:Jf:l.� O)  M. MuDREY (Northern I llinois 7(�) 2:: 0) 3(fi:n�. 12J:I tJJ 

1ti7fihhtc. . TREVES If) 12J:l 15 B 1mffi! :z'filvc., B *�:@:jl }c. TREVES, MuDREY � � ;{_  -C 

:JT�ii-h'1'.t :z'fi -::d-=:. TREVES 1mffilf&, t-=:t-='. 'bvc.jrf(, *llHi, wmn MuDREY l m� L, 

t:' 1' ::,t yi5]1 i7 d::i :i!ltJ� � ;h -c � tc ::z 7 If) � IDHI� l �trtilx: vc.1tt$ L tc . tr EB vi i tc, i:::- ·1 ::,r ml ::z 

7 � J: u-,,� :..; 3ty� ::z 7 O)ii�':z', DVDP vc@:1*�1Jc1 L -C l ,  ts:_ l ,  7 ;1. 1J i1 O) F' =J 1' ,,�  v -1i}f 

51:�lf)� A P. CALKIN 2:: 2:: i vc.fi\, ,, �Ji ':z'�� Lt-: . 

1=t.:iiHit:' 1'  ::,t™ J:  IJ ,  -z J -z - Hc.[;c 0 t.=f&, t:'1' !>l''™�f llf) 1t,'¥:jLL:JI, f :,,; 7  7 :..;ftb,� 

f-}lf) �ffliii�:z,fit, ,, tif'b1m I) flit*3/-lf)1ffl'§�:llvcv1:$ Lt-: . i tc, I2J:l 16 B $1ll c c  i vc., 

-z !l -z - FAU.lf) 7 ,r 'Y ::,, i · ,t; - 1HC. � \,  , -Cffli7j(�f4 (�}:ft 10, 200, 480 m) (()13!EJ&� 

fi � t.::.. 12J:I I 7 B $# c 7(!ffvi, -z ;J -z - F£:ttl!� tlHe L, I2J:l 25 B JI-Df{""'-1m:;i Lt.::.. WEB 

vi DVDP #6 ::z 7 gclx;lf)ff, 12J:l 2 I  B -z !l < - F£:ttl!� /±195 L,  I2J:l 25 B 1mffil Lt.::.. 

itlR, mlat!Hi ::z 7 gclx;� tr,t.::.h G, P ;z.. � lf)�ffj)--C![!ftl-�1!: c �f lt!E��fi� k. it.::. , 

rittvi DVDP #6 ::z 7 $ 1f) 7J(�f-}� lnJfftP-t;:mUnU:§ l L -Ct!El& Lt.::. .  �} f f  vi, I 2J:l 22 E:1 t:::' 1' 

::,q,w J: I) < !l < - F£:i:tl!""'-Bc I) '  tJf&, :ttl!�?iff5E':'fHC�\,  , -c3*� Lt-=::!:{gffig:itf+lf) X*!7J\.fJTv::. 

vi:$ L, � GvC.m/att l l i vc. DVDP #6 ::z 7 1*1 1f)=?xtJtlm:z,�tr�*flf)13!E�� c -t /f) lnJ!E:z' 

1r \, , , 197 4'.ff 1 J:I g 1=1 -z Y -:, - r :z, L+He, 1m oo If) ;i vc. "J � ,  1 J:1 19 s *:�n=-1m:;i Lt.::. . r:-f::i Ill 

v::t:ttl!�?iff 51: � vc. � vt 0 ��� If) f�'J , ¥fE ff J,-0) fJ::!M:, !iH'iffi�JUi�, 1*J&g:itf..f If) ��. 

tffi'§*lf){l�:z,fi � t.::. . 

ts:_ t-o,  J:tr� a:ttl!�M5E�vc. t-o 1, ,  -c, :�fEi If) tc$Jt t -$::gj tJdc "J 1, , -c If) m� t lBHft P-fi::ttl!��/f) 

-- :z,�ffi] lf)���K� L-Cfi � tc. .  

3 . 2. 2 .  F =; 1' ,, � v -vc:tovt 0 fi[V; 

DVDP #6 lf) ffij�Uvil2J:l 20 B�T L, 12.Ji 24 E:1 */attn�{J;:/f) 7  !) !J -t 1z... yi1i}j(f) DVDP #7 11ffi 

�U:ttl!,1}/·'-flJ:¥f Lt-.: . :iftll�IJ${fmlf)ifraj :z,flJffl L. 7 !J .!! -t 1z...JMm13ll -c-j}JJ?ZJ�f !- :z,�� Lt-.:. ffil 

t�IJv:t26 B OOM �  ;f-1,t.::.n�, b � 7tn�1P < - CJ5X:YJ'1'.t-f, 11 .  2 m o) ffif'llJ If){&, 12.Ji 31 B r=p 11:: � h 

t-: . C O)raj, mfflttvil6JJ7}(� ml3.ll 0) 1J,7j(ffit(f)��{��OC, pH, 7}(f1filtJ: c'(()mlJAE�Dl , , 12.Ji 

29 B iftfU:: 3t� Lt-.: . .::. i _ ,, , _ ,, � - (()  DVDP #8 ffirnU:ttl!i�(""'-lf) f$[sbft�vi , 19741!=- I Ji 
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1 8 iJ� G 4 8 0) Fa9K-�:M!i � :h, ::t:tRvi 1 J3 2 8 i -c .:. :h�e}'[ 't:>�1, , , i t.:J:PUHi 1 J3 4 8 #7 

:ttgAO)ft�mfi, WttA�K#� Lk . 

ffii�1Jttvlif�j¥0) i*itf�, 1 Ji 7 8 ::t:tRvi-tt 1 r • v :t- P v 7' r c L --C ,  ttUr� c c t ve =­

::i. - r, - /{ - 0) DVDP #8 !!tt�vcto t tr � , i t-.:q:qJJ t � 8 ffl:ttgA..JIJ� L, 1 Ji 8 8 iJd? 

O)ffij�Uve}'[ 't:>�1, , ,  ::z 7 O)fj,� c gc1'x;vevi:$ Lt-: .  1 Ji 16 8 fJrH1iJ�::t:tR c 3t� L, 1 8  8 $ 11! 

t � !7 � - F£:ttgA..m}� Lt;: . MH!vi :i 7 q:-i 0) 7](�f+O):j3ftl&�ffii�IJ:l:1! L�JWLi?10)�4&;. Jl11::E 

t£. c.' 0) �f--1-0) :I*� t fi ":J k . 

DVDP #8 vi , --r«--c 7kJJ::lt:ltffi4&J�wst:Itffl4&JO)iJ)}I, iJ)�JliJ� G t£. G *�*s:Itffl4&Ji:p 0) 

ffii�U c t£. I) ,  :t{g�Jlr < 0) ;1, - ;(t£.iJ)Jl ··evt, ffii�IJ{'f�b�� L < IB!."c'c:\!) ":J t-.: . I Ji 2I 8 �m'. 

157 m veji L --c: 1, ,  ":J t-.: A, $1.1:: L, J: IJ i* < i "t'O)ffii�U vtlxi=f:.ffi'.vefih:h G .:. c ve t£. ":)  t.: . @J 

Jl3[ L�t£.iJ •  ":J ts:: :i 7 O)ll}@JJl3[0) t.:61:>,  21 8 ,  fil@: J: IJ 4. 5 ffi'.O)flEjffi'.�":)vtt.::jIJffiij:'ilJiJ�lffl�a � 

:h, I Ji 23 8 i "t';wi:fi �:ht-: .  � 8 *mta:vt � !l � - Fl!;:tt!!vem}� L ts:: . 

3. 2. 3. ffil/:fiU� Tf�O)fiifJ 

1 Ji24 8  J: IJ 28 8 i "t'O) Fa9 , DVDP #8 ffiit'iU:tt!!��veto1, , --clx1Pffi'. i "t'O)i*3tO) t-.:�O)f'f� 

c � !l � - F£:ttg""-0) 5 [  �ffivf;a�fih:hk . ::t?Rvi.26 8 P 1 7.:' lll(fl (Cape Royds) �VJ:h, 

ff)i-�1!:�fi ":J t.: . 

1 Ji29 8 7] \  G 2 Ji 6 8 i "c', ::t:tR, mtt. i:p�lJO)�j�J=- J: IJ ,  =lx�4&JO) X�n\.ffr, ::z 7 

i-li\f--!-0){!}-:f- x 'Y !7 ,  •�. gc1'x;, DVDP #6 ::z 7 vc!*1-t° G ¥1Ht·=t (DVDP, Bulletin No. 3 

veffi1'x;) O){'fn\t, ::z 7·�*40)�$:l*I& c Bn¥iJtO){'f�, ::z 7 �f--!-O);{-W§t£. c.'iJ�fih:hk . 

1 Ji 31 8 te vt 7 .J. 1J n ffl�j� c *w1frx��O)fl't:>it-h-:i:tiJ�� IJ ,  i k 2 Ji 4 8 te vt DVDP 

2 Ji 6 8 iJ�  � 12 8 i "t'vi, 7l&*1P14&J0)11fi§j'g*, ffiffl�O) !ffi, Ji3[�0) �;wi: � t£. c.' �fr� 

t.: . .:. :h G 0) fiiiJlUWttvt, ��{a:mt c t£. � t£. 1, ,  7 1 - 11, F' -i! / 3<' - i:p vc�*pgi*rg � :ht.: .  i 

t.: .:. O)Fa9, X�@J1fr�-/l:O)i*�. I&ih ,, 'f- i- - r O)Mffrti�t£. E ve ":) I,  ,--c ,  :l:1!!�7iJf��-r­

�'ff�iJ�fih:h, :7}��0)7i}f��O)��v'iiJ�  ":J k .  

2 Ji 13 8 ,  3 ��vi � !7 � - F£:tt!!�tf:ij'g L. lqj 8 !7 =J 1 7.. r 'f- i- - -:f- veJU� L, =- ::i. -

v- =J :/ F' O)ffl���BE�� �-�� E0) 8 *""0) j'g*�� � �fi ":J k · JB* i �O) �, 

.::. ::i. - v - =J / Fffl�O):ttg�1¥JJ!$�fi ":J tc. . lktuJ c ti:Wl�l-M� J:!$ Lt.:iJ�. ii'WlBMvtto 

t ve��£3:Jt�Bffi"t·, F' =J 1 /{ v -:ttg�O) t 0) c �61) --Cffi{tJ. L --c 1, ,  G . 2 Ji 23 B 1 =J 1 7' 

r 'f- i- - 'f- � tf:ij'g L, v s •*Kmf� L. -t"«--C O)fjifJ�-T Lk . 
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4. rm mu (!) M: � 
1 973,--.,74�0) DVDP vc:tovt 0 B *� O)ll!lJ!Uvi, 1) ffl�Uvc# 5 ::z 7 �MO) �IW:·� b lc 

ix, 2) ::z 7 iJd::>ffl,:lfilK.:;o\, , --C:i*l&-t" Q �'�O) c0 0 �f--{-O):i*�. 3) ::z 7 tj=IO)=?x�!lm0) � 
'.xE, 4) ff�:lfil�0) ���0)73'::ffJIDa11t, 5) y�7](0)�1t�O)fr!��1t, 6) 11£:lfil�O)-$ 
0) £�£ffi0) :lfil��1f.. 7) J:!ctc# , < /7 < - F'£:tm:ttlr�7iJf5e'.¥:l*J -C·0)7iJf'.fe c fr�. -t-ta: 
h �. ::z 7��W, Xti @J#rvc J: 0 �!lmO) ��. �f--f-0) 1t�l¥J!1!1�. £:fi�JtO)fp� c Jc: O)  
1/m�Jff O)ft�tJ: c'iJ\ �:da: "'.) --c :to iJ ,  � G �c:f*I&�fl�c ---=> \,  ,--c  a1m00�5:t:tJrn�frhn --c \, ,  0 .  
W5en\Z*O)-$vt, � 1 fmvc:iffi�t-=� 1 @I DVDP --1! � -r - -c-je� � n. i t-.=JJrJ vo�ii15" 2- n 

0 7�-C-cb 0 .  Lt-.=iJ� --:> --C , ,: ,: -c· v:tfflf!j:ivc�9H� �c---=>\, , --C O)��tkr£�lffi�, M*O)-$ 
vc ---=>\, , --c�t:h 0 O)�vc c c''&9 0 .  tJ: :to, �ffl�U:lfil,�O)•�v:t� 2 vc5f--t- . 

� 2 1973-74tftirn1J;j1\r£ 
Table 2. Description of drill holes. 

#l I 

Twin Craters Mffei.iii 
( P :;7.. �) 

12 I Observation Hill �tiii#4iii 
I ( P ;7.. £, #1 J: 9 600 m M) 

#3 I IA] J: 

#4 I , ' >' J{ l'IJ ,li!:/!111,41 ( :H Hil 

I 
f' Y 7 7 Yrti!�t�� #5 ( 7 -1 }, t:t) 

171 . 38 m  i 

381. 1 m I 

85 . 75 m I 

3. 35m 1 

I 

I 305. 19 m I 

2 J=l 9 B . fAJ J: ""'20 B 

11J=l l 3 B 
I 
W:]Jff; (68. 29m ) iJ, G 12. 3m 

"-'26 B iJ:jfff(¥!.J. �ln:trE�:!s-
12::':, � � I h � J](�k""'P JI: 

12J=l 10 B ! 10. 5 m r J: 9 �!,It (:{E .wa Jt ""'20 B I !ff :!s-) 
I ____ ___ _ 

I I . 1 3 m-
l 

12::':,�f � I h�l1'�tc"1>'PJI: 

{Ji� : 1. ffl�IJ:ffi:% 3 J:: 9 8 "£ '"c't.;:A,�Ji'.�ofti L t-: 4:> 0) . 

2 ffl�IJ:ffi:% 4 J: 1J 8 "£ c't.;: P' '7 1  /� v -:Jt!!mx. 

4. t . ::J 7 �;¥4<1.)U� c: iclx 

::z 7 O) fm� c ictx: -c- s *�iJ:5:tm Lt.: t 0) v:t, #6 cm:tm:ro J: r1 :1m � 7iJf 5e � l*J),  #7 , #8 



No. 51 .  1974] 81 

cm.:im) -eas 0 .  

4. 1 .  1 .  #6 wrnu ::.1 7 

1::::'--f jtfi!jijO) #6 �c. "':)\,  \ --01, tj=i1ttJ� .::. ::z. - :) - =J / F':to J: rf 7 ;1, !J 7J O)�� c ibb:1J L.:-C ,  

m.:im--c:·O)!c1'x� fil, ' ,  �f3j-O) x' ti x' - F'�*:f&, 1H&� c M!c1'x�*��:Jtfffjo/]tc. "':)\, , --C Lt 

EEB c *JiHin�. £fi::s�c. "':)\, , --c ato t �c.ifi,Rn�fi1, ,, -l O) �!,JHi, DVDP Bulletin No. 3 

ic.w� � h t.::. .  

�,S\�Jffi�hvi, *��:Jtff!Jlvi,  fk?-.�±11:: L, :lm�iJd':> 10. 5 m O)}J � tJ�cb 9 ,  -l O) 

5 '68. 3 m iJ� ::.1 7 c L --C:!*l& � ht.:.. . c. h G vi:k � < 5 "':) O) _iji.{:s'l�c.5lvt Gho . -��c.JIW 

tJ�dj. Gh, ?&Jt--c:·fifiO) ftfiO) B:liPJfttJ: 1, \  L!IR�ftn�?} < ,  :k�vi 7 17 r 17 i- -;,, ::z. O) :Jtfl!Jm 

c dj. Gh0 . *1Ilft�C. viJi.tiO) �fjjMiO) a!> 0 t 0) iJ�cb 9 ,  � 9 .i: 5 tJ:minltllvi.l;. GhtJ:iJ �  "'.) f.::. .  

£§EiH1�,t 10. 5 m n �  GffiH'!U-fit/m0) 304. 8 m �c.bt.:.. "'.) --c to 9 ,  r{:s'z:0):7£�::sffi C 156. o 
m---304. 8 m) iJ�_ijl-O) :;s{*--C:·cb 0 c L --c ,  170)_iji{:s'l�c.[K5-}--c:- �  0 .  J:::{ftO) }tf,fR:;sffivi, to 

totrb��-Ea:JtWR::s--c:·as "'.) --C,  �fi41:?if �c.'Mdj., -th G vi71<-\b=?xj&!Jm't:·,c--c A., �  h --c 1,  \ 0 t 

0) iJ�?} < '  C < tc.� L < �fi41:� h '""( I, \  Q fflHHc.vi, � I/ /1=l b�js� L '""( I, \  Q 0) iJ���--c:-as Q .  

::.1 7 tj=i 'c':fii66 '""C � 9 J: ? tdJr Jin�� � 88. 0 m �c.as 0 . c. hvi:lm�tc. t :xt .It � h 0 t 0) iJ�cb 

0 vtf--c:·as 0 .  c. 0) l*Jrllvir{:s'z:0):7£�::sf* O) jf  J.-Jc. vt, wH11*1f* L f.::. t 0) --c:· vi tJ: < ,  :ef Jd& 

O)jll/Jtc. J: o t 0) c �x. Gh0 . :7£�::svilJi--0)::sf*'t:·, ��£J:WZlH�:EE�1E*E1E�::s 

'c'a5 9 ,  ;Jli66 '""(j:�Jt--c:·as 0 .  #flfi::s c L '""C tllifJLO)iJ>::s. liri::s, �M::siJ��lfj � h,  'i t.:..� 

fi41:?if�c.vt��:fin�js� L --c 1,  \ 0 0) n�-ttJi--c:·as o .  c. 0):7£�::sf*vt, 1::· -1 jt:7£�::s c IT¥vih 0 

t O) tc.ffl�i"" 0 --c:·as 6  5 ,  tJ:to,  c. O)::sf*n� G�5tn�h L --C :efA Lt.:.. 1J\ffijJO) r5;j:kffB ( 15cm 

---2. 5 m �liD il�. � � 1 15. 5 m t,l�0):7£�::sf*itfl:: i --c:·tc.�jJ mtc.� Ghk . ::sf*O)lli![JW 

�c.dj. Gh 0 �fi41:?if �c. vt, vi c 1i., c'i""� --C71<n�f?tEi"" 0 . 

4 .  I .  2 #7 ffill1iU ::.1 7 

7 !J ti -t!: 1v ji!jij 0)  #7 vH�tt. ifi.RiJ��If.tCj[� "'.) kiJ�. �gr 1 1 . 1 m --c:-�7}( 0) f.::.66ffi!/1i1J tj=i  

.11:: c ts:. "'.) f.::. .  �0) ?}1, \ /v - ;( ts:.?&ftn� G ts:. 0 71<friJ:ltffl!Jm't:'a5 "'.) t.:.. . 

4. I .  3 #8 ffill1iU ::.1 7 

= ::z. - , r, - ,, { - 0) #8 --c:-v1, �Wiri'R c tj=I Jlln\ :f&tc.*�tttJ�j[_� "'.) --cm.:imO) ::.1 7 0)ic1'x �  

fi "'.) t.:.. . :!m�tc.;[1, ,ffG5Ht7J<friJ:Jtfff!Jm C .:t:- v - / ) ,  :to J: -t20 m tJJivtw$.::fifff!Jm--c:·as "'.) --c,  

-;,, Iv r ft:. I, \  LffifflJil?& c ,  -t tL G tc.I& 9 lffl i h tdffiftil� G 1 m ��;{_ 0 §� i 'c'O) ftn� G 

t.c 0 ?&�J1--c:·as 0 .  C.. O) x'  r v -;; ? .7- vt, r{:s'z:Vir: ,Jitat5�� L, -;,,ii-: 1- J U.: tJ: -? -C v ' Q t1� ,  
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-!tt§!'.K:. fi './' JL, 1- c ?iP c 0)1f.filjJi-ecb 0 .  i t::. 2, 3 0) J!imc-=rx:Jl C� !l -r ":/O)-tl) � �tE L 

-c l ,  t.::. . �tivt1t��L Jt��\ ffl.f1:t:ff:-t¥t 7iPEfJ: c''c-cb o .  :::z 7 tUtlkiJ;�mtc� Gh, 

l ,  b V9} 6 !7 '7 "/ !7 �Ut vi c A, E:ffiE L, 7k7'.<JR± c f,t 0 -C l  , 0 . :ifu�Jlr < 0) ;ffi66 -C ;i.,  - ;( tJ: 

M>�filjJi 0) rmffliJ;cb fJ ,  t- tdll�WlbKO)<JR�m JJ::�u c L -c O):fii1t n ;L, './ 1/ A iJ;, ffim�15'*-t 0 

�;hiJ;cb Q t.::.6b vc {fffl c' �f. f�b fJ vc {fb;ht.::. 7' 1 - -l±';t., flil (D FA) 0) n'f¥1iJ; W: L l  \ fJ: 

c''O) ::_ c c'ffl�IJiJ�l!Hr L, Wlt l57. 2 m  c':;;,fdf.t;t 9::iJJ:: c tJ: 0 f.::. . ?X:f:f:.J.lvc � G vc:Jfti
r

flf Gh 

0 ::. c vc tJ: 0 -c l , 0 . 

#8 c'@JJ&c- � tJ:iJ '0  t.::.:lfu�Jlr < O) ;L, - .::( tJ:?iP�filjJiO)i*J&O)f.::.66,  l!}ffl�IJIJ; #8 O)Jlrtft�T 

fihht.::. .  ::. hvt�utr�/J'.iJ, G4.  5° flJ'Ht -Cffi G;ht.::. cL 0) c', t*/J'.38. 34 m vc� Lt.::. .  

4. 2. ::J 7iJ, €)0) �*:.i-C7)1*1fx 
:::z 7 �14ttJJJllJl¥Jvc, ffl,:!futa J: 0: '7 !7 '? - F'£:lfuO) :Jfu�W:fE�vc ta vt 6 fviffl¥Jgc�O):jf, 

7 ;I. !} jJ ffil F9 vcjzsffO) J::fr/t � ;h, :::z 7 �*4�c7}0) ;L, - 1HC?l: 0 -c ' W:fE El 8':Jvc� C -c M:fE 

�vc�c5J\. � ;h. W�iJ�fib;h 0 ::. c vC t,t 0 -C l , 6 . LIJ, L ,  ¥J.J�l¥J. 1t�1¥Jvc�it't" 6 �;h 

0) cb 6 :liiffitJ: l ,  L=?X�4fo. Jt�1ktJ: t''O) �f-40) -ffilvt, m�um��:lfu�7ilf:fE�P'1 Ti*If,Z � 

;h, X*v'R@:lfrvc J: 0 �f00) 1qj5£�1t�l¥J��iJ�Ml!; � ;ht.::. . i t.::. :::z 7 0)g2:$x;vc�-t 0 t.::.66 ,  Y 

il:O)�MiJ�1*Ifx � n, lm��ifl�ffltiltiMt� � ht.::. . B ::$:�O)f¥ 'b 1,i'tl IJ �]tMvc "'Jl , -c a, 

�IJ� (Appendixes) vcjf--t . 

LiJ, L. ,,� ":/ 3?''yi'y]�f4tJ: c''-ffil�f40)1*J:&O)f.tJJ�66 <'' 0  -C��F1=11mNiJ�� C, DVDP -1: 

� :r - c' cL fi-;f� � ;ht.::.IJ�. ffl�ljffl,jfuvctavt 0 i*�JJrivt, Lr1f-filjJi 0)1(&JltiJ�� i h 0 .  

4. 3. :::i7i:f:iO)=�lMmO)liiJ5t 

4. 3. 1 . DVDP #3 ffll�IJ :::z 7 

::. ::. --cvH�E, !}(!lf1it-filjJif0rJ::iO) !7 '7 "/ !7 �m El vc=?X�4foiJ�� Gn, X*i@:iJrO)*a:!Jft JJ 

ffiHi. n'�·. f,,mnO)ff{EiJ� §/3 GiJ ,  c tJ: 0 t.::. . mIE c JkO)ff{EiJ, G, �Mtftfflvc J: 6 1:=.nlt c flJ 

lf)r � ;h 6 . 

4. 3 .  2. DVDP #6 ffl�IJ :::z 7 

::. ::. ··-c-vt75fffl:E, 15,�-. �nO) vfiJ ,'lkE (aragonite), jJyftJl�E (laumontite) iJ� J! l±l � 

.h,, i t.::.Mt1it-ffi:vc*5}¥leEiJ�tfiE't" 6 .  c < vclf Ll  ,Mt1tt-nHUtfi v ":/1=jO)�J»GiJ�� G;h6 . 

4. 3. 3. DVDP #4 ffllM :::z 7 

,, �  / 3tj'M O) /'J  � I 2m O) yi'y]J1t�fl4forJ::ive vt, rM/ftr 4 m ta J: 0: 7 m vc)]J[ � 30,---..,50 cm vf c.' 
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O)?j_t}l �ti � tr!J�. J::fftO) �}I J: 9 J::)HCti, ffi� i t-::afJL�vC:rftE-t 0 �:1:0) S@.il1/jm0) 
:J '/ !J 9 - './ 3 '/ /J�dj_ G;h,0 . ::. ti,aX�@]:jjr�c J: 9 '  ±. C L --cjjW(.E C n'lf"c'cb 9 '  -{ITT 
v::. -c:1i/1iE C thenardite) t �i ti, --c 1.,  \ 0 .  tJ:::to�JI J: 9 rJJve vi, sfs�tjfoO) :i '/ !7 Y - -;,, 
3 '/ti� < dj_ GntJ:: 1.,  \ .  

fJ:::to,  �)!£:ftffitjfoO) ::,, Iv r Eh\ G. ::k!J!:r/J��Jt�fHX: Lt.: c ::.  6 ,  $7$11:0) flJJO)fl::n/J� 
J!l:tl � ht.: . 

4. 4. -� :ltf!�(J.):lg{Q��fil!J� 

ffii�U c �fr L --c,  ��cb 0 ::.· c vcffii�U:tt!tBmJ:ill0)�£:ttl?.;tgx"c-, �ffi:ltfl4m0) PE� c 0-:(f)� 
�� L. �fl��� L--C�tjfoO) !AJJE�fi "'.) k ,  

4. 4 .  1 .  /� '/ j(�JWJ:ill 
,,� '/ 3t�mJJ210)t'liJHt, ..'z:- O)PE�!J\ G::k � < ="'.::>vc!R-5J- � n 0  . ..'z:- 0)-"'.)t:t:ttl?.��i!iinO) 

rmHcft� L --c 1:nx: L --c 1., \ 0 :!l[ffi:ftffitlfo, tJ:: 1., \ LiH'fftlfo C efflorescence) "c'cb 9 ,  fmjjt:tk 
fiX:£0)£�0)�m��� 0 %�PE-t 0 i O) �cb 0 , 

t'liffi:ltffitlfo c L--CPE-t 0 {i O) ti, n'lt, t:ii/liE, ,,, 5 1  r ,  =r Y 1i/1in ( Sodium nitre) , 

jjW(.-:fi"c'cb 0 .  ::. ti, G0)5t1ff"c'��l¥JtJ::O) ti, �W:vc}[(1., \:ttl?.%1¥Jvcff 1., \ c ::. 6 vc t:t-:fi,�·. -c: 
1i/1iE!J�� < ,  �W: J: 9 -@:�1., \l}(friJtt� '/=f-��tJ::-t:itl?.%0) c ::.  6 vc ti, Jtil5(B'�7JOcx;J--t 0 
ffiffj(-.�O) �1.,  \ /" 5 1  r �ii/liE!J�!J�tJ:: 9 �:l:vc:rftE L --c 1.,  \ 0 ::.  c "c'cb 0 .  i t.:: , J: 9 ,J,ffi,�O) 
Jt!!%0)�{7;JC J: "'.) --C t ;in \/J�cb "'.) --c ,  :ttl?.r�::k�r:p0)7J(5tO) cb 9 jj c ttlA 9 !J�. :ttl?.%vc J: "'.) 
--c��qC�11::-t 0 ::.  c ��-t t 0) c �x. G;h, 0 . i tdi'jjg§jjO), �!J� l:) O)jt�900 m vc�-t 
0 3(1 7- (Dais) JlJO)fmtdlJ::ft][[VC t t'liffi!J�:ttl?.�vc;t:(p L, EJf, t:ii/1iE, "" 5 1  r /J� 

IHJIJ � nt.: .  ::. J Lt..:t'liffi:B-m t .:z:-n GO) ar*t:t�*cb 0 �N1I"c·cb 0 .  

-jj, 3t1 ;qca:W��vcPEl:tl-t0�¥o t  dj_ Gn, ..'z:-O)ffl.J'iX:t:t, jjfWE, ti�E. miiaE 
(prehnite) , �E. n1t"c'cb "? t.: . .:_ O)f,fifiX: c PE�!J� G • .::. n G t:t{J&�0) ��7tf'Fffi "c'1:fiX: 

Lt..: t O) ""(·cb 0 c �x. G;h, 0 .  

4. 4 . 2. i::::· 1 3t�:to J: 'Cf 7 9 !J -t 1v�}WJ:i21 

i::::·1 3t�""(-a:!l[ffi:ftffi4m c L--CE'fli', 1ffWE1.J� lm1E2- nt.: . 7 1> !1 -t 1v1M --c�t. �m:11Ul 

4mO) ViJ:!J�. n T 3t71<friJJWJJ210) -:c v - '/t.J��� � n. i t-::� !J'' -z 3? 1 " tt�4m t 1*1& � nt..: . 

::. n GO)Jtt)rt:tm.tE�frr:p ""(·cb 0 .  
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0t*rr � -c � t-:t'i[yMO):imft{t�B"J1iff�O)-ffi c!: L -c,  ::tvcmJll(O)Krf��{t��o 0 c. c!: � 13 
8"J c!: L -C ,  :i*ll(to J: V(!Jl:tm�1tlJ�Dbht-: .  

,, � / 3-7··�JJ --ea, 1Mll(O)ll(ifil1.m1fi?t1ff1J�mu'iE � h, pH 0) ?RU'iE c!: 1Ml1(�fl:l*I&1J�. 4 ,  a, 12 ,  
16 ,  20 ,  40, 45 , 50, 55 ,  60, 65 , 68 m O)W[l--errbh, 65 , 68 m 0)=,12, --e?ifiE{tl1(�1J�fim 
JE� ht-: .  

r :,,- 7 7 :,,-rt11--c· ii ,  rl:1171(, to J: U'rl:!1}WJJ210) " '!; F' 1HC1:.JJx:-t" 0 FW111i::fi (Antarcticite) c!: * 
ff.-t" 0 rlfpJ(IJ�. r&��{t� �-"'0 13 8") --e:!*7J( � ht-: . 

"i t-: 7 !J 1 -e1t., 1M --e vi ,  tMJt�ITiJO)ll(fffil., pH, 1l.;M��flO) tJ\IJ5E��nf!i L, i t-:, n -J- 3-1·· 

1J<filJ0)�!1!1Joc{f 5 1NJfEO) pH, 1t�H��Il/JllJ5EIJ�rrbht-: .  J:ic0):!*��*4�i1mmlf&5t;ffrlJ� 
rrbh-C \, , 0 . 

4. 6. �•;'snO)ID!J� 

p A �O) -z 1 -z - r£:tmJWJmto c1: u· p 1 ;;( 1lJE!1--C·O) 1<W:¥i-ffi0) �1t. to c1: u· 7 !J 1 -e1t.,mJJW1 
J21 0) �JJt:¥i- • 1E�:¥i-ffilJ; G ts:. � �fi¥:}ffiO) W/,j1[1J�!ILMF�jfrbhk . 

DVDP # 1 ,  #2 to J: a #3 0) ::r 7 �*40)lt°JHJ�tm� c!: !Iff7'}�1t�*4vc£--=5 < ,  P 7- � ,, ,  y 

r · � 1 :,,- r ( Hut Point) ���:ttg�O) 1<W¥:}ffiO):ffi!f�vi?xO)jffi fJ --c·cfb 0 .  

1<W:¥i-ffiviT{ftlJ; G, ,,, ,y r • � 1 /' r 1( 1*:¥i", t' v - 3-1 - • t. /L, (Crater Hill), :t 7'' 

-if - ....-.;: - S/ 3 /' • t. ;i., (Observation Hill) , ,,, - 7 • A - :,,- • J v - 3-1 - (Half Moon 

Crater) , 'Y -1 :,,- • t7 v - 3-1 - (Twin Crater) 0) 5 00) �/=enslJJftJ_J�c!K5l � h 0 . 

:¥i-EffHi, 1< 1i;1:¥:}ffi, /J; Iv G Iv E*i£::tjt:¥i- C f!I. OO::t:\i-t:¥i-) , � �iE::tfEt:¥i-, � �iE f!I. iii 
¥:}, 7 ::t / 5 1  r ts-. c' --ecfb o .  -fffi�ciJ ;/v GlvE�*iv.£0) Ix1&1vc1;tr,,�-tr -J- 1  r ( 7  :,,- n 5 
-z 1 r )  �::t:IT:t:¥i- ii dJ- Gh � .  "i t-:,  1(jt¥:}O) ab 0 ii 0) 0)-{ffi�Ui -z :,,- r ;i., �� O) IJ;/v Glv 
¥:}cfb 0 " ' vi, vilvhl ,¥:}O):fmaf:¥i-� 7 ;i., A r �M£0) § ,f11]/J�!l'¥�8"J --c·cfb 0 .  7 * / 5 1  He 
ti� cm C *1JD vc ii to J: � 7 / - '/ !I v ;t., § l81J��:l:vc 1;; i fi, -c 1, ,  0 . 

4. 7. 9i� �il� cto lt� iUJf3'e l�?l '"C  

1fil�1&, 1-lJJ. Ght-=�flvc 0 1,  , -c O) {t.�53-ifr�!iffi�ffiti.�IJ�fibh -c " ,  0 IJ� . -t 0)-$vc 0 

c. h G vt ,  1 ) r 5 1  ,,� v -:tm:wx� p A �vctovt 0 71(0) Ef3*, t'i[ffi0)5t;fp c -tO) Ef3*�1r. 

�B"J:ni*� ffl1,  ,-c5EtJA L, -th c �;it L -Ct'i[y,ljfj0)1:_f!X: c �{r.�� fJ ,  WHi::k�O):ttg�IJ:!j:{�vc 

tovt 0 ffi�O) �;li��f13Jlt· 0 c. c ,  2) !kW¥:}ffiO) f!X:lzsl�5Ew=J L, c. h GO) fW;fii::k�O):ttg� 
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tc tu� o Jt� � �a Q ts:. c' 0) § 8'9-C'fib :h --c \, , o . 

4. 1. 1. 7K·\b��O) !m{ftftffl.J� c -l°O)�� 

1) 7_KO) !m{ft{tflEl.]il<: c m* : DVDP :1$3, :1$6 0) ::r 7 q:t0)7}ctc "".)\,,  --C -l° O)rtt*O) !m{ft{;tffl.J� 

(o18 OsMOW) vi, �1 :2 0) J: 5 tcfi6j ::r 7 ct r�}W-C'vi -34. 2, - 34. 4%o c H c A., c'lm t.{@:� 

C Q .  .: ;h,�C)(;j L, --C�f)r 'i -C:'7j(il;f?tE--t Q :1$3 0) ::r 7 -C'vi, � < ts:. Q tcf}E "? --c 0180 vi::k � 

< ts:. 9 ,  �]!t330 m -C' -0. 1%o c #tj7j(O)-l°;h, c � < -¥1{-t o .  .: (!) $fr• G{'XO) J: ? ts:.*5�.iu� 

� Q .: c iJ; -C' � J: 5 . --t ts:. b 'b, 

..c 
0. a., 
0 

-40 
0 

1 0 0  

2 00 

300 

4 00 

6 180 (SMOW, °loo )  cf 18o (SM OW, 0/oo )  

-30 -20 -10 0 - 40 -30 -20 -10 
o, 0 0 I ' 

I \ ' ' o:; 100 
'O, £ 

I 
0 

2 " 
I 

g 
200 ' I 

\ I ..c 
\ ]-
\ 0 300 

DVDP # 3  400 DVDP #6 
(McMurdo) (Lake Vicb) 

1&1 2  DVDP #3, #6 ::z 7 q=i0)7j(O)�*IA.l{:sHtfflnl<: 

0 

a, 
� 

lf) 

I 

Fig. 2. Oxgen isotope composition of ice samples taken from DVDP #3 and D VDP #6 cores. 

C 1 )  .: O):i:t!ti'.!OCO)!t!!*;.K CPi'.;J() 0) 0180 vi -34%oM1& -C'ciS 9 ,  .: O){@:vi�™O)Jl(O)m* 

:z- �  x. o 0) tc:i:�-C:'£15 Q .  

( 2 )  DVDP :1$3 0):1-mjgx;-C'vi, !t!!*il; G� < ts:. o tcf}E -:>  --C, #ij7j(O)�lj.iJ�-}d!! < ts:. 9 ,  !k 

µ_1£0) Pjtlli�tcw;J( c ffl1L{'Ffflil;d5 "? t-=. .: c ii�� x. G:h o .  

---:) �' �c. ,,{ / 3"''™0)™7J(tu J: a™J1'£:ltffMt4tO)!t!!r;J(O) 0100 alUJEi,t�Hi, � 3 tc7f---t J: 

5 tcts:. o . .: O)™Jj(O) 0 180 vi -30......, -32%00){@::z, c 9 ,  #ij;j(O) 0 %0 tcJt«"C::k � < tfljl L­

"C \, ,  --C, ::ittCJ&-"k F 71 ,,{ v -:1-mjgx;O)!t!!*Jl( (Pi'.;J() O){@: c H v�f'-¥1{--t o .  .: 0) .:  c iJ; G, 

,,{ / jr''™vi�™-C'viciS o ii�. �tEO)™;J(v:t!t!!*;J(-l-0) t OJ -C'ciS o c \, '*-J: 5 .  -ti, ™J1'£:lt 

ffi!jm]ltj:tOJ!t!!T;J(:z-.7,t. o C,  -28. 5%o (™;j(ffii J: 9 72. 2 m), -27. 7%o (75. 7 m) C ts:. 9 ,  

50 m tl,�O)™;j(J1'£Jl7.KOJ{@:J: 9 ::k � < ts:. 9 ,  L-il; t T1f� c �::k l---C \, , o. UJ:OJ *a:!-tH:t, 

.: O)�™O) ;J(vi::k{f!Ht!t!!**-C'dS o ii\ :ltffi!im�'i560 "C™O) TfffitCvi, wl.KOJ�f{i C. A.,l?lJt:z, 
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-35 -30 

6 180 (SMOW, °loo) 

-25 -20 - 15  -10 -5 0 
0 ........ ��....-.---,��....-.---,��....-.---,��..-r-, ............ ""T'""'T'"...----

E 

1 0 

20 

30 

40 

..c 50 0. 
0 60 

- -� - Dec.18, 1 9 71(st.  K )  - Nov. 16, 1973(st . R )  

Lake Water 

70 

:� ·� 

0 
(!J 

V) 

I 

I 

Fig. 3. Ox gen isotope composition of lake water and ground water samples in Lake Vanda. 

_rJ:co ---c l , 6 .:: c iJ�ftXE � h 6 . 

2) :/:'gJJ{ 0) IEHft f,Ufl.J»t c rn * : i -f, ,, � :,,; ;,r·· lr�HM J.t'£ J1Hi4&J 4t 0) s e � f0 ::i :,,; � 9 - '/ 3 / 

� � < 6 [y:ft:®� to J: U JlRffifg� sWA 4&; 0) #<'J c WTEJA 0) lf:u {ft f* tfl.f,,X: � am XE Lt-: *a*, :f r',Jf l 5�*"' K. 

�1, , ---c o34S (Canyon Diablo meteorite 0) FeS ���) O)f@:vi, + 20. 2"-' + 2 1 .  l%o c ­

fE{@�ffi L ,  mJ:7.}(0) S04

2
- Ofil;_KO) S04

2
- 0) 03 4S = +20. 3 ±  0. 3%o --e-xg) O) f@ c  �Jf--t 

6 .:: C , i k, :1J!1H::1VC�t, , '"(JlR� c ®*O) [Ei{ft�itfl.JtZ (01 3C :  PDB �$ . 0 160 : SMOW 

fj�$) � iJtll'i:E L ---c , JJR�� vtwi$VJRO) ii 0) --eci!> IJ ,  i t-:, ®*vi1Wffi:tt!!twc0)�*4t --cfif*a ls L 

t-: c �-;z_ Gh 6 f@� c 6 c. c iJ� lffi GiJ ,  c tJ: "".) t-: . tU:::O) C. c iJ ,  GJtfJ4&Jtj=tO) s e�4&;7'.J�W� 

�vJf{O) ii 0) c'ci!> 6 AJr1�ttt �� :z. 6 .:: t iJ� c' � 6 .  

� �K,, � / Y�mm 0) ��0) 5 � . �9��4&JO)�•�&�mm t ilR®��4&JO)JlR*, n 

jtlnJ{ft-tftfl.JJl<:O) tJlljXE � {:]' "".) t-: . � O) *li*vi, � 3 to J: U'� 4 tcffi Lt-:jj IJ c', / � :,,; ;,r''fqijO) fq/1 

}tili:: < O) t O) vi 034S il� +20%o M1:&c'ci!> IJ ,  ;,r'' ,{ .7- jJJO)�Lfl*q-10) {.) 0) v:J: ,  + I 7. 5%of�13tc'J, 

6 .  c. n � � 6  t ,  WT�vtltrf.;.Ko) so/- �Vffe t �:z. 6 0) il�*� c', 1:&�a��*�Vffe t *a� 

-C:' � 6 .  Lil , L, ,, � :,,; ;,r'' i�JJO)IWO)���?)Tvc#tt:"f 6 7J / - 7
°

7' (Canopus) �m]illO)�� 

vc �l , ---c vi1,!P.Kil:bltlffeil�ftxg � h 6 ii\ i t�1iiXEEl9c'vi tJ: l , .  

ERffii��fgO) lf:u{ftf*mEl.nx: C� 4 )  ii , Gvi ,  ,, � :,,;  ;,r·'�i�J¥Jlr < 0) t 0) v i  01 3C ii ,  G� ---cwll( 

Vffi c' 30 I? , C. h G 0) � ¥J.J ii� 7}( 0) � JB vc J:: 6 t'fil:ffi :ii:fl r0 c v·nttl Lt-: C. c ii� ft XE C' � 6 . i 

i:::., 0 1 80 iJ ,  G � 6  c ,  0° C Jli: < O)ilfil_,l!tc' C.  O)j:tg::Jj0) :ttf!�1t, --ttJ:b 'i::i�Jt (111J�O) 0180 =  
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Table 3. Isotope composition _of sulfur in sulfate compound 
minerals found in the ·vicinity of Lake Vanda. �*4:ffi:% 731 12301 731 12304 73112305 731 12308 73 120313 73120309 731 12606 73112607 65M80** 

os4s (%o)* �Jlxi1!L� + 14. 4 .. + 14. l )  + 14. 1 jJ / � 70

7,. + 16. 3 + 17. 6 } + 17. 2 jc'' ,1 7,. + 20. 3 } /� / jc''��W:'fr < + 19. 6 :ILL + 20. 9 "-'<' -1 -t � ;J,.  * Canyon Diablo meteorite 0) FeS ��� c. L, tc. . **,J";IJz�=f � C*I*) J: IJ ffl\, ,tc.�*4-� 4 /� / 3<'-�n;jJll O) CaCOa O)ER*, ®*IA1&f*fflnx 
Table 4. Isotope composition of carbon and oxygen in CaC03 found in the vicinity of Lake Vanda. �*4:ffi:% � � m ux: oisc (%o)* 0180** ( %o) �}lxil!!,� 731 12403 calcite + 14. 4 - 0. 2} 
73 1 1 2406 calcite, gypsum + 1 1 .  4 - 0. 4 /� / jl''i��W:ili: < 731 1 2904 calcite + 15. 5 + 1 . 0 
73 1 20330 II + 1 7. 6 + 0. 4 
731 20301 calcite, zeolite - 1 2. 4 + 4. 3) 731 20326 // II - 1 2. 9 + 2. 6 
73 1 20329 II II - 1 0. 7 + 2. 5 jc'' -1 7' 
731 2031 6*** calcite + 1 . 5 + 1 4. 1 
731 1 27 1 4  II + 8. 5 + 21 . 5

} 
73 1 20333 calcite, diopside - 3. 4 + 8. 6 -f: O)ftg 
731 1 1801 calcite concretion + 1 . 9  - 0. 5 /� / jc''�;lt-�tj:t 
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-34%0) tc��MW fL, M*a la Lk c �x_ G.h, Q . -=. .n tcxf L, 3l'' 1 7' U-J O) B�q=tO)ER�:11i vi�� 7J( tt 0) :!It!� tfJ fJ: f[1 H:· �--t UJ::O) J: :i fJ:$�iJ� G,  /� :.,, 3l''ti'YI O) :i_  1.., ,  3'l i:J �:Jl'.IE--t Q c,  fX O)  J: :i tc tJ: Q . C l )  :11iffiO) EE *tc"'.) 1.., , -c a, 1.Y tJ: < c t so4
2-, coa2- n�wlJ(�-e:-c.lb Q c �*- G.n � .  (2) 7_KO) m*tc"'.)1.., , -c a, �ffi� t t-.: G Ltc.lfalJ(vi, �*O) db Q �;Mtc�9e L- , :)J(fiiJO) � :)J(7.KiJ�VTEA L -C ffl,tf O) ;i;g��"'.) < ":J tc.. 
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68 

70 

78 

80 

i 
Lake Water Sample Number so:(7� ofd,y samp1e) 

_ _ _ - -(Run 1 - 1 ) 
_ - --(Run 6- 1 )  

== - - - -( Run 1 - 4) 
- - - - - (Run 1 - 5) 
- - - - - (Run 6- 2) 
- - - - -(Run 2 - 6) 
- - - - -(Run 6- 3) 

- - - - -(Run 1 8-19) 

102 
1 2 .9 
1 6 .8 
1 3 .0 

5.8 
1 1 3  
1 23 

3.4 
26.9 
5.3 

<0.01 
· 0.83 

1 . 3 

0.56 

-- - - -(Run 21 -22) 0.30 

1&1 4  / � :,, ;trb�j:ftffi�tj:r O) S04
2

- 1!;-� m. 
Fig. 4. The SOi- content of the lake sediment (DVDP #4 core) of Lake Vanda. 

(3) 1,Jy1 Cl)*J:t--:��Hc"'.J1, , --c � 0  c ,  i f;t&::tCl) c!) 0 �;Mvc vi ,  w1t1J� ;: C7):Jm:igxC7) 19- i  TA 

IJ ;: Iv -C' 1, , t-:: . -r Lt mT jzjS L tdiW Jll)ftfj 4?o $ Cl) �� IJ � A IJ ;: Iv tC: � ;M vc, ;: Cl)�� (7Jc fuJ 11) 

vc J: iJ Wl/J�--ct � 1l:co G;h t ,  $1J( vi19-q=ivc�!-:h� ;h, -rCl)�w1J(vi1.f� L t:lj[�:a:rtffi Lt-: .  

-rC7)�Ef3vi ,  1JcfuJ 1liTi�� C7)1ftE c ,  Ye Cl)�� l iJ l:$vcC7)�t'&��4?olJ��:l:vc:rftE'"t 0 ;:  c 

-c ct, 0 . � 4 vc Wl JE)t/JJ4?o l iJ t!@ t±1 L 5 0 wft: IIJii 1' :;t :/ Cl) :I: :a: i.f- Lt--: . ;: Cl) $1..K Cl) �95�, 1Jc 

(uJCl) ffi_r1!7Jc7j(1J�bfEA Lf--: C7) -C'c.b 6  5 .  L/J,  L,  -r C7) WJiJ�-rC7) i i ffl.tEvc� -:> f--: Cl) -C' vi fJ: < ,  tJk 
1..KffiEA{!t, fr:iJ@JiJ, (@�vi�§JD rik1J(Cl)�¥8 c ffitAiJ�ki iJ jg 0 ;h, :litwvc/tfJ Lt--:WJJ£EC7) :lj[ 

· �vi ,  itffi c t�M:a:ki iJ jg Lt-: c � x. G;h0 . ;: Cl) m�tJ:�"'.)Cl)*5giCl)gi�vi , i )  1tffi4m 

r::p C7) tM�C7),5t::fJI c 1£:� :a:�0 c ,  ��iJ, G1tfff!lm�mivc i -C':to l cf, LiJ, t ffi�vcgg-j- 0 $ 

,SiJ�?Jf}Jfvcct, 0 ;: c ,  ii) :ttUJ!fmr::pCl):JjfWE:to l U'WlwJli < Cl)�J::jj[�Cl)jjjWECl) fql {ftf*jJl 

J»Gvi, -r ;h Gn�rik7..Kr::f:tc'1l}iti'it Lt-: ;:  c :a:7.f-i"" c � x. G;h 0 ;: c ,  iii) WJ*vcWJITfiJ::SOm i 
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� s ,,, � �tmJtt!fr1.kO)ft.�nx:5t 
Table 5. Chemical composition of ground water obtained from the drill hole(#4) at Lake Vanda. 

m]7}(;,j\ � O)�g 
1t m 
Na (g/kg) 

K II 

Ca II 

Mg II 

Cl II 

S04 II 

Br II 

I II 

HB02 II 

Na/Cl (%) 
K/Cl II 

Ca/Cl // 

Mg/Cl II 

S04/Cl II 

Br/Cl II 

I/Cl II 

HBOdCl II 

:lt!fr7.K No. 1 

72. 2 m  
1 .  1 21 
7 . 82 
0. 98 

28. 9 
9. 03 

94. 24 
0. 463 
0. 025 
0. 001 
0. 016 

8. 30 
1 . 04 

30. 67 
9. 58 
0. 491 
0. 027 
0. 001 
0. 0 17  

-e��O) IS1--HijLo;� G;h,Q  c. c, O)=:,� 'c'df> Q . 

4. 1. 2. ,,;;; / j(i'i'il]:1:t!?.r;,J(O)ft�mnx: 

:l'lf
f

r7.K No. 2 I ml 7.K 

75. 7-76. 7 m 67 m 
1 . 1 43 1 . 095 
8. 75 6 . 11 
1 .  08 0. 59 

33. 2 24. 4 
10. 5 7 . 40 

108. 7 74. 28 
0. 284 0. 6 15  
0. 028 0. 020 
0. 001 0. 001 
0. 018 0. 0 12  

8. 05 8. 23 
0. 99 0. 79 

30. 58 32. 85 
9. 66 9. 96 
0. 261 0. 828 
0. 026 0. 027 
0. 001 0. 001 
0. 0 17  0. 016 
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-'� :/ 3(i'i'il]O) i'i'il]/1t:flfflf�Jltj:t�c.t,;n, ' --C , i'i'il][mir• G 70. 9, 72. 2 ,  75. 7, 79. 7 m 0�/1tti68. 29 

m) 0)-*�!.!t 4 :h 19TO):i:t!?.r;,J(JliJ;jeJl � ;rt, -t O)  5 � 2 �fliJ;1*7J( � ;h,ft�'.JftfriJ;:ffb;h,t-: .  

c. n G:l:t!?.r;,J(O) ;,j(�t:t,  1, , f  n t i'i'il]1..k c 1nJ i:: < :t'iift :h Jf.., s,, 17 A �::tnx:5J c --t Q :tfI;,j( 'c', Yr: 

O) :tf171�J.!ttirllvi c'* .! < tee '? "(I, , Q . 

i'i'il]0)/1t�7..k, :l:t!?.r7..KO) 'Ati:nlt5J c Cl c O) .lt�Jl Q C ,  * 5 K.ffi-t" .J:: :"J K., C. ;h, l:;)O)t'\i;,j( 

t:t jnj�O)ft�fJlnlt ��-t"iJ\ S04 O)�iJ;i'i'il];,j( .J:: iJ 1J\ � t,d@ c tee '? --C 1, ,  Q .  c. 0) c. c �i:llffl 

Jlq:iKE-�� < 71�-t" Q C. c c t ��df>h� Q C ,  :llffl�q:t�tfrlli Lk C. c �ffi--t t O) �  

d!) Q . 
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4. 7. 3. !kUJ:!EfffiO) lnJ{ft�fJlnlt 



90 

� !7 � - F!k!lJ�·ffivc. "'Jl , --n1 ,  Rb/Sr iJlfJX:o:)lJ!IJ5Ei7�fi h ;h, 1sEJJX:IEJ�ifuITT�ftn�fih 

n "'J "'J c1) 6 . i tc., :if:.t\:JJllJ fE o:) tc. ci_) o:) KI Ar til.ftt o:) � �i t , A, ff fi h :h 6 -=f, fE c' c1) 6 . 

s. 1. ��*(7)Plf��m 

1 974'"'-'75:ip.o:) D VDP ��Himivi, 1974::q:. 9 J3 1=�1 1aJiJ ,  G M:if:.1tvc.5  I �®G �' =- ;:!. - / '• - / �  

- o:)ffi�Uvc.frf:J i IJ ,  1975 ff,:. 2 J3 *o:) 1=1 7,. �, #3 :tt t��o:)fl}ffij�IJ � t --::> ---c, ,r o:)�Hf@i��T 

--t 6 .  ,ro:)fJJ, � !7 � - FAIT Cr 1 '7 - ii-:*:Jj), T 1 '7 - �}Rfi/mttirr, F :/ 7 r :/ rtg, 

f ::;  'Y !7 � o:) iftll l�IJ t4: c'if H 7 n rfr iJ � FJ�J!t � :ho  -rfE c' c1) 6 . 

iftll�IJ :i 7 vc. "'J l ,  ---C o:) 1i}f�vi, m:aitHc. "'Jl ,  tc.v-fiJ, I) c'vic1) o iJ�, D VDP c'A, i C'{� G:h 

t:toJ U: , -:. n i c-o:) F '7 1  /� v -:ttr!:tivc.1*JJl-t o 1ilf:9GJJX:*iJ, G .  fnJ:Im:tivc. tuvt 6 A,ff o:) 1i7f 

:1E fi1lH& � c1) vf---C � tc. l , 

D VDP o:)j:: § Efjo:)-"'J vi, ffi�*!Jto:) -:. o:):f:tgig)Zvc.tuvt 6 M5e, c < vc.f&;jtJ]ffi'.i_f\;c1) o l ' 

a,  � 4 ico:):fm5eo:)f¥tl�J Hc.c1)  6 .:  c n ,  G, :f11il l�IJ�f4o:)Mlfrvi, £,�a"J vc.ffWJffi:i.f\;o:):fmff¥: 

!'!"J��vUIJ:hA,, 't" o Im� t "'.) ---c l ,  o .  :tt "'.) ---c, F ::;  1 /� v - :fmji� 1=1 A �o:)ffl�IJK-�H Gf. 

'7 1  r �. c1) o l , v:t T 1 7 - �}Rjj"o:) � !7 � - FAIT ( MCMURDO Sound) vc.tu vt o mi!lt 

JtfJMef!Jo:) m�u wtu1tv:t, :iut1JJ o:) 1k o:) JJt*Mvc.:;t.ll "':)�11�urr1t�:ImfiEJlib t.t t·' vc. "J l ,  ---c o:) 'lw¥� � 

t tc. G-t t o:)  c Wli�c' � 6 .  VI:--::> ---C , 1974'"'-'75:if:.vc. T7E � :ho � !7 � - FAITo:) 2 *o:)ffli)It 

!w�U v:t, -ro:) i":'*c' t a § --t« � c'c1) 1J 11amu :i 7 o:)7iJf§'E t :tE�r c t  I& 1J J:.vf o « � c'c1) ;s '.5 • 

i tc., r ::;  1 / �  v - jmjio:) �mc-� Gn o f;:©±o:) i»t*$n, Gmnrn--t o :Im%@%nx:o:):if:.f\; 

C '  -r 0) {ttH \ < "J iJ '  o:) :ip.f�rWJ 5E vc.1*];il L "( ' � 4 *c* o:) �75 :ip.J;JJ�, C < vc. I 75 :ip.tl, I*] o:) fi:,9 

�vc. "'Jl \ "( ' D VDP vc. J:: IJ !1tk: � ;h Q F1=19iWo:)-"'J vi, J:1 .A ffl}j7j(o:)t,t*, *m1J\ C ' -r ;h vc.1*] 

--t o l ,  < "':) iJ,o:) 1kfr1 o:) P.t;*, *1"�1J \o:) �l� c -r o:) *Mo:) MJl1] c'c1) o c Ji G:h ---c l ,  o . .: o:) J:: '.5 

t4: J!:Im iJ ,  G t , :Im%, :Im��. :fmJt 4efo � �,  :tfufj( 1 t � � 1!i ts ft: if ITT t4: J¥J ,fiij:fu51:_ o:) 1i7f §'E �IDHc 

_: o:):fm:tivc. tu l ,---c�x:.. 6 .: c t llt� c �x:.. G:ho . 

-t.. tc., tliWJ El f*vc. m,� � c1)n-tt---c t ,  l ,  < "':)17,o:) m�t4:1ilf§'E��n�zl � n ---c tu 1J ,  vt*h 

i7 � ffil iJ qf� 1t tj=i o:) .: o:) 5r filr o:) 1i7f �'e t , ffi L l , i t� iJ, GI& IJ J:Jf o « � c' c1) 6 '.5 • 

:tfuft4efo��o:)5rff c L ---c vi, i f/� / 1,rWJt4: c'tt[J�o:)��B"J1�'ttvc. "'J l , ---c  o:)1iJf'.J'E. -ttJ::h t::> 

W}:z/(ifiil. o:) �,_1%vc. � l ,m* vc.'*] L ---C , Yeo:)  ��ITTJ»GIEJ vc. "'J l ,  ---C, J:: IJ bix� t4:��'i'Jl&:> 6 vUi, 

™* c JWJill:fm�o:) ���B"J*5rY"'J � � g}j Gn , vc. --t o J6,�iJ�c1) o . -rnvu:t, WJ!Itr tu J:: U'JWJill:Im 



No. 5 1 .  1 974] 91 

r,�O):Jfu)IO) �l¥Jmfttff C:lfuii5t1ff, �f��$t_c c' ) O)fiJ1!Uil��1�"t:'cl!:> 6 .  -f.:"O)fmlq]:lfutiO)WJ 

mO)w�l¥Jt�tt �:ffi!IJ& L --C vp < t.::..t:0, /�  :/ 3tW]tl,Ji-O)-*tR.:JHc v:) \, , --C t  MJtO) � 1, ,fi,iJ!Uil�� i 

.h, 6 .  

:lfuf::j({l��fffiFi tc v:) \, , --C t , WJm1t�. jq]fft.f*:lfu3*1t�. :ilffi�, 7J(l'-:ifufl$, j/&[fm�t_c c' 

O)�{rl¥J7i]f5EO)� c L --C ,  F 5 1  /� v -:lfu�a)&�O)jfu c � x. Gh6 . :tcfElq)fft.f*:1t�0)1j}f 
�K i � --c .  jq)jfu�O) WJm*O)�- c•*· �*· *�mDK�ffi� 6 * � E) ��* l,, 
c. n�c l � --Ci�r-tttMfflO) M�; :!i[WJO) M�i7�1WOO � h, i¥Jffij(l�O) Jt�l¥J:i&;Ji0) M�iJ��� 
"t:' �  6 c�x. Gh6 . 

i t.::.., :!i[WJO)WJ)lt:llffitfmt_c c'O)fflr/lU :i 7 0)7i]f5E c c  t �c. lq]:Jfu�O):Jfu�fiivcr.t < 5t1ff� 6 
j;g:ffl:ilffi4m (evaporite) , cl!:> 6 1,  , ti*�B, BIDiU_c c' vc {3- i h 6  =?xj/&tfmt_c c' tc v:) \, , --c 0) lqJ 

&f**Jl�0)1j}f5Et:t, 1tt*O)Wj*O):Jfu3*1t�l¥J7iJf��:!if?: c it't:ir L, :!i[W]O) �fzsl ��;it� 6 5 x. 

"t:'*. � td�!U�:!if?:� t 0) "t:'cl!:> 0 .  
c. 0) 1fil ,  *3'.�0) .ll�iJ� G ,  F 5 1  /� v - :Jfu�O)�!E:lfu��c:tovt 6 *!l>l�FP9�. {t\:mtO)ffl 

m�{lf �c:tovt 6 :!i[W]r:j=tO)��ttmmD, cl!> 0 1,  , t:t*�IfO)j;g:W]t_c c'0)7i]f5E t ,  � G tc t:t1tE*� 
ft Lt.::..-*�WJ0)���1tO)ti,�t_c c' , � < 0) 7iJf���iJ�d!:> 6 c. c �#t� L,, c. 0) DVDP � 
�� c l,--C ,  hiJ�@JO)jfu��ffi�O) �{,,iJ� F 5 1  /� v -:lfu��C fPJ vt Gh0 C. c ��ts?xm"c' 
ct> Q . 

5. 2. "t(/)ftf! 

F 5 1  / �  v - jfu�O) �Ifti, @J�mJJ�c l  6 7 ./- !J tJ ,  .::. .:i. - :) - 5 :/ F-*�O) ��tc l  
� --c�:oiii � n--c 1, , 6 , c < �c. -=- .:i. - :) - 5 :/  FiJ � G O) "'<' ?' "'<' - F�:Jfu.A,.O)JID'j;��fljffl, m, 
:lfu�c:tovt 6 ----.  !J ::t 7

° !J - ��tJ: c' , -f:O)� < iJ� 7 ./- !J tJ �O) Mb7J�C l  � --Cfih.h,--C \, , 6 ,  
DVDP ti, .:::.@I�jq) O)ti,i1JY1J�"t:-, v�Uf3'.�1¥JtJ:Jf;"t:'Jl'I§ � h --C 1, ,  6 iJ�. 4'�jq):!fuji.A,. 

0)1fil0) �1tvc:to1, , --c t , c. O)_l ; t_c @I��jq)fl.iuO)Jr:J5:t"t:-*t:0 Gh0 -= c il�� i L,1, , .  

AMBE, M. ( 1 974) : Deuterium content of water substances in Antarctica. Part 2. Geochemistry of 

deuterium of lake water in Victoria Land. Nankyoku Shiryo (Antarctic Rec.), 48, 100-109. 

NAKAO, K., Y. NrsmzAKI and K. NAKAYAMA ( 1972) : Report of the Japanese Summer Parties in 

Dry Valleys, Victoria Land, 197 1-1972. XI. Sedimentary structure near the saline lakes in 

three ice-free valleys, Victoria Land, Antarctica, infered from electrical depth sounding. Nan­

kyoku Shiryo (Antarctic Rec.), 45, 89- 104. 



92 

NORTHERN ILLINOIS UNIVERSITY ( 1 972) : Dry Valley Drilling Project. Bulletin 1, p. 1-9 0. 

NORTHERN ILLINOIS UNIVERSITY ( 1 973) : Dry Valley Drilling Project. Bulletin 2, p. 1-1 13. 

NORTHERN ILLINOIS UNIVERSITY ( 1974 a) : Dry Valley Drilling' Project. Bulletin 3, p. 1-239. 

NORTHERN ILLINOIS UNIVERSITY ( 1 974 b) : Dry Valley Drilling Project. DVDP Seminar-I Program 

with abstracts. Bulletin 4, p. 1-76. 

IE, ilrix ( 1967) :  ]¥Jffi Victoria Land 0) Dry Valley �ft¥fH�r VI. :!i!:fE�;!St O):q:.f-ti1J;\E. ]¥Jffi�;fSI-, 29, 

76-8 1 . 

t�WM!� • �JllfilFf • ffi� ft •  .�l*!}ti!, ( 1967) : T¥fffi Victoria Land 0) Dry Valley wl-O'.t1tf!H'r III. 

T¥JffiOJ]i�K.00i"" Q lvf�. I . Wf� �- 1¥Jffi�;{SL 28, 15-22. 
SUGIYAMA, j., Y. SUGIYAMA, H. hzuKA and T. TORII ( 1 967) : Report of the Japanese Summer 

Parties in Dry Valleys, Victoria Land, 1963-1 965. IV. M ycological studies of the Antarctic 

fungi. Part 2, Mycoflora of Lake Vanda, and ice-free lake. Nankyoku Shiryo (Antarctic 

Rec.), 28, 23-32. 
ToRII, T. and J. OssAKA ( 1 965) : Antarcticite ; A new mineral, calcium chloride hexahydrate, dis­

covered in Antarctica. Science, 149, 975-977. 

,{Tul*�ill • HEB Jlllt • a' EB*:;}( • ,J":tNj::=f, • J11 Wl: .H ( 1966) : 1¥Jffi Victoria Land 0) Dry Valley wltf 
ft�R'a· I. 1¥Jffi Victoria Land 0) Miers Valley vcgg-j'"" Q Eva porite vc "? \, , t.  ]¥Jffi�;fSI-, 21, 
1- 12. 

ToRn, T., N. YAMAGATA and T. CHO ( 1 967) : Report of the Japanese Summer Parties in Dry 

Valleys, Victoria Land, 1963-1 965 II. General description and water temperature data for 

the lakes. Nankyoku Shiryo (Antarctic Rec.) ,  28, 1- 14. 

ToRII, T., S. MuRATA, J. OssAKA and N. YAMAGATA ( 1 97 0) : Report of the Japanese Summer 

Parties in Dry Valleys, Victoria Land, 1 963-1965 VIII. Occurrence antarcticite in Don Juan 

Pond-Sequential change and the condition of crystallization. Nankyoku Shiryo (Antarctic 

Rec.), 37, 26-32 . 

. �mH'*ill • rn1ft1tmc • i=pft§ffklmt!B • �:2$:j:::;}( ( 1972) : 1¥Jffi Victoria Land 0) Dry Valley wluft¥R'a" X. 

1971 -1972if 0) Vanda tM'1:J:P{,, c L, t-::tm1*��:to J: CYil:!!1*11::+B"JwluftVC "? \, , t .  I¥,Jffi�;fSI-, 45, 
76-88. 

YAMAGATA, No, T. ToRn and S. MURATA ( 1967 a) : Report of the Japanese Summer Parties in 

Dry Valleys, Victoria Land, 1963-1965 V. Chemical composition of lake waters. Nankyoku 

Shiryo (Antarctic Rec.) ,  29, 53--75. 

YAMAGATA, N., T. ToRn, S. MuRATA and K. WATANUKI ( 1967 b) : Report of the Japanese Sum­

mer Parties in Dry Valleys, Victoria Land, 1963-1 965 VII. Chemical composition of pond 

waters in Ross Island with reference to those in Ongul Island. Nankyoku Shiryo (Antarctic 
Rec.), 29, 82-89. 

ff EEI *:;}( • EB1ft1tmc • �JMHI- • .�l*�m ( 197 1 ) : 1¥Jffi Victoria Land l7J Dry Valley wluftffi'a" IX. 
1 97 0-1971:q:.O) Dry Valley wltfft. 1¥Jffi�*'t, 42, 65-88. 

( 1974'.tf:- 8 J=J 31 B '.:?l:�) 



No. 51 . 1974] 

Appendix 1. 

No. IDepth (m )I 
31 . 73 

2 32. 35 
3 38. 94 
4 40. 91 
5 44. 04 
6 57. 84 
7 58. 93 
8 61 . 90 
9 81 . 43 

10  81 . 52 
1 1  85. 25 
12 87. 18 
13 88. 35 
14 91. 23 
15 �1. 25 
1 6  91. 82 
17 125. 17 
18 133. 65 
19 139. 40 
20 144. 80 
21 147. 56 
22 147. 89 
23 1�9. 87 
24 183. 19 
25 189. 66 
26 190. 03 
27 192. 70 

APPENDIXES 

8 *�curt G DVI)P �*10)���7£ 
DVDP core samples kept in Japan. 

Appendix 1. DVDP #1 ;s1=i"�*1itfl.�1i}lij1:EfJr�� (�if{ -) 
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DVDP #1 rock samples kept at Geological Survey of Japan (H. KuRASAW A) 

Description !Weight (g) 
Titanaugite-hornblende basalt : 20 

II 20 
II 20 
II (non porphyritic) 30 
// 50 

Hornblende basalt 20 
Titanaugite hornblende basalt 10 
Hornblende andesite 30 
Olivine-augite-hornblende basalt 30 
Aegirine-bearing hornblende trachyandesite 30 

// 20 
II 10 

Titanaugite-olivine basalt 20 
Olivine-titanaugite-horn blende basalt 30 
Olivine-bearing titanaugite-hornblende basalt 30 

II 60 
Titanaugite-olivine picritic basalt 50 
Hornblende trachyandesite 30 
Hornblende basalt 20 

II 10 
Volcanic breccia 10 
Titanaugite-olivine picritic basalt 20 
Volcanic breccia 30 

II 30 
Titanaugite-olivine basalt : 10 

II 20 
II 20 
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Appendix 2. DVDP f2 ��������ffl�� c�m -) 

Appendix 2. DVDP #2 rock samples kept at Geological Survey of Japan (H. KuRASAWA). 

No. Jnepth (m) j Description Jweight (g) 

I .  90 Titanaugite-horn blende basalt 1 0  

2 7 . 86 // 1 0  

3 1 3 . 49 // ( trach y basalt) 1 0  

4 1 4 . 1 7  Titanaugite-hornblende basalt 30 

5 1 5 . 90 // 20 

6 1 7 . 58 Titanaugite-horn blende trachyte 20 

7 19 . 55 Olivine-bearing titanaugite-horn blende basalt 50 

8 27 . 38 // 60 

9 28. 37 // 20 

10  36. 79 Non porphyritic andesite 30 

1 1  39. 28 Hornblende-bearing andesite 30 

1 2  42. 35 Titanaugite-hornblende basalt 40 

1 3  47. 42 Olivine-bearing titanaugite basalt 40 

1 4 54. 72 Hornblende trachy basalt 30 

1 5  6 1 .  99 Titanaugite-horn blende basalt 50 
: 

1 6  70. 4 1  // 20 

1 7  77. 53 // 20 

1 8  80. 23 // 10  

19  81 . 65 // 10  

20 85. 43 // 20 

21 88. 5 1  // 20 

22 9 1 . 1 5  Volcanic tuff brcccia 30 

23 96. 78 Olivine-titanaugite trachybasalt 20 

24 99. 34 // 20 

25 1 00. 41  // 20 

26 103 .  1 5  // 20 

27 106. 26 // 30 

28 1 1 0. 27 // 30 

29 1 1 2 . 72 // 30 

30 1 1 5. 1 2  // 30 

3 1  1 1 7. 1 5  // 30 

32 1 1 9. 72 // 20 

33 1 23. 72 // 30 

34 1 30. 23 // 40 

35 1 3 1 .  98 // 50 

36 1 32. 05 // 50 

37 1 40. 1 2  // 20 

38 1 41 .  67 // 1 0  
39 1 43 . 05 // 1 0  
40 1 47 . 88 // 20 
41 1 52. 07 // 20 
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Appendix 3. DVDP #3 :EE�;M±t!!��]lt}'i.Jrf*ff (:iri.R -) 

Appendix 3. DVDP #3 rock samples kept at Geological Survey of Japan (H. KuRASAWA), 
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No. Jnepth (m)J Description Jweight (g)II No. Jnepth (m)I Description Jweight (g) 

1 1 2. 73 5 34 164. 01  5 

2 1 7 . 67 5 35 167. 04 10 

3 22. 74 5 36 167. 70 5 

4 ;23. 75 10  37 1 7 1 .  88 20 

5 33. 70 5 38 1 74. 62 20 

6 35. 06 5 39 21 1 .  54 5 

7 47. 61  5 40 215 . 24 5 

8 48. 74 5 41 2 17 .  1 4  5 

9 5 1 .  50 10  42 218. 63 10 

10 55. 49 10 43 219. 24 10 

1 1  (53. 70 10 44 219. 92 5 

1 2  82. 39 5 45 267. 40 10 

13 85. 69 20 46 276 . 55 10 

14  88. 12  10  47 280. 56 10 

15 89. 55 10  48 282. 83 20 

16 102. 93 20 49 285 . 01 10 

1 7  103. 94 5 50 286. 39 10 

18  1 1 1 .  20 5 51 289. 24 20 

19 1 1 3. 64 20 52 290. 62 5 

20 1 17 . 6 1  1 0  53 295. 62 5 

21 1 1 8. 51  10  54 297. 18 5 

22 120. 40 10  55 300. 26 10 

23 1 24. 59 20 56 303. 78 10 

24 1 28. 1 0  5 57 306. 93 20 

25 129. 60 5 58 317 . 48 5 

26 132. 82 5 59, 321 . 16 20 

27 1 35 . 69 10  60 325. 72 5 

28 1 39. 30 20 61  327. 44 5 

29 142. 19 5 62 342. 1 7  5 

30 144. 41 10 63 349. 31  10 

31 146. 95 10 64 353. 07 10 

32 1 59. 49 1 0  65 381 .  00 10 

33 161 . 72 20 
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No. 

2 
3 
4 
5 
6 
7 
8 
9 

10  
1 1  
1 2  
1 3  

Appendix 4. 

!Depth (m)I 

64. 25 
72. 00 
76. 09 
82. 58 
87 . 50 
90. 20 

100. 00 
105. 27 
1 29. 00 
1 53. 50 
1 66. 00 
220. 80 
303. 00 

Appendix 4. DVDP #6 �:;p�*'tithJtWiill:FJrt*� (:itr.R -) 
DVDP #6 rock samples kept at Geological Survey of Japan (H. KuRASAWA). 

Description 

Gneiss 
Coarse-grain pegmatitic band 
Feldspar-rich granitic band 
Gneiss 
Fine-grain biotite gneiss 
Biotite-hornblende amphyrolitic gneiss 
Biotite-hornblende gneiss 
Microgranite 
Highly chloritized finegraind band 
Migmatitic gneiss 
Biotite granite 

// 

// 

Appendix 5. DVDP #3 7j(��:i5"i:!r�::k�t*� (rp#mz) 

!Weight (g) 

1 10 
, 250 
1 30 

• 190 
. 160 
1 80 
150 
1 60  

. 120 
80 

. 1 10 
70 

200 

Appendix 5. DVDP #3 ice samples kept at Nagoya University (N. NAKAI), 
Sample No. Depth (m) Sample No. Depth (m) 

#3- I - 1 1 1 . 39 #3- I -21 74. 72 
-2 1 1 .  89 -22 76. 09 
-3 15 . 65 -23 76. 45 
-4 1 8. 96 -24 76. 82 
-5 20. 50 -25 87. 96 
-6 23. 84 -26 95. 20 
-7 33. 0 1  -27 100. 58 
-8 46. 1 2  -28 100. 80 
-9 52. 78 -29 108. 64 
- 10  53. 43 -30 1 1 1 .  75 
- 1 1  55. 78 -31  1 1 1 .  95 
- 1 2  63. 40 -32 1 1 7 . 3 1  
-1 3  63. 56 -33 1 18. 7 1  
-1 4  65. 40 -34 142. 64 
-1 5  65. 90 -35 145 . 48 
- 16  70. 22 -36 154. 43 
- 1 7  7 1 . 28 -37 162. 67 
-1 8  7 1 .  92 -38 1 70. 53 
- 19 72 .  30 -39 1 74. 77 
-20 74. 46 -40 1 78. 22 
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Sample No. Depth (m) 
#3'- 1 -41 179. 60 

-42 187. 45 
-43 190. 64 
-44 196. 83 
-45 202. 31 
-46 206. 70 
-47 212. 34 
-48 216. 67 
-49 221 . 14  
-50 227. 50 
-51 233. 70 
-52 237. 16 

* 5 to 1 0  grams of ice was taken at each depth. 

Appendix 6. DVDP #6 :*�*4-� E� . 
:k�f*ff Ci:f:t;J:t:mz) 

Appendix 6. DVDP #6 ice sarrrples kept at 
Nago ya University (N. NAKAI) , 

. Sample No. Depth (m) 

#6- I -1 9. 40-9. 50 
-2 1 0. 63 
-3 89. 60, 
-4 89; 96 
-5 90. 00 
-6 ll0. 80 
-7 l l3. 90 
-8 114. 30 
-9 12 1 .  56 

Sample No; Depth (m) 
#3- 1 -53 243. 30 

-54 248. 68 
-55 262. 25 
-56 279. 62 
-57 305. 15 
-58 31 1 .  76 
-59 314. 90 
-60 318. 18  
-61 330. 1 0  
-62 342. 47 
-63 349. 61 
-64 376. 93 

Appendix 7. DVDP #4a m:IJ10!fifit!jih�fl� i!i'� 
:k�f*ff Ci:f:t;J:t:&z) 

Appendix 7. DVDP #4a lake sediment kept at 
Nagoya University (N. NAKAI). 

Sample No. Depth (cm) from the top of each Run 
Run-1-1 0 

-2 0-10 
-3 18  
-4 55 
-5 1 03 
-5' 1 10 

Run-2-6 58 
-7 149 
-8 l.48i 

Run-4-9 15 
-10 48 

Run-5-1 1 5 
-12 82 

* Depth(ft) from the surface of the lake 
Run-1-1 (top) 2241 

Run-5-12 234' 
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Appendix 8. DVDP #4b ffiJj)ftjlftff{��)rf:g ti�::*:$t*� (tj:i#{§z) 
Appendix 8. D VDP #4b lake sediment kept at Nagoya University (N. NAKAI). 

Sam ple .No. Depth(cm )  from the Depth (ft) of the top & ·

1 

Length (cm ) .of top of each Run bottom of each Run each Run 
Run- 6- 1 0 top 224'-23210911 bottom I 249 

-2 

-3 
-4 

Run- 7- 5 
- 6 

Run- 8 
Run- 9 
Run-10 
Run-11- 7 

- 8 
Run-12- 9 

Run-13-10 

Run-14-11 
-12 

Run-E-13 
-14 

Run-16-15 
-16 

Run-17-17 

82 
213 
249 
23 
40 

Failure 

0 
28 

234,511_:235,511 

Not distinguished. Gravels only 
235'5"-237'3" 

10 Gravels only 
237'3"-2371611 

13 237 1611-23918" 
50 
23 239'8"-2421911 

118 
60 242'911-245'9" 

132 
40 245'9' '-248'3'' 
73 

66 

? 

24 
70 

133 

208 

83 
-18 

Run-18-19 
Run-19-:-20 
Run-20 
Run-21-21 

15 2491-253' 66 
75 253'-2561411 ? 

No sam ple 2561411-256110" 23 
16 2561 1011-26011011 157 

-22 68 
Appendix 9. DVDP #3 ::i 7 tj:i l0={'.J(®t��;,r�:g ti�::*:$f*� (tj:i#{§z) 

Appendix 9. D VDP #3 secondary minerals in the core kept at Nagoya University (N. NAKAI). 

Sam ple No. Depth (m ) Sam ple No. Depth (m ) Sam ple No. Depth (m ) 
#3-SM-l  13 . 04 #3-SM-9 98. 22 #3-SM-17 150. 02 

-2 17. 45 -10 102. 93 -18  264. 75 
-3 22. 12 -11 104. 03 -19 317 . 48 
-4 23. 00 -12 104. 53 -20 325. 45 
-5 47 . 25 -:-13 110. 74 -21 325. 75 
-6 49. 16  -14 111. 35 -22 327 . 98 
-7 51. 20 -15 111. 95 -23 324. 17 
-8 82. 20 -16 117 . 61 

* About 200 sam ples besides above. 


