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Report of the Dry Valley Drilling Project, 1975-76 

Nobuyuki NAKAI* and Katsutada KAMINUMA** 

Abstract: The Japanese party consisting of two members participated 
in the last field survey season, phase V of 1975-1976 Dry Valley Drilling 
Project (DVDP), in the McMurdo Sound region for the period from 27 
October 1975 to 8 January 1976. The main international program of this 
field survey season was the drilling of submarine sediments in McMurdo 
Sound. As Japanese party's own project in relation to DVDP, microseismo­
logical observations at McMurdo Station and geochemical field survey in the 
coastal area of McMurdo Sound were also planned to investigate continental 
subsurface structures of Antarctica and to disclose the geological history of 
Dry Valleys and the McMurdo region. 

DVDP No. 15 drilling was performed from 5 to 21 November 1975 to 
obtain unconsolidated marine sediments. The drilling site was set on the sea 
ice of McMurdo Sound, 110 km northwest of McMurdo Station and 20 km 
east of New Harbor, Taylor Valley, and over 122 m-thick sea water layer. 
Cored sediments were sampled down to 64.6 m depth below the ocean floor 
surface and the recovery was rather good, being about 52%. Most of sedi­
ments are olive gray to olive black, fine- to coarse-grained basaltic sands, and 
can be divided into two units, with a depth of 12.5 m as the boundary be­
tween the two. In the sediments from 63.6 to 64.6 m, an unusually high 
concentration of CH4 amounting to 37.9%, was detected by the portable 
gaschromatograph GC-30 AT at the drilling site but no heavier hydrocarbons 
were found. 

Three seismographs designed for recording micro-earthquakes were set 
at the foot of Observation Hill near McMurdo Station, Ross Island. Micro­
seismological observations were carried out for the period from 13 November 
to 19 December 1975, and several small or micro-earthquakes were recoreded. 
Artificial earthquakes by dynamite blasting were also successfully observed 
several times and the records useful of analyze the subsurface structure in 
this area were obtained. 
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The coastal survey for geochemical studies on the geological history and 
the water budget in Dry Valleys was carried out several times, and glacial 
ice, subsurface ice, subsurface layered salt deposit (mirabilite, thenardite, 
gypsum and calcite), fossil and lake water samples were collected for isotopic 
studies. 
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H!i!li(DVDP) f;t, -tO)H@iiJ, l �}!E��;h. 1975-76�0)::,,-;('/{i�ofl!�;ht-:. 
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1975-76 �O) F 71 /� v -ffi!�IJttimi (Dry Valley Drilling Project: DVDP) �i. 3 �O) 
T'iE� 1 ��JJH..,, DVDP No. 15 :J,L�ffiif'jlJLtc.. ffi!�IJ*P1Hi 9 J3iJ:.G�&'i IJ, 10 J3r1�nc.. 
n:.=r- °" :,- 7°0)��. ffi!�IJ��O)�§:. &:,���O)��t,d.:O) fr��*� TL tc.. 11 J3 5 B iJ:. 
Gffii�IJ���. 21 B w�r 64. 6 m "£ "C;'ffl 0 tc. c ;: }:;,-c;·q:i .LI:: L tc.. 

B*iJ:.!:)0)$1Jn��i, �W 5 i5iJ�-rJE�.:h,--C1.t,tc. . LiJ:.L, 11 J3 4 B �c.. Dome C -c;·1fHr 
�O) 7iiti!*i!&iJ��;: 1J, -=- .:L - ::; - 7 :/ r-� !1 � - r £:1tBr1c1,0)��•m0)�1i::tc.. .t 1J, 11 
J3 r-aJ tC.. � !1 � - F £:ftg tc..Jlj��T}E L "C l.t ,f,;_ 3 i5 �i. $1Jll�q:t .LI:: L, � nu 10 J3 r 1iJ tc..Jlj� 
L --c 1.t ,t-=. 2 i5 0) �iJ�m,:ftB-c;·O) ffii�U. �it tc..1Jnb 0 k. 

ffi!�U*� T��i, � !1 � - F £:ftgO):ftg�lVf'.JE� (Thiel Earth Sciences Laboratory) -c;-, -/l 
�!/P���77K.t�ff��fi. �•mm���O)f-:�O)�mK.t�:ltB••���O)iVf'.JE 
t§lbiJ�fib.:h,k . 

**'H�r"C;'�i. 1975-76 �O) DVDP O)ffl�Ult�c�jtO)�it. 1Vf'.1'Et§IIJO):jjt¥R,tJ: t'�q:t{., 

2. 1975-761f:.�(7)f"mJ1lUttimi c *Mi 

2 . 1. liHlflJ it iii 
DVDP � 1975-76 �O) 1¥Jffi-c;·O) ff Ji- -Y - 7-:· '/ i -c;-�* L tc. § 1¥)�1. F 7 1 /� v -:ftg� c 
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1=1 7-�0)fsivc{ftl':i":-.S, � !7 �-F�j�O);j:Jl/JJ.kJ:-C:'O)ffijfijU��tiffii":-.S::. c -C:-�G. ::..nv'l 1=1 

7- llh, !J� vcffil�U ��iiffi Lt.::.. --;, !7 � -F £:futgir• G, r '7 1 ,,� v - 0) ffililjUii �ta �_;*>lJ: vc 1 -

2 {ufil, #JFJT��� L, ffililjij�fi" '. )(LlJ:futg�iJ� G)(LlJO)�" ,xr���iJ,vt--C O):t-tlCf O)aJJH1t� 

O)Hg�O)m§JM;WI� �tL --c "';.s. 

2. 2. �O)i{iif£ 

mJ:tz:;fiitg1iJf'JEfflO) m!��RlilU11U:W:Fi� ffel.� F '71 ,,� v - it H � vc l IJ, 1975 - 76 '.q=- 0) 

DVDP, tol(J.�!J�-F-ittJY Fitg�-C:'O)we]it, 1i}f:9t:O)�DlfiH@JiJ\�ftt�ht.::... 

-t""O)M:W:, i/Hl�ffel. c L --Cvi, 1) m!ftffiitg1iJf:ft:mi!lUiJ, GO)j!{if:�, 2) :!i'7- vc�i" :-.S r�i 
;@, to lU:H7- !l 1=1 � r !l 7 7 vcl Q :fi7-fttfr�:W::r&i"G:tif(ft1t$�, 3) mJl](��!fJl:ltfl 

4&J�:W::r:3ci" :-.s :tih3*1t$�, 4) :ttg$1iJf�� vc:t-c;vt Q 1iJF� c �u���iJ\t&x. :-.s 1iJf:fl:� 'i t.::..v:t:ti 

Ur�tJ: c·�mzxti" :-.s::. c vctJ: 0 t.::... r 71 ,,� v -itf-+�� ffel.ii\r:f:t{" c tJ: 1J, 5 1s O)illzitiJ\� 

� � ht.::..il;, mJriffeitO)T�il� 2 15-c:-� :-.s t.::..co, ftt!O) 3 is O)iffeitJU§ vi B 7-fs:ffitt!f@f:ft:lf:Jt4s: 

0) 1iHi �� :-.s ::. c vc ts:.�> t.::... 

Lil• L, 1975 '.q=- 1 JI 15 B to l U 11 JI 4 B, Dome C -C:'i:'iH 3 �O) �fi�O) ulzfir'li!tl:vc 

l 1J, =-"'- -::; - '7 Y F 0) !l '7 1 7-r r -r -r c--;, !l � - J,-·j;J-tgO)fs90)�tHu��vc?RfB'il�1!lf� 

<, *affl]v'lm!J(vcl ,Qf}(O) 2 i50)d;J-i)�illzit�ht.::... 

i*it��ffel.1;, fi!JiJ!U, {i}f��;@vi?XO)ji 1J -c:-� :-.S. 

tEfir-BslW (m:tz:ffi:tt!fliJf�J=ifi) : --;, !J � -F-tJ-17 / F:futg.riO)f�,j\:futg!fn§lb. 

r:f:t:tH!z c1;r!rfil::k$�$fffl • m:tz:ffi:futg1iJf�m�ffel.1:JJJ��) : ffiiljU ::z 7�*-+ to 1 c1 ��trr 

t±l�vc l :-.S F '71 ,,� v -:ttgtiO)M��OO. 

filu1; ct ffiffi-C:'O)friftEMFs9vi, 1975 '.q=- 10 JI 27 B ,.__, 1976 '.q=- 1 JI 8 B -c:-� 0 t.::... ffiffiiJ, G 

O)��. filu1;�=-;:,.-:/-'7YFO)tJ�VYrY�OOOO�tLt.::..DVDP O)m2@���-K 

tf:jg, -t""h�.h,0)1i}f��:W:���Lt.::... 

2. 3. ���it 

DVDP �7EO)�O)i)0}R"C', B 7-fs:vi--;, !7 � -F £JlgO)Jtg$:@f��--e {tffli" :-.Sf4$��. � 

��J!J�, DVDP -e{tffli"GJ'(�J!J�Jio y·t�--c�:m:1#-t"G ;:_ C vC.tJ:0L"'t.::... 

:@1� 2 @O) :.:.,,- 7-:' YO)��i), G, JtmJ!JfJ[, 7 -1 )v .L. ts:. c' iJ6,�t,d1Ut{,Mi % 0 L "'t.::..O) 

�' -t""tL�tLO):m:���V7-rK�tt��x.�il�G��Lk. �k���fflAO)��. �� 

vc&:,�tJ:4&J�=i t ��Lt.::... 
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vrn&iK.l*ll..,, --cvx, at,;,,-;(:/ J: 9��0)tb0k AJ�� ·tJ':7- !J i:z � r !7''7 7 c�w: ac-3o 

AT) 1 ir:to J: r1m!ftffij:-t!HiJf'Jem7XEBBTffe:1BVC��O) tt> 0 tc.!IffiWl� 3 a�mA L k. 

50 �If DVDP T��fi�R�{J(�vcffiLk. 

aB-tU 50 �/Jt DVDP -=f Jirt\fr¥lH!:i· 
C-��H) ffiffi lli iJUI Idtf?. rrJt 

� w 7 Ji[ 4,500,000 
;[ 1±1 4,775, 140 

vi p 
• 3,405,000 1:n:i 

� n &i • 648,340 
ffil 1!1 '1il1 RS .Jt 721, 800 
� 51 H 6275, 140 

C��IJ�H) IE .llffijtg?vf 'Ji: ?Jf 13'tJt 
;[ 1±1 415,000 

jtgfll!iil!U �n�Jt 260,000 
j{g3*1r.��n�• 155, 000 

3. fil!J(!)lf� 

� !J � - F£:tl!r·c-vi., ffltf;!t§FaiO)trJ¥vi. DVDP O):tftlrnU�ftVC, *¥vi.lr5'i-�ftVCtb--Ck 

@, 11 Y1 i:p1tJiJ, G 12 Y1 i:p1tJ vciJ,vt--C:l:i!!BilUJlU��M!i L tc.. 

3. 1. 10 � O)filjj��Jt 
i:pif:, 1$ rB 0) filu i; vi. 10}] 22 B vc B *� l±IJS, !7 71 7- r <f- -t- -<f-vc 3 B FaiffltE*, 27 B 

� !J �- F£:1:t!!vcJlj;frLtc.. 

31 B "i -c:-� !7 � - F£:1:t!!0):7!ff!!l?J&i�vffi&i0)�:f1J!�fi 5 c c  1b vc, i:pft:vi X �@Jifr�ff! 

O)���fi0tc.. 

3. 2. 11 � O)filjj��Jt 
1 BiJ,G4 B"i-C:'viB*iJ,Gjzs0tc.Zirr!l?JO)�:f1J!�fi0tc.. 5 Bfilui;vi.:tft!H�U�(Site lA) vc 

mr1, i:pft:�fflti:. �m��*�!J�-r£:l:t!!�m0t-:.. 

10-12 8 VC7({jf�{t.-c·, �ffil Site lA iJ, G� !J � - F�:l:i!!vUJ' � tbvftc.. ::. O):ltl'JFrm:J5'}vi 

21 B g;, i:pft:vi Site lA vcmftf Lffil�Hcft� 0 tc.. 

fffirmt 6 8 iJ, G 12 B "i-C:'O)Faivc, � !J � - F£:1:i!!O) j:-tg�?i}f'.Jt;�F9vC:l:i!!fflfic�tt �. Ob­

servation Hill O)�t{Jlijvc:1:1!!1.IH�Jti!'."ri:L, 13 8 iJ, Gfi,?JliJ���aLtc.. 16 B �"i-C:·vt r 7 7"1v 

iJ�lg,,iJ, 0 tc.iJ\ -t:".:hJ.:J*fii?J!UvtJl��vc�� L, 15lvt:1:t!!'.!lfii?J!U, ,§tvi-t:"O)�J;_ c 9 �fr 0 t-:.. 
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r:f:t:frvi 22 B t-,,1,:fi, jfg$Wf1'i:�--c'17ffi�1J--c·1t G.nt..:�;{:40)!fJl�:5tf!r�fi0 k.. 

3. 3. 12 JJ O)filJJt��.Sl 

1 Bq::fi, r:p:j:j::, t1¥rmt1klnJ1kc�O)fl�*+�t*�i"Qf..:.ob, F51 ,,�v-vc�,Z,t�: r�l1 

!l r !J 7 P r'J '7 -1.kfoJ (Victoria Lower Glacier) ta J: V 7 'Y ,,� - 1klilJ (Victoria Upper 
Glacier), 1::· 3t'ri1i)J (Lake Vida), 51 r 7 'Y ,,� -1.klilJ (Wright Upper Glacier) --c·�:¥4 �:j:* 

�Lt..:. 51 r 7 'Y ,,� -1kfoJ'1:'-"' !J :::i 7
° 

!J -iJb: .. :,; v:,; r 5 7'' 1vO)f..:.ob:mfi�i�vct.t IJ, � 

��r:p lf: L, �ti�--C' 20 � 30 *� !l � -F£:l:!gvc1n}ritL k.. 

2 B, fil:u-i;vi F 51 ,,� v - • =; 1 r '.fr (Wright Valley) O),,�:,; 3"''£:1:!g (Vanda Station) vc 

:mv, �jfgvCfi:\,, 'C tfJ 0 t..:. B *�O){rij4efo��JI, -ffl3'-2:'fit1'iff 0 k.. 

3 B, fil:u-i;vV1�7j()uJ$�7':,; r :/�:f1f�c ct VCP 7-JITJ (Ross Island) 0)/�- :/llllfl (Cape 
Barne), P 1 7:·u1lf3 (Cape Royds) vcfi �, ffir@i 59-65 rn 0) c .:. 6 --c· � 5 e.'' 51 r (rnirabi­
lite, Na2S04 • lOH20), 1t.:fi, W:r$i'ffflf4efo, 1.kt.t c'O)/litfJ!·'-2:'t*l&Lt..:. 

4 B, l'ifi.i-i;vi -r' / r :/�1)l�c ct vc, *�1Jlij0) � !l � - Fn&1�1tl1¥ 0) ;t; 'Y 7'' ;z, 1k inJ 

(Hobbs Glacier) vc!±liJ,vt, :tlr"Eo 82-85 rn 0) -=E- v - :,; r:p vcJl G.n Q � 5 1::· 51 r, ::Y--r 1v 

3""1 r (thenardite, Na2S04), 1t.:fi, mil'$tl3\'.4efo, :}j(O):j:*��Lt..:. 

8 B' fjljj 15 vi** 7" 7 7- :h *$$� � 'Y ::I - � 'Y !J C C t vc, fllT B vc5 f � WC �*13ir'd7¥0) 

�1 7 -?:·'.fr (Miers Valley) �!±liJ,vt, :;,j(yuJiJitf-+t-o J: V, :fi1t, � 7 1::· 51 r, W:�itffi 

4efo0)�*4�:J'*l& Lt..:. 

1 8Bq::�, *���!lJ)llKO))iffijfCtf)Q � 7- T 1 -!l e.
0-!l (Mistake Peak , ffir@i 2,400 m) vc 

fi �, !l!JJHtJlrO)�, 11<:ra J: V:li[ffitfr/:B4efo��l& L, 1'iffJ£�V 51 r 7 'Y ,,� -1.kfoJ c F:,; 7 

7 :,;ifu(Don Juan Pond) vc"tl.'11;- iJ, 1.k�Jl(O)���fi0t..:.. 

19 B, ]llu,i;vi�iJ, 1:)0) ,J,.�O) 1tF1=1i� J! "".)v-fc, � !l � -F� 95b, ::Y-1 5 -'.fr (Taylor 
Valley) O);t; =- -y; (Lake Bonney) �1PJiJ,0t..:. ;t; =- -ri1i)J--c·, :$t95Lt..: '71 -;;t � :/ !7''*$0) 

7'' 'Y n -� c 1-iit 1.,, ,, ri1iJJ0)7t�*4�J& c mumt :a:rr 0 t..:.. 

-t"O)�, 28B'i'1:'0)F1=1i, �!l�-F£Jtg'1:'�l&LtdJ\flO)�Jlc, -;;t-,,�-;t;-1v�&:,� 

c i" G X �@Jtfi�/i:O)-$�ffi'!fWJ:ffit.t J:.', B *� fif1'iff G ifr't ,z 0) !fll�{rif;© IJ vc �b.n G B 

-'Z �� 0t..:.. 

29 s, ffiffi,�£J·tlv,lfliJ,vt Q��il��*- G.n, ]llu-i;vt�J110  �� !l � -F£:l:tg�:mvt..:. b,  

�3�00�ffiffi�£jfgK��Lk. . .:..:.��. �O)tt��fl'-2:'��L. �2��0)���� 

B 6'tU� !l � -F�jfgvc1'iff3gLt..:. 
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30, 31 80)�8fi, mt��{jffiO)zgj���L,t-:. 

3. 4. 1 JJ O)fit}J��i. 
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� P � - F£:tmc 1 71 7- r ':f- ;-, -rO)ra,O)�flilFl:k�J�Htvc. J: �, =- .,,_ -:) - 7 Y nc.m 

o B iMR:5:E � htJ: 1.,, j: j: B �� L, ts:. 

�O)�, r:p*, �m���m���� B*�O)zgj�O)-w, �KHR��O)-��fi? 

cc t vc., DVDP -I!� 7-j'e�O)�{jffi�L,t-:. 

8 Blf�, � J �- F'£�0)17 11J7A?-71 -fv F�M�. 9 Blffrr0�30%, P 71 

7- r ':f- ;-, -':f-vc.� 1., ,t-:. 

4. ii tllU 0) M:� 

1975-76 �O) DVDP vc.:tovt o B *��t., ffl}ljU vet*? ffl}ljiL8 --c·O) -jf 7- 1 i:r � r p· 7 7 vc. J: 

off7-%fi���ffl•�. �ft@�O)m�K�Ck&�. •�O)�-.��m���O)xa 

@Utr�a. tl A 1 i:r � r 1·· 7 7 tJ: c vc. J: o%fif'r�tJ: c1::·�fi 0 k. 

4. 1. �}!flJO)ft� 

1 �J!!JtJJ�ht-: i:r 7-#a}fl;:O)ffij}ljlJ DVDP No. 15 �t., � 1 � - F£:J:tgO)l[�t*9 110 km, 7 

1 7 -:ttO) =- .,,_ -,,, -,,� - (New Harbor) rifl 20 km O)#fj7j(J:: (77°28'19"S, 164°25'32"E) 

iJ\ Gfibht-:. � O)ffl�U,8�'i 1973-74 � v-;( Y vc., :tm'.R�� vc. J: ���int-: 5 �fffi�O) 

? 't,O) 1 v:::> Site lA --c·�o (NORTHEY et al., 1975). ffl}ljU,¢.(O)#a:)j(O) "��til:9 7 7 ,r - r 

--c·, -t"O)J::vc.ffl�UtlcffliJ��-�ht-:. #a� 122m, #a:1J<r0)7j(iffit-l.8°C ��0k. 

w1J<l:il\ l?O)ffl}ljU�t.Wot>--C 0)�,7,i. --c·� �, )cO)J::EniJttO) -Jl?-!ljtt±\O)fe:�tt t � 0 t-:. -t" 

� "c', ffl�U vc.Jct-: 't,, ffl}ljU�flO) l�Hll&� vc. J: o �a�t-Jj'j-vc., {XO)!jp��$ 8 ':f- .:r. -y 1-r o 

� c ��ot>t-:. -t°tJ:b'b, 1) 1J<Jf O)ffllJ5E, 2) 7t&�l!JO)&JIJ, 3) ffl�IHlto J: � ::z 7 -� 

flO) -Jl ?-%five. 1 Q AJ�ttl!R11::**ffi0)%fitJ: c--c·� o. s *��t. 3) 0) -Jl 7-Jtfi�m� L-, 

B * J: � fif� L, ts: �$if- -!J 7· 1v • tl 7- 1 i:r � r f 7 7 GC-30AT � ffl �U,8 J: � il8 20 m 0) 

filefflvc.� o ,J\�O)r:p vc.�a L-k. 

� 0) J: ? vc. L, --C, 11 J3 5 8, r:pj-{:, :t- 7• 7 7- :h ::k��� 2 �. rf 1 J r 1J 7 ::k� -fl:r� 

�. ffl�U'*11*� 15 �O)t@:� 19 �--c·ffl�U{"f�iJ\lfflMl�hk. 

�W. �s ,1- - r 1vO)ffl�UiJ�-r5E�n--c1.,,t-:iJ�. Jtfft�i7\�7f-vc.tfJ>Jt--c·� �. ;f�±Jt�t. 

vi c Iv c.·tJ: <, �vc.#a)fl;:r 12. 5 m t-J�--c-�t., ;tt;j:k�fl� �vf o � c �t.�r-'M'vc.�l(--c·� 0 t-:. 

-t"O)f;:.ob, ffl�U{'f��t_l(fiL,, -t"O)J::#a}fl;:r 64m#]L("c' ,/- !J Y-Jf:7-��/±lL,k� c., � I:) 
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vc.[AJ�:JW Cl) 11 JI 20 B vc., @i7}nC.j( � f.t-� �g-:=_ l.: k 2:. c � ,'nJ��tJ: I), *rf mH@l�Utlv!�J�CI) 
�J 1J vc.-16 iJ,iJ,:b G f, 64. 6 m --ewJ�U �Wr�'1f" �--Q � x. tJ:iJ, "J k. 

J1UJ4o/.J�;pj.Cl)mtfu vc.:rovt Q j):JmHtUf'�Cl)if5* c 't:"CI) ®Cl) 7' - 3? �� 1 vc.1r-L k. JiUJt!o/.Jvi� 
�vc.:bk IJ:P-j)-c·, ::l:.vc.:z:ffcl��. *flf.ft:Z:ftt�tf{-C, �ERB (olive gray-olive black) -C:'i;f) --=> 

k. w�r 12. 5 m ��iJc. L 't, J::$JI c rtmJi··c-vi§fjEftd!iJ�J,,.. Gnk. i"tJ::bti, J::fil; 
Ji vi *IB f.ft iJ, G ;fl!. f.ft Cl) * §J *a Cl) :ti"j) Cl) ]:[ Ji -C:' t6 I) , -t Cl) r=p vc. vi � r'.% 7 c m vc. J1 i" Q :tr ff=t�L ;fl!. fl 
::tr:m:�. rd;m�. 1511:, *E�Cl)�iJ;r.l=ltE L --c 1, ,tc.. ;: n vc.ML, rtmm-c:-a, ffi!Hf.ft vc.tJ: Q 
c c t vc., ��I� 1t, L 't I,, 't, �iJ, vt J:: permafrost Cl) l ? td'} fl�� L 't I,' Q. 

� 1 DVDP No. 15 ffil�Ut�� 
Table 1. Site data for DVDP No. 15 hole. 

Position: 77�28'19"S, 164 °25'32"E 
Water depth: 122 m 
Total penetration: 64.6 m below the bottom surface 
Weight of sediment recovered: 696 lb 
Drilling period: 1975/Nov./ 5 to 21 
Percentage core recovered: 52 % 

Description of cored sediments: 
Depth below the 
bottom surface Lithology Color 

(m) 

0-12.5 Sand (fine to coarse, poorly Olive gray to 
sorted, pebbly*, soft) olive black 

Sand (fine to mectium, modera- Olive gray to 12.5-64.6 tely sorted, slightly lithified and olive black well stratified 

Age 

Recent 

Pleistocene 
(?) 

,:, The pebbles are of basalt, dolerite, quartz, feldspar and granitic lithologies. 

i1HJ4o/.JCl)�i:&vi, �Ji vc.:bt� IJ vt c Jv c'1r,:fiiJ;�t6 k G tJ: 1,,;: c c, nt 12. 5 m Ji vc.Cl)J,,.. 
t1(,f,$:tlJ4o/.J-c:·c;f)Q 7° 51 '/7 :/ (Bryzoan) iJ�1f::rrtvc.�� < � Gnk;: c -C:'c;f)Q. JlfJtjmCl)§j 
1tik1L�, 1r,:fiCl)t¥1fiJ, GJ,,.. --c, ;: Cl) 12. 5 m mvi-"'JCl)Jfu$!¥JtJ:�H-lCI)�;: ":) kfr#:JW-c·c;f) Q 
-�,�,:b'1f"Q. 

ffl�IJr=f::t 11 JI 20 B, w�r 64 m �32:lCl)i'{=tffit!o/.Jtj::iiJ, G iWli-�CI) ,,{ 3? / ;:1f7-iJ��t±\ �nk. 
�2 vc.1r-Ltc.ct :i vc., 50m�322i-C:'vi,,{ 3? :/v:t�<�t±l�.:htJ:iJ,--=>kiJ�. 63.6-64.6m -c:-
37.9%CI),,{ :7 /�1str�if!H:�"'Jvtk. LiPL. ,,{ 3? :/tJJ1i-Cl)iWfi¥lkwt1t7l(�vi�t±\�ltWtJT 

-C:' c;f) Q ;: C ' wt� HA Cl) •ociJ; J::� �!¥) riiu I,';: C tJ: c' 7]> G' TI[� :fi ¥IE'� jf A C M :im Lt� t Cl) C 
viWTfE-c:-�tJ:t-'. it.::.., �mCl):l:vi¥1tL-c�1,,tCl)-c·vitJ:iJ,--::>k. LiJ,L, 7

°

P :/ "'- !l r � 
* - :/ -v - Cl) r v ..,� A #k�vt.�p�vc.1�m-c:-t6 'J, wi�u �:J!b[) Q;: c ��'2.b[) tJ:iJ, --=> t.::... 1, ,f n 
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� 2 DVDP No. 15 wl�IHLiP 1:)0) :ii' 7' 0)7J:ffr*5* 
Table 2. Analyses of gases from D VDP No. 15, McMurdo Sound. 

Depth b�low the I 
bottom surface 

1

1 

(m) 

0. 9 
0. 9- 1 . 5  
4. 0- 4. 6 
4. 9- 5. 8 

7 . 9  
8. 9 

19. 0-22. 1 
39. 5 
48 .5  

Date/Time 

1975 , Nov. 
7/ 
7/ 
8/ 
9/ 

12/ 18 : 40 
12/23 : 00 
1 3/ 17  : 20 
15/08 : 30 
16/08 : 20 

Gas composition (vol . %) 

n.d. n.d. 0 .0 n.d. n.d. 
n.d. n.d. 0 .0 n.d. n.d. 
19. 9 80. 1 0 .0  n.d. n.d. 
20. 4  79. 6 0.0 n.d. n.d. 
20. 2 79. 8 0. 0 n.d. n.d. 
20. 0  80. 0  0. 0 n.d. n.d. 
2 1 . 4  78. 6  0 .0 n .d. n .d. 
8. 2 91 . 8  0. 0 n.d. n.d. 

12. 1 87. 9 0 .0  n.d. n.d. 

Description of 
gas samples* 

D. G. in water 
,, 
" 
" 
,, 
,, 

G. B. from water 
} D. G. in water with 

sediment suspension 
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63. 6-64. 6 20/1 1 : 00 1 .  8 44. 3 37. 9 0.0 16.0 G. B. from loose sedi-
ment 

Top of casing 20/14 : 15 21 . 9  78. 1 0 .0 0 .0 0 .03 Air from top of casing 
Gas dissolved in water taken from downhole by a water sampler 

6 1 .  8 20/2 1 : 30 2 .5 82.0  0. 0 0 .0 15. 5 D. G. in water 
6 1 . 8  2 1/09 : 10 . 0. 5 8 1 . 4  0 .0 0. 0 18 . 1 " 
51 . 8  2 1/ 13  : 15 0. 1 82. 5 0 .0 0 .0 17 .5 ,, 
51 . 8  2 1/ 16 : 30 0. 1 73 . 6  0. 0 0. 0 26. 4  ,, 

* {D. G. : dissolved gas 
G. B. : gas bubble 

K.--1:t J: ,  [A] �Jm 0) 7j( 0) tk��f!:: t i;--1:t�""", :JftB �U � i:p Wf-.t Q :$ �c L f.::.. 
DVDP No. 15 Wl�U�fl� J: tr#J1IO)#fj7j(�fl�t*1! L f.::.iJ\ JE- 0) 1J 7-. H:t Append ix 1 

4 . 2 .  � 7 1  J'\ (/- 0):f:t!!�ruijift 
DVDP No. 15 :JLO)W!�U�T{&, DVDP �c�jj;L't , F :1 1 ,,:;  v -:[filjglZO)M��� (' Q l: 

--c·&:,�tJ::lfil��i!t c , �fl0) �1t�rr --:d-=.. JE- 0)-"'.:>�:t. i:i 7-. w� 1 � - Fw�rS;\¥0):!;'g� 
tlffi� (Appendix 2 �W�) --c·, @.0)-"'.:>�:t. 7j(rilJ0)7j( (Appendix 3 �W�) , � (Appendix 
4 ��) ,  �7.KtJ: c (Appendix 5 �PlO --c·.:5 Q .  

F :1 1  ,, ::  v -�c�:t � < 0)1jm�:l;'i=[��O):fJTl:BiJ�Ji G:h-, 'i k.Jc:h- G �c'*!-.t � wt� t �� < t5 

Q (DoRT and DoRT , 1969 ; ,lr'5.15fm, 1966 ; MoRIKAWA et al., 1975 ; NISHIYAMA and NAKAI, 
1975) . F :1 1 ,,:: v -O){{t;\¥, P :7-. �, 7'' 7 -y !J � �C t5 Q 7j(fO)W l,,:l;'g�� cw 1, , t 0)�-;t 
50 cm �c t �-r Q )  O)�i!t c /:lJt-M£fE1t �rr --:d-=:. C. :h- GfS;\¥Jl!!jglZO) -'E: v - :/r �Ctf> � �tkO) 
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:!t?;ffi7a:>::tf* c L k�EB vt , 1) ft c A., c·n�mtfnt � 7 1::· 7 1  r (Na2S04 • lOH20) '"'e'er> Q ,  

2) ffl� 60------80 m o) �J=i]f--c:-lt r!i-xEB JJ 1, ,  m 7a:> t1:. L --r 1, ,  Q ;:. c �iJ\ G ,  ;:. 0) ;ttg�O) �� 0) M� 7a:> 

� <-- Q J:--c:-� JtJ c � :z. t.::..ii\ G--C:'cr> Q .  

C. ;h  1:) 0),g[�'a:';,,,_ Q c ,  ;l;'\=Iffi� vc.!i L --r-rff!Hc.vt1Jc ,  J:t4Hc.vtJ��*"1 30 cm 0)#,jtftfEfJM'�' 

ii� .  ffil-?itiHJ1'!0)1tE7a:># 0 --r tftE L --r 1, ,  Q .  �m vc. J: 0 --r vt ,  � 7 i:::· 7 1  r iJ�  -r T 1v 3r·' 1 r 

(Na2S04) -?n1tvc.t1:. 0 --C 1, , Q  iL 0) iL er> 0 t.::.. . 'i f  :1lt 4 iJ�M�vc.-t� � ;:_ c fi , ;:. O)�F)fvc. 

w�tlft!Jefoii�tFtE-t Q ;:_ c '"'c', ilEM:ij[w;tjefo c 7jc0) 83* 'a:'� '9G L ,  � G vc.ffil 1tEiJ\ G 0)-t:O)if. 

ft 7a:> � 6[) Q ;:_ c --C er> Q . 

-t: ;:_ '"'c'' wft M :lj[ w; 4efo 0) 1Jm � F8'.I {ft {t .It ( 3 4 s I 3 2 s) 0) mu� iJ � -{ITT *1 T L t.::.. 0) '"'c'' -t: 0) *5-* 'a:'� 

3 vc.7f- L t.::... c. O)�vc.vi , � ;1 � - F'?ia�O)?ia;zJ(i:f:tO) so4
= O)?JlU�ffi iL 7f- L  t.::..il\ c. :h GO) 

�tjefoO) o34S {[!Htw:z/(0) so4
= 0) -t::h G c  J: < -ik L ,  13,}j GiF> VC.$7Kil:9�--C:'cr>� .  'i t.::..  C. ;h  

!:) O)ffivi, l:lt�-1§-:tfgO)?ia7J(O){jl[ + 20. 3 ± 1 . 0%0 C iL J: < -ik L --C \, ' Q . C. O) J:  J vC.L --C , 

� 3 McMurdo Sound rBW:O)Jil�iftM:l;UJ!tlw:t-o J: �i'i!J7](4'0) so4= O)iftjj'.jqjfftf*IUiX: 

Table 3 .  Sulfur isotope composition of layered sulfate minerals found near coast of Mc­
Murdo Sound, Ross Sea and S04

= in sea water. 
���� --- ---- - ----- ---- ---- --------- ---- ---- ------------------ ------------------�---�--

Sulfate minerals : Location 

Cape Barne : Site 1-1  

Hobbs Glacier : Site I 

Site 2 

Miers Valley : Site I N 

Site 2 N 

Site G I  

Black Island : Site I 

Site 2 

Sea water SQ4
= : Location 

McMurdo Sound 
DVDP No. 1 5  drilling site 

Fishing hut 

oa4s (%0) * 

+20 . 7  

+20 . 7  

+20 . 8  

+ 21 . 5  

+ 21 .0  

+2 1 . 0  

+ 19 . 1 

+20 .0  

Depth (m) 

30 
60 
90 

12 1  

10  
490 

* Standard : Troilite of Canyon Diablo meteorite. 

Minerals 

Na2S04 • IOH20 

Na2S04 • IOH20 

Na2S04 

CaS04 • 2H20 

} Na2S04 • I0H20 

} Na2S04 • I0H20 

--·---====--============ 

i534S (%0) * 

+ 20. 3 
+ 19 . 9  
+ 19 . 9  
+20 . 2  

+ 19. 8 
+20. 3 
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;�* �CW7KimntmtE 0) �� -e 80 m Jl( < �c� 0 tdI��O) � G � c nt WHtOc.t.c 0 t.: . � 0) � c 

fi, mtEO) f '.7 1  ,,{ v -i)t �*�tw�-e� 0 t.: c �b;h�i t:6i'Y -( \., , Q  (NAKAI, 1975) � C 

iJ, G t ,  �*O)���*OG J:"'t:·0)--00)* � tdl�ct.c G  c ,�,b:h G .  

� 7 1::' '7 1  r O)r{ffi �c� G 7JOC.'*1L, -nt, mtE lqjf:s'r.1*.lt ( 180/160 ,  D/H) �?JlU5E9:!"'t:'� 

Q .  

4. 3. it!! II ll ;JUI 

fir v  - ;( ::/ O)r,l�iJ, G ""< ? ""< - F£ttg,mJjll "'t:'O)ttg'.mWUJ!U �t. �p,m, �c- L, 1.., < c nt9f 0 t.: . 

j:\g·-�0) § ��.mlillK��� G j:\g·O)* � � ���. �0)��71'��5E�. �O)��O)� 

F1=1i�tt3��{£.�1*�M!1Jl� Q � c "'t:'� G .  � 0) § ���m� Q �c�t. aaiu::ni*�fi*�vc 

�r�� Q &:,�nt� Q .  1y� t.c < c t 5 - 10 "f10)j\g•it� ""< 1 ""< - r-it 17 :/ r .m1m vc �2, ti 1.., ,  

5-10 7f ffi"O)ffi$-eaaiu� G ,  1.., 'n� Q lJJWW!alUnt� � :h Q .  � O)a?J!IJ��nfi!� G vc�t. T 

-� Kt M�� Kt $•��+%-e� 0 k. � � -efiJ v - X ::/ KR�k � O)mJl(O)ttg.�{£. 

0)����8&0)��� § �K-� l,k.  

•�t:k:5E� I§ � vc 3 i'JO)j\gait� ffl;l l,-C � 0 t.:O) "'t:', �O)ttgj1t�t� �O) � � Observa­

tion Hill O)�tfflff.lvc 100 m F1:1i�"'t:-vl vtiU,1t!* vcs1E�t.: .  !c�:1J:t:�tvft: 1.., 0) -:f- -v - r ft vc. 1 

:/ ? • � (WATANABE v ::.. 7 -::i - !i' -) O)gc����ffl l,k.  ia���t""< ? ""< - f£;1:(gO)j\g 

�1vf�� vc�fi 1.., k .  

""< ?  ""< - F£ttg�t1fiWffO)jmfint� <, AIO):tl�nt� 1.., , . t� vc� �O)Jl��t£ttgnt- B 9=1 

ti§i!J l,-C 1.., , G .  �;h "'t:'<b �F1:1i �tltfx��iJ, vct.c G O) "'t:·, � O)�F1:1i��!v "'t:·alJ!1J� L,k .  20� 

tJ.,. b 08 � � "'(:·O) 12 �r1:1iaaiu��nfi! 1.., t.:tJ� .  ���t.caaiu�t 1 s 10 �r1:1,�&"'t:-� 0 t.: .  • 

alUMF1:1i �t 1 1  JJ 13 B �iJ, b 12 JJ 19 B � � "'t:', ��aaiu B ��t*9 2 j!jiF1:1i"'t:-� 0 t.: . � O)MF1:1i 

vca{llU � ;ht.: P-S �F1:1i 10 fP tJ r O)j\g.�i 13  ffl "'t:' � 0 t.: . 

""< ? ""< - F£ttg-ea�L,t.:ttga�. � -::i , t, £ttg0) 5 7iffi"O)tigatt0)�-J:-et 8� L, -C  

;J.;.t.: .  ffi$tJtf!h , 0)  "'t:'1J.H&iJt 1J, � < ,  !f!aii!."'t:-�tttga c ��-1.., ,  t O)iJt�iJ, 0 t.:iJ\ *$9J'O) 

;l:{g.i)t� -::1 , }, £jtgO)gi3.J:"'t:'cb ii� b:hk.  

a'f: v - ;( :/ , ,4- v - ;( :/ O)fmJJliJ0)*55'!:�i-ifcL, ,  � O)f,t;i[i:O);tmJU�iJJJj)t1J,j\gff, � t.: �i 

�1J,ttgant 1 B 1 ffl�&-c:-� G .  

4.  4 .  :t1ililll1J cit!!�tlii 

,4- v - ;,:: :/9=1, Observation Hill 9=1m[O) !JR -=f :1.J�'ffi:fflO)jff{*f"f�vc. �
--
1 -r ""< 1 r i)t�;h;h 
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k .  � 0•� ��ffl L t , � ? � - F£��ill 0J!!!r•��*� Q � c ���k . 

�-tt� � �J!!!RB�ffl K�� L kW���-t0 � ��ffl Lk.  -�� c -�� c nt lOO 

-200 m 0 file� L n• tJ: < , �i c A.,, c i@ la vc.;lfJdxMilz �WlflU-t- Q � c vc. tJ: Q . 

• i'iBHi lO�@Jfib;ht-.: J: '.5 '"C:'?6 G h\ ft7J{I HC.$:J)J L fs.: 0 vi 5 @J 't:'?6 ·-::d-=: . ftiJlU0�0§cfi 

f�0j! 1Hi 1 fl;F1=1i 10 cm b• G 25 cm '1:'?6 G .  

it L 1,, ,mtrrvtmtE�fii::p '1:'?6 Q nt , J!!!r 10 � km vc.'!6 Q ::z :,, '7 'Y F�;@Hv'cmin· G 0 N. !# 

ilz c fl5E � ;h G {ftffintWtJliJ � .tL t 1,,, Q .  

� 0e1u�rr vc.'!6k '0 t ,  r v ,, ::: 7, f!df�ki1�. 7 ;I. Y 7J iw 0� < 0 A .,z 0Mbn�mt-: . 

A, :/ - ;( :.,, 0$(-!f:Jfi:ffil�IJ DVDP vi , �w0tt@i�::k @" < r@J G 64 . 6 m 0�l!t 't:'l=P 11::--lt �-­

Q �m tJ: b· -0 k. L b· L , :1Jc...l::: J: r:> 0 tllli¥JU vc.Fx1 L t , 1£ .,z 0 TM L tJ: b·  -0 ts.: Frm!L� � 5 l te-t­

s': c n: '1:' @" , 4-1&0ffiH'iU §t @i vc.Jt]it.i::���-t- G � c b� "c' @" k .  1Jlli/ijU�:¥Hc.� L t 0j-fu3*{t 

�f¥J. jqj&1*��f¥JtJ:M9'1:vtmt1:J1rri::p --e:,2:5 r:i ,  1& s *�u0ti�� t v_) � t vc.-t- Q .  

rC.3l�� @" k  L k .  -t0k �. � ?  '""< - F£J!!!f/rftE0f4��vi, 'WUi:J:-0�� C 1,, ,  ' � L � "c' 

?6 0 k .  L b• L , -t0 �b•vf'1:', DVDP No. 1 5  1Jlli�IJ� T1f, :'.fx .,z vc.,WLJi:j=.vc.tJ: < �� < 0 -

y ::z 7
° 

!J - {Je:ffl 0��n:�x_ G:hk. k L t , --,, ? --,, - F{BJ¥0 :tfAffi�. $¥$*-fl4m, 11:: 

E, ll< tJ: c'0 r 7 1  ,, ::: v  - 0  J®��9;0Q J::-c0Jt:!itJ:Wi1Dlt c ,  tAt0�tt��-t- Q � t n: -r, � 

k. 4-1&0�� c  L t , tf � ;h Q  tJ: Gf;J: �  0�� vc., a�;f- y / ;l ��� G � C � �  s': vc. 

� ? � - FJ!!!:h.JJc vc.�vt Q �/j\�·0a11J c ,  1Jii'iffi: vC. J:  G J!BRW7J!1J vc.� L t vi ,  §G� T- - !J 

0�:@.i::p --e:,2:5 r:i ,  �H!HtJ:ta=*vti& s ¥�a� --lttrn �ts.: 1,, , .  
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APPENDIXES 

(1976 � 8 J=J 17 El 1l:W) 

1975 - 1976 � './'- 7,' :/ �c.4*:I& �h. El ;$:"(·f*��h ""( \,  ' -0 �f-,} 
D VDP No. 15 core and other samples taken in 1975-1976 field survey season and kept in 
Japan. 

Appendix 1 DVDP No. 15 tlal�U:l.1!!}i�O)�f4 
Appendix 1 .  Samples from D VDP No. 15 drilling site. 

Cored sediment : Depth below the 
I 

Depth below the 
bottom surface Sample No. bottom surface 

Sample No. (m) 
I 

(m) 
1 2 . 44 9 27 . 20 
2 5 . 16 IO 32 . 86 
3 7 . 93 11 33 . 73 
4 11 . 80 

I 
12 45 . 82 

5 12 .50 13 48 . 10 
6 15 .05 14 55 . 77 
7 20 .06 15 60 .0  - 63 . 5  
8 24. 59 16 63 . 59 - 64. 36 

Sea water samples : 
I Sample No. Depth (m) Sample No. Depth (m) 

I 30 I 179 
2 60 II 184 
3 90 
4 121 (bottom) 

Fossil samples : 
Bryzoan and sponge from No . 5 cored sediment 
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Appendix 2 P 7' WJ¥ 0):tfil�:L1tfJ(!�, ibH$J1iJJt/Jm:to J: tf 11'.::E�*'I-
Appendix 2. Mirabilite (M), thenardite (Th), gypsum (Gy), calcite (Cal), ice, marine sedi­

ment and fossils from coast of Ross Sea. 

Location Altitude (m) Salt deposit Ice Marine sediment with 
marine fossils 

Cape Barne 
Site 1-1 

1-2 
Site 2-A 

2-B 
Site 3 

Hobbs Glaicer 
Site I 
Site 2 
Site 3 

Miers Valley 
Site 1 N 
Site 2N 
Site 3 N 
Site G I  
Site G 2 

Black Island 
Site 1 
Site 2 

59 
65 
75 
75 
60 

85. 4  
82. 3 

65 

71 
82 

M 

M 

M, Th 
M 
M 

I Th, Gy, Cal 
/ M, Th, Gy, Cal i 
1 Th, Gy, Cal 
/ Th, Gy, Cal 

M 

M 

M 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

O : The site where ice or marine sediments was sampled. 
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A ppendix 3 .  

Location 
Victoria Lower Glacier 
Victoria Upper Glacier 
Wright Lower Glacier 
Wright Upper Glacier 
Taylor Upper Glacier 
Taylor Glacier 
Canada Glacier 
Calkin Glacier 

Glacial ice samples from Dry Valleys. 

Location 
Hughes I Glacier 
Rhone Glacier 
Suess Glacier 
Solus Glacier 
Hobbs Glacier 
Garwood Glacier 
Miers Glacier 
Adams Glacier 

Common Wealth Glacier 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 
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Appendix 4 � 0) � fl 
Appendix 4. Snow samples. 

Location Date Location Date 
McM urdo Station 1975, Nov. 11 Victoria Upper Glacier 1975, Dec . 

Dec . 21 Wright Upper Glacier Dec. DVDP No. 15 drilling. Nov. 8 Marble Point Dec. site 
Nov. 11 Mistake Peak Dec. 

Victoria Lower Glacier Dec. South Pole Dec. 

Appendix 5 W]Jt:to J: tfffl l!]JEfLq:tO)Jj(�fl 
Appendix 5. Lake, pond and drilling hole water samples. 

Lake Bonney in Taylor Valley (1975, Dec . 19) 
Sample No . Depth (m) Sample No. 

Lake Bonney-I 5 
2 10 

Lake Bonney-5 
6 

3 
4 

15 
20 

Don Juan Pond in Wright Valley (1975, Dec. 18) 
surface water 

DVDP No. 13 drilling hole (1975, Dec. 29) 
Sample No. 

DVDP No. 13-1 
2 
3 
4 
5 

Depth (m) 
0 

15 
30 
45 
53 

7 

Depth (m) 
25 
30 
33 

159 

28 
29 


