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Abstract

The investigated area includes the continental shelf and continental slope off the coast
from Kuji to the Nemuro Peninsula. The survey was carried out by continuous seismic
profiler and echo sounder, spacing normally two nautical miles.

The acoustical strata are devided into the As, Bs, Cs, Ds, and Es Formations in déscend-
ing order off the northern part of Sanriku District and southern coast of Hokkaido; each
formation shows relationship of disconformity to lower formation. On the other hand, the
Ak, Bx, Ck, Dk, Upper Ex and Lower Ex Formations are recognized off Tokachi, Kushiro
and Nemuro Districts. FEach formation superposes lower formation with disconformity.

The disconformities between the Upper and Lower Ex Formation, and the Ck and Dx
Formations are remarkable.

The ages of acoustical strata were estimated as follows ;

Sanriku-Hidaka Districts Kushiro District

As...Quaternary Ax...

. . } Quaternary
Bs...Pliocene and late Miocene Bx...
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Cs...late Miocene ‘ Cx... Pl
Ds...middle Miocene Dx... rocene
Es...early Miocene and pre-Neogene Ex... Miocene

Ex. (lower)...pre-Neogene
General strike of the geological structures in the area is divided into three groups,

namely N-S (NNE-SSW to NNW-SSE), NW-SE (WNW-ESE), NE-SW (ENE-WSW). The
first predominates on the continental shelf and the marginal plateau off the northern part
of Sanriku and Oshima Districts. The second predominates on the area of the continental
shelf in the environs of the southern part of Hidaka Range and the deep sea terrace includ-
ing Hiroo spur. The third predominates on the continental shelf and slope area off Kushiro
and Nemuro bordered by the Kushiro submarine Canyon.

The authors assumed the process of development of geological structures as follows;

In the continental shelf area off the northern part of Sanriku District, there occured a crustal

movement accompanied with uplifting after the deposition of the Ds Formation and a move-

“ment occured after the deposition of Cs Formation again. A crustal movement of folding

accompanied with uplifting after the deposition of the Cs and lower part of Bs Formations

an effect on the area of the outer edge of marginal blateau along the Oshima Peninsula,

In the area off Hidaka District along the west side of Hidaka Range, there was a crustal

movement of uplift accompanied with folding after the deposition of the Cs Formation.

Consequently, the Hidaka Trough area became a synclinal sedimentary basin where the Bs

and As Formations successively deposited.

On the other hand, in the area located eastward of the Hidaka Range, there was a

conspicuous crustal movement after the deposition of the Lower Ex Formation, then the Hiroo

spur off Tokachi District and the folding of the continental shelf area of Kushiro and Nemuro

Districts were originally formed. After the deposition of the Dx Formation in the area

between them, the crustal movement occured again to form the original shape of the Kushiro

Submarine Canyon and the deep sea terraces.

The Cxk, Bx, and Ax Formations successively deposited in the area of the deep sea ter-

races accompanying with some crustal movement.
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Fig. 1 Geographical Names of Submarine
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Hokkaido

B EiligE Kv A% S
B il Ha ' A\F Ex : B30
Ty: AEMRIGRZ Se AW H (KR
Co/NNEMER Sw BB K gl
Cot[ER  ~ E ELm A EBER
Ca:8lgg ~ N &y K gsh
St REWEN T %ML
So:MILEHEN M P

Sz kR~ Su HA
M+ BEENEL U e

1 KR

1) K pEW

i) b BRI KRB E R S b - TIEERF AR O THURE T3, 2L
TR EEERO/MIED & REFHNC G TRFSERED. KRR AR~/ AP TIR150~170m &
HEE <, FAREB R TIR100~110m & 7o T 5.

i) P e RRIR - HED  MEKIED BN BB C CTRBINIBRNCE L S BCIR B b H B8
HARICHE LT 5. KB digue 96m OB EE T 5 B MR 10 HRERI R o KBNS iRy
1 & BEPE M OB ST AR TABAE LT B REEIAEUKEIE B L T 140m TH 275, M



4 SAKURAI, NAGANO, NAGAI, KATSURA, TOZAWA AND IKEDA

T 120m L& B. COdERFREEEEICH - THUR T OBEREY TR 160~170m KL TH
3. ‘

i) 5 - GIEs « REMN BB S ILBGC O U 2 HIBR R O ARBNE B IR RIC A TEMEIR O FEE
HoNb. YHKBESOREME TR od LBR  IRBRRICBNTHUEL S T3S, REEMA
BKBEHIN R S gl E T140~130m & < 73 O R CI210m & L 15 2 IR E S Tl TU130m
LB,

TABLE 1 CONTINENTAL SHELF AND CONTINETAL SLOPE

i Br PEOR OB OHE AN~ /G N = ] B #
A B i 26kn 170m 200~600m 1° 50/
A F i 34 150 v 1° 40/
(SR - S 3 100 200~500 9° 30/
I i) 8 110 ” 16° 50
A OB & M 30 120
oo oW 30 140 400~1700 1° 45
B 16 120 200~300 2° 50/
CUND | 18 130 200~700 2° 40
= A W 12 130 200~900 2° 50’
0w vy 36 150 200~700 3° 45/
o ) 32 170 600~1000 6° 20
M E s 28 160 _
R i 2% 140 200~600 2 45/
exik SSloiE 13 70~80 200~5000 3 45
B2 B W 28 210 200~180 3° 50’
woOG 24 140 200~1600 6° 20’
2) KEM@T

0) SRR R K A B VAT C O LMK BERNE & AR ORI TAE S & O
HEHREREO—HAEE LTV, ARROREELEIHERRATOTLRZEET 23R T2 TH 3
DIEPERIR D & JGEINCEEE T 4. BRI O /33 1800~1500mic & © THFICE 3 2 Bl BT LT
D, FEAPERTEICHES 5 NEZKEIR1200~1300mTdH 2. IR HICIZNEA500~800m & 372 B & RHRE
RO—FHH SN 5. DB LN FIFER 25 EERPEATE & A SAHRIERES TA L Th b RIEIT
RN S OB,

i) WS« R - BEM CoERORMEMEISLAR, RBRMEAE, EEPEREEA LTS, F
B 400m TSR & L, EEERE D S BL e » g TRELTE YD, REEHOICA I ELER
246m 8% 2. HIRERHINIC B 7 2 B & B LTI REERRONHBESEELTED, B
i & Bl B O SR ~ T H ERHRIBRIGETS - TV 5. BB &I HIC T To HERE O _ Rkt
WOEFHIE SRR TATH S, Kl S XOTHRIBRIESERICH » THIED 3 VREAT 2



SUBMARINE GEOLOGY SOUTH OF HOKKAIDO 5

BAMMCITBEEERSS DEEFHAYARIEENTN S, che2ZilBEEETFATEL. T=4 A
LR o e ER DN B WERSS D FAFEMNERBICGRRICEARRIERIERL T 5. FEIRICEE
R OEMEET 2EHPH 5. WA « SO KBS S ERROMESH b, #EROE O
KEMEICRBEAHMIRE U T v 5. BEMAREEEOWERIT 800~900m TH, TipE0AMs IV
BN TR BRI 500m i E TEA LTV, B A&l LiREsm o B Hkich 5. € i3 i
JEHIg 0 EBZ SN WEND 5. IFEERIZHHIICE CEOTE DEER « AF s L 3 KRR
1500m HIEERE LT, TG CR/NIFIBEA & BAEOR O IEARIIAART 5. AR
BEOEFEHES N SFMRINNW—S SERLDEMNE Y I/ ¥F I/ uHt s 5.

i) - Glgg « REW < OWROAEFE I BRI O HHIC & o TS S WEBRBERIC L - T
e = s ha . TRIEROEETHEII700~2100m, 4700~5400m AW 51, HHERTIE2000~2300m,
3100~3300m, 3600~3800m, 4500~5900m 75 SICK 3T & 5. BEMOBERICIIHHET 5 KBl & ZIZR—K
HOHETEE 263 28 EHMNE D KBS R 5 BRFHBICOC2HEN LK - T s, FERMNCBERIC
DT 3 2 20WERILRE, FEEEMEHNNS YD, iR CldmEm300~400mEHE T 5. SIEER RN
AR L BEAE L EBAEAEERE T U d &I « o HIBABEFHRERICH o THIE W LHHLIIC
EEEL, TORBIHHICREREZ FH LTS, JKRBMNCRIEREBESSS O ILRBHOESICREEE
UIRETHEE L2 @ EEIUCTFA L TO 3. EEEEO/RLE TR TN A LT 6 hidiiitic
DOTRBETEY. REHBNOELEFIEICY o T3 RREBE SR 3L RH O, Iic T
T52 ¢« SEOEBMEET S, BHETAE LICd C 0lrdic b/NERA N, JIik - IRRWEES ORI
WHEE DY - RETHOFREEARAMRT 25 VAEET 3. Il - EREBES IS ETh3ERK
ENW—S EFHONEESEMSS O, EEEHE oo 24 R THEE LTS, Tlhmho2100~
4700miNIMBEE L3 - TE D XY FROWEEMHE - T 5.

2. HEHHE

D #HERXS

ARG L THENBHES 2 DIZHERZY THEEM « BRI EEL LD &AL THBR S ETR
o to. BEEE K T @O — LS HIBX 2 SR o fed e, BEIEE & U C 2R 85 -1
- BEEERE - - 918 - REERE K 2H L

1) Zhedbdse s JR. BEh  C OBROEFR LS As'Bs«Cs'DsEs D5 BIRKATECE N T
X5, HUBMICEDENS 2 PERBRIREDEO LI WEHERH -T2, BEs BREHTESSETNOET,
BIEHEA TS 1D — I BN - & 0 LIRORBWECTH 5. ULk UNFIHEH O RIS S
NAWEENE o EBROBES Es Bicd ¥ /. Ds BIIEHOENHREE T, SRR EERREOK
[EHRIC BT OBALZTEIMETER L T 5. Cs BIIEEET 2 IREMERH X OB TH 5. Bs Bl Cs @
KHADPPAEHIRESRITETAsBHIEERILEELS. EBES TV U THERS BRIcH 3.

i) s - g% - HREEM s LA S FHICH T Ak +Br +Ck + Dr - Ex O 5 JBIC KA T 52 EMTS 5,
Ex J§iIH PR TELBTH D COBWRICEL A/ LTV S. Ui UILR « BRI « Bk
KEMT Bx BOPTH TFNEORHEL - TS, ZOid Ex B LI Ex E « 7 Ex Blco Tl
5. T Ex BREESPOONANTH DR EINEN - BRERY T 5. L ORROE &1 2 BlliEe e

*OREE® S LHoRRPIcE ERAERG 0% RES” & U, B 2HHomisd - erig T RE
BRI TRObDE “FREE" & UTHYT 5.



6 SAKURAI, NAGANO, NAGAI, KATSURA, TOZAWA AND IKEDA

RLTHZ0RCOETHS. 1 B BT Ex B0 UREP 20 7%y M EOIERSERTET
IR R TH 5. Dr B3 L3 BEx BdH 2 0T Ex BICEBO - T 2J@TH 5. il - g s
DL« BEHREIEO T LB LR AS KRG s s, U UFEE oBARVAKR TR CRELL T
DS 5. Cx » Br EHIE & btk 3 BERESHRCcH D, TREOMMARE 2 THER LT
3. Bx gl Ck BIc LEAMICHIT L T 2 BHERABNO I TRRES 20 E 75y P LTV 5.
Ax BREINETH Y Bx $ 250 Cr BOIEKT 2 MIBEHE L T 5.,

2) HMBOXHLEE

C DOIFHROWERER 3 DOMEHIC L O EINTONS, Th bERILEH O BBES T HT TR
MG OEREAUN—-S (FREINNE—SSW, NNW—SSE), HBEUREGLET S EELIOHE
M EBEURESOERN AL NW—SE (F#RWNW—ESE), JIEBESEHET 20K - BERET
BABOERAEAMUENE—SW (Z/HRENE—~WSW) SBHEEL TN,

i) S QAR—AFih Afd L AFRCHE CRIZFE—OWERKESS 515, Ds Bk RKiEffic
N—S F7idNNW—S S EOHEHEER LTk b KEMOE CYE S5, LSRR L Ds 8
OEHBEHMBER LT 3. Cs B LEAEAHE D b AZHF OB EHEIC» COWREHERIK L LT E b
PEfiTid Ds BIZ 78y PR LAREL TV, cOBIIEN—S £ NNW—S S E© S Akt s
o, THEIEET ny 2@l (Beloussov, 1958) IROBIEDHA T 3. Bs B GHETHRMENEE HE K &
W& U, Cs @RI RAIHE - b & ARMOBEEE < I EE) LIV NSE E 2 BoMEEEE 5
T3, As [Bi3 Bs FOMMAED 37 C HIBAPESIE, EHEHEIEREE - TV 5.

@THREEH AF~/N\FHOREMEERD 2 /\FHOIZAETE Cs « Ds » Bs OB T 2 N—S &
7o iENNW-—S S E QAR ES L Sdbicil - TEE L, THbE & ofic s 21l LT
5. @O Es BRHPEHMOENE S0 T2, NIFHESE COMERCHEELTEY, FTT 2 EEAH

O—IPITIA S M T IR O_HIFRIERMEALICZ 5 NNE—S S WO B - TFHL T3, TS
IS ROBNAHEMMERIIEOR S AREETH 508, REFEITRMFHELRL, BE» 6 RERICHI T
BMER—BNNE—S SWORBEHLTWE L4605, REBORIGCOU 2 LEEHIL Cs » Ds » Bs
BOBEFETHOWHESNAARENEESE LT 5. BHRRIOEAY 5B EERIIBED As - Bs BicEbh
THO, AFHEFHO LPAREEOMIB T Cs Biek L7 %y b LT3, /INIFHBERCZ - 1R
SEARTH O ERRIC ISR AT & IS IR E — 5 O EREA TSNS Sh, AINHEMIES O & HHICE 2 M3 gl
BRI FE L TN T 5 BOFENNENESESTE s (i3, 1974 b).

i) B - K- AE OQFLE~EEl GEEMOAC 3RO LRI OU 3 Bs « Cs 5
WiE Ds B CABMT A EANH D, BLAM - KSR E B EfRESE 20 T0e. COBRERR
BEBHEFATE L. COENORRMITICE Es E@iEEE cER LT 0 EILBEERER L TCO 2. RE -
PR & B LI e h B KBRS X OB A As~Ds BORIFRE CHIBITEICRE - T 5. BLR &
DI DWERICHE Cs « Ds BO T 0 v 7 BNEMEE LIGEEHE 5. HAER CsBLUTOIRIEN—S HH0
AFEE A 5, Bs« As BAHER U TV 2 DS, IBOQERIFICHE Es $/03 Ds LA 5105 N—
SHEOHE DML LNE.

@EE~HEEI BN BRI 7o 2 KRN Ds » Cs %7213 Bs B4 SO BIMEEI X - TR ST

BEOHBHBA NS, L LEOKSZHITEY. PO NNW—~S SE® Dy - Cs BOoERIE 4
WACHH I < HBMBLE 2 51 5. BN~EEMIOXKEEME KO EBAEMATIINW—SED Ds « Cs &



SUBMARINE GEOLOGY SOUTH OF HOKKAIDO 7

30 Bs BAESUEMBSTGEL TS, HN~BERO BIPTREMNEICR 51 5 NW—S E Ol #
AL DILTPPNNW—S S ERFMAEL TN S, AENFOREMICIHIZIZN—S Fuo#EE shicmsiiR
Washia oh, EMERCREINW—S EQBBIN-BRENBD LN

@RERIERE Cs 20 Ds BRITOBAEET 2RV AFHBTC CIC As - Bs BAEHERL TN S, As
Bs BICREIRARICH LD BEMTNICL 2 LL N HRBEIFHEL TN A.

i) i - G - R OREHE . KEEW - KR - BERER, SEHEATERTH 5. T Es B
NW—S EORMAER LU TEY, WEENE S EIRIHBEEE T - TRE « FILENR: & o5 H 2 72 K
L, FBhOBEEFREOMEMITICGELTNS. CARRBRRME ETATE . [KENElE Ot
W EABAHER L TV A0 OBEEHE C BV ASEE T LI Ex &, Dx B EERWTO 2 RS,
RREEHONIRMLIZERE—WORSHEE T - TE D, MHEEAHET ERHEANE—WELUWNW—
ESEICHELEBSHT - T3,

@O+ EEGTAE (700~2000m) - [RRHEHRG & SIE - RRIROXMEMERRT 2SI MR (%R
CERE NI ARSI - TH Y, FURINBREBERSCL > TRONE. SIBBESCR S EEEER O
FUEREEA TSN 3 G EEROPRIEINW—S EX<RBWNW—E S EoERiiRd D, ez
39 3T NE—S WORBMEIDH - T 700~1100m i F & 011400~2000mE DA 2 HET 5 L S B2 5.
Z UCRREEAL NG OBEHE2FICA0 2 THEEL TS, HRER LI Bx BHEREHIL C Dx JEMRS
HHELUTEONW—SEPSWNW—E SEXDOREMBELER LTS, Dr B Ricd 5 Cx BOHERAN
B #/N L CI500m PIE ORI A7 LU, Br BOHERTERIIZEOCIA L T2000mPEIc 44 5. Ax B3 900—
1000m HIEEH & 3 3 BRI LT 3. HMOEEHET O/ I Dx BOBFEASB Y, [KRHES
ZHLET L HICNW—S EZIWNW—E SEOWE, BRIICET 2HERIKIE NE—SW $30R
ENE—WSWOBEMFEL T 5. JIFKEESLERBERCE I TN 2EICIENW-—-S E OBEHRD/N
HWEAMFEELTEBYD, Dk BICHET 5 ElRG O mMAREPH O REERR aBR UEMNS Ak b 2 0 ik
Br B2 THLTHWE., Chb/NEESO—TISEEEEE FOFEHB TEEINTO 2 EH CRBERS
TE%RT

@I - IWEMRPEM . ﬁ%@%wﬁ&&%c%%@hﬁwiﬁL%%ﬁ?é@ﬁf,T%EKE#
TEFOEFEFMNE T 2EMEHER UBEE L - TG, CRAEBRREIE ETATEL. F#oEmRZA
FEMISNRICH o TR S IRELBICHOWNW—~ESE, E—W, ENE—WSW, NE—SW, ENE—
WSWEEMLL TS, KERSHGKENS RIS T 2R BRI Tl OR SIEMBL 5N 5. BRHEO

I E ARSI THBR T L CHIS .

@ﬂ%-ﬁ%%ﬁﬁﬁﬁﬁ YIKEEAOHMICS > CENE—WS W 2iZNE—S WOT-BHR oM
BT AIENTH 2. HEENCEEE, LENCHIESE T 5 B s L ERlosE S 0 £32000~2300
m, 3100~3300m, 3600~3800mDENHHE ORI D 0, Zheidtitafiicligm RO £k
U BB L B EEEA TR LT 2. S s U BREREER T 28 LA oMER D Bs LS
{2 B8 Ex JE& A 0N A BBV, REMISNGIC % 5 LIRPEATTIC I B OB BERE AP I 3 ~
DICK o THELES LN ZRMREENFELTED, BEAD SMBLBICPT COHMETEE L.

®YIEEES NW—SE, WNW—E S E¥uE0sild 2850 - [RREHNERE L OHBh o ERE

*HIERO ECREHNOETE Ex (BB & U, AHBOHRSE Dk BLLTHA. b#bca>DK@t
LcHE®E Cx BL D LAEoTiird 5.



8 SAKURAI, NAGANO, NAGAI, KATSURA, TOZAWA AND IKEDA

#iH&, NE—SW, ENE—WS WHED ST 2 918k « iR blE X O PHIE OB TR TE R
T BREERTH 5. BRI RETFHROEE T AICKE SN TS, & IdifE - ERPOENE—WS WK
Mo RSIRRT SO FHOMES Y o T A 12, MHOHEEIC Licdts TR B LT A,

3) HEEERES

HWEONE, EN, BEREEP RSN HERERERRROL LS.

1) SRR - R - JBIR - HEMh OFEs Ds BHRIRR Eu@%ﬁ®%hciwbﬂfﬁvwa_@m%®
REEABHER P RERHIHRAIE Es BERBOEBICK > THE D &78 - TORWREENED. 20T, DsED
WS BEOHRERMNIE LD ZH O RFE, FHARRAE, EREAES B EAHREE IR -
7o Ds [EHER®%, SRS cI o ERRS b ABIRERIC N—S, NNW—S SE oEfEEY 58ih%E
JEBL Ufe. %7 BEiliic 2 5 KPR S NW—S E ORMERR Lsd s LR Ui,

@Cs BRI Ds @B OEIIC KD Cs BOHBMR /MO o . ZpEhoBRKREF~BH L
VEREH R A HRERAIL S Ulc, S AERES KOEBEEHM O, EHMAMMNE, BEARIEAN
Wi EbHRRORICH o . ZEAGHO B ARIEHRICZ 5 EEESEEER T Cs BAHER LR o/l 2ivig
HHBESMEY NS —F B NNW—SSED 7 v v 7 Bl 25k s ¥ic. ¥/ Cs BiER%, RemikiE
RAGHERTHHEERMSRD, FE - LML HEBROREN - ERARMEONW—S Eofihi#E%:
B L. RB « BEEHOAZE D ICEEROHSER 2R Lic 7w » 7 AR Ui

®@Bs BHEIS Be JBIT Cs BB ORISR L o TBR SN HRRK & Uie, b bARMH
OEEEAE, BEARER, BEVRICE I BIAHNERIT &2 bR L. Bs BUERER, MREESIR
ﬁvﬁﬁémb,%%@@%ﬁﬁﬁ@fﬁﬂ%ﬁ%m%%wiﬁé%afny&ﬁﬁf?%¥éﬁﬁﬁmiwk
pAEICE O WE, RE - A0 LR, REMREROWE - @B & stk

@As BRI Bs BHERRAO®RYEN 5 As BHEER RO COHEARERIE, & UTAERES
XOBRHTE D b OWEHT <0 IC X SHERIEITE SIM R U T T o e, & ICEMTRIBERIY
S M ESHERYILRAERICET U R U, S c i B E O Mg 44 VB R AR oML 4
LU, #A < B mRoOBEHERDSTER S INIFEBERORBICEFEERS 5 DIREELT
~NDIC K D EREERRATER Ute. SR 0 LB AE LRI © & MR 5L LT As B
U, Z oo, KifowkEZET & O KBNS S,

i) B - Gk - IBEW ©LIB Ex - Dx EHEART T8 Ex B0 Hi8k, BEE - KRB 5 X
G - R ARG ER L, RRMENE - QI EREORENTE . COEBIC X D HHhE &
CYIE + RO R EEIER i ofe.

® b3 Ex - Dx [BHERBHY  2hM80CI3_H3R Ex B3 L0 D BASHDOVTHER U 2 O AHATHE 4 1B
Chlolcl RoNE. COHEFLOEESHIMNED, Dr BEY > CHEEESOREBNIE L. JIkE
BRI ER R « JIER R 2T 2 OSSN EBOKRIC X 3 bo LEE N, < OEENE
s BRHE I DORE F REE U e, & 728 - IR OEBTBEOMM L TEFE#ER- LT, +
J « SBE o BT O EANC T 9 2 HEREE b C ORI SN THEEEDE . 2 OB+ O TN
A CRERE S NALRMRIED L E LI5S, Mush/ B0 nEd Lk D OWNW
—ESE&LTIEHNH o ERSN, FEHM - FHR L 2RI THRICHABERE UTOLERBERE
FERE L.

@Cx « Bx BRI TBARZMEE ST 5 HERE - Mo G E I Cr BOWBAINEH



SUBMARINE GEOLOGY SOUTH OF HOKKAIDO 9

U, ZO0BEBREMAIALT Br BEMR U SMELHBBEWNW—ESE & UG ETH LT X E
SO HOCARHEIE A OMEERICTRIN S X Itk

OAx BHERERKR BESEFRBES TRV TED, Ax BOMRMAMSKHENO FZHCHETHEE F o 1)
HWITHERE U7, 2 D% HIRARS O LR S 0 BT OKELE % 5 0 TREMA R S i, REERE
SEGERIIE Ui & 3 A IERIRIIRT BH A & U CERRIC » CTHEE) LER WO KR
s,

4) HhEOXEL

C DOHE AR SRR AL (Hi-3, 40° 37.8' N, 141° 55.6' E, —117m) 5 EREDDE
BRZER U REERZ/NE RO BREE I L 2ERBEI LA hfirhFitof / RIBIEY 3§ 2 € &8
Yoo, CORRAR Ds BOEHEAONS. FYIFEH OYEREESIECREMNED 2 fi (Ku-3, 42°
35.8' N, 144° 23.4'E, —1040~—1130m; Ku-9, 42° 32.1'N, 144° 28.2' E, —1420~—1510m) » 5§k
BHEBASEI SN NERROBERIC K 2 FRIVIBEORBE, Bl s gt omiismoc
EMH oo, BHRAREDIE DR TR Cr BEALNA.

FEEL RN ORBERE D L ORI EE & oxstie A L BEREE G, 1973), =pEdnigib
Bz, 1974 b) BEORRIS EDNT, HEHE LB BVEO TRk E>EO LS IKEL T
2. .

ZREAE~ B I~ S B iR
Ag B PR Ax =1
-
Bs @ e - el Bk =L
Cs g A lapats Cx B
SRS
Ds J& - hifim&iss Dx e
Es B WL - =R TIBERE-- rhsh

THEx@ RFE=R

V. 8 b i

REMOHEDIAR AL 7D DBEFHER L DAL OHAHDO FIETFINTNS. BEKLBICHRD,
TS DOF LI UVFROBIEER Licy. & QIHEIIND » LUEBRORE, & okERmofishs L
T DRBERTIEOERIEHELMD SN EMEEREEOS 2, R LICEL « BEBSL SIK 0T oR
ARIEW T 2 RS, BEREIC X D B O CEE R TRV e KRS/ NRR R, S A% hibiclE £« CHRTEN
TOERAREH R, FERERA CTHIERT CERETE o AR « EIMEL  BURBERIOL
ELfrlH L R .

ERBHEICDOWT

FEBERD, COWEORBES - L ERIFEOTTEMETH 2.
1. FiEgrBECHERNMNTHL.
2. BEOEMCOWTE, FAERMEILD S EICE ORI » 0, HllEHkLTHs. #hllisto
MR D RAE Bt h B LiE A LTh 5.
3. WMESREEOLERICGILTH 5. Hi 3 HEEEN, KulZdiEhodEicd ohb0Th 2.,



‘10 SAKURAI, NAGANO, NAGAI, KATSURA, TOZAWA AND IKEDA

g2 £ X ®
Beloussov 1958, “HuEiE@s” vol. 1, sEliEey
W5 R IREITKEEE 1974, ‘OB oREHIE - ERNE - IR AR)” HETRERE 4, vol.11, P.24
BOME 1973, “luisE B omEIIE & EMRS" BRI, vol.5, no 12, P.26
Bt BeRBHERFR OEBE 1974, “QISIPONVERS &R 1973ERE LR HIRRA
&, P10
BEH 3 ERREEA - WE W - RIFES 1974b, “THREEIBOBERRMIC oW T WESE, vol. 80, no.9,
p. 411



140°

1% 142°

143°

145°

146°

TRACK

LINES

43 —]L ~ +
| *“ (HOKKAIDO Part 3)
Surveyed in 1972
Hul_2]
TOMAKOMAI
/Ti‘:\ .
i 2 |
Ay Hi & jé N
Hi - wit2
il
R
E ; 8 EE i 5
2 E ) 2l 2 2| & <
42° 2 _1r
Hi IQ'I N
il Wi 21" 3
22 i 22”7 Yl ,
i 23" : “ HL2YY ¥u 27 Kuf 27
Bi 24" 4" (4 28 . .
HL 25" Hi_257 u 29 o o
Hi 26" i 26" 30, 2 2
i 27° 33 w u 3t
u 32
B r Hi 2 ku_3,
3 ] Hi 30 i : U 3
T 3T B3l y
) 32 u_36]
33 u 37
38’
H
i 38
(= ¥ 40
41
] P
Hi
v
41° + e +
48]
i 50
51
52
OGAWARA-KO —
' 100km
R kiwal | L
Hi 57* =
& z i IAY
) o 7 65"
p Jﬁ% e
; 1 Hi & o
) 70
n 3 Hi_7"
| 7 Hn
i % e
Hi 7 HT
g ° ° Q 9 0
140° 1M Proj.  Origin [148‘;—: 141 142 143 145 148
Scale Factor 0.9996
Fig. 2  Tracks of Survey off south coast of Hokkaidd district




b7

oY

£Y

974 Kt} KLl

JOLISIP QPIENYOY JO 1SBOD YInos jyo jreyn orpawiyleg ¢ Srg .
9666°0 Jojoey 3I)EOG

LY 07 N3

ERYY) 4
€7 wblio  foud Wi ol

(€ 14ed OQQIVIMOH)

SANVISI 3ISIANVIVI aNNOdvV
LYVHD JI413WAHLVE

91 2571 o771 £l o271 b7

071

oY

27

L&Y




140° 141° 142° 143° 144° 145° 146°

SUBMARINE GEOLOGICAL CHART
e...  AROUND JAPANESE ISLANDS

! (HOKKAIDO Part 3) Jr

AKKESHI

s

G °
DIROREES
s
P
s

|
/"’ S“KUSHIRO -
re = b

£

Surveyed in 1972

Legend : Depth of profiles is shown by the
acoustic reflection time in second

Sanriku Hidaka Districts  Kushiro Districts

[1 As Formation Ak Formation
£ Bs Formation Bk Formation
77 Cs Formation Ck Formation
% Ds Formaiion Dl; ;orma:ion
s Formation or ion
FAooustic ement) &coustiggasement)
Boundary of Districts

Fault
X Axis of Anticline
% Axis of Syncline &
="— Tectonic Line

X

LYY
AR

o
42° 42
=) % R ‘f%g:‘?%: Rl e
& | G0 AR
o Bt S 1 ‘
DA B i 0 100km
, 1 1 1 1 ] 1 I 1 1 [
41° v
H
2
750
Osec sec

]
;
i
»,

0 ° ° 0 0 g E R
140" TM Proj.  origin {,,%¢ 141 142 143 144 145
Scale Factor 0.9996

146°

Fig. 4 Submarine Geologycal map off south of Hokkaido district






11

SUBMARINE GEOLOGY SOUTH OF HOKKAIDO

P




I, KATSURA, TOZAWA AND IKEDA

NAGA

SAKURAI, NAGANO,

1




OdIV3OH J0 HINOS ADOTOHTD ANINVINENS

€1



TOZAWA AND IKEDA

I, KATSURA,

NAGA

SAKURAI, NAGANO,

4




15

0

SUBMARINE GEOLOGY SOUTH OF HOKKAID




NAGAI, KATSURA, TOZAWA AND IKEDA

SAKURAI, NAGANO,

16




p—

OdIV3IIMOH A0 HINOS AD0CT0TD ANIIVINE(]S

L1



TOZAWA AND IKEDA

’

I, KATSURA

NAGANO, NAGA

1,

SAKURA

18

aal

.

L

.
e
.

.

.




SUBMARINE GEOLOGY SOUTH OF HOKKAIDO 19

-

.
-




TOZAWA AND IKEDA

’

I, KATSURA

NAGANO, NAGA

],

A

SAKUR

20




21

0

HOKKAID

SUBMARINE GEOLOGY SOUTH OF




e

m.ww..,

TOZAWA AND IKEDA

)

I, KATSURA

I, NAGANO, NAGA

SAKURA

-

.
.

22

.
o

.




23

0]

SUBMARINE GEOLOGY SOUTH OF HOKKAID




SAKURAI, NAGANO, NAGAI, KATSURA, TOZAWA AND IKEDA

24

¥

K

A

5




25

SUBMARINE GEOLOGY SOUTH OF HOKKAIDO

S

21 00m

21

i~

g




TOZAWA AND IKEDA

1, KATSURA,

SAKURAI, NAGANO, NAGA

26

¥

€7 3¥as

Ly

0

iepus
sad ey

1

e

of—oe




N

SO W]

SUBMARINE GEOLOGY SOUTH OF HOKKAIDO

27



9E Ny

2040 gyl

L

39s)

¢ M«

o«

VAT ANV VMVZOL VINSLVY TVOVN ONVOVN TVINIVS 82




29

0

SUBMARINE GEOLOGY SOUTH OF HOKKAID

o




TOZAWA AND IKEDA

SAKURAI, NAGANO, NAGAI, KATSURA

30

oL100

3




31

SUBMARINE GEOLOGY SOUTH OF HOKKAIDO




32

SAKURAI, NAGANO,

NAGAI, KATSURA, TOZAWA AND IKEDA

]

10/

SR

|




SUBMARINE GEOLOGY SOUTH OF HOKKAIDO

e

I

Rt

33



34 SAKURAI, NAGANO, NAGAI, KATSURA, TOZAWA AND IKEDA

olas s




35

SUBMARINE GEOLOGY SOUTH OF HOKKAIDO

i

SR

s r9-0

p—



36

SAKURAI, NAGANO, NAGAI, KATSURA, TOZAWA AND IKEDA

(sec)




L8

06 Ny

16 NH

w0

“

a1t iy,

e 2 O

OAIVINOH A0 HLNOS AD0TOHD ANINVNLNS







MAGNETIC ANOMALIES NORTH OF JAPAN 39

IbEER ORI T R iE e O MK EE

REF—* - J0H B* R« /N

MAGNETIC ANOMALIES AT SEA AROUND THE NORTHERN
PART OF JAPAN

Shoichi Oshima, Tadashi Kondo, Toru Tsukamoto

and Kenei Onodera
Received 23 Octber 1974

Abstract

Detailed magnetic surveys were carried out at sea around the northern part of Japan
as part of “The Basic Map of the Sea Project” by the Hydrographic Department of Japan
from 1968 to 1972, Tracklines are spaced every two nautical miles in most part of the
surveyed areas, where geomagnetic total intensity was measured by means of proton magneto-
meters.

Magnetic anomalies of the surveyed areas show four significant features as follows.

i) Lineated patterns of magnetic anomalies found at the north-west Pacific basin have
proved extending over the continental slope off the Tohoku District across Japan Trench.

ii) Remarkable positive anomaly zones exist along the Pacific coast of Japan. They are
parallel to the southern part of the Kuril-Kamchatka Trench and to the northern part
of Japan Trench.

iii) In the Japan Sea, anomaly patterns are extremely complicated, positive and negative
anomalies being distributed like a patch works.

iv) Continetal shelf of the Okhotsk Sea is characterized by wide and smooth negative

anomalies with locally very strong negative values found at limited areas.

The positive linear anomalies along the Pacific coast of Japan were examined by
calculating numerically the magnetizations which are thought to cause the anomalies.
From the results it is found that the one on the coast of the southeast Hokkaido can
be explained by a normally magnetized horizontal layer, but that the other along the
east coast of Tohoku District can be explained by a magnetized body having a westward
component of magnetization, This facts have led us to a conclusion that the Tohoku
District must have turned counter-clockwise after the layer causing positive anomalies
had been formed. This conclusion coincides well with the palaeomagnetic results from
rock samples on land obtained by Kawai, et. al. (1962).
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Fig. 1 Tracklines of geological and geophysical survey by “Shoyo” and “Meiyo”
conducted by the Japanese Hydrographic Office from 1968 to 1972.
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Fig. 8
Profiles of observed and computed
anomalies along 144° 33’ E meridian.
Model is a two-dimensional horizontal
slab having uniform magnetization
in the direction parallel to the recent

geomagnetic field.

Fig. 9
Profiles of observed and computed
anomalies along a parallel of 41° N.
A; Observed anomaly of declination
on land. (After 2nd order
magnetic survey by Geographical

Institute of Japan)

B; Computed anomaly of declination
from the model.

C; Computed anomaly of total in-
tensity from the model.

D; Observed anomaly of total in-

tensity.

Model is uniformly magnetized
vertical dike. Direction of magneti-
zation is west in the horizontal plane

and dip is 55° in the vertical plane,
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CONSIDERATION ON OIL POLLUTION TO
PARTICLE SIZE OF BOTTOM SEDIMENTS

Ryoji Higano, Hiroshi Taguchi and Masashi Sue
Received 23 October 1974

Abstract

The extent of oil pollution of bottom sediments depends greatly on their particle size.
Generally oil concentration in muddy sediment tends to be higher than that in sandy
sediment. As the result of experiments, it is found that most of oil in bottom sediment is
absorbed in the fraction of silt and clay. Then we proposed the following value to correct

the influence of particle size;

__Analyzed value
The corrected value = “Mud content X 100

From the distribution of the corrected value of bottom sediments of Tokyo Bay, it is

clear that excessive oil pollution over 1000 ppm extends to the open sea along the Trough.

1. FLsiIc

JEAE, AEAREOMAICE 55T, WY A RIEEICRAIEE - TR D, 14MiciERF
I SN B EHORRBET b ¥ 03 BAKETH 2 & RSN T 5 (Hunt and Blumer 1970, Blumer
a. b). COXIRMBEROE=2Y VS ICHlcoTE, B|E, EEUT, /ver~d:3 HMGEY, 20
@%ﬁ%&bf%v%ﬂfmé.C@ﬁ&ﬁ,/wvw«%#VTmméﬂkMﬁ%E%EKiDﬁﬁ?é%@
TH5 (JIS K-0102). Lipl, ZOHFETHE, IWHOREBEEOZ 2L TEZN, 20MESOHITE, 1
LI DiE, 2o, BRESICHRT 2HESEINTNT, AL 2BEREERICE B XD 2 HEEED
Wit Z T, FREHERTE, / vazv«#ﬁ-/a‘mm%ﬁ%é 5 C7J7A7 nw b5 7HBIDHEL
THINR(LRRBEE LTER0E=2 Y v/ kT 15T G, %mﬁbm%i,EM®I&ﬁT&b R
BEHNC & o RIS B DS, W, FRPCHT%aEn 05, oMM KROBEEZERTZ C&ICXD
G L2 FROBELMA L LBTE 5.

AEETHE, HRBEESRTEOREOHEROBERLIIC OV TR S, HEHHLIE, B, oA~
DIERDILARBE R 2 5 L CTHREICHRS 2R TH 5.
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%7, EEOFEEAMET 2/cnicld, EEONEHRMBEERRFCHECEM, chnE T, =KEsh
TW5 (FEHR1972, SFER1973, FEA1974).

ZCT, LEOHBOEEOMELICONT, BEMKROAP SBEENAL T, WEROIEBIREICOWTE
%%ﬁfi ol

2. RERUSFHE

D OB M
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3. HRRUBE

Table 1 XU Fig. 3 IKMMB{LAROIRERER L., b SHLHE LI, #R)INBMOWERET
HEMOWERE L SRTEUFRINTOB L EWbrs. T, EREAOHRIPLKEOMY, B &%
50ppm TH 5T & EHETNIE, BROHEROBEND->ZSWIRENS.

L AC, WHITHH Ui X 2 BBERERORFME, kb o MNERRE, L2, BE, #Hit
ST EICRE L, ThEBELTOEBLENE b T3 (Parker 1971).  OE4, WMBWEHMN
THrEE, BNERYDOERFELAS S, LidisT, BNEEMDOMORERIRSVC &5, EE
PP EROBETE, YRBOE > BENIMELRTC EBELS5NS. Fig 3 iKid, MRR{KkEBEL
HhETEENGER LY, REOLCARWEDECA LD SERRIKEEENEVERRA LN 5.

Table 1 Description and Analytical Data of Bottom Sediments

Location Saturated Corrected Mud
Station No, Depth (m) |hydrocarbons value content

Lat. N Long. E (ppm) (ppm) (%)

N 3 35°21" 56” 139°49’ 37" 13.1 198 485 40. 8
N 5 35 21 07 139 49 19 11.5 134 318 421
N 7 35 21 47 139 48 32 12.1 41 148 27.7
N 9 35 20 39 139 47 37 15.1 212 422 44.9
N 10 »H212 139 47 12 12.6 160 667 24.0
N 11 35 20 03 139 46 44 14.4 184 616 29.9
N 12 35 20 59 139 46 13 17.9 228 417 54.7
N 15 3519 13 139 45 07 18.1 65 197 33.0
N 18 3521 38 139 44 53 20.5 140 444 31.5
N 21 3519 07 139 43 42 49 38 437 8.7
N 22 35 19 00 139 42 25 49 388 935 41.5
N 23 35 20 29 139 43 38 33 144 322 35.5
N 24 35 21 44 139 42 53 41 260 356 73.0
N 27 35 20 17 139 42 43 44 465 595 78.1
N 31 35 19 36 139 41 42 46 314 915 34.3
N 32 35 20 48 139 41 38 50 678 700 96. 8
N 33 35 21 46 139 41 00 31 1033 1096 94.3
N 41 35 20 22 139 40 07 21.1 803 891 90.1
N 42 35 20 18 139 39 42 18.0 980 1250 78.4
N 43 3519 02 139 41 17 31 632 1032 62.2
N 44 35 18 36 139 41 04 25.8 429 926 46.3
N 46 35 18 10 139 42 07 47 138 1380 10.0
N 47 35 17 59 139 43 06 46 106 443 23.9
N 48 35 16 16 139 42 36 28.1 354 596 59.3
S 3 35 17 06 139 46 06 26.8 73 437 16.7
S 7 3515 32 139 44 46 32 151 1360 i1
S 16 35 13 08 139 44 23 34 400 826 48. 4
S 17 35 13 25 139 45 19 44 179 1630 1.2
S 20 35 16 b5 139 43 10 59 305 802 38.0
S 21 3517 38 139 43 36 46 302 2420 12.5
S 23 35 18 10 139 44 27 56 74 822 9.0
S 25 35 17 53 139 45 46 18.7 183 633 28.9
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AFYVTHMEE U, WAERE LS, EkicaiseE, BlEniEE5 L, Fig 2 KRLic7e—
Fo—MOLIWBoTENET 77 ¥ a vV L ORRRIKZROEER ERD . ZOMKE % Table 2 {RL
foo RPOWoPRESIC, ThOWERE, b MLV 77 va v EELIREL, 2500ppm (BFAFE
EBZOND) LVIHERRUIL, COCEhD, EEOWMERTE, YV #1757 v vOFSHHEE
k&L, BEROMIT, BEAE, Yvb $5175 7Y a VIKERELEITH S EELTH L. EROR,
BCid, HEEEASHA THD 0, MEHRRICK o THMELE U BEIh, NEREZEEEL THITNGS
W20 TR, HOGHREERLELZ 5 &ML,

Table 2 Adsorption Quantity of Saturated Hydrocarbons for Sieved Bottom
Sediment Sample

Sieved bottom sediment Sample 5 g ; Sea water 100 ml
Crude oil 82.4 mg (Saturated hydrocarbons content 31.5 mg)

Shaking time 3 hrs.

Adsorption quantity of satura- | Concentration of Saturated
Sieved Sample
ted hydrocarbons (mg) hydrocarbons (ppm)
Mean sand (250—500 z) 0.4 80
Fine sand (62 5—250 p) 0.6 120
Silt. Clay (<62.5 ) 12.6 2500

485 ;

Huttu Saki

D 20mILsk
E 20~40m
E 40~60m

Fig. 5 Distribution of Corrected Values of Saturated Hydrocarbons and
Bathymetric Chart
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ZFCT, LOLDIRNEHEOBELRHIET 5201, B 62.5 ¢ PIFOY v « #7357 va > 100
BTHHEIEZ L XOETHLREARTC EE2EL . COfTRORIEIDEIDENB.

R (bR 4
e — RGBT 109

TOEIITLTRD SN, HH0OHHE TSN, FEEOELREEM S 5> A T, FERICEZIE
ThbEELLENS.

Fig. 5 iclt, DXL TROIEATMPAKEONEMEBEONT AR Uic, HANE[N FRETTE
EAMEREE & VO Eid Fig. 3 OBAEAEETHZ. LaL, 1000 ppm PLED ZHH TEHEEDOMHIE, &
B ASEICE TR, BRNOBERMSEBIMTLER LD DH 2 C BRSO »TH S, WEAGEPER, BETH L.
¥, Fig. 3 3R MEREICE o T aD, REREZTES SR DBEERERINTOEZ ENb,
5.

COLD I, NEMEMTERDHERRBEEDT &, AR ORI (IEROFERERT CLBTE .

Filo, TOHMEAPS, WO LEENIEE ORI D OMBEIMRE 2 C &b 5. § 72 b B, 1000
ppmP) LOEEEOEYL, BWE, BHEWAELS, BEACR-THTFLTHHLTVS. o sid, B
@D 2 WI/NBBITEIBRE S X3 EHOEBHOBEERR T2 50 TH 5. CORKDNTE, ERER
DHMILT — 2 BLUBEH DI DT — 4 OEFER - C, 48, SSCEBRBRETEIFETHS.

4 bbbl

CNETCHRRTCE LD, BEHOMERATT 2 720icid, EEONERIICOVWTHRFTZ L EX S
D, BEHC, Vvt BT 77V a VORI BREOMANESNREEBEERT C LB h LBt &
#ETHE, HENEO—HE LTARRIC L ZREFERCOVTRHFEMA Y, CoEricd, EEOEER
ERELLUCHET 2 FELERTHES S,

TDX IR & BEBRIINEYICT TRIIEL, HFIVLDQLIHELSBHERICOVTHHTREY,
OBAICEE, S, B, 14 VRMAEBORSVEYEY) o) 4 FEEESHMICIE ST ETHA .
BELEHERCRITTREAR, BLaE8 TvE)ndi rEERREDEBC YN TRA RN RI LT
ROTHETHS. '

B, EERES XOBEAER, HWERN S ORROREE S I Ll EINERE RO RS oRE
#H73.
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ON THE RELATIONS BETWEEN ANTARCTIC DEEP WATER
AND OCEANOGRAPHIC STRUCTURE OFF LUTZOW-HOLM BAY

Masataka Hishida

Received 23 QOctober 1974

Abstract

The oceanographic structures of the Antarctic Ocean off Liitzow-Holm Bay during the
austral summer are described, based primarily upon observations taken aboard the icebreaker
Fuji of the 15th Japanese Antarctic Research Expedition from 1973 to 1974, The oceanogra-
phic features are revealed by analysis of temperature, salinity, dissolved oxygen and
nutrients.

It is clarified that the westward-flowing current dominate near the coast side and the
eastward-flowing current dominate over the broad area off the coast. The former area as
well as the sea above the continental shelf slope has possibility of Antarctic Deep Water
formation. The latter area are strongly affected by the Antarctic Circumpolar Current.
Especially in the deep layer, the water shows low temperature, fairly high salinity concent-
ration and high concentration of dissolved oxygen. The water may originate from the
Weddell Sea.

Circumpolar Deep Water flows eastward and changes the characteristics with the mixing
of North Atlantic Deep Water and Continental Shelf Slope Waters.

1. A&

BHEREADWIFEHEIC DN THE, W Do OMBHEDLTED, B ROLZEOEHEMIC S &34
HROERIE L AL, T >BANSIREERI LLLONS 5. MlESHEOXNSE LS LT
[ EENEEROMO B EED 5D, LITIKIRNS X2 i Lo FHOBESHEEEATH SN
TH5.

1) HAOKEHERDIIBOBICET 24 ¥ FHEE KFHORBICHFAT 2R 1~2°C, Hi5 34.6~34. 8%
OB EK (MONTGOMERY, 1958) ORB/KMAEMEEK TS 5 L. i) KPP, 1 ¥ FEBIUAE
HEOZREEC DI 2K DRAE S 5 VIIEHERERSEEERERB L TTEbhTHS. §bhs, vy 7w
BT B O OB S N BB K IR & R B LR TIEYRAK EAD XD, RBOBMEGHT S, FRE
DERANEFN, 4V FEE XCREREOBRER & 15T { B AEER R STOMMEL (1958) 234218 Uz

* JGrEntEE
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c&. i) c OBEERERORRIL, T OKBEE Qi) 48 200X 10° nf /sec A% 5 S REID & NOWLIN
(1971), CALLAHAN (1971) 5R#ELTHDEEO £V aBRolB L O A S, EROBEERICHRD
WENEH O & iv) FREKOHET IO BABEROBARNHERDS Y = » FVEDHILE T 0 RETHITA
Hizd & JACOBS 5 (1970) A5K-, SbHicm REBLUT # Y —RIBTHITHILE & GORDON (1972)
Milefec b V) FEEEBOBEEEWNSOIDACERRIEH D T (BRERA DBATHEY, RN
WAL T 50, KEFSBERBELMNELNSC L (DEACON, 1937). vi) SAEESBRANLIY, KEF
OB MRBIE S IR £, ERERRERTOROIAS AR T EH2iEO—> (EL-SAYED, 1971)
THY, ) UWFRAE EOZ R BT 2YEIREL RS CHEET 2. vih) IEEAIBROBHC LT
FOFONOFF (1956), SEABROOKE & (1971), GILL (1973) 73 & WLy, ESIGEMHIC 20 Td GORDON
(1966), CALLAHAN (1972), DEVINE (1972) 75 & OWfseosttsic o1 C, WRDMEKRZIRT L HLLED
HKIRSE A RO 2 AU PSS PG I E DEEWSHHRICIE B C &

BHEROMET B Y = v ¥V RV AEHDF O COHSH DS JOHEEERMI2L LT -
FRUVICELERE, FIRY = o FVEOT SHEBHCS A AWERTH D, HEIREEKOTR & B R R O
B2iBMd 2 DICIEISIBITH 5.

KB T IR B USRI S L0 228, IMEICH R 3 BOBMENO 5 5T, RN Teal -
v Y ARV ATET OB DD TR S EHIN, STD, GEK, BT HK X 5EHHESHEMTE, ¢ @
%w&$@MﬁQMﬁ%%M®ﬁ@ﬁ@%§(wm@mﬂ~wm¢3ﬁ)%%w@&dé,ﬁﬂ@ﬁ%.mm%
ﬁmok&cé,ﬂ@ﬁ%ﬂtéﬁ@@@ﬁﬂ%ﬁ&@%m%ébf,ﬁ%%é%%ﬁﬁﬁ%ﬁk@fccmw

&9 5.

2. MRARUAEE
%1m®%mﬁéwiﬁu,7u~vvrwmé%mﬁm%%fﬁ—fﬂvvm%%@@ﬁ%ﬁ%mﬁ&bh
15 th-JARE (CEISREEEEND Oim S0 OfilERT. OHREBEEIETSHY, Wi 0 ESR
ZOWHEBZTHS, FicA, B, C, DEENENEIICHHITT 2MEEBARNE TS5, Db, A,
BOWEIZFCEET, SROBMOTRE T o7 o v Y dr AERSEdLE UicEic 20 TE U E
T B I DI AN CIA I H 2 ICIEA U ORY . —F, AT MHRe0EMNT &l & U TRl
OFEBEHEBHOER 5, & ICHBNERRICS 5 BN ENEAEBOBALBTSHS. 2L, Yy
FRO AR C OEEEORICIY. F @M, 15k JARE DIAQEEENONETS DIl 23 1145
PESIT AL OHE L HNERR EART. VI 68-H-54 1Z1968E DB EEETT HBAIC & 5 D54
MEERLTOS. 15k JARE Ti3, GEK, BT, STD, REEMPAMNCE 1 IR Uiz 1 ~23% TRl
BOTEBENEEMm L

BT — 2 & UTHO SRR OMTHERIRIR D E B0 TH 5. 5T AUTO-LAB 49/ 4 —4—, ik
fEiz WINKLER 2%, ) YEMERT 2 90 e VIBIEICK 2 ) 757 Vi, oA B 4-2) 75
ik, WHERIENE 7 F I v A% #572 MORRIS & RILEY #:;, pH @SR F Y40 pH 2~ —jc Xk
S TENZTIARE LU, B3 Z40omd M 2 e 8k A AN GOLEOE G2 . 5B KiE
BRI EREC L DIEL, £oboilbEiEE & UCHmMkE 7ye=ToMF L.
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y i

Fig 1.

15¢h-JARE Oceanograph
jc Stations and Other
Oceanograghic Stations,
for Reference

3. & 2

1 T-8 gh i

EIRNIIBK T ARED S B, REAEWAEAD T-S KTH 2. IHFRETIMALTEHFEHE 4RE UTR
LCRU. OB LHEHIRESDET, KBRS T 5. Tk, JDFATRANCRE2REIUELE
EFIRTZ. 1) CRERO St 5, 6, 7, 8D BLEENKEND St.5 11H —1.8°C &L DHEDKAIGE
VKR (T) &)U, H5 (S) 1434 0~34. 2% L BB/ E L TRIASIEEZRY. —F St.6 HEBhokos
OEHRT —1.0~—1.3°C &FIFIC PO TRE S, SE383.5~34 1% LB, ULh L OmflAR T3
E—ET, SOABEEEHTHRTEL02IHOEAERY. St. 7, sOCLKEBRT, SticAkESELH%
ARTA, S0mANL R D SRR St.5 SEABIORERT. S OICIREI, HEEL600~700m T S {334. 70%0 & 7
D, eeH27. 851D, i) St.3, 9, 10, 11, 193D KT DI ELHEORETH S, chd e
BT L, WSHERDT-SHEERTCETHA. Ti8bh, CLEBTTREVMNSIHEL, 20TFET~1
CCUTFOTHNENS Z—F, SEMMT 2., XLICEBIEHKHELT, SbEIERTY, BET
fidoTRT, SHICETTBEV-7ETHS. St.9, 10, 110400~500mic 1 3 Ti31. 5°CRLETHhs
DD, 78H St 19 B VIR LIS FHTH D, HEHMTOLIMO 4 AL R VIEHR, SESTH
%. iil) St.20, 22 FOFTNSEHRARLILOEETE D, WSFRARE hEBMEOTOM b ERD R
R&ELIEDLABICS IMT 2. UL UREE TR o0 2527, 85I1GET<.

¥R Vv YRV ABIEOA, BEIE LIS 20 AIKONTE, #600m £ TOHEKD T-S 23St
7, 8&St.9, 10, UMBIOBAEESTEY, ChRERT 2BEOHRKOERE MEOHMKOMRE iz
NENHIE LTS, U LI000m Y EOGEH TR, i & b ou 2327, 85HEDE— k(T = —0. 3~+0.5
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°C, $=384.65~34.70%0) BT 5. COREBROVTHICELLELIHNTHRH TS, 4RI, H3IXDI5
X JARE OERERETHANLT=—2.0~24°C, S =34 5~34 75% OREAILARRTBEE 1T, §
1RRCR L 5 EEROW A OREEHHICE 2 T-S 42N TORLTH S, CORD»S 60°S A,
MBEABTEEE Y = v 7GR ORGSO BADT TEAR L ED &, —EOEmMNS 5 C itk T
b, U=vFuiE (IWSOE St. 21, 45) OATGREEETIO>NT T-S &b IENLARHWIRIEAL o6
H27. 85 B THARICELESICEL L EHIT, SOFDAERT. LCABHEIKCA»S &, SEHDOTRLT
BB, 15(k JARE St. 19 (03°—28 E), 14¢% JARE St.8 (12°—53 E) OhERED T, S& kL, =
51215k JARE $t. 13 (34°—18'E), St.10 (43°—35' E) Tik, HBKO T, S ERRFLL, ZOBENE
BOT, SKBLNTHS. Lrl, BHKEICAET 5150 JARE St. 3 (108°—25' E) Tl St. 13, 10ic ik
NTREBEIEIL, KH—68—45t.54 (155°—02' E) FTHALHUT, SOLRAEZRT. #HE PR
HATHED 2, —RICED S FIT IO >N THEKRE KOEBKDOT, SEEFLTHS. RkicEimo
T, SHMiZER5&, 157 JARE St. 8 (66°—28' S, 42°—50' E) 1Y = v ¥ kv ATEOIREIBERORNMA T, %
D5 D15k JARE St.13, 10& B DRI 3457%R L, 1 LA16R JARE St. 19 (58°—36" S, 03°—28
E) KEWEBERT. #7515/ JARE St.20 (50°—22' S, 08°—25' E) &2\ T3, 154 JARE St.19, 14k
JARE St. 8 OHIICREND D, #HES8~9° LU TNEXY T, HBICENTHENERIINIVLOKL,
CNOORAEIEZELSEILS TS MBAERL, BhEH KN/ KH-68-4 St. 54 (57°—05" S, 155°—02" E)
O T-S e R L2 ORMEER LTS,

2) hEHE

ek, 15 JARE OT, S HifE MEOF—2%bEiC A, B, C, DohehoUfEcsy 55t
ATy, MR OEm, WEs KORB2EN U AR~s, SHERKEBSOETEIHEREERLT,
WERE 1R, WH, WHEREs, 6RicensghurUik.

’Table 1 Geostrophic Volume Transport of Seé Water (Unit: x10¢ m?/sec)

Sec. A Sec. B Sec. C Sec. D Sec. A-B
St. No. | Volume | St No. | Volume | St.NO. | Volume| St No. | Volume | St.No. | Volume
Q8,9 [+6.79% Qi3 |- 5/2% Qug,ia |+ 042 Q1,2 |+ 051°) Quryi2|+ 3.13°
Qq,10 +528¢ Q13,14 - 5749 Qrq,20 w4245 ¢ Q2,3 -1064/° Q10,13 1.56¢
Q0,17 |+ 046%| Q.15 |~ 045°| Quo,21 |+3327° Qa,14 |- 20/°
Qzs |- 075° Q6,15 |~ 08| Q21,22 +1977° Q8,15 + 008
Q12,13 |~ 7969 Q22,23 |+ 158°
Q3,4 |- 864 Q7,18 |- 182°
Qg, i1 [2.53 | Qo5 |-1131 | Qug,23|+q7.19 | Q;, 3 |-10590

2’

a: 2500 m
bt 700 m
c: (50 m
d: 3500 m

Depth of assuming motionless layer

BIRO Qi BHEALS § ICAPIWECEALZRNOKEREZRL, 150§ FRCERSORNE +, £
M&&—& Ufe, S RmORERFE UT2 WAMCHET 2 AREREE Uk, C ORREOEERET
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OHEBIAG X E TR UTORT. AEOHT, CORERMIBTIEREEIB0MBE DT, ChEHER
W& UIEREBE D, FIAIE Qs o= 1+6.79* OFEBRIT 8 JILA - 9 HLEAMOFEI32500m 2 & & L THEEY 2
&, 6.79%x10°m?/sec TZDWME 85 QI TAMEL NI ETHE. F1RICOOWTEEILC LIFKR
DOBOTH L. 1) A, BUETES~ ORFILIBNL100kmANIC 1 2 BEEE2500m & T D AR KOEE T,
FELTHELOEICH D - TEY, ZOHKEBIRN 12X10°m3/sec (Qs,u=12. 5X10° m¥/sec, Qi 15=11.3X10°
mfsec) TH%. i) C, D IFTOR 4 BibIBG2500kmiNC 51 % PREE2500m S T, s 5 HIC s
S>THEY, FDOHEE RN 100X108mé/sec (Qus, 20=97. 2% 10° m?¥/sec, Q, 3=105.9x10°m?¥/sec) TH5.
i) K IBEED Qs Qs 15 BLUCHITE®D Qur, 15 I DO TR ERE S FSPGI AL D KOB & 5B 5.
iv) ) oy Y RVABRESOEASHTRONTIZA, BEXLU A-B EKDWTE 1 RONEHEOHKRICH L
DE KGR THEROWER « hEEZRULE2REGHLETHNTE S, £9710, 11, 12, 13 ADHTEH
(1) AD2B00mE TORKEIT DN TORRIRIBZIHRADREEZ T | Quz, 13l =[Quo, 1] +[Qu, 12|+ Quo, 18] 25,
®ic 9, 10, 13, MOMRGFE (1) ADZNIZ 1Qus 1l +1Quo, 13l =1Qq, 10 +1Qu, 15l 48, ENENFRILLIL
RS0, CHIEBESHE LR TE . BE, 8°SHEQHRICENTHBIES TED, T
CEREE LT—HRMPA~, MFRhs 0 »5RE G ~Md S kOB SHE Shk.

BEHITADPS DOWE®D S BEEOMAIC DN TOFHOME A ERT. cOMMPS, C (20,20, D
(2, 3) ICRONIZEKRDOIHETS, 2600mAERER & Licd &, 7~ 8cm/sec & HIRIVNEWLD, 35
BEE T EHMORNBPELBEELTED, CODAEROBENASRIDLB sTNIC EMbhd.

H6-1~%6-4RIZA~DDOYEHI BY 2N T (+) THEHEO EEI A, S Hh (@R © (-
REEOFRICH» SN GUAK) Thah, chddC, DEEICOVTR50°S izt LT, Hil
WAERL, A, B, CHEICOVWTHE, NEOHAEIRBENETERLTHECEdtbis. DT LR
BOEEREE S—H LT3,

3) SAEMTER

CTTHKIR (T), RERY YBE (Po) BXUEERE (0.) OBESHLD, A, B, C ZhZho
W IC DN TR KBIOE EBGRE RS,

i) CHid : B7-1H»SET7-3MER, #NEhISIRT AREICET 5 CHEDT, Pe, 0:40%GMTH
3. CO3IMMOMELT, 52°S MHEICEBNASRNHD, chIOFEHOEETEARIILT, 3BIKATSH
%. 851 RIEFE00~200m ORFEREKT, N TH0°CUT (BISRE—-1.83°C), Po 1.5xg-at/L Bl
L (Bl 8dpg-at/L) OFEE, 700213 7mlL 22 3 KESELAUKTREINS. H2RZOET
DEERMBIKTH S, TR THO°CHIETEL, Pedil 2~1. dug-at/L L/, F72 02 b 4. 2~4, 7ml/L
ENERT. 83 REEE1000m Pl FOBREBAKTH 5. Ti0.5°CUTTRICGE I IL>MEL LD, Pold

DDIEFHRASAK X A 1. Bug-at/L S EEIRICHF { Ie oA T L 6pug-at/L I T AR EIEERL, 0213

5.0ml/L 75 id H FEBICIT I >NIEAR L 5. 8ml/L 22 2 b R gsh 2.

i) B : #8-1RMLHE8- 3R, DERMICISKT AREICEY 5 BIED T, Pe, 0:47ET
5. COIXMPLFELDOXE, hE, EEORSE, COMEI2NTHMRABTHLLVZIE. £ T
CUHiTi: DRIKICE T, EOHETORRERNTHRERT. H8-1HNOTONMHD, REKOEIPD
SNTHD, H8-1KTO08ml/L ZZE BENMENT S BOBICHE KM - THNB T & &—& L, diEKk
DEHDBAL, ZOBAIAE I oTNG. H8-2ETHED Po (3, 11~1 2 pg-at/L &E—MHCHAL
TW5. WBIKBWTHE, TIDWTAHSE, H7-1H0 CHiE TR 0 CHids 1500m A 52000m 351 S » 7o
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DL, 58-1 K@ BHE T 3000m FHEIETF LT, 2BIKHh D ERERL TS, Peld CHITET
12, 2000mOIGMERY 1. 4 pg-at/L 25, BIE (B8-210) T 1.3 pg-at/L &8 -T, —BIBDL, 021
DITH 0.2~0.3ml/L D ERLTOS.

i) Al : BI-1RH5H9-3ER, FFtsABRICI5R I ARE OANED T, P, 0, H4RITH
3. AW BWTEEMBNICKEIROOT, BHEE CHEK BT 22REMAT, 2OEMIZNASHO. Lk
L, BEBIUCHEMECOETOREMERSS. bbb, FELCOVTREE-1HTTH0°C RUTOKI,
58° SHHEERD LT chs, #H9-1 TR —-1°CRITORMETS fHEko ML TR, ZOETHHL
V. FWEL OTH—BITET LTV S, 0 BREEA K TEHETOBINERT. FETOEMIRRBTELL.
67°~68°S DIRFMOLEE 200~1000m T, T (F9-1F) WL, 1°CEMTEBELNTED,
Pe (359-2F) F—iE< 1.0 pg-at/LiEL OEMBR LA, O2 13 6.0 ml/L OFREELD 68°S OHE %
THHEL T 3.

A, BFHICEY 2 RBMEORESHIRECIRERETHS. 2oqEKic>nWTlHigicRoh 2 &5 i,
T=0.5°C; Pe=1.3%&0 1.4 pg-at/L, 0;=5.0ml/L OZzNENOEEEHIKEMATICH - TEZH
EHRICE-TWE, EREICEY 3501, ETH—RT, BOREDOPe, U CEWIRED O, THESY
55,

4 % %=

D k#BERH ‘

BB LU OMDKRED LICL TELDTORBKABHINTH Y, & TOEKRREEL LTRDOK
SCHHTE 5.

(Abbréuiaz.*ions) \
CDW: Circumpolar Deep Water ) \
| SASW: Subantarctic Sutface l/arer\\
AASY: Antarctic Surface Water: J SASW.
| AAIW ¢ Antarctic Intermeadiate Water ‘
AADW: Antarctic Deep Water

Oy

H

. WDW : Warm Deep Water

AABW: Antarctic Bottorn Water \
| WSDW: Weddell Sea Deep Water \

1

LSW: Lutzow Holm Shelf Water~L{QANWES:

W

N

~
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<
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Fig. 10 T-S diagram for water mass classification
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i) EEEREK (SASW) : 3—D—ii ik~ BEImRNAELIHLOK T 3  C Rl LOBRART.

i) BEEEAK (AASW) : —fBRIZ2°CRTF, 34.5%LIFOKTY o vV mvsiEihoREKS ¢ OfFIC
AB.

i) mMEREK (AATW) : —fHT 2°CRIT, 34.2~34.7%0 DIKT, U 2 vV R ABEIRTIE, KEE200~
1000m iz H 3.

iv) EREEEK (AADW) 1 —1°~2°C, 34.6~34 8%eDIKT, Y o v ¥k AEHTHE, —0.5~+1.5°C,
34. 65~34. 75%0 DIFHIC H A F91000m PR DK IFEHT 5.

Cv) KEEIAK (LSW): —L7°C~—1.8°C, 34 1%l EOKTCAASW, AAIWOWTHIKHE SN,
Kb X OREMAE EORB IR 51 B EIK.

PLEDRBDOHT, 1 icifde &b O B ROEHERE SO DU TRICERLEZ SN0} iv) A
ADWTH%. COAADWIE, S5ICIBREREK (WDW) LEEERK (AABW) SICHKSSNS. &
<& FOFONOFF (1956) %30.6°C, 34.70%0 & 3% LAc WD WK (AACW) EOBDIKFERELE
ARk (NADW) OBATHIET & DEACON (1963) A3k~ fc48, $5F SEABROOKE & (1971) kb
0.0~+0.7°C, 34.67~34.70% &35 L {EHESNi. AABWIZOWTH, SVERDRUP 5 (1942) i0.4
°C, 34.66% EiEFINizA, ITWSOE—68, 69TIHLNHEMICH & T% SEABROOKE & (1971) #8
—0.35~—0.65°C, 34.65~34. 67% ~FEHRL 7.

HADOYRBKERRT 5 CDAADWOREI, ¥y FVECROONEY, V) 2y Y RVABIHOAAD
WS, U= FVEREK (WSDW) & &0 L5 RBRICH 2 b4 giid 2. '

2) kD EE

EF 3D THENLLEHREE L LICLT, 4V FRICET 2EEE (B 1HER) oiGEDARET 5.
40°~60° S I R SR BVH IC B 1) 2 FERRA N (A CC) BREOWAC T/hSds, REEEMPA +v 2
WMOENLDKREL, 2500mAEMHEE L& ETEL, 100X10° md/sec LR BBANET, X OEBLHT
EICEET L, REID & (1971), CALLAHAN (1971) s E DR EARBREOHBORBEBETHSS.

(F1RD Qi s Qua u OWEMB00m AU Lick &, 2500m %2R Uiz & & T, 1 508N
ERLTVECEDLIBRRRTFEINS.) €T, CHEIUDWMEIZREI LT 100~110 Ll oKX XI2pE
HiZAsd 2705, TOWESB ICHEDHRRL ~B LTV L CERERICEST . CORBEEMS A VY FHER
B U CRSERICH] 5 — BRI, AEDIRRICHELTOACEMN, 6-1-~ 6-4R THLWS D
i otz CHREB2EDPS bbb, 65°S HEE THRBICRSHICH D S GEBMNEEL, Sk i84
HoD T-S BBREADETELLE, Y2y T MEBETHERLLAABWHSACCIREVERL, Yoy Vikiva
EHROWEEHREEID 2 OICREREEARLTHEEVLS.

=0 YU 2y VRN AECL DENVRRBOEKERGICONTE, H1ED Qns Qs BLT6-1,
6 - 2 N ORFEIMOFHS T SHW L CHP LFICAR I b, §78h5 ACC &S ONBRRMSIERT
&l CORNREENEBMNLCRONTEET 20 TARORRII/NIN. FHEE O EBEDOQu, s DK
b, 6-3MPobLPEIIIK, EDE L TUMNIBTS 24, RAREPLHEAE Y = v FVERFEICH
Mo TNB T EMfERIN..

R, RPAREIC R 2 HUA M B L O RIARA FRIERIC B 17 2 B RMRASERIN D 30D B keds, & DOFEs
it BHIEA C CORMAIERHICIRE , KEEMBHEE { & THEARIZ L TOE—F, BEORBEOHRS
P, RFNRICEIMNERL TS C EBWE KIS - k.
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3) AADW&YzowFIiE
Y 2w Ydvaii (St.10, St.13) OAADWR, HEEICHIEONT, ¥ = vl IWSOE-68DSt.

45, St.21 OWREKEYLT, SZERY. P St 13 O3459miE—0.09°C, 34.660%THY, DOKiZ IWS
OE-68 St. 4501607m®dD —0.06°C, 34. 661%0&131T—3KT 5 Pe, OxPWHOER & bADET, COAADW
BWSDWAZELTAABWERY, ﬁ@ﬁﬁ&cﬁofc®§7&r§&b% LEZONG. (CE4ARBIRD

—HICW S DWIEIR, SIS TH 55, AADWERDERT At - THE, SHESLE. adkE
WAL TND, 20BN SO. oo, KEBSERHRICR—RKTH S C ER2RLTNA.

HiR, ACCOXETHIKLE LTOAADWIL, 0:=27.85 %2thind LT, 01=27.82~27. 87 OHiAANICH
HHAKOEMIHT =22.265 —b _LICEHTE, 2O T =22 267S771. 9FAADWDR L1 5 /KH%
FbL, HEERCEIENA B 2 RBOERR, St.21 28694m, St.13 T 921lm, St.10 T960m, St.54C
1409m & HAFTZEBEL 2 3. fEoT, AADWOT, SEEMATEAKCREEINT, BhTOMkiLs
BEUIEBe2Y CENT 20, ZORR/NSSRENIKY = v FABOEBAKERIEE LIKkThs. <D
A LIRS AT BBAESEEK (CDW) &E#EST L, TORE (D) Eda)T, LEPBEHEOM
EEHETE 2AMCEL 2Rk S 5. Chld, BKED & 2Nl 5 R, HkOES, Y

ISRIOFEIC HRILD. 2 TCDWOREE LA LOBENER bA&HE TR L TA 5.
O CcDW |

2K, HWIRIWINOMMTHAN 60°S HEOLBENER, 373hBAC CHRBICHEMT AMATD
Bkbhs & I & 3000m AR L, =OMEEDS T, S, a1, 05, AOU, P, Pe, $i, N KD\ THEEMEL, BoNf:
WERLTH S, FAPUREBEIRICHETE, 3000mBICET 2K EROBRELER L. chdORE
LD AWSOE-68 St.21) »5H (KH-71-5 St. 32) icfd 5 BT DN TIRIRD & EHBNE 3.

el
1 474
12472
L2801 10 13470
1274108 |3468
dt - p
R278L0.6 1346
S - 04jpa64 120
02| gl o
Lo L60] koo
Op = o2 hsg| k90
r- L
04 156) ) 80
) F54ta4 b 70
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k52132160
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Fig. 11 Longitudinal Variation of ACC Oceanographic Data (3000m depth layer)



bs.Point | IWSOE- | IWSOE: | GSM-62 | JARE-15 | JARE-7 | JARE-15 | JARE-15 | JARE-7 | JARE-15 |ELTANIN| KH-68-4 | KH-68-4 | KH-71-5 | KH-71-5
|Data 68St.21 | 68St.28 | St.39 St.19 St.11 St.13 St.10 St.1 St.3 | -41St.12| St.54 St.43 St. 28 St.32
Latitude (S) | 71-32 | 70-14' | 6013 | 5835 | 59-56° | 6017 | 5928 | 59-16 | 57-52° | 57-31° | 57-05 | 57-55 | 59-01 | 58-57'
Longitude | 52-43'W | 50-10W | 27-03'W | 03-28°E | 12-16'E | 34-18'E | 43-35E | 97-19E | 108-25E | 132-00'E | 155~02E | 169-58'W | 111-25'W | 92°-44'W
Date of Obs-
o 68-2-20 | 68-2-25 | 63-12-20 | 74-3-1 | 66-2-16 | 74-2-21 | 74-2-18 | 65-12-18 | 73-12-23 | 70-1-13 | 69-1-25 | 69-1-14 | 72-1-1 | 72-1-5
ervation
T ¢
empera ?; -172 -1.80 168 0.7 0.8 15 11 0.2 0.4 2.14 57 7.0 45 59
Salinity (%o) | 34079 | 34.194 33.82 34.008 3388 | 33644 | 33749 34.03 33931 | 33884 | 33866 | 33893 | 34202 | 34184
” 27.45 27.54 27.24 27.29 2717 | 2695 27.06 27.34 27.24 27.09 26.72 2657 27.12 26.95
Dissolved- 7.71 7.08 814 | 776 7.62 7.74 7.89 7.97 — 7.91 7.54 7.02 7.20 7.23
0, (mi/L)
AOUmyL) | 076 142 0.35 0.20 0.33 0.09 0.01 0.09 - 0.22 0.46 -0.14 0.06 -0.20
PO,-P
211 2.18 2.18 173 167 177 153 1.68 185 154 1.29 125 173 128
(ug-at/L)
Conservative | o 1 2.06 166 156 174 153 165 — 147 114 130 171 135 -
-POq(ug-at/L) : ) :
Si0s-Si 69 85 88 65 &5 52 23 33 25 6 1 4 10 18
(ng-at/L)
NO»-N 216 21.4 20 26 20 30 25 22 27 26.3 183 13.0 22.2 19.1
(ug-at/L)
Table. 2 Oceanographic Data of ACC Area of about 60°S (0m)
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Obs. Point | TWSOE-68 JARE-15 JARE-7 JARE-15 | JARE-15 JARE-7 JARE-15 |ELTANIN-| KH-68-4 KH-68-4 KH-71-5 KH-71-5
Data St. 28 St. 19 St 11 St. 13 St. 10 St.1 St. 3 41 St. 12 St. 54 St. 43 St. 28 St. 32
Latitude (S) 70°-14" 58°-35 59°-56 6017 59°-28° 59°-16 57-52 57°-31" 57°-05" 57°-55 59°-01 58°-57
Longitude 50°-10"W 03°-28'E 12°-16'E 34-18'E 43-35'E 97-19°E 108°-25'E 132-00°E 155°-02°E | 169°-58'W | 111°-25'W | 92°-44'W
Date of Observation 68-2-25 74-3-1 66-2-16 74-2-21 74-2-18 65-12-18 73-12-23 70-1-13 69-1-25 69-1-14 72-1-1 72-1-5
Temperature ("C) -0.32 -0.34 -0.40 0.03. 0.18 0.14 0.13 0.43 0.63 1.13 1.25 1.35
Salinity (%) 34.646 344‘652 34.64 34.660 34.679 34.67 34.675 34.692 34.700 34.721 34.723 34.726
] 27.86 27.86 27.86 27.85 27.86 27.85 27.86 27.85 27.85 27.83 27.83 27.83
Dissolved-0. (mi/L) 5.87 5.61 ©5.39 5.20 511 5.09 5.05 4.99 4.88 4.66 4.60 4.57
AOU (m//L) 2.26 253 2.76 2.36 2.92 3.00 2.98 2.98 3.05 3.18 3.21 3.22
PO.-P (ug-at/L) 240 2.46 2.39 2.38 2.41 1.92 2.32 2.29 2.23 191 2.38 231
Conservative PO,
1.65 1.62 1.47 1.43 1.44 0.92 1.33 1.30 1.21 0.85 1.31 1.24
(ug-at/L)
Si0s~Si (ug-at/L) 112 128 106 125 130 9 124 128 122 98 115 126
NO;-N (pg-at/L) 215 37 35 35 35 27 36 32.3 33 312 31.9 315
Table. 3 Oceanographic Data of ACC Area of about 60°S (3000m)
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i) T, BT, —BIZ LR LTOS. ¥ =y P s KFEEEROK S I REEOBEICH
BLIBBSEKBPRES R0, KRBSEEZZCEEERL TS, EE (3000m) B0 3T O 2k
10°E~45°E, 110°E~170°WOMTAREC ERL TS ERAEETARENE S,

it) si3, REITBOWTRFHISEAERTY, FRBIESHWTREMSHLEINERT. COWMORFR
TOELEFEYUL T 5.

i) ald, BREALE—ETHIBHEIATL EETORDERL, B4RCED 28 (E—FKT 2.

iv) Oxf3, RETCRHAHABENERTS, EETRHLIKRDOLTEYD, cOBFEBT, SEFEHTS
B, THOLEBBOTODHMLOEANRR SN ZZREII0°E~45°E, 110°E~I170°WORITH 5.

v) AQUICDWTRHER TRBEAED, ¥ = » FVEBLEHBICBOTROPENVEERRY. BETEOLIEEA
EWRIROE L ERL, —BRICEINgT 3.

vi) PO, BETR, ASICENMEEROT—RBICEDT 5. ERETR—, TOEDEEROT—ET
B3, PlIZETOWNERNT—RITHDT 3.

vil) SiOuid, EEICBWTHRBRMDBRONZ—F, FEBTRRBAIT, ZOHEEHEAA S,

viil) NO;ORMAEIZRSNIZOB—BICENMETSH O, BECHER LD EFED.

ix) Si/PIB0D—EREATRTH, SU/PIIHATT S & WINT 2 WAERd.

VI LORAZ LB E—DOBEENFHORELNTL 5. D% D 3000m OFERICHBNT, 10°E~45°E,
110°E~170°WORIIC 51 5 HIRIABIS T, S, AOUICILEY 23N & &5 0, DR, B X TBE0°W~10°
E, 45°E~110°E, 170°W~90°Wick} 5 Ch o OEROFERILENTH S, WETH L, ZD3000mESEC
DWARET B REO—D EIRFF UL, CDWIRY = v 7 MEEREE LTHICHD - TRk O REE
naisd, HOKBEBAL>?T, S, AOU O¥INE O, ORDEEL 20, 20—, #
HISBABRER TREAETICEET 5L 0A 5.

T C DWOHFEH ) & M O AES % kT 5. 3 —DD# D15 ARE St.20& K H-68-4 St.
54D T-S f#A Ry EFHUL T2 C icfiiiods, ZhohssSt19ickid 3 T-S 2EACLTBH L.
CRGET &, La=1aXta=8330km, Le=0pXts=960km, Ca=CoXVaxts, Cs=CoXVeXtsMEIIT 3.
72#2U, La, LeldSt. 194K HE LTSt 544 St 201 28k, 04, sld, =OMOZhEhOTEFE, ta,
tl3FBRICE T AR CH B, ¥ 72Ca, Cr, ColdSt.54, 20, 19ICHY ZHEIRE, Va, VeZHEFEHE L0
Bt FHOmRREEDT. 0T, B ZBEETNSBEEUMINE LTERT 5, Ca=Co i BT
U, Va/Ve=ta/ta=n&72, Ga/is=La/Le) X (ta/ta)=La/Le) xnpBEChhb. 8T, 3—2) G~k
TEIE ORI KL, REHEOPE LTS 19 & St 20 Do, BHLHEOHE LTSt 1125t 12078
Olpk N ENIRAT 5 & Ua/is=5.3TH 515, n=53+868=0.61&7h, HFEH LI EOBE:
B3, BEEEEN 8. TIEL RS OK, 398 L /NS, #R, CDWORFEFNOMGERL, Bt
DENE B U TEMITREO T EMHEE SN,

5) (EERHOBE

REDFIELD (193 Sickhid, BHEICEY 2 2YEBIICEANIOCROFERAERT, 0:C:N:
P=276:106:16:1 & &#, GRILL & RICHARDS (1964) it k¥, 15~40 pg-at/L SiOs-Si DV ~vic
BUVTSi i P=23 1 1 2879 5 & Siite. —ic N/P {48 REDFIELD & @it & &, HikmE kit
N, PIzBLCTHAICITRbN TS EEZ bh, REDFIELD & (1963) AR08 L2 Preformed-P [3{R#F
HOBNERE UTHATE 205, il 1970) Oili~fek Sl ) viliEPok L, Po=P—4(Osat.
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~0) LEFE TN, BEMEAE Osat. 3T, SHOLEEINSOT, PoMBEHTREZ. 2L TRk Pe
BXU Si/P, N/P fivk, E2HEICRELRY a v Y VAW 7 ~16% TOI25 FiOHAICDNT, 1DOKE
KA E DS IBT 2 S ROEEBEONS. BL, EHDO WSDW*, AABW* offld, HUFFORD 5
(1970), SEABROOKE & (1971) »58HL T, Pe OEDFEENE TR LM, IBUTFTOET, CCT
OHEKEIBOTIRERTES. COBEMOROCENNL D,

P : N : Si Pe (ug-at/L)
AASW 1 161 : 27.6 1.58£0. 72
AAIW 1 : 159 : 40.0 1.25:0. 45
AADW 1 : 156 : 53.1 1.32+0.32
LSwW 1 : 151 : 31.4 1.760. 14
WSDWwW* 1 @ 14.4 : 55.1 1.31+0. 12
AABW* _— 1.5920. 19

i) Voo k v AEHRO N-P iR, OFNOMBUICE O THBERBEDIGEL, ERITAMERNHD, K
ATSERIGBERISETLCOEEEZL NS, Chid, 2BIChiD, ODBERT L LAY TREREER-K
DREVPHE#EPH I L 2THEE.

ii) —h, SU/P EAKBEICERIL - EERTOR, S OMFEEOENC & BB, Si/P=23 [T
B3, FBO—BIPOLN TG, —BICEE~TEEEAL, AASW<AAIW<AADWORIEIEL
T35, AADWOERWSDWOELEYMLTEYD, T, SHEELELET, WHOBMULIKTHE L%
RELTHS.

iii) PSRtk DIsEE LTHHTH S &, MROEBD THEM, CCTHAADWEWS DWOHN
BRONAE EET~NERZ, AADWORBEMNAABWIKH S L3N, FIBOPRHEDPICATHELD N
S, R TPDBENKRE OBAWTRONIBEN S ETHE. —RICEBIEPJIREL, hiF
BAAIWTHE/NRL, EETREAT2LVIEABRONS.

RIT, 3—3)DFEEE LU 3 BORERICOOTHET 5. 3—3) DR, BB HBOPI DT, Fh
ST ONTHEMLTED, Y= v 7 MBCET 25 EEHEOPORERTH S L EEFRIELN,
CNIE 3 RORELOTER SN/ o TP, ¥ = v FMEEEAE L CHE S ICREMICHRS LTHS.
F7, CHE & BHIEOEN (3000~4000m) iid, Pe=1.6 pg-at/L 2HE 2@OEBRONBH, Chidsk
DAABWOIGHEL SIS, ¥ = v F NS SBIRERMNT 5 —D0HF L 13 5.

BBIC, Y ay VR ABHOMOBERICOWTHWMETTS. 9 Osat—0; 2EDAOURSLE, 7, 8
IFOREMTADELETRT. COBDONREE, KEEREBEICRITE LT, FRARSKENITAASWOKTH
D, WERBEGEBSTEbI TS, —F, LSWOKIE, BORBEREERT, AOUREOEERL
AASWIZEDERIAMENIINOEEDNS. NO; £DWTI, FRETTH DL 100~200m OHEEEL T
10pg-at/L PILEOENEARL, NHy $REEL T, SNVEOHBEHEENRAS Y. TBEETE, 'A0UR—
MRICHEATT B SR L, BRUDBOLDICHAIN. 0 BRBREL, RBXDEE TV EERL
T 5.

6) AADWORHR

Yoy Y RVABINIETRES 50, ERCHES 2mBOEEKNEEEB- TS, COBEKERIC
F&HL] 2ELESE, BRSNS EOKBIIL SWEAEINE. colllioNEMERSE, T=~17~
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—1.8°C XIFEF—ETHHH, S=34.05~34.22% EPEELICHLITHEMLTOE, BN, £HE
TORKICHITND LS INB LRI 2L, MUNK (1966) iR~ fc & 5 78 ZEER DIERRIC A T KA
HB LT AR S 5. 20T, ORI 2 BERERSAHELEIERI LTS 5.

T3, 3-BNOROTHBEIY 2 v YV RVAEREMED T, 0 K DWTIRSEERARBENR K I8 -
T, EIEBEFACEED» DHBI LI TESTED, gk SEINME ETkE > THWADT, LTR
APRCDEVIETHZ C & &RT. %, D44 JACOBS 5 (1970) Oif~7c v ZFFT LS 5 KL
TAHSHMTHITO T, S HEEHEMUL, Pe DBTITDNTSH SEABROOKE 2 (1971) MFHETE Y = v
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LTHEOEDLLIWEERT. $£57TC, ACCOHADRM, 10°E~45°E, 110°E~170°WOMTIZ, NA



e

OCEANOGRAPHIC STRUCTURE OF ANTARCTIC SEA 73

DWORADEAT, 50°W~10°E, 45°E~110°E, 170°W~90°W Tii, REO SLW OBAMNRATHS
LEZBZ. BL, FIEOBAR, W0PE~45EICBOTR—KNBATE DB NADWOEENS D, 110°
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NADWDEAIDWVWTIE, GORDON (1971) MEMMBEREOI P S, T0°E L TiiBbhTna &
FRLTWS. UL, KEREOSLWHALORAKRDOTE, ¥y FEs o AEOHESTERDTH
3. FHECTT, SLWhLOBAR, 6) TR HICY 2 v 7k, vRWHIPD TR Y 2 vV kA
BO X SIL/NED, £ OMMOBEAEINEET, S0 TOBEMICEVWTHNECDEL L T2E% &
5. C ORI TEBARICH TN 2B E LT, CALLAHAN (1972) ©#F V¥ + VILERZE O 50cl/t
I B 20.07K (5 ) RSN T AT 5ml/LEL EOFEEHRCHE Ncigids, BIFBEH=HLT
W5 EHHING. COBHRICA o TOBEE, Y= v F7VEREESN, Y av Y RVABER 74 Y —kill
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> C, IHRFIFEDKRMSBEAT 2 HAMNFE—ETH 2 LI BEOERICED 5.
AEREOEHELTONALC &3, HEEEK (AABW) O « BRICHELT, HEEEK(AADW)
DL « HERBRLEETHY, COMBFRMELICHEEREREET 2 WKIEHLHTE S L SRRUMLTEL
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5 H L E

A E R OBAT, FEEKERBEORE, WAKOBEEES XU, kL THE OMRESOEER
T EILD o fotd, BERTHTH D BIOBACHE Lic. HEREKOERE BRI, BHEdB~NE
I ISR LOBEEREO—>T, MEENMRET 47 I —O/MIFI, COWSED o O FHERE
BENTNS. BAOHBENGEEREINTOEM, 5 LBESELBNICE 52 53050 5 ORIEI
BHEEENTERT 2 EBEENE. CORD, Yay YV RLAEERIUEZORERE KRB bR
ST TORBEMOEHMNET, HEMTOBSRPEEOL, [BEHE LToRN, Ad SR
DF — 2 bHETH 3.

BRI, COWREEMEET 210 Hk b ERIIMERERO /OB EETACREL, ARHEEL
TR MR RS, BERIE IR ST RMETLEA O RICEHT 2 & &b, EiloBL&H
FTEMICHE RO A B4R KGR OBEERR OFRE, THU] FEAOKRRICERHM LT, cofbo
ol LET.
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