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Abstract

The Present thesis treats of the geomorphological study of the Sea of Japan with
dividing the region in accordance with its submarine topographic features on the basis of
the bathymetric charts on a scale of 1/3,000,000, which have been prepared as an aggre-
gation of all available bathymetric data held by the Hydrographic Department of Japan as
of 1965. Further, by reduction and analysis of data obtained from geomorphological and
geophysical surveys simultaneously conducted in 1966 and 1967 along and off the eastern
coast of the Sea of Japan, an elucidation is made to the topography and the geological
structure of the region, with an eventual object of obtaining a means to make clear the

geomorphology and geological structure of the whole Sea of Japan.

Geomorphological Provinces of the Sea of Japan and Their Features

From the geomorphological point of view, the Sea of Japan can be divided into the
following four provinces; (1) continental shelves and continental slopes along the coasts
of the Japan islands and of Siberia; (2) continental borderland composed of groups of
banks and troughs adjoining the continental shelf along the coasts of the Japan islands;

(3) Yamato Rise and Korean Plateau; and (4) the deep sea basin.



The topographic features of the respective provinces are studied. Based on the study
it is concluded that geomorphological evidences have been obtained which well endorse
the hypothesis that the Sea of Japan was formed in consequence of the drift of the Japan
islands, including those which justify the consideration that Yamato Rise and Korean

Plateau may constitute a single block.

Geomorphological and Geophysical Surveys

Bathymetric survey with Precision Depth Recorder (PDR), investigation of geological
structure with an air-gun type Seismic Profiler (off the coasts of Akita and Yamagata
only), and magnetic survey with Proton Magnetometer, were simultaneously conducted in
the portion of the Sea of Japan roughly bounded by longitude 136° E. latitude 38° N. and
latitude 41° N.

The interval of sounding tracks was two to five miles, and ship’s position fixing was
made by using landmarks and Loran A. Based on the results obtained by these surveys,
the following charts were prepared; Bathymetric Chart on which submarine topography is
represented by isobaths; Sub-Bottom Topographic Chart (off the Coast of Akita and Ya-
magata only) on which are shown faults, anticlines and synclines as well as the config-
uration of the base; Chart Showing the Thickness of Sediment (off the Coast of Akita
and Yamagata only) and Magnetic Chart.

The noteworthy points raised from a general view of these charts are as follows:

(1) Elevations of the base are seen at the edge of the continental shelf, which is cons-
idered the origin of the continental shelf.

{2) Both Okusiri Ridge and Sado Ridge are accompanied by a number of faults, thus
presenting a characteristic of Horst. Magnetic anomalies have been observed along
those faults, which can be considered due to the igneous rocks extruded along the
faults.

(3) The magnetic anomalies found in Mogami Trough and Yamato Basin are considered
also resulted from igneous rocks extruded along the faults associated with the rugged
features of the base below the flat bottom of the trough or the basin.

(4) All basins are separated one another by the elevations of the base. JIn comparing
those basins as a whole, it has been made clear that the more southern is located
a basin, the shallower is its depth. As for each basin, the layer of sediments is
thick at the southern part while thin at the northern part.

(5) Deep sea channels have apparently be formed by turbidity currents which have int-

ermittently occurred in the region.
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Fig. 17 Bank of Nisi-mogami

UB&)

AR & KB & ORI 2 DOAMR I & 22 B
%o Fiffe r B IR L OMIT, KEM L ORCH DD
O R PEAGE, e REEM & OfMcH % b
O RESIEBE L TS L LT 5. (Fig. 192
RGN TR 300m DHERH KD EHIC & » THE &
, FHEARRIEZOTEH E 400m O KIED BT INOE
e X » T XN TV 5o FlEAHRIBRE D RIETIZK
Bediins B b, TEELR T B3RO O
HChBo i bOMBAI L, 2 DOMIlAS
b b T C DA S, REAREEIIRE
HREAET LIcRETH b, FEARRTERE I E O
PE LD LTI - TWAIBICH D & & 2k
A Bip

T AR 2 3 R & eV & ORICH %o
X 3o CRAIIB AT LT 52 4 E O R
oOfRTIE, thi32eFhieNTE S, (X

Fig. 19 Sin Guri and Tobi-Sima Trough:



23

BAED b O EE BB DR DT B - T, BEDKIER 2,500~2,600m Th %o Jackids Ak
Mg & OFNCIZAT 400m D ILE2 B % (Thrdul BARNEE & AT 5)o RO S DX TE R « Hifk
OTERICH > T, ZIEOKUER1,400~1,600m TH5 (ZhEARE LAGE & AT 5) BbHEOD
D%, FESUSE T L Officd b (R EARREE & AT 5), ZIEDOKER 700~800m TH %o &
WO S » THRE S h T 5,

[BE#]

KREERCIE Sz R & 5 Il I IR 2 A 2 7
Do foht, KEBGIEIBICI13%  OFEE L BES
BRWIEEN S, ZOEERL DIIAFRE 9CBAL
Teo

I EAPRIBECIREH T REBEREHL L Rz
NBo Tieb L ROMWBAEITIZIEL DR HILTEIC
WEARZFEE LT, RILOWEOHEHITEL TV 5,
ZFLUTHRBIL2 DAL T 5o BOE X 100m,
fEF 1 ~1.5km, EX{30km ThHoo, S B
BRBER* L AHT5, (Fig. 202§

HROR¥EE: & BEYEA & ORI b IE X 100miFE#Y 1. 2km
BEDWBERY B Do LWHIEHYFHCHIEL, Fig. 20 Oga Deep Sea Channel
Db DI EARREEZ PR E CEBCIED T
Bo PED b DI EHEOHBITIR - TREHL R Ty &
T %o WF ik b BZ OB TAWL, Thlldt
(E—EEREAT L TAs HKIE 1,200m BB L TV 5,
ZHhOZRIML TR EIEBRE L 811 50 £ DHBIE
Fix 55km A ki@ LT\ %, (Fig. 21204)

B bHEE, 800m KiEE R LBHS 2% T 5
HER b ORIC AL L B L A BWIES R IE LT
(T, BHZHTHCH 2km #BCTTWBDORTH
%o

JEDBE LK 800m 755K IE 2,000m ¥ C, FOR
VRIA] U < KT 800m 2 5K 1, 200m % C 3 L T
%o (Fig. 222f&)

iii BEMEAEHEOEE

S EOWFEMFZAREORED 5 HIEATRE A2 H
THERDZ 2L TH %o

(1) KE2Hi: RABHOMICH SRS, F ok

Fig. 21 Mogami Deep Sea Channel

* deep sea channel # —[LIEERA LR+ 50



24

kRS, LD 12D0BDTIERL T, HiHX20o0E, BREISEONRKIRCE>TH 32D

o SR

WaETEANEh, TOBEITHBEE RO ELIFEC L > TELRTE D, TORD L DIFEKEN

{

|, b)) EBRBMOX S Cico T %,

(2) BEAZThLOWHEYIERTVLHDTIX
7%, WOLrHRTETED, BWBACADL
MEL T\ %o

(3) ey OB s X OG0 M 2 W
o1

TS DM R T B MR B B oD SR
LBt 2L T 5o
4) HhEHER B O MR

i KEEH

F B ~F = F RO KERMITI8R — il
L 5T, 20~29km DIE% o T 525, LDOKEE
WM M7 B & & A LB 7o E B Dl A
51, 0.4~0.5sec (KPE# 300~375m) 7 b AEHE
BT o TRBME L L THLRo T %o 2D
Bl DIEA~DIER N F = FHi OHE & 7o > Tl Do

1L, AT

i o HU DM 2T I AR X HE D FdE TRk LT
WAHAS, HESINCIEE DICHIIED, KEEfio~FiHE
i DT F—AL D E & Rl R & 78 o T %o
Z LT DOMEBTHER T X » TFIHZRKER & e
2 TWwbo Tixbb, OO KBTI EO
FefE 05 E DT F (kD b CHERT Y O HEEIC X o

TIELR TV Do (46— DR IHEA Y R4k 102
) s~ BB AL D KEEHE D H A B
KRS BRI A H B2, £ OEMITTITR
— b TH o HMITEHMETIIHM T E IV D
T, HERHORESIY A TRV,

RN A DAHEA T E T, KERHIIXAY 82
kmOIEEZFET 50 18— &), U@L
i 2s DAL DFEM B A T HBE RO DD,
N KIEM DA A TE L T\ Do £ L CTHA
IR ACERAR L2 b DB I FIlr 23 T E g3, i
&% 0.5~1.0sec (f)400~750m) DJEL~ HE B Fig. 22 Deep-sea Channel near the
JED AR LI bfE L T\ %, @il ok Bank of Nisi-mogami

* (6 RKE e MR ASRPK, T K« JWEMEREORE SR £z



25

FIRREE—IETH > T, KHEMBEH OB 3 REHH O AL ELTEY, TOH%bOIXMBATR
BEEE R HEL DL Bbhbe

AFED LW E TIRMIAT Il o TREBDIEIIEL e T Do (18R—U B LasL, s E
 THUETHE VUM T & 7o\ o WRIHA B I MW 233 CRERBII B O 18~20km iTik23 - TR Do HBHELE
PELHP DB OR I ZRET S Z LT TE 2, ORI EORR2A R bh %,

PlbEwdiEss e, oMKk KEHMIMRTCIHME ORI R i, 0PIl oM A HERE 238 T
TETCWD L) T ENTED, L LT OEER O, REOFHT 20 b TR bh 5,

il KEROKE & FER

(BRBE#H)

BUR A 72T HEFI O AN I B OWIE 25 D, T DT E o BRC T3 1 o0 HURI O Wi FE 13
D LHIECIED T, FEOTHANC KA TE D, T 45km Zifliz T %o HfEH MO WG b FEITIED
T, HifEALRYEZOVEMONEER(E D, AEEMBEOIIRTE L T Do TSRO b BETIZH 55,
WiETH B E 5 DT D L DT HEiS TE R\,

BREAEOHIEM LTIk, 12E A SRS, ARIFEREEDC S Shbh T b, ShiTk L
DIBIENHEFIT BT T Bo MEEIBIEOALH O TRV FIE LXHERMC S sbhh T %43, # il
DKV 130m LIEROHECITHERIITIT L A X e\e L LAIEIEIH « 16 & S fiic s sbh T\ %0

UEEBHR)

Ve OFEHEVY, AT RBRAE « i L « TV H D0k B « S iz odbdiilio 2 oKL B
T o Hh, MR LD HILIIED C T h bR T2 b oSS, & A bR IEPE
el EAPRBE OHERM O TICR ST, fekdbiiciED T,

g EHED BT I RIERT U e Edodd THAE e WiE 2 A b b o G EBRAIE A L5 53 2D ik LHETEM D 4
O HE D HMRIEIT b 2 < DI B OWiE 2L B,  VelEiE S KRG B3 %P6 #1f i % #% Ho Wi
B bRBD, MR SENL, HELEITH> THNCH S D L LTI TSH B,

I EMHED BRI ITILH —FPEICE 5 WA D OWIE 2 A S, i EARRER OHERMY O T itk CILHiTIE
O BHMDEE DI, JLH—FEECES S OWiE LBz EATHT, B0 X RBRERL TS,

FHX AT H AR IC S sbh Tk b, HEEYO LV ORE LD —If L, HEHHO—RICL b0
ZTh%bo

UBa)

HHEAREE & RE AR 213, WA IIRE SR L HG 2> B AL HICIE D DB R DT X - T
RENTWa2 (22— Y2 [8), ZoORMIIMEEDOETRTHY, Lol e Wik 5D
DWIEYBH 5o

FREALRBAOTEMNE, HIAICIZBEL DIREBCHE 5 E D IC X o TR EAPREBE L S T 525,
ZOMED bHMBOMKRL, TOLOHERKWOEFITH D, HANTITH%E L OWIE D %o

PR E O RIETN LB EZDOEHCH 525, HFHOESIEORM, FTiebbREEMICESIZE
JEL, 1.01sec (#9760m) LA LT LTV Do FIHEMITHHEDHM & /IBHO T~ & 2 FHACHL 70T
Who THOLDOIEL, WAL NI X OULH X W HEREA 2 MT/ndboh, A0 ¥ TR
I o TWIRWRBRH D L5 ZeTE, MBHFHCERLIL ZHDBDEREMNFTTHDLDTH 5o
(22~ — &)



T AR A OFERIIRELIC L > THEISA TR Y, T TPELEETH D, FHEIL 0.82sec
(¥ 620m) LA EOHERAY B Do FHEARIER &L ORE O % ik, TomEmMREBIcE L Th T
CNT T B O, MDA &R THEEARRYERE &l U T %o FlE IR X D 3HER A T
WhEBbide

i EARRIEE O 5 btk EARREEENE, KIE 2,500~2,600m [ZZEN B B (22— T EHE), gzl
75 HWHEH D 4sec LEDWICHHcd, EHMECTHLRATIRVOTEORERIIAHTHY, L
oo THEREREDEE b ¥R TH %o

R BRI & O bR 2T, EH—EEOEMZ FoKBOEE ) THER TV e CHULEE
ki< 0T, FHABEZOTEEIICLDDO—2TH Do FRIFOBEZEOHEREL RSB L, HUNE
<, 0.88sec A EOEIELTEY, BENEELL Lo TWWD,

ik LA B b Rk BRI 20, FIEO MG D EIEICIED 2O F D THER TV B, 1
AOREIZ LD THETH - T, R EEIICR > TR EEERS BB 2 X A TW 513 Th 525,
LOPEOHERE RS &, FEIIROER & B o SHiE -SRI X 22  OMEYH 5o WP HONHER
YD ESEHEK 1.07sec (£9800m) LL LS L T\ Bo £ L TE ORI RIL @ O Wik Tl s EEE
DR A 7T, THPEFEED 24 7THY, WEXPOLBCHRLLTBo Lo UK H A ORI TLR
FIEZBARD o D IT WA, RO 2 4 T TREFTE b0 £ LTERLOHERINE, WaROIELZIET
HEBOBEENIT L > THELHHLR TV S,

BER)

FERERST (23— V) oL TSy bW IR ZOR M D ieds - e D TEMlikdohs B g
By, HWRHICR CHEBRZRL TSR ERBREE LR UL X5 iilziso TV B D LHEETE %o

T ERBEA IR LMREZEOF RO LD L TED L Db, REHFMZT - Tk Y, Y F O TRk
oK e SEHOBMIXA bt L LREL RE, EROBRWIIEHRLE LTAMLTH D E W
ZZHTHSbo

LAEDKEREI D25 Z 813, EBOMAY D> TTh MR THY b, £ L TARREE R, 5E
2ctpho Ehd e, ERMIROMARATHITITE, LOMIADBEBRIBECERRAEZBKL TH L
LbDTHBENS ZETHBo

iii SR RO MR

FPEA LA (Seismic Profiler) T X b, W 2OWBERFEAW LTI N, £OERDLID
EHTNIKDEED THDo

¥ bor LTk —

(1) HATERE MBS L BERBAGEYHE LT %, SHIRBECIREMERINZE A Ei\ o),
i« 7 K OWHENZTOE EWIB L LTRESh Db EL bR %,

(2) wBEOHMIHERYOI-E Y TH Do T L THKFOREYH ) —HCibi 3 2 N0 HEREA
Ihd, BELYEBETHHRAOHRIEAD, 2t REWHEYRoTWDZ L ERL TV 5,

(3) “PIEEOWEE T ORRIE L DR So

(4) KEMOIMEKTIIHEBOT F V03B - T, L OMOMAE D oI ARER e RERB 0K ATH
H, Sl L ZORBRRKIBICE T, BEEEOFEBITH#NbD L Bbid,
SHIZOBHEOHHE LTHTORDLDIE —



2r

(5) feEmEE, HAREELOWBE T LI TH D, WiFgixsah oRMARLREDT, K
FORVEIVZEEOR VDS LB TH B,
(6) WROKEMCIILHORBIMELR SR, BEOEILMEERSH% L BbhsbobRbh5.

W R TR
k5 T H 3

— 1.0 4zc (£750m)

B

Fig. 23 Mogami Deep Sea Channel



28

5 MESAIERORSE
T OMIK T 3 1 D M) (F) oV 18 5 4
(Normal distribution) X —Ilbdfiz kL, deiix

E2RE < HEE DS Wo

48,5007 DEREIFE 39° 407 N., 138° 407 E.

$40° 207 N., 140° 00’ E. r ##554, 48,0007y ©
WG 0% 39° 007 N., 138° 407 E. x 39° 307
N., 140° 00’ E. 2 #%#55#T, HARMIIHKD S
T L RO B ZH LT\ %,

i KB

F = HiPE A0 15km 5T (BEAL 40° 207 N,
139° 457 E.) % b LCIbHICiX +1507, —3507
OIFFC BB 2R OMMAATE R H D, MKk
+200y, —300v O HWREREG S Bl h
1o

dep R ILREMOMKITIC > Tl b,
B [ o LA 1 DRIEDs B 5 & it CLRWifE)
NTEEIND L EHTHDo HMORFHIITELRITK
Pt 25, HUETRERS I R O RS R IR S il
HEHRomsl (Fig. 25S-1) X0 (Fig. 25
A—1, A—2) DHALIhDLZHTHD (ZD>H
A—11dE D FEVT 5D IS TRNCPE 5 Hifk
KRB OREZ, BIORIKOKE IZRDIHRK
R=—YDEI1RDEEY THbo
CHLDERZMRT % & Fig. 26 DrBHTh
%o

Lo Uisaih, & OHIBRIC R 2EEAYE ORI
A PR L T e o T, i 2 Bl » 0B
f TinbbKIUMATR OB & fEi & OBIR & %Y
LT T BEEEIE e hy o feo

KEER L CRAM MG 2 B L T\ % MR
W, EEM 40km (HEOER (Fig. 27A—49) ©
Rohdo ZOBERICH S MEAREOREIE IV
FIROKE I RDIAR, kK_—-voif2Ekors
D THbDo

ChboR#NpR+5e Fig. 29 0L BHTH

-

Do

s

I o B e

2007
| 1007
[~— _ agsoor
-:J i
l
10 minutes Y

(= 1.TM)

Fig. 24 Magnetic Anomaly due to Fold

o
&@ﬁ‘

NOSHIRS

Fig. 25 Geological Structure off

the coast of Tikogi-Saki



1k
Nt of Anomaly Wide
Depth | Max. Min. | Difference
track
+ = == =
m 9 v v o 0] km km
Na. o 1 120 48,980 | 48,320 660 330 330 9.0 3.0
2 120 860 290 570 260 310 3.0 1.5
8 110 780 330 458 200 250 355 2.0
4 80 650 220 430 150 280 2.0 0.7
A—1
D 80 520 480 40 20 20 -t —
6 80 600 420 180 100 80 2:5 1.5
T 70 540 370 170 90 80 3.0 —
8 70 550 360 190 120 70 - —t
No. 5 80 48,660 | 48,290 370 160 210 2.5 2.5
A—2
6 80 530 350 180 90 90 1.5 2.0
No. 1 800 = — = = = — =
2 500 — £ — = - — =
3 300 — — — — — — —
4 150 48,650 | 48,480 170 100 70 2.0 2.0
S—1
5 100 — - — — - — -
6 80 — - — — - - —
7 80 48,710 | 48,350 360 180 180 2.5 4.0
8 80 450 90 360 220 140 1.0 i)
H2E
o, 6f Anomaly Wide
Depth | Max. Min. | Difference
track
+ — 5 —
m ¢ v k4 ¥ ¥ km km
No. 51 70 48,120 | 47, 680 440 320 120 2.5 3.0
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b2 70 48,080 | 47, 560 520 280 240 1.0 3.5
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Fig. 37 Distribution of Magnetic Anomaly at Okusiri Ridge

Fig. 38 Distribution of Magnetic Anomaly near Mogami Trough
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Fig. 43 Bathymetric Chart of the Northern Part of Yamato Basin
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PROFILES OF THE JAPAN SEA
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TRACK CHART OFF THE COAST OF AKITA & YAMAGATA
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BATHYMETRIC CHART OF THE
SOUTHEASTERN PART OF THE JAPAN SEA
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