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Observations Using the Submarsibles “SHINKAI 2000™ at the
MNorthern Part of the Okushiri Ridge
— A Section of the Oceanic Crust of the Japan Sea —

Sumio MIYASHITA®S | Takeo TANAKA*S | Hiroyasu MOMMA %6,
Hidekazu TOKUYAMA*?, Wonn SOH*" , Shin-ichi KURAMOTO*?
and Jiro ISHII*®

Mearly vertical cliffs composed of basaltic pillow lavas and pillow
breceias were found during four dives by “SHINKAI 2000™ between 1270m
and 2000m in water depth at the western slope of the Okushiri Ridge, north-
eastern margin of the Japan Basin,

A geologic section along 43°57'N latitude is presumed as follows:
Fliocene sediments, which are possibly slinding blocks, appear at the upper-
most part. Two “alternation zones” of basalts (pilow lavas and brecciated
pillow lavas) and sediments, about 300m thick each, are underlaid beanath
the Pliocene sediments. Alternate occurrences of basalts and sediments may
be produced by thrusts, Basaltic rocks become predominant downward the
“alternation zone™ and basaltic layers more than 100m thick occur at the
bage. Such two alternation zones are repeated by thrusts.

During the four dives, 29 rock samples were collected from 15 locations.
Basaltic samples are mainly composed of pillow lavas and brecciated pillow
lavas. Although these basaltic rocks are suffered intensive ocean floor
weathering, their major bulk compositions and pyroxene compositions are
distincted from those of island arc basalt and resemble those of MORBE.
But, these rocks are highly vesiculated, suggesting that the magmas from
which they were crystalized are rich in volatiles. Thus, the Okushiri Ridge
basalts are very similar to typical back-arc basin basalt, Diatom fossils vield-
ing 11.5-12.9Ma are found from siltstones which were dredged from similar
depths to the dived places. These siltstones may derive from the upper
portion of the “alternation zones”, We conelude that the northern segment of
the Okushiri Ridge is upthrusting oceanic crust of the Japan Sea.
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Fig. 1 Submarine topography of the northe-
astern part of the Japan Seca.
The Okushiri Ridge trending N—S is
located at the sastern margin of Lthe
Japan Basin and consists of thres seg-
ments. The extent of Fig.2 is shown,
ST:Bhiribeshi trough, OT:Okushir
basin, MT: Nishi—Tugaru basin.
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depth.Solid points show the location
of samples.
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# 0 REELE T
Table. I List of samples,
Sanple  Deplh Lithalogy Sige {emd Keight  Boundness Remarks
Ne. ) {kg) (Phenocryst assenbizge)

382-1a 1958 PMillow brecsia  ITH 16X 10 2.2 Subapgular  (OL-PL}

352-1b 1958 FPillow breccia lex11%7 l.0  Angular

3152-Fad 1317 -Pillow breccia 15X 1429 2.5 Angular {ay

A5%=2be LAIT Fillew breccia T.5x1x5 a, 4 Subangular f01-Crgp)

358-3a 1716 Silistone FIPE-E L N ] 2.%  Subangular Biliotlurbation

352-3b 1716 Siltstons 175957 I.2  Subangular Bioturbation, Diatom fossils

i53-1a 1680 PFillow basalt 13. 5= 11 =10 .0  Angular {0L-F1)

153-1b L6280  Pillow basalt 19% 10T 1.T  Angular {0L=r1)

2533-2a 1680 Ol andeslte 16 09 2.8  Subrounded Exotie

353-%a¥% 1520 Siltstone Px1Tx 1 &3 Angular Thin fine-grained sandstone
layer

353-3b+ 1520 Eiltstona ZEA®LI=1L 5 A8 Angular

353-1a 1438 Sandslone IS NER Y 8.7 Subrounded  Exotiec, wery hard

353-5a 1381 Pillow basalt 1259545 0.5 Subangular {O0L-F1}

153-fa 1870 01=Cpx Andesite 322 1835 1.1 Angular Highly porus, Quarternary ?

384-1-1v 1815 Pillow breceia 2005214, 5%x25 2.0 dngelar (o1

354-1=%at 1815  Basalt T.5xTxT 0.5  dngular CAphyric—~012

I54-1-2b* 1815 Basaly Twhud 0.3 Angular (same fragesent with 354-0-2a)

354-1-3¢ 1815 Pillow breccia PR EX UL 5% 1.0 Angular (01-Cripd

384-2-1 1738 FPillow breccia 138X 1EXE 5 0.9  fAngular {01-Crip)

i54-2-% 1738 Fillow basalt IES RS 0.6  Subangular  (01=PI-Crip)

154-2-1 1738 Siitzlons xbhxd B4  Subangular

354-3=1 170 Sandy-siligtone 5]l 5%9 3.0 Subrounded

154=3-2 17010 Pillow breceia 13« 10x7.5 1.5  Angular {01-Cr&p)

354-3-3 1710 Siltstone DESEN 0.7 Angulac [lard

355-1 1900 Massive basalt 9. 5% 7T.5XE.5 6.8 Angular {00}

355-24 1860 Basalt PR 5xT.5=4.5% 0.5 fngular Chphyrie~01)

15%-3 1TED  Siltstone b.5ME EME S 0.4  Angular

355-4 1758 Silistone 1T.5%0.5%0 2.0 Subangular Klternation (silt/Tine sand)

355-5 1634 Siltstone 13 6% 13=7 21 Well rounded

+ Samples from outcrops or nearly in situ
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photo, 1 Pillow basalts obtained by
mansupurator.
1 —1  Bample{3d3=Ila)irom 1880m
depth.
1 —2 : Cutting slice of the above

No.353.1-b

R

sample in which concentric
structure is observed,

1 —3 : Sample(363—I1b)from 1680m
depth.

] —4 : Cutting plane of the sample
353 —1b, Grain -size and ves-
icles become coarser fromthe
left— side{chilled margin)io
right — side(central part of
pillow lobe).
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-2 1 plR 4 (254 —2-2: PRI TA8m)
3 HER A (386 —1 - AR
1900781}
1 —4 : EEE (35520 REIBE0m).
photo. 2 Pillow basalts and massive
basalts.
2 —1 ! Pillow basalt{353—5a)from
1381m depth.
2 —2 ! Pillow basalt (354—2—2)Trom
1738m depth.
! Massive dolerite{355—1)from
1900m depth,
! Basalt {355—2)from 1860m
depth,
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Auto=brecciated pillow lava.

! Sample 352—1b from 1958m

depth,

: Cutting plane of the left one.

Blackish part is composed
of altered glassy fragments.

tBameple 354—1—1from 1815m

depth.

tBeetion of the above one,

Matrix is cemented by calaite
showing white color.
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photo, & Samples of sediment.
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: Biltstone{352—3alshowing
remarkable bioturbation fro-
m 1716m depth,

P Siltstone{352—3b)showing
hicturbation from 1T18m
depth.

! Siltstone{353—3a)with athin
fine—grained sandstone layer
from 15280m depth.

: Sandysiltstone (334—3—1)
from 1520m depth,

! Biltstone (353—3b)from 15230m
depth.
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: Biltstone(359—2—3) from
1738m depth,
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1T10m deplh,

s Alternation of siltstone and
[ine - grained sandstone from
1758m depth.
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photo. 8 Big boulder of brecciated pillow
lava at the foot of cliff(depth:
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photo, 8 Pillow lavas exposed at cliff
(elepl b 1890m ),
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BRI A S AR EALE OKEE 1270 m).
Exotiz boulders and Quaternary volcanics
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P A houlder of olivine—plagioclase andesite

(353 —2a) from 1680 m depth, probably
exotic,

¢ Big boulder of very hard sandstone (353—

da} from 1438 m depth, probably exotic.

*Wery [resh olivine andesite possibly deri-
ved from the tep of the Kaivo— Kaizan,
chtaind from 1270m depth.
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1865 ma

pitoto, [0 Breceiated pillow lavas exposed at
vertical cliff (depth; 1865m).
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photo. 11 Oceurrence of avtobrecoiatad

mloew lavaidepth: 1815m).
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