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1. INTRODUCTION

Marine geology and micropalaeontology were inves-
tigated in the central and northeastern marginal parts
of the Japan Sea from the 13th to 21st September
1999, during the R.V. Tansei-maru cruise KT99-14 as
a part in a series on pursuing time-spatial distribution
of depositional facies and spatial distribution of pres-
ent micro-organisms in the eastern part of the Japan
Sea. This cruise report is concerned with onboard
observations, and preliminary results from
sedimentological and micropalaeontological analyses
of surface sediments in the laboratory. Those for
cored sediments have been still under the investiga-
tion.

Many geological and geophysical studies have been

made in the Japan Sea mainly by the Hydrographic
Department, M.S.A., Japan (e.g. Iwabuchi, 1968), the
Geological Survey of Japan {e.g. Arita and Okamura,
1989), Ocean Research Institute, the University of
Tokyo (e.g., Kobayashi, ed., 1984), the DSDP/ODP (e.
g. Ingle et al., 1990) and others (e.g. Oba et al., 1991 ;
Tsukawaki ef al., 1993, 1997, 1998, 1999, 2000). Taking
these previous studies into account, piston coring and
grab surface sampling sites were selected mainly in (1)
the Okushiri Basin and the related continental slope
and shelf west off Matsumae in the southernmost part
of Hokkaido, (2) the lower course of the Toyama Deep
Sea Channel and the lower part of the Toyama Deep
Sea Fan, (3) the summit and the southeastern slope of
the Yamato Bank, central Japan Sea, (4) the upper
course of the Toyama Deep Sea Channel, (5) the
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Toyama Trough and related continental slope and
shelf northwest off Sado Island, and (6) the Mogami
Trough and related continental slope and shelf north-
west off Murakami, Niigata Prefecture for the pur-
poses of the following scientific searching; (1) time
-spatial distribution of depositional facies in the slope
and central parts of the Okushiri Basin, (2) time
-spatial distribution of depositional facies in the upper
and lower courses of the Toyama Deep Sea Channel
and the lower part of the Toyama Deep Sea Fan, (3)
spatial distribution of micro-organisms on the conti-
nental shelves and slopes off Sado Island and off
Murakami, Niigata Prefecture, and (4) palaeoclimatic
and palaeoenvironmental changes of the central part
of the Japan Sea during the last 20,000 years (Fig. 1).
Ten piston cored sediments from 10 sites and 48 grab
surface samples were successfully obtained in these
areas (Table 1). The site survey was always carried
out with a precise depth recorder (PDR) of the R.V.
Tansei-maru in order to obtain the topographic info
mation of the sea floor.

Three plankton net sampling and CTD measure-
ment sites were located in west off the Tsugaru Strait,
and the central part of the Japan Sea, and oceanogra-
phical study at the Tsugaru Strait was carried out
during the cruise by the scientific staff of Hirosaki
University, but these results are not included in this

report.

2. SEDIMENTS

Sampling methods and sample preparation
procedures

An Okean type grab sampler, 1,250 cm? in sampling
area, were used to obtain bottom surface sediments
and benthic organisms. In the laboratory, smear
slides were prepared first and examined under a
microscope for compositional description of muddy
sediments. For sandy sediments, the entire sample

was heated over 24 hours at about 50 °C, and its dry

weight was measured. Then, it was washed over a
screen with opening of 63 gm to remove muddy sedi-
ments, and dried and weight again to obtain propor-
tional mud contents. The remained sandy sediments
were sieved over screens with openings of 90, 125, 180,
250, 355, 500, 710, 1,000, 1,400, 2,000, 2,800 and 4,000
um. Then, dry weights of remains on each screen
were measured to obtain proportional grain-size dis-
tribution for sandy sediments. Further, microscopic
observations for each remain were conduced to the

textural and compositional description for sandy sedi-

ments.

2-1. Okushiri Basin and Related Continental Shelf
and Slope
Topography

The Okushiri Basin situating west off the Ma-
tsumae Peninsula in southernmost Hokkaido is an
obal-shaped trough having a N-S longitudinal axis of
about 90 km and a maximum width of about 40 km.
The central part of the basin is more than 1,400 m
deep and the basin floor is rather flat. The basin is
sheltered from the Japan Basin by such topographic
highs as the Okushiri Spur and the Matsumae Plateau
on the west, and it is separated from the Nishi
-Tsugaru Basin by topographic highs such as the
Kojima Bank on the south. Several short and narrow
submarine canyons are developed in the northern
slope of the basin, but less undulated in the western
and eastern slopes. The eastern slope of the basin is
steep and it is followed by the narrow continental
shelf through the shelf edge at water depths around
200 m. Okushiri Island is situated on the northwest of
the basin.

Fifteen grab surface sediments from 12 sites from
the basin floor through the eastern slope to the shelf
and two piston cored sediments from the eastern slope
and the central part of the basin were successfully

obtained from the area (Fig. 1-1, Table 2).

— 2 —



137°E

r
S

Toyama Deep Sea Fan A
(Japan Basin} N-2

Honshu

A \ .‘\
¢4
3 g
i ‘(/
(/s
&

N

Fig.1: Submarine topography of the studied area in the central and northeastern

marginal parts aof the the Japan Sea, and sampling sites during the R.V.
Tansei-maru cruise KT99-14 (1 : Okushiri Basin and WNW off Matsumae, 2:
Toayama Deep Sea Fan, 3: Yamato Bank, 4: Toayama Deep Sea Channel, and
5: Toyama and Mogami Troughs, and NW off Sado Island and WNW off
Murakami ; based on Hydrographic Department, M.S.A., Japan, 1980a, 1980b).



Table1:

northeastern marginal parts of the Japan Sea.

Log of sampling on the R.V. Tansei-maru Cruise KT99-14 in the central and

: Sam Datc | Thme | Latitude | Lo Water | Recov
Statlan Locality Doi® | oy | Thme | Latin ugitude Depth | ¥l Remaks
N-1 | SW off Tsugaru Strait CID & Net| 15/00/99 | 19:27 | 41°10.1' | 139 47.3' | 1,800 -
G-15 southern part of central Okushiri Basin OkeanL | 16/09/99 | 01:51 | 41°29.1' | 139°44.9' | 1,426 50% | open a lid (no surface)
G-15' | southern part of central Okushiri Basin Okean L 02:35 | 41°29.3' | 139°44.6' | 1,428 80% | opena lidslightly
G-14 lower slope of Okushiri Basin WNW off Matsumae | Okean L 03:56 | 41°27.9' | 139°50.6' | 1,006 40% | openalid
G-14' lower slope of Okushiri Basin WNW off M: Okean L 04:37 | 41°27.8' | 139°50.7 | 989 50 % open a lid slightly
G-13 lower slope of Okushiri Basin WNW off Matsumae | Okean L 05:23 | 41°27.3' | 139°53.0' | 719 100 %
G-12 middle slope of Okushiri Basin WNW off Matsumae; Okean L 05:56 | 41°27.2' | 139°53.4' | 500 0% | opena lid completely
G-11 upper slope of Okushiri Basin WNW off Matsumae | Okean L 06:27 | 41°27.1' | 139°54.6' | 333 60 %
G-16 | upper slope of Okushiri Basin WNW off Matsumae | Okean L 06:48 | 41°27.0' | 139°55.3' | 242 0%
G-9 shelf edge WNW off M Okean L 07:04 | 41°27.0' | 139°55.5' | 199 15%
G-8 lower shelf WNW off Matsumae Okean L 07:19 | 41°26.8' | 139°55.6 | 172 90 %
G-7 lower shelf WNW off Matsumae Okean L 07:33 | 41°26.8' | 139°55.7 | 151 50 %
G-6 middle shelf WNW off Matsumae Okean L 07:50 | 41°26.8' | 139°56.77 | 128 90 %
G-5 middle shelf WNW off Matsumae Okean L 08:23 | 41°25.9' | 140°00.0' | 110 20%
G-4 upper shelf WNW off M. Okean L 08:45 | 41°25.5' | 140°02.2' 76 10 %
P-1 lower slope of Okushiri Basin WNW off Matsumae | 6-m PC 10:26 | 41°27.8' | 139°S1.77 | 953 540 cm
P-2 southern part of central Okushiri Basin 6-m PC 11:47 | 41°29.3' | 139°44.6' | 1,428 | 520cm
G-12' | middle slope of Okushiri Basin WNW off Matsumae| Okean L 13:17 | 41°27.3' | 139°53.2' | 466 70% | open a lid slightly
G-10' | upper slope of Okushiri Basin WNW off Matsumae | Okean L 13:52 | 41°27.0' | 139°55.2' | 245 50 %
P-5 main channel of Toyama Deep Sea Channel 6-m PC | 17/09/99 | 08:54 | 41°16.3' | 136°33.2' | 3,436 | 340cm
P-6 outer lobe of Toyama Deep Sea Fan 6-m PC 10:50 | 41°15.9° | 136°29.8' [ 3,432 | 3%0cm
P-7 outer lobe of Toyama Deep Sea Fan 6-m PC 13:16 | 41°15.3' | 136"25.1' | 3,444 | 530cm
N-2 central Japan Sea CTD & Net 18:00 | 41°12.4' | 136°29.8' | 3,423 -
P-8 NE slope of Yamato Bank 6-m PC | 18/09/99 | 08:15 | 39°36.2' | 135°58.3' | 644 460 cm
P-9 NE slope of Yamato Bank 6-m PC 09:12 | 39°37.2' | 135°58.5' | 694 350 cm
P-10 flat summit of the eastern part of Yamato Bank 6-m PC 11:09 | 39°30.9' | 135°48.1' | 462 150 cm
P-11 broad valley in SE slope of Yamato Bank 6-m PC 12:45 | 39°26.9' | 135°51.5' | 888 540 cm
G-16 | flat summit of the eastern part of Yamato Bank Okean L 13:57 | 39°30.6' | 135°47.6' | 504 0%
G-16(2)| flat summit of the eastern part of Yamato Bank Okean L 14:12 | 39°30.7' | 135°47.8' | 504 0%
G-18 SE slope of Yamato Bank Okean L 14:59 | 39°29.1' | 135°50.6' | 777 40% | open a lid slightly
G-19 | SE slope of Yamato Bank Okean L 15:51 | 39°27.5" | 135°53.6 | 1,010 20% | open a lid completely
G-19' | SE slope of Yamato Bank Okean L 16:30 | 39°27.3' | 135537 | 1,021 50% | open a lid slightly
G-21 . SEslope of Yamato Bank Okean L 18:24 | 39°23.9' | 136°00.1' | 1,755 90 %
G-23 ! SEslope of Yamato Bank Okean L 20:08 | 39°21.2' | 136°05.8' | 2,492 0% | no recovery
N-3 ! SE off Yamato Bank CTD & Net 21:04 | 39°22.0' | 136'01.9 | 2,216 -
P-12 main channel of Toyama Deep Sea Channel 4-mPC | 19/09/99 [ 12:46 | 37" 31.9" | 137 46.1' | 1,660 | 160 cm
G-38 basin plain of Toyama Trough NW off Sado Isle Okean L 18:51 | 38°32.2' | 137°55.9' (1,929 90 %
G-37 base—~of-slope of Toyama Trough NW off Sado Isle| Okean L 20:39 | 38°32.4' | 138°05.7' | 1,456 0% |openalid
G-36 | lower slope of Toyama Trough NW off Sado Isle Okean L 21:21 | 387324 | 138°06.7 | 1,233 0% | no recovery
G-36(2)| lower slope of Toyama Trough NW off Sado Isle Okean L 21&45 38°324' | 138°06.8' | 1,227 0%
G-35 lower slope of Toyama Trough NW off Sado Isle Okean L 22:24 | 38°32.4' | 138°085' | 975 90 %
G-34 upper slope of Toyama Trough NW off Sado Isle Okean L 22:59 | 38°324' | 138°104' | 716 0% | no recovery
G-34(2){ upper slope of Toyama Trough NW off Sado Isle Okean L 23:16 | 38°32.4' | 138°10.5 | 708 80 %
G-33 upper slope of Toyama Trough NW off Sado Isle OkeanL | 20/09/99 | 00:15 | 38°32.5' | 138°16.0' | 491 90 % | open a lid slightly
G-32 upper slope of Toyama Trough NW off Sado Isle Okean L 00:43 | 38°32.6' | 138°16.6' | 333 90 %
G-31 upper slope of Toyama Trough NW off Sado Isle Okean L. 01:05 | 38°325' | 138°17.0' | 245 70 %
G-30 shelf edge NW off Sado Isle Okean L 01:25 | 38°32.5' | 138°17.4' | 184 0%
G-30' | shelf edge NW off Sado Isle Okean L 01:47 | 38°32.6' | 138°17.3' | 200 0%
G-29 lower shelf NW off Sado Isle Okean L 02:20 | 38°32.5' | 138°174' | 173 10%
G-29' | lower shelf NW off Sado Isle Okean L 02:35 | 38°32.5' | 138°17.4' | 170 10%
G-28 middle shelf NW off Sado Isle Okean L 03:00 | 38°32.5' | 138°17.5 | 154 0%
G-28' | middle shelf NW off Sado Isle Okean L 03:10 | 38°325' | 138°17.5' | 150 0% | no recovery
G-27 middle shelf NW off Sado Isle Okean L 03:33 | 38°32.5' | 138'17.8' | 127 15%
G-26 | flat top of Hyotan—guri Bank Okean L 03:57 | 38°32.5' | 138°18.9' | 92 0% | no recovery
G-26(2)| flat top of Hyotan—guri Bank Okean L 04:07 | 38°32.5' | 138°18.9' | 94 10%
G-25 flat top of Hyotan~-guri Bank Okean L 05:05 | 38°325 | 138°19.0' | 96 0% | no recovery
G-50 | upper shelf WNW off Murakami Okean L 11:58 | 38°12.6' | 139°23.1' | 35 10%
G-49 upper shelf WNW off Murakami Okean L 12:27 | 38'13.4' | 139°21.0¢ 50 40 %
G-48 | middle shelf WNW off Murakami Okean L 13:02 | 38°14.6' | 139°17.2' | 75 110%
G-47 middle shelf WNW off Murakami Okean L 13:43 | 38'17.2' | 139" 10.5 98 80 %
G-46 middle shelf WNW off Murakami Okean L 15:05 | 38°20.4' | 139°02.1' | 125 40 %
G-45 | lower shelf WNW off Murakami Okean L 15:53 | 38°22.3' | 138°57.2' | 148 40 % | open a lid slightly
G-44 | lower shelf WNW off Murakami Okean L 16:23 | 38°22.9' | 138°55.7" | 174 80 %
G-43 shelf edge WNW off Murakami Okean L 16:45 | 38°23.2' | 138°55.0' | 202 110%
G-42 upper slope of Mogami Trough WNW off Mural Okean L 17:10 | 38°23.6' | 138°54.2' | 248 100 %
G-41 upper slope of Mogami Trough WNW off Murakami Okean L 18:01 | 38°24.0' | 138°52.3' | 341 0% | bounded on the sea-floor ?
G-41(2)| upper slope of Mogami Trough WNW off Murakam{ Okean L 18:20 | 38°24.2' | 138°53.0' | 341 100 %
G-40 lower slope of Mogami Trough WNW off Murakami Okean L 18:52 | 38°24.3' | 138°51.8' | 555 80 %

Okean L: normal type Okean grab sampler
CTD & Net: CID and plankton net
4-m PC: 4-m-long piston core sampler

6-m PC: 6-m-long piston core sampler with a pilot core sampler




Table2: Results of grab surface samplings during the KT99-14 cruise.
j ! Water | Sediment Mud
Station Locality | Depth | Thickness Content i Sediment Type
. Lm) | fem) (%) |
G-4 “upper shell WNW off Matsumac 76 5 o granule- to cobble-gravelly c.- vc. scoriaceous sand
G-5 . middle shelf WNW off Matsumae 10 5 13% | sponge spicules with a small amount of granules and m.- c. scoriaceous sand
G-6  middle shelf WNW off Matsumae 128 20 64% sponge spicules with a small amount of vf.- f. scoriaceous sand
G-7  {lower shelf WNW off Matsumae 151 10 8% sponge spicules with a small amount of f.- m. scoriaceous sand
| G-8 :lower shell WNW off Matsumae 172 20 46% | sponge spicules with a small amount of f.- m. scoriaceous sand
G-9 ’shelf edge WNW off Matsumac | 139 5 . 3% granule-gravel and molluscan shell fragment bearing m.- v, scoriaceous sand
G-10 | upper slope of Okushiri Basin 242 0 i0% gravels of volcanic and sedimentary rocks with c.- ve. scoriacesous sand
G-10" upper slope of Okushiri Basin 245 10 ! 33% sponge spicules with [.- m. scoriaceous sand and olive grey mud
G-11 jupper slope of Okushiri Basin 333 10 17% | m.- c. scoriaceous sand covered by yellowish brown muddy sand
G-12 | middle slope of Okushiri Basin 500 0 0% muddy scoriaceous sand
| G-12° [middle slope of Okushiri Basin 466 15 "18% [ olive grey scoriaceous sand with intercalation of c.- vc. scoriaceous sand
G-13  |lower slope of Okushiri Basin 719 20 57% bluish grey scoriaceous sandy mud covered by olive grey soft mud
G-14  llower slope of Okushiri Basin 1,006 8 65% | olive grey scoriaceous sandy mud
G-14' |lower slope of Okushiri Basin 989 10 79% | olive grey scoriaceous sandy mud
G-15 |central Okushiri Basin 1,426 10 67% olive grey homogeneous mud intercalated with scoriaceous sand layer
[ G-15" [ central Okushiri Basin 1,428 20 61% | olive grey homogeneous mud intercalated with scoriaccous sand layer
G-16 | Summit of Yamato Bank 504 1] 0% basaltic pebble-gravels
G-16(2) | Summit of Yamato Bank 504 0 0% a basaltic cobble-gravel 10 cm in diameter
G-18 !upper SE slope of Yamto Bank 777 10 42% basaltic granule- to pebble-gravel bearing olive grey sandy mud
G-19  |upper SE slope of Yamto Bank 1,010 b} 96% bluish grey homogeneous mud covered by reddish brown mud
G-19" Tupper SE slope of Yamto Bank 1,021 10 96% | bluish grey homogencous mud covered by reddish brown mud
G-21 | middle SE slope of Yamto Bank 1,755 20 86% | greyish olive compact mud covered by brownish yellow soft mud
G-26(2) [surface of Hyotan-guri Bank 94 5 5% poorly sorted c.- ve. calcareous sand
G-27  |surface of Hyotan-guri Bank 127 7 % poorly sorted c.- ve. calcareous sand
G-28 |lower shelf of Hyotan-guri Bank 154 0 0% granule-pebble gravels of sedi y rocks o
G-29 lower shelf of Hyotan-guri Bank 173 3 9% poorly sorted m.- vc. calcareous sand
G-29' |lower shelf of Hyotan-guri Bank 170 5 12% | granule- to pebble-gravel bearing m.- vc. caclareous sand
G-30 |shelf edge NW off Sado Is. 184 5 12% | olive grey muddy m. sand with calcareous fragments
G-30' |shelf edge NW off Sado Is. 200 5 14% granule- to cobble-gravel bearing m.- c. sand with calcareous fragments
G-31 |upper slope of Toyama Trough 245 15 34% olive grey homogeneous sandy mud o ]
| "G-32" Tupper slope of Toyama Trough 333 20 | 5%% greenish grey homogeneous sandy mud
G-33  {upper slope of Toyama Trough 491 20 90% olive grey compact mud covered by reddish brown soft mud
G-34(2) | upper slope of Toyama Trough 708 20 93% olive grey compact mud covered by reddish brown soft mud
G-35 |lower slope of Toyama Trough 975 20 98% dark bluish grey compact mud covered by brownish grey soft mud
G-36(2) | lower slope of Toyama Trough 1,227 0 0% semi-consolidated sedimentary rocks o ]
[ "G-37 "[base-of-slope of Toyama Trough 1456 | 15 | 99% [ Tbluish grey homogeneous mud covered by reddish brown mud
G-38 |basin plain of Toyama Trough 1,929 20 100% | bluish grey homogeneous mud covered by reddish brown soupy mud
G-40  |lower slope of Mogami Trough 555 10 98% olive grey homogeneous mud covered by reddish brown soft mud
G-41(2) | upper slope of Mogami Trough 341 20 96% bluish grey homogeneous mud covered by reddish brown soft mud
G-42  {upper slope of Mogami Trough 248 20 69% bluish grey muddy vf.- f. sand covered by reddish brown soft muddy sand 1
G-43  |shelf edge WNW off Murakami | 202 75 34% | well-sorted bluish grey f. sand covered by reddish brown muddy f. sand
G-44  {lower shelf WNW off Murakami 174 20 21% | well-sorted bluish grey f. sand covered by reddish brown . sand
G-45  |lower shelf WNW off Murakami 148 10 18% well-sorted bluish grey f.-m. sand covered by reddish brown muddy f. sand
G-46 |lower shelf WNW off Murakami 125 10 22% molluscan shell and granule-gravel bearing muddy f.- ¢. sand
G-47 |middle shelf WNW off Murakami 98 20 97% olive grey bioturbated mud covered by reddish brown soupy mud
| G248 " middle shef WNW off Murakami | 75 | 20 99% | bluish grey homogeneous mud covered by reddish brown mud ]
G-49 !upper shelf WNW off Murakami 50 10 77% bluish grey muddy sand covered by reddish brown soft muddy sand
G-50 |upper shelf WNW off Murakami 35 5 13% | bluish grey I. sand covered by reddish brown soft f. sand

Description of grab surface samples

KT99-14 G-4: The sample obtained from the upper
continental shelf at a water depth of 76 m is composed
mainly of granule-to cobble-gravels bearing coarse-
to very coarse-grained scoriaceous sand. The mud
content is 2 %. The sandy sediments consists mainly
of such terrigenous sediments as sedimentary rock
fragments, scoria, quartz, hornblendes with a little
amount of CPX and feldspars. Biogenic materials
such as benthic foraminifers, ostracodes and sponge
spicules are rarely recognized.

KT99-14 G-5 and 6: These samples obtained from
the middle continental shelf at water depths of 110 and

128 m are composed of sponge spicules with a small

amount of terrigenous and biogenic sandy sediments.
The mud contents are 13 and 64 9, respectively. The
sandy sediments of former are composed mainly of
medium- to very coarse-grained quartz, sedimentary
and volcanic rock fragments, CPX, OPX, hornblendes
and pumice as terrigenous sediments, and sponge
spicules and microscleres, molluscan and echinoide
shell fragments, benthic and planktonic foraminifers,
ostracodes as biogenic sediments. On the other hand,
they of the later consist mainly of very fine-grained
sponge microscleres with a small amount of very fine
-grained quartz, CPX and pumice as terrigenous sedi-
ments, and planktonic and benthic foraminifers and

diatoms as biogenic sediments. The muddy sediments



of both are composed chiefly of quartz, clay minerals,
coccolith and diatoms.

KT99-14 G-7 and 8: These samples obtained from
the lower continental shelf at water depths of 151 and
172 m consist of sponge spicules with a small amount
of terrigenous and biogenic sediments. The mud
contents are 8 and 46 9%, respectively. The sandy
sediments of both are composed mainly of sponge
microscleres with a small amount of fine- to medium
-grained volcanic rock fragments, scoria, quartz, feld-
spars, hornblendes, CPX and pumice as terrigenous
sediments and benthic and planktonic foraminifers
and ostracodes as biogenic sediments. The muddy
sediments of both are composed chiefly of quartz, clay
minerals, coccolith and diatoms.

KT99-14 G-9: This sample obtained from the shelf
edge at a water depth of 199 m is composed of
molluscan and echinoide shell fragment bearing
medium- to very coarse-grained scoriaceous sand.
The mud content is very low 3 9%. The sandy sedi-
ments consist mainly of volcanic rock fragments,
hornblendes, CPX, OPX, feldspars with a small
amount of quartz as terrigenous sediments. Benthic
and planktonic foraminifers, sponge spicules and
microscleres, and ostracodes are recognized as
biogenic sediments.

KT99-14 G-10, 10° and 11: These samples are
obtained from the upper continental slope at water
depths of 242, 245 and 333 m, respectively. The mud
contents of them are 0, 33 and 17 9%. The sample G-10
consists of a few number granule- to pebble-gravels
of volcanic and sedimentary rocks with a small
amount of coarse-to very coarse-grained scoriaceous
sand consisting of quartz, feldspars, rock fragments
and hornblendes. Benthiq and planktonic for-
aminifers, sponge spicules and microsclerers are fre-
quently recognized in the sample. However, the sam-
ple G-10’ obtained almost same locality as the G-10 is

composed of sponge spicules with a small amount of

fine-to medium grained sand and olive grey mud. The

sandy sediments are composed mainly of scoria, feld-
spars, hornblendes with a small amount of quartz and
OPX as terrigenous sediments, and sponge microscler-
es with a small amount of benthic and planktonic
foraminifers, and ostracodes as biogenic sediments.
The sample G-11 consists mainly of medium- to very
coarse-grained scoriaceous sand covered by 2 cm
thick yellowish brown mud. The sandy sediments are
composed chiefly of scoria with a certain amount of
feldspars, CPX, OPX, hornblendes. Sponge spicules
and microscleres are dominant biogenic sediments.
Benthic and planktonic foraminifers, diatoms and
ostracodes are contained in the sample. The muddy
sediments of G-10" and 11 are composed mainly of
quartz, clay minerals, coccolith and diatoms.
KT99-14 G-12 and 12’: These samples are obtained
from the middle continental slope at water depths of
500 and 466 m. A small amount of muddy scoriaceous
sand was recovered from the site G-12. In contrast of
this, olive grey medium- to coarse-grained scor-
iaceous sand was obtained from the site G-12°. The
mud content of the sample G-12 ’ is 14 9. The sandy
sediments are composed mainly of medium- to coarse
-grained scoria with a certain amount of hornblendes,
CPX, OPX, feldspars and quartz as terrigenous sedi-
ments, and sponge microscleres and spicules with a
small amount of radiolarians and diatoms as biogenic
sediments. The muddy sediments consist mainly of
quartz, clay minerals and diatom. Coccolith is rarely
recognized. About 3 cm thick coarse- to very coarse
-grained scoriaceous sand layer is distinguished
beneath the sand.

KT99-14 G-13, 14 and 14’ : These samples obtained
from the lower continental slope at water depths of
719, 1,006 and 989 m, respectively are composed of
olive or bluish grey scoriaceous sandy muds. The mud
contents are rather high 57-79 9. The sandy sedi-
ments consist mainly of very fine- to fine-grained
scoria, feldspars, hornblendes, CPX, OPX, quartz with

a small amount of biotite as terrigenous sediments,
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and a great amount of sponge microscleres with a
little amount of radiolarians and diatoms as biogenic
sediments. Agglutinated foraminifers are occasion-
ally recognized. The muddy sediments consist mainly
of quartz, clay minerals and diatom. A 3 c¢m thick
olive grey soft mud is recognized on the surface of the
sample G-13.

KT99-14 G-15 and 15’ : These samples obtained from
the flat basin floor at water depths of 1,426 and 1,428
m are both composed of olive grey homogeneous mud.
The mud contents are round 65 %. The sandy sedi-
ments consist mainly of medium-to coarse-grained
scoria with a small amount of very fine- to fine
-grained hornblendes, feldspars, CPX and quartz as
terrigenous sediments, and sponge microscleres and
spicules with a little amount of radiolarians and

diatoms as biogenic sediments.

2-2. A Summit and Southeastern Slope of the East
Bank of the Yamato Bank
Topography

The Yamato Bank, having an E-W longitudinal
axis of about 230 km and a maximum N-S width of 55
km, is situated in the south of the Yamato Rise. The
shallowest part, 236 m deep, is distinguished in the
central part of the bank (Iwabuchi, 1968). Several
topographic highs with flat summits and depressions
are recognized on the bank. The bank is divided
roughly into the West, Central and East Banks by the
longitudinal lines of 134°40’E and 135°35'E (Iwabuchi,
1968).

Six grab surface samples from four sites are
recovered from the summit and the southeastern slope
of the East Bank, and two cores (P-8 and 9) from the
northeastern gentle slope of the bank, one core (P-10)
from a flat summit of the bank, and one core (P-11)
from a broad submarine valley in the southeastern

slope are obtained.

Description of grab surface samples

KT99-14 G-16 and 16(2) : These samples obtained
from a flat summit in the central part of the East
Bank at water depths of both 504 m are composed of
basaltic pebble- to cobble-gravels. The largest gravel
is about 10 cm in diameter. Barnacle remains adhere
on the surface of some gravels.

KT99-14 G-18: The sample obtained from the upper
part of the southeastern slope at a water depth of 777
m consist of basaltic granule- to pebble-gravel bear-
ing olive grey sandy mud. The mud content is 42 %.
The sandy sediments are composed mainly of very
fine- to fine-grained volcanic glass shards with a
small amount of basaltic rock fragments as ter-
rigenous sediments, and planktonic and benthic for-
aminifers, sponge spicules and microscleres, radiolar-
ians and diatoms as biogenic sediments. The muddy
sediments are composed chiefly of volcanic glass
shards, diatoms and clay minerals. Coccolith is recog-
nized frequently in the muddy sediments.

KT99-14 G-19 and 19’ : These samples obtained from
the upper part of the southeastern slope at water
depths of 1,010 and 1,021 m, respectively, are com-
posed of bluish grey homogeneous muds. ’i‘he mud
contents are both very high 96%. Reddish brown soft
mud, about 2 cm thick, covers the underlain bluish
grey muds. The sandy sediments consist mainly of
very fine- to fine-grained volcanic glass shards,
sponge spicules and microscleres, planktonic and
benthic foraminifers, radiolarians and diatoms. The
muddy sediments are composed chiefly of volcanic
glass shards, diatoms and clay minerals. Coccolith is
recognized in the muddy sediments.

KT99-14 G-21 : The sample obtained from the middle
part of the southeastern slope at a water depth of I,
755 m consists of greyish clive compact mud. The
mud content is high 86 9%. Reddish brown soft mud,
about 2 cm thick, covers the greyish olive muds. The
sandy sediments are composed mainly of such
biogenic materials as sponge microscleres and

spicules, radiolarians and diatoms with very fine



-grained volcanic glass shards. The muddy sediments
are composed of volcanic glass shards, diatoms and

clay minerals.

2-3. Toyama Trough, Sado Ridge and Related Con-
tinental Shelf NW off Sado Island
Topography

The Toyama Trough starting from the inner part of
the Toyama Bay extends northward between the
Noto Peninsula (Hakusan-se Bank) and the Sado
Ridge, then it opens to the Yamato Basin. The N-S
longitudinal axis of the basin is about 170 km and the
width is 25-40 km (Iwabuchi, 1968). The Toyama
Deep Sea Channel flows northwards in the central
part of the basin. The eastern slope of the basin is
steep and is less undulated on the west of Sado Island,
but it in the northern part on the west of the Sado
Ridge where the survey line was selected is rather
complicated. Some topographic highs such as the
Koshiji-sho Bank, small depressions and a flat surface
of the sea-floor about 700 m in depth are recognized
on the slope. The continental slope in the area can be
divided into the upper slope (200-800 m) and the lower
slope (800-1700 m) by the flat sea-floor. The Sado
Ridge comprises of such island and banks as Sado
Island, the Hyotan-guri and Muko-se Banks and so
on. The shallowest part of the banks recognized in
the south of the Hyotan-guri Bank is less than 85 m
(Iwabuchi, 1968).

Fifteen grab surface samples from 13 sites were
obtained along a survey line on the west of the Hyotan
-guri Bank, and one cored sediments (P-12) was suc-
cessfully recovered from the central channel of the

upper course of the Toyama Deep Sea Channel.

Description of grab surface samples

KT99-14 G-26(2) and 27: These samples obtained
from the shallowest part of the Hyotan-guri Bank at
water depths of 94 and 127 m are composed of mollus-

can shells, echinoides and bryozoas bearing poorly

sorted coarse- to very coarse-grained calcareous
sand. The mud contents are both low less than 7 %.
The sandy sediments are composed mainly of such
biogenic materials as fragments of molluscan shells
and echinoides, planktonic and benthic foraminifers,
sponge spicules and microscleres with a small amount
of ostracodes and volcanic glass shards. Coccolith is
occasionally recognized in the muddy sediments.
KT99-14 G-28: The sample obtained from the top
surface of the Hyotan-guri Bank at a water depth of
154 m consists of a number of granule- to pebble
-gravels of sedimentary rocks.

KT99-14 G-29, 29, 30 and 30’: These samples
obtained from the western part of the Hyotan-guri
Bank at water depths of 173, 170, 184 and 200 m,
respectively, are composed of poorly sorted medium-
to very coarse-grained calcareous sand. The samples
G-29' and 30’ are accompanied by granule- to cobble
-gravels of sedimentary rocks. The mud contents of
them are round 10 9%. The sandy sediments are
composed mainly of such biogenic materials as frag-
ments of molluscan shells and echinoides, planktonic
and benthic foraminifers, sponge spicules and micros-
cleres with a small amount of ostracodes. Volcanic
glass shards are also dominant. The muddy sediments
consists chiefly of diatoms, volcanic glass shards and
clay minerals. Coccolith is frequently recognized in
the muddy sediments.

KT99-14 G-31 and 32: These samples obtained from
the upper part of the upper slope at water depths of
245 and 333 m are composed of olive or greenish grey
homogeneous sandy mud. The mud contents are 34
and 52 9%, respectively. The san_dy sediments consist
mainly of very fine-to fine-grained volcanic glass
shards with a small amount of quartz as terrigenous
sediments, and sponge spicules and microscleres,
benthic and planktonic foraminifers and diatoms as
biogenic sediments. The muddy sediments are com-
posed mainly of diatoms, coccolith, volcanic glass

shards and clay minerals.



KT99-14 G-33 and 34(2) : These samples obtained
from the lower part of the upper slope at water depths
of 491 and 708 m consist of reddish brown soft muds.
Olive grey compact muds lie the soft muds. The mud
contents of the surface soft muds are high more than
90 %. The sandy sediments are composed mainly of
such biogenic materials as sponge spicules and micros-
cleres, diatoms, radiolarians. Very fine-grained vol-
canic glass shards are frequently recognized. The
muddy sediments consist mainly of diatoms, volcanic
glass shards and clay minerals. Coccolith is common-
ly distinguished in the muddy sediments.

KT99-14 G-35: The sample obtained from the lower
slope at a water depth of 975 m is composed of
brownish grey soft mud. Dark bluish grey compact

mud lies beneath the soft mud. The mud content of

the surface soft mud is 98 9%. The sandy sediments

are composed mainly of such biogenic materials as
sponge spicules and microscleres, diatoms, radiolar-
ians. Very fine-grained volcanic glass shards and
quartz are also recognized. The muddy sediments
consist mainly of diatoms, volcanic glass shards and
clay minerals. Coccolith is rarely distinguished in the
muddy sediments.

KT99-14 G-36(2) : Only a little amount of semi-con-
solidated sedimentary rock fragments were recovered
on the edges of the sampler from this site in the lower
slope at a water depth of 1,227 m.

KT99-14 G-37 and 38: These samples obtained from
the base-of-slope and the basin plain of the Toyama
Trough at water depths of 1,456 and 1,929 m, respec-
tively, are composed of reddish brown soft muds.
Bluish grey homogeneous muds lie beneath the soft
muds. The mud contents of the surface soft muds are
both very high more than 99 9. The sandy sediments
are composed mainly of such biogenic materials as
sponge spicules and microscleres, diatoms, radiolar-
ians. Very fine-grained volcanic glass shards are
rarely recognized.

The muddy sediments consist

mainly of diatoms, volcanic glass shards and clay

minerals.

2-4. Mogami Trough and Related Continental Slope
and Shelf west off Murakami

Topography

The Mogami Trough is situated between the Sado
Ridge and the continental shelf on the west of North-
east Honshu. The trough starting on the northeast of
Sado Island extends about 300 km north-northeast-
wards with an average width of about 60 km, and it
opens to the Japan Basin west off the Tsugaru Penin-
sula. Water depths of the basin-floor in the southern
part are shallow 600-800 m, but they increase up to
more than 3,000 m in the northernmost (Iwabuchi,
1968). The basin-floor shows complicated topo-
graphic features due to existence of some topographic
highs such as the Torimi-guri and Awashima-guri
Banks and small depressions. The eastern slope of the
southernmost part of the trough where the survey line
was selected is rather smooth. A broad continental
shelf followed by the eastern slope is developed in this
area. The shelf edge is recognized at about 170-200 m
deep. Eleven grab surface samples from 11 sites were
obtained along a survey line west-northwest off

Murakami.

Description of grab surface samples

KT99-14 G-50: The sample obtained from the upper-
most shelf at a water depth of 35 m is composed of
upper reddish brown fine-grained sand, about 2 cm
thick, and lower bluish grey fine-grained sand. The
mud content of the upper sand is 13 %. The sandy
sediments are composed mainly of fine-grained feld-
spars, quartz, biotite and hornblends. Such biogenic
sediments as benthic foraminifers and ostracodes are
very rare. The muddy sediments consist mainly of
quartz, volcanic glass shards, clay minerals and
diatoms.

KT99-14 G-49, 48 and 47: These samples obtained
from the upper to middle shelf at water depths of 50,
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75 and 98 m, respectively, are composed of reddish
brown homogeneous mud or sandy muds. Bluish or
olive grey homogeneous/bioturbated muds underlie
beneath them. The mud contents of the upper muds or
sandy muds are 97, 99 and 77 %, respectively. The
sandy sediments consist mainly of very fine-to fine
-grained feldspars, quartz, biotite with a small
amount of CPX, OPX and volcanic glass shards as
terrigenous sediments. Benthic foraminifers, sponge
spicules, fragments of echinoides and molluscan shells,
and radiolarians are occasionally recognized. The
sample G-48 contains a great amount of plant debris.
The muddy sediments consist mainly of volcanic glass
shards, quartz, clay minerals and diatoms. Coccolith
is rarely distinguished in these samples.

KT99-14 G-46 : The sample obtained from the middle
shelf at a water depth of 125 m is composed of
molluscan shell and granule-gravel bearing fine- to
coarse-grained sand. The mud content is compara-
tively low 22 9. The sandy sediments consist mainly
of fragments‘ of such calcareous biogenic materials as
molluscan and echinoide shells, feldspars, quartz and
sedimentary rock fragments with a small amount of
biotite. Such biogenic sediments as benthic for-
aminifers and ostracodes are rare. The muddy sedi-
ments are composed mainly of volcanic glass shards,
quartz, diatom and clay minerals. Coccolith is com-
monly recognized in the muddy sediments.

KT99-14 G-45, 44 and 43 : These samples obtained
from the lower shelf to the shelf edge at water depths
of 148, 174 and 202 m are composed of reddish brown
muddy fine-grained sands, about 3 cm thick, covering
bluish grey fine-grained sands. The mud contents of
the upper sands are 18;34 9. The sandy sediments
consist mainly of very fine- to fine-grained feldspars,
quartz, biotite with a small amount of hornblends and
volcanic glass shards as terrigenous sediments, and
sponge spicules and microscleres as biogenic sedi-
ments. Benthic foraminifers, ostracodes and radiolar-

ians are occasionally recognized. The muddy sedi-

ments consist mainly of volcanic glass shards, clay
minerals and diatoms. Coccolith is frequently recog-
nized in these samples.

KT99-14 G-42: This sample obtained from the upper
slope at a water depth of 248 m is composed of 3 cm
thick reddish brown sandy mud. Bluish grey muddy
sand is recognized beneath it. The mud content of the
upper sandy mud is 69 9%. The sandy sediments
consist mainly of very fine-grained feldspars, quartz,
biotite with a small amount of volcanic glass shards
as terrigenous sediments. Sponge spicules and micros-
cleres, and diatoms are commonly recognized, but
benthic foraminifers and radiolarians are rare. The
muddy sediments consist mainly of volcanic glass
shards, quartz, clay minerals and diatoms. Coccolith
is distinguished in these samples on rare occasions.
KT99-14 G-41 and 40 : These samples obtained from
the lower slope and the basin-floor of the Mogami
Trough at water depths of 341 and 555 m, respectively,
are composed of 2 cm thick reddish brown soft/soupy
muds. Bluish grey homogeneous muds are situated
beneath it. The mud content of the upper muds are
both high more than 96 9%. The sandy sediments
consist mainly of very fine-grained feldspars, quartz,
biotite with a small amount of volcanic glass shards
as terrigenous sediments. Sponge spicules and micros-
cleres, diatoms and radiolarians are commonly recog-

nized. The muddy sediments consist mainly of vol-

canic glass shards, quartz, clay minerals and diatoms.

3. BIOGENIC MATERIALS

3-1. Benthic Foraminifers

The surface sediment sampling sites of the cruise
are grouped into such four areas; (1) Okushiri Basin
and related continental slope and shelf west-north-
west off Matsumae, South Hokkaido, (2) Yamato
Bank and its northeastern slope, central Japan Sea, (3)
Toyama Trough and related continental slope and

shelf, northwest off Sado Island, and (4) Mogami
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Trough and related continental slope and shelf west
-northwest off Murakami, Niigata Prefecture.

Chiji and Konda (1970) studied the benthic for-
aminifers from 17 samples around Okushiri Island at
water depths of 120-2,285 m, and they recognized six
assemblages based on their depth-frequency distribu-
tion. Uchio {1962) reported the benthic foraminifers in
136 sediment samples from off Niigata to Murakami
shallower than 60 m, and discussed the distribution of
the benthic foraminifers and influence of the fresh
water from the Shinano River on the foraminiferal

fauna.

Analytical method

Approximately 10 ml surface wet sediments of grab
samples were preliminary examined to clarify the
depth distribution of Recent benthic foraminifers.
Neutralized formalin in a concentration of approxi-
mately 10 9 was added to these samples immediately
after the sampling. The samples were washed
through by water over a screen with an opening of
63um. To these samples which had been preserved
with formalin, an aqueous solution of rose Bengal by
dissolving 0.5 g of rose Bengal in 1,000 m! of water
was added. After keeping for about 24 hours in the
rose Bengal solution, the samples were washed
through the same screen mentioned above, and then
preserved in hot water for several hours, after which
they were washed again and dried. Before extracting
the foraminifers, each samples were sieved through a
screen with an opening of 125um, the benthic for-
aminifers were taken from the coarse fraction. In
instance where benthic foraminifers were especially
abundant, the samples were split into smaller aliquots,

and about 100 specimens were removed.

Results
One hundred and fifty-seven taxa belonging to 91
genera of benthic foraminifers, including named and

unnamed species, subspecies and morphotypes were

recognized in all examined samples (Tables 3a, 3b and
4).

Off Matsumae (samples G-4~15’): Benthic for-
aminiferal assemblages are grouped into two types by
the depth-frequency distribution. The fauna of the
Tsushima Warm Current does not recognized in this
area. Zone A (samples G-4, 6, 7, 8, 9, 10, 10’, 11 and
12’ ; shallower than 466 m) is characterized by cold
water species of the fauna of the Japan Sea Proper
Water. The fauna consists of abundant Cassidulina
yabei accompanied by Cibicides lobaturus, Anguloger -
ina kokozuraensis and Cassidulina japonica. Zone B
(samples 13, 14 and 15; deeper than 719 m) is char-
acterized by such agglutinated foraminifers as Reo-
phax scorpiurus, Trochammina japonica, Silicosig-
A and

Recurvoides contortus. The frequency of the agg-

moilina abyssarica, Haplophragmoides sp.

lutinated foraminifers occupies more than 98 9% in the
population. Based on the depth distribution of the
calcareous test, it is inferred that the local calcite
compensation depth (CCD) is situated at about 600 m
deep.

Yamato Bank (samples G-18, 19, 19’ and 21; 770
~1755m deep) : Although the frequency of the calcar-
eous foraminifers occupies more than 489 in all
samples, their tests are poorly preserved in the sam-
ples G-19, 19’ and 21 (deeper than 1,010 m). Benthic
foraminiferal assemblages are characterized by the
cold water species of the fauna of the Japan Sea
Proper Water, such as Cibicides pseudoungerianus,
Angulogerina kokozuraensis, Cassidulina japonica, C.
norcrossi, Adercotryma glomerata, Silicosigmoilina
abyssarica, Reophax spp., Cribrostomoides spp. and
Alveolophragmium spp. Based on the preservation of
the calcareous tests, the local CCD should be situated
at about 900 m in depth.

Off Sado Island (samples G-26(2)~38): Two for-
aminiferal assemblages were distinguished by the
depth-frequency distribution. Zone C (samples G-26
), 27, 29, 30°, 31 and 32: shallower than 333 m)
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Table 3a: List of benthic foraminiferal species from surface sediments of grab samples
collected from off Matsumae and the Yamato Bank. Numerals indicate the
number of specimens.

Locality

off Mat

Yamato Bank

Sample Number

G4

G-6

G-7

G-8

G9

G-10

G-10°

G-11

G-12

G-13

G-14

G-15

G-18

G-18

G-19°

G-21

Species / Water Depth{m)

76

110

151

172

198

242

245

333

466

718

1,006/

1,428

770

1,010

1,021

1,755

Aggiutinated Foraminiers
Marsipella cylindrica Brady
Marsipeila spp.

Psammosphaera 7 sp.
Lagenammina tubulata (Rhmbler)
L i Sp.

~n

Saccammina sp.
Hemisphaerammina sp.
Hyperammina elongata Brady
Hyperammina friabilis Brady

Hyperammina _Spp.

Ammodiscus gulimarensis Hoeglund
Tolypammina ? spp.

Silicosigmoilina abyssarica Inoue
Reophax dentaliniformis Brady

| Aeophax excentricus Cushman

©

10
10

RAeophax fusiformis (Williamson)
Reophax guttifer Brady
Reophax pilulitfer Brady
Reophax scorpivrus  Montfort
Reophax_Spp.

- e w

10
23

Cribrostomoides columblense {Cushman)
Cribrostomoides jeffreysii {Williamson)
Cribrostomoides quadratus Uchio
Cribrostomoides Spp.

Haplophi it sp. A

- W

16

Haplophragmoides sp.B
Ammoscalaria  spp.
Adercotryma glomerata {Brady)
Recurvoides contortus Earand

Thalmannammina_parkerae {Uchio)

P {Norman)
Alveolophragmium scitulum {Brady)
Morulasplecta cf. bulbosa Hoeglund

. is Cushman

hadai {Uchio)

inflata (M
h Tl )
Trochammina pacifica Cushman

Trochammina pygmaea Hoeglund

R

Trochammina vesicuiaris Goes
Trochammina Spp.

Karreriella baccata japonica Asano
Te ia cf. gosa T
Clavulina _sp.

- s

Spiriliina vivipara Ehrenberg
Cyclogyra planorbis {Schultze)
Gordiospira sp.

Quinqueloculina contorta o Orbigny
Q lina_vuigaris d'Orbigny

Quinquefoculina  spp.

Mitiolinella circularis {Bornemann)
Pateoris spp.

Pyrgo murrhyna {Schwager)

Pyrgo vespertilio {Schiumberger)
T ina_tri {Lamarck)

G Hyailne F
Dentalina ittai Loeblich and Tappan
Lenticulina lucida {Cu
Lenticulina sp.
Planularia Sp.
Nodosariidae gen. et sp. Indet.

Lagena apioplsura Loeblich and Tappan
Lagena elongata (Ehrenberg)

Lagena gracillima {Seguenza)

Lagena nebulosa Cushman

Lagena sulcata spicata Cushman and McCulloch

Cushi and Ozawa
Guttulina yabei Cushman and Ozawa
Guttulina sp.
QOolina hexagona {Williamson)
Ovolina melo _d'Orbigny

Oolina striatopunctata {Parker and Jones)
Oofina sp.

Fissurina circulocosta Asano

Flssurina Asano and |

Fissurina lacupata {Burrows and Holland)
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Table 3b :

continued.

Locality

oft M Yamato Bank

Sample Number G411 G6| G7 | G8

G9 | G-10] G-10] G-11 | G-12'| G-13| G-14 | G-15'] G-18} G-18] G-18'| G-21

Species / Water Depth{m) 110 { 161 | 172

199 | 242 | 246 | 333 | 466 | 719 [1,006]1,428] 770 |1,010[1,021[1,755

Fissurina lucida {Williamson)

Fissurina marginata {Montagu)
Fissurina ¢f. quadrata ({Williamson) 1
Fissurina spp. 1

Glandufina lagvigata {d'Orbigny)

Bolivina decussata Brady 1
Boiivina pacifica Cushman and MuCutloch
Ci ina je ica Asano and Nak
Cassidulina norcrossi Cushman

Cas: norvangi Thalmann 5

26 61 30
28

1 20

Cassidulina wakasaensis Asano and Nakamura 2
Cassidulina yabei Asanc and Nakamura 44
Cassidulina sp. A

Globocassiduling subglobosa (Brady)

Uvigerina akitaensis Asano

58

80 138 33 2 4 4

Angulogerina kokozuraensis Asano 1 5
Fursenkoina sp. 1
Valvulineria sadonica Asanc

Poroeponides cribrorepandus Asano and Uchia

61 2 59

Rosalina vil d'Orbigny 3

Rosalina spp. 8 4
Sphaeroidina bulloides o Orbigny
Heronalienia spp. 1
Hyalinea baitica {Schroeter)

Cibicides lobaturus {Walker and Jacob) 1 ]

(SIS

n
o

Cibicides pseudoungerianus {Cushman)
Ciblcides sp. 1
Fontbotia wueilerstorfi {Schwager) 1
Dyoclbicides biserialls Cushman and Valentine

Dyocibici ¢f. pert Cush and Valentine

27 28

Astrononion hamadaense Asano
Gyroidinoides nipponicus {Ishizaki)
Cribroelphidium  sp. A

Elphidium crispum (Linnaeus) 1

Elphidium _sp.

calcargous forams gen. et sp. indet. 1 1

Actually counted number of Banthic Foraminifers 12 139 | 108 | 130

157 | 101 | 181 | 189 | 221 | 145 94 176 | 110 | 180 | 127

Number of Benthic Forams in 10cc of surface sedi 12 |2,224] 864

4,160

314 | 101 |2,896(3,184) 442 | 290 | 188 2,816| 880 | 720 | 508

Ratio of Agglutinated Forminifers 42% | 20% | 6%

3% 6% 8% 5% | 15% | 98% | 88% 22% | 34% | 56% | 58%

Ratio of Cal: Porceraneous Foraminifers 17% | 1% | 12%

1% §% 1% 1% 1%

Ratio of Calcareous, Hyaline Foraminifers 58% | 63% | 83% | 81%

96% | 89% | 91% [ 94% | 856% | 1% 78% ( 65% | 42% | 40%

consists of the cold water species of the fauna of the
Japan Sea Proper Water accompanied by the warm
water species of the lower half of the Tsushima Warm
Current.  Cassidulina yabei, C. japonica, Cibicides
lobaturus, C. pseudoungerianus, Uvigerina akitensis,
Angulogerina kokozuraensis and Bulimina marginata
are dominant in the fauna as the cold water species.
Zone D (samples G-33, 34 (2), 35, 37 and 38 ; deeper
than 491 m) is characterized by such agglutinated
foraminifers as Reophax spp., Silicosigmoilina abyssar -
ica, Trochammina hadai and T. japonica. The fre-
quency of the agglutinated foraminifers occupies
more than 71 9 in the population. Based on the depth
distribution of the calcareous test, it is judged that the
local CCD is situated at about 400m.

Off Murakami (samples G-40~50): The fauna of

this area is characterized by the abundant occurrence

of the agglutinated foraminifers. Species composition

of the fauna is similar to those reported from the
lower shelf to continental shelf areas west off Nishi
-Tsugaru, Aomori Prefecture (Tsukawaki ef a/. 1998).
Two zones and two subzones were distinguished by
the depth-frequency distribution. Zone E (samples G
-50, 49, 48, 47 and 46 ; shallower than 125 m) is char-
acterized by the fauna of the Tsushima Warm Cur-
rent, such as Trochammina pacifica and Siphogenerina
raphanus. The fauna of Zone E is grouped into two
subzones E-1 and E-2. The subzone E-1 (shallower
than 75 m) is the assemblages of Cribrostomoides
columbiense, Nonion japonicum, Ammonica japonica
and A. ketienziensis angulata accompanied with the
above two species. The subzone E-2 (98-125 m deep)
is characterized and distinguished from the subzone E
-1 by the abundant occurrence of agglutinated for-
aminifers, such as Reophax guttifer, Haplophragmoides
bradyi and Eggerella media. Zone F (samples G-45
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~40 ; deeper than 148 m) is characterized by the
abundant occurrence of agglutinated foraminifers.
The frequency of the agglutinated forms occupies

more than 80 94 in the population. Silicosigmoilina

abyssarica, Reophax scorpiurus, Adercotryma glomer -

ata, Reculvoides contortus, Alveolophrvagmium cras-

simargo, Trochammina hadai and T. japonica are
dominant species in the fauna. Based on the depth
distribution of the calcareous and agglutinated forms,
the local CCD is situated at about 140 m, much shall-
ower than in the adjacent the Japan Sea. The faunal
composition and the shallow CCD will be affected by
fresh-water and sediment supply from the Shinano

River as pointed out by Uchio (1962).

3-2. Ostracodes
Analytical method

Approximately five-millimetres-thick and an area
of about 1,250 cm? surface wet sediments of grab
samples were preliminarily examined to clarify the
depth distribution of recent ostracodes. Neutralized
formalin in a concentration of approximately 10 9%
was added to these samples immediately after the
sampling, then the samples were washed by water on
a screen with an opening of 63um. After drying,
ostracode specimens were picked up from fractions
between one millimetre and 250ym to sum up 200
individuals in total from the quantitatively divided
samples. Twenty three of 29 grab surface samples
yielded less than 100 individuals in total even though
all the ostracode specimens were picked up from the

fractions.

Results

One hundred and twelve species belonging to 58
genera were identified from 29 grab surface samples
(Tables 5a, b, ¢).
Off Matsumae (samples G-4~14’) : Samples from 76
- 333 m in water depths (G-4, 5, 6, 8, 9, 10 and 11)

characteristically contain the genera Neonesidea,

Cytheropteron, Phlyctocythere, Xestoleberis, Zabythocy-
pris, Sclevochilus?, Sclerochilus and Bairdoppilata.
Some specimens were found with appendages consid-
ered to be alive. These are generally phytal species
with the exception of Cytheropteron. This assemblage
is different from those of other areas along the Japan
Sea coasts. The difference of species composition in
this assemblage was thought to be related to unusual
type of sediment consisting mainly of masses of fine
sponge spicules with a small amount of scoriaceous
coarse- to very coarse-grained sands in the area. On
the other hand, from 719-989 m in depths (G-13 and
14"), Awrgilloecia toyamaensis and Krithe sawanensis
dominantly occur with a small amount of Propontocy-
pris uranippoinica and Propontocypris sp. This species
composition and the content of this assemblage is very
similar to those reported from the lower shelf to
continental slope areas in the cold water region from
the southwestern part off Sanin-Mi-shima Island to
the northeastern part off Northwestern Hokkaido of
the Japan Sea (Ishizaki and Irizuki, 1990 ; Ikeya and
Suzuki, 1992 ; Tsukawaki et al., 1993, 1997, 1998, 1999,
2000 ; Ozawa, 1998 ; Ozawa et al., 1999).

Yamato Bank (samples G-18, 19 and 19’): Three
samples from 777 - 1,021 m in depths yield only seven
individuals of the two species of Roberisonites hanaii
and Krithe sp., These are characteristic species in the
lower shelf to continental slope area in the cold water
from off Sanin to Tsugaru Peninsula of the Japan Sea
(e.g. Ozawa, 1998).

Off Sado Island (samples G-26~35): Two samples
from 94-127 m deep (G-26 and 27) in and around the
Hyotan-guri Bank contain characteristically
Neonesidea oligodentata, Abrocythereis guangdongen-
sis, Argilloecia lunata, Monoceratina sp. and Cythero-
ptevon higashikawai. These species are members of
characteristic species of the lower half of the warm
Tsushima Current in Southwest Japan Sea (Ikeya and
Suzuki, 1992; Tsukawaki et al., 1993, 1997, 1998,
2000). On the other hand, Falsobuntonia sp. 2, Krithe
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Table 5¢ :

continued.

Sample number

]G-30': G-31
Species name/ Water depth (m)

245

333

G-32
———

G-33
e

G-34'

o
]

G-41 : G-42 : G-43 G-46 G-49 ; G-
e

3

491

!

708 341 174

200
Finmarchinella hargli  Okada l’z
Finmarchinella japorica  s.|. {Ishizaki} 1
Finmarchinela nealel  Okada 1
Rnmarchinella uranipporica  1shizeki
Finmrarchinella sp. 1 1

Finmerchinella sp. 2
Finmaychinella sp. 3
Finmarchinella? sp. 1 1
Finmarchinglla? sp. 2
Hemicythere emarginata  Schornikov 3

1{1)

Howeina higashimeyaensis  Ishizaki
Howeira leptocytheroidea  (Hanai)

Johrrealella ropporensis  Henal & lkeya 1
Kangarina yamaguchii  Tabuki 1
Krithe artisawanensis Ishizaki

2(2) :2(1)

[Krithe sawanensis Harai

Krithe sp.

Krithe? sp.

Lapercusecythere robusta  (Tabuki)
Lapercusecythere? sp.
L 7

5@ :2(1)

3(1

5 () 1
1(1)

1)
5

-

2(2

jap Ishizaki
Laxocancha cf. idianippainica 1shizak 1
Loxoconcha optima  Ishizaki
Loxaconcha subkotoraforma  1shizaki
L cf. Yajima

2(1)

Loxoconcha tosaensis  Ishizaki
Loxoconcha viva  Ishizaki
Mia sp.

Munseyella sp. 1

17

Monoceratina sp.
M ="t sp.
Neonesidea diigodeniata  (Kajiyarma) 1
Neoresidea sp. 4
Nodobythere sp.

P. bocythere reticulata  {Jian & Wu)

1(1)

Paljentorchella locosa  Kingma
Palmeneiia fimicola  (Norman) 1
Paracytheridea dialata Gou & Huang
Paradoxostoma spp.

Paralaithella pseudadonta  (Hanal)

Phiyctocythere sp.

Pistocytherels bradyformis  {Ishizaki)
Portocythere subjaporica  {Hana))
Propontocypris urarippoirica  Ishizali & Irizuki
Proportocypris sp. 1

1

[Proportocypris sp. 2
Pseudocythere sp.

[Robertsonites hangii  Tabuki 8
Robertsonites reticuliforma  Tabuki 1
[Robertsonites sp. 1

43

2{1)

Robustauila ishizakdl  {Okubo)
Schizocythere ldshincuyed  (Kajiyama) 3
Schizocythere okhotskensis  Hanai
Sclerochilus spp.

Ylus? spp. 1

| Semicytherura miurensis  (Hanal)
Semicytherura sp. 1 X
| Semicytherura sp. 2 1
| Spinileberis rhoimboidaris  Chen

Trachyleberis nitsumal  (ishizaki)

Trachyleberis scabrocuneata  (Brady)
Trachyleberis sp.

 Xestoleberis hanai  Ishizaki

| Xestoleberis setouchlensis Okubo
[ Xestoleberis sp.

W Al =

| Xiphichilis sp.
Zabythocypris sp.

Total number 37

21 2 11 8 11 3 3 4 103

sawanensis, Argilloecia toyamaensis, Acanthocythereis

dunelmensis, Krithe sp., Robertsonites hanaii,
Propontocypris sp., Palmenella limicola and Robert-
sonites’reticulz_'forma are characteristically found in
the samples from 170-975 m in depths (G-29°, 30", 31,
32, 33, 34’ and 35). This assemblage is very similar to

those recognized from the lower shelf to continental

slope areas in the cold water from off Sanin to
Hokkaido in the Japan Sea {e.g. Ozawa, 1998).

From four samples from 94 - 200 m deep (G-26, 27,
29’ and 30’), many disarticulated valves were found
with very bad-preservation state of Baffinicythere
spp., Cornucoquimba alata, Cytheropteron sawanense,

Daishakacythere spp., Finmarchinella nealei, Hemicyth-

— 19 —



ere emarginata, Howeina spp. and Johnnealella noppor -
ensis. Most of them are the members of cryophilic
species called the Omma-Manganji ostracode fauna
(Cronin and Ikeya, 1987) dominantly occurred from
the Plio-Pleistocene strata along the Japan Sea coast
(e.g. the Omma Formation; Ozawa,1996). In the
present Japan Sea, the Omma-Manganji species
inhabit only the coasts around Hokkaido at cold- and
relatively lower saline-water mass conditions (Ozawa,
1998 ; Ozawa et al., 1999). Sediments of these four
samples are coarse- to very coarse-grained sand with
a certain amount of gravels and calcareous shell
fragments. Therefore, there is a high possibility that
those ostracode specimens with bad-preservation
state are derived from the Pleistocene Sawane Forma-
tion in Sado Island which yields many Omma-Man-
ganji ostracode fossils or some correlative strata
distributed probably in the Hyotan-guri Bank as
already mentioned by Tsukawaki et al. (1993). The
similar fossil occurrences of the Omma-Manganji
ostracodes from the present surface sediments have
been reported around the Sanin-Mi-shima Island and
off Noto Peninsula area (Tsukawaki et al., 1997,
2000 ; Ozawa, 2000).

Off Murakami (samples G-41~50) : Callistocythere
undulatifacialis, Aurila kiritsubo, Parakrithella
pseudadonta, Loxoconcha viva, Amblonia obai, Callis-
tocythere alata, Finmarchinelle wranibponica and
Pontocythere subjaponica are dominant from the sam-
ples of 35-75 m deep (G-48, 49 and 50), along with
Trachyleberis spp., Loxoconcha optima, Amphileberis
nipponica and Loxoconcha cf. tamakazura. These are
characteristic species in the upper half of the warm
Tsushima Current in the southwestern to eastern part
of the Japan Sea (Tsukawaki ef a/., 1997, 1998, 1999,
2000 ; Ozawa, 1998). From the samples of 125 and 174
m deep (G-44 and 46), few ostracodes were recognized,
and only six individuals were counted. The similar
occurrences were reported from the area off Tsugaru

Peninsula of the depth interval 86-137 m (Tsukawaki

et al., 1999). On the other hand, between 202-341 m in
depths (G-41, 42 and 43), Falsobuntonia sp. 2, Krithe
sp., Argilloecia toyamaensis, Krithe sawanensis,
Propontocypris sp. and Roberisonites hanaii are found.
This assemblage is similar to those recognized from
the lower shelf to continental slope areas in the cold
water from off Sanin to Hokkaido along the Japan

Sea (e.g. Ozawa, 1998).

3-3. Planktonic Foraminifers
Analytical method

Approximately 20 ml of the surface wet sediments
of 33 grab samples were preliminarily examined to
clarify spatial distribution of planktonic foraminifers
in the studied areas. Buffered formalin and Rose
Bengal solution were then added to these samples
after the samplings. Each sample was washed by
water over a screen with an opening of 63 um. The
remaining particles were dried and weighed. In
instance where planktonic foraminifers were relative-
ly abundant, the samples were split into smaller ali-
quots to obtain more than 100 specimens. Each sam-
ple was then sieved again through a screen with an

opening of 125 gm, all planktonic foraminifers were

picked up from the coarser fractions of the aliquots.

Results

Seven species belonging to four genera of plan-
ktonic foraminifers were recognized in 14 examined
samples (Table 6).
Off Matsumae (samples G-10’, 11 and 12’): Plan-
ktonic foraminiferal assemblage in these samples is
characterized by the dominance of Neogloboquadrina
mcompta and Neogloboquadrina pachyderma associat-
ed with Globigerina bulloides.
Yamato Bank (samples G-18, 19 and 19’): Plan-
ktonic foraminiferal assemblage in these three sam-
ples is characterized by the dominance of N. pachyder -
ma associated with N. incompta and G. bulloides.

Some of the specimens found in fragile state in these



Table 6: List of planktonic foraminiferal species from surface sediments of grab
samples. Numerals indicate the number off specimens.

Sample Number

G-10'} G-11 | G-12'| G-18 | G-19 | G-19'| G44 | G-43 | G-27 | G-29' | G-30' | G-31 | G-32 G-37
Species Name / Water Depth (m) 245 333 466 777 | 1,010 | 1,021 174 202 127 170 200 245 333 | 1,456
Globigerina bullpides d'ORBIGNY 13 21 10 17 1t 13 2 1 5 5 15 7 4
Globigerina quinqueloba NATLAND 2 1 11 17 17 23 28 25 22
Globigerinita uvula (E ) 1 1
Globigerinoides ruber (d'ORBIGNY) 1 3 7 1 2 2
Globigerinoides tenellus PARKER 3 4 3 1 1 1
Neoglobogquadrina incompta (CIFELLY) 159 63 66 19 15 27 124 140 123 124 62 131 7 273
Neogloboquadrina pachyd (E ) 18 27 71 125 132 124 1 0 7 5 9 19 14 34
Total Planktonic F 193 111 148 161 158 164 143 170 149 163 107 190 115 312
Division 1/64 1/32 1/8 1/256 | 1/64 1/64 3/4 7/16 | 171024 1/2048 172048 17256 [ 1/32 1/1
samples indicate the signs of dissolution. sand in the upper slope, medium-grained scor-
Off Sado Island (samples G-27, 29°, 30°, 31, 32 and iaceous sand in the middle slope, scoriaceous sandy
37) : Planktonic foraminiferal assemblage in these mud in the lower slope and homogeneous sandy mud
samples is characterized by the dominance of N, in the basin-floor.
incompta associated with Globigerina quinquelob. N. 2. Surface sediments of the East Bank of the
pachyderma and G. bulloides are commonly found. Yamato Bank and the southwestern slope of the
Globigerinoides ruber and Globigerinoides tenellus are bank consist mainly of basaltic gravels on the sum-
rarely recognized. Poorly preserved specimens are mit of the bank, basaltic gravel bearing sandy mud
frequently observed in these samples. Some of the in the upper slope and bluish grey homogeneous
specimens found only irregular portions in the sample muds in the middle slope.
G-37 indicate the signs of dissolution. 3. Surface sediments of the northern part of the
Off Murakami (samples G-44 and 43): Planktonic Toyama Trough, and related continental slope and
foraminiferal tests are especially well preserved in shelf west off the Hyotan-guri Bank, northwest off
these two samples. The assemblage is characterized Sado Island are composed generally of poorly sort-
by the dominance of N. incompta associated with G. ed calcareous sand on the top of the bank, gravel
quinqueloba. G. ruber and G. tenellus are rarely recog- and calcareous fragment bearing medium- to
nized. coarse-grained sand in the lower shelf and shelf
edge area, reddish brown homogeneous sandy muds
or homogeneous muds in the upper slope, and red-
4. CONCLUDING REMARKS . .
dish brown homogeneous muds in the lower slope
The preliminary results from marine sedimento- and basin-floor. A semi-consolidated stratum
logical and micropalaeontological investigations on should be exposed in part in the lower slope.
the R.V. Tansei-maru KT99-14 cruise in the central 4. Surface sediments of the southernmost part of the

and eastern marginal parts of the Japan Sea are

summarized as follows:

1. Surface sediments of the Okushiri Basin, and
related continental slope and shelf west-northwest
off Matsumae, South Hokkaido are composed gen-
erally of gravelly coarse-grained sand in the upper
shelf, masses of sponge spicules in the middle to

lower shelf, gravelly coarse-grained scoriaceous
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Mogami Trough, and related continental slope and
shelf west-northwest of Murakami, Northeast Hon-
shu, are composed generally of reddish brown fine
-grained sand in the uppermost shelf, reddish brown
sandy muds or muds in the upper to middle shelf,
molluscan shell and granule bearing reddish brown
muddy sands or fine-grained sands in the lower

shelf and shelf edge areas, reddish brown homogene-



ous muds or sandy muds in the lower slope to basin

-floor. Land plant debris is a marked biogenic
sediments in the middle shelf area.

5. One hundred and fifty-seven taxa belonging to 91
genera of benthic foraminifers were recognized in
38 samples. Based on the depth-frequency distribu-
tion, the benthic foraminiferal assemblages are
grouped into zones in each area as follows; (1) off
Matsumae, Zone A (shallower than 446 m) and Zone
B (deeper than 719 m); (2) around the Yamato
Bank, one zone (777-1755 m); (3) off Sado Island,
Zone C (shallov&er than 333 m) and Zone D (deeper
than 491 m); (4) off Murakami, Zone E (shallower
than 125 m) and Zone F (deeper than 481 m). Zone
E is subdivided into two subzones by the species
composition.

6. One hundred and twelve species belonging to 58
genera of ostracodes were identified from 29 sur-
face sediments obtained in the central and north-
eastern marginal parts of the Japan Sea. Assem-
blages recognized in each area are followings; 1)
off Matsumae, two assemblages (76-333 m and 719
-989 m), 2) Yamato Bank, one assemblage (777 -
1021 m), 3) northwest off Sado Island, two assem-
blages (94-127 m and 170-975 m), 4) off Murakami,
two assemblages (35-75 m and 202-341 m). These
divisions are attributed to the difference of water
depth and water mass structure.

7. Seven species belonging to four genera of plan-
ktonic foraminifers were identified from 14 surface

samples.
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Plate 1




Explanation of Plate 1

Mircoscopic photographs of sandy sediments. Scale bar, 0.5 mm long, is indicated in
fig. 1 (lower, left).

fig.1:

fig.2:

fig. 3:

fig. 4:

fig.5:

fig. 6:

fig. 7:

fig. 8:

fig.9:

fig. 10 :

Sponge spicules and microscleres with a small amount of biogenic calcareous
materials in the sample G-5 from the middle shelf off Matsumae (110 m deep).

Sponge microscleres and scoria grains with a small amount of biogenic calcar-
eous materials in the sample G-10’ from the upper slope of the Okushiri Basin
(245 m deep).

Scoria grains with a small amount of quartz, feldspars and heavy minerals in
the sample G-15" from the central Okushiri Basin (1,428 m deep)

Volcanic glass shards, planktonic foraminiferal tests and sponge spicules in the
sample G-18 from the southeastern slope of the Yamato Bank (777 m deep).

Diatoms and volcanic glass shards with a small amount of sponge spicules in the
sample G-21 from the southeastern slope of the Yamato Bank (1,755 m deep).

Sponge microscleres and spicules, foraminiferal tests and terrigenous sedi-
ments in the sample G-30’ from the upper shelf west of the Hyotan-guri Bank
(200 m deep).

Diatoms, sponge microscleres and volcanic glass shards in the sample G-38 from
the basin-floor of the Toyama Trough (1,929 m deep)

Fine-grained quartz, biotites and feldspars in the sample G-44 from the lower
shelf off Murakami (174 m deep).

Coarse-grained quartz, feldspars and sedimentary rock fragments in the sample
G-46 from the middle-lower shelf off Murakami (125 m deep).

Very fine-grained quartz, feldspars and biotites with a certain amount of land

-plant debris in the sample G-48 from the upper shelf off Murakami (75 m
deep).
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