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1. INTRODUCTION AND PURPOSES OF
CRUISES

Marine geology and micropalaeontology were inves-
tigated in the southwestern marginal part of the Japan
Sea from the 24th of September to the 2nd of October
2000, and the northeastern marginal part of the East
China Sea off Nagasaki from the 11th to 17th Decem-
ber, 2000 during the R. V. Tansei-maru cruises KT00
-14 and KT00-17, respectively, as parts in a series on
pursuing time-spatial distribution of depositional
facies and spatial distribution of present micro-organ-
isms in the Japan Sea. This cruise report is concerned
with the results of sediment samplings at these cruises
and onboard observations of them. Sedimentological
and micropalaeontological analyses in the laboratory
of them have been under the investigations.

Many geological, geophysical and micropalaeon-
tological 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 et
al., 1993, 1997, 1998, 1999, 2000, 2001). These studies
have been also reported in the East China Sea (e g.
.1961; Ishizaki, 1984; Li and
Okada, 1985; Xu et al., 1995; Oba, 1997 ; Oguri et

al., 1998).

Niino and Emery,

Taking these previous studies into account, piston
coring and grab surface sampling sites were selected
mainly in (1) the continental shelves southwest and
northeast off the Tsushima Islands and (2) the Tsu-
shima Basin and the related continental slope and
shelf northwest off the Shimane Peninsula in the
Japan Sea at the KT00-14 cruise, and (3) the Danjo

Basin and related continental slope and shelf south-

~west off Nagasaki, West Kyushu in the East China

Sea, and (4) the continental slope southeast off Kyushu
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in the Pacific at KT00-17 cruise for the purposes of
the following scientific searching ; (1) spatial distribu-
tion of surface sediments and micro-organisms in the
Tsushima Strait area as the entrance of the Tsushima
warm current into the Japan Sea, (2) time-spatial
distribution of depositional facies in the slope of the
Tsushima Basin and spatial distribution of surface
sediments and micro-organisms in the continental
shelf and slope northwest off the Shimane Peninsula,
(3) spatial distribution of surface sediments and micro
-organisms in the Danjo Basin and related continental
shelf and slope southwest off Nagasaki, and (4)
palaeoclimatic and palaeoenvironmental changes of

the northwestern marginal part of the Pacific (Fig. 1).

2. SAMPLING METHODS

Six or four metres-long stainless-steel pipe piston
core samplers with a 600 kg weight and a 70-cm-long
Nasu type pilot core sampler were utilized to obtain
cored sediments, and an Okean type grab sampler
were used to obtain bottom surface sediments and

benthic organisms during both cruises..

3. RESULTS OF SEDIMENT SAM-
PLINGS AND ONBOARD OBSERVA-
TION OF SEDIMENTS

Two piston cored sediments from two sites and 31
grab surface sediments were successfully obtained

from two survey areas in the southwestern marginal

part of the Japan Sea of the KT00-14 cruise (Table 1).

Eleven grab surface sediments were obtained from off
Nagasaki in the northeastern marginal part of the
East China Sea, but only pilot cored sediments, 67 cm
long, were recovered from one site KT00-17 P-2 in
the Pacific during the KT00-17 cruise (Table 2).

3-1. Continental Shelves around the Tsushima

Islands

Surface sediments of the continental shelves around
the Tsushima Islands are composed mainly of mollus
can shell and shell fragments bearing fine- to medium-
grained sand in the southwest of the area (G-1 to G-
7: Plate 1, figs. 1 and 2) with an exception of it in the
site KT00-14 G-8 (Plate 1, fig. 3) where molluscan
shell fragments bearing muddy sand is distributed. On
the other hand, in the northeast of the area, the sedi-
ments in the north four sites (G-12 to G-15: Plate 1,
fig. 6) and it from the basin plain of the Tsushima
Trough (G-10: Plate 1, fig. 4) are composed of mollus
can shell and shell fragments rich muddy sand or fine-
to medium-grained sand, but they in the south four
sites (G-16 to G-19: Plate 1, figs. 7 and 8) and it to the
north of the islands (G-11: Plate 1, fig. 5) consist of
molluscan shell and shell fragments rich coarse- to
very coarse - grained sand or calcareous coarse -

grained sand.

3-2. Continental Shelf and Slope Northwest off the
Shimane Peninsula and the Tsushima Basin

Surface sediments of the continental shelf north-
west off the Shimane' Peninsula and the continental
slope of the Tsushima Basin consist of molluscan shell
fragments bearing dark olive grey very fine- to fine-
grained sand in three shallowest sites from the upper
shelf (G-20 to G-22: Plate 2, figs. 1 and 2), mollus-
can shell fragments bearing dark olive grey sandy
mud in four sites from the lower shelf and the upper-
most slope areas (G-23 to G-26: Plate 2, figs. 3, 4 and
5), and moderate olive grey homogeneous mud in six
sites from the upper to middle slope area (G-27 to G
-32 : Plate 2, figs. 6, 7 and 8). Cored sediments KT00
-14 P-1, about 520 cm long, obtained from the middle
slope of the Tsushima Basin at a water depth of
1,089m is composed mainly of olive grey homogeneous
mud judging from the horizontal cutting surfaces, but
cored sediments P-2, about 120 cm long, obtained in
the lower shelf off the Shimane Peninsula at a water

depth of 156 m consist of the upper soft olive grey
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Fig.1: Submarine topographies of the studied areas in the southwestern part of the
Japan Sea off the Shimane Peninsula (A), the southwestern marginal part of
the Japan Sea around the Tsushima Islands (B), and the northeastern marginal
part of the East China Sea southwest off Nagasaki (C) (solid circle: grab
surface sampling site, solid square : piston coring site, based on Hydrographic
Department, M. S. A., Japan, 1981).



Table1: Results of sampling on the R. V. Tansei-maru Cruise KT00-14 in the south-
western part of the Japan Sea off the Shimane Peninsula and the southwest-
ern marginal parts of the sea around the Tsushima Islands.
. . . Water | Sediment
Station Locality Date Tn‘ne Longitude | Latitude Depth | Thickness Sediment Type
(D/M/Y)| Hit E) N (m) (cm)
[¢3] SW Tsushima | 25/00/00 | 1848 | 120280 | 33299 | 717 [ ‘molluscan shell beanng grey Tine to medium-grained sang |
G-2 SW Tsushima | 25/09/00 | 19:41 129 21.8 33352 98 3 molluscan shell bearing grey fine to medium-grained sand
G-3 SW Tsushima | 25/09/00 | 20:34 129155 33406 104 3 molluscan shell bearing grey fine 1o medium-grained sand
G-4 SW Tsushima | 25/09/00 | 21:34 129 08.7 33463 120 6 molluscan shell bearing grey fine to medium-grained sand
G-5 SW Tsushi 25/09/00 | 22:23 129 03.3 3350.7 119 5 molluscan shell bearing grey fine to medium-grained sand
G-6 SW Tsushima | 25/09/00 | 23:16 128 56.9 33556 131 3 1 shell bearing grey fine to medium-grained sand
G-7 SW TFsushima | 26/09/00 | 00:10 128510 34007 120 3 molluscan shell bearing grey fine to medium-grained sand
G-8 SW Tsushima | 26/09/00 [ 01:11 12844.1 34063 107 3 molluscan shell bearing olive grey fine to medium-grained muddy sand
G-10 NE Tsushima | 26/09/00 | 18:07 129 24.5 3454.2 227 6 molluscan shell and shell fragments bearing olive grey muddy sand
G-11 NE Tsushima I 20:09 129314 | 34481 82 8 coarse- to very coarse-grained calcareous sand
G-12 NE Tsushima | 26/09/00 | 21:12 129 38.0 34420 94 18 molluscan shell rich bearing olive grey muddy sand
G-13 NE Tsushima | 26/09/00 | 22:14 129 44.5 34359 108 18 molluscan shell rich bearing olive grey muddy sand
G-14 NE Tsushima | 26/09/00 | 23:14 129 51.0 34300 112 8 molluscan shell rich bearing olive grey muddy sand
G-15 NE Tsushi 27/09/00 | 00:14 129574 34243 122 8 molluscan shell fragment bearing grey f.- to m.-grained sand
G-16 NE Tsushima | 27/09/00 | 01:15 13004.2 34182 160 3 coarse- 10 very coarse-grained sand
G-17 -NE Tsushima | 27/05/00 | 18:57 130 10.2 34120 93 3 coarse- to very coarse-grained calcareous sand
G-18 NE Tsushima | 27/09/00 | 19:54 130153 34 06.1 83 5 molluscan shell bearing coarse- to very coarse-grained sand
G-19 NE Tsushima { 27/09/00 | 21:04 130234 34 00.0 65 8 molluscan shell bearing coarse- to very coarse-grained sand
G-20 off Shimane | 30/09/00 | 09:40 13247.1 35310 95 20 molluscan shell fragment bearing dark olive grey muddy f-grained sand
G-21 off Shimane | 30/05/00 | 10:11 13246.7 35316 100 20 molluscan shell fragment bearing dark olive grey muddy f-grained sand
G-22 off Shimane | 30/09/00 | 10:49 132438 35346 124 15 molluscan shell fragment bearing dark olive grey muddy vi-grained sand
G-23 off Shimane | 30/09/00 | 11:57 132384 3541.2 155 - - no sampling due 1o disturbance of surface sediments -
G-23 off Shimane | 30/09/00 | 12:10 132384 35413 155 20 molluscan shell fragment bearing dark olive grey sandy mud
G-24 off Shimane | 30/09/00 | 13:01 132353 3545.1 176 19 molluscan shel] fragment bearing dark olive grey sandy mud
G235 ~off Shimane | 30/05/00 | 13:56 132318 35491 201 18 ‘molluscan shell fragment bearing dark olive grey sandy mud or mud
G-26 off Shimane | 30/09/00 § 14:41 132281 35535 254 10 molluscan shell fragment bearing dark olive grey sandy mud or mud
G-27 off Shimane | 30/09/00 | 15:51 132249 35570 360 16 di olive grey h mud covered by brownish grey soupy mud
G-28 off Shimane | 30/09/00 | 16:2% 132231 35597 514 20 d olive grey homogt mud covered by brownish grey soupy mud
G-29 off Shimane | 30/09/00 | 17:54 132225 3601.2 744 3 moderate olive grey soupy mud overlying on semi lidated olive grey mud
G-30 off Shimane | 30/09/06 | 19:36 132213 36025 1011 20 d olive grey h mud covered by brownish grey soupy mud
G-31 off Shimane | 30/09/00 | 22:07 13214.9 36104 1296 20 d olive grey homog mud d by brownish grey soupy mud
G-32 off Shimane | 30/09/00 | 23:04 13211.8 3613.2 1353 18 d olive grey hi mud d by ish grey soupy mud
P-1 off Shimane | 01/10/00 | 08:33 13219.9 3603.5 1089 520 d olive grey h mud in cutting surfaces
P-2 off Shimane { 01/10/00 | 11:54 132 38.2 35414 156 120 semi lidated sandy mud: with moll fossils d by bluish-grey soft mud
Table2: Results of sampling on the R. V. Tansei- maru Cruise KT00-17 in the north-
eastern marginal part of the East China Sea southwest off Nagasaki, and the
northwestern part of the Pacific southeast off Kyushu.
. . . Water | Sediment
Station| Locality | Date | Time | Longitude | Latitude | pyopey, | Thickness Sediment Type
(D/M/Y){ Hit (E) (L)) (m) (cm)
G-1 SW Nagasaki | 11/12/00 | 17:00 12939.8 3250.2 52 15 calcareous Irg bearing olive grey f.sand covered by brown soft mud
G-2 SW Nagasaki | 11/12/00 | 16:42 129 38.6 3245.8 74 18 calcareous frg bearing olive grey f.sand covered by brown soft mud
G-3 SW Nagasaki | 11/12/00 | 17:27 129 35.7 32416 100 10 calcareous frg bearing olive grey f.sand covered by greyish brown soft mud
G-4 SW Nagasaki | 11/12/00 | 19:12 129 26.9 32284 125 3 calcareous frg rich dark grey f-m sand
G-5 SW Nagasaki { 11/12/00 | 19:45 129 26.3 32279 156 8 calcareous frg bearing olive grey f-m sand covered by yellowish grey f.sand
G-6 SW Nagasaki | 12/12/00 | 14:32 12925.8 32265 175 4 calcareous frg bearing yellowish grey f.sand
G-7 SW Nagasaki | 12/12/00 | 15:14 129 23.1 32228 203 5 molluscan shell bearing dark olive grey f.sand covered by pale coloured sand
G-8 SW Nagasaki | 12/12/00 | 16:15 129 18.7 32164 254 10 calcareous frg bearing dark olive grey f.sand
G-9 SW Nagasaki | 12/12/00 | 17:09 129 15.7 32125 360 10 calcareous frg bearing dark olive grey f.sand
G-10 SW Nagasaki | 12/12/00 | 1812 12912.9 32098 502 18 homobeneous olive grey muddy f.sand, soupy surface
G-11 SWNagasaki | 12/12700 | 20:19 12903.0 31573 0 20 homogeneous olive grey mud covered by reddish brown mud
P-2 S off Toi Knoll | 14/12/00 | 09:06 132219 3046.0 2793 67 (pilot) |homogeneous olive grey mud covered by 4 cm thick reddish brown mud
mud, about 50 cm thick, and the lower molluscan rials rich olive grey fine-grained sand in the shelf and

fossil bearing consolidated muddy sandstone.

3-3. Continental Shelf and Slope Southwest off
Nagasaki, and the Danjo Basin

In the continental shelf southwest off Nagasaki in

the northeastern marginal part of the East China Sea,

and the slope and basin plain areas of the Danjo Basin,

surface sediments are composed mainly of molluscan

shell, shell fragments and reworked calcareous mate-

upper slope areas at water depths of 52 to 360 m (G-1
to G-9: Plate 3, figs. 1 to 6), homogeneous olive grey
muddy sand in the lower slope area at a water depth
of 502 m (G-10: Plate 3, fig. 7), and homogeneous
olive grey mud in the basin plain at a water depth of
800 m (G-11: Plate 3, fig. 8). Pilot cored.sediments, 67
cm long, obtained southeast off Kyushu in Northwest
Pacific at a water depth of 2,793 m consist of olive

grey homogeneous mud covered by a 5 cm thick
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reddish brown soft mud.

Acknowledgements : The authors express their sin-
cere gratitude to Captain S. Nanba and all crews of
the R. V. Tansei-maru, Ocean Research Institute, the
University of Tokyo, for their help during cruises
KT00-14 and KT00-17. Thanks are also due to Profes-
sor S. Ohta and Dr. S. Kojima, Ocean Research Insti-
tute, University of Tokyo, and all onboard scientists
for their help during the cruises. They would like
thank Professors H. Tokuyama and A. Taira, Ocean
Research Institute, University of Tokyo for variable

help for arranging the cruises.

REFERENCES

Arita, M. and Okamura, Y. eds., 1989 : Research on Submarine
Geology of the Continental Shelf around Southwest Japan
-around Noto Peninsula-. Geol. Surv. Japan, 183p (in
Japanese).

Hydrographic Department, M. S. A., Japan, 1981: 1: 1,000,
000 Bathymetric Chart, no. 6314, Souih-west Nippon.
Maritime Safety Agency, Tokyo.

Ingle, J. C., Jr., Suyehiro, K., von Breymann, M. T, ef a/., 1990 :
Proceedings of the Ocean Drilling Program, Initial Reports,
128. College Station, Texas, USA (Ocean Drilling Pro-
gram), 652p. .

Ishizaki, K., 1981: Ostracodes from the East China Sea. Sci.
Rep., Tohoku Univ., 2nd ser. (Geology), 43, 59-97.

Iwabuchi, Y., 1968 : Submarine geology of the southeastern
part of the Japan Sea. Contr., Inst. Geol. Paleontl., Tohoku
Univ., 66, 1-76 (in Japanese with English abstract).

Kobayashi, K. ed., 1984: Preliminary Report of the Hakuho
Maru Cruise KH82-4, Geophysical and Geological Investiga-
tion of Seafloor around Ogasawara (Bonin) Islands, Amami
Plateau and Southwestern Part of the Sea of Japan. Ocean
Res. Inst., Univ. Tokyo, 267p.

Li, W. Q. and Okada, H., 1985 : Relation between floral compo-
sition of calcareous nannofossils and paleoceanographic
environment observed in three piston cores obtained from
the equatorial pacific, East China Sea and Japan Sea. Bull.
Fac. Sci., Yamagata Univ., Nat. Sci., 11, 179-191 (in
Japanese with English abstract).

Niino, H. and Emery, K. O., 1961 : Sediments of shallow por-
tions of the East China Sea and South China Sea. Bull.
Geol. Soc. America, 72, 732-762.

Oba, T., Murayama, M., Matsumoto, E., and Nakamura, T.,

1995: AMS-14C ages of Japan Sea cores from the Oki
Ridge. The Quaternary Research, 34, 289-296 (in Japanese
with English abstract).

Oba, T., Kato, M., Kitazato, H., Koizumi, 1., Omura, A., Sakai,
T. and Takayama, T., 1991 : Paleoenvironmental changes
in the Japan Sea during the last 85,000 years. Palacoceno-
graphy, 6, 499-518.

Oba, T., 1997 : Depositional mechanism for dark layers in the
East China Sea sediments and the climatic change of the

Workshop on
Paleoceanography and Paleoclimatology, KORDI, Korea, 40
-45.

Oguri, K., Matsumoto, E. and Saito, Y., 1998 : Paleoenviron-

last glacial age. Proc. International

mental changes in the continental slope area of the East
China Sea. Summaries Res. using AMS at Nagoya Univ, 9,
55-63 (in Japanese with English abstract).

Tsukawaki, S., Nemoto, N., Maruyama, T., Shimamoto, M.,
Sasaki, O., Motoyama, 1., Irizuki, T., Kato, H., Chatterjee,
D., Fujimoto, E. and Hasegawa, S., 1993 : Preliminary
results from the R. V. Tansei-maru cruise KT92-13 (Leg 2)
in the eastern marginal area of the Japan Sea. Sci. Rep.,
Hirosaki Univ., 40, 61-99.

Tsukawaki, S., Kamiya, T., Kato, M., Matsuzaka, T., Naraoka,
H., Negishi, K., Ozawa, H. and Ishiwatari, R., 1997 : Pre-
liminary results from the R. V. Tansei-maru cruise KT95
-14 Leg 2 in the southern marginal area in the Japan Sea-
Part 1: sediments, benthic foraminifers and ostracodes-.
Bull. Japan Sea Res. Inst., Kanazawa Univ., 28, 13-43.

Tsukawaki, S., Kamiya, T. Ozawa, H. and Kato, M.,
1998 : Preliminary results from sediment samplings during
the R. V. Tansei-maru cruise KT96-17 Leg 2 in the south-
western part of the Japan Sea - sediments, benthic for-
aminifers and ostracodes-. Bull. Japan Sea Res. Inst.,
Kanazawa Univ., 29, 67-89.

Tsukawaki, S., Ozawa, H., Domitsu, H., Tanaka, Y., Kamiya,
T., Kato, M. and Oda, M., 1999 : Preliminary results from
the R. V. Tansei-maru cruise KT97-15 in the eastern
marginal part of the Japan Sea off Tsugaru Peninsula,
Northeast Japan -~ sediments, benthic and planktonic for-
aminifers and ostracodes-. Bull. Japan Sea Res. Inst.,
Kanazawa Univ., 30, 99-140.

Tsukawaki, S., Ozawa, H., Domitsu, H., Kamiya, T., Kato, M.
and Oda, M., 2000: Preliminary results from the R. V.
Tansei-maru cruise KT98-17 leg 2 in the southwestern
marginal part of the Japan Sea - sediments, benthic and
planktonic foraminifers, and ostracodes-. Bull. Japan Sea
Res. Inst., Kanazawa Univ., 31, 89-119.

Tsukawaki, S., Ozawa, H., Domitsu, H., Hirano, K., Maeda, T.,
Tomii, Y., Saito, S., Kamiya, T., Kato, M. and Oda, M.,
2001 : Preliminary results from the R. V. Tansei-maru

cruise KT99-14 in the central and northeastern marginal

— 47 —



parts of the Japan Sea - sediments, benthic and planktonic Xu, X., Murayama, M., Nakamura, T. and Oda, M., 1995:
foraminifers, and ostracodes- (Part 1: surface sedi- Chronology of two piston cores from the East China Sea.
ments). Bull. Japan Sea Res. Inst., Kanazawa Univ., 32, 1-28. Kumamoto Jour. Sci. (Earth Science), 14, 19-25.

— 48 —



HABE RS &5 Iy Fillb R ic B I 2%
KT 00-14 2k 3 & U KT 00-17 RHiHg DR IeHE R

® B X -8B H BEEE-/N R R AP
oA B R - B OE B

= =]

2000 ££ 9 A 24 H~10 A 2 Hix £ 3 Wiz BARERERSS B AL X CEBREERSIREEN COMEHEREEME
BHhOWESNE KT 00— 14 B8\, }EEALEED S 18 AOEEREHERYLS, £ BIREEMEN >N EER
MHIZ» T COBEE» S 2 AOFRBHB LIV B EAOBERBHBRY S ZhZhBRE N, —F, RAE12H
11~17 Hizfrbh: Ry F LR REM B L CAMERAILBERXFETORE 17 XiiE T, RIGHFEHR» S5
THEFHE Z N CTREZEIC,» T TOEE» 5 11 SOBEREHERYL, % /- UNBERS OILAERFESD S i 67 cm
RO { oy ba7HEBEYRARSZER TR E i,

N AR O R EHERYIL, BEEAIRRRILOEE G 8 EBRA 2 SLRED2 L R0 EDFVTIEIWTR Y
BBRE2FRCEOH~FND» SR IN 5, —AILRAPERTIE, XE M Z 7EOFE G 10 25 icdtflo 4 &4
G 12~15) B80T HRA 2B SDRBED D 3 Wi~ Hr 530t L, B0 488 (G 16~19)
BLUNBILLORK G 11 RERA 2SR GTE~BRND D 2 CIEKED > SRS N2,

BRI IRE S 53 BEARE I 2 0 TORBHERYIZL, KE 124 m £ TO_ESEHOZES (G 20~22) &
BRE %2 05849 — 7EOBMA~MRRD, KE254m £ cOTHEMS L UHER LBORR (G 23~26) i
BREFEabEA ) —7ROWETE, THLUE 1353 m £ TORE (G27~32) 34 ) —7EBORL S TR TR
N3, 28, KEL08ImOPELSENS A ER b VEREE P 1 8347 ) —7BOR» SBRENZDEHL,
K% 156 m O TEREEMS 5 WM& - FEE P 2 RRBEH 50 cm 254 ) — 7EBOWR, ThU TR RG2S LRE
WEDS LD, |

—7%, RIEEEHREN, S HE 2~ CELABRAEC VW 2 REERYIZ, A% 360m : COREMS & U LHMEO
2E (G 1~9) BFERE LS AKERRYESRCEA Y —7AOHNK, THRHABOFES (G 10)
A Y —7ROBEY, U TELAEORE (G11) B4 ) —7TaOERRE» > Fh TIN5, 28, Jull
BEADKE?2,793m» 5B onl {0y b a7HEYEA ) —7EOHELRL SBRENRELR 4 cm 23
R LR BEEIERINS,

SRAE T ARBRBT2E, TI20-1192 AHRSRTAMITSRAZEAEETHR
KB REIZERT. T164-8639 Hm#HEFXmME1-15-1

SEIRKFERZB ARRBIEPZERL T920-1192 A)INRERTARMET
ERRERPIIRPRE,. T920-1192 H)IRER T A HHET
SERAFHEPEHBIRFEEE, T920-1192 G/ RSRATABIISRAZESHETHR

— 49 —



Plate 1




Explanation of Plate 1

Photographs of grab surface sediments around the Tsushima Islands in the southwest-
ern marginal part of the Japan Sea immediate after the recovery (The sample bottle, 40
mm in diameter, gives scale).

fig. 1.

fig. 2.

fig. 3.

fig. 4.

fig. 5.

fig. 6.

fig. 7.

fig. 8.

Molluscan shell and shell fragments bearing grey fine- to medium-grained sand
at the site G-2, 98 m deep.

Molluscan shell and shell fragments bearing grey fine- to medium-grained sand
at the site G-6, 131 m deep.

Molluscan shell and shell fragments bearing olive grey fine- to medium-grained
muddy sand at the site G-8, 107 m deep.

Molluscan shell and shell fragments rich olive grey muddy fine-grained sand at
the site G-10, 227 m deep.

Molluscan shell and shell fragments rich coarse- to very coarse-grained sand at
the site G-11, 82 m deep.

Molluscan shell fragments rich olive grey muddy fine-grained sand at the site
G-14, 112 m deep.

Molluscan shell and shell fragments rich coarse- to very coarse-grained sand at
the site G-17, 93 m deep.

Molluscan shell fragments rich coarse- to very coarse-grained sand at the site
G-19, 65 m deep.
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Plate 2
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Explanation of Plate 2

Photographs of grab surface sediments around the Tsushima Islands in the southwest-
ern marginal part of the Japan Sea immediate after the recovery (The sample bottle, 40
mm in diameter, gives scale).

fig. 1.

fig. 2.

fig. 3.

fig. 4.

fig. 5.

fig. 6.

fig. 7.

fig. 8.

Molluscan shell fragments bearing dark olive grey muddy fine-grained sand at
the site G-20, 5 m deep.

Molluscan shell fragments bearing dark olive grey muddy very fine-grained
sand at the site G-22, 124 m deep.

Molluscan shell fragments bearing dark olive grey sandy mud at the site G-24,
176 m deep.

Molluscan shell fragments bearing dark olive grey sandy mud or mud at the site
G-25, 201 m deep.

Molluscan shell fragments bearing dark olive grey sandy mud or mud at the site
G-26, 254 m deep.

Moderate olive grey homogeneous mud covered by brownish grey soupy mud at
the site G-28, 514 m deep.

Moderate olive grey homogeneous mud covered by brownish grey soupy mud at
the site G-31, 1,296 m deep.

Moderate olive grey homogeneous mud covered by brownish grey soupy mud at
the site G-32, 1,353 m deep.
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Plate 3




Explanation of Plate 3

Photographs of grab surface sediments southwest off Nagasaki in the northeastern
marginal part of the East China Sea immediate after the recovery (The sample bottle,
40 mm in diameter gives scale).

fig. 1.

fig. 2.

fig. 3.

fig. 4.

fig. 5.

fig. 6.

fig. 7.

fig. 8.

Calcareous fragments bearing olive grey fine-grained sand covered by brown
soft mud at the site G-1, 52 m deep.

Calcareous fragments bearing olive grey fine-grained sand covered by brown
soft mud at the site G-2, 74 m deep.

Calcareous fragments rich dark grey fine-to medium grained sand at the site
G-4, 125 m deep.

Calcareous fragments bearing yellowish grey fine-grained sand at the site G-6,
175 m deep.

Molluscan shell and shell fragments bearing dark olive grey fine-grained sand
covered by pale yellow pumiceous sand at the site G-7, 203 m deep.

Calcareous fragments bearing dark olive grey fine-grained sand at the site
G-S‘, 254 m deep.

Homogeneous olive grey muddy fine-grained sand covered by brownish yellow
soupy mud at the site G-10, 502 m deep.

Homogeneous olive grey mud covered by reddish brown soupy mud at the site
G-11, 800 m deep
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