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1. INTRODUCTION AND PURPOSE
OF CRUISE

Marine geology and micropalaeontology were
investigated in the eastern marginal part of the Japan Sea
off Akita and Niigata Prefectures from the 14th to 20th of
July 2003 during the R. V. Tansei-maru cruise KT03-10 as
parts in a series on pursuing time-spatial distribution of
depositional facies and spatial distribution of present
micro-organisms in the Japan Sea. This article reports the
results of sediment sampling and onboard observation of
the samples, and biological materials for educational use
during the cruise. Sedimentological and micropalaeon-
tological analyses in the laboratory of them will be
published elsewhere.

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 / AIST (e.
& Arita and Okamura, 1989 ; Ikehara and Okamura, 1999,
2000), 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., 2000, 2001, 2002). Taking these previous studies into
account, piston coring and grab surface sampling sites
were selected mainly in ; (1) the continental shelf off
Honjo, Akita Prefecture to the lower slope of the Japan
Basin through the Tobishima Basin and the Mogami
Trough, (2) the Sado Basin off Niigata Prefecture, and (3)
the Matsu Seamount of the Japan Sea, for the purposes of
the following scientific searching ; (1) spatial distribution
of bottom surface sediments, and micro- and macro-
organisms in the above-stated areas, and (2) time-spatial
distribution of depositional facies in the Tobishima Basin

(Fig. 1).

2. SAMPLING METHODS

A six-metres-long stainless-steel pipe piston core
sampler with a 600-kg weight and a 70-cm-long Nasu type
pilot core sampler were utilized to obtain cored sediments
in the Tobishima Basin, and an Okean type grab surface
sampler without extra weights were used to obtain bottom
surface sediments and benthic organisms during the
cruise. The site survey was always carried out with a

precise depth recorder (PDR) of the R. V. Tansei-maru in
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Fig. 1 : Submarine topography and sediment sampling sites of the studied areas in the eastern marginal part of the Japan Sea
off Honjo, Akita Prefectures (A), and the Sado Basin off Niigata Prefecture (B) (solid circle: grab surface sampling site,
solid square: both grab surface and piston coring site, based on Hydrographic Department, M. S. A., Japan, 1980).



order to get the topographic information of the sea floor.

3. TOPOGRAPHY OF THE SURVEY
AREAS

The main surface sediment sampling line of the cruise
in the eastern marginal part of the Japan Sea starts first to
the westward from the continental shelf off Honjo at a
water depth of 75 m, it cuts across the central part of the
Tobishima Basin and a ridge north of Tobishima Island,
then it turns to the north-northwestward in the Mogami
Trough, one of the major sedimentary basin situated
between Northeast Japan and the Sado Ridge, and it
reaches to the southern marginal part of the Japan Basin
through the continental slope (Fig. 1). The width of the
continental shelf off Honjo is comparatively narrow about
14 km. The Tobishima Basin where three piston coring
sites are also located is a small oval sedimentary basin,
about 40 km x 17 km and the maximum depth of 447 m,
situating northeast of Tobishima Island.

The Sado Basin is also a small oval sedimentary basin,
about 64 km x 22 km, the maximum depth of 523 m,
situating between Niigata Prefecture and Sado Island. A

surface sediment survey line is located along the

longitudinal axis of the basin from the south-southwest to
the north-northeast. The Matsu Seamount, rising on the
sea-floor about 2,300 m deep to the height of 915 m deep,
is one of the conspicuous topographic highs in the
southern part of the Japan Basin. Surface sampling sites

were set up at both foot and peak of the seamount.

4. RESULTS OF SEDIMENT
SAMPLINGS AND ONBOARD
OBSERVATION OF SEDIMENTS

Three piston cored sediments from three sites of the
Tobishima Basin, 20 grab surface sediments from 19 sites
were successfully obtained from the eastern marginal part
of the Japan Sea off Honjo to the Japan Basin, and six grab
surface sediments from five sites in the Sado Basin and its
énvirons, and three surface sediment from both foot and

peak of the Matsu Seamount were recovered (Table 1).

4-1. Continental Shelf off Honjo to Southern
Continental Slope of Japan Basin through
Mogami Trough

Surface sediments of the inner continental shelf off

Honjo in the eastern marginal part of the Japan Sea

Table 1 : Results of sampling on the R. V. Tansei-maru Cruise KT03-10 in the eastern marginal part of the Japan Sea off Honjo,
Alkita Prefecture, the Sado Basin and the Matsu Seamount (6-m PC: 6-m-long piston core sampler, Okean L: Okean

grab sampler).
r T
i | Water | Recovery |
Station Locality (D?;;/eY) Sampler Tll;]r:e ; Lon(gEi;ude La:i:; de Depth : (%) or core | Sediment Type
(m) |length (em) .

KT03-10 G-32 Sado Basin 140703 | Okeanl | 19:16 13827690 | 3733.502 437 5% olive grey homogencous mud covered by thin reddish brown soft mud, a serpent star of the suface
KT03-10 G-3t Sado Basin 1407/03 | Okeanl | 20:42 13831931 | 3742973 535, 35% olive grey homogeneous mud covered by thin brownish red soft mud, bluish grey sticky mud in lower
KT03-10 G-30 Sado Basin 1407/03 | Ckeanl. | 22:19 138 35857 | 3755.924 394 30% olive grey homogeneous mud covered by thin yellowish grey mud, bluish grey sticky mud in lower
KT03-10 G-29 Sado Basin 1400703 | Okeanl | 23:30 13838911 | 3803.935 264 5% semi-consolidated brownish grey mud covered by thin brown soft mud, serpent stars on the surface
KT03-10 G-29" Sado Basin 1407703 | Okeanl | 2345 138 38808 | 3803.853 260 10% semi-consolidated brownish grey mud covered by fine- to medium-grained well-sorted sand, serpent stars
KI03-10G-28 SadoBasin | 1507003 | Okeanl | 0045 | 13839953 | 3809.870 3% olive grey homogeneous soft mud covered by ihin brownish red soupy mud

KT03-10 PDR Tobishima Basin 1607/03 PDR 04:05 | 13952226 | 3222845 128 - start of PDR survey line

KT03-10 PDR Tobishima Basin 16007703 PDR 06:20 13939288 | 32.23.037 316 - end of PDR survey line

KT03-10 P-1 Tobishima Basin 16007703 6-mPC 08:17 13942036 | 3923315 444 556cms  |olive grey homogeneous mud (cutting surfaces)

KT03-10 P-2 Tobishima Basin 1607403 | 6-m PC 09:52 13944.980 | 3923.234 453 540cms  jalive grey homogeneous mud {cutting surfaces)

KT03-10P-3 | Tobishima Basin | 1607/03 | 6mPC | 1100 | 13948457 | 3923298 390! " 530cms  |olive grey homogencous mud (cutting surfaces) — -

KT03-10G-3 off Honjo 1607/03 | OkeanL | 11:59 13954.860 | 3923.125 75 75% olive grey homogeneous muddy fine-grained sand covered by yellowish brown sandy soft mud

KT03-10 G4 off Honjo 160703 | Okeanl | 12:34 13952616 | 3923.055 102 40% olive grey fine-grained sandy homogeneous mud covered by thin yellowish brown soft mud
KT03-10G-5 off Honjo 16/07/03 | Okeanl | 12:56 13951364 | 3923.041 125 5% olive grey fine-grained sandy homogeneous mud covered by yellowish to pinkish brown soft mud
KT03-10 G-6 off Honjo { 160703 | OkeanL 1312 13950949 | 3923.075 . \50| 60% olive grey fine-grained sandy mud covered by yellowish to brownish red soft mud
[KTB10G-7 off Honjo 160703 | OkeanL | 1334 | 13950.774 | 3923.134 | " T3] T60%  |olive grey homogencous mud covered by yeliowish to reddish brown soft mud -
KT03-10 G-8 off Honjo « 16/07/03 | OkeanL | 13:5) 139 50.652 | 3923.128 202 100% olive grey homogeneous mud covered by reddish brown soft mud

KT03-10 G-9 off Honjo ‘ 16/07/03 | Okeanl | 14:15 13950.176 | 3922.995 253 50% olive grey homageneous mud covered by reddish brown soft mud, serpent stars on the surface

KT03-10 G-10 off Honjo { 160703 | OkeanL 14:44 13949229 | 3923.021 . 354 50% dark olive grey mottled sticky mud covered by yellowish brown soft mud

KT03-10 G-11 off Honjo 1 160703 [ OkeanL | 15:38 13945558 | 3922.995 ‘ 451 4w0% dark olive grey mottled sticky mud covered by reddish brown soft mud, fecal pellets on the surface
KT03-10G-12 | offHonjo =~ | 1607003 | OkeanL | 16:40 | T3936.151 | 3922990 ' 134 [:3 a Tittle amount of mudstone gravels and a Jittle amount of fincgrained sand

KT03-180G-12" off Honjo i 1607803 Okean L 16:51 13936.162 | 3922.947 : 133 5% semi-consolidated mudstone gravels and a little amount of fine-grained sand

KT03-18G-13 off Honjo | 1607/03 | OkeanL 17:37 13932.537 | 3923.046 © 222 10% dark grey fine- to medium-grained sand, serpent stars on the surface

KT03-10 G-14 off Honjo { 160703 | Okeanl 17:56 13932354 | 3922960 258, 5% dark grey fine- to medium-grained sand with a fittle amount of gravels, serpent stars on the surface
KT903-10 G-15 off Honjo 160703 | OkeanL 18:19 13931.931 | 3922.932 351 50% yellowish olive grey sandy mud covered by yellowish brown sticky soft mud, serpent stars on the surface
KT03-10G-16 |~  off Honjo . T6W7%3 | OkeanL | 1853 | 13931032 | 3923.004 S08!  100% 7 [olive gréy homogeneaus mud covered by thin yellowish io reddish brown soft mud, focal peliets )
KT03-10 G-17 off Honjo ; 160703 | OkeanL 19:38 ( 139 28.843 ‘ 3922.995 751 25% olive grey homogencous mud covered by reddish brown soft mud

KT03-18 G-18 off Honjo © 160703 | Okeanl ! 21:14 | 13917982 | 3929.897 946+ 0% olive grey homogeneous mud covered by reddish brown soft mud

KT03-18 G-20 off Honjo 1700703 | Okeanl | 01:31 13911.362 | 3949617 1,500 50% pale olive grey hamogencous compact mud covered by 1-cm thick reddish brown soft mud

KT03-10 G-22 off Honjo 170703 | OkeanL | 04:00 . 13906.925 . 4003.435 2,026 60% , dark olive grey homogeneous compact mud covered by 1-cm thick reddish brown soft mud

310324 | off Honjo T 170703 | Okeanl ; 06118 ° 13904386 | 4010.742 2,532 0% Tsemi-comsolidater : stone gravels covered by 3-cms thick yellowish brown sot mud

KT03-10 G-26 footof Matsu Smt  * 170703 ¢ Okean L 15:17 13813914 | 3935015 2,292 30% reddish brown homogeneous sticky mud, greyish olive in lower, tiny serpent siars on the surface
KT03-10 G-27 | summit of Matsu Smi 170703 « OkeanL 1817 . 13810.989 . 3931723 946 25% _ pebble- 1o cobble-gravels-bearing olive brown muddy medium- to coarse-grained basaltic sand

KT03-10 G-27° | summit of Matsu Smt_ 170703 , Okean L 19:02 . 138 10.835 : 3931.791 962 35% fpebble-@nvelsbeﬁrin& olive brown muddy medium- to coarse-grained basaltic sand




consist of muddy homogeneous olive grey fine-grained
sand at the shallowest site G-3 at a water depth of 74 m
(Plate 1, Fig. 1), and olive grey sandy homogeneous mud
at the site G4 at a water depth of 102 m. Thin, less than
one-centimetre thick, yellowish brown soupy mud were
recognised on the surface of both samples. On the other
hand, the surface sediments of the outer continental shelf
are composed of olive grey homogeneous sandy mud
covered by thin yellowish brown soupy mud at the
shallower two sites G-5 and -6 at water depths of 125 and
150 m respectively (Plate 1, Fig. 2), and olive grey
homogeneous mud covered by yellowish or reddish
brown soupy mud at the deeper two sites G-7 and -8 at
water depths of 175 and 202 m, respectively (Plate 1, Fig.
3.

The surface sediment from the upper eastern slope of
the Tobishima Basin at a water depth of 253 m is
composed of olive grey homogeneous mud covered by
reddish brown soft mud, but sediments at the site G-10 in
the lower eastern slope at a water depth of 354 m and the
site of G-11 in the basin plain at a water depth of 451 m
consist of dark olive grey mottled and sticky mud covered
by thin yellowish or reddish brown soupy mud (Plate 1,
Fig. 4).

A little amount of fine-grained sand-bearing semi-
consolidated mudstone gravels were recovered at the
sites G-12 and -12' in the ridge north of Tobishima Island,
about 134 m deep (Plate 1, Fig. 5), but dark grey fine- to
medium-grained sand with a little amount granule- to
pebble-gravels were obtained from the sites G-13 and -14
located on the western slope of the ridge as well as the
eastern slope of the Mogami Trough at water depths of
222 and 258 m, respectively (Plate 1, Fig. 6). The
sediments from the middle slope are composed of
yellowish olive grey sandy mud covered by thin yellowish
brown sticky soft mud at the sites G-15, 351 m deep (Plate
1, Fig. 7), and olive grey homogeneous mud covered by
thin yellowish to reddish brown soft mud at the site of G-
16, 500 m deep, respectively.

The surface sediments from the floor of the Mogami

Trough at water depths of 751 m (G-17) and 946 m (G-18)
are both composed of olive grey homogeneous mud
covered by thin reddish brown soft mud (Plate 1, Fig. 8).
On the other hand, the sediments from the deeper part of
the trough as well as the southern continental slope of the
Japan Basin at water depths of 1,500 m and 2,026 m both
consist of pale olive grey (G-20) or dark olive grey (G-22)
homogenous compact mud covered by thin reddish
brown soft mud (Plate 2, Figs. 1 and 2). About three
centimetres thick yellowish brown homogeneous mud
with pale yellow semi-consolidated mudstone gravels was
recovered from the deepest part of the survey line, 2,532
m (G-24) in the lower continental slope of the Japan Basin
(Plate 2, Fig. 3).

Cored sediments KT03-10 P-1, -2, and -3, about 550 cm,
540 c¢m, and 530 cm long, obtained from the base-of-
eastern slope, the central part and the base-of-western
slope of the Tobishima Basin at water depths of 444 m,
453 m and 390 m, respectively are composed probably of
dark olive grey homogeneous mud, judged from the

horizontal cutting surfaces of the cored sediments.

4-2. Sado Basin

Along the longitudinal axis of the Sado Basin, surface
sediments from the southern (G-32: 437 m deep), central
(G-31: 535 m deep) and northern (G-30: 394 m deep) parts
of the basin are composed mainly of olive grey
homogeneous mud covered by thin reddish or yellowish
brown soupy mud (Plate 2, Figs. 7 and 8). Bluish grey
compact sticky mud, more than five centimetres thick,
underlies the homogeneous mud at the sites G-31 and -30.
On the other hand, sediments from the northern margin
of the basin (G-29 and -29' : 264 m and 260 m deep)
consist mainly of semi-consolidated brownish grey mud
covered by thin brown soft mud (G-29) or fine- to
medium-grained well-sorted sand (G-29'). Olive grey
homogeneous mud covered by thin brownish red soupy
mud was recovered from the site G-28 located in the
southern marginal part of the Mogami Trough (Plate 2,
Fig. 6).



4-3. Matsu Seamount

Two sampling sites were selected in the area of the
Matsu Seamount. Surface sediments at the site G-26 at
the foot of the seamount, 2,292 m deep, is composed of
reddish brown homogeneous sticky mud (Plate 2, Fig. 4).
Greyish olive brown sticky mud underlies the reddish
brown mud. On the other hand, the site G-27 and -27'
located at the peak of the seamount, 946 m and 962 m
deep, basaltic pebble- to cobble-gravels-bearing olive
brown muddy medium- to coarse-grained basaltic sand

(Plate 2, Fig. 5).

5. BIOLOGICAL MATERIAL FOR
SCIENCE EDUCATION

Various kinds of benthic animals were collected for the
purpose of use for the undergraduate biological education
in the Faculty of Education, Hirosaki University. The
material was obtained from 25 sites at water depths of 75
m through 2,532 m in the three regions, area of the
continental shelf to the basin plain through the
continental slope off Honjo, the Matsu Seamount, and the

Sado Basin. In each sites, single or double bottom

samples were collected by the aid of an Okean grab
sampler with 2,500 m?* at base. Macrobenthos were
directly collected from surface of the bottom sediments,
and fixed in a 10 % formalin solution. Then the bottom
sample was partly passed through screens with openings
of 0.2 mm and 0.5 mm, the retained material was fixed in a
10 % formalin, and zoobenthos including meiofauna were
sorted under a stereomicroscope. Occurrence of benthic
animals in phylum, class or order levels was summarized
in Table 2. Applied with the system by Margulis and
Schwartz (1998), ten phyla of animals were recorded in
the samples.

Echinoderms were the commonest among macroben-
thos, of which brittle-stars (Ophiuroidea) were the most
widely and the most abundantly found. The brittle-stars
were mostly represented by ophimyxids, collected from
bottoms at water depths of 75 m through 2,532 m. Several
starfishes (Asteroidea) were collected from three sites of
175 to 500 m deep, one each schizasterid heart urchins
(Echinoidea) was found from two bottoms off Honjo (175
and 202 m deep), and two molpadiid sea-cucumbers
(Holothuroidea) were found in two sites (175 m deep off
Honjo and 394 m deep in the Sado Basin). A single

Table 2 : Occurrences of benthic animals during the KT03-10 (+: occurrence for each taxon).

Phylum off Honjo

Matsy Sm. Sado Basin

Class \StationNo. G3 G4 G5 G6 G7 G8 G9 G190 Gll GI12 GI3 Gl4 GI5 Gl6 G17 G18 G20 G2 G24
Order \Depth(m) 75 102 125 150 175 202 253 354 451 134 222 258 351 500 751 946 1,500 2,026 2,532

G26 G27
2,292 946

G29 G30 G31 G32
264 394 535 437

Cnidaria
Hydorozoa
Nematoda + 0+ o+ o+ % + 0+ 0+ o+ o+ %
Sipuncula
Priapulida + 0+ o+ 4
Mollusca
Gastropoda
Bivalvia + o+ 4+ + + 0+ 0+
Annelida
Polychaeta + + + + + + + +
Oligochaeta + +
Chelicerata
Arachnida
Crustacea
Malacostraca
Decapoda
Amphipeda + + + +
Cumacea +
Tanaidacea L & +
Ostracoda + +
Copepoda
Cyclopoida + +
Harpacticoida + + + + + + + +
Echinedermata
Asteroidea +
Ophiuroidea + + +
Echinoidea + +
Holothuroidea +
Craniata
Osteichthyes +

+
+
+

+
+
+

+

+
+

+
+

+
+ + + + + + + + + + + + +

+

+
+
+
+




gobiid fish (Craniata) was collected at single site off Honjo
at a water depth of 75 m.

Bivalves, consisting of nuculanids, nuculiids and
pectinids, were widely distributed, and were found from
13 sites, while gastropods were rare only from the top of
the Matsu Seamount (G-27). Polychaetes were collected
from all sites surveyed; they were abundant and included
multiple families. Several oligochaetes, all of which were
tubificids, were found in four sites with the depths of 222
m through 946 m. Sipunculans (Sipuncula) were less
abundant, but widely distributed from the bottoms with
the depths of 102 m through 946 m. Priapulids
(Priapulida) were restricted in the inner to outer shelves
off Honjo with the depths of 75 m through 150 m.

Crustaceans collected were composed of three classes
{(Malacostraca, Ostracoda, and Copepoda), including both
macrofauna and meiofauna. Malacostracan decapods,
amphipods, cumaceans and tanaidaceans were commonly
collected in the three regions in the present survey, from
the bottoms at water depths of 253 m through 946 m.
Meiobenthic harpacticoids were abundant, found from 18
sites with various depths. Cyclopoids and ostracods were
also found from multiple sites, but they were less
abundant than harpacticoids.

Nemetodes (Nematoda) were the most abundant
meiobenthos, found from all the 25 sites surveyed.
Colonial hydroids (Cnidaria) were collected from the foot
of the Matsu Seamount at a water depth of 2292 m.

The animal specimens collected in the present survey
will be used as biological material in science education.
In undergraduate education, marine biology, especially
zoology, is usually focused in coastal or intertidal zones,
and students hardly realize diversity of life in deep sea
bottoms. Therefore, the present animal collection will be

beneficial to biological education.

6. DISCUSSION

A number of marine geological studies has been made

in the eastern marginal part of the Japan Sea (e. g. Ikehara

and Okamura, 1999, 2000), and systematic surface
sediment sampling in the sea which includes the area of
the present study was carried out in these studies.
However, their spatial grid-sampling bearing no relation
with water-depths may be insufficient for sedimentological
and micropalaeontological studies in the shallow-sea area,
because it is well known that spatial distribution of
benthic micro-organisms is in close association with both
water-depth and bottom sediment types. Judging from
the ocean current system in the Japan Sea off North Japan
where the Tsushima Warm Current flows over the Japan
Sea Proper Water along the coast, it is inferred that spatial
distribution of benthic micro-organisms inhabiting in the
area provides important information to understand the
vertical water mass structure and its seasonal fluctuation
in the area.

Although sediment sampling of the present study was
carried out along only one line off Honjo to the Japan
Basin in the eastern marginal part of the Japan Sea, and
observation of the samples was short of a preliminary
perception on their compositional features, a sufficient
number of samples was recovered from various water-
depths shallower than 200 m for further micropalaeon
tological and sedimentological studies. Accordingly, the
surface sediment samples obtained during, the cruise
hold out a promising prospect for investigations of micro-

organisms inhabiting in these areas.

7. CONCLUDING REMARKS

The preliminary results from sediment sampling on the
R. V. Tansei-maru KT03-10 cruise in the eastern marginal
part of the Japan Sea off Honjo, Akita Prefecture, the Sado
Basin and the Matsu Seamount summarized as follows:

1. Surface sediments of the eastern marginal part of the
Japan Sea off Honjo are composed generally of olive
grey homogeneous muddy sand or sandy mud from the
inner to the outer continental shelf (75 to 150 m), olive
grey homogeneous mud from the outer continental

shelf to the upper slope of the Tobishima Basin (175 to



253 m), dark olive grey sticky compact mud from the
lower slope to the basin plain of the basin (354 and 451
m), semi-consolidated mudstone gravels in the ridge
north of Tobishima Island (133 and 134 m), dark grey
fine- to medium-grained sand in the upper slope of the
Mogami Trough (222 and 258 m), yellowish olive grey
sandy mud in the middle slope of the trough (351 m),
olive grey homogeneous mud in the lower slope to the
floor of the trough (500 to 946 m), and pale olive grey or
dark olive grey homogeneous compact mud in the
middle slope of the Japan Basin (1,500 and 2,026 m).
Semi-consolidated mudstone gravels with yellowish
brown soft mud was recovered from the deepest site on
the survey line at the lower slope of the basin at a water
depth of 2,532 m.

2.Surface sediments of the Sado Basin off Niigata
Prefecture consist mainly of olive grey homogeneous
mud, but semi-consolidated brownish grey mudstone
was obtained from the northernmost marginal part of
the basin at a water depth of 260 m. Sediment of the
southern marginal part of the Mogami Trough to the
north of the basin is composed of olive grey
homogeneous soft mud..

3. Cored sediments P-1, -2 and -3, about 550, 540 and 530
cm long, respectively, recovered from the flat floor of
the Tobishima Basin off Niigata at water depths of 444
m, 453 m and 390 m would be composed mainly of olive
grey homogeneous mud.

4. Surface sediments recovered from the peak and foot of
the Matsu Seamount are composed of basaltic pebble- to
cobble-gravels with muddy medium- to coarse-grained
sand and reddish brown homogeneous sticky mud,
respectively.

5. The surface sediment samples collected with attention
to the water-depths from the eastern marginal part of
the Japan Sea off Honjo, Akita Prefecture during the
cruise provide important material for micropalaeon-
tological studies in these areas.

6.Various kinds of benthic animals collected for the

purpose of use for the undergraduate biological

education. Because in undergraduate education,
marine biology is usually focused in coastal or intertidal
zones, and students hardly realize diversity of life in
deep ocean floor, the present animal collection will be
beneficial to biological education in universities.
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Plate 1




Explanation of Plate 1

The grab surface sediments recovered from the sea floor of the eastern marginal part of
the Japan Sea off Honjo, photographed immediate after the recovery (the sample bottle, 40

mm in diameter, gives scale).

fig. 1: Olive grey homogeneous muddy fine-grained sand at the site G-3 of the inner shelf
off Honjo, 75 m deep.

fig. 2 : Olive grey homogeneous sandy mud at the site G-5 of the outer shelf off Honjo, 125
m deep. ‘

fig. 3: Olive grey homogeneous mud at the site G-7 of the outer shelf off Honjo, 175 m
deep. A serpent star presents on the surface.

fig. 4 : Dark olive grey mottled and sticky mud at the site G-10 of the lower eastern slope of
the Tobishima Basin, 354 m deep.

fig. 5 : Semi-consolidated mudstone gravels with a little amount of fine-grained sand at the
site G-12' on the ridge north off Tobishima Island at a water depth of 133 m.

fig. 6 : Dark grey fine- to medium-grained sand at the site G-13 of the upper eastern slope
of the Mogami Trough at a water depth of 222 m. A serpent star on the surface.

fig. 7: Yellowish olive grey sandy mud at the site G-15 of the middle eastern slope of the
Mogami Trough, 351 m deep. A serpent star on the surface.

fig. 8 : Olive grey homogeneous mud at the site G-18 of the base-of-slope of the eastern
slope of the Mogami Trough, 946 m deep.






Explanation of Plate 2

The grab surface sediments recovered from the sea floor of the eastern marginal part of

the Japan Sea off Honjo (figs. 1 to 3) and in the Sado Basin (figs. 4 to 6), and from the foot

and summit of the Matsu Seamount (figs. 7 and 8), photographed 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:

: Pale olive grey homogeneous compact mud at the site G-20 of the upper southern

slope of the Japan Basin, 1,500 m deep.

Dark olive grey homogeneous compact mud at the site G-22 of the middle southern
slope of the Japan Basin, 2,026 m deep.. |
Semi-consolidated pale yellow mudstone gravels with yellowish brown soft mud at
the deepest site on the survey line G-24 of the lower southern slope of the Japan
Basin, 2,532 m deep.

Reddish brown homogeneous soft mud at the site G-26 of the foot of the Matsu
Seamount, 2,292 m deep.

Pebble- to cobble-gravels with olive brown muddy medium- to coarse-grained sand
at the site G-27 of the top of the Matsu Seamount at a water depth of 942 m.

Olive grey homogeneous soft mud at the site G-28 of the southern marginal part of
the Mogami Trough, 471 m deep.

Olive grey homogeneous mud at the site G-31 of the central part of the Sado Basin,
535 m deep..

Olive grey homogeneous mud at the site G-32 of the southern marginal part of the
Sado Basin, 437 m deep.



