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INTRODUCTION

The principle object of the cruise KH-72-2 of Hakuho-Maru was to
get geophysical and geological data from the continental margin of the
northwest Philippine Sea. The area we have studied is considered to be
a key area in the western Pacific, because there are observed convergence
of several trenches, the intricate design of marginal sea plates, and
the proximity of the Asian Continent.

The cruise contributes to basic study on marine geosciences and es-
pecially to the Geodynamics Project of Japan by which we are investigating
movement and structure of the ocean floor and island arcs in the western
Pacific. For the purpose of above-mentioned studies, following works are
accomplished on the cruise: bathymetry and sub-bottom structure, gravity
survey, magnetic measurement, ocean bottom earthquake observation, sedi-
ment coring, rock dredging, near bottom hydrocast. Approximately 9,000 nm
was covered and 83 stations were carried out during the cruise beginning
October 24 and ending December 15.

During proposal of this cruise, a symposium on geologic problems of
the ocean floor around the Kyushu Island was held at Kyushu University in
1970. It is noteworthy to mention that attendants on that meeting were
the nucleus of the scientific personnel of this cruise.

On behalf of all scientists aboard, I would like to express our
thanks to Captain Ichiro Tadama and his crew of the Hakuho-Maru for their
kind co-operation and devoted assistance. I also thank Mr. Senjiro
Hirakawa and Dr. Asatomo Nohara for their kind guidance to Naha and Okinawa
Island.

Most personnel have their study partly supported by a Scientific

Research Fund from the Ministry of Education of Japan.

Hideo Kagami, Chief Scientist

The Ocean Research Institute,
University of Tokyo
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1v. LisT ofF ReseArcH sTATIONS (KH-72-2 Cruise)
Station Research Date Time Position Depth Remarks
No. Operation (JST) Lat. (N) Long (E) Uncerr, Corr,
(m) (m)
1 Hydrocast Oct 27 0914 31-45.5 144-00.2 5680 5718 Messenger down
2 Piston Corer Oct 27 1401 31-47.8 144-00.7 5820 5872 Hit bottom
3 Norpac net Oct 27 1553 31-48.6 144-01.0 Net in
Oct 28 1258 32-30,9  141-31,0 4250 4253 Hit bottom
i Dredge hayl Oct 28 1345 32-31.8 141-30.8 4210 4213 Leave bottom
5 Norpac net Oct 28 150¢ 32-31.5 141-28.3 Net in
Oct 30 1521 31-29.0 135-36.6 2930 2915 Hit bottom
6 Dredgs tavl Oct 30 1545 31-29.0  135-36.6 Leave bottom
Oct 30 1700 31-29.0  135-28.0 Net in
7 Norpac net oct 30 1721 31-29.1 135-28.1 Net out
i Oct 31 0824 32-54.5 134-16.1 1140 1133 Hit bottom
8 Dredge haul Oct 31 0017 32-56.5 134-17.3 1080 1073 Leave bottom
Oct 31 1520 32-40.5 134-46.6 3360 3349  Hit bottom
9 Drsoge hawl Oct 31 1602 32-40.3  134-47.3 3560 3550 Leave bottom
10 Piston Corer Nov 1 1412 31-13.5 134-49.7 4310 4313 Hit bottom
11 Hydrocast Nov 1 1704 31-12.5 134-47,2 4290 4293
Nov 2 0002 33-31,25 135-05.45 1410 1399  Hit bottom
2 Dredge Haul Nov 2 1012 33-31,5 185-05.7 1220 1211  Leave bottom
13 Norpac net Nov 2 1041 33-31.4 135-05.9 Net in
14 Hydrocast Nov 2 1128 33-30.9 135-04.4 1300 1291 Messenger down
15 Gravity Corer Nov 2 1326 33-31.5 135-05.1 1405 1394 Hit bottom
16 Hydrocast Nov 2 1443 33-30.8 135-04.4 1423 1412 Messenger down
17 VEdEE Hatl Nov 4 0853 32-18.0 134-07.2 2335 2319  Hit bottom
g Nov 4 0952 32-18.4  134-09.5 2440 2424  Leave bottom
g NeiuaE FaE Nov 4 1040 32-18.6  134-11.3 Net in
P Nov 4 1106 32-18.3  134-12.4 Net out
Nov 4 1350 32-09.2  134-19,0 3805 3797 Hit bottom
13 Dredge haul Nov 4 1412 32-09.2 134-20.0 3740 3730 Leave bottom
20 Hydrocast Nov 5 0732 32-38.0 136-01.4 Messenger down
21 Piston Corer Nov 5 1121 32-37.0  136-04.2 4640 4653  Turbidites
22 Dredge haul Nov 5 1603 32-51.3  136-01.4 3400 3380 Hit bottom
Teags N4l Nov 5 1632 32-51.6  136-01.8 3480 3469  Leave bottom
23 Phleger Corer Nov 6 0803 33-07.5 133-11.9 70 71 Hit bottom
24 e Nov 6 0758 33-07.5 133-11.9 Net in
e Nov 6 0803 33-07.5 133-11,9 Net out
25 Gravity Corer Nov 6 0044 33-02.5 133-16.8 123 124 Hit bottom
26 Gravity Corer Nov 6 1100 32-57.5 133-21.4 202 202 Hit bottom
27 Gravity Corer Nov 6 1248 32-52.1  133-25.6 390 390 Hit bottom
28 Gravity Corer Nov 6 1408 32-50.8 133-26.0 475 473 Hit bottom
29 Gravity Corer Nov 6 1626 32-43.8 133-30.4 808 803 Hit bottom
1705 32-44.0 133-30.8 Net in
30 Norpac net Nov 6 7750 32-44.0 133-31.1 Net out
31 Piston Corer Nov 7 0905 31-47.1  133-56.0 4865 4882 Hit bottom
%3 — Nov 7 1035 31-49.2  133-55.5 Net in
P Nov 7 1052 31-49,5  133-55.5 Net out
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33 Dredge haul Nov 7 1419 31-51.2 133-46.9 4210 4210 Hit bottom

Nov 7 1457 31-51.7 133-46.6 4150 4145 Leave bottom
34 Smith-McIntyre Nov 8 1247 31-58.0  131-51.6 745 744 Hit botton
haul
35 Smith-McIntyre Nov B 1520 31-52.8 131-34.8 35 39 Hit bottom
haul
36 Smith-McIntyre Nov 8 1620 31-55.3 131-40.3 122 126 Hit bottom
haul
- S Nov 15 1255 28-40,8 120-41.7 315 319 Hit bottom
& Nov 15 1325 28040,7 129-41.6 400 404 Leave bottom
- Nornac met Nov 15 1340 28-41,0 129-41.7 Net in
P Nov 15 1402 28-41.8 Net out
4 Hee: hagd Nov 15 2052 28-18.4  130-15.4 1475 1466  Hit bottom
g Nov 15 2124 28-18.5 130-15.0 1480 1471  Leave bottom
Nov 15 2145 28-18,5 130-15.1 Net in
40 Norpac net Nov 15 2209 28-18.6  130-15.2 Net out
a1 e Nov 16 1611 28-04.0  130-34.4 3940 3937 Hit bottom
& Nov 16 1813 28-04,7 130-34.2 3780 3775 Leave bottom
25 SRR Nov 16 1942 28-05.2  130-33.9 Net in
P Nov 16 2001 28-05.2  130-34.0 Net out
A 5RE. Nov 17 1010 27-27.4  131-29.1 5590 5629  Buoy in
+ M Nov 17 1159 27-32.0  131-29,7 5020 5045  OBS. in
A BHS. A Nov 17 1420 27-54.9  131-19.5 4600 4609  Buoy in
CoA Nov 17 1558 27-54.3  131-19,3 4700 4713 OBS, in
g ARN. § Nov 18 0824 28-14.2  131-41.6 3590 3583  Buoy in
¢ B Nov 18 0909 28-17.5 131-42.3 3650 3645  0BS. in
16 T Nov 18 1205 28-05.9  131-38.0 1360 1353 Hit bottom
& Nov 18 1342 28-05.0 131-38.6 1260 1253 Leave bottom
jm Norpe . Nov 18 1410 28-04.5 131-38.3 Net in
TR e Nov 18 1431 28-04,2 131-38.2 Net out
48 Dredge haul Nov 19 0838 26-11.6  131-33.3 3040 3029 Hit bottom
Nov 19 0955 26-11.7 131-32.0 2850 2838 Leave bottom
- N Nov 19 1045 26-12,3  131-31,2 Net in
orp Nov 19 1115 26-10.6 131-30.7 Net out
i fsadad W Nov 19 1335 25-59.4  131-21.4 1500 1491 Hit bottom
g Nov 19 1527 25-59.1 131-21.0 1875 1863 Leave bottom
. Nov 19 1708 25-56.9  131-21.4 930 127 Hit bottom
2l Dredge haul Nov 19 1305 25057.2  131-20.8 500 502 Leave hottom
Nov 20 0738 24-29.5 131-00.0 2510 2496 Hit bottom
52 Dradgs Hail Nov 20 0824 24-20.3  151-00.3 2450 2436  Leave bottom
53 Dredge haul Nov 20 1104 24-28.5 131-03.0 2490 2476 Hit bottom
Nov 20 1239 24-28.7 131-03.1 2250 2237 Leave bottom
& Fsurrne Nov 20 1300 24-28.7 131-03.0 Net in
b Nov 20 1325 24-28.5 131-03.1 Net out
55 Hydrocast Nov 20 1451 24-28.1 131-03.0 2850 2838 Messenger down
56 Piston Corer Nov 21 1201 21-344 132-42.3 5360 5393 Hit bottom
Nov 21 1403 21-36.8  132-43.8 4950 4970 Net in
37 Nofpac. net Nov 21 1424 21-37.0 132-43.8 4870 4890  Net out
(45) BHEL, Nov 24 1410 28-22.2  131-47.6 3930 3427 Leave bottom
) Nov 24 1546 28-20.6 131-50.3 3840 3837 OBS. Recovery
(44) OBS. A Nov 25 0810 27-53.2 131-25.0 4280 4286 Leave bottom
: Nov 25 1016 27-52.0  131-27.0 4250 4256 OBS. Recovery
(43 0BS. C Nov 25 1512 27-37.1 131-41.9 3040 3029 Leave bottom
" Nov 25 1631 27-37.3  131-43.2 3110 3099 OBS. Recovery
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I. RecionaL PrRoBLEMS (PRELIMINARY PROGRAMME)

1. Izu-Ogasawara arc
by Eiichi Honza

Izu-Ogasawara (Bonin) arc is consisted of three redges which are
almost parallel to the Izu-Ogasawara trench. They are Ogasawara ridge,
Shichito-Iwoto ridge and Nishi-Shichito ridge from east to west.

Ogasawara ridge is consisted of andesitic volcanic rocks and
Nummulitic limestone since Eocene age. Shichito-Iwoto ridge is con-
sisted of andesitic and rhyolitic volcanic rocks which are very active
in Recent. Nishi-Shichito ridge is a submarine ridge and there are no
data on the geological composition of the ridge.

Southern extension of Izu-Ogasawara arc continues to Mariana arc.
Mariana arc is also consisted of volcanic debris and sedimentary rocks
since upper Eocene age (from Alutom formation in Guam Island). Middle
Mariana ridge is consisted of andesitic, basaltic volecanic rocks and
debris. Volcanism is active in Recent. Geological composition of West
Mariana ridge is not well known, but obtained are some of dacitic
volcanic rocks and debris and sedimentary rocks since late Miocene or
early Pliocene age.

From these facts and topographical continuation, Izu-Ogasawara arc
is well correlated to Mariana arc, which may suggest they have almost
the same geological history and development. -

Some of the different features between these two arcs are the
radius of curvature and width of the inter-arc basins.

Izu-Ogasawara arc is an active arc, which is suggested by the
Recent volcanic activity and deep focus séismic activity. The island
arc activity in the area can be traced since early Tertiary. It is al-
most the same age as the beginning of the last island arc activity in
the northwestern circum-Pacific island arcs. Izu-Ogasawara arc has
not so complex a history compared with the Japan arc where at least a
few island arc activity had been developed. Therefore, many essential
frameworks of the island arc activity may be suggested in the arc.

A few basement high or ridge are recognized on the upper continen-

tal slope between Shichito-Iwoto ridge and Izu-Ogasawara trench. One
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of the high, perhaps western one may be the extend of Ogasawara ridge
and the eastern high is the mid-slope basement high, which is suggested
by Karig (1971) and Mogi (1970). The high distributes at the boundary
area of upper gentle slope and lower steep slope.

Maximum more than 1000 meters thick of layered sediments distrib-
ute on the upper slope. A few tectonic stages are recognized in the
distributional pattern of sediments.

A small bench or terrace is commonly observed at the middle of the
lower continental slope. There are three cases for the formation of
the bench structure. The first is formation by the normal step fault.
The second is by subsidence of folded basement high which formed by
the same mechanism as of the basement high at the upper continental
slope. The third is attachment of seamount which reached by the trench-
ward movement of the oceanic plate.

However, most of the benches at the Japan trench and Kurile trench
are formed by the normal step fault. Some of seamounts at the trenches
show the deformed or destroyed feature and also low height (near trench
level) benches. A few benches have a possibility of the formation by
the folding.

Antithetic faults develop at the sea-side slope of the trench
where tensional stress at the upper part of the oceanic plate is sug-
gested.

On the other hand, compressional stress is suggested at the upper

continental slope where a few basement high are recognized.

2. The continental margin of the southwest Japan arc
by Hideo Kagami

The continental margin of the southwest Japan is characterized by
the presence of deep sea terraces and the Nankai trough, and by the
absence of an inclined seismic zone and active volcanoes. These fea-
tures suggest that, in terms of plate tectonics, underthrusting din
southwest Japan started in recent time less than one million years ago.

Another underthrusting in the geologic past is estimated from
facts that absence of turbidites in the abyssal floor of the Shikoku

basin suggests possible evidence of trench before upper Miocene (DSDP,
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site 367), and that sparker survey at the Toki basin and Tosabae bank
reveals unconformity between Tanabe formation (low--mid Miocene) and
the overlying sediments.

This is not yet fully appreciated by Japanese scientists. There-
fore, it is our preliminary programme to collect profiler records
across the continental margin of this area and to obtain rock samples

from the lower and middle slope.

3. The Okinawa trench area
by Ryohei Takahashi

Tracing of -500 m contour line in the area behind the Ryukyu
islands has thrown a light on the figure of the Okinawa trough which is
fringing the southern margin of the Tokai continental shelf, It has an
extent of about 1200 km from Formosa to Kyushu and a width of about
120 km from north to south. According to the present knowledge on the
geology of the Ryukyu islands, the strata composing of the islands are
zonally distributed in a direction of NNE-SSW and traceable further to
Kyushu. Detailed correlation of these zones both in Kyushu and Ryukyu
seems to be still incomplete, but the middle Kyushu should be regarded
as an uplifted zone, the correspondence to the frontal ridge, and there-
fore as a part of the frontal arc of the Southwest Japan.

In Kyushu the Tertiary is widely distributed in the northwestern
and southeastern parts, putting apart the uplifted zone, the middle
Kyushu. The Tertiary basin in the former part is therefore considered
to be a "back-deep" and that in the latter a "vor-deep." Because the
sedimentary basins of the Tertiary in both parts had gradually shifted
to outer side respectively, corresponding to the upheaval movement of
the middle Kyushu, the basins occured in the inner and outer sides of
the Ryukyu islands might have shifted also in the same way.

Judging from topographical relationship, there might be older
strata like the Amakusa and the Takashima group in the southern to middle
part of the Okinawa trough, and younger ones like the Nojima and the
Iki group in the northern to further northward area.

Recently the Tertiary System in the northwestern Kyushu is re-

investigated from a neotectonical point of view, having a special refer-
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ence to the occurrence and the development of the Tertiary basins. In
the later stage of the third cycle of sedimentation (Takahashi & Shuto),
several small basins newly developed in the former uplifted basins, in
which the Kurume and the Sekinan groups were deposited. These newly
born basins might be "intra deeps'" in the uplifted zone, but they were
gradually upheaved and undulated.

According to seismic profiles, the Okinawa trough is said to have
taken place in Pliocene. The small basins in Kyushu mentioned above
are also of the same age. From a chronological and genetical aspect,
they mgiht be, consequently, the same to the Okinawa trough. The only
difference between them lies in the fact that the basins in Kyushu
were filled up with deposits and the trough is covered with a small
amount of the Pliocene.

The differences in scale and thickness of the deposit between the
two basins might be originated from local difference in the moving
velocity of continental plate; around Kyushu it might be not so intense
as near Ryukyu area; and accordingly, it is presumed that the basins in
the former are smaller than those in the latter,

According to the result obtained by the seismic profiling (Nasu
et. al), there were many intrusives along the northern periphery of the
Okinawa trough. Because these intrusives are lifting and damming shelf
deposit, the Pliocene in the trough is more or less folded, but the
shelf deposit is not so much folded. These facts give us doubtless
much light to understand the process of the formation of the Okinawa
trough, and further of the Ryukyu Island arc. But it has been remained
unsolved whether the volcanics ranging from Danzyo-gunto to Goto islands
and further to northern Kyushu are equivalent or mot in age and char-
acteristics to those of the northern periphery of the Okinawa trough.
Rock samples taken up from near and around the Okinawa trough are really
very few, being far from the completeness in discussing the problems.
At present, it is for us a pressing need to collect rock samples as much
as possible and to face the problems of the Ryukyu arc, taking account

of the geology of the Tertiary in the northwestern Kyushu.
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2. SUBMARINE TOPOGRAPHY

1. Note on the submarine topography of the Izu-Ogasawara trench, the
Nankai trough and their adjacencies

by Hiroyuki Suzuki and Shoji Fujii

Profiles of the submarine topography of the Izu-Ogasawara trench
and the Nankai trough (Southwest Japan trench) are shown in Figs. 4 and
5, and locations of traverses obtained from the cruise are shown in
Fig. 3. These profiles were drawn along the ship's tracks and traced
from the echograms of Precision Depth Recorder. The depths are un-
corrected records directly read from the echograms. Locations of the

ship were determined by Loran and astrometry method.

1) Izu-Ogasawara trench and its adjacency

Deep sea terrace with 20 km width is found in the depth of 2600-
2800 m on the continental slope and its outer margin marks a remarkable
change in the inclination of continental slope. The rugged relief of
outer margin of terrace will be the submarine continuation of the
Ogasawara arc. The steep inner (arc side) wall of trench (at most about
20 degrees) is interrupted by a remarkable bench in the depth of 6800 m
(section B-B') to 7400 m (section A-A'), which is 10-20 km in width
and is bounded on the east by a narrow ridge of 150-200 m height. Much
smaller benches are also found on the lowest part of trench wall. The
floor of trench is narrow (3-10 km) and fairly flat. A few conspicuous
small gravens or narrow depressions are found on the ocean side slope
of trench which has a more gentle inclination (less than 5 degrees)
than the inner wall. The gravens are 1,5-9 km in width and each cliff
ranges from 100 to 300 m in height. The bottom slope of gravens has the

same inclination as the ocean side slope of trench.

2) Nankai trough and its adjacency

a) Deep sea terrace: On the continental slope, deep sea terraces
are found in the depth of 1000-1200 m and 1700-2000 m which are called
the Tosa terrace and the Hyuga terrace respectively. Although they
are extending over the whole area of the continental slope, the former

having a vast horizontal plane occupies a wide area off the southern
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coast of Shikoku, while the latter develops especially well off the
eastern coast of Kyushu. The surface configuration of Hyuga terrace is
more complex than the Tosa terrace., Examining in detail, the Hyuga
terrace consists of several small terraces with different depths. Be-
side these two terraces, another terrace is seen in the depth of 2500-
2800 m off the eastern coast of southern Kyushu and it may be a de-
pressed surface of Tosa terrace. Every terrace mentioned above is

bounded on the ocean side by a narrow ridge or rugged hill.

b) Nankai trough: The relief of steep slope between the deep sea
terrace and the trough is complicated and many ridges separated by
narrow furrows are seen, which is a contrast to that of the Izu-
Ogasawara trench. Comparing with the clear northern boundary, the
southern limit of trough can not be well defined owing to the gentle
slope of ocean side floor of trough. The bottom floor of trough with
6-10 km width declines toward the southwest along its axis. Tt will be
another remarkable characteristic fact that there cannot be found any

small graven or narrow depression on the ocean side slope of trough.

i
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Fig. 4.
Profiles of submarine topography

of the Tzu-Ogasawara trench and its
adjacency (depth in km)
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2. Note on the submarine topography from the East China Sea to the
Philippine Sea

by Shoji Fujii and Takao Tokuoka

This report is based on 1000 m, 6000 m and 12000 m echo sounding
graph by the precision depth recorder. The correction of the water depth
for water temperature is not yet done.

The track of Hakuho-Maru and locations of topographical sections are
shown in Fig. 6. The submarine topography is described along the ship
track as following units: a)} trough, b) trench, c) deep sea basin,

d) sea plateau, e) seamounts, f) continental shelf. TLocations of the ship

were determined by Loran and astrometry method.

a) Trough

In Leg 2, Leg 3, we crossed the Okinawa trough six times at A, B,--
F lines. The cross sections are shown in TFig. 7.

The Okinawa trough becomes deep from north part to south part grad-
ually. The slope of the continental side is rather gentle slope compared
to that of the Ryukyu side, but the slope of the continental side becomes
steep in the south part. Continental side of the Ryukyu arc has a small

ridge which may be volcanic zone in the inner arc of the Ryukyu arc.

b) Trench

We crossed the Ryukyu trench six times at G, H,--L lines, which are
shown in Fig. 8.

Two deep sea terraces are observed at continental side of the trench
whose depth is about 1000 m and 2000 m respectively. The lower terrace
is better in development than the upper terraces. A few benches develop
in the continental side.

The deepest point of the trench is 7300 m in I section. The depth
of the trench is not so different from depth of the Philippine Sea floor
generally.

The Amami plateau is located in the northern oceanic side of the
trench. In middle part of the trench area, oceanic side floor is not so
irregular in topography as a floor of the southern part of the trench.
We could not find the topographic graven zone in the oceanic side of the
Ryukyu trench, although Tzu-Bonin trench has fine graven zones in the

Pacific Ocean side.
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¢) Deep sea floor
We had not crossed the deep sea floor so often. In M line, the
Daito ridge and the Okinodaito ridge are distinguished; many small ridges

are located near the Daito ridge in lines K and L (see Fig. 9).

d) Sea plateau
We crossed the Amami plateau several times for searching stations
of the seismographic observation. Its detailed topography may be shown

in a chapter: the ocean bottom seismographic observation.

e) Seamounts

There are few seamounts in these legs except the Daito ridge and the
Okinodaito ridge. We can scarcely find table seamounts (guyot) in this
area.

We wanted to collect samples from top of the seamount which is
drawn in 23°20'N, 126°4'E in chart No. 6302 published by the Maritime
Safety Agency of Japan. However, we could not find such a fine seamount

in situ as shown in the chart.

f) Continental shelf

We crossed the East China continental shelf four times. The East
China continental shelf has parallel ridges and troughs where it faces
the Okinawa trough.

We could not so easily find the old river evidences (buried submarine
channel) whichran on the continent during the Ice Age.

The determination of the edge of the continental shelf is very
difficult in this region, because the profile of the continental shelf
drew a smooth curve. The critical point of the continental shelf may lie
in about 155--170 m depth. The profiles of the continental shelf are

shown in Fig. 10.
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Fig. 7. Cross sections of submarine topography
of the Okinawa trough
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Fig. 8. Cross sections of submarine topography of the Ryukyu trench
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3. MEASUREMENT OF GRAVITY
by Jiro Segawa and Carl Bowin

1. Gravity measurement by the LaCoste & Romberg Gravity Meter

1) Characteristics of the LaCoste & Romberg Gravity Meter

A LaCoste & Romberg Gravity Meter was used together with a Tokyo
Surface Ship Gravity Meter. The LaCoste & Romberg Air-Sea Gravity Meter
(hereafter we use an abbreviation 'L & R Meter') was supplied by the Woods
Hole Oceanographic Institution under a program of the US-Japan co-operative
work.

The L & R Meter was set at a gravity meter room of the Hakuho-Maru
as is shown in Fig, 11, and a block diagram of its operation is shown in
Fig., 12.

Vertical accelerations sensed by a spring-type gravity meter unit
are processed by an Automatic Reader and recorded by both an analogue
and a digital recorder. This meter is so designed that gravity value is

a function of time-averaged 'Spring temsion,' 'Velocity of beam' and

'"Cross coupling correction,' as is shown by equation

g=S+K.§%+CC,
where S, B, K, and CC are spring tension, beam position, a constant of
proportion and cross coupling correction, respectively.

A most remarkable characteristic of the meter is that the variation
of gravity is measured by velocity of the beam of an overdamped vertical
pendulum. Another characteristic lies in the low pass filtering. The
meter incorporates electro-mechanical low pass filters consisting of feed
back loops (differential potentio-meter--servo motor--tachometer). The
gravity meter unit is temperature-controlled and hermetically sealed.

The seal, however, is not perfect so that the meter is subjected to
variation of ambient pressure, slightly.

The stabilized platform of the meter is composed of a pair of
horizontal accelerometers (x, v), a palr of integrating gyroes (x, ¥y)
and a pair of DC servo motors (x, y). Error signals detected by horizontal

accelerometers are amplified by Gyro precessors which feed to gyroes

signals whose amplitude is proportional to (tilt + horizontal acceleration)
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mixed with its time integration. Gyroes in turn control servo motors

by signals from the gyro's pick-off to reduce error signals of horizontal
accelerometers. The method of stabilization like this yields the plat-
form characteristics of a long period damped pendulum. Natural period
and damping ratio of the platform in use are 4 minutes and 1/V/ 2 times
critical, respectively, because selection of such constants makes mini-
mum those errors which are caused by off-levelling and horizontal ac-

celeration.

2) Comments on the characteristics of the L & R Meter

A: Errors of measurement when sea was very rough

Fig. 13 is an example of records on the strip chart recorder when
sea was extremely rough. A thick solid line is gravity and a thin solid
line is total correction. A broken line shows cross coupling correction.
At this time the ship's disturbing acceleration exceeded 100 gal. As is
seen in the figure the gravity curve fluctuates with the amplitude up to
15 mgal and of the period of about 10 min. There is a distinct corre-
lation between gravity and total correction curves, but no distinct

correlation of gravity with cross coupling correction.

B: Errors found by calibration made at ports of call

A LaCoste & Romberg land gravity meter was prepared in order to
check the sea gravity meter at ports. Fig. 14 shows results of comparison
of gravity values at Tokyo (Harumi pier), Nagasski (Yanagi pier), Naha
(Aja-shinko pier) and Tokyo. The abscissa and the ordinate indicate days
elapsed since ship's departure from Tokyo and differences of gravity
values between those obtained from the land and the sea gravity meters,
respectively. The solid circles show differences of [sea meter-land
meter]. But the open circles show differences of [sea meter-corrected
land meter]. Drift of about 2 mgal of the land gravity meter was ob-
served at the end of this cruise at Harumi pier, which presumably went
on linearly with time. If reading of the land meter is corrected for
this drift the differences will change as is shown by open circles.
Discrepancies observed in this comparison are not remarkably improved
even after such corrections. The differences of gravity reading is not

linear with time, but show a zigzag form. When we checked the effect of
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the scale factor of the sea meter reading we found that it has nothing to
do. We are now of the opinion that irregularity of reading mentioned

above may be due to mal-function of the Automatic reader of the sea meter.

2. Gravity measurement by the T.S5.S.G. Gravity Meter using a new
processor

1) A new processor PTL-72

Fig., 15 shows a T.5.5.G. gravity meter equipped with a new processor
and an analogue recorder. The new processor is designed so that it can
eliminate completely and at very low cost the non-linear rectification
error which has been thought inherent with the T.S.S.G.

A block diagram of the new processor is shown in Fig. 16. This
circuit uses a pulse train logics by which we can perform addition, sub-
traction, multiplication and division by means of frequency of pulses.

In this processor signals from the T.S.S5.G. gravity pendulum are
introduced to a counter and perlod of the signal are counted at the gate
interval of about 10--20 msec. This interval is more than fifty times
shorter than that taken in the conventional T.S.S.G. counter. By this
device the non-linear rectification error can be reduced to as small as
0.1 mgal.

Values of digital form which represent 'period' of the signal are
then introduced to a feed back loop composed of an up-down counter and
rate multipliers. 'Period' of the signal is inverted and transformed
into 'frequency' as well as its square. A constant times frequency,
square of frequency and a constant are added together to form an equation
of gravity ( + vertical acceleration), as

_ 2
g = Ky (f° - Ryf + Ry

2

The signals whose frequency is proportional to gravity ( + vertical ac-
celeration) are then fed to triple low pass filters which are also composed
of three loops of up-down counters and rate multipliers. Time constant
of this low pass filter is 80 sec. OQutput signal from this low pass filter
is then fed to a final low pass and display circuit. Time constant of

the final low pass filter is about 200 sec. Display circuit is composed
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of Nixe lamp display, an analogue recorder and a digital printer (op-

tional).

2) Example of measurement
Fig. 17 shows an example of analogue record. The values of gravity
are not corrected for the Eotvos effect. Full scale of the chart paper

is 100 mgal.

3. Comparison measurement using a LaCoste & Romberg and a T.S5.5.G.
gravity meters

Fig. 18 shows examples of results of comparison measurement. The
first example is profiles of gravity measured between 4th and 5th, Dec.,
and the second example is profiles of gravity measured on 1lth, Dec. The
abscissa represents hours, while the ordinate represents gravity in mgal.
Solid circles show gravity measured by the T.5.5.G., and open circles
show gravity measured by the L & R meter.

In this comparison measurement only parallelism of each profile is
important. Absolute values of gravity is not compared strictly because
there were breaks of measurement due to mal-function of the T.S5.S5.G.'s
stabilized platform. Parallelism of two profiles iIn both examples
looks satisfactory. TFluctuation of short period are mostly less than

1 mgal and in a fewer cases they exceeded 2 mgal.

4. Tentative profiles of gravity anomalies south of Shikoku and east of
Kyushu islands

In most part of the areas traversed during this cruise gravity was
measured by the use of the L & R meter because the T.S5.5.G. could not
give continuous profiles due to mal-functions of the gyro-stabilized
platform. The data obtained is to be processed mainly at the Woods Hole
Oceanographic Institution. The gravity anomalies given here, however,
are those obtained by processings at the Ocean Research Institute, and
therefore a tentative one.

In Fig. 19 are shown three profiles of free air gravity anomalies,

two of which are extracted from the measurements south of Shikoku and one
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from the measurements east of Kyushu. From these profiles it is found
that positive free alr anomalies extend far south of Shikoku across the
continental shelf (Tosa terrace), that minimum free air anomalies over the
Nankai trough is -50 mgal, and that minimum value at the negative free
air anomaly zone east of Kyushu is -125 mgal. Alphabets shown in Fig. 20

show locations of the profiles.

Fig. 15. T.S.S5.G. gravity meter equipped with a New Processor

- 32 =



HY -
2 F %7
£ xﬁsﬁw Wy 7T vu%._wm\ “H_.NWN. .}C‘.g\hw& | M_h . i hm.w..lu&_ m \Hnun”_
Pl
_r||\|_ < (¥ ) i
) QAJ \T_”l._ a )
AT iy el .|_ ﬂum\m_w . \
[(errt)i ] Ljem ] G (1
- 4 WiriJ WY geeeay ly [
Z A san peeg el
3,92 %[TRg § oof 777 ool .
s ﬁl* 5 gewerly
w5 geesi] PR S -
- P (& x) ] \
' x) m E (5 | Ky ma&unn‘u,_m‘.v 7 ﬁ W _ll_ _ HlJ
ool s 3 (p) I (L) . (L) . ()
7 a4 {55 an 1 2/ | o~ | em 28 lﬂm&
7.0 qeyE) ]
Om -
i yei = R | ]
25 F8F
i (54-F) ﬁlf“l_
um__ ’ _,E ” * b . Yryoo s = & Y Ll mwmmm, ¥ 7/
= E (duiy _.QQ_\M\,\QQ.H.\Q Lunsagy
g ]
o | [
5oy =P L |
(L) = . 0
L J _ _ [ - 125 Pued WK £ =
204 1407 3 WY 07 Qnu.m 322 uua.tmn\ > topemy Aty 1299/ | ﬂ
4
(o)
Wiz =4
¥ ) — \
200 #9192 < W¥woz | (Fi-F] ».E“_u S T
L] - EE %

7

LIS

Ay sed w07 ¥la]

1oss9001d B3yl Jo weiBeLp o0Td "9OT

‘3tg

- 33 =



xs3aw A3TARIb BUY3} JO pPICOIIIX mdmo.ﬁmﬁm ST eBEE

ENEVSE 3 0% lawAd
<

U

- 34 -



1122
cosf eos/ oos/! bt o€/ a0zt agl} eoo/ 0040 0999 0050 aHd 00£0 0070
o
I | I I I T I T [ I I T
~ T > B O YY)
N T ?\ /.\\ﬁ\\-! o
% R 052blb
012215 590 J/E\/\’\'/\
w00z T
||||||||||||||||||||||||||||||||||||||||||| , e
5] 429(]
00/0 ET Iz 244 (14 ocds a8/ vos! o003/ oes/ 04/
I | I ! I I T I I I I I
001LLL
r!ndﬁif 7€ § AsE] —o—o—
72 JS§L ——
e }‘1\\.\\\.\\.{“ 1 s
..\/l.\//‘\\l\\/\\/\lr\\lf\.\\\kl 0020l
E__.._MWM.M. .hﬂm. KSNH
=== - - - - ey
sxojsw A3TARIB "9H*grg I pue ¥ 3 T SUYI USSMIDJ FUSWSINSESU uostaedwod

81 *bTd

- 35



NSO ,.?ae
w-._.S'o g "".':
I c . D
o"". k
§o
0 ;
V-4o .."- -
N So
E "..“'. F
¢O——————————————————— e "
o,
=50
Y
Yoo T
Fig. Profiles .of free air gravity anomalies

- 36 -



sa117oxd A3Taexb =yl JO SUOTIRDOT]

‘0¢

*b1a

e 7



4, MeASUREMENT oF GEOMAGNETIC ToTAL FoRcE
by Jiro Segawa

1. Method of measurement

A proton magnetometer Model 611 of the Kokusai Electronics Corpo-
ration, Japan, was used for the measurement. This instrument was
originally designed for use on land, so it had to be modified for the
measurement at sea. What were modified are increase of current and
interval of polarization, increase of amplifier gain, addition of fine

tuning circuits, etc.

2. Profiles of total magnetic force

Fig. 21 shows location of profiles across the Ryukyu island arc,
the Ryukyu trench and the Ryukyu trough. Fig. 22 shows six profiles
of geomagnetic total force and bathymetry whose locations are indicated

by pairs of Alphabets in Fig. 21.

Profile AB: This profile runs from west to east passing north of the
Amami island.

The region of the East China Sea and the Ryukyu arc can be sepa-
rated by six zones which run paralle to each other in the direction
NE to SW. The zones are from west to east the East China Sea continen-
tal shelf, the Taiwan-Sinzi folded zone (or Senkaku islands and its
continuation), the Okinawa trough (Ryukyu trough), the Ryukyu folded
zone (Ryukyu volcanic arc), the Ryukyu terrace (Ryukyu frontal zone)
and the Ryukyu trench. These nomenclatures are taken after Emery
et al. and after Konishi (names inside the parenthesis). These divi-
sions are also indicated in Fig. 21.

The profile AB crosses the Taiwan-Sinzi folded zone, the Ryukyu
trough, the Ryukyu folded zone and a northern part of the Ryukyu trench.
Bottoms of the Ryukyu trench are very irregular compared to the bottom
of other trenches, and generally are incized by two or more narrow
valleys. The bottom shown in this profile which is near the northern
end of the trench shoaling to about 5000 meters deep looks particularly
rugged, Magnetic anomalies of the amplitude of 200 7y are observed in
the place corresponding to the Taiwan-Sinzi folded zone and at the

eastern side of the Ryukyu trough. Short period anomalies of the am-
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plitude of 50 Yy are also observed at the bottom of the trench. In the
regions at the western half of the Ryukyu trough and from the Ryukyu
folded zone to the continental slope of the Ryukyu trench no magnetic

anomalies are observed and they look magnetically smooth.

Profile CD: This profile crosses the Ryukyu trough, the Ryukyu folded
zone south of the Tokunoshima island and the Ryukyu trench. Short
period magnetic anomalies are observed at the eastern side of the Ryukyu
trough and at the bottom of the Ryukyu trench, while the other areas
including the Ryukyu folded zone are magnetically smooth. The trench

is incised by two valleys. The shallow valley is 5200 meters deep,
while the deeper one is 5800 meters deep. The Ryukyu trough shoals
northeastward, showing the depth of 1300 meters at the section of this

profile.

Profile CE: This profile crosses the Ryukyu trough, the Ryukyu folded
sone south of the Okinawa island, the Ryukyu trench and the Philippine
basin. The bottom of the Philippine basin is very rugged and deeper
than 5000 meters. The ruggedness seems to continue to the bottom of
the trench. The maximum depth of the trench in this part exceeds

7000 meters and it becomes larger than those in the previous profiles.
So is the case with the Ryukyu trough which also becomes deeper south—
ward, showing a maximum depth of 1500 meters in the case of this pro-
file. There are long and short period magnetic anomalies in the middle
part and eastern side of the Ryukyu trough. The Ryukyu folded zone in-
cluding the Ryukyu frontal zone is very smooth magnetically. Beyond
the trench are observed some amount of long period anomalies over

the Philippine basin.

Profile FE: This is a profile crossing the East China Sea continental
shelf, the Taiwan-Sinzi folded zone, the Ryukyu frontal arc, the Ryukyu
trench and the Philippine Sea basin. This profile shows a typical
section of the Ryukyu arc system. The profile of the Ryukyu trough rep-
resents a typical form, that is, very steep walls of both sides and a
smooth bottom. Depth of the trough is about 2100 meters which is close
to the maximum depth of 2200 meters.

There is a broad terrace in the middle of the slope to the trench.

The bottom of the trench consists of double valleys, of which the
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deeper one shows a flat bottom, implying a thick sedimentary fill. The
trench is neighboured by a ridge-like area of irregular bottom. Magnetic
anomalies are comparatively smooth except for the areas at both sides of
the Ryukyu trough, at the Ryukyu frontal arc and at the ridge-like area

in the Philippine basin.

Profile AG: This profile is another typical section of the Ryukyu arc
area. There are large magnetic anomalies at the area which corresponds
te the Taiwan-Sinzi folded zone, while anomalies are comparatively small
at the Ryukyu trough. When magnetic anomalies at the Ryukyu trough are
further examined those of the amplitude of 50 Yy are recognized at the
eastern side of the trough. The Ryukyu folded zone including its
frontal arc and the Ryukyu terrace are very smooth magnetically. Mag-
netic anomalies extending from the continental slope to the Philippine
sea basin are 200 Yy in the amplitude. The trench of this profile is also
neighboured by very irregular bottom which resembles the mid-oceanic
ridge. Unlike the other trenches magnetic anomalies of the basin tres-
passes the Ryukyu trench axis, reaching as far inside as the landward

slope.

Profile FG: This profile crosses the East China Sea continental shelf,
the Taiwan-Sinzi folded zone, the Ryukyu trough, the Ryukyu folded zone,
the Ryukyu frontal arc, the Ryukyu trench and the Philippine basin. The
Philippine basin of this profile is also rugged and the ruggedness con-
tinues as far as the seaward slope of the trench. Magnetic anomalies in
the area from the Ryukyu folded zone to the landward slope of the trench
are very smooth as is the case with the other profiles. Short period
anomalies are observed at an area of the continental shelf and at both
sides of the Ryukyu trough. The sedimentary fill of the Ryukyu trench
looks remarkable, increasing the thickness towards the southern part of

the trench.

Conclusion:

1) Ryukyu folded zone: The Ryukyu folded zone and its continental slope
are everywhere magnetically smooth. This does not agree with a result
obtained from petrological studies. The result shows that the Ryukyu

island arc consists of either active or non-active volcanic islands with
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intrusive rocks, that most of the volcanic rocks are composed of high
alumina basalt with a few exceptions of tholeiite basalts. Present vol-
canic activity began in the Miocene age, suggesting that most of the
volcanic rocks are younger than Miocene. The basement rocks, on the
other hand, were formed before Miocene. The oldest basement rocks can be
dated as old as 270 million years, when sink of the oceanic lithosphere
or a similar movement may have occurred. As far as the present magnetic
profiles are concerned, however, the Ryukyu folded zone and its frontal
arc are the areas where the magnetic anomalies are smoothest. The same
conclusion can be obtained from the measurements by K. 0.° Emery et al.
The reason why no magnetic anomalies are observed at the Ryukyu island
arc is either that there is no new volcanic intrusions in the areas ex-
cept those areas which form islands or that the intrusive rocks are mag-

netically impervious.

2) Ryukyu trough: A typical trough which has a flat bottom about 2100
meters deep is confined to the area northwest of the Miyako, Ishigaki and
Iriomote island arc, which is separated from northern part of the Ryukyu
arc by a left-lateral fault named Miyako channel. The trough shoals to
the north, its bottom becoming more irregular. Western side of the
trough is comparatively smooth in both the northern and the southern
parts, but from the axis of the trough to the eastern side the bottom is
incised by valleys more irregularly in the northern part than in the
southern part. According to the results of seismic profiling made by
Emery et al., this rugged bathymetry is caused by outcrops of old igneous
and metamorphic rocks (pre-Tertiary), remaining uncovered with thick
(--1000 m) Neogene sediment. Thickness of the sediment is not appreciably
different if it is compared between northern and southern parts of the
trough. The differences of depth of the trough seems to be determined by
the difference of the depth to the basement rocks.

Conspicuous magnetic anomalies are observed always at the eastern
gside of the trough in both the northern and the southern parts of it.
These anomalies may be caused by the rugged basement rocks because vari-
ations of the magnetic anomalies show approximately the same wave length

ag that of the depth variation of basement rocks.

3) Ryukyu trench: The Ryukyu trench is characterized by its dirregular
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bathymetry. The bottom is usually incised by two or more narrow valleys
which are filled with thick sediment. Bottoms of some parts of the

trench are completely covered with sediments, showing a flat bathymetry.
Irregularity of bottom continues over the seaward flank of the trench to
the Philippine sea basin. Though it is nothing but a speculation the rug-
ged bottom of this part of the Philippine sea looks like relics of a mid-
oceanic ridge underthrusting the Ryukyu trench. This may account for
conspicuous magnetic anomalies observed not only at the Philippine sea
basin but also over the Ryukyu trench.

In the middle of the landward slope of the trench a deep sea terrace
can be traced. This terrace shows a landward upthrust which makes the
outer rim go upward to act as a dam for sedimentation. This zone is mag-
netically very inactive, forming magnetic smooth zones together with the

Ryukyu folded arc.
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5., OceaN BotTom SE1SMOMETER OBSERVATION AT THE AMAMI PLATEAU
by Toshi Asada, Hideki Shimamura and Takeo Moriya

1. General remarks

The present authors began to carry out seismological observation at
ocean bottoms with encapusulated seismometers in 1969. 1In Fig., 23 sites
of observations with our OBS during 1969 and 1972 are shown. The pur-
poses of our OBS observations shown in Fig. 23 are not always the same
at each station, but a thing in common is a study of the level of the seis-

micity in the inner sides of trenches.

2. Records of operation

Locations of sites of our OBS stations at the Amami plateau are shown
in Fig. 24. Distance from the trench axis to the sites is less than 50 km.
Time and locations of the sites of OBS are given in Table 1. The differ-
ences of the 1oca£ions between the deployments and the recovery given in
the station log of KH-72-2 are probably due to ocean current, because we
are adopting the technique launching buoys first and seismometers at last.

Airgun was operated along the lines crossing the sites of OBS for
motre than one hour. The interval of detonations was adjusted to be about

1 minute. The towing speed of Hakuho-Maru was 11 knots along these lines.

3. Results and some geophysical aspects

The frequency of local earthquakes occurring around Ryukyu trench
recorded with our 0OBS during the period of time shown in Table 1 is over
two per one hour on the average. At the sites of 0OBS in the basin out-
gside the Ogasawara and Kuril trenches about twenty-four local earthquakes
were recorded by our OBS per day on the average. However, considering
that the distance between these sites and the trench axis is about two
hundred kilometers and that the sites at the Amami plateau are closer to
the trench axis, the level of the seismicity in the deep seismic zone in
Okinawas is concluded to be several times lower than those of the deep
seismic zone in Ogasawaras and Kurils. It should be noted that the level
of seismicity around the Okinawa trench is, nevertheless, higher than

that of most of Japanese inland areas. The map of foci in this area de-

- 47 -



termined with the JMA network is shown in Fig. 25 for reference. Detailed
discussion about the seismicity near trench axis will be made in the near
future.
The water waves from the airguns were recorded in the range from
zero to 20 km. The frequency response of the recorder of these OBS is
-6 db at 40 Hz. This may cause the decrease of the range of detection of
the sound. Taking this effect, as well as the results obtained in the
experiment in the Mariana Basins in 1971, into account, we may estimate
the range of detection of Pn from airgun with O0BS is over 20 km. De-
tailed study on the records of Pn from airgun detonations is now being made.
The level of seismicity in the inner side of trenches may be concluded
to be much higher than the average level of seismicity in the inland area

of Japan. This may have important implications in global tectonics.
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Table 1. Record of 0.B.S. stations
Site of Time#* of Time* of Location#®#**% Depth
0BS Deployment®# Recovery*** Latitude Longitude (m)
A Nov 17, 15:58 Nov 25, 08:10 27%53.2" 131°25.0" 4280
B Nov 18, 09:09 Nov 24, 14:10 28°22.2" 131°47.6" 3930
C Nov 17, 11:59 Nov 25, 15:12 27°37.1" 131°41.9"' 3040
* Japanese Standard Time
*% Time when OBS were dropped from the ship
#%% Time when OBS left bottom
#*%%% Locations are determined by NNSS system.
Fig. 24. Locations of sites of 0,B,5. stations at the Amami plateau
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Fig. 25. Seismicity around the Okinawa trench between 1926 and 1971
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6. SeEismic REFLECTION PROFILING SURVEY

1. General remarks
by Eiichi Honza and Akio Yamashita

A seismic reflection profiling survey was carried out at Izu-
Ogasawara arc, southeast off Southwest Japan arc, Shikoku basin, Ryukyu
arc, Okinawa trough, continental shelf of Yellow Sea and North Philippine
Sea area.

The surveyed lines are shown in Fig. 26. The survey was carried out
with 10 to 12 knots ship speed by the low-high pressure balance type
air-gun. The high pressure was 80 to 140 km per square cm. A recording
filter is ranged almost from 37.5 to 150 Hz and there is no filtering tape
recording in the whole surveyed lines.

The air-gun was towed about 30 meters away from the ship stern and
the hydrophone array was towed about 150 meters away from the one.

There was a co-operative work with the members of the National Science
Museum in Leg 3. Therefore, all of the co-operated profiling records are

shown in Figs. 27-1, 2, 3 and 4.

2. Seismic reflection profiling survey in Leg 1

by Eiichi Honza, Akio Yamashita, Yoshihisa Okuda, Shoji Fujii,

Kazuo Taguchi, Shiro Nishida, Hiroyuki Suzuki and Tokuhiko Kameyama
1) Izu-Ogasawara trench

Izu-Ogasawara island arc system has north-to-south trend where dis-
tributes Pacific basin, Izu-Ogasawara trench, Shichito-Iwoto ridge, Nishi-
Shichito ridge from east to west.

Alternated sediments presumed in Neogene age distribute at the upper
slope of the eastside of Shichito-Iwoto ridge. Bottom topography of the
ridge and the upper slope is very rough and reflects the active structural
movement during Neogene age. However, the upper slope off the east of
Hachijo Island shows rather smooth topography.

A few canyons run on the upper slope cutting the uppermost layer.

The canyons run along the structural low place, where is the axis of syn-
clines or structural depressional area.

A basement high or ridge is observed at the mid-slope from where the

continental slope become steeper. The high is composed of acoustic base-
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Fig. 26.

Legl

76

L)
Mg
o9l

12,
241

l

Location map of seismic reflection profiling survey

120"

a7

£l

251

145"



€

23S

T

01—

8l
LINNILNOD

Asaans Zuryrjoad UOTIVSTISIT DTWSTIS JO SPIOIVY
“(9-1) LT "3




*Z-L7 "81a

IR

_mi_._!;-_.:; 2

54 -



c-17

- 55 -



S il 81

- 56



ment at the north line and acoustic basement high with a cover of the up-
per layers at the south line.

Trench floor is V-shaped and shows more complex topography at the
north line.

Acoustic tranparent layer distributes at the seaside slope of the

trench where several faults (antithetic faults) develop.

2) Off Shikoku and Kyushu islands

Tosabae bank is consisted of a tilted block dipping towards north
where alternated sediments overlie at the north side of the bank. The
bank is composed of acoustic basement with the partly slight alternated
one and thin cover of alternated layers on the surface.

The sedimentary layers at the upper continental slope off the west
of Shikoku Island are divided in three layers. That is uppermost alter-
nated one, folded alternation and acoustic basement of probably composed
of sedimentary cock.

Bottom topography of the continental slope off the east coast of
Kyushu Island is very rough where several ridges and troughs distribute.
Seaside ridges from the center of the Bungo basin are mostly composed of
acoustic basement; however, thick sedimentary layers overlie at the land-

side ridges of the one.

3) Nankai trough and Shikoku basin

Turbidites of maximum 1.8 second distribute on the pelagic sedi-
ments at the narrow depressional area of Nankai trough.

The trough floor shows a flat one. The floor increases in depth
gradually towards southwest along the axis of the trough. Pelagic sedi-
ments which are indicated as the acoustic transparent layer sﬁows a
smooth surface of a little high level comparing adjacent turbidite level.

It may suggest the influence of turbidites which were supplied from
higher latitude than from the neighbouring land area. Therefore, there
may be two routes for the sﬁpply of the turbidites. The one is from ad-
jacent land area and flows normal to the trough axis and the other is
from northern land area and flows along the trough.

Thick pelagic sediments of maximum 1.2 second are seen at the Shikoku

basin.

= 57 =



3. Seismic reflection profiling survey in Leg 2
by Eiichi Honza, Akio Yamashita, Chiaki Igarashi, Shoji Fujii,
Tsuguo Shuto, Tsunemasa Shiki, Tokuhiko Kameyama, Masato Nohara,
Kenichi Otsuka, Manabu Shiobara and Tsuguo Hayashida
1) Northern part of the Ryukyu arc

Alternated sediments of more than one second distribute at the
northern marginal area of Okinawa trough. The sediments are interrupted
by the many intrusives which show the topographic high of steep peak.

The sediments at the trough decrease in thickness towards east and the
upper layer thins out and the lower layer abuts on the acoustic basement
of the western flank of Amami ridge.

Trough sediments at the northwest of Okinawa Island have more than
1.5 second thick and are folded by the structural movement.

The acoustic basement of Amami ridge may be composed of the sedi-
mentary sequences which is suggested by the slight alternation pattern in
the profiling record.

Several ridges and troughs distribute at the upper continental slope
off the east of northern Ryukyu ridge where the sediments at the trough
thin out towards the ridges.

Ryukyu trench floor shows a V-shaped one at the northern part.
Several faults develop at the seaside slope of the trench where the upper
transparent layer is deformed.

Trench floor is not a simple V-shaped one at the southeast line of
Amami Oshima. A ridge on the foot of the land-side slore interrupts the
flat floor of the trench bottom and has transparent layers on it.

From these facts, there is a possibility that the boundary between
the oceanic crust and the continental crust may lie to the west of the

ridge and the ridge has been subsiding beneath the continental crust.

2} Amami plateau, Daito and Oki-Daito ridges
Amami plateau, Daito and Oki-Daito ridges are composed of acoustic
basement. Thin cover of the acoustic transparent layer distributes in
the basins among the ridges and the plateau. However, scarce sediments
are found out at the south slope and basin of the Amami plateau.
Sediments at the basin between the Daito and Oki-Daito ridge are
rather thicker compared to the adjacent basin, but they vary in thickness

in the area and are deformed by the structural movement.
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Sediments off the south of the Oki-Daito ridge show rather uniform
thickness and also suggest the acoustic opaque layer beneath the trans-

parent layer.

3) Co-operative work with ocean bottom seismograph

Across the Amami plateau, refractive work using air-gun and ocean
bottom seismograph was carried out during the setting of the three ocean
bottom seismographs. The surveyed line run from C site to the basin south
off the Amami plateau through B site.

The results may be discussed in the future report.

4. Seismic reflection profiling survey in Leg 3
by Eiichi Honza, Sadanori Murauchi, Toshio Asanuma, Akio Yamashita,
Chiaki Igarashi, Ryohei Takahashi, Shoji Fujii, Kiyoshi Ishibashi,
Tokuhiko Kameyama, Masato Nohara and Masashi Nomura
1) Ryukyu arc

Ryukyu arc system has northeast-to-southwest trend where distribute
Ryukyu tremch, Ryukyu frontal ridge, Ryukyu inner ridge, Okinawa trough,
Taiwan-Sinzi zone and East China Sea continental shelf from east to west.

Ryukyu trench floor shows a V-shaped one and has no layered sediment
at the northern part and flat floor with alternated sediment at the
southern part.

Maximum 0.7 second thick (two way travel time) sediments distribute
at the upper continental slope of the Ryukyu frontal ridge. The sedi-
ments are divided into two layers; the one is upper alternated layer and
the other is lower massive layer. Both layers increase in thickness to-
wards the deeper slope and show the maximum thickness at the western foot
of mid-slope acoustic basement ridge or high where the layers show as to
be deformed by the structural movement of relative uplift of the ridge.

There distributes no layered sediment and composed of acoustic base-
ment at the lower slope of the Ryukyu frontal ridge. However, acoustic
massive sediment distributes at the western line off the Miyvako Island,
which suggests the uplift of the mid-slope basement ridge may be rather a
vounger feature.

Ryukyu frontal ridge and inner ridge are composed of acoustic base-
ments and vague alternated sediments on it. Thick alternated sediments

distribute at the trough between Ryukyu ridges and partly a fault scarp
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is observed at the western flank of the frontal ridge.

2) Okinawa trough and continental shelf at East China Sea

Thick sediments of maximum 1.2 second thick are observed at Okinawa
trough. The uppermost layer is dense alternated one and is a sequence
of turbidites, which is indicated in the coring sample too (see Chapt. 7).
The layer is thin at the western part of the trough and gradually increases
in thickness towards east and limited in distribution almost rectangular
to the basement high of the west slope of the Ryukyu inner ridge. The
turbidites layers are much deformed by the structural movement to show
the different feature as the usual turbidites which formed the abyssal
plain.

Taiwan-Sinzi faulted zone distributes near and off the shelf edge of
East China Sea and is formed by the tilted block movement of uplift of
east side. Sediments are trapped at the west side of the block; however,
partly younger sediments are mostly trapped at the small trough between

the uplifted block and the shelf edge.

3) Northern Philippine basin

Bottom topography is very rough at northern Philippine basin. About
0.2 second thick of acoustic transparent layer is seen at the area.
Moreover, almost the same thickness of the acoustic opaque layer is
partly observed. Partly big faults which may be caused by the deeper part

of the basement are observed.
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7. Piston CoORES

1. Cutting works
by Tetsuro Harata, Jyonosuke Ohara, Shiro Nishida, Takao Tokuoka
and Nobuo Hayashida
The core samples in the inner tube were cut according to the follow-
ing arrangements: 1. cutting across the inner tube; 2. grooving by the
diamond cutter; 3. cutting off longitudinally the inner tube; 4. cutting

off the core samples (Fig. 28).

chloride pipe
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2. Visual core description

1) Columnar description of the core samples (Station 2)

by Tetsuro Harata, Jyonosuke Ohara and Takao Tokuoka

Fig. 29. Visual description of the core samples at St. 2
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Columnar description of the core samples (Station 10)

by Tetsuro Harata, Jyonosuke Ohara and Takao Tokuoka

W 4

Visual description of the core samples at St. 10
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Fig. 31. Visual description of the pilot core sample at St.
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3) Columnar description of the core samples (Station 21)

by Tetsuro Harata, Jyonosuke Ohara and Takao Tokuoka
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Fig. 32 (1-4). Visual
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Fig. 32-4.
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Columnar description of the core samples (Station 56)

by Tetsuro Harata, Jyonosuke Ohara and Takao Tokuoka

Fig. 33. Visual description of the core samples at St. 56
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5) Description of the core samples (Stations 58, 65 and 73)
by Tsunemasa Shiki, Hakuyu Okada, Kenichi Otsuka and Nobuo Hayashida

Station 58: This site is located at the water depth of 5340 m at the
northwestern margin of the abyssal plain in the Philippine basin. The
recovery of sediments is about 750 cm long.

The whole sequence of the core is composed of "red clay," which is
considerably disturbed by organisms. A few layers of acid to intermediate
tuff are intercalated. Fossils cannot be found, but a number of pellets
are well preserved. A discovery to call a special attention is of a

small lump of "chalk" at the lowermost part of the core (Fig. 34).

Station 65: A 390 cm long core was obtained at the water depth of 2090 m

at the southeastern margin of the Okinawa trough. Much of the sediments

is highly calcareous and is characterized by turbidites, which consist at

least of 10 graded beds. The thickness of these beds ranges from 3 to

30 cm. Many unit beds begin either with Division B or with Division D

and end with Division E. Coarsest grains of graded beds are of medium

sand size. Not a few grains of sands indicate a well-rounded nature. It

is also noteworthy that the sand layers are lacking in clay matrix.
Foraminifera and nannoplanktons are detected throughout the core.

A large cylindrical structure of organic origin occurs at the basal

part of the core.

Station 73: A 670 cm long core was sampled at the depth of 2120 m in
the axial part of the Okinawa trough.

Turbidite features are hardly recognizable in this core, except for
the upper 190 cm of the core where several graded beds are discernible.
The sediments are as a whole rich in glass. Such heavy minerals as iron
minerals, hornblende, and pyroxene, are concentrated in some sandy to

silty layers. Nannoplanktons are found throughout the whole sequence.
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3. Mineralogical studies of core samples

1) Stations 2, 10 and 56
by Jyonosuke Ohara

Mineralogical studies of the core samples were carried out and the
results are shown in the following table (Table 2).

Method: Silt in the sample (2-5 gr) is washed out by water sieve
and light matter is separated from heavy matter by panning method. The
light matter and the heavy matter are individually mounted by Canada
balsam in slide glass and then they are observed under the polarized micro-
scope.

Results: Hornblende and pyroxene are generally dominant. These

minerals will be brought from volcanic activity.

2) Stations 58, 65 and 73
by Hakuyu Okada
Mineralogical compositions of the examined samples cored at

Stations 58, 65 and 73 are shown in Table 3.

Station 58: The sediments are characterized by pellet mud, and are lack-
ing in nannoplankton and other calcareous microfossils. Throughout the
whole sequence, acidic to intermediate glass shards are abundant. A tiny
fragment of calcareous microfossil chalk was found at the basal part of

the core.

Station 65: This core is characterized by frequent intercalations of
graded beds. The fine-grained, upper sequence of unit graded beds con-
sists generally of microfossil-bearing calcareous clay. The coarse-
grained, lower sequence of the beds is composed of more or less sorted,
coarse silt or sand. Sand and coarse silt grains are in many samples
feldspathic and considerably rounded. Especially, the sample 234 con-
tains well-sorted purple zircon and rutile. As heavy minerals are commonly
found green hornblende, zircon, rutile, tourmaline, and apatite(?).

Another feature is that the upper half of the core is characterized by

light-colored glass shards.

Station 73: The sediments consists of interbeds of Nanno-oo0ze OYr nanno-
rich clay, feldspathic sand and silt, and ash. It is interesting that

light-colored glass and zeolitic substance tend to be rich in the upper
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Diagnostic heavy minerals are green hornblende

sequence of the core.

and clinopyroxene.
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Szear Slide Anslysis of the Samples cored at Stations Hod, 58, 65, and 73, KA72-2

CHISF CON3TITUENTS
|SAND : STLT: P
CLAY  RATIO @
q 4 3 =
- o d o H =& - g
25 g p . 2] 8B Baag 58 B2 E z
B B L = $ 2 E :
= p 2 Bz d® 5 Es58 B 22 4 328 5 ., % Rea
El % |le = »|8 8 5 & 5 § B85, 3 F <% 288 22 ZEF 8
8|5 83|54 5 28 33825 258 2% 25 38 823 2
E| % |a 5 8|5 &3 & 8353z 4583 £8 BE § 3 ¥ & =a B
35 [too o o] 5 5 2 80 5 2 2 fndiolnria-bearing ash
50 | 30 20 50 5 30 tr 50 trtr b br 1o Rodiolarin-rich, glass sendy mud
246 80 15 5| tr tr -1 ? tr o tr 80 Pallat send
321 5 30 65| tr 3 5 15 5 5 30 35 Pallet pilty clay
427 |95 5 0| tr § tr 10 tr tr = Pallet oand
466 | 35 45 z0| 7 8 525 3 it 515 35 Pallet sendy ailt
@ |70 | 40 10 s0 | tr 5 20 20 35 10 0 Pallet ssndy silt
" 726 50 40 10| tr 5 10 50 $r 2 a0 10 Spicule-bearing ash
727 % 10 0| tr 5 20 1 40 30 Spicule-rich aand
728.5/ 80 20 O 7 8 5 30 5 10 tr 30 tr 3 Glasay sand
728.8) 20 80 O | tr 5 tr tr 3 90 Unknown microfonsil coze{caleareous)
30 0 3 7010 5 | 3 tr 40 35 1 3 otr 4T tr tr tr Hanno- and radiolaria-trace, caleersous silty clay
34 |10 65 25| 5 10 5 10 20 25 tr 5 2 3 1 7 10 Forazm-bearing, nanno-rich, cslearecus elayey silt
33 362 B[ 4 4 5 10 tr 0 34 ke 315 tr W0 2 10 Hanno- & diaton-bearing elayey silt
40 5 8 15 | tr tr 30 10 315 w20 20 5 Hanno-bosring, distos- & foran-rich glase pilt
525/ 15 70 15 | tr 2 1 tr 35 1o 15 tr 3 15 5 5 10 Hanno- & diaton-rich glasay silt
57.5| % o2 1 30 tr o tr 5 tr Hanno- & diatom-trace, forum-bearing ash
60 | tr 30 70 2 tr 2 4 10 tr 2 tr tr 2 5 Diaton- & nenno-trace, silty elsy
B2 | 5 95 0|6 15 5 S tr 10 tr 5 tr tr Hanno- & forez-trace oilt
82a | 30 70 25 40 10 tr tr tr tr 3 IS tro2 tr tr Foram, nanmo- & dimtom-tracs, feldspathic sendy silt
89.5| 2 2 73| 10 10 tr trotr tr 30 2 2 5 Vanno-bearing, caloarecus silty clay
99.5| 5 40 55 10 10 15 5 20 30 tr 7 e tr 1ot Hanno- & fora=-trace, calosracus silty clay
102,520 70 10|20 15 1o 30 20 tr 5 tr, trotr Dietos-, foram- & manno-tracs, csleareous mandy silt
5 6 30|10 5 15 4r 5 tr 20 30 3 5 1 tr &r i 18 Foraz-trace, nanno-hearing, clayey silt
106 | tr 70 30| 5 5 10 15 tr 25 tr 25 tr 2 4r 5 lonno-baaring, clayey ailt
85| 70 30 25 15 30" o2 10 tr 5 8 5 tr Forac- & distom-beering, chlorite-rich ailty sand
o (122 (80 Zo o |30 40 10 5 117 T3 4 [ Forac-tracs, feldspathic fine mand
R R 0 10 90| 5 10 3 40 5 2 2 30 Dintoz-trace, nanno-bearing, pallet clay
137 %0 10 0|30 35 tr io 3 5 tr tr 15 tr Diatoz- & nsnno-trace, forsm-rich, feldspathic fine sand
47 |40 60 0 |25 30 7 3 25 3 5 1 ot tr Foram-, nanno- & distom-trace, calosrecus sndy silt
48 | 25 60 15 | 30 35 2 20 5 ? tr 2 2 tr tr Forsu- & nanno-tracs, diatom-haaring, sandy silt
161 |90 1o o |20 15 10 tr 2 20 tr 2 tr 225 te Dinton- & nanno-trace, foram-rich, calcaracus pand
173 30 40 30 | 5 o 0 tr 20 1o 20 3 5 2 g Diatom-booring, foraz-rich, sandy mu
183 | 5 0|2 27 tor 5 tr 3 tr 30 tr Hanno- & diatom-trace, forsm-rich, feldopathic fine mand
185 Q10 50 | tr tr tr 15 3 tr 10 lianno-rich clay
213 25 45 30 |35 30 10 tr 10 3 3 2 95 tr Kanno-trace, distom-besring, foram-rich sandy mud
214 [ tr 40 60 |15 15 10 50 v 3 5 trotr 3 Foraz-trace, nenno- & diatem-bearing milty clay
234 10 90 0 |40 35 2 20 5 2 tr Hanno-trace, sondy silt
237 5 30 85 5§ 'Y 10 65 tr 5 1 3 6 Diatom-trace, foraw- & nanno-bearing silty clay
276 tr100 0 |30 35 20 tr 5 4 3 1 tr ot Fors=-, nanno- & diatoz-trace, very coarae ailt
293 15 65 0|35 40 10% 10 1 2 tr tr Piaton- nod nanno-truce, sandy ailt
305 | 5 45 50 [ 5 20 1o 10 25 tr 3 20 # 3 Nanno-bearing, diaten-riah silty olay
%2 |95 5 0|35 25 30+ 2 2 3 tr Nanno-trace, lithic fine aand
3T4A trotr }g . 20 20 50 Diatos-rich, nanno-ooze
3748 |10 30 60 | 5 10 ¢ tr  tr 20 tr kr 50 Diatom-rich, nanno-ooze
9 |30 60 10| 5 10 20 30 tr 10 tr 5 20 Zaolitio(7) ash
12 [10 4050| 5 5 5 13 5 5 3 1 5 350 Diaton-trace, f bearing,
30 0 40 &0 5 5 10 20 20 5 1 4 5 30 Diaton-besring, muddy nanno-ocoze
43.5| 0 60 40| 2 1 50 40 5 2 tr tr tr Hanno- & diston-tracs, palagonitie(?) ash
54 |60 o o 100 hah
55 520 75| 5 5 5 20 10 50 tr 2 3 3 Diaton- & naono-trace, tuffacecus silty clay
8 |95 5 035 25 10 2 3 25 tr lonno-trace, foram-rich fine sand
92,5 0 &0 40 5 5 10 30 0 tr 3 tr “Tuffacecus mud
160 9% 5 0|t 3 15 = 2 20 h
log 0 5 95 [t tr 5 tr 90 tr tr Manno-trace cley
105 5 20 5 [t 1 tr tr 20 trotr 12 15,20 Distom- & foram-benring, nonno-rich silty clay
1o 10 40 50 | 10 10 3 tr 30 e 11 1 3 20 Distoe-trace, foram-boaring, nanno-rich caleareous mud
12.5(8 5 0|20 35 5% ¢r 5 0 5 10 tr Hanno-troce, foran-rich, Teldapathic onnd
134 3 31 60 | tr 3 10 tr 7 60 1 2 35 tr 10 3 Dinton= & nanno-bearing ailiy clny
a 136 25 55 20 5 5 40 tr 3 20 0 1e 15 tr lanno-trace, tuffaceous aandy cud
139 |8 20 o0 30 tr 50 5 3 10 tr Diatom-traco, foldapathic ash
141,50 90 10 tr | 5 10 § 20 3 10 45 tr 1 Dintom- & nunno-trace, glase-rich, heavy siseral mand
144.5/ 90 10 0 | tr 3 65 tr 2 10 tr -t otr Diatom-, nanno-, & forem-trace ash
1635/ 80 10 0| 5 1D 5 20 0 3 45 2 tr Hanno-trace, foram sand
163 60 30 10 | 5 20 20 0 18 25 2 tr Nanno-trace, foras-bearing, silty ssnd
2215/ 30 60 10| 5 5 5 40 tr E5 2 3 tr tr 10 5 Diatom~trace, nanmo- & foras-rich, tuffsceaus mud
265 |10 %0 0 |15 50 10 10 10 5 tr tr tr tr Diatos-, nonfo- & foruo-trace, hornblends-rich foldepathic sand
305 |10 70 20 |10 30 20 tr 5 19 3 5 5 3 Namno- & diaton-hesring olayey silt
342,5| 20 50 30 | fo 20 5 10 30 2 3 4r o 20 Dinton-trace, manno-benring, sendy mud
315 |20 B0 o |15 35 10 15 15 10 tr 1ot Diaton-, nanss- & fovan-trace, foldspathic milt
400 | 20 50 30 |20- 35 9 19 1o 3 3 Diaton- & nanno-bearing, feldapathic sandy mud
430 Q9 70 30 |15 30 10 25 tr 5 10 5 Hanno- & forsm-rich, cloyey silt
510 30 T0 O (10 40 20 tr tr 15 5 5. 2 tr 3 Forsc-trace, nanno- & dieton-besring, feldspathic sandy ailt
650 | 20.60 20 | 10 20 tr 10 10 tr 5 10 5 tr 30 Diatom-rich, maeno mud

* Including lithia fragments.
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4, Micropaleontological studies of core samples

1) Nannoplanktons

by Shiro Nishida

This preliminary report is the study of fourteen samples taken from

the core catcher or apex of piston and gravity corers. Smear slides

were prepared and light-microscope techniques were used to identify

nannoplankton species. Identified nannoplanktons are as follows.

St.
' st.
St.

St.

St.

St.

St.

St.

St.

5t.

St.
St.
5t.

2, mud in core catcher: barren.

10, mud in core catcher: unidentified nannoplanktons.

15, mud adhered to pilot corer: Cyclococcolithus leptoporus,
Gephyrocapsa oceanica, Hellcopontosphaera kamptneri and un-
identified nannoplanktons.

21, mud in core catcher: Gephyrocapsa oceanica and unidenti-
fied nannoplanktons.

23, sand in core catcher: Cyclococcolithus leptoporus, Gephy-
rocapsa oceanica, Helicopotosphaera kamptneri and unidentified
nannoplanktons.

25, apex of gravity corer: Cyclococcolithus leptoporus, Gephy-
rocapsa oceanica, Helicopotosphéera kamptneri and unidentified
nannoplanktons.

26, apex of gravity corer: Cyclococcolithus leptoporus, Gephy-
rocapsa oceanica, Helicopontosphaera kamptneri and unidentified
nannoplanktons.

27, apex of gravity corer: Cyclococcolithus leptoporus, Gephy-
rocapsa oceanica, Helicopontosphaera kamptneri and unidenti-
fied nannoplanktons.

28, apex of gravity corer: Cyclococcolithus leptoporus, Cocco-
lithus pelagicus, Gephyrocapsa oceanica, Helicopontosphaera
kamptneri and unidentified nannoplanktons.

29, apex of gravity corer: Cyclococcolithus leptoporus, Gephy-
rocapsa oceanica, Hellicopontosphaera kamptneri, Pontosphaera
japonica and unidentified nannoplanktons.

31, mud adhered to core catcher: barren.

56, mud in core catcher: Dbarren.

65, mud in core catcher: Cyclococcolithus leptoporus, Gephyro-



capsa oceanica, Helicopontosphaera kamptneri and unidentified
nannoplanktons.
St. 73, mud in core catcher: Gephyrocapsa oceanica and unidenti-

fied nannoplanktons.

2) Benthonic foraminifera

by Tokuhiko Kameyama

The quater core samples of St. 23-1, 23-2, 25, 26, 27, 28 and 29 are
divided into three parts vertically, and one of them is sampled for the
study of benthonic foraminifera. The others are used for the sedimen-
tological study and the further study.

The samples for the benthonic foraminiferal study are used under the
following purposes: (1) The research of relation between arrangements
of sand grains and benthonic foraminifera to discriminate between authoch-
thonous and allochthonous assemblages and to know the living positions of
benthonic foraminifera; (2) The study of benthonic foraminiferal assem-
blages.

Fach core sample is cut off at 3 cm length from the top of core, num-
bered as zero, and then the remained core samples are cut off at 5 cm
length interval and numbered as 1, 2, 3, ..., n, from 3 cm to the bottom
of cores, respectively. Zero and odd numbered cut samples are used for
the study of benthonic foraminiferal assemblages and the others are for
the research of relation between the arrangements of sand grains and
benthonic foraminifera. The formers are washed through the sieve of 200
mesh and the latters are used to make many lacquer peels of vertical and

horizontal sectiomns.,

5. Organic matter geochemistry
by Kazuo Taguchi and Nobuo Hayashida (Stations 2, 10, 23),
Nobuo Hayashida and Manabu Shiobara (Stations 56, 58)

A total of 156 core samples by the gravity and the piston corers
was collected from 5 stations as listed below for the study of organic
geochemistry. The core samples taken were divided into three or four
parts and then were cut off at intervals of about 20 centimeters for the
analysis.

All samples were frozen immediately after collection and were pre-
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served for the future studies which will be covered by the analyses of
organic carbon, various hydrocarbons, amino acids and porphyrin compounds.
The results of macroscopic and microscopic observations on those

gamples are described in other parts of this report.

Station Corer Core Length No. of Samples
2 Piston 660 cm 25
10 Piston 1046 53
23 Gravity 80 4
56 Piston 745 37
58 Piston 757 38

6. pH, Eh measurements
by Masato Nohara

The values of pH and oxidation-reduction potential, Eh, were meas-—
ured with Hitachi-Horiba Model F5 pH meter.

A glass and calomel (3.5 M Kel internal soln.) elctrodes, a platinum
and calomel (satu. Kel internal soln.) elctrodes were used for measure-
ment of pH and Eh, respectively.

The pH values which were measured at several points of the core
showed about 7.0 to 7.9 pH.

The Eh values showed oxidation state or reduction state reflecting
chemical characteristic condition of each core.

The result of measurements are shown in Table 4.
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Table 4
pH & Eh measurements

Station

St. 2 Depth (cm)* 0 20 100 - 300 600 680
pH 7.6 7.5 7.5 7.5 7.4 7.4
Eh (mv) +250 +250 +150 +150 +130 +130
St. 21| Depth (cm) 0 200 400 600 800 1010
pH 7.4 7.4 7.4 7.4 7.4 7.4
Eh (mv) -160 -175 -150 -160 -170 -170
St. 56 | Depth (cm) 0 295
pH 7.1 7.0
Eh (mv) +500 +475
St. 58 | Depth (cm) 0 70 230 407 617
pH no measurement
Eh (mv) + 5 +150 +130 +180 +100

St. 65| Depth (cm) 0 200 400
pH 7.8 7.8 7.9
Eh (mv) - 50 -170 -100

St. 73| Depth (em) 200 400 600 670
pH 7.7 7.5 7.7 7.7

Eh (mv) -140 -160 -115 -100

* Depth (cm) from the top of the core

- 78 -



7. Soft X-ray
by Tetsuro Harata, Hideo Kagami, Kenichi Otsuka and Chiaki Igarashi

Soft X-ray radiography was used to observe sedimentary structures

in the samples cored at Stations 2, 21 and 65.

Apparatus: TFuji-Rontogen Type K-2 (A.C. 100V, 60 KVP, 5 mA, 0.4 A)
Type of film: Fuji Softex Film, High speed
Developer: Fuji Sofdele

Fixing bath: Fujifix

Station 2: Two parts, 10 to 30 cm and 160 to 180 cm from the top, were
radiographed. The radiograph (160 to 180 cm) showed many
mottled structures by burrowing organisms.

Station 21: A 615 cm long half core was radiographed on seven films.
Many sedimentary structures such as parallel lamination,
cross lamination and convolution, which were indiscernible
to the naked eye, were observed. (See Fig.‘35.)

Station 65: A 390 cm long half core was radiographed on 15 films. Many
sedimentary structures, which were invisible to the naked

eye, were observed.

8. Shear strength measurements
by Hideo Kagami

The fall cone penetration apparatus of the Geonor, Norway was
adapted to measure shear strength of the piston core samples. A come of
a certain weight and apex-angle is suspended vertically over and just
touching the surface of the clay samples. When the cone is réleased, it
penetrates into the sample. The depth of the penetration gives a measure
of the undrained shear strength of the clay.

Since the measurement is carried out without confining loads, the
strength shows, in general, a cohesion of the clay samples.

The investigation indicates the importance of the measured-shear
strength values of the abyssal clays as well as the importance of relating
the fall cone test to the type of sampler used or to the disturbance of
samples during its operation.

The core sample from St. 2 is taken by the Aluminium Piston Corer.

The results of the fall cone measurement is shown in Fig. 36 and Table 5.
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Fig. 35.

Prints of radiographs of the
samples cored at St. 21, showing
the sedimentary structures which
were indiscernible to the naked
eye. (A): Cross lamination, 141
to 146.5 cm; (B): Disturbance in
the sandy part, upper half of the
radiograph; (C): Convolute
lamination.

160 |
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Measured values of the upper 300 cm show somehow disturbance of the core

samples during the operations.

red clay value (Fig. 36).

Those of the lower 300 cm show a typical

The fall cone measurement of total seven stations were carried out

duirng the cruise.

Fig. 36.
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9. List of distribution of samples
by Tetsuro Harata
Station | For pre- Tokyo Univ. | Kyushu Univ. | Tohoku Univ. | Kansai Group
servation | (Kobayashi) (Ohara) (Taguchi) (Nishida)

Sta. 2 1/2-m 5/16 1/8 1/16
Sta. 10 1/2-m 1/6 1/6 1/6
Sta. 21 1/2-m m 1/2

(Harata)
Sta. 31 5 gr.
Sta. 56 1/2-m 1/6 1/6 1/6
Sta. 58 1/2-m 1/6 1/6 1/6
Sta. 65 1/2-m m 1/2

(Shiki)
Sta. 73 1/2-m m 1/2

(Shiki)
10. Records of Piston core log
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CraviTY CORES

Oa

0
by Tetsuro Harata, Jyonosuke Ohara and Takao Tokuoka

Visual core description
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2. Minera}ogica] studies of core samples (Stations 23, 25, 26, 27, 28
and 29

by Jyonosuke Ohara

Mineralogical studies of the core samples were carried out and the
results are shown in the following table (Table 6).

The method of observation is shown in 7-3-1.

Results: Hornblende and pyroxene will be brought from volcanic ash
and zircon and tourmaline, etec. will come from the rocks of the land.

The formation of pyrite and glauconite is noteworthy.

Table 6. Constituent of the core samples of 8%,23,25-29,
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3. Micropaleontological studies of core samples: foraminifera
(Stations 24-29)

by Mutsuji Aoshima

Living populations of the benthonic foraminifera collected by the
Phleger type core sampler which was used as the pilot of the gravity
corer were analysed. Uppermost 1 cm of the core samples were cut off and
fixed by the neutralized solution of 10% formalin. After the fixatiom,
samples were washed with water by 200 mesh sieve. In order to distinguish
living individuals, washed materials were immersed in Rose Bengal solu-
tion (1g/L) for 24 hours for staining the protoplasms. After staining,
the samples were washed with hot water in order to wash off Rose Bengal.
Then, the samples were dried and all the "living" individuals were picked
up and identified. Characteristic species of each sample are as follows:

St. 24: Bolivina robusta Brady, B. cf. costatus d'Orbigny B. cf.
pacifica Cushman & McCulloch, Uvigerina schencki Asano, Rectobolivina
raphana (Parker & Jones), Florilus manpukujiensis japonicus (Asano),
Cancris auriculus (Fichtel & Moll), Cibicides aknerianus (d'Orbigny),
Rosalina vilardeboana d'Orbigny, Cassidulina carinata Silvestri, Fursen-
koina cf. schreibersiana (Czjzek), Saccammina cf. longicollis (Wiesner).

St. 25: Bulimina marginata d'Orbigny, Cancris auriculus, Pseudo-
eponides japonicus Uchio, Cassidulina sp.

St. 26: Bulimina marginata, Bolivina robusta, Bolivina spissa
Cushman, Bolivina bradyi Asano, Nonionella globosa Ishiwada, Gyroidi-
noides nipponicus (Ishizaki), Fursenkoina cf. schreibersiana, Chilosto-
mella ovoidea Reuss.

St. 27: Trifarina kokozuraensis (Asano), Cassidulina carinata,
Nonion nicobarensis Cushman, Globocassidulina subglobosa Brady, Gyroidi-
noides nipponicus, Cassidulinoides parkerianus (Brady), Buccela cf.
inusitata Andersen.

St. 28: Bolivina pacifica, Trifarina kokozuraensis, Nonion nicoba-
rensis, Cassidulina carinata, Gyroidinoides nipponicus, Chilostomella
ovoidea, Saccammina cf. longicollis.

St. 29: Bulimina striata d'Orbigny, Cassidulina carinata, Gyroi-
dinoides nipponicus, Pullenia bulloides (d'Orbigny), Reophax scorpiurus

Montfort, Phizammina indivisa Brady.
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4, List of distribution

by Tetsuro Harata

Station Quantity of distribution University and group
(representative)
Sta. 23 No. 1 the upper part (3 cm) Tokyo Univ. (Aoshima)
the half cut lengthwise Kyushu Univ. (Kameyama)
" Kwansai Group (Nishida)
No. 2 all Kwansai Group (Nishida)
No. 4 all Tokyo Univ., for pre-
servation
No. 5 the half cut lengthwise Kyushu Univ. (Kameyama)
" Kwansai Group (Nishida)
Sta. 25 the upper part (3 cm) Tokyo Univ. (Aoshima)
;? the half cut lengthwise Tokyo gniv., for pre-
28 servation
the one fourth cut Kyushu Univ. (Kameyama)
lengthwise
L Kwansai Group (Nishida)
Sta. 29 the one fourth cut Tohoku Univ. (Taguchi)

lengthwise

Tokyo Univ., for pre-
servation

Kyushu Univ. (Kameyama)

Kwansal Group (Nishida)

5. Records of gravity core log

o B
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9, Drepcineg THE OcEAN FLOOR

1. Purpose and main results (Okinawa trough)
by Rhyohei Takahashi and Kiyoshi Ishibashi

In Kyushu, the Tertiary is widely distributed both in the north-
western and southeastern sides, setting apart the middle Kyushu.

The middle part of Kyushu seems to be continuously uplifted since
the late Cretaceous, and corresponding to this upheaval movement, the
Tertiary basins had gradually shifted to outer side respectively. As this
movement seems to be of an expression of the Ryukyu arc, the Tertiary
ranging from the Amakusa to the Nojima group on land might intensely be
developed in the inner area of the Ryukyu arc, particularly near and
around the Okinawa trough. To assure the presumption described above
and to interpret mechanism of the creation of the Okinawa trough, it is
necessary without doubt to take up trough-making solid rock from the
trough itself. As the northern wall of the trough appears to be covered
with just thin recent sediments, stations for dredge are chosen at 68,
69, 74 and 83.

While only recent deposits consisting of greenish blue clay and
sandy silt are obtained at St. 68, many pieces of solid rock are obtained
at other three stations.

At St. 69, a great amount of sandstones are obtained. They are pale
blue, massive, homogeneous, well sorted, fine to medium grained sand-
stones; nearly the same nature. Under the naked eyes, muscovite is pre-
dominant. A lot of small coal grains predominate too, which scatter homo-
geneously but sometimes arrange linearly, displaying thin beds. Because
these coal grains might be coalified in sandstone, not because of drift
origin, diagenetic grade could be determined with measurement of re-
flectance on polished surface of coal grains. In hand-piece scale,
turbidity structure is occationally observed. Compaction of sandstone is
not so intense. Because they are rather calcareous, paleontological
study will be carried out in future.

At St. 74 three kinds of solid rock are obtained. One is white-pale
bluish semi-solid siltstone. It rarely contains small fragments of mol-
luscan fossils. The second sort is white and very porous rhyolitic

pumice. The third one is manganese-coated pebble. Most of them are
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sedimentary; the only one exception is two-pyroxene andesite. Sedi-
mentary rocks are fine grained, well sorted, matrix-rich sandstones. As
on the surfaces of these pebbles, impressions of molluscan fossils re-
mained; the geological age of these pebbles might be determined by fur-
ther paleontological investigation.

At St. 83 a great amount of pumice is picked up. Although they
have a little different appearance, once compact, once porous, they might

be the same rhyolitic pumices.

2. Ferromanganese nodules
by Masato Nohara and Kenji Konishi

It has never been reported that many ferromanganese nodules exist
in southwestern Japan. During the cruise, ferromanganese nodules or
carbonates coated with mangan oxides are collected at the Sts., 2, 46 and
52.

The nodules at St. 2 are brownish and ellipsoidal in shape énd
large, about 5 cm in diameter. WNo core materials exist in the nodules.
Micro-nodules are found at the near top of the same core sample with
altered pumices.

The nodules dredged at St. 46, Amami plateau, are dark brownish and
spherical ellipsoidal, irregular in shape. Most of the nodules contain
phosphatic carbonates as nuclei which are moderately altered and replaced
with oxides partly. In addition, volcanic and detrital materials are
observed in the nodules as nuclei.

Especially, volcanic nucleus, two-pyroxene andesite (see petro-
graphic description) which is very high in maturity seems to be important
as to an origin of the nodules in this region (see the division of the
carbonate sediments and carbonate rocks with regard to the carbonates
coated with mangan oxides).

Preliminary chemical analyses are carried out on the nodules at
St. 46 in laboratory. The results of the analyses are shown in Table 7
with another data of nodules in the deep-sea and the Pacific Ocean.
Element weight percentages are expressed on a dry weight basis. The Fe
contents are higher than Mn contents.

According to the results reported already, a nodule collected from

shallow marine or near continental borderland or lake has following
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characteristics. They are more abundant in Fe than in Mn, the same as
shown in the table.

The Co contents vary from 0.2% to 0.3% and those of Ni from 0.2% to
0.5%. The average values of Zn and Pb contents are somewhat higher than
those of the deep-sea nodules. The Cu contents, however, are markedly lower.

It is notable that the contents of trace element are higher than
those of another shallow-marine nodules which have generally lower value

in the elements of Cu, Zn, Co, etc.

Table 7

Results of preliminary analysis

Element St. 46 Deep-sea nodule Pacific nodule
average (%) average (%) average (%)

Mn 13.28 18.97 17.03
Fe 21.89 11.68 12,17
Cu 0.087 0.400 0.310
Pb 0.209 0.100 0.017
Zn 0.081 0.055 =

Co 0.262 0.280 0.100
Ni 0.429 0.580 0.280
Sr 0.015 - -

Ca 0.145 - -

3. Mineralogical studies of dredge samples

1) Legs 1 and 2
by Jyonosuke Ohara

Mineralogical studies of the dredge samples at Legs 1 and 2 were
carried out and the results are shown in the following table (Table 8).
The method of observation is shown in 7-3-1.

Results: Hornblende and pyroxene will be brought from volcanic ash.
Zircon and tourmaline, etc. will come from the land. Formation of pyrite

is noteworthy in the samples of Sts. 9, 12 and 19.
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Table 8

Constituent of the dredge semples of the Legs 1 and 2.

e ‘
N o L:LL,AL Hatter Heavy latvter . - ﬁ_;
3“ Organ | | | Ueavy Minerals i
ke [ T o - N |
o isma 7,TRCON TOURMA HOEN- B]_"-S_‘
& di -LINE BLENDE mIRE |
g el . e = 3
’g EJ: =) o "
: B e .
Y = ol g fil g q g 1
H ol 5 =) 5,3 < @ i
© o o o o 0
q " 9. ol B 9 S = g G
= 2 O g oo o agl =M a @ g 21 IS 5] o i
= H o et | 0 © [ Ties s El &= | a 1
o 55 | ol H @ o 2 ] .-Cl’"ﬂ mEAR B g [gadH H 3
W@ e, w s s 08 o W Hig B n B0 S I I S | = [} ki
¢ ol lgetdd -ﬁhﬂr—{q qd OE 2 aee dd,, DB ES A g ER H :
i ”"g.ﬂul’?ooﬁp gpo‘-;mm-,ﬂ.‘.}—l o EdY HES 2208 §HdoRe] i
W 5 B B OHHrqum5ajr-w-‘1E-,‘-‘moﬂ)-mﬁsgq.,zaﬂwgmgwoj.an—j
3 AghRdigcl ooonal po Hol ke ne s mEE B L En=te
) 028 ReAda Faes BeshetE £3Y O bA GRS H R bag b R
'J;I" carse | @@ PO OO0 0 @'ﬁ[ 0® [ s O e RE
L 7] mifure @G p @o0l0@0o0low lee |, o | e @
Py ared )‘@wOD?O@)OoW @@ 0FO O @
| [ beonteane) [ @ w 9 0|0 06 oo w o lle o | o @ |
3 oW - Olo@E@0o|.w o0 10 - R O.O.. T
A iojo F - coe |owO T o olo@oe0O |01 o 07 po
g B 0/@w - +loo oo|owo, o0 0@ @ o | o o© -k
8¢z Gl@pO-loo@O| wlg 00olol@o e | ool o et gt
! A browrs 110w @o g o|lQw|o T 0®0o 0@o : o o .
| A 3Ty olfoNd @ e o Qlt Wo Oolo @0Qg9Qe @ 2 ? @ ol +0 i
|72 B blue ®@p . |Joo@=2|+ WO Q oo®@ogio00C 0 al9 O i
B Rard. G @ p -+ 0o Qf+ wlo o  |oc@voo o Col 0@ s
chaim A |Bl@ P o 10009 GQlow|o o 0 |ooc@eicoC O O ol o O
A @@ PEOCL0 |@wjo &) oc@al0l0O o o | ol @
/7| B8 yelew (00 P 0O0@OC 0@ w0 o 0@o 0o Dl i of *® ;
B brewrn @@ w(Q0000.0[@wi0 _ @0l |lopo ¢ | H o 10 i
9 A 70@%‘{@00000@_‘3\_{? ) j@e G Q0 O Ot ] %1
22 A ;-wOooO@o-wO. ® o o700 g & 7 . \
133 5 |ODPQOOO Ol w0 ®m Qg n O 7. @® i
=3 A [ it oo\u @ Qv v ool [ © 7 . shall sand
7] B PRI Y} | | ey
39 A @OwO000agae|ow? i 00 !
8,377 OO WOCc 0@n|aw|o 47 B S
o chain _.‘.wo@c,goo.\go s 5 ]
A, brown Qow@ODOQuow@ 1 © .
4/ 3, broww oowooO¢>00@wo oo o] !
A 9M;(v)<:40(‘0000@0-w ; (7 (o] g
A 3"‘/()00 Fo ol O mol. w &) L v‘_, i _C_J .
| 46 | ; w : @
sl A i - pope 8 e .
So | o
; 0]
=7 T o —ﬁ"";
$2 o |
P o ).
X B I I R
b : loo® 1 I [§] |
lLEEE)"D; @1 Dominant o GCommon N rare re.:ent Moy Well P: Pooy }J
0: P i

100



2) Leg 3
by Hakuyu Okada

The sediments dredged on the shelf (Stations 60, 61 and 64; see
Table 9) consist mostly of well-sorted, fine to medium sands. They are
characterized by the presence of considerably rounded grains, in which
well-rounded purple zircon was also recognized. Generally, opaque
mineral grains tend to be better rounded than others. Another character-—
istic feature is that microcline is often detected among feldspar grains.
Diagnostic heavy minerals are a suite of deep-green hornblende and clino-
pyroxene, some of which show worn outlines.

The sediments sampled on the Okinawa trough (Stations 68 and 69;
Table 9) are characterized by calcareous nanmoplankton ooze of grayish
green color (5G 4/2). They are more or less sandy to silty. Coarser
fractions contain such heavy minerals as green hornblende, clinopyroxene,

zircon, garnet, and so forth.

4, Micropaleontological studies of dredge samples

1) Nannoplanktons
by Shiro Nishida

This report is the study of over thirty-one dredge samples taken for
shipboard investigation during KH-72-2 Cruise. Smear slides were pre-
pared for this purpose. Light-microscope techniques were used to identify
nannoplanktons. Identified calcareous nannoplankton species are as fol-

lows (Table 10).

Table 9

Soonr 81ide Analysie of the Samplea drodged at Stations o, 60, 61, 61, 68 and 69
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Table 10.

Calcareous nannoplankton species
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s noEom om oG i
O oo Qe u ]
284 Ted BTG
Qi fh4g Soag
dai IR
y R “ L | tentative age
SHERTH 548 83ug assignment
e It e 0 e
dredge So Bl ges HAEL|
sampies 38 .5988 Seesdt
40 +008 B0 wTT @ |
@ - OO Lo 380G
G828 S5 BET
voooan G E A A !
st. I pure |
siltstone i
St. 6 o+ + + + + | Pleisto. or after|
St, 8 + % + o+ + | Pleisto. or after
sk, 9 + Hack + + | Pleisto. or after
+ + 4+ + + | Pleisto. or after
barren 1
D-blue + * + | Pleisto. or after|
5%.12 siltstone adhered |
to weight barren
B-recent + + o+ + | Pleisto. or after
B Ay barren
B-brown + + + | Pleisto, or after
St.17 cheain bag + + + + Pleisto. or after
A-recent + + + + + | Pleisto, or after
A-yellow + + +
A-gray *: + +
B-recent + + + + | Pleisto, or after
B-gray + + ¥ + |
St.19 A-recent + o+ + o+ + | Pleisto. or after
B-recent + + + + | Fleisto. or after
E-blue coarse | + + # + | Pleiste. or after
8t.22 A-recent + + I
B-recent + + + + | Pleisto, or after
St,33 A-recent barren
B-recent barren
chain bag-light By !
gray !
chain bag-gray + + 1
St.37 A + ++  + + + + | Pleisto. or after
St.39 A i + ++++ 4+ + | Pleisto. or after
5t.41 chain bag +oe + + | 1. Plio.
A-orowm barren
A-gray +FF o+ ++ ++4+ | 1, Mio,-m. Flio,
A-gray! + o+ 4+ + + | m.~1l. Plio.
A-pray pure + + o+ + + + | m.-1, Plio,
E-brown + + +
St,43 mud adhered to "
0B5-C *
St.4l mud adhered to |
OnE-A barren |
5t.45 mud adhered to !
OBE-F + + + !
56, LG ud awdneced vo | - 4o | Pleieto, oroarter
manganese nodules 1
st hE A ! + + + + | Pleisto. or efter
.50 A [ o + o+ | Pleisto. or afier
8t.51 mixed + + o+ + | Pleisto. or after
5t,52 mixed [ | o e | . Plio. |
o+ ++ + + & | Pleisto. or after!
8t.53 mixed ‘ ik ++ + ++ ! Pleisto. or after
+ + + L m. Plio.
B | + + + + 4% ! m,-l, Piio.
.60 recent + & + | Pleisto. or efter
St.61 recent + + + | Pleisto. or after
S, 64 + 4 + | Pleisto. or after
5t.68 gray mud ‘ + + + + | Pleisto. or after
gray sandstone + + + + + + I
light gray | + + 4 + | Pleiste.
sandstone |
8t.69 roraminiferous | g% + | Pleisto.
huard sandstone |
hard gray i barren
mudstone |
gray mud + + + + + Fleisto. or after
light gray mud + + + + Pleisto., or after
8t.72 +
St. T4 Teraminiferous v . .
sand
mud + + % + + Pleisto. or after
sl_mll beering S
siltstone
5t.79 sand % + o+ + or affer
st 60 + + o + or after
5t.83 foraminiferous - i 4 5 SEabER |
sand i

etearly, m:middle, l:late,
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2) Foraminifera (Leg 1)

by Mutsuji Aoshima

About 5 ml of the dredge samples were washed with water by 200 mesh
sieve, After drying, the samples were divided into proper volume and
all the individuals contained in the split-part were picked up. Identi-
fication of them are now in progress. Here, the gemeral characteristics
of the foraminiferal assemblage of each sample are described.

St. 4: Calcium carbonate of the foraminiferal test is apt to dis-
solve and most individuals are the species of the agglutinated test.
Characteristic species of the benthonic foraminifera are Phabdemmina
abyssorum, Phizammina indivisa, Marsipella elongata and Bathysiphon minuta.

St. 6: The dissolution of the calcareous test is scarcely observed.
The ratio of the benthonic to the planktonic foraminifera is about 1:10.
Most individuals of the benthos are the calcareous species. Character-
istic species are Nonion cf. nicobarensis, Planulina wuellerstorfi,
Epistominella sp., Pullenia bullcides, Globocassidulina subglobosa and
Sigmoilopsis schlumbergeri.

St. 8: Most individuals are planktonic species. The ratio of the
benthos to the plankton is about 1:20. As to the benthos agglutinated
species is very rare. The characteristic species are Cassidulina cari-
nata, C. depressa, Bulimina aculeata, Cibicides pseudoungerianus and
Epistominella sp.

St. 9: Dissolution of the calcium carbonate is observed. Most
individuals are agglutinated benthonic species. The characteristic
species are Phabdammina abyssorum, Marsipella elongata, Phizamina in-
divisa, Hoeglundina elegans and Tosaia hanzawai.

St. 12: The rate of the benthos is comparatively high and most in-
dividuals are calcareous species. Characteristic species are Cassidu-
lina carinata, Bulimina aculeata, Cibicides pseudoungerianus, Chiloste=-
mella ovoidea and Haplophragmoides sp.

St. 17: The ratio of the benthos to the plankton is 1:17 and most
benthonic individuals are agglutinated species. Characteristic species
are Phabdammina abyssorum, Marsipella cylindrica, M. elongata and
Nonion cf. nicobarensis.

Samples of St. 19, St. 22 and St. 34 were not studied in detail,

but the general characteristics of the assemblage resemble those of
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St. 4 and St. 9.
5. Molluscan shells both present-day and fossils recovered by dredging

1) Molluscs from the Daito ridge and Sekibisho bank
by Shoji Fujii and Tsuguo Shuto

Two samples of Molluscan shells were entrusted to examine in this
cruise. However, there are other samples of molluscan shells which were
collected by Smith-McIntyre bottom sampler and were collected by cylin-
drical dredging bag on the East China Sea shelf. These samples may be
described respectively in each section.

St. 51: Off Kitadaitojima

Ostrea denselamellosa Liscke

0. circumpicta Pilsbry

Chama iostoma Conrad
Pseudocypraea adansoni (Sowerby)
Gemmula cosmoi (Sykes)

Cuverina columnella (Rang)

Shells dwelling in shallow sea have been collected from about 1000 m
depth. This fact shows us that shallow sea dwelling species fall into
the deep basin by the current or other actions:

St. 69: West side of the Okinawa trough near Sekibisho

Akebiconcha kawamurai Kuroda

Calyptogena soyoae Okutani

2) Molluscs collected from the continental shelf of the East China Sea
by a pipe dredge

by Shoji Fujii and Hideo Kagami

We have obtained molluscan samples by a pipe dredge from five loca-
tions on the continentél shelf of the East China Sea.

Samples were collected for the sake of examining the sea level
changes of the last thirty thousand years. Because tidal zone and brack-
ish molluscs such as Anadara and Corbicula are reported from the end of
the continental shelf. Perhaps they lived in low sea level during Glacial
Time.

Species names are going to be distinguished. Some of them are listed

= 1A =



in Table 11.

A few molluscs are determined on tidal zones one such as ZAnadara
subcrenata, etc., Molluses lived on tidal zone less found than one of
the Northwest part of the continental shelf.

This list shall be added more species names and revised in near

future after distinguishing species names carefully.

Table 11

Molluscs from the continental shelf of the East China Sea
Station Number 60 61 64 79 80
Depth (m) 95 92 100 109 116
N. latitude 27°48.6" 27°46.8" 26°53.6"' 28°20.4' 2822 2452]
L. longitude 123°48.5' |123°48.0' |124°15,0' |125°27.5" [ 125°35.0'
Emarginula crassicostata (t )* Z
Tristichotrochus aculaetum (30-50 fm) 13 2z 3 2
Minolia elegantisculpta (100 m) 16 6 3 4
Tristichotrochus shinagawaensis (5-50 m) 2
Neocollonia pilula (t ) 4
Turitella fascialis (5-10 fm) 5 2 10 13
Siliquaria cumingii 2 2 5 2
Epitonium stigmaticum (5-10 fm) 2 1 1 5
Onustus exutus (10-20 fm) 30 10 1z VA** VA
Calyptrea sp. 5 5
Proterato callosa (t.-2 fm) 1 1
Neverita didyma (t) 6 3 30 35
Ficus subintermedia (5-10 fm) 7 1 1
Murex sobrinus (10-20 fm) 19 10 3 6
Olivella inornata (100-200 m) 3 5 3l 32
Nassarius caelatus (5-10 fm) 5 6 VA VA
Glycymeris rotunda VA VA VA VA VA
Acila insignis (50-100 m) VA VA VA YA VA
Sacella confusa (5-10 fm) VA 10 VA VA
Sarepta speciosa (50-350 m) VA VA VA VA VA
Bentharca aculptilis (100 m) VA
llawaiarca unwaensis (20-450 m) VA VA 7
Anadara tricenicosta (t -5) 1
A, subcrenata (t) 1 6
Oblimepa forskalii (50-100 fm) VA VA VA
Modiolus nipponicus (t) 5 3 b4
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60 61 64 79 80
Parvamussium caducum (80-100 £) VA 3
Propeamussium intercostatum (80-100 fm) VA VA 2
Pecten albicans (20-30 fm) 15 1 1 5 10
Chlamys sp. 7 13
Cryptopecten vesculus (10-20 £fm) 10 11 23 2 7
Plicatula muricata (t) 20 6 VA
Notostrea musashiana (50-400 m) 4 VA VA
Anomia lischkei (t) 3 10
Ctenoides lischkei (t -5 fm) 1 1
Crassatellites japonica (70-750 m) 8 6 3 1
Glans hirasei (10-20 fm) 15 VA VA 24
Vasticardium alteranatum (t -5 £fm) 3 5 1 #
Frigidocardium exasperatum (10-20 fm) 24
Callista chinensis 1
Yenus foveolata (t) VA 7 5 VA VA
Paphia euglypta (t) 1
By exerta (t) 1 1 3 2
Placamen tiara (t) 1 3 4 10 20
Pitar guttata (100-200 m) 3 z 7
Cardilia semisulcata (10-30 m) 10 1 1
Abrina lunella (10-100 m) 20 6 VA
Semelanpgulus myatensis (10-30 m) VA VA 3
Bathytellina citrocarnea (150-300 m) 23 7
Verticordia japonica (70-750 m) 13 6 13 1 1
Mactra sulcatalia (t) VA 8 3 VA VA
Solecurtus divaricatus (t) 4 4 4 4
Solen sp, s 8
Entalinopsis nivesum (50-500 m) VA VA VA VA VA
Graptacme buccinulum (10-40 m) 14 4 1 5

*#1iving depth t: tidal zone fm: fathom m: meter

*%YA: Very Abundant
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6. Organic matter geochemistry in some dredge samples
by Kazuo Taguchi, Nobuo Hayashida and Manabu Shiobara

A total of 19 dredge samples was collected from 19 stations in-
cluding stations 4, 8, 9, 12, 17, 19, 22, 33, 39, 41, 53, 60, 61, 64,
68, 69, 74, 79 and 80.

All samples were frozen immediately after collecting and preserved
for future studies of organic carbon, various hydrocarbons, aminc acids
and porphyrin compounds.

Thirteen samples selected as in Table 12 were examined for the
analysis of bitumen tentatively on board. Mud samples, which caked upon
drying, were pulverized to a particle size of 150 mesh or less. The
powdered sample was refluxed with a mixture of 90 per cent benzene and
10 per cent methanol. After refluxing at the boiling point of the sol-
vent for about 10 hours, the mixture was colled and preserved for all sub-

sequent analyses.

Table 12

The samples used in bitumen analysis
and the description on the color of bitumen

Station Bitumen Station Bitumen

- 33 +

8 = 39

9 + 41 -

12 ++ 53 =

17 + 64 +

19 ++ 68 ++

22 ++

+++: Brown (Very abundant bitumen)
++: Light brown (Abundant)
+: Yellow (Less abundant)

Light yellow to colorless (Very poor)
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7. Description of some rocks recovered from Amami plateau and Daito
and Okinodaito ridges

1) From Amami plateau to Okinodaito ridge
by Kenji Konishi

Two sets of the aseismic submarine to nearly submarine ridges
( = remnant arcs of Karig, 1972) characterize a major geotectonic fea-
ture of the Philippine sea basin, that is, a peculiar marginal sea
bordered by three active island arc systems, Izu-Bonin-Mariana to the
east and south, Nankai-Ryukyu to the north, and Taiwan-Luzon to the west.
The Kyushu-Palau ridge running parallel to the West Mariana to the east,
and to the active arc of the Mariana to the further east separates the
West Philippine Sea Basin from the series of the interarc basins, Parce
Vela-Shikoku, West Mariana, and Mariana to the east, and appears to
truncate the southeastern ends of the three northwest-southeast trending
inactive ridges, Okidaito, Daito and Amami, which are parallel to the
Philippine ridge (Ben-Avraham, Segawa and Bowin, 1973; Central Basin
Fault of Hell, 1948), an extinct mid-oceanic ridge.

Besides the Quaternary emerged reefy sediments capping the isles of
the Borodino (Kita- and Minami-daito) and Rasa (Okinodaito), the sole
direct stratigraphic control now available comes from the deep subsur-
face drilling of the total depth of 431.67 m at Kita-daito. The drilling
terminated still within the shallow water carbonates indicates that the
thick Lower Miocene sequence is unconformably overlain by the Pleistocene
intact, dolomitized atoll complex of some 100 m in thickness (Hanzawa,
1941). A fadrly thick layer with a velocity of 6.0 km/sec has been mapped
beneath the Okinodaito ridge from seismic refraction survey (Murauchi
et al., 1968).

So far, various interpretations have been presented to the nature of
the three inactive ridges at the northeastern corner of the West Philip-
pine Sea basin:

(1) a relict of an old geanticline (Hess, 1948);

(2) an orogenic mountain range where volcanism has played only a

minor role (Dietz, 1954);
(3) a submarine massif in Cenozoic geosynclinal region (Puscharov-

sky and Udintzev, 1970);
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(4) Cretaceous to Paleogene volcanic chains with or without capping
of the contemporaneous reefy complex (Konishi, 1965);

(5) the western extension of the Darwin Rise (Mogi, 1969);

or,

(6) ancient arc systems associated with the Mesozoic Philippine mid-

oceanic ridge (Ben-Avraham et al., ibid.).

The geomorphological relations just described suggest that the deve-
lopment of the three ridges predates the generation of the Kyushu-Palau
ridge. According to Karig (1971), the Kyushu-Palau ridge formed prob-
ably during Eocene, prior to the early Miocene opening of the Parce Vela
basin to the east. The conclusion that the Philippine ridge was active
during Mesozoic (Cretaceous?), therefore, could be an independent sup-
porting evidence to the temporal relation between the aseismic ridges in
the Philippine basin as suggested from the geomorphology.

Regardless to whether the three ridges represent a relict of ancient
continent split and drifted during the Mesozoic from the south to the
north, or a sunken remnant of an island arc system where the plate
originated from the Philippine ridge was once being consumed, the rocks
forming the "basement" of the ridges would be expected to be either con-
temporaneous to, or even older than, the period while the Philippine ridge
was still active. In this connection, an intriguing hypothesis of South-
ern Land (Tokuoka, 1967; Harata et al., 1970) which was advocated to in-
terpret the provenance of orthoquartzite pebbles found from Kii penin-
sula (Honshu), Muroto peninsula (Shikoku), Nichinan area (Kyushu),
Yakushima, and Kasari peninsula (Amami-oshima), may attract our interest
keenly, as a very similar, if not the identical, orthoquartzite pebbles
were recently found in the Paleogene sequence of Okinawa-jima (Konishi
et al., 1973), so far representing its southernmost locality.

However, there may still be another alternative to account for the
origin of the three ridges. These ridges might have been resulted from
a volcanism which was activated or rejuvenated later in the process of
the "secondary" gragmentation of older "continental block or island arcs,"
as, according to Mogi (1970), a northwest-southeast trending structure
next to the Amami plateau could be a rather young even, which might even
postdate the generation of the present-day Ryukyu trench.

In brief, our present knowledge strongly suggests that the West
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Philippine basin represents an older oceanic unit, which is distinectly
separable from the younger arc-and-interarc basin system of the East
Philippine basin to the east. Therefore, it -is the logical step to con-
centrate our survey, both geological and geophysical, on these three
aseismic ridges at its northeastern corner with the hope that the result
will supply essential clues to solve the various problems involved in

the geotectonic frameworks of this remnant ocean within the marginal sea.

2) 1Igneous rocks collected from the Daito, Okinodaito ridges and from
the Okinawa trough

by Kiyoshi Ishibashi

It is well known that many volcanic rocks, such as pyroxene andesites,
exist in Yaeyama, Senkaku and To-kara districts of Ryukyu arc, southwestern
Japan. However, the submarine distribution of the volcanic rocks is not
well known.

Among the purposes of our navigation, the first is to make clear the
distribution of wvolcanic rocks under sea water near Ryukyu arc and the
second is to make clear the compositional difference between volcanic rocks
of oceanic bottom, oceanic rises and land volcanic rocks. For this reason,

the following stations are selected.

Station No. Areas Results

St. 46 Amami plateau Mn-nodule only

Among the samples, two samples have
a core of two pyroxene andesite

St. 48 Kita=daito ridge Pumice, Pyroxene andesite

St. 50 Hornblende andesite

St. 51 Pyroxene andesite tuff and Tuff
breccia and Dacite (?7)

St. 52 Okino-daito ridge  Pumice and Pyroxene andesite

S8ts 53

St. 69 Okinawa trough Pyroxene andesite

Collected samples are cut immediately in laboratory by 10-inch

Maruto's diamond cutter and some of the chips are used for a thin section.
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To make rock slices, the ordinary method was used for fresh
samples; however, altered or loose samples were solidified by using

cyanobond or lakeside cement before grinding.

Description of rock (St. 46, No. 375)
Occurrence: the core of Mn—-nodule

Rock name: two pyroxene andesite

The rock is gray to brownish gray and porphyritic with plagioclase
and pyroxene phenocrysts. In this section, phenocrysts consist of ortho-
pyroxene, plagioclase and clinopyroxene of augite composition. Ortho-
pyroxene is euhedral crystals up to 2-3 mm in diameter. The cleavages
are well developed and very weak pleochroism is recognizable. Plagio-
clase is lath shape up to 3mm in length with albite and carldsbad twin,
Compositional zoning of the plagioclase 1s not strong. Clinopyroxene is
euhedral to subhedral crystals, not so abundant as orthopyroxene in the
rock. Ground-mass show intersertal to glomeroporphyritic texture and con-
sists of lath shape plagioclase, orthopyroxene, clinopyroxene, magnetite,
ilmenite, apatite, brown cyrstallite, calcite and volcanic glass. The
margin of maffic minerals changes to chloritic mineral or bowlingitic
minerals. Volcanic glass is changed to palagonitic materials.

As for microscopic observations, the two pyroxene andesite (St. 46,
No. 375) is not so different from the volecanic rocks of Ryukyu arc. How-
ever, it is very interesting to mote that apart from the recent volcanic
regions, such as Daito-jima Okino-daito jima areas, andesite volcanism

occurred post Miocene time near sea mountains.

8. Records of dredge log
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[0, SMiTH-McINTYRE BoTTOM SAMPLER

1. General remarks
by Tsuguo Shuto

Smith-McIntyre sampler was used to obtain bottom samples from the
particular area including from the edge of the shelf to the continental
slope to check how benthonic organisms, especially those with shells, and
their remains are distributed in that geographical part. Under the limi-
tation of the schedule we could not afford enough number of locations.
Under this circumstance the present work is regarded as a preliminary
one. Stations were selected off Miyazaki (Sts. 34, 35 and 36) in Leg 1
and shelf-edge of East China Sea and its neighbouring continental slope
of Okinawa trough (Sts. 78, 81 and 82) (Table 13).

The sampler was operated through the following procedure. The wire
was pald out at a speed of 0.8 m per second until the wire length became
equal to the depth, when winch was stopped to make the dip of the wire
minimum. Then the wire was again paid out at a speed of 1.5 m per
second until the sampler reached the bottom. The hoisting began at a
low speed until the tension-meter indicated detach of the sampler from
the bottom. Afterward hoisting speed was maintained at 0.8 m per second.

It was found that the sampler reflected the phonic wave by its
upper surface and verified a similar effect of sounding as is expected
by use of the pinger. Namely we could recognize accurately the sinking
process of the sampler to the bottom.

All the samples contain few marco benthos, although some of the
samples (for example, St. 36) contain abundant remains of shelled
organisms. This fact indicates difficulty of contitative comparison
of living organisms between samples. At least samples of two hauls at

each station is desirable for the original purpose.

List of Distribution of Samples
Ohara: 10 g each from all the samples
Nishida: 20 g each from all the samples

Shuto: Remainder part of the samples
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2. Mineralogical studies of samples
by Jyonosuke Ohara

Mineralogical studies of the samples were carried out and the re-
sults are shown in the following table (Table 14). The method of obser-
vation is shown in 7-3-1.

Results: Hormblende and pyroxene will be brought from volcanic ash.
Zircon and tourmaline, etc. will come from the land. Formation of

glauconite is noteworthy.

Table 14. Constituent of the samples of Smith-McIntyre Sampler

(Station No.) 4k 35%% 36K kK
Volume of Coarse Fractiom D D
Volume D D
Light SorFlng i3 W W
Matters Funitine 6 G
Glass Shard D c
Diatom G C
OpEER Radiolaria & c
T SmS Foraminifera D C
Others c c
Volume D D D
Sorting W W W
colorless Pr Pr Pr
ZIRCON brown Pr
purple Pr
green
brown
Heavy Minerals TOUR-- greenish brown Pr Pr
MARINE
dark green
AUGITE Pr Pr Pr
HYPERSTHENE D D D
rhombic PYROXENE Br Pr Pr
GARNET Pr
green Pr Pr Pt
HORN- brown' Px Pr Pr
blende greenish brown Pr Pr Pr
light green
alkali amphibole
RUTILE Pr
ANATASE ?
Heavy Minerals MONAZITE Pr
TITANITE
EPDOTE
MUSCOVITE
;| green
g%gE greenish brown
brown Pr
CHLORITE
GLAUCONITE Br ? Pr
MAGNETITE R R R
PYRITE

LEGEND. D: Dominant C: Common R: Rare Pr: Present
W: Well ©P: Poor

*greenish gray mud *%yery fine sand #**muddy very fine sand
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3. Nannoplanktons

by Shiro Nishida

Smear slides were prepared for this and light-microscope techniques

were used to identify mannoplanktons. Identified calcareous nannoplankton

species are as follows:

5S¢,

St.

St.

St.

St.

St.

34:

35:

36:

78:

81:

82:

Cyclococecolithus leptoporus, Gephyrocapsa oceanica,
Helicopontosphaera kamptneri, Phabdosphaera clavigera

and unidentified nannoplanktons.

Gephyrocapsa oceanica and unidentified nannoplanktons.
Gephyrocapsa oceanica, Helicopontosphaera kamptneri and
unidentified nannoplanktons.

Cyclococcolithus leptoporus, Gephyrocapsa oceanica, Heli-
copontosphaera kamptneri and unidentified nannoplanktons.
Cyclococcolithus leptoporus, Gephyrocapsa oceanica, Heli-
copontosphaera kamptneri and unidentified nannoplanktons.
Cyclococcolithus leptoporus, Gephyrocapsa oceanica, Heli-

copontosphaera kamptneri and unidentified nannoplanktons.
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1T, PrankTonN SampLING WITH NorpAc NET

by Tsuguo Shuto and Tokuhiko Kameyama

Benthic marine molluscs, like other benthic invertebrates, generally
spend planktonic life during their larval stage. Their life form,
especially of gastropods, 1s, however, diversified in several types in
correspondence with their trophic types. WNamely they include innumerous
variations from long pelagic planktotrophic type to direct developing
lecithotrophic one. The above-mentioned ecomorphic types of larvae of
molluscan species are directly related to ability of their dispersion
and geographical distribution. Furthermore, it is acceptable from the
genetical view point that the ecomorphic types of larvae are related
intimately to delivery and dispersal ability of genes of species. Ac-
cordingly it is very important to grasp the facts of the lives of
molluscan larvae.

The purpose of the plankton sampling with Norpac net during the
present crulse is to obtain basic data about the distribution and density
of planktonic larvae of molluscs in the oceanic water of the West Pacific,
as is suggested by the foregoing paragraph.

In general, two vertical hauls were tried at each station in wire-
out of 100 m and 300 m with some modification controled by shallow depth
or other conditions at the stations 24, 30, 42, 49 and 76 (Table 15).

Hoisting speed was maintained at 0.8 m per second in every haul.
This speed, however, seems to be too fast judging from the result of the
calibration. Ratios of sifted water at all the stations are larger than
1.00 ranging from 1.02 to 2.22, Larger part of water which once flowed
in the net, appears not to have passed through the net but to have flowed
backward through the outer zone of the aperture. Accordingly calculation
of individuals per unit volume of water is meaningless in these samples.

Tndividual number of the molluscan larvae in each sample is at most
one per cent of the total number of individuals according to the pre-
liminary calculation ranging from 15 to 60 per sample. However, the
larvae consist of more species than expected and indicate several
species spend long pelagic larval lives. Among the molluscan larvae,
gastropods predominate over bivalves both in number of individuals and

species.
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List of distribution of samples

st. 5, 300 m, St. 7, 300 m, St. 13, 300 m, St. 18, 300 m
and St. 32, 300 m . . . one half, Shuto and another half,
Aoshima. All the other samples to Shuto.

Table 15. Sampling locaiton and description of samples

St. Loc. W o Dip Fm Sw v
Leg 1 Start End (m} (degrees) (m)
3 (32°31.5, 141°28.2)(-32.0, -28.3) 100 15 995 1.44 23,04
300 6 2550 1.23 59.04
5 (31°48.6, 144°01,0)(-48,9, -01.1) 100 18 1175 1.71 27.36
300 28 3090 1.46 70.08
7 (31°29,0, 135°28.0)(-29.1, -28.1) 100 17 1070 1.56 24.96
300 33 3490 1.65 79.20
13 (33°31.4, 135°05.9)(-31.3, -06.0) 100 6 1060 1.54 24.64
300 4 2550 1.20 57.60
18 (32°18.6, 133°11.3)(-18.3, -12.4) 100 20 1075 1.56 24.96
300 22 3070 1.45 69.60
24 (33°07.5, 133°11.9)(-07.5, -11.9) 60 12 670 1.62 15.55
60 8 635 1.52 14.59
30 (32°44.0, 133°30.8) (-44.0, -31.1) 200 57 3045 2.22 71.04
32 (31°49.2, 133°55.5)(-49.5, -55.5) 100 9 1020 1.48 23.68
300 22 2890 1.36 65.28
St.
Leg 2
38 (2B8°41.0, 129°41.7)(-40.9, -41.8) 100 22 1040 1.51 24.16
300 28 3010 1.42 68.16
40 (28°18.5, 130°15.1)(-18.6, -15.2) 100 18 1045 1.52 24.32
300 17 2865 1.35 64.80
42 (28°15.2, 130°33.9)(-05.2, -34.0) 100 18 1175 1.71 27.36
100 18 1140 1.65 26.40
47 (28°04.5, 131°38.3)(-04.2, -38.2) 100 30 1110 1.61 25.76
300 41 3925 1.85 88.80
49 (26°12.3, 131°31.2)(-10.6, -30.7) 100 25 1230 1.79 28.064
200 31 2470 1.80 57.60
300 42 3740 1.77 B4.96
54 (24°28,7, 131°03.0)(-28.5, -03.1) 100 0 710 1.03 16.48
300 5 2165 1.02 48.96
57 (21°36.8, 132°43.8)(-37.0, -43.8) 100 27 1025 1.48 23.68
300 39 3965 1,87 89.76
St.
Leg 3
59 (22°53.4, 129°13.1)(-53.5, -13.0) 100 30 880 1.28 20.48
300 33 3465 1.64 78.72
67 (25730.4, 129°49,5)(-30.4, -50.2) 100 16 1060 1.54 24.64
300 13 2960 1.40 67.20
71 (25°10.8, 125%49.7)(-10.8, -49.8) 100 5 995 1.44 23,04
75 (26°40.5, 125°41.8)(-41,3, -41.9) 100 45 1345 1.96 31.36
300 10 2860 1.35 64,80
76 (28°20.6, 125°28.9)(-20.6, -28.7) 90 20 980 1.58 22.75

Calibration: St. 65, wire out of 80 m, dip 14 degrees.
Fm: Q1 = 565, Q2 = 468, Q3 = 590, Q4 = 510, and
Qs = 610. Qp = 548.6
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[2, HyDROCAST

1. Records of operation
by Masato Nohara, Kenichi Otsuka, Hirotaka Otobe and Hideo Kagami

Water samples were collected at nine stations throughout the cruise,
which are shown in Table 16,

All water samples were taken with 12-liter Van Dorn, and 2-liter
Nansen sampler at stations Ne. 1, 11, 14, 16, 20, 55, 66, and two 1l2-liter
Van Dorn samplers at stations No. 62, 77 respectively.

In combination of sonar pinger (E-G and -G Model 220) and echo sounder
on board, we could recognize exactly the distance between sonar pinger and
sea bottom floor and could obtain bottom water samples as near as possible.
The sonar pinger was set up at the end of the wire, and 12-liter Van Dorn
sampler was stalled at 1 meter above the sonar pinger, Nansen sampler
4 meter upper Van Dorn sampler. TIwo protected reversing thermometers and
one unprotected reversing thermometer attached to the Nansen sampler.

The signal from sonar pinger was very clear, except at station No. 14,
where water sample could not be obtained, because of the scnar pinger
accident.

Two-liter water sample in Nansen sampler was used for routine analyses
of salinity, dissolved oxygen, oxidation potential, pH and others. Water
of Van Dorn sampler were used for suspended matters and Ca, Mg, Sr analyses

and partly for salinity.

Table 16. Station of water sampling

St Position Time Depth
No. Longitude Latitude Date Hour (m)
1 144°00.2 E 31°45.5 N Oct. 27, 1972 0710-1104 5680
11 134°47.2 E 31°12.5 N Nov. 1, 1972 1546-1825 4290
14  135°05.0 E 33°31.3 XN Nov. 2, 1972 1128-1217 1300
16 135°05.0 E 33°30.8 N Nov. 2, 1972 1411-1601 1423
20 136°01.4 E 32°38.0 N Nov. 5, 1972 0600-0918 4610
55 131°03.0 E 24°28,1 N Nov. 20, 1972 1340-1552 2850
62 123°47.1 E 27°47.2 N Dec. 4, 1972 2140-2217 95
66  129°51.1 E 25°30.8 N Dec. 5, 1972 1700-1835 2080
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2. Some physical and chemical data of sea water
by Masato Nohara and Hirotaka Otobe

The main object of bottom water sampling is to obtain information as
to physico-chemical environments of sea-floor in which all different sorts
of chemical interactions, for example, manganese nodules formation, are
occurring at present.

Salinity was measured with Auto Lab Model 601 MK 111 salinometer.

120 ml sea water was put in a brown glass bottle already washed with fresh
water and its temperature was adjusted to room temperature. I.A.P.0.'s was
used as standard sea water.

The pH values were measured with Hitachi-Horiba Model F-5 pH meter
according to the method described in "A Manual of Sea Water Analysis" by
D. H. Strickland and T. R. Parsons (Bulletin Ne. 125, 29-36, 1965, Fish.
Res. Bd. Canada). Hitachi-Horiba glass electrod and calomel electrod were
used in pH measurements., Two buffer solution, pH 4.7 (made by Hitachi-
Horiba, Co. Ltd.) were used for standardizatiom.

The sample was taken into a 100-ml glass bottle directly from Nansen
sampler and after its temperature became equal to room temperature, the
electrodes were immersed directly into the sample to read out pH values.

The amount of dissolved oxygen was determined by the Winkler method
using Metrom piston buret of 10 ml capacity. Titration was done within
24 hours after the addition of manganese chloride and potassium iodide
solution. Reagents were prepared according to the manual described in
"Oceanographical Society of Japan."

The oxidation potential was measured with the same instrument used
in determining pH values.

The inert electrode used was bright platinum and the reference
electrode usually used in Eh measurement was the saturated calomel elec-
trode (both made by Beckman, Co. Ltd.).

The results of routine analyses are shown in Table 17.
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Table 17. The analytical results of bottom water samples

Station (o)} Salinity pH Eh (mv)
Number
ml/1 (%)
1 3.68 34.699 7.8 +250
11 3.45 34.687 7.8 +205
16 1.23 34.531 7.6 +210
20 3.53 34.689 7.8 +210
5151 3.07 35.748 7.7 +200
66 1.68 38.456 9 + 0.40

3. Suspended matter in sea water
by Kenichi Otsuka

Sediment-water interface processes occupy very important position
within whole sedimentation phenomena even at very deep sea floor. 1In
order to obtain more data on suspended sediments at near bottom layer,
concentration of suspended matter of bottom and surface water was measured
at 8 water-sampling stations (Sts. 1, 11, 16, 20, 55, 62, 66, 77; Table 18),
and that of surface water samples was measured at further 15 statioms also
(in Table 19).

Bottom water samples were collected using a couple of 6-1 Van Dorn
water samplers attached 1 m above the sonar pinger of the end of the hydro-
graphic wire. However, at St. 1, the sampler was 5 m above the sonar
pinger exceptionally. And the sonar pinger was allowed to approach the
bottom as near as possible during sampling. Surface water samples were
collected with a clean rinsed plastic bucket.

Upon recovery aboard the ship, measured volumes of 4 to 11-1 of water
samples were filtered through a pair of 47 mm diameter preweighed membrana
filters, having mean pore size of 0.451, under negative pressure condition
by an aspirator. -

Following filtration, the filters were washed with distilled water
several times, then they were dried in a desicator for several days at room
temperature, and stored in plastic containers. The change in weight of the

lower filter was used as a blank correction base for the weight of suspended
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Table 18, Suspended matter concentration in surface and bottom water
St. Lat. Long. Depth Suspended Remarks
No. (m) matter
(mg/1)
1 31°45.5 N 144°00.2 E 5680 s.w. 0.07 Western Pacific Ocean
b.w. 0.25 Floor
11 31°12.5 N 134°47.2 E 4290 s.w. 0.12 Shikoku Basin
b.w. 0.11
16  33°30.8 N 135°04.4 E 1423 s.w. 0.20 Toki Basin, Canyon floor
b.w 0.11 off Kii Strait
20 32°38.0 N 136°01.4 E 4610 s.w. 0.09 Nankai Trough
b.w. 0.17 off Shionomisaki
55 24°28.1 N 131°03.0 E 2850 s.w. 0.10 Oki Daito Ridge
b.w. 0.20
62  27°47.2 N 123°47.1 E 90 s.w. 0.14 East China Sea Shelf
b.w. 0.56
66  25°30.8 N 124°51.1 E 2080 s.,w. 0.18 Okinawa Trough Basin
b.w 0.37 floor
77 28°20.5 N 125°28.5 E 110 s.w. 0.15 East China Sea Shelf
b.w. 0.34
5.W. Concentration value of surface water sample
b.w. Concentration value of bottom water sample
Table 19. Suspended matter concentration in surface water
S5t. Lat. Long. Depth Suspended Remarks
No. matter
(mg/1)
6 31°29.0 N 135°36.6 E 0.12 Shikoku Basin
32°40.8 N 134°45.4 E 3557 0.07 Koshu Sea Mount
off Shikoku
19 32°09.2 N 134°20.0 E 3740 0.13 Off Shikoku
23 33°07.5 N 133°11.9 E 70 0.56 Off Shikoku
28 32°50.8 N 133°26.0 E 475 0.19 0ff Shikoku
29 32°43.8 N 133°30.4 E 808 0.14 0ff Shikoku
31 31°47.1 N 133°56.0 E 4865 0.15 Nankai Trough
off Miyazaki
35 31°52.8 N 131°34.8 E 35 0.46 0ff Miyazaki
37 28°41.9 N 129°41.6 E 380 0.16 Off Amami Oshima
39 28°18.5 N 130°16.2 E 1520 0.08 Off Amami Oshima
41 38°06.6 N 130°33.8 E 3560 0.37 0ff Amami Oshima
56 21°34.4 N 132°42,3 E 5360 0.10 Philippine Sea
69 25°53.7 N 124°40.2 E 1230 0.28 Okinawa Trough
73 26°00.3 E 125°44.5 E 2120 0.17 Okinawa Trough
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matter trapped on the upper filter. However, in some case of samples col-
lected during the later leg of the cruise, this method was not used, and
only a single filter was used.

The weight change of filters was corrected by average change ratio
calculated from other blank filters.

Results are shown in Table 18 and 19. Concentration of suspended
matter of surface water ranges from 0.07 mg/l to 0.56 mg/l, and increases
toward land coast abruptly (Sts. 23, 34, 35). However, concentration values
of surface samples are 0.2 mg/l to 0.1 mg/l or so at most stations. Con-
centration values of suspended matter of bottom water are rather high,
from 0.11 mg/l to 0.56 mg/l. At each station the value is 2 to 4 times
as much as that of the surface water suspended matter concentration, except
St. 11 and St. 16, This high concentration of suspended matter at bottom
is especially distinct at East China Sea shelf, Okinawa trough basin, and
Pacific Ocean floor (St. 1). These results suggest active sedimentation
processes near bottom layer in various environments from shelf to deep ocean
floor, and importance of water-sediment interface phenomena. Nevertheless,
St. 16 is situated at a canyon axis and rather near to land coast; the
bottom water sample indicates very low concentration value of suspended

matter. This may be due to some particular water mass environment.

4. Nannoplanktons in surface sea water
by Shiro Nishida

Living nannoplanktons were collected in the following ways: seventy-
eight of spot samples of surface water were taken using the surface filter-
ing, plastic Milipore filter. This is the plain white, 47 mm diameter,
0.8u pore size, type AA filter. The filter was placed in a stainless
steel funnel and a minimum 1 liter of sample passed through using a vacuum
pump and reservoir system. Before this, sea water was filtered through
200 mesh, 74U opening, stainless steel sieve. Ordinarily, 4 liters of sea
water were used. This was followed by 1/2 liter distilled water to re-
move salt. Finally, the filter was dried and placed in a numbered plastic
case. In the laboratory, these nannoplankton samples obtained will be
observed with transmission and scanning electronmicroscope techniques.

Living nannoplankton sample locations are as follows (Table 20).
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Table 20. Locations of sampling nannofossils
No. Lat. Long. Date Time Temp . Remarks
1 31°44.3 N 139°25.6 E  Oct. 26 07:30 24.1°C
2 31°48.7 N 141°27.0 E  Oct. 26 18:00 24.0°C
3 31°45.4 N 144°00.2 E  Oct. 27 09:30 24.1°C
4 32°30.3 N 141°31.4 E  Oect. 28 09:30 24.1°C
5 31°39.0 N 135°36.6 E  Oct. 30 14,30 24.2°C
6 32°56.5 N 134°17.3 E  Oct. 31 09:30 24.2°C.
7 31°13.5 N 134°49.7 E  Nov. 1 13:00 24.2°C
8 31°12.9 N 134°47.4 E  Nov. 2 16:00 24.1°C
2 32°18.0 N 134°07.8 E  Nov. 3  14:00 25.1°C
10 32°09.2 N 139°20.1 E Nov. 4 14:30 25:1°C
11 32°38.0 N 136°01.4 E Nov. 5 08:00 24.5°C
12 32°50.8 N 133°26.0 E Nov. 6 14:00 23.5°C
13 31°52.5 N 133°47.1 E  Nov. 7 12:00 24.0°C
14 31°52,9 N 131°35.1 E Nov. 8 15:00 22.5°C
15 30°56.2 N 131°04.4 E  Nov. 9 15:00 23.5°C
16 28°42.,2 N 129°42,2 E  Nov. 15 11:30 24.5°C
17 28°18.5 N 130°15.3 E  Nov. 15 21:30 25.0°C
18 28°06.6 N 130°33.8 E  Nov. 16 11:00 25.5°C
19 28°14.3 N 131°41.5 E Nov. 18 08:00 25.0°C
20 28°05,1 N 131°38.1 E Nov. 18 12:30 25.0°C
21 26°11.6 N 131°33.3 E Nov. 19 08:00 26.5°C
22 25°59.3 N 131°21.6 E Nov. 19 13:00 26.0°C
23 24°29.5 N 131°00.0 E  Nov. 20  06:45 26.5°C
24 21°34.5 N 131°42,1 E  Nov. 21  10:00 27.5°C
25 27°53.1 N 131°23.3 E Nov. 23 06:00 24.5°C
26 28°21.6 N 131°47.7 E  Nov. 24 09:00 24.5°C
27 28°22.2 N 131°47.5 E  Nov. 24 12:00 24.5°C
28 28°21.6 N 131°49.0 E  Nov. 24 15:00 24.5°C
29 27°53.2 N 131°25.0 E  Nov. 25 08:00 24.0°C
30 27°52.3 N 131°26.4 E  Nov. 25 10:00  24.0°C
31 27°37.7 N 131°42.5 E  Nov. 25 13:00 24.0°C
33 26°12.,2 N 127°31.5 E Nov. 27 09:00 25.0°C
34 22°53.0 N 129°13.3 E Dec. 2 14:00 25.5°C
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No. Lat. Long. Date Time Temp. Remarks
35 22°52.3 N 129°12.8 E  Dec. 2 17:30 25.5°C
36 27°48.0 N 123°49.5 E Dec. 4 19:00 25.0°C
37 27°46.8 N 123°48.0 E  Dec. 4 21:00 25.0°C
38 26°29,3 N 124°48.3 E Dec. 5 15:00 24.5°C
39 26°30.8 N 124°51.1 E Dec. 5 18:00 24.0°C
40 25°48.1 N 124°35.2 E Dec. 5 22:00 25.0°C
41 25°49.5 N 124°36.5 E Dec. 6 01:00 25.0°C
42 25°54.5 N 124°39.8 E  Dec. 6 04:00 24.5°C
43 20°59,0 N 126°03.1 E Dec. 7 12:30 26.0°C
44 22°46.5 N 126°07.9 E  Dec. 8 10:30 25.5°C
45 25°10.3 N 125°50.3 E Dec. 9 06:00 25.0°C
46 25°10.1 N 125°48.6 E Dec. 9 07:00 25.0°C
47 25°16.6 N 125°46.4 E Dec. 9 08:00 25.0°C
48 25°27.3 N 125°44.8 E  Dec. 9 09:00 24.8°C
49 25°37.3 N 125°43.,5 E Dec. 9 10:00 24.5°C
50 25°47.8 N 125°43.3 E Dec. 9 11:00 24.3°C
51 25°58.5 N 125°44,1 E Dec. 9 12:00 24.5°C
52 26°00.5 N 125°43.6 E  Dec. 9 13:00 24.5°C
53 26°00.3 N 125°44.5 E Dec. 9 14:00 24.5°C
54 26°02.6 N 125°43.4 E Dec. 9 15:00 24.5°C
55 26°14.3 N 125°43.3 E  Dec. 9 16:00 24.5°C
56 26°26.5 N 125°42.5 E  Dec. 9 17:00 24.5°C
57 26°38.4 N 125°42,3 E Dec. 9 18:00 24.5°C
58 26°43.1 N 125°45.0 E  Dec. 9 19:00 24.5°C
59 26°40.0 N 125°42.,5 E Dee. 9 20:00 24.5°C
60 26°39.8 N 125°41.4 E Dec. 9 21:00 24.8°C
61 26°40.,5 N 125°41.8 E  Dec. 9 22:00 24.8°C
62 28°20.5 N 125°28.1 E  Dec. 10 09:00 22.5°C
63 28°22.5 N 125°35.2 E  Dec. 10 12:00 23.5°C
64 28°24.5 N 126°11.3 E  Dec. 10 15:00 23.5°C
65 28°26.1 N 126°47.8 E  Dec. 10 18:00 22.7°C
66 28°27.9 N 126°54.3 E  Dec. 10 21:00 22.5°C
67 28°32.6 N 128°20.7 E  Dec. 11  08:00 22.5°C
68a 28°32.3 N 128°26.0 E Dec. 11  10:00 22.5°C 1 lit. suction
68b 28°32.3 N 128°26.0 E Dec. 11 10:00 22.5°C 2 lit.
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No. Lat. Long. Date Time Temp. Remarks
68 c 28°32.3 N 128°26.0 E  Dec. 11 10:00 22.5°C 4 1lit.
68d 28°32.3 N 128°26.0 E  Dec. 11 10:00 22.5°C 8 1lit.
68e 28°32.3 N 128°26.0 E Dec. 11 10:00 22.5°C 16 1it.
69 28°37.8 N 128°25.0 E  Dec. 11 16:00 22.5°C

70 28°37.5 N 128°51.8 E  Dec. 11 18:00 22.5°C

71 28°40.9 N 130°33.8 E  Dec. 11 21:00 23.5°C

72 28°50.6 N 132°42,0 E Dec. 12 07:00 23.0°C

73 29°10.3 N 133°18.3 E Dec. 12 12:00 23.0°C

74 29°40.2 N 134°18.8 E  Dec. 12 17:00 21.5°C

75 31°16.4 N 136°48.7 E  Dec. 13 08:00 20.5°C

76 31°34.0 N 137°17.5 E  Dec. 13 11:00 20.5°C

77 31°56.2 N 137°36.6 E  Dec. 13 14:00 20.5°C

78 32°24.5 N 138°07.2 E  Dec. 13 17:00 20.5°C
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I3, SiceHTING REcorD: SEA BirDs OBSERVED
IN THE SEAS OF SOUTHWEST OF JAPAN

by Yutaka Tanaka, Kiyoshi Nanba and Fujio Inaba

This report is based on the observation in the southwest of Japan.
From the 24th of October to the 15th of December, 1972, Hakuho-Maru had the
research cruising., At that time, we observed sea birds., Map (Fig. 38)

shows cruise track, ship's noon position, air temperature and sea temperature.

Method: We observed and calculated all the sea birds in the field of
visible (radius, about 7 sea miles) from the bridge (height 11 meters), and
used binoculars so as to identify species in the distance. Usually sea
birds were observed at interval of one hour from 08:00 to 16:00 and large
flocks were calculated on all such occasions. However, for the purpose of
the cruise, during observation the ship was drifting a few hour and more on
one point, during running the ship set speed 10 knot for researching bottom
topography and geomagnetic survey.

Table 21 shows all numbers of sea birds observed in cruise area and

the running hours and the drifting hours.

Results: Nine species were observed in all waters except the sort of
gull. As a result, the following is summarized about each species:
a) STREAKED SHEARWATER, Calonectris leucomelas

This species was identified in a large number near Izu-shoto, off
Shikoku and off Kii Peninsula especially between the end of October and the
first of November, when it took more than 50% of this species, but was
hardly seen near Izu-shoto about in the middle of December.

b) ALBATROSSES, Diomedea Sp.

SHORT-TAILED ALBATROSS, Diomedea albatrus was observed, only one, off
Shikoku and BLACK-FOOTED ALBATROSS, Diomedea nigripes were found in the
east area of 140 E but were not observed on the more western waters of the
140 E,

c) BOOBIES, Sula sp.

It was to the extent of off the port of Nagasaki that BROWN BOOBY,

Sula leucogaster were observed. BLUE-FACED BOOBY, Sula dactylatra was not
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seen at all near Nansei-shoto at about the end of July, but this time
5 BLUE-FACED BOOBY were observed at approximately 9 miles from Sekibi-sho

belonging to Senkaku-shoto.

Table 21. Data of daily observation of sea birds
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air sea g 3 3 g & a 5 o 8 g
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10-25 21.0 24.7 237 237 8 0
10-26 23.0 24.8 3 5 5 0
10-27 24,2 24.4 1 2 0 6
10-28 23.6 24.3 4 1 5 0 3
10-29 20.2 24,2 47 47 4 0
10-30 24,0 25.2 0 6 2
10-31 21.2 25.0 0 2 2
11- 1 20.8 24.5 0 4 2
11- 2 19.5 22.5 1 1 0 5
11- 3| 23.2 24.6 ol o|a4
11- 4 23.2. 2855 = B 1 3
11- 5 20.8 24.5 3 4 0 3
11- 6 23.5 22.5 61 1 62 2 2
11- 7 19.6 24.5 2 2 d: 3
11- 8 16.6 22.9 6 4 10 6 2
11- 9 21.1 25.3 2 2 5 0
11-10 23.7 21.4 4 50 54 1 0
11-14 18.8 21.8 0 4 0
11-15 25.4 24.2 2 2 4 3
11-16 2533 25.5 2 2 4 3 6
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= Jas -




(Table 21, continued)
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