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La mer (Bulletin de la Société franco-japonaise d’océanographie)

Tome 5, N° 3, Aofit 1967

The Kerguelen Ridge*

Keijiro Ozawa**, Kiyoshi INOUE*** and Isamu KOTAKE***

Résumé: Sur le seuil de Kerguelen qui s’étend sur 1.200 miles & partir des iles de Kerguelen
jusqu’a Gaussberg du Continent antarctique, nous avons effectué une étude topographique par

une série de travaux bathymétrique ainsi que la photographie par [appareil de photo sous-
marin & bord du vaisseau-école «Umitaka-maru» du Collége des péches de Tokyo en décembre

1961 et en février 1967.

Comme ’a déja montré un travail russe & bord de I’Ob, il existe un relief du fond qui
suggére un zone de fracture le long des pentes est et ouest du seuil. ILes photographies du
fond montrent le sédiment et le benthos intéressants.

1. Introduction

Kerguelen Island lies in the Indian Ocean
sector of the Subantarctic, which was discovered
on February 12, 1772, by Yves JOSEPH de
Kerguelen-Tremarec, who commanded the
French frigates ‘‘Fortune’ and ‘‘Gros-Ventre”’.
Thinking that he had discovered the southern
continent, he hurried going back to France and
in the next year he was dispatched with
three vessels, ‘“Rolland”’, ‘“L’Oiseau’’ and
““Dauphine .

Heard Island lying approximately 260 miles
south-south-east from Kerguelen Island was first
sighted by the British sealer Peter KEMP, master
of the brig ‘““Magnet’’, on November 27, 1833,
though it has been named after by Captain
HEARD of the American ship ‘“Oriental”’, who
sighted the island in 1853, on his passage from
Boston to Melbourne, but did not approach
within 25 miles from it.

Heard Island is of recent volcanic origin.
The central and main parts of the island are
roughly circular and form the impressive and
almost circular mountain known as Big Ben,
from the crater of this volcano several or more
cones rose recently. Mawson Peak, 2,745
meters high, is the loftiest.

The first ship engaged in sounding and
geological survey around the Kerguelen Island

* Received July 10, 1967

** Captain of Umitaka Maru, Tokyo University of
Tisheries

Officer of Umitaka Maru, Tokyo University of
Fisheries
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Fig. 1. North-western part of Heard Island.

was ‘‘ Challenger’’ (British Expedition) in 1872-
1876.

“Gazelle”” (German Transit of Venus Ex-
pedition) in 1874-1876, ‘‘Valdivia’> (German
Deep Sea Expedition) in 1898-1899 and ¢ Gauss ™’
(German Antarctic Expedition) in 1901-1903
followed in the early time.

The Benzare Bank, an underwater elevation
rising on the Kerguelen Ridge {formerly named
the Kerguelen-Gaussberg Ridge), was discovered
by ‘“Discovery”’ of the British-Australia-New
Zealand Antarctic Research Expedition. (B.A.
N.Z.A.R.E.) in 1929. This expedition con-
tributed in various ways to the sciences of the
Antarctic.

Since 1955, the Soviet Antarctic Research
Ship ““Ob’”’ cruised several times on the
Kerguelen Ridge, chiefly in the southern part
as far as the Antarctic Continent.

During the Antarctic cruises of ‘‘Umitaka
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166 La mer, Tome 5, N° 3 (1967)

Maru”’ of Tokyo University of Fisheries, the
continuous echo soundings were carried out.
The second and fourth cruises had opportunities
of crossing the Kerguelen Ridge.

In this report, the topographic features of
the Ridge is dealt with according to the data
obtained by ‘‘ Umitaka Maru’’ mainly.

During the third cruise, 19641965, and the
fourth, 1966-1967, the continuous measurements
of geo-magnetism and gravity were carried out
and bottom photographs were taken.

2. Topographic features of the Kerguelen Ridge

As mentioned previously, the sounding mate-
rials are derived from that obtained on the south
bound cruise from Fremantle in December, 1961
and on the way from South Georgia eastward
to Fremantle in February, 1967.

The echo sounding machine used is *‘ Deep
Sea Echo Sounding Machine” with PDR
(Precision Depth Recorder), having 16.3kc
frequency. The depths were read every 10
minutes, at every peak and every changing point
in slope.

Corrections applied are the correction of the
depth of the transducer fitted, (+4m) and the
correction of sound velocity in sea water ac-
cording to Matthew’s table, no slope corrections
have been made.

The Kerguelen Ridge begins in the aspect
of bathymetry from the Keruguelen Plateau on
the north extends south-south-eastwards as far
as Gaussberg, Wilhelm II Coast of the Antarctic
Continent. (Fig. 2)

The Ridge separates the Atlantic Indian
Antarctic Basin showing its greatest depth
5,872 meters at lat. 58°40’S, long. 29°30'E
(taken by SS ¢ Thorshavn’ in 1933) from the
Eastern Indian-Antarctic Basin on the east,
which has the greatest depth being 5,455 meters
in lat. 54°33’S, long. 123°05E (HERDMAN ez
al., 1956).

Fig. 3 shows the sounding chart in the
waters, 1at.47°S-62°S. long.65°E-90°E, includ-
ing Kerguelen Islands, Heard Island, Banzare
Bank and Gribb Bank, from north to south.
Depth contours are entered with 500 meters
intervals.

The base chart used is No. 3902 published in

40°E
50°8f 2

30

30°E 70°S
Fig. 2. General map of the Kerguelen Ridge
and basins in the Indian-Antarctic.

Tokyo on Nov. 4, 1966 by the Hydrographic
Department of Maritime Safety Agency.

Broken parts of the depth contours show the
presumed contours due to scarcity of soundings.

Briefly, the Kerguelen Ridge begins the
parallel of 46°S on the north southwards to the
64th South; approximately 1,200 miles along
the longitudinal axis with approximately 240
miles wide. There are found islands, islets and
banks on the Ridge; Kerguelen Bank having
the main island of Kerguelen, Heard Island and
northerly extending plateau-like terrase from
the Island, the Banzare Bank and probably
Gribb Bank.

The second Sea Expedition of the “Ob’”’
was twice in the Banzare Bank region in 1957,
but did not find such small depths (184 meters,
59°22'S, 76°53'E).

Surveys of the Fourth Continental Expedition
of the “Ob’”’ in 1958 were carried out about
the detailed bottom relief investigations in the
region of the bank and the west of it. Both
the Second and Fourth expeditions recorded
depths of more than 1,000 meters in the region
of the bank. The smallest depths were found
in the north and northeast of the positions
Whereas the Second Sea
Expedition recorded a minimum depth of 851

shown on the charts.
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Fig. 3. The Kerguelen Ridge.

meters at 58°54’S, 76°52’E, 30 miles from the
north of the Banzare Bank, the Fourth Con-
tinental Expedition recorded on its bathygram
a minimum depth of 715 meters at 58°52'S,
77°58'E, approximately 45 miles to the north-
east of it. On the Gribb Bank, “Ob’”’,
1960, reported the bank was not found at the
charted position. According to the Soviet
surveys, the Banzare Bank has the depth of
more than 1,000 meters except for some shallow
risings.

in

The 4,000 meter-contour runs through east
of Heard Island east-north-eastwards, forming
the boundary between the Indian-Antarctic
Ridge on the north and Eastern Indian Basin
on the south.

The 2,000 meter-contour forms a ridge run-
ning between the Heard Island Bank and Ban-
zare Bank on the Ridge, these banks have wide
areas.

In the waters of the west of the Ridge, a
depth of 1,166 meters is observed at 56° 54'S,

¢3)
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Vertical exaggeration approx. 100

2,000

3,000

Fig. 4. Bottom profiles along the ship’s tracks,
A-B, C-D and E-F, (Fig. 3).

5,000

66° 10’E, however, it is unclear that the shallow
portion exists independly or belongs to the
westward extension of the Ridge.

Fig. 4 shows the bottom profiles of three
sections, with vertical exaggeration X approxi-
mately 100; between A-B, C-D and E-F along
the ship’s tracks; these positions are marked in
Fig. 3.

The profile along the ship’s tack, A-B, is
based on soundings during the second Antarctic
cruise of ‘‘ Umitaka Maru’ in December, 1961.

The minimum depth obtained is 1,306 meters
at 59°44'S, 83°17’E, a depth on chart (484
meters, 265 fathoms on B.A. Chart No. 3171)
is considered to be not existed. The section
shows a smooth bottom except for the eastern
slope, where a valley is found separating the
outer rising or narrow ridge from the main
body. The profile of C-D shows that between
200 miles west-south-west of Kerguelen and the

4,000}

1

L
78° 80° 82° 84° 86°

L | ] | |

Vertical exaggeration approx. 100

central part of the Ridge, E-F indicates from
a spot ‘of 50 miles east-north-east of Heard
Island as far as 49°S, 78°E.
The eastern slope is steeper than the western.
There is a deep valley on the margin of the
eastern slope, a large anomaly of total magnetic
force is found in the vicinity as Y. ToMODA
reports in this Bulletin. The ‘sounding chart
along the ship’s track is shown in Fig. 5.
Fig. 6 shows detailed profile in the vicinity
of the eastern slope, is shown in Fig. 5.
According to Fig. 6 position is shown in
Fig. 4, there is found a valley of its greatest
depth 1,699 meters. The breadth in the direc-
tion of approximately 70°-250° is about 12
miles. The outer rising or ridge shows 395
meters in depth at the top and approximately
9 miles wide. The eastern slope falls steeply
as deep as 3,458 meters, where a flat bottom
being likely to the trench-bottom is found.
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o . s 557 50 45 5140°S the Antarctic; Antipodes Island, Scott Island,
‘ itude
‘ ‘ T Latitude on the Scott Island Bank as well as Sturge Island
7830 40 5]0’ e "Ol 2 ] S0 407 50 78[Longltude of the Balleny Group. On the fourih cruise,
i 1966-1967, eleven stations were under the work;
one at Bounty Island, four in the Palmer
Archpelago and South Shetland Islands areas,
T 1,000m three on the Burdwood Bank and Patagonia
Shelf, one at Clerke Rocks and two in the
vicinity of Heard Island.
o —12.000m In this report, the bottom photographs of
m | east of Heard Island are dealt.
‘ . i The camera assembly consists of four units;
0 N BOM"“‘l the camera, the strobe lamp, the pinger and
0 1020 30 40 S0km ”\‘{ the bottom switch. They are mounted in a six
Vertical exaggeration Xx28 C % [ foot channel frame with the light source at
3458 the bottom, the camera at the top and the pinger
) in the center. The bottom switch is & separate
Fig. 6. Profile of a part on the eastern slope of the

Kerguzlen Ridge, the position is shown in Fig. 4.

3. Bottom photography

During the third and fourth Antarctic cruises
of ‘“Umitaka Maru”’, photographs of the sea
floor were taken.

During the third cruise, 1964-1965, authors
took bottom photographs at four stations in

unit mounted outside the frame. (Fig. 7)

The camera has a 35mm, F/11 lens, the
focal plane is fixed for objects spacing 8 feet
from the lens in water. The shutter speed is
fixed to 1/50 seconds approximately. The strobe
lamp is G.E. 118 photo-flash tube. The 12kc
pinger is used to give an audible indication
that the camera is on or off the bottom. The
sonic signal transmitted by the pinger is picked

¢5)
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70°E 80°E
Depth contours:

— SOOm. and 1,000m
\\mtervals

45°S

50°S

55°S
Fig. 9. Map showing the location of UM PHOTO
ST 31.

Fig. 7. Showing the camera assembly, Alpine,
Model 314. up by the hydrophone lowered from the ship’s

deck, amplifing and making a loud * ping’™’
through speaker. For a mis-match being with

73 13730°¢ the frequencies of the pinger and hydrophone;
F Depth contours: the specific frequency of the hydrophone was
ok /7500\ 20m intervals| oo 14.5ke, the camera has been used as deep as

about 1,000 meters.

The assembly was shackled at the end of 12
mm wire wound on the center reel of the 120
h.p. trawl winch.

Usually, 10 exposures were made serially at

53°S
one station.

The film used was Kodak XXX (ASA 400)

and the developer was the ultrafine grain

Fig. 8. Map showing the location of UM PHOTO developer *‘Fromicrol” produced by M&B,
ST 30. England.

The UM PHOTO ST, figure number, date, location and Depth are as follows :

UM PHOTO ST Fig. No. Date Position Depth
30 10 Feb. 3, 67 52° 54'S, 73° 26'E 181 m
31 11-1 Feb. 4, ’67 51° 55'S, 77° 20E 457 m
31 11-2 " ” 471 m
31 11-3 " " 541 m
31 11-4 4 ” 581 m
31 11-5 " 4 630 m

6
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Fig. 10. UM PIIOTO ST 30
Dapth: 181m

Fig. 11-1. UM PHOTO ST 31
Dzpth: 457m

Fig. 11-2. UM PHOTO ST 31
Depth: 471m
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Fig. 11-3. UM PHOTO ST 31
Depth: 541m

Fig. 11-4. UM PHOTO ST 31
Depth: 581 m

Fig. 11-5. UM PHOTO ST 31
Dzpth: 630m
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The ‘sea floor has been photographed at 2
stations in the vicinity of Heard Island on the
Kerguelen Ridge.
the authors dealed with its bathymetric con-
figuration.

The locations of UM PHOTO ST 30 (Umitaka
Maru Photography Station 30) and 31 are shown
in Figs. 8 and 9, and the selected photographs
are Fig. 10, and Figs. 11-1~11-5, respectively.

The photography usually followed the sampl-

As mentioned previously,

ing of the bottom materials by means of the
Niino’s dredge which has a heavy iron frame
with wire netting sleeves and a small canvas
sack at the end. The benthic life and materials
of the bottom sampled by the dredge are helpful
for indication of those seen on the photographs
taken.

On the identification of the species as well as
the bottom materials, that is, on the relation
between the objects seen on the photographs
and that sampled by the dredge, Dr. K. OSHITE,
a member of the third and fourth expedition,
of the Hokkaido University of Education, gave
invaluable suggestions in various ways, to whom
the authors express gratitude.

Briefly, remarks of photographs taken are
given.

UM PHOTO ST 30 is located off the northern
shore of Heard Island (Fig. 8), the depth
showed 183 meters.

The bottom materials are mainly composed ot
dark greenish mud, mixing with round gravels
or debris in small amount which are originated
of andesite and Bryozoa and its fragments as
well as calcarious tubes of DPolychaeta etc.
Scattered whitish spots on the photographs are
considered to be cloud of the bottom materials
have been occurred by the previous shots.
Only two starfish were photographed in spite
of serial 10 exposures, one of them appears at
the lower part.

UM PHOTO ST 31 (Figs. 11-1~11-5) oc-
cupied on the eastern slope of the outer rising
or ridge of the Kerguelen Ridge (Fig. 9). In
Fig. 6, a part shown by the broken line
indicates the part for lack of sounding on ac-
count of stopping the echo sounding machine
while a photograph was taken. A total of 11
shots was made. In this vicinity, there are

found noticeable anomaly on the geo-magnetism
measurement as Y. TOMODA gives in this
Bulletin.

The depths at the shots changed from about
450 meters downwards to 630 meters while the
ship was driven by wind.

The pictures show coarse bottoms in com-
parison with Fig. 10, which taken close to the
volcanic Heard Island. The nature of the
bottom changes depending on the depth, coarse
sand is found between 457-581 meters in depth;
sandy bottom presents the back ground at the
upper left corner of Fig. 11-4. As far as the
pictures show, rocky outcrops occur on the wall
between the depth of 581-630 meters.

The sandy bottom are mixed with subangular
and round gravels and Bryozoa sand, etc.

Benthic life are abundant on the outcrops
(Figs. 11-4 and 11-5), rather common on the
more coarse bottom (Fig. 11-2}.

Brachiopoda, Bryozoa, and brittle stars ap-
pear on sand bottom {Figs. 11-2~11-4). Pro-
bably a fish is sean in Fig. 11-3.

On Figs. 11-4 and 11-5, roughly speaking,
sea-pen, sea-fern, sponge, Bryozoa, brittle stars
etc. are observed on outcrops, showing a
particular scene.

4. Discussion

The Kerguelen Ridge extending over about
1,200 miles in the direction of N.N.W.-S.S.E.
in the Indian-Antarctic is revealed its aspects
from marine-geological and geo-physical points
by some research ships participating in the
Antarctic expeditions, particularly by the “Ob’”".

The Soviet ‘“ Atlas of Antarctic’’ reports the
existence of the fracture zones along both the
eastern and western slopes of the Ridge as
shown in Fig. 2. These lines, particularly the
eastern one, seem to pass over the places where
the fault-like valleys were found along the ship’s
tracks of ‘‘ Umitaka Maru.”
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Continuous Measurement of Gravity and Magnetic
Force in the 4th Southern Sea Expedition
of the Umitaka-Maru*

Yoshibumi ToMoDA**

Résumé: ILes mesures continues gravimétrique, géomagnétique et bathymétrique ont été
taites au cours de la 4° expédition de 'Umitaka-maru & I’Océan antarctique. L’installation
d’un petit calculateur électronique du bord fonctionnant avec le gravimétre a permis d’obtenir

immédiatement le résultat gravimétrique.

Aprés avoir expliqué la méthode du traitement de I'information de Daccélération de la
pesanteur, du magnétisme terrestre et de la profondeur de I’eau, nous avons montré la rela-
tion entre les trois quantités : anomalie de 'air libre de 'accélération de la pesanteur, anomalie
locale de la force totale magnétique et la topographie du fond.

1. Introduction

In the 4th Antarctic Expedition of the Umitaka -
maru, measurement of gravity and total magnetic
force at sea was carried out throughout the
whole cruise.

Measurement of the total magnetic force was
carried out by the use of the proton magneto-
meter every one minute within accuracy of
+10y7. The magnetometer is the same type
with that which has been used since the Indian
Ocean Expedition (1963-1964). In the gravity
measurement at sea, a data processing unit was
directly connected to the gravity meter, and it
was tried to calculate gravity value on board
the ship every ten minutes.

2. Present stage of the data processing method
for magnetic and gravimetric data (Fig. 1)

The magnetic data which are obtained every
1 min, or gravity data every 10 min or the in-
formation on the vertical acceleration of the
gravity meter of every 0.5sec are accumulated
too much during the cruise of 100-200 days.
In order to reduce these data, it is necessary
to make use of electronic computers as much
as possible which minimize assistance of the
manual job. It is also necessary to reduce these
data on board the ship as much as possible for
the sake of further planning. The flow of
* Received July 10, 1967
** Ocean Research Institute, University of Tokyo

these data from their acquisition to analysis,
at the present stage, will be described in this
section.

Maintenance of the proton magnetometer and
the reduction of the magnetic datla

Main trouble encountered in the maintenance
of the proton magnetometer is in the electric
connector between the cable of the towing fish
and the selective amplifier, that is, there occures
some amount of trouble whenever the fish was
taken in on board the ship under such bad
weather as rain, snow or sprash of the ocean
wave is falling on the connecter. The 2nd of
the maintenance is tuning adjustment. When
we measure a region where the regional gradient
of the magnetic force is large, 4 times/day
tuning adjustment is mnecessary, with the
selective amplifier of which the band width is
1000y7. When the depth of the sea is shallow
and the local magnetic anomaly is large, the
anomalies of maximum 30007y with wave length
of 1 to 50 miles are commonly observed on the

- ‘magnetically anomalous continental shelves and

in this case almost continuous tuning adjust-
ment is necessary.

Magnetic data are usually printed out auto-
matically at interval of 1 min, at the same time
the value is graphically expressed by the use
of a digital analogue converter. The graphical
expression is used for checking normal opera-

(11)
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tion of the instrument or for the sake of the
facility of tuning adjustment. This is also used
as a back up system of digital output when
the mechanism of the digital printer is not in
good condition.

Automation of the proton magnetometer is
restricted by erroneous value caused by large
electric noises induced into the input of pre-
amplifier. And the erroneous value must be
excluded with the aid of the judgment of the
operator. One of the main causes of the electric
noises is radio communication of the ship, and
it is usually easy to interprete these data con-
taminated by the noises. These interpretations
are carried out in the stage of manual plotting
of the digital output.

When the continuous measurement of the
mangetic force is interrupted by an oceanog-
raphic survey or sampling of the planktons
etc., interpolation of the magnetic data in
missed area is carried out in this stage, pro-

Schematic flow diagram of gravimetric and magnetic data.

vided that the drift of the ship is not so large,
so as to obtain continuous data. The magnetic
profile is plotted in the same time axis with
the bottom topography, gravity or gravity
anomaly profile, to make it easy to see the
relation between them.

When there is enough time, the values of
the magnetic force are perforated on paper
tapes together with the water depth to be used
as input tapes of the electronic computer.
Usually this stage is carried out when the
ship returned to the port.

The data of the water depth are given by
the officers of the ship together with the ship
position at interval of every 10 min. The
depth, position, and the magnetic data are
perforated on the paper tapes in the format
shown in Fig. 2. This perforating tapes are
used for the calculation of standard gravity, the
correction caused by the E-W component of
the ship’s velocity known as E&tvids correction,

(12)
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ship time latitude longitude Total Magnetic force water depth
in in m
6651217 P
0200 H 65216 S 68300 § 44050 R 44040 R 448 D
0210 H S 1Y 44020 R 43990 R 470 D
0220 H S 1Y) 43970 R 43950 R 474 D
0230 H 65173 S 68214 W 43930 R 43920 R 452 D
0240 H S W 43890 R 43870 R 441 D
0250 H S W 43850 R 43840 R 428 D
0300 H 65132 S 68122 W 43820 R 43800 R 418 D
0310 H S W 43790 R 43780 R 433 D
0320 H 65114 S 68080 W 43770 R 43760 R 418 D
0330 H 65102 S 68050 W 43750 R 43740 R 499 D
0340 H hY %) 43730 R 43720 R 513 D
0350 H S W 43710 R 43700 R 547 D
0400 H 65062 S 67563 U 43700 R 43690 R 554 D
0410 H S W 43680 R 43670 R 535 D
0420 H S W 43660 R 43640 R 547 D
0430 H 65022 S 67472 W 43630 R 43630 R 523 D
0440 H S ) 43620 R 43600 R 489 D
0450 H S W 43580 R 43540 R 450 D
0500 H 64579 S 67380 W 43520 R 43510 R 379 D
0510 H S W 43490 R 43470 R 337 D
0520 H S 1) 43450 R 43440 R 337 D
0530 H 64537 S 67289 U 43430 R 43410 R 319 D
0540 H S W 43400 R 43390 R 343 D
0550 H S W 43390 R 43380 R 370 D
0600 H 64494 S 67196 U 43360 R 43320 R 547 D
0610 H S W 43310 R 43300 R 555 D
0620 H S W 43290 R 43270 R 487 D
0630 H 64451 S 67100 W 43250 R 43240 R 395 D
0640 H S W 43230 R 43220 R 373 D
0650 H S W 43220 R 43200 R 365 D
0700 H 64451 S 66560 W 43180 R 43160 R 402 D
0715 H 64451 S 66524 U 43130 R 43120 R 441 D
0720 H S 1Y 43110 R 43110 R 465 D
0730 H 64451 S 66455 W 43100 R 43090 R 479 D
0740 H S W 43080 R 43060 R 482 D
0750 H S 9] 43050 R 43030 R 465 D
0830€0800) H 64451 S 66310 W 43010 R 42990 R 370 D
0840 H S W 42980 R 42970 R 311 D
0850 H S W 42970 R 42980 R 384 D
Fig. 2. An example of manually punched magnetic and sounding log sheet.
and the Bouguer gravity correction. At the the magnetic data only seems to be not so
present stage when the automation of sounding important, considering the time required for the
and the determination of the position are prac- determination of the position or read out of
tically impossible, automatic data acquisition of water depth.

(13)
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Reduction of the data after these stage is

carried out after we are back, because there is

no electric computer capable of further analysis

on board the ship.

The calculation of the local magnetic anomalies

At present stage our interest is in the local
magnetic anomaly. The local magnetic anomaly
is determined by the difference between the
the standard value
given by the table of Vestine. At the same
time wave number spectrum are also calculated,
in order to see the relationship between the local
magnetic anomalies and the bottom topography.

measured anomaly and

Estimation of the magnitude of the local magnetic
anomaly

Considering the fact that the origin of the
local magnetic anomaly at sea is near the
surface of the bottom of the sea, cross cor-
relation between the local magnetic anomalies
and the weight function expressed by

J

mean depth near the observation point and D
is chosen as 6000 or 12000 m) is calculated.
By the cross correlation, the amplitude of the
local magnetic anomaly when it lies at the
depth of 6000 or 12000 m, is obtained and the
amplitudes of the local anomalies are compared
each other at the same level. By the use of
the magnitude of the local magnetic anomalies,
anomalous regions are expressed quantitatively.

When it is required to make a magnetic

o
e—w(D-d) .eiw\t.dw

-0

(where d represents

[N

N° 3 (1967)

contoured map with enough survey, it is made
as soon as the position of the ship is given on
board the ship for the purposes of the further
planning of the ship.
Data process of gravity anomaly

T-S-S-G  D-P-U (Tokyo Surface Ship
Gravity Meter Data Processing Unit). As
described in introduction, in the present cruise,
it was tried to determine the value of the gravity
on board the ship by real time use of a small
The T-S-S-G D-P-U
consists of the digital counters, a parametron
computer with a typewriter and a shift register
and control device which play a role of inter-
face between the computer and the gravity
meter. The computer is model P-M-III of the
T.D.K. For the purpose of present use the
These
points are speeding up of the parameter excita-
tion frequency of the parametron from standard
3ke to 3.9kc to obtain necessary speed to
calculate the required calculations.

electronic computer.

computer is improved in some parts.

The signal from the string gravity meter of
T-S-S-G is a frequency modulated signal where
the frequency of the string gravity meter is
given by F=vg+a(t), (g, a(t) represent ac-
celeration of gravity and the vertical acceleration
of the ship, respectively).
the gravity meter is counted by the use of two
sets of digital counters alternatively operated
every 0.5 sec. The time base of 0.5 sec is
given by dividing the frequency given 100 kc

The signal from

19 min.

|
1

counter A
cater

—
500 msec.

counter
gate
snift resister
reset

transfer to
shift resister

s

—
—

1st data

—

—

1lst data
data jll ”Uuuu ”m]”“—— /
G I —
péﬁ%:nacme U umtlculution H 9_2'9

step 14 Of step 2/

caloulation
end

calculation type out
end end

Type out

Fig. 3.

t’cy‘xz outj

Time chart of the T-S-S-G D-P-U.
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crystal frequency standard. When one of the
two sets of counters counts the frequency of
oscillation of the string gravity meter, the
contents of a counter are transferred to the
shift register. The contents of the shift register
are transferred to the computer from the most
significant digit. That is, the numerical data
are transferred to the input register of the
computer by the synchronizing pulse (read in
pulse) whose pulse widths are about 10 msec
and send forth after the program advance
signal. After 0.5 sec, the contents of another
counter are send to the computer and required
calculations are carried out within the time
between the consecutive read in pulses.

A series of computations are carried out using
1001 input data. The order of program select,
signal indicates that the series of the computa-
tions are over, print order or signal indicates
that the print is over, are send to the computer
or send from the computer. Among these orders
or signals, the program select order or the
start signal is given from the crystal frequency
standard by the use of the frequency divider at

START

DATA U-l '

.y v

o — ]

temporally stop
ATAU:, "

interval of 10 min, and after the series of
computations are over the end signal is send
forth to the control device of the D-P-U, and
then the transfer of the numerical data is stop-
ped by the use of the signal. 1001 numerical
data are reduced within 8 min, and the result
is typed out in 10 sec. The time chart of this
process is shown in Fig. 3.

The computation and programing

The input signal of the computer is a fre-
quency averaged over 0.5 sec of the vibration
of the string in the gravity meter given through
the shift register. The main part of the com-
putation is square of the f to convert the
frequency of oscillation into the quantity pro-
portional to the vertical acceleration and the
calculation of weighted mean of the vertical
the disturbing
vertical acceleration caused by the motion of
the ship.

In addition to this computation the correction
for the finite sampling interval, (second order
correction for the finite sampling interval) is
necessary.

acceleration to smooth away

The answer is typed out after a

-

[
I

X
U

MR 4 clear
gA f end

o

(Efw )k

Zifi-ta

(s15 -t 10"

oo

N
o

Fig. 4.

AR

Flow chart of the computer program of T-S-S-G D-P-U.
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numerical constant is multiplied to express the
result in gravity value.

The contents of the calculation are written
in the following three computations,

Ca) ﬁzwa
b SVfi-f/
K4
O SfPwix ke[S fi—fol e,
; 2 K3
where the weight function w;’s are
1,2,3,4,----, Ki, Ky,---+3,2, 1.
and the value of K, is usually selected to be
500.

The wave number response of the low pass
filter, obtained by the use of the weighted
mean mentioned above is approximately given
by the Fourier transform of the weight function
f() expressed by

f@=|

P (c—1)-dt
o=1 —Ty<e< Ty
=0 elsewhere
and the wave nwmber response is written as

F(w)=F(2z/T) :( sin o7

Lowlh
To=250 sec, and the vertical acceleration with
oscillation period of 5 to 6 sec is reduced to
1/12000.

The second term of the calculation ¢) is the
correction for the finite sampling interval.
Strictly speaking, it is necessary to calculate
the dispersion of the vertical acceleration, but
the speed of the computer is too slow, memories
are too scanty for that kind of computation, and
therefore the /f;—fy/ is used for the correction
in stead of dispersion. The quantity of the
correction is not so large, usually less then
20~50 mgals, and therefore the correction
mentioned above can be used with a good
approximation when the vertical acceleration
of the ship is less than 100 gals and the ac-
curacy of about 10 mgals is aimed at. The
numerical constants K; (usually 500), /o, &, k&
are set into the computer from the typewriter
key board.

The flow chart of the computation expressed
by the formulas a), b), and ¢) is shown in
Fig. 4.

The free air gravity anomaly shown in Fig.

2
1 ,  where

6’s is obtained by the use of this method on
board the ship. The accuracy is not enough
but gravity value was obtained on board the
ship within accuracy of #10 mgals under good
condition and the system plays an important
role as a back up system of the former method.
In former expeditions the gravity value can
not be known on board the ship at all, and
we are always under spiritual stress during the
whole cruise for 2 or 5 months.

Angther system of the gravity reduction (punched
out data system)

Parallel to the data processing system men-
tioned above, former punched tape system is
used. The gravity data in the system are per-
forated on the paper tapes which are the number
of frequency of the 100 kc standard frequency
contained in 2! cycles of the string of the
gravity meter,
punched tapes and it requires about half of
the expedition period of the ship to reduce
these data with the aid of the electronic com-
puter OKITAC 5090 of the Institute. For
example, the paper tapes consumed in the

The data are involved in long

present expedition are 480 rolls of paper tapes
each 200m long. The reduction of these
numerous data by the use of the electronic
computer is not so wise from the view point
of management of the computer, and also it is
a very difficult problem to punch out the data
without any miss punching.

The first step of the data process is similar
to the computation described in the T-S-S-G
D-P-U. But the input signal is the oscillation
period of the string gravity meter sampled at
interval of about 0.5 sec and the accuracy of
each numerical data is 6 digits in octal form.
The wave number response of the digital filter
is expressed by,

v~ g [sineT; ; T1=60 sec
Flo)= z;]=[1 ['(»724] | T3=90 sec
( T3=120 sec
| _27?
o=y

By the use of this low pass filter, vertical
acceleration of the ship is reduced within
1 mgal under the condition that the vertical
acceleration is 100 gals. The output of this
stage is typed out or tape punched out, and

(16 )
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the tape punched out (Tape A) is used in the
next stage for the E&tvds correction, or for
calculation of the free air gravity anomaly and
the Bouguer gravity anomaly. The punched
output is characterized by the initial time of
the data and the data number.

In the second stage of analysis, sounding
and magnetic log sheets which are manually
punched on the tape together with the cor-
responding ship position (Tape B) are used as
input tapes together with the paper tapes
obtained in the first stage.

That is, the computer reads the initial time
and the data number of the Tape A and selects
the ship position and water depth correspond-
ing to the Tape A from the contents of the
Tape B. When the data of the ship position
or water depth cannot be found from the log
sheets, the position and the water depth are
interpolated by the use of these values adjacent
to the time of observation of gravity.

The free air gravity anomaly is calculated as
difference from the standard gravity given by
the international gravity formula.

The E&tvos correction is calculated by the
formula

g=—2Vgcose,
and the east to west component of the ship Vg
is calculated by the use of latitude difference
of ship position at interval of 10 min. The
Bouguer correction is given by replacing the
density of the water 1.027 by the standard rock
density of 2.67.

The calculated results are written into the
log sheets of sounding and magnetic force and
typed out as complete log sheets and are also
used to calculate the free air or Bouguer
gravity anomaly by the results of the D.P.U.
described above.

3. The outline of the results of the gravity

and magnetic survey in the present expedition.

The results described here are that were
obtained on board the ship. In the gravity
profiles shown in this chapter, the effect of
eastward or westward velocity of the ship is
corrected only approximately. The {ree air
gravity anomaly is relative variation in the
regions where we are interested in. In the

magnetic profiles regional gradient was removed
assuming that it is a linear trend in the region
concerned.

In order to discuss the regional anomaly it
requires correction for the drift of the meter
or comparison with the land value near the
port or correction for the effect of the tempera-
ture in the gravity meter room. Therefore, at
the present stage of analysis, it is tried to pick
up the region locally interesting, and to show
the results that will not lead to miss under-
standing of the nature.

Measurement of the gravity and the total
magnetic force was started just after the ship
set sail from Tokyo by the use of the T-S-S-G
and D-P-U and by the proton magnetometer
respectively. The sailing track of the Umitaka-
maru is shown in Figs. 5-1, 5-2 with position
index to find out easily the position of each
profile.

Among the whole gravimetric and magnetic
profiles from Tokyo to Tokyo covering about
40000 nautical miles, the trenches, margins of
the contients, typical parts of the basin, ridges
or rises are selected, and relative free air
anomalies, local magnetic anomalies in total
force and the bottom topography profiles are
made. The profiles are

1) Sea mount at Mariana Ridge
Fig. 6-1 index 5~6

2) Reef 14 in the Caroline Archipelago
Fig. 6-2 index 11~12

3) Mariana Trench Fig. 6-3 index 9~10

4) Solomon Trench Fig. 6-4 index 18

5) Solomon Sea to Louiside Archipelago
Fig. 6-5 index 19

6) Louiside Archipelago to Coral Sea
Fig. 6-6 index 21~22

7) Bounty Island to the South Pacific Ocean
Fig. 6-7 index 51~52, 52~353

8) Crest of South Pacific Antarctic Ridge
Fig. 6-8 index 64, 65

9) Trench 55 Fig. 6-9 index 94

10) South Pacific Antarctic Basin
Fig. 6-10 index 77, 78

11) South Pacific Antarctic Basin to Palmer
Peninsula Fig. 6-11 index 104, 105

12) Drake Passage to Burdwood Bank
Fig. 6-12 index 117, 118

(17)
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o RO

4

Fig. 5-2.
Figs. 5-1~5-2. Sailing track of the Umitaka-maru in 1966-1967 for the 4th Expedition
of the Southern Sea.
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1~6-31. Relative free air gravity anomaly, local magnetic anomaly in total force
and bottom topography profiles.

Argentine Basin to South Georgia

Fig. 6-13

-1, 6-13-2

index 145

East Scotia Sea Fig. 6-14 index 150
Scotia Sea to South Sandwich Island
Fig-15 index 152~153

South Sandwich Trench Fig. 6-16
index 153~154
Valdivia Basin to Moud Bank

Fig. 6-17

index 162

East Moud Bank to Atrantic Indian

(33)

19)
20)
21)
22)

23)

Antarctic Basin Fig. 6-18 index 163
Flank province of Indian Antarctic
Ridge Fig. 6-19 index 180
Kerguelen Gaussburg Ridge Fig. 6-20-1,
6-20-2, 6-20-3 index 184, 189, 190
South East Indian Basin-1

Fig. 6-21 index 204, 205

South East Indian Basin-2

Fig. 6-22 index 206, 207

South East Indian Basin-3
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Fig. 6-23 index 208, 209

24) Continental margin off Fremantle
Fig. 6-24 index 210, 211

25) South of North West cape of West
Australia Fig. 6-25 index 216

26) Rowley Shelf to North Australia Basin
Fig. 6-26 index 220, 221

27) East of North Australia Basin to east
terminal region of Java Trench Fig. 6-27
index 223, 224

28) Ombai Strait to Banda Sea Fig. 6-28
index 226, 227

29) Sanana to Mangoli in Banda Sea
Fig. 6-29 index 228, 229

30) Molucca Sea Fig. 6-30 index 229, 230

31) Molucca Sea to east terminal region
of Philippine Trench Fig. 6-31
index 231, 232

The trench and the continental margin

In the case of trench that divides the con-
tinent or island arc from the Oceanic structure,
the free air gravity anomaly approximately
reflects bottom topography (Figs. 6-3, -4, -16),
and it is clear that the isostatic equilibrium
cannot be achieved at the trench. This is
common to any trench ever surveyed. It is
also common to the profiles of trenches that
the position where the free air anomaly be.
comes minimum usually does not coincide with
position where the maximum depth is measured.

It is also a fact common to all trench that
the minimum free air anomaly lies more con-
tinental side than the maximum of the water
depth. It is worth noticing that in the case
of the Mariana Trench where both sides of it
are considered to be more or less Oceanic
structure, there is little difference in the posi-
tion of the said maximum and the minimum;
minimum free air anomaly slightly at the east
of the maximum of the water depth. This
indicates that the structure of the east part of
the trench is more or less continental than
that of the west part.

The other characteristic of the trench shown
in the free air gravity anomalies is that, flank
province of the trench of the oceanic side
truly reflects a bottom topography, but con-
tinental side is not so.
the three cases mentioned above, especially in

This can be seen in

the case of Solomon Trench.
case that the local magnetic anomaly becomes
small near the trench. This is supposed to be
the effect of the continental crust structure
near the trench, the basaltic layer being sink
beneath the granitic layer and the magnetic
anomalies are attenuated. In the case of the
Mariana Trench where both sides of it are
considered to be a ridge of oceanic structure
this decrement of the local magnetic anomaly
is not so clear there.

It is usually the

At the terminal zone of the trench, such as
east of Philippine Trench (Fig. 6-31) or east
terminal zone of Java Trench (Fig. 6-27), the
characteristics are similar to the continental
margin without the trench. In the former
case, water depth at its deepsst position is
6700 m, and the variation in the free air gravity
anomaly corresponding to the trench is only
200 mgals lower than the surrounding region.
In the later case water depth corresponding to
Java trench is about 4300 m at its deepest
position and there can be found little variation
in the free air gravity anomaly between Timor
Island, showing that the continental side there
is 1isostatic.

In the case of the continetal margin where
there is no trench, the free air gravity anomaly
little reflects the bottom topography, or little
correlation between the two can be recognized.
For example, at the margin of the continental
shelf of New Zealand and the South Pacific
Basin (Fig. 6-7), variation in the free air
gravity anomaly between the east of Bounty
Island and the adjacent
100 mgals, where the difference in the water
depth in the region is more than 3000m. In
the case of this region, it is worth noticing
that clear correlation between the free air
gravity anomaly and the bottom topography can
be seen in the Merano Bank about 25 miles
off South Island, and that the correlation be-
tween them can also be seen though not so
clear, in the case of the Bounty Trough
which is about 70 miles east of the South
Island. This characteristics can also be seen
in the results of the survey in 1963~1964. In
other wards, the isostatic equilibrium does
not be achieved on the continental shelf of the

basin is less than
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New Zealand, though the equilibrium is almost
perfect at the margin between the continental
shelf and the adjacent oceanic basin. This
fact indicates that, the rrough between the
Merano Bank and the South Island is inter-
preted as the results of subsidence of the land
mass, and Bounty Island is interpreted as a
land mass remained in the oceanic structure.
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Figs. 7-1~7-3. Schematic view of free air
gravity anomaly and the bottom topo-
graphy at the continental margin with
initial stage of trench.

This can be schematically shown as in Fig. 7-1.

The remained land mass near the island is
similar to the subcrustal structure beneath the
trench, and it may be interpreted as initial
stage of the trench formation.

The similar correlation between the free air
gravity anomaly and the bottom topography can
be seen at the continental margin of West
Australia, near Fremantle (Fig. 6-24). In
this case, the continental side of subsided land
mass lies inland of West Australia about 30 km
east of Fremantle, forming famous Darling
Fault. The gravity difference in both sides of
the fault in land is 100 mgals. West margin
of the fault is at the sea floor about 50 km
west of Fremantle. The gravity profile shows
that the crustal structure becomes suddenly
oceanic at the west of this fault at seza. This
area can be schematically shown as in Fig. 7-3.

In the profile from Argentine Basin to South
Georgia, free air gravity anomaly little reflects
the Forkland Rise (Fig. 6-13-1), on the other
hand clear correlation between the free air
gravity anomaly and the bottom topography
can be pointed out at the Scotia Ridge where
the South Georgia is situated (Fig. 6-13-2).
This area can be schematically shown as in
Fig. 7-2. Comparing the profiles from New
Zealand to South Pacific Antarctic Basin, and
from Argentine Basin to South Georgia with
the techtonic map of near and around Antarc-
tica (ATAAC AHTAPKTHKI). Isostatically
equilibrium boundary is that between tertiary
or quaternaly folded region and Mesozoic
Cenozoic deep ocean floor covered with thick
sediment, and on the other hand the regions
where isostatic equilibrium is not achieved is
boundary between tertiary or quaternaly folded
region and Mesozoic-Cenozoic subsided region.

In the profile from Drake passage to the
Burdwood Bank which is the continental shelf
at the South Argentine, variation in the free
air gravity anomaly is less than 100 mgals where
the water depth becomes shallower than at the
Drake Passage by 4000 m. Magnetic anomaly
also shows the typical behavier that it suddenly
disappears at the north margin of the Passage.

As compared with these typical isostatic
margins, in the case of the margin of Antarctic
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continent and the adjacent basin, we could not

get enough data because the ship could not
approach enough to the standard continental

structure of the Antarctica.

In the case of Bellingshausen Basin to Palmer
Peninsula (Fig. 6-11) difference of water depth
is 2500 m and variation in free air gravity
anomaly is 120 mgals. In the case of Scotia
Sea to South Sandwich Island difference in
water depth of 2500 m corresponds to 100~120
mgals difference of gravity anomaly (Fig. 6-15).
In South Atrantic basin to Maud Bank (Fig.
6-17) depth difference of 3000m corresponds
to difference of free air anomaly less than
100 mgals. At east Maud Bank, depth dif-
ference is 3000 m and it corresponds to gravity
difference of 150 mgals (Fig. 6-18). As far
as the present knowledge of gravity is con-
cerned these regions are that where the isostatic
equilibrium considered to be half achieved. In
the region of Scotia Sea, there are some amount
of results of the land gravity survey on the ice
around South Shotland and Graham Land of
Antarctica (GRIFFITIIS, 1964) and we will be
able to make gravity map of Bransfield Strait
together with our gravity survey at sea near
and around Deception Island.

Solomon Sea to Louiside Archipelago (Fig.
6-5) or Louiside Archipelago to Coral Sea
(Fig. 6-6) are typical examples where the iso-
static equilibrium is imperfect.

Free air gravity anomalies and the local magnetic
anomalies at ridges or basins surrounding the
Antarctica

South Pacific Antarctic Ridge is one of the
mid oceanic ridges surrounding the Antarctica
linked to the Easter Rise at its east end and
to the Indian Antarctic Ridge near Macquarie
Island. At the crest of South Pacific Antarctic
Ridge (Fig. 6-8), the bottom topography is
characterized by many small mountains of
which the wave length is more or less than 5
miles and there can not be found any regional
characteristics from the bottom topography.
But in this region free air gravity anomaly is
negative about 100 mgals with horizontal extent
of 20~50 miles. This negative zone corresponds
to large magnetic anomaly which seems to re-
present both side of the rift valley of the crest

of the ridge. The rift valley at the crest of
the mid oceanic ridge is one of the remarkable
characteristics which is sometimes found by
the echo sounder, and it will be worth
noticing that this kind of rift valley can be
recognized from the result of gravimetry though
could not be done by the echo sounder.

This kind of relationship between the local
magnetic anomaly and the gravity anomaly can
also be seen not at the crest of the ridge but
on the basin of Scotia Sea (Fig. 6-14). That
is, large local magnetic anomaly can be seen at
Scotia Basin between (55°S, 33°E) and (57°S,
30°W) and the free air gravity anomaly is
50~80 mgals lower than surrounding region.
The region is quite similar to the crest of the
mid oceanic ridge mentioned above, except the
regional topography that the region is the basin
and is not the ridge.

In the case of the crest of Kerguelen Gauss-
berg ridge (Figs. 6-20-1~~3), the local magnetic
anomaly is more or less than 5007, and the
bottom topography is flat and shallow, but from
the wave length of the magnetic anomaly, the
origin of it seems to be lie beneath the bottom.
Large and sharp magnetic anomaly was also
found at the east of the ridge at the margin
between the ridge and the adjacent basin (Fig.
6-20-3). The bottom topography there is
something like the rift wvalley or crater of
volcano, and it is expected from the free air
gravity anomaly profile that the subbottom
topography there is more sharp than that re-
corded by the echo sounder.

In order to see general character of the
region, magnetic and bottom topography profile
across the ridge was made between longitude
54° E and 85° E (Fig. 8). Comparing the
profiles to the techtonic map of the region
(Fig. 9), it can be seen that the large local
magnetic anomaly corresponds to the boundary
of different techtonic structure, that is, the
anomaly 65°40" E, 69°30" E, exactly corresponds
to the boundary between the Pre-Mesozoic-
Cenozoic deep ocean floor with block structure
and Mesozoic-Cenozoic arch type rise covered
with thin sedimental layer, and the anomaly
69°30’ E exactly corresponds to the deep faulr
west of the wvolcanic mass. Though the cor-
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Fig. 9. Techtonic map near around Kerguelen
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respondence is not so exact, the anomaly at
the 77° E seems to correspond to the deep
Jault east of the volcanic mass or the boundary
between the risz and deep ocean floor with

block structure. It is also pointed out that the
little anomaly region between 64° E and 65°40' E
corresponds to the Pre-Mesozoic deep ocean
Sloor with block structure. This kind of clear
magnetic boundary can be seen also at the
boundary between the flank province of South
Indian Antarctic Ridge and the adjacent basin
(Fig. 6-19). suggest that
though gravimetric results show little difference,
the structure of the flank province and the
adjacent basin is different one, that is, the
basin adjacent to the ridge will not be inter-
preted as it becomes flat by the sedimentation
on the same structure as flank province of
the ridge.

These examples

The magentic anomaly at the basin

As described above, there are sometimes
magnetic anomaly at the basin of flat or ir-
regular topography.

The example in Fig. 6-21, is the basin of
about 5000 m depth with irregular topography
and the correspondence between the bottom
topography, free air gravity anomaly and the
local magnetic anomaly can be seen though
not so clear.

The example in Fig. 6-22, is the flat basin
with isolated sea mount and the correspondence
between the three is typical.

The another example in Fig. 6-23 is flat basin
with large local magnetic anomaly and though
not so clear, correspondence between the local
magnetic anomaly and the free air gravity
anomaly can be recognized. That is, if the
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local magnetic anomaly is considered to be
resulted from the subbottom structure, local
magnetic anomaly of 1007 can be interpreted
as caused by the subbottom structure which
results in gravity anomaly of 20~30 mgals.

Isolated magnetic anomaly at the margin of the
continent

In the Indian Ocean expedition in 1965,
it is found isolated local magnetic anomaly at
the continental margin between the Timor Sea
and the continental shelf of Northern Teritory,
and also at the continental margin between
the shelf of the West Australia off Broom and
North Australia Basin (ToMODA and OZAWA,
1966). This kind of large magnetic anomaly
of which magnitude is 500 y with about 30 miles
of horizontal extent is also found at boundary
between the Philippine Basin to South China
Sea. In the present expedition the ship traversed
the boundary between the Timor Sea (North
Australia Basin) to Rowley Shelf again. And
the two profiles were made at North West
Cape of West Australia and Rowley Shelf to
North Australia Basin. The local magnetic
anomaly there is isolated one, and the peak to

nre e

peak amplitude of it is 10007 at the North
West Cape, and 800y at the margin of the
Rowley Shelf (Figs. 6-25, 6-26).

The position of the magnetic anomalies at
the margin of the continental shelf of the West
Australia or Northern Teritory of Australia is
shown in Fig. 10, together with the results of
the survey of the Indian Ocean Expedition in
1963.

As can be seen from Fig. 10 large magnetic
anomaly which separates the continental struc-
ture from the oceanic structure runs almost
parallel to the contour of the water depth at
north west of Rowley Shelf and becomes un-
distinguishable at north near south of the Timor
Sea, though small anomaly can be find out at
north of the continental margin of Northern
Teritory near 128° E. The south east end of
the anomaly was found at the margin of the
Exmouth Rise and the anomalies seem to be
linked to the anomaly at North West Cape
surrounding Exmoth Rise.

Banda Sea

The profile from Ombai Strait to Banda Sea
or Banda Sea to Molucca Sea is example that

\
\
\

r |

J {
{ ;

Isolated local magnetic anomaly at the margin of continent of West Australia.
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the free air gravity anomaly truly reflects the
bottom topography and the corresponding local
magnetic anomaly is small. The characteristics
is similar to that found at the profile from
North of the Luson to the East China Sea
through Bashi Channel observed in the expedi-
tion of the Indian Ocean in 1964 (TOMODA
and SEGAWA, 1966). These regions are inter-
preted from the local magnetic anomalies and
the free air gravity anomalies, that the struc-
ture is continental and the deep regions are
formed by the subsidence of the land mass.

Two dimensional survey

Two dimensional gravity and magnetic survey
was carried out near and around Deception
Island. The result of the gravity survey
requires detailed Eotvés correction, and also
seems to require more accurate results beyond
the ability of the D-P-U and will be reported
in another paper and the magnetic contoured

LIVINGSTON I1SLAND

map only is in Fig. 11.

Two dimensional gravity and magnetic survey
was also carried out at north of the Heard
Island, but the survey was restricted to north-
ern part only and therefore we could not trace
the Magnetic effect of the Big Ben that is the
main volcano of the Heard Island. The local
magnetic anomaly at the north of the Island is
too sharp to make a contoured map.

Small structure and its relation to the free air
gravity anomaly and the local magnetic anomaly

Fig. 6-9 is a trench of small scale found at
55°S west of the Magellan Channel, and is ex-
pected that one of the structure running from
east to west in the inland of the South America.
The valley represented in the free air gravity
anomaly is very sharp considering the fact
that the mean depth at these regions is about
5000 m and the attenuation of the short wave
length gravity anomaly according to the poten-

_J43°s
Magnetic Map
DECEPTION Is,
Dec. 79, 64 .
- 70
1 L 1
30 20 s0” L0W

Fig. 11. Magnetic contoured map around Deception Island.
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tial theory.

Figs. 6-1, 6-2 are examples of Sea Mount or
Reef. The Reef 14 is an example that the
Reef south of the Gum Island does not reflect
the bottom topography as compared with that
found near and around the Mariana Ridge.

The profile of the Bellingshausen Basin (Fig.
6-10) is an example that the free air gravity
anomaly represents the undulation of the sub-
bottom.

4. The accuracy of the depth measurement nec-
essary for the Bouguer gravity correction or for
the relation between gravity and magnetic anom-
alies

As can be seen from the results of measure-
ment of the echo sounder at the crest of ‘the
mid oceanic ridge, the bottom topography
there is group of the small mountains of
which the wave length is 4~2km and it is
seldom that the valley between the mountain
can be recognized. This indicates that the
beam width of the echo sounder must be
taken into account.

If the distance between the consecutive crest
of mountains is expressed by 2h=4, the water
depth by D and beam width of the echo
sounder by #, the echo sounder is considered
to have no direction characteristics for the
bottom topography represented by 0=h/D.
This results in that the height of the mountains
is apparently constant whatever the heigh of it
is. This apparent height (Dmax— Dmin) is given
by

Sh— 2 2 __ ;i ll, 2.
Sh=vD?+h DT2<D> D
and is approximately 300m when A4 and D are
respectively 1000 and 3000m. This means that
we can know the true height of the mountain
only for that which the height is less than
300 m.

By the use of the results of gravity survey,
we may be able to estimate the true height of
such sharp topography. Considering the at-
tenuation of the gravity field with depth as
e’z”ix), the attenuation factor of gravity field of
wave length of 2000m at the depth of 3000 m
is approximately becomes 1/50. Taking into
account that the accuracy of the gravity meter

is 10 mgals and by the use ot downward
continuation of gravity field, the equivalent
gravity anomaly at the depth of 3000m is 500
mgals, and the anomaly is equivalent to the
mountains of height of 7000m assuming that
the density of it is 2.67 gr/cm?®.
that valley of 7km depth and wave length of
1km can be measured by gravity meter rather
than by the use of the echo sounder.

If such a sharp topography is difficult to
consider, then what we can do is to use the
echo sounder and we must take into account
that we may get small Bouguer gravity anoma-
lies as much as 30 mgals when the depth of
the valley is more than 1000m. This kind of
problem is one of the topography correction
encountered in the reduction problem at sea.

This means
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Résumé :

Une étude morphologique expérimentale portant sur l’alimentation de larve de

Macrobranchium nipponense (DE HAAN) montre que la relation théorique d’IVREV entre la
?,
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/300ml ZEEL, MAEFEEL 1, 3, 5, 10, 15
BIO 20 BO6RME LG aoEERELE2,
6 BLIVIYVZTOEDEDIZOWT KDI-H D

Thb, FEBEKRIL 28°C TH Y, EHEEIL6H

T3
- 40
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Table 1. The way in which the ration of the
9th zoea of Muacrobranchium nipponense r
depends on the degree of concentration of
the food (Artemia salina nauplii) p. Con-
centration of the 9th zoea, 10/300m/; Tem-
perature, 28°C; Duration of experiment, 6 h.

C tration . . [
(())Iflcfe;)(rja;on Total ration Ration per al Average
(No. of (No. of z0ea (No. of )
iy | Artemia) | Artemia) TN
‘ 62 6.2
200 71 7.1 6.60
! 65 6.5
N R R
! 109 | 10.9
400 91 9.1 9.90
1 98 9.8
‘ 154 15. 4
600 141 14.1 14.40
‘ 137 1 13.7
‘ 165 = 16.5
800 173 17.3 16.50
| 157 15.7
. 198 19.8
1000 209 20.9 19.47
177 17.7
‘ 187 18.7
1200 197 19.7 1 19.10
189 18.9

BRI 722 L IATOBE LR E TH 5.

BHEELREE L OBRIZ, $6VIT7REEE
& 10/300 mZ, AR 1200/300 ml O 5fd 7,
KR 24, 28 3 X0F 32°C 3R 12 Rl T
L72Ba D 28H - L DEHEE DTN T Eh T,

FB IR LE D 20W B edT TR g
LT BBEH7ZAadho Artemia % T AR
DI Z3AE S+ 2 L 512 L1,

3. RBReER

BV TR AGIEEE Y SEEE L O W%
# R 2L (Tablel, Fig. 1), 14h44 ) EHyEen
B L SERHEOMINE & 312 8k1 523,
ARSI A1 1000/300 ml Bl FiZ7e % & B BT
DS TO—RBRITEL 7B OB BE T Gt

25

20— r'—"
.

—
Ui

10

N@

o

0 200 400 600 800 1000 1200

Vg
Fig. 1. The way in which the size of the
ration » depends on the degree of con-
centration of the food p. Feeding con-
dition is shown in Table 1.

HLDTHETHEDEEL LD, BIETH
N7 X EETIE, B9V LT RERSE
LEPRIEE L, Fig. 1 Taa0EY, bk
1200/300 m/ Bl ET7siF UL biavy,

Table 1 OfEH% IVREV OEMHE (r) LfF
HEE (p) DGR

r=R(1—e™*?)
ZIZT, R: GzbNFMIET B RKNE
ket
ks

IZHTIEdBE, R=22.63 35X (% £=0.3440 %
B5, ¥icbb, B9V I 7T 5 EHEELH
B L OBIRE

7=22.63(1—¢0-34407)
TEDEN B,

SR (1962) 038 ATV A I OE L4 T
Lk GG W 15/200ml T Artemia %52 T
HE LEE,

r=2.87 (l-e‘o‘“l?’p)
Bz b (EELDOHFIZLS), R DI
DS, T ECYEDOBELIIE E—D
Ermd R L, IVREV ORI X< HTUL F 2 #4
Dz BT 5,

B & YEEE & OBFRY B 5 & Table 2, Fig.
ZUTRTED VLT D, YOI ERME
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Table 2. Changes in the value of ration of
larva, Macrobranchium nipponense r
the number of larvae

depending on
feeding N.

T

N

——_ Item ‘Ration per a zoea

Average ration(r)

AN Z oeal stage

No. - 2z
_of larva (N\)\

Ut

10 7.5

6 z

10.0
8.0
10.0
9.0
7.0

10.3
10.3
11.0
11.0

11.0

10.2

10.2
11.4
11.0

110

9z 2z
18.0
14.0
21.0:5.00

17.6

18.0
16.3 5.27

17.4 7.12

0.2 8.00

14.6 7.44
7

8.80

10.70

10.78

12.90 :

10.47

6.5

5.3

8.2
10.6

13.7
13.5/5.40
13.6

9.25

17.

17.

66

33

.87

Lk S TERY, a4z rE<iss,

Iei] — 45 34

TIIAE®EA110/300 ml ¥ TEAE L B
MBI T 2 23 F Ll B TR LT
v@%%@ ey, IVREV OF 95—tz &
Tihobb AR OLY

H—To B O 4,
P7ei A4S 3 %,

Lf:?ﬁif) T,

TR £ 3 BEHER () 1T

r—r'
y= _
”

7 WA EEE A O EETE
v EEEE O EE RS E

T\ 5,

BHIIHET S

25 LI

® 9 Zoea

® 6 Zoea
) "&/ N
15

10

Y
P

)___,,__-—-—(

k%

0 5 10 15 20
N

Fig. 2 Changes in the value of ration r
depending on the number of larvae feeding
N in the system zoea of Macrobran-
chium nipponense — Artemia larvae.
Ik > TkDBZENTES, Table 3, Fig. 3
(% Table 2 2B L7z v DIETH 5, Fig. 3
WZRTHY 7 e Yo v 8 ESEs )
BIFERE Lo T D, TTabbIENHE
THIFEEENRIFALS DL BB R L T
Do HIH—SHNTEEEEE L BT 520
VT oy A L, ZOREA 10/300ml D &
TN OSHTEMMEE, BEAZILL L
Teb & v HITEARL T %, IVREV, NIKOL SKII
(1952) iz a1 « v ¥ 3 « 71 A (Amei-
urus nebulosus) » A\ T v iz kD> a1 - ¥ v
F oo TIRHEE2WINT 212 L7 T v i
WRT 5, 7374 ATITEEED AL ILTH
AT 525 FICWKRT & v EIEFTE & [k
W52, 7HATEDOEE LD ERERD
THFATEGEDFES T IR L Ejﬁﬁ‘, Hay
I L THIEIR S AT < Bd &I < A
J’/ﬁa)%)k%x_%zhée
MEDBHEZS LT TEEOHELHE6 /=
TR v, 32C°, 28°C B L 24°C izkiF A 2
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Table 3. Changes in the indices for quantitative
effect of complex relations vy depending on
the number of larvae feeding N in the system
the 9th zoea of Macrobranchium nipponense
— Artemia larvae. r, value of the ration
when an isolated zoeal larva is feeding; 7,
value of the ration observed during group

Table. 4. Influence of the temperature on the
ration of the 6th zoea of Macrobranchium
nipponense. a, ration per a zoea; b, avarage
ration.

{
Temp.  24°C 28°C 32°C

Time (h)\ a b a b a b

feeding. R _
‘ - ‘ L 2.2 5.5 6.9
CMem ] Number of | ) 2 51 2.0 6.0 590 7.1 6.80
 Stag gg\jlx, lariaw eredmg‘i" - 7‘ B 17 2.1 ‘ 6.2 7”67.4 B
1 5.00; 5.00 0 4.0 L 95 116
3 ” 5.27 —8.0548 4 4.3 4,50 8.8 9.17 15.5 13.20
. 5 1 7.12 —0.424 5.2 9.2 8
% Zoea 10 ” 8.00 —0.6000 — : —
15 ” 7.44 ;—0.4880 4.8 11.0 19.2
20 7ot 5.40 |=0.0800 6 6.4 6.03 11.3 11.03 19.8 20.43
— -] R 5.8 1 10.8 F22.3
1 8.80 8.80| 0 S I
3 " 10.70 ‘—0.2159 9.9 17.2 25.1
6 Zoea 5 10.78 ' —0.2250 8 9.5 9.50 16.7 16.93 22.2 23.50
e 10 " 12.90 £—0.4659 9.6 17.0 23.¢
15 ”" 10.47 —0.1898 . S A R
20 ” 9.25 |—0.0511 10.9 18.7 29.4
S I B 10 110.8 10,53 18.1 18.33 26.2 24.77
1 17.66  17.66 = 0 1109 | 182 087
3 no | 17.33 0 0.0187 R - I
c 5 ”" 16.87 | 0.0447 .
9 Zoea o | - 11.9 18.7 29.4
15 “ 20.53 |—0.1625 12 12.0 11.90 18.5 18.80 28.8 29.30
15 ’ 14.27 | 0.1920 118 199 507
20 " 12.00  0.3205 | i -
30
0.4
® 9 Zoea
® 6 Zoea 20
0.94— O 2 Zoea
/ '"
0 3 10
v /)
[¢
—0.2— <y
\ 00 2 4 6 8 10 12
§
—0.4 \c/ V Time (h)
S Fig. 4 Influence of the temperature on the
—0.6 A / ration r of the 6th zoea of Macranchium
) T ni pponense.
0 . . e .
0 5 o5 BRI 2 R A K o T 4 < 72, Table 4,
N Fig. 4 32 DfERERT, Z0OEREHFOL LT

Fig. 3 Changes in the indices for quantitative
effect of complex relations v depending on
the number of larvae feeding N in the system
the 9th zoea of Muacrobranahium nipponense
~ Artemia larvae.

R 2 ECE SPGB R I L T v B,

24°C # X 18 28°C TIIINEABHRAIS 6 e T 48 1
DRREIEL, ZNALTEIT 6IFRIRICE 2 O
MR EITEL T b, 32°C TIRIREERTIAME 10 B
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M TREMICET 2, MAEAICET D ETIZET
HERGIT 32°C D#4 At 24°C - 28°C L 9 EX
ROBHEOHNEELENTHAD, DI L
KR, HADOHRRBAIVEAICI DS DEF
FPEIADEEZ BNEN, FIZELVEAEBES L
BErEbhbd, NECIIUWETAT v AT I DY
T 7 O RRERIIKRRMEC EL S a5
WRAYEB VD, FERTIICOMR LR S,

4. ¥ & O

1. FrHAzcihEse v, ZOEHENER
FE - MEBRE - KEOEMTHE, W Bl
TANEENERIZLOFAEL 7

2. fEEEEEREE - oBRE IVREV OB
Wl r=R(A—e*) Iz X <HTEE v, Kid 28°C
TEI Y T 7T R=22.63, £=0.3440 r 71 -

-
7

3. B9V T7rRfREITE ¢ D R R
WL Artemia A 1200 B/300ml Gk L

2 bbb,

4. HEFEIEHEBCAETSBEL, WALl
HORCEEFRENGFET 5, AEBTI/ 27
A 10 /300 ml FHKOBE NS L ESE &
Lib RVCEER R L7,

5. BN T 28 E BRI SE4HE
DREEI DB D, FERED BHIC L vE
ERRILIES L OVBEIZE X, Ameiurus nebulosus
DHALA-BENTH - 72, :

6. HEDREIRBITET 2 R BEE XL
BEIZL DRI D,

X [

IVREV, B.C. (1955) : (AR HF), HUHD HFEA4
FROBEMICOWTOERARE—. FREBRTIT
£, 1-261.

SR M (1962) L h=FHE T A4 T v oA Y3
Neptunus pelagicus LINNAEUS DEA: D A TEBICH
T O FEREENHR, 1-88.
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Conférence faite par Capitaine G. Houot a la Maison franco-japonaise au 23 Juin 1967

BE HAREE (AHLEBRYEZR)

HIXABTCLWITESEE YV TIVWELT, KEHY
MNEDITENWE L, BERAERERTH R THY
TTH, VA REOHERMASLEL ENDBEVWIODT, &
HORKZ XD THLRKRAEETY A REDOBITEEX I 10D
LW Tl s kbF T, BROSTFOBEEAICS
HENEZILEFELERETS, M BERTHRTIV
FLTCERTELSBSLEHLETEFT, TEARLVF
TLRANEIIC ZERAFAA—T7HHZ T, £5D
IORREFELLTHETTARED [7 5 Y REHEED
R L WARENHY, 74 0LLRF4 FO LB
HVET, BHALKEOVAREOTENDE TRV E
TEIG L, sk 7 Bl LT 7 K 40 4y
I T DHEHE SRR LW EE RN AR S 0 E
0T, f, BTRELVWETO2HUTEYELIR
YRR, BA L VELTCHIALR RO T 12E
CRFRAA—T7HAZT) LEIZLONWTAL B
LW EEWET, BINZL - THETE, FE1EI
75 vARDAFAH—7 ENRS-II AEHZ WAL EL
FONRTE 10 K480 1958 £ THY £, HLERY
AL L E LRI, $REbhELcdny
W <) KREOHEMEF O EL L Tk bhk L.
T =V aBEBNT 5V ADAF RN~ T BELEDER
ECHORELADT, HIREKAENLTT 5V ZDA
FAH—-7RARCHEY LT, HAITE, [HXUEH
KEEOEBEYRPV RN E WIREY LcbITh Y %
F. FOBRZ, 7 r—VofeEREMEN OK 21T
TEXOAEN-ZOTH Y ETIRES, AN
TVELTRSEBDI LcbP T, OK &5 &
BODETERTH DN VOEFAYE T 2 b T
T, FRNTTFTELR-THRIFVIL TRAF VT —%
T OWREREN % Licbd T3, HBRcH L L7

* 1967456 H 23 H  B{ALRHIC THEHA
Hihafg, RAAEEEe JhE

FTLE L EREB LSS L T hT, BAE
BTk 9 Bo HIAAROBEEBREEREL bt Té
D¥d, FTORCEIZ 1,600 FREWHLTF I
ALRND EE DR FAALDOTTNHEAFMED
HT, EAKIE 1,600 THEE-TWEN bL &%
NTREEZSHH, 1,800 TH+a bHERhEEA
HEEIFEL TERATRHLS A LTERL DY T
4o Laal, BBEEY L CHETE, TES5,0000
Ao ofc W T ETlLhk, &2 CHRIZFIR LD
HiEAT5b0 TRAWTTH—HEENE5 55 8E
RN T, B1EDHOALAROEEBERIZ
EEFEARLDT T, TR E 0TI ) T LCE
ZERAID LS, bAETHEAKEEZZ600m TH Y
90, REOKRME Tz K RAER ST
EFXLTC, KERCZER L ET, £5F D Bk
TAFZH—7 ZARCAZ 22 &3, DIEOEE
FICIHICRKER T F ALK& DL D ICHITE 2
TkbHbI T, FBIEMNKUE L TYF RELPIHE
BICED F LA, 75 Y 2ATRIROFLWAF AR
~T7HESTWD, TRPVDHD D TIVF AT A 5T,
ZOMICFIZ A — /8~ « RF2ZA =T LA TV E L
7o BEEDRPTIELIES S DM A—/3— « X F 27
=7 EEILMTHEN TR E S TH D 37, &R
BT VFE A F R eb T THYEST., FDR
CRNF AR =T ST NDLD, Thtrd oT
SERCHIERKRED, RIFAKICENEWIEY
EINnE Lk, B TR EIERCHHEL CWhicbid T
MBERBFVIRAZLTLR, VIKRERDBEESIZ &%
BolRscIhEd, ThRALELKELAKLSS
LTDEACEZTHEVE LA, 4FHCKNRLY
1HEBRTTIVF AT ASNRERLCS b3 THY
T, TOTELRERROTRECR S TR ONDLFHE N
LHWET, TOBIIEEC, 13LAET I Y A0ENE
NOERTHEBERZRO DT, BELTHb AN
CE&TC, TARHOLDCKARICR TV AT A5 D%

——
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KOMEL R DZFECFHAKFVNENWI IS AhTEDH
T, bXbLbTHARLZNREZH - TRTCT X P E#HNRT
AR 5 EEEE KL LD T, FIEERIC S+l
BARDOF v v ADSENE L, T L THEEHORR
MBHEZIE 10,010m, WAWAAkIL s Y s Y BT 5
L 9,545m L WIHEEBKOIFFCEWEREY Lich
UThHVET, —HEOHBEKR TV RKER, 51
ERHTS, SEBRFY) Y Ey 7OBIEDLEZSED
FLTLA, TlRALpRAED BRTHERS KD DISE
ZLTELEFWEEZ b T, AT 05E
FLC, ARV~ LbITT, EIAREERD
Y vy 7 MEORKERORIE WS DR H4T LD
REFCRIEH 2D CHRAE L BORREREICL T, A
LB F LN IEFEENER L W E EE
Lo TR LbITHYEd, TR TCEEFHEZNLEE
LT $ZLBELONRE D, SOEKROBEFHREET
HTHFHLE > SR HLTRLT5 X5 RAENHE
KIS WEEIBRELDHHFZ I LTI TRYE DY
T3 £HT5LTHYELAMECIAMD L S IC
S5ARKEWEZLELT, 555 EOEERKER
DE¥E L, SEIZHAXOHEIEFHEHALETIRE S, £
B7 7 v 20BATR > TEbhET, BAOEYHRIC
BAT=LES 2, V—ayhbEWEL T4 &8
B2 2,000 T B, BIK7 572 DERFER
DEOZELTITRTONTRT, FEKr LTR

-

7 7

5 & W5 W/3F (1967); HINEH¥EA®

TTRTREYET LW —OBANAET 7 v 2EHT
To IBNVETET 5V RAQETHERRE LY &2 —&
PEEED LV IBEENEDIETD LT HAELHL
B o T DRFAERFBRERYER L 20T, &S
DRAE LTCHRBRAF A -7 2B LTCHKTEZE Y
FREE BN ASZ L RIFEF SR LT, i
HERDOEMEHAN L 5 R ER V0055 L 55
s T, BRHEOREWHIHMCH DL, ThTORK
BT 2HFLIFFLCREVDTT, Thnd (77
VABHZORE) LEIETUFREDOREL 50
3oL, FAOFTRZR~NE L TR
ZinE BnET,

BE v o7 o~ (BILEERE)

TEF—HEROIEHORHACELT, $Y¥ZZk, %
BDOFH LM, BEINZIEEHN K, BEEE< L
CN WET VEARFRAH—T7DORAR, ROETHEIC
FEHCEST S, &7, 753 v ABEORAR 2ERYD
TETHY, B2wik, REMEO DO, T7ib
b, RE~OEBKDDOMETH D &, Rk, &
DRFAH—T, TFAFTRR, BEDL T HEEHE~
BNOIME—DBWMTHD &, UED3IHTH D,

COLDBBICKERIEN LT T o £ &2 K5
A, WIROEEEICRET 5,

iR

v AW EE o KR

Un résultat de ’océanographie francaise

TIVADAFRA—~7D3EHOHECHEY, B
CERU e Z R &% B3 5, BElc 1962 4
I, TVFAFZRRAKRICETE Y, 3nHOHEES,
Jed A 5, BERIMEE, WEIKH0 T, BAAD
KEBGEBEIO TICH RO D DKL ERE L 72,
ZODTNF AT AN, 1958 D 61 F I CEER
N, 7520 F2h—7LLTHR2EHDOHDTE
b0 MHIDIF 2 H~7 FNRS III %, 1958 F123kH
L, DRIER RS 5 WEALOB#EL 5> T oD, 3h
AMBEL, WAWARBRE ST B &AHER,

MRCEDAF 2 H—7 FNRS III iE 4,000m *
TLENT, BKRECDERNAS - ht, TuF A
FARRMADE T, FAREIRTHEY, EHHN
Chle » CTHIEER TR 2 P BEOHFEMRETH 5,
COSERIZTNVF AT ZIE 4,000m DIZECER D M
FRCHE—DDETH 5,

TF AT RARBETE, FEOF 2 b xTEE, 1962
B, JeHEpEdE, TEEET 9,500m OBKICHEIIL
THbSHET, LIFUREEB~NOEBKYERE.L T »
5o 1964 FRIZ 7T b ) 2T 8,500m -, 1965 4E
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WIEFE ) ¥ 2T 5,200m ~, 1966 4E1Cid drse KPR
D=7 4 SEDIL T 5,000m ~&->Tnb, S4E17,

HBARWET, {28005, 8,000m LIFICHEEK
LTkY, 2T 9,200m KL iz,

AHIE, 1962 FEQEKICHERE S BT 20, 7
F A F 2 DR, BRI OWTHBIGR~ W, Bk
DFEBELTUSIELLIRBERIN TN DTH D,

ANMZZBC S A4, FFERICRE KB 2,
ZDE, SWIKEMARE S AR AR AR AT
Rt WBAKDIEME, B2 10m T2l
1kg SOKELABDT, 17 mOEITHE lem? B
0L F Y DIEACTHZ AL TR IE R B,
DL D IBRNFENREEI N, BENOBKRAHIC
HoleDiE, MEDEEFDOMALWESORETH S
2, BWIREkAE S o, BIIERICEL LS, Tk
B, EHOWAED L Hic, FRIKT TREDEAHCH
DI EAHRT, BAEL TTL . B L kA
WL B & BT — T UMBEL B, =T
WDBEDY AT LOFERELS, dL, F—7rntnh
e BRER NS 5 Z LA,

NFZH—7OREBR, THROFBERL T3, A
HKCIRERL VRO TR A, SF 20— 7 TiREK
L OBk, FEOBAZ, AV vERMS, L8
STh, BN IFEMETRR, REDEHEED
&, X ERIKENEMS S &, £ v 7RfHS, Fic
BENTH Y ) VAT RN H B, TDeD, £
I OTEHC A ST, EBANEHAKZ V7 RITEAR
KBLIII I TnDE, 253T0E, 27 0RNDOE
INFE R BIC S B,

AFAQEBIC L 5C, FARME S TEFIEDLHEL
M, HETHET B2 54 FebBlbhb8#0% 3
DERBETCOELTH5DTH D,

THFEATFTADOKER, BILELDWTHEL D,
AN AZBAEIZ, NE 2.1m, BOEXIE 15cm
DL TH D, BB, Thekd 2 EhniEdEWE
ThHY, TOL, HEFRE, BIPILVWETL &
%, THERIT 20 b, WHETIR 14~15 FrEind,
L EREEOH AL ~D, HEEE THEC=E20H
HAZERS D, TDIEH, 10 HONIWIRNELZE
WTk Y, BroBEom@iRecsElr—7n, &
BT OMOEEZ{TR S,

REOBHZICZ YV ) v E VI REBLTWD, &2V
7 OEEIZ 190k, # YV ) v OFEMEEIZ 100kg Ic2WWT

pe 213

1% b 1 HFm OEITRMI0% I LIt/ b,

TNUFAFRAFIIVE~FE LCEBRE D, i
HEFAF DM 110 Fov b, HrOBIEOBEIERII 24 Ko
FOBEBHAIIE T Do ToF A F R, SEAM EAE
HHOHE#EH, L OROEEE 3T 5b0E LT, =D
DRI ) a—%F-Tn%, 116 Ev bt OERIE, O
EODRI Y 2 —RENTIEN, KEBEOE IR HEET S
B0 L LT, AWORBOIRZI S #5084 M
%

T DIE, MBI TR E LR, Ye
VN2, W ORHE L EET S o 0BER, BE I
Bk, JKIERE, R, RO ORIBTHRHE, Le¥
i, RER AT, MAEEEERENH D,

BRH=EONBO RIS, ARSI CELZIRTY
Lo TAVFAFRIZ, WHIZIBEMRETH 205,
FEfinb, 77 v AENMENRE Y 2 ~HIC 2O
FENRTF DI, T 7 2ACHHEINLLERED
BRI BT Xk, HAE, Kildst, /KHEEt, pH &, #
FROHE LI 5 MER, KdEh, 7Lreax7, 4
B LY PR OBEATEERB L2 T\ 5. LI
FIRER T~ TId BB,

T ZT, 1962 kA UK, B LR A RS
%

BRE : 7 v 47 ZAD TEEENOBKOEME, 7
E A F 2R, FE, BEoRBRIconTdHEAN
b, (17—, F~—F—)

(BUER)

TUF A F RREEBRKACELRTE 50T, Bl
THRUONIZEDR IR EH &V, LiL, 77V A
Wi, 2,000m WL 3,000m FEETLARWDT,
A SR D THHER { AN T Rl B v, 54
%, BREEYZ DA,

FAzbOWIgIZ, fikele, RN, BENRICES
NTEY, EBICMCEIITL D EREL TV,
L7chi~»C, WEBHEIZA L L, PIEMRIRIEL A
INTVWD, TDL 5 EBRBIFRIELELIE, B
Bok&hw, REATHMY, VBRI AR R
Bk o LIk BEAS,

BB REELTSNDEELLT, ThENE
RS BB, HAKTIZ, 12 AETNTCOWENE
FZATED, FRIZ, FOTNTEAHEAFIHLkS
e BEREASS, BAETIHICLISAORTWE LS
I, M RARAEIREBOEN THED L, H) U Lh,
= SRV ARG, Toald, EBELREBEKALL
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EIRN,

HAKCHET TWAEBORIT 1] A mg Thd
7%, AWHEOEREIZE L £ 1,370X10%km? /£ 115
lmg LAFENTWEWYE T, HaEYELD
&, 1.37TX10° b v W3 EKRARICET S,

BEICHEELTWAERE LT, w7y, Ak,
&, O2ib D, GENE, BTN D 4 2 3,
JERE T 60~100m DS OWEEN D REICHKES
NTW5, F8RIZ, BT m OEENDLOFEL AL
RBIEAD, TEhub Ty FEXHETLLDDER~
WETETIX, 5,000m OBETOR~) Y7 HEEIR
oo KEEFOREIE T km OF—Y v 7 Lvd, KEEE
TORkm OR— ) Y7 OHERLILWEEZ DIveh
5TH 5,

W, THRVE—FFEELTOBNED, TFrX—
WREUTHFAREEEHT 2BATH, Boxrrx
—ERATERAL TIWVWEIREZT W, HOZEXLX —~
WERTH Y, ORI ER bRV, Wi, %
FRERO T IV ¥ —, BORE L FEBOKEELDE
DHLB BT 3L ¥ —OFHNEZ bb,

MY A HE, EEAMICLETD, B EA
TN D e DTG KIEN B ECH B BRKEERET
B, EKOWEIEE, KR KE, FROEE
WOEROHS, EHEEBEXH DRI bR,

ke, FRERE UC oMK lE 55, #iK R
DAFOHIZ 1EMIZ, WIFESOWLITRY), &L
2,000 FE£OEITIZ, BAED 2METWL 35 2F Y, 60
~90 EICET DD, RETDH, MRATD3IZD
2R EREYTOICE S T, BEOHFERLE, &
DEDOHETRABALELL XTI LT H B AL
5, HH®, £ 2,000 E£OEBES Bk DI,
HEFIRT D SNCFEEN V. 1T 2~ L DEDE

BAEEL, PERORREERNIO2ETHED, B
ORI P OEIEL RERERNTNO T, #iEE
TET DL, BWEANCARDREYIZND T ENEA
DRETH D, ZOLIREHABHEICERT D LITEZ
oA, fkebik, TOHERELNETHESS.
B S ERRILEEZTHWS 2 &%, FNRS III &
TNFAFATHRSTTATA FTREIRNT 5.
AT 4 FRRE

¥ 100m 258 1,000m OEITORMES 5 /7 b
Vo B AVEVF RS, T2, V55, I E, L
o Wi, AT A TOHRE L BB B 0 HEY
ICERINIAF A H— 7 DEFDH, 2,000m OEIXD
HEBWNC T B EWDE- ek B BbID, BEOSHK
DT (EEE 6~7cm Fid, 3~4cm), EFHD,
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Licisith, BEwRE LD, KERED LS5 ITin»
TRFELE S EN. BEXABBERCE - T 5
5,000~7,000m OiFEDEE, BEOMI. ¥ v
v A/ VHEET, 2,200m OFEIND 3,000m DX
CECHDDREMEE,
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TDkAK, BB ERZEZVL, Th b oA
2, 274 FEBORTICR~ZE 5, BOREKED
TEEIEERL, 30~40 EHICIZAIED £ B &
BaDHD, LIehoTC, BEEEE, b TEELENR
THHLE-THBERTRLWL, BOH@BLYEN T
HENTOREE, ABOEFIKE > TARENCERY
b0, NFRH—T7IE, I, TOBOKIBFO—DT
BbhHe NFRAH—TI1F, BEREO LV TH W T W 3
A% EWIRkE, o, FEICHT, BRI g
BNRBET D TS,
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Information de nouveaux engins océanographiques
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W T H T D KRR ONT, I ZHFEMOER
, FTLLT, 735 v2KEEHFETD Cahiers Océa-
nographiques 7B 5%, 13 -& Y LETHO T E
R E Licbd T, o k80 b
HTHZMbENRA N [ERSZFLORETH S,
BB OWTIE, FIETERY BT ONTHDIDTIZ
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BREHAZ A BEEHE L2550, RET( T
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C. TERINLEBHRENS 5,
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Recherche Océanique, Université de Tokyo
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HRARELALLONE L, ABO7'1 & LT Navy
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(NOMAD; £X 6m, 8 3m, 8 b)) 7k b, F1
Mix, ZOWXKTEH 5,
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ELTHE, RPAXMERNRTCHASD, B2 oy T -
~ £ 90 TI04EM S D, FF IR, HEORIZ
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AFy B B NOMAD 2 KR TL5 &L UF
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T NFDONOMAD #{E2Ths. B, FEAFTORA
D7 141%, Bermuda WICHEBEINKLZERE 12m ® The
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(3) MEHPOBFREBM

HAPET, AR VE, RS EVIERARNENE
BLb, BHIIIERICERNTH 2, HEVIERTL
7, $TRI, ZH0, X, BAKIRBLZoMEY
FoThBN, 74 HigE®D Sutherland 1%, ¥ T,
RETOREED L I THAKE »ay YO
¥ DTS E POPOFF O HETHY/A B ANICH & SWTEB N

a3

FHEE R ERG L, REMAT Y 4,500 b, X
70m, 0g 46m, KHLEEE 12 /v b)) —IZA DB 5T,

NEBROBFHORFAMOEELIREL Th D, B
I, Toay M, ZEM, Zaet, FEidorde,
RRPMEBROET % 5 VK ok ETHE .
SUTHERLAND DZED#NE, £X 45m, 1§ 26 m (3%
JHOMOR 2 45) 1K 1L.2m GEBOK DR 1/4), Tl
8 28 &, Btz 28 L CHUKE 910 kv, HER 11
I b BRSO 146 m2, TEIC, RWEKERE,
UFRAERE 7 & b,

BRFREEDT, FLORENBAENTH S,
(4) BERUSRAXESHIE
REOEHTRICE ST, EEE KADOMEY.
TEROMELTSBIATH 540, B, EREgRs
7.5, Naval Research Reviews OA&RE 1 I HIC L 5 &,
B 12m, &§X 2.25m O/ vF—F BORIKT,
13.5m DTXIRDNTHB, A ML, HEEE~D
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WHEEBHIE LT, HomEE, KIE, Hy, Kbl Hh
DX, MEEHD, WOEHIEHRNT, ThbORR
BEFTOLYOREITHHND, REEKI 6,000mF
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BEEIE 1I00W Th B,

HOIOERA “Bravo” 1, BHEKO 6,000m 0%
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7 # 1) 77 National Science Foundation 12, #EgE
Wl -BofrltlE CER S ¥, BHEROR
SEREZED DFIEZED T H D, BRI, KOFE
W25 i, £ LT, BEE 45 A HRsxeE
HEND LWL TR R ThD, Fhe, WiRE, ~
YFE— b, BRISEZEND Y, BESORE, BEAPE
B, BTHREBEAXTSTETH D, 1970 F0 bl
BhbiEb 5,

(1) #EkBhE

TR OHRE R, FOMOBEYORER Bl O
®, EREBABKLZTRER S RWELEL Dk

B %2,
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2%, B EREB BRI RVER L 2 T OREOZL LI
Rkl hid i bt KT Gt b &
D, EREEENREL DL, EBROVEERMIZ, #L
REBRIE>TLE S, FEERHORR L, BAENED
WLEEFDHIY, 77 AD La Compagnie Maritime
d’Expertise 12, 180m ¥ Tilwd b A RO A%
TEY, HihiwBTORRIC B L, T OFERER, ARt
2.3m, & 3.6m, KFER 4.5 b T, B LOKS
LRO T, AR, BKkE 2 ARINERRD, BAKE
I, FPRELTONY T4, TR, ERORETADFH
&, WET— T EEBKROEBHY — 7 v 8T, $9
CHEENRTH D, Hfiid, BKEXIAEL, ABOH T
FEOEECRLILMNS, &P Bbh5, WECHES
7eDh, BMOREO FTIENZ T TIT. £ O M
2, BRI OBRAICTNLDTH S,

PR IR HT ik 7Kk g o BL B

Apercu de véhicules sous-marins de recherche

TUFAFTZAD2EHOKHI ST, P, ¥
VPR R EOKRE O IR B HICGHAN T 2, T DBEESk,
ZOMOEKBEDORIZ AL TEY, FONERG E
LR A, T2 TRIRDZEDHEBEHRHT 5,

Jed, T AF e KICHTEBEE Lz P WILLM
@ ““ Les véhicules sous-marins habités et autonomes *’
CRE-S & HEBAK), 1965 £5H 12 25 20 H
¥ T Monaco TR EB2H TaibeiE il
SNIHE T, MAGECBE VN LD 5 Th S
(5%, 4(4),295,1966), AR, W, KEOHFRZ
> CEFICEL DO MERETRY, BAEDH
&, EHERI L2 > ToRi, 28, ko Rl
CDNWCHANThH D,

Wit, 7 A 7D Federal Council for Science and
Technology @ Interagency Committee on Oceanog-
raphy (I.C.O.) 7% 1965 4E 3 AIcHEF L /& “ Undersea
vehicles for Oceanography” T, HeHD & #kKEEDE

* 1967 4£T7 H 24 Dfxﬁ W

**  Kenzo TAKANO HAURZEMEFEHIFEHT Institut de

Recherche Océanique, Université de Tokyo

=

e, WHEHEORDOMMERHLZbDT, WHEFIC
BT DA OLEE], BKEDFESLFHER 2T D05
WARER, BAKEORHBCOWTIE-, i, B
AT A, NFEERO, ERboTToEKEC S
WTOFELWERE SITOH R E KITRL Th 5.
3%HE», R.D. TERRY #® “The Deep Submers-
ibles”’s North Hollywood @ “Western Periodicals
Co.” 73 1966 £EICHI LA 456 £, B, T 177 %
oty RETH D, Automatics Division of North
American Aviation % 1963 4 12 Hi< ““ The case
for the Deep Submersible” & W\W.5% T LAHED
BB H 2D & O T, [P “Undersea
Vehicles for Oceanography ™ & i, HF7EHEKEEKC
DNWTHRHHE LW O —D2Th 5, KFIL, HEEK
DORE, BKOBELRHNERE, B LT 5, UIFHHEH
OFEMEHE KR, Vadick g s @ KREaiE, FiERE,
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RLdo, X, {BH, EEFOID KD W TR
ZDIEEE, MENESARINEZDIOD S b b Ak
HEE DI, FiKiERET 2,

T, #MENLHMEr T m~%,
—Perry Cubmarine 24>5 sportsman 600 ¥ Ti&, 5
VUTOEENKETH DAY, Severyanka 1%, 1,500 b
VT, REMEE S - ThHIHE—DWEKIE Td %,
—Cousteau DKM (S.P. 300), Hidig, 0¥, K
BEETOWEA, e, MEEOFR] OFERBE TABD
EEhRER] COFBTI MO THD, Tk, B
HWOBFHAEDLIH K, WREERICLFERRTHDDT
i, 2 ARY, BLECREELLZVWOT, TH»L
I L=V TEAILTNRIER LV,

—Mésoscaphe, RIZIR~NBEICHD Mésoscaphe Au-
guste Piccard L3I0, HAFEHAOHF LV Mésoscaphe
#E L < PICCARD DT T, 24 R TR THD, 2
FRITIRFELT %, 7 A Y A EHHL TEROMRIZSH
B TETHD, D Mésoscaphe 1%, 300m DEZX
T, KDBEEEIT 2,000 =4 VOEMAYERT S,
BRTAHLEITHELRVWOTEEN V. Likd T
BHREFEOWIUIIFHIEL Th D, A~ P vETH
BB TR,

—Mésoscaphe Auguste Piccard, PICCARD DERHFID
Mésoscaphe 13 1964 4FIZVEDB 2B, BICHO K
BET, BEIHDBITHRHIE, HEOBHES £ THE 5.
1,500 m DX OKEZH A 23, Bafir i
T~800m AR RE»LEIENDS, X 28.5m, 1§ 6m,
IR, 6/ o POIXTH 50 <A v, FHE
3~5 A, BE A0 ATHD, FIZEELLT &IF, Ak
3(1), 37-40, 1965 A ZWD = &,

—EREAE O VHAO Tt F&15.3m, [B5.5m,
WX 5,0m T8 b, FHHIHIA, UIEHE 1 ARE
0, BKKAEE 3.5/ v b BRI 48 KRR F
TThHb, REMOtE, HHE, /i, BRELOHFE
WHicd, 1968 4 12 ARFELT 5,

—Alvin, 1964 46 JiZiE 7T, £ 6.7m, (E 2.45m,
EEHBEIR 3/ o b, KPR L5 /v b, KT
BRI 20~25 <4 o, BERHOREEHEIREDOR
X 34dmm, B 2. 14m T, HHE 2 A, Bi5EE 1L AN
FDH, HKEERIE 24 BELIATEHE D, 15 b v,

1966 £E1Z1%, & & TiR~% Aluminaut &2, Fov
b #vPalomares ¥ BT 2 Y A ORI D LU E
EIZML, 2 9 EHOBKTLZOFEEDE LD,
i, REBOEEE CIZBRERR L OEAEFIEERE

CURV (Controlled Underwater Recovery Vehicle) &
EHED B, §31.8m, E1.5m, £&X4m T,
ZODR7 Y a—T, KF HEAFGDIEHIZER, V
F—, $E, FLUEAAS, HREA SO, TNTO
Ve3133E _F OFHED B OIS TITIN S, ZORBDEA
WEHVEERE L LTI, 75 v A2 Télénaute 1 A1k 5
235, LIBNZHEA L (OH&, 4(2), 120, 1966) DT,
TR, T AY ZO#EKa A Y b “Mobot”
(Marine Robot Z##d 2 ZF)  Z OREIIET 5, =
FERZEON LI DR Y Mg, RELLTRY F—L
FLEHN AT R, BREE LU CRKPRESHE, A
Aoy ¥a4 oo v 2kio, BhERIL3,200kg, K
hCit 1,700kg, B9 1.5m, HE 4.3m T, =00
HeEZS C# B3 5, Télénaute 1 LA L, wBFITER
WIS (Sea Frontiers, 12(6), 322-326, 1966).
—Dowb (Deep Ocean Work Boat), Santa Barbara
B D Santa Cruz EBEOHIZEHE L TEDRA
NEIKBET, K& 5.20m, 18 2.65m, 2 AV THEK
WAL 65 BERI AN, 1TBIRRIL 30 =4 v TH D, 7L
EA AT, &R S S, SAotEo i
EXIEICHD DD Y F—FkEb, BV +r—741
PHEEEEANTHT, W LOMAHIZ Dowb ABHH
KBRS AThHD,

—Deep Quest, X 12.2m OMED ICER 2.1m &
A% 2 A WA TIED, NI, BHE 2 ANEiFE
F2ABASL, 250m® MBI LD D ledic {fii
nb,

—Deep Star XIiZSP 4000, 7 7 v A® Office frangais
de recherche sous-marine 177D FiZ Westinghouse
E. Co. HE#L WK T, HHEE2 A, UIRELA
MED, REEEIX 3.5 /v b, FEREET 20 <4
W, KFHE, BEAFEOHITESAT SR ThD. @
b

—Bathyscaphe Trieste, PICCARD (Z & 2T 1953 4EiZ
42 —TEHEINAN, 1958 427 £ ) # BHEIZ T
DI N, 220 F v, 1960 4EIZ <Y 7T HERT 10,
900m 120, BHKEEOBRALFEIE-DD, BIEF
S DEAKE S LTHEIRRTAHLD, BHIEBEL T
P BiE, 4,000m DIEIZIRENKLLSZR-TL £ » 7
1963 4Ei2iF, b LA 7T A ) 7 O BT K
“Thresher” OMFISIML, FREOBEEBHIIHIIL
o LREEEIZH L, DWT, SRiRaEN TR
7eh3, Trieste I OBMHIEL, kRO Trieste II O#
HleEs LT RIS &l oz, 2%, 10,900m
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FIR ENY, BB, BEPOEoEKEE,
A % s e TE T
' Perry Cubmarine PC3A, PC3B D 50~20 T W TAYH R B
Star 1 ' 0 m E o vaua | REE
| Star 2 - 0 % w % TAUR }:t B
‘i Sportsman (300) 100 ¥Eﬁ7ﬂ 7 pin ‘ 7)‘1) 7'7 } uié:% il
0~300  Benthos V 200 T B oAy L&
| Sportsman (600) o 200 ‘ZL O ra g - W B
| Severyanka 200 wWEHE, VY #® #
: Soucoupe plongeante Cousteau (SP300) 300 | BiZe, B 752 E O
Meésoscaphe >§OO B % 24 R Zg;‘ﬁ rf:
N 7 300 ib\éb\éi B VN # ﬁﬁ
Cubmarine PLC4 R uwj;j B
i Deep Jeep 7 ‘%“*” %ﬁ‘? " TAY 73” OB oRT?
Moray (TVIA) 600 = B TAs R E AT
Star 3 A LR
? 0 B % B Ak
| Mésoscahe A. Piccard 1,000 e, BHE 72 /f XV ﬁigﬁ =]
Dolphin (AGSS 555) 12000 = B rAs R B
300~5,000 S - oo
Alvin 2,000 | Bt | TN
Dowb 2,060< i 7 ) 7 % Y 73 7 Zijfi;"
Deep Quest B 27,'%)(7)”*] wr % 7 TAYN Gl EF'
Soppyere Plonseenie Deep Sar OF a0 g w2375
. Bathyscaphe Trieste I ) 12’888 % ;% wi ,]) 'V ) 71%777{)&7 -
Bathyscaphe Trieste II 4,000 wr ® OTAYVA bzt #
Bathyscaphe FNRS 1T /”74:0?’07 ;ﬁ% g TvaA ,ﬁ ) E :
Aluminaut 4,600 B % T AYH M
5,000~  Bathyscaphe Archiméde 1,00 B % 7oy E 4

I S RNRF AT,
Trieste IT 1% Trieste I &R < 220 b ¥, 1964 45
BIZHRE 57223, BABEEIRZRIZD 4,000m TH D,
UL, MEHCoETES, BT, EERNIEL

WIRRIAN BT,

—Bathyscaphe FNRS 11,3k & LU CHE Bz FNRS

HIZ R L ThK WV,

II DHREMT, 90 by, "FXAHZTORLYELEN
%, FNRS II 1z, #EE7% LT Dakar #'T 1,380 m %
T# »7, FNRS III 14 1958 4£2 A 15 HIZ 4,050 m
IZE L. Db, 1960 FiZ, #9100 HElo#EKEERKL,
W, WHE, EMOWMRII L ol TuF AF AM
HkTns, 75 v ABEOFTREINTEY, B
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ThHIEn,

—Aluminaut, 1964 £ 9 FIZ4EK, 65 EFEH DELA
IHd BN KR Th 5. & 15.6m, ##fLE L
ANE2E&H3AFEY, Miami #TI1Z, 3.5 /v FO#EX
TT0 wAv, 20 KB LEY, BREEROET
i, 72 BRI ETEAKLTCHONRD, BRI T =T
LBITH D, T5 Vo K, KT, WA, sy, H
ZRE, WIEMIE, MR RN SI30n, A AT, TL
vy s v, HRECAEME RIS 5 cd 0% B & i~
Bo IEEBIT TES THHEL B,

EFDFIER DIZA Alvin & FLITHMNEE O #F,

FEIUUZ TR U 7ciE sy, E#E AL ke, BEUARRIZ
s ThHRBHENTA Or —7 vk, HELHRADNE
WRAFITH 7735, 955m DEIET 2 oBROE
FRL, BURZEII L2 D4 — 7 i 5 AoiE
HEMINThIR, —Fl, BRIZLEEThE
DIz, SELIRECERE R,
—Bathyscaphe Archiméde, EIZIR~ARHIZ, 72T
@ Trieste RBEIZIFELRWO T, B, HEE~ER
LHHE—DEKRETH D, 210 + v, 1961 AEIZHEKRER
AEEY, 1962 7 /] 25 H, TEEE TO 9,500m
NOEKT, TNTDO R Kol DRIE, EFEE
CNRS (75 v 2 BRSSP © v 2—) &0 A%
BLOEHOTIZ, JIBTYA—ENE-THDERD
2, MHEREAE RS TEIEL, EEON, &L TE
W¥E, WH¥ LOWTEELTh S,

BEIDRH B ~T, BAED Archimeéde 12, #iifF
M, THERABECE LW EAA BN D,

BLRICET D ke RO RZRL TR T
B, RESEES, IEBRP T, ERIGEHIRT
TBHDU, ENT, 735 A®D Soucoupz plongeante
(SP 300) & Archiméde, 7 £ Y #® Star III, Trieste
1I, Alvin, Aluminaut, YV #® Severyanka, HA&®D “X
BHIN T TH D, BAERIZIIEVE R 278 <
T, BAKPOMFROREE, #BINETHD, &8 T
B, MIFEEFDT A 5 OWKBEDTEE 4EA, W
L BENDDENRABY, LihisT, FENEROR
BB, 75 v Z2DArchiméded T & G TIX 7L
WA, 75 v 20 ARICREREN N0 T, ERE A,
FHORZE & BT o0, HiEDOEBOETIT Y
5 VRAWBENINE T HEFE LS LITFEE LY,

Richardson (Woods Hole) FEE %2 D=0 5 IZEFE A
LIGEE TOUMIr —7 VT, FEREOHBERIZ &
A, REERERICRMENIIXETH 525, Hfirw

S B#ATD, 7AXRT—7 1D EFHRFRT 5FHK
BREZ DWW D S, MBIE FICH Y BRI TR 2 BN
5124, EEZ Aluminaut OFIZURTRHZ, #HkiESR
FESORENTH D, BRI, ThE Il TEy
¥, WEZOUIIIERIR TR, EBhTozos
TefEZE, WEPREEYIORS, EHEETOERESASESR
5L, X, BREYHENLEREGE LTENE, WA
EOHEIZHH L VIR Z S~ 0N m0,

WAECTHZMOANEARENO—2I, BKiERH
B ETHY, R, TARAF RS RERT DO
MELELST DL ETHD, TR, BECEGTA R
05 Ea, REOEH KRS, LD KO 50w/
FZHIcDIEBHVIHKELD, 570k, EKE
7, M OMELZR D AEDRELREIR DS, B
FEERNRTHDEMNFRS T VIO RIS TH S,

SHET, HRH, BRAEEBKERRER LSRR
THZCD, HKOENEEZ 7R AR WS FHiE)
HT D e FRIND BLUZ, FF 7&K Thresher
DB L 727 A ) HIEEIZX, “Deep-Submergence
Systems Review Group” #%#F, WEEIZH 2WE%
FERL, #3L, 8lg sy, BL, B
N ABERHT S C L ORI DR, T DY
DT, Deep-Submergence Rescue Vehicle’”” (DSRV)
LVWAER 15.2m, 30 b, 27 AZEYD (2 A2
W&, 1 NREMD) R KEZ £ SBBEREZEA~D
NThbd, 1966 £ 9 Hd Naval Research Reviews
2k B e, thiEEKE? DO ABOHBIZKERDRS
HNEFCiiidh b, Btk CIl41A 2% DSRV ZiliE A
R HFNEE TES, IR L ChRE T HEKE:
#8743 DSRV Zrkisdaoidz £ TH#SR, DSRV i3, U
—5 =&, BIHEEHEOCREIICES3E, RO
FeBEIbd s, i, RO IER BT O RIS A
PERDDOEIS B, B, FHOK v I/ zM
~T, $&9 24 A% DSRV WIZINEL, ##Erslal
DT, BIETIO 24 ARR%Y L ET D, Dk, &R
DEHIND EFTCIOEELEST, »OLT, 17 F
I 144 AZBEA~DH T &I DThoD,

7 A ST, FEAFIFHOBE, EEmoRE
LR &3, 9 TIZ Department of the Navy & Atomic
Energy Commission & IZZ&R bhic, O ‘“‘Nuclear-
powered deep-submergence research and ocean engi-
neering vehicle” (NR-1) 1%, WAW5A 7 HIIZMHEIR
NDZEITRDESIH, BEOHN EOFEMENT A
VI TEROBEREZEDTHDEITEH D,

(56)



B =

=

| 9

Analyse de livre

N. B. MARSHALL:

THE LIFE OE FISHES

Weidenfeld and Nicolson, 20 New Bond Street London W 1
1965 4, 402 H, AEEH 24 H, #7—5XH 4 H, HHE 84
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CONFEDERATION MONDIALE DES ACTIVITES SUBAQUATIQUES
34, rue du Colisée - PARIS VIII¢-

I STAGE INTERNATIONAL DE MEDECINE PRATIQUE DE PLONGEE
organisé par la COMMISSION MEDICALE de la C. M. A. S.
Avec le patronage de la Commission Médicale de la F. F. E. S. S. M.

Ecole de plongée du Club Méditerranée-CADAQUES-Espagne
23-29 JUIN 1968

AVANT-PROGRAMME

DIMANCHE 23 JUIN
Matinée : Accueil des instructeurs, stagiaires et
participants
Aprés-midi: Communications sur le théme: Visite
médicale d’aptitude a la plongée
17 h. 30-Dr. LESCURE (Toulouse, France)
18 h. 00-Dr. MERER (Brest, France)
18 h. 30-Dr. SALA MATAS
(Barcelone, Espagne)
19 h. 00-Table ronde
LUNDI 24 JUIN
Matinée :
8 h. 30-Visites médicales des plongeurs a la
consultation
11 h. 00-Discussion des dossiers
Aprés-midi :
15 h. 00-Plongés d’Ecole ou de réadaptation
Co-Président :
Dr. Juan SALA MATAS (Esaagne)
Dr. P.L. SERVETTAZ (France)
Direction Secrétariat :
Dr. J. TAILLEUR
144, Boulevard Suchet-PARIS XVIe-Francz
Tél. 224. 14. 97
MARDI 25 JUIN
Matinée: Cours de 9 h. a 11 h.
9 h.-Sujats ou communications libres
10 h.-Dr. FRUCTUS (Marseille, France) :
Tables de plongée
11 h.-Colloques-Questions diverses
Aprés-midi :
15 h.-Plongée d’Ecole ou de réadaptation
18 h.-Le matériel de plongés par le Chef
d’école-Moniteur National
18 h. 45 &4 19 h. 15-Dr. PIROUX C(Antibs=s,
France): Protection du Plongaur

MERCREDI 26 JUIN
Matinée :
9 h.-Plongée d’exploration ou d’école
Aprés-midi: Cours et visites médicales
17 h. 2 17 h. 30: Dr. DELONCA (Saint-
Raphaél, France) L’examen O.R.L. du
plongeur
18 h. (Dr. ROBIN (Paris, France): Sa
pratique
18 h. 30-Visites d’aptitude et O.R.L. pratique
JEUDI 27 JUIN
Matinée :
9 h.-Plongé=
Aprés-midi: Cours
17 h.-Dr. EHM (Allemagne) : Hypearventilation
et plongée libre
17 h.-30-Dr. SCIARLI (Marseille, France):
Le rendez-vous syncopal
18 h. 00-Dr. TAILLEUR (Paris, France): Le
caisson monoplace de recompression et son
utilisation
VENDREDI 28 JUIN
Matinée: 9 h. 00-Plongée
Aprés-midi: Libre ou communications libres a 16 h.
* 17 h. 30-Dr. SERVETTAZ (Annecy, France)
Physiopathologie de la noyade
18 h. 60-Dr. TAILLEUR (Paris, France)
Son traitement-Enszignement des méthedes de
réanimation
SAMEDI 29 JUIN
Matinée :
9 h. 00-Réunion de travail-Questions diverses
10 h. 30-Réunion de la Commission Médicale
C.M.A.S.
Aprés-midi: 15 h. 00-Plongées ou libre
Soirée: Réunion d’adieux
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* Réunions de travail avec 1’équipe de moniteurs et de plongeurs.

Les médecins de tous pays sont invités & participer a ce Stage

Les auteurs désirant faire une communication libre sont priés de le faire savoir au plus tard le 31

Janvier 1968.

Le temps de parole sera limité & 15 minutes.

Les frais de participation & ce Stage, pour une semaine, sont de 300 F. (logement et nourriture)

+voyage. Les places étant limitées les inscriptions doivent étre adressées rapidement.

1968 4E 6 H 23 HAn 5 29H £ T, WBAKEFCETH
1 MEESZE MhE s 5 7 OEKERT EIEOED B
BINnFd, COEBLHT, BKEXLFTCRELL
HOTHRZL, ZeEKeET 3 —~goliEzaSE7T %
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DEBEH DI ATAEORE - R EdEThd L
WA ETT, DFD, TEEAKBELTHEIEDS DA
Rfcbamcsid,

ZINEZ, FFEVICEALT, U BRERIFIET
w4, aEPiR, gEORE (EnE) 1 2
~3 AFonrFa—-ROBEECHEL, AEIEE—
A&l TEdbI T, £#ET NI4T, EFPOU
TRE, ¥R T LOK-RTHEKL, 350V ET
BRKLUKRBETHERERY VAV T LAERRLE SR
G, EHCEKEEL CREORERIRS BV D
HIC&FELHED TN LNWSI R H T, AELHERD

2EGEAKD, BRITEHERIZLT, 20X 5 RHMRE

EABELTEKCHE TAMECRIMEE L nS b
T, RWKBEDE >EELETT., SFFOHER
— R EDTHEN 300 75 v (39 22,000 B £&n5
ZETTNL, HESZE LTREHOELDW ST
i Fhic&nwbid T,

3% 10 Ada, #EAHEORK Y I B 5 2FL
X, ZOEBLZOEERREKD 41 12—+ (Dr.
J. Tailleur: 144, Boulevard Suchet-Paris XVIe-
France) 205 Z QX MWD T, Z ZIWES AL T
1 ACHELDOFLROWSMERE T LRE TT, 7t
¥, MAARZTEALTELLTUILVWED T & TT.
WMEEDNBIIESHER, BT EREL T LRET
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DRV, EIEEMEN 15 T RbBEELRSEI T I,
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Direct-Reading Current Meter

el VIR,

Products : .
ET-5 : Electric Meter of Water

. . Temperature
Catalogues are to be sent immediately

upon receipt of your order. ECT-5 : Salinity Detector
WE-2 : Pressure Type Wave Gauge

TOHO DENTAN CO.,LTD.

‘Office : 1-309, Kugayama, Suginami-ku, Tokyo Tel. Tokyo (334)3451~3

Protected

Unprotected

Patented parallax-free back scale, opal glass

back sheath enable precise measurements.
Write for details

KYS YOShinO Keiki CO. Standard Thermometer

Precise Thermometer
1-14, NISHIGAHARA KITA-KU Mercury Barometer

TOKYO JAPAN Hydrometer
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Hydrographic Survey and Marine Geological Survey

SANYO Hydrographic Survey Co., LTD.
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Exploiting the Ocean by. ..

T.s K. T.S.K.
OCEANOGRAPHIC
|NSTRUMENTS

EHEREA TSEY .

TS E VA —I R0, EE DK, REFESOAELD
BRSSO HEXLEFETCHYEESE L THEFELZDIDOTHY
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Kig. BRERIICH (KBRS
THE TSURUMI-SEIKI KOSAKUSHO CO., LTD.

No.1506, Tsurumi-cho, Tsurumi-ku,Yokohama,Japan Phone:Yokohama(521)5252~5

Sales Representative in the U.S.A.
CM:z INC.

529 East Evelyn Avenue, Mountain View, California 94040
Phone: (415) 967-0382




(THERMARINE RECORDER)

WALLACE & TIERNAN INC.
NEW JERSEY, U.S.A.
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Depth Range

Temp.Range

0 ~ 60m. 0 ~135m. 0 ~270m.
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—1~+30°C (28~90°F)
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TEIKOKU SANSO K.K.

(Filiale de L'AIR LIQUIDE, Paris)

Ses 23 Usines, 23 Agences et Bureaux de vente, 22 filiales,
100 distributeurs produisent et distribuent:

Gaz Industriels: Oxygéne, Azote, Acétyléne dissous, Argon,

Néon, Hélium, Xénon, Krypton, Propane, Butane.
Matériels et produits pour la soudure
Installations de séparation et de purification de gaz a basse
température :

Son Département Développement représente au Japon les procédés
de nombreuses sociétés, entre autres,

L’AIR LIQUIDE

Société Chimique de la GRANDE PAROISSE

Société d’Electro-chimie, d’Electro-métallurgie et des Aciéries
électriques d’'UGINE

Compagnie de Filage des Métaux et des Joints Curty (CEFILAC)
Compagnie PECHINEY-SAINT-GOBAIN

Compagnie SAINT-GOBAIN NUCLEAIRE

Compagnie de Produits Chimiques et Electro-métallurgiques PECHINEY
Société KLEBER-COLOMBES

Le Méthane Liquide

Société des Trés Basses Températures

Société PRAT-DANIEL

Institut Frangais du Pétrole

Compagnie Générale de Télégraphie Sans Fil

Compagnie des Compteurs

Société POCLAIN

Société HISPANO-SUIZA

Société NADELLA

Société GURY

Société HYDRO-MECA

Société de Forgeage de Rive de Gier

ete. etec....

22/1 Takamatsu-cho, Hyogo-ku, Kobe, Japan
P.O. BOX No. 522, KOBE PORT JAPAN
(Siége Légal: Nihon Gas Kyokai Bldg. 38, Kotohira-cho. Shiba,)

Minato-ku, Tokyo, Japan \)
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Koden Radio Navigation InstrumehtS‘

Radio Direction Finder
Loran Receiver

Echo Sounder

Fish Finder

Facsimile Receiver

Morse Teletype Converter
Morse Code Selector

O Koden Eloctionics Co. L1,

Bearing Indication of Radio Direction Finder

10-45, Kamiosaki 2-chome, Shinagawa-ku, Tokyo, Japan

Tel: Tokyo 441-1131
Cable Address: "KOELEC TOKYO"
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PRECISION ECHO SOUNDER
FOR DEEP SEA RESEARCH
12, 000 meters below the sea surface can be sounded
with a good accuracy.

BRI 25 L 12, 000m
T CORBEIEID, H o
WY 2EETT, WMEND
HEENBRT — 5 DILHEE L
TLERTE 25kt ed. oy
F—-vrr—HofHEEELT
OERICER L BEE AL, i
ME»FTEET,

This equipment is for sounding
sea bottom as deep as 12,000
meters from a marine research
ship with very high accuracy.

It has various ranges of scale;
however, the scale range is
automatically shifted from one
to another with the sudden cha-
nge of depth. The recorder
is so designed that it can co-
work with other equipments for
recording various kinds of data.

¥ & Feature especially with sonar pinger.
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6) The transmitter and the receiver can be
installed in consol or in seperated areasas
desired.
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MARINE INSTRUMENTS CO.,LTD.

) 1-19 KANDA NISHIKI-CHO, CHIYODA-KU, TOKYO.
FOR SHALLOW . .
for surveying shallow sea, harbors, CABLE ADDRESS "MARINEINSTRU"™ TOKYO

lakes, dames, rivers.




BRkEBFEARS A —H -

RKEAEVTAKR—"Y

A M SSEX AT 3 Hit

e 7959
TEL w7 078 (34) 9451

& M 5 B
TORY, FHOIERCT AT (ELM, B KEPREE SHKEY ELE, O
BOHIR TR A7+ L TEHLASZ TS,
AR 350 P9 (RHD)

E

TR R HE R & 2-3
AL BILEREZES



FELE 154 REERUOIHMC LY, ETETLORNERREINDODED BT, 1A
LW oTHRLERELEHOLMTED £, 4% I VLELMOIHHICE D EM 4R
DHEDLERIN, BV L3RRI OR LEVEABN AL TEY 1, BRI 75 VX%
MDA FYR, FAY, TAY) AR EOBGRENDBERS L VRTHREZOHEALASY T4,
SOOI I5%] RIEEHCOZYBREOEELI X5k ¥k, ZRECEDTED
ESca

DEELTCR, EUOCHEORELHE, SRS E - TIBBETIWET X 5 REN L
ZLES,

ERmll: H6BE1S LQFRAK 25 BE£375K, 38 65K 45 97

24

BEAEiANIEE > a Eif
Efl ¥ 400
wEE 4 H =3
T & B &2 R B %
%17 R B {4 B B % &

HHEA BHALSER

RS TREX M EEEA42-3
WEFT HFT 96503

SR I th 2 =
B R OB x M OB OB ®
HABX AR ABR 513




BiE HIF

B x
R e
Kerguelen i@%ﬁ ............................ /J\v:'\ﬁ‘/kﬁ[s . #_[: ?ﬁﬁ" . ;]\fpj‘ % 165
WA X 55 4 RERERECRIT S
VEFENR L OB S DGR o crverrrrreenaesonss X H # X175
T H= ik Macrobranchium nipponense
(DE HAAN) OB 2 ERAEREAMAE 0000 FH R - BEERE 206
E #
DA a e T REEIE ISR e et e iae e, 211
BT DR B G RERE BI T DU T s e e eereocensrasiuecracnncenaas 5 OB B =215
5}5‘5, gggﬁm@ﬂ<@zﬁﬂ .................................. =B R B = 217
S < I T 221
3 =~ 9229

Tome 5 N° 3
SOMMAIRE

Notes origirales
The Kerguelen Ridge----Keijiro OzAWA, Kiyoshi INOUE and Isamu KOTAKE 165
Continuous Measurement of Gravity and Magnetic
Force in the 4th Southern Sea Expedition of
the Umitaka-Maru «coevcvrererenneiiiniinen Yoshibumi ToMoDA 175
Une étude morphologique expérimentale sur
I'alimentation de Macrobranchium nipponense

(DE HAAN) rreerrecenenaninniaenans -+Yutaka UNO et Takashi NANBA 206
Miscellanées : .
Conférence faite par Capitaine G. HouoT & la
Maison franco-japonaise au 23 Juin 1967.-cccrecercrerrenens RN 211
Information de nouveaux engins océanographiques «--+-+-- Kenzo TAakAaNO 215
Apercu de véhicules sous-marins de recherche «:-:covcv. . .Kenzo TAKANO 217
Ana]yse de Ve v rrrecti it ttsictsttistetttoseraasann R AL 221

Proces-Verbaux « rrcrevrrereronreetosaerossastosssssccssssen teeteesseneenaasns 222



