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

Tome 4, N° 2, Juin 1966

Topographical Features of Two Guyots West of Wake Island*

Keijiro OzAWA** and Isamu KOTAKE***

Résumé: Au cours de la navigation du rapatriement de la Mexique par Hawaii, le Vaisseau-
école Umitaka-Maru du Collége des Péches de Tokyo a enregistré un guyot et deux collines &
sommet plat & I'ouest de I'ile Wake par son echosondeur de grande profondeur (Fig. 3). Des
données précédentes du Service Hydrographique et la bathymétrie continue que nous avons
effectuée cette fois permettent de localiser d’une fagon plus ou moins précise 15 guyots (Tab. 1)
dans la région délimitée par les paralltles de 18°N et de 22°N d’une part et par les méridiens
de 160°E et de 180°E (Fig. 2). La plupart des sommets plats se situent approximativement i
1400 m de profondeur. 1l existe des terraces éparces a collines et & guyots dans cette région.
La pente du flanc des guyots et des collines est calculée (Tab. 2).

Introduction

MENARD and other marine geologists have
reported on the seamounts in the Pacific Ocean.
Seamounts are defined as isolated sea-floor
elevations rising 3,000 feet (914 meters) or more
above their surroundings.

If these mountains have flat tops, they are
called guyots, or tablemounts, the committee
prefered the latter, but usage has ruled in favour
of guyots, named after a French geographer.

As stated above, there are found abundant
guyots in the North Pacific and those appear
to occur along mainly three lines; one, the
North-west Pacific Seamountain Chain or
Emperor Seamounts, south of Kamchatka;
another in the Necker-Marcus Rise, in the
eastern half lying the Mid-Pacific Seamounts
and extending westwards to Ogasawara Islands
(Bonin Islands) from Necker Island of Hawaiian
Islands, and the other in a region between
Malianas and Marshall Islands, where the
Magellan Seamounts is known. In addition
there are more than 10 guyots in the Gulf of
Alaska, all of them are close together and in
parallel.

The guyots are variable in depth, but those
in the western Pacific are about 800 fathoms

* Received April 4, 1966
** Tokyo University of Fisheries, Captain of UMI-
TAKA MARU
*** Tokyo University of Fisheries, Second Officer of
UMITAKA MARU

(1,463 meters) and the ones in the Gulf of
Alaska average about 500 fathoms (914 meters).
The western spur of the Necker-Marcus Rise
includes numerous seamounts, mostly guyots,
distributed broadly along the line.

The accompanying map, Fig. 1, shows the
distribution of guyots in the Pacific Ocean
(MENARD, 1957), on which the area referring
to the present account is pointed by arrow.

On the homewards cruise of the ‘‘Umitaka
Maru’’ of the Tokyo University of Fisheries, from
Acapulco, Mexico via Hilo, Hawaii, the ship’s
echo sounding machine with a precise depth
recorder obtained profiles of two well-definited
guyots in the westward from Wake Island in
February 1966.
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Fig. 3. Profile of two guyots along the ship’s track.
The present note deals with the topographical seamounts or guyots is in expectation. Of flat-
features of those guyots. topped seamounts, in the neighbouring waters
Sounded depths were given correction of of Wake Island, their approximate position,
depth of the transducer fitted at the ship’s width (area of 2,000 meters or less in depth of
bottom, 4 meters, and the correction of sound the summit) are listed in Table 1.
velocity in sea water according to the Matthew’s
table (B.A.H.D. 282, 1948). Table 1. Guyots in the waters,

18°-—22°N, 160°-~170°E.

Topographical Features of Sounded Guyots Dist. & Width  Charted or

No. APProXe i fiom N-—S, obtained depth

Fig. 2 shows sounding chart of the area west Posifion “wake 1. E—W at the summit
ke Island (19°17'N, 166°39'E). o ] , '
of Wake Island (19 66°39'E) 1 BN sy B 20x1s 731m
In the figure, newly obtained line of depths 167.5°E
showing in the upright letters are added on the 9 1(1)?3 801;21 26, NE 14x10 802
sound%ng c.ha}r.t which is produced by the Hydro- 3 Wake Island - 9% 11 -
graphic Division, M.S.A. of Japan for the 19. 4°N
. 4* = g0 45, W 8X 8 1,682
General Bathymetric Chart of the Oceans of the 165.8°E
International Hydrographic Bureau at Monaco. 5 1é§é:1§ 65. SW 1212 1,957
Fig. 3 shows a profile of the sea-bottom 19'3°N
crossing those two guyots along the ship’s track 6% 164 9°F 9%, W 29x18 1,410
from east-south-east to west-north-west. The 18.4°N _
. 7* = no 103, WSW 10x15 1,333
slanting lettered depths are derived from the 165.0°E
above-mentioned bathymetric chart. ] 1égi°§ 197, WNW 16X 34 1,218
Soundings are not so enough in density to "1.1°N
. . . : x 2L 5 7 5
complete isobaths in detail, estimated contours 9 163.3cE 195, NW10x15 1,303
isobaths are entered by the dotted lines. 10% 1;;% é:lg’ _ 8% 11 1,896
Generally, the ocean-bottom is about 5,000 2;'701\:
meters or more in depth, presenting flat bottom. I* 5 90k — 6X 7 1,266
There are fou‘nd numerous floor elevations, some ox 19.9°N - 6% 6 1,471
of them are isolated guyots or clustered guyots 161.9°E
on wide risings. Fig. 2 represents existence of 13% lgégog — 5% 5 1,490
OU.
five conspicuous elevations; the Wake Island 20 4°N
i 3 i 14%* Qo — 28X 18 1,786
elevation on the east, other two wide elevations 160.8°E
on the west and two isolated guyots between 15% 12)8171:%1 B 95 % 93 1,378

them. The portions indicated by ““?” in the
figure are unsurveyed areas, where existence of * Based on very poor data.
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Topographical Features of Two Guyots West of Wake Island 97

Table 1 suggests that there are apparently 15
guyots in the area bounded by parallels of 18°N
on the south and 22°N on the north and meridians
of 160°E on the west and 179°E on the east,
Wake Island is located at 19°17'N, 166°39’E as
mentioned previously.

Two guyots which were along the ship’s track
are the ones listed as Nos. 6 and 8 in the table.
Gradient of slopes of those guyots and a adjacent
seamount to the guyot No. 6 is tabulated in
table 2.

As stated previously, it is generally said that
the guyots in the western Pacific are about 800
fathoms (1,463 meters) in depth. The summit
of guyots listed in Table 1 range 1,700 meters
in depth to a little above the sea level (Wake

Table 2. Gradient of slopes of guyots Nos. 6
and 8 along the ship’s track.
Slope g Relief  Arees

No. 6

South-eastern 5,310m 3,500m 6.6°

North-western 3,534 2,100 11.3
Adjacent mount

South-eastern 3,634 2,000 —

North-wastern 5,528 3,900 13.0
No. 8

South-eastern 5,234 4,100 .5

North-western 4,720 3,400 4.8
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Island), but flat tops of the most ones, Nos. 2,
5,6,7,8,9, 11, 12, 13 and 15, seem to be about
1,400 meters deep.

We called the broad row of seamounts as the
Necker-Marcus Rise, but at Jeast in the western
part, it, in fact, is composed of seamounts and
guyots being close together and rising above
the ocean-floor which is flat and about 5,500
meters in depth.

Bathymetric chart around Bonin Island sug-
gests that the western spur of the Rise joins with
the Ogasawara (Bonin) Ridge extending north
to south, at about 26.5°N, 143°E. The Necker-
Marcus Rise started on the east from Johnston
Island, as shown in Fig. 1, to Bonin Islands
westwards via existing islands; Wake and Mar-
cus. Conclusively, name of the Mid-Pacific
Seamounts or the Johnston-Bonin Seamounts is
preferable to that of the Necker-Marcus Rise.
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Distribution of Microplankton on a Vertical Section along
39°30’N, 142°E-150°E in the Western Pacific*

Akira SANO**

Résumé :
microplancton dans la région intéressée.

Une différence saisonniére se manifeste nette pour la distribution verticale du
En hiver, il n'y en a ni la couche & maximum, ni

la variation verticale sensible de la quantité et de la composition entre la surface et 200 m de
profondeur, ce qui provient du mélange des eaux superficielles animé par la faible stabilité

verticale.

En été, il se trouve une distribution plus complexe 4 deux maxima, 'un en surface

dt 4 la prédominance du plancton du Kuroshio, 'autre 4 20~50m au-dessous de la surface

da a la prédominance du plancton de I’Oyashio.

D’ailleurs, en été la stabilité verticale étant

trés forte entre la surface et 100m de profondeur, une grande quantité de plancton se concent-
rent dans cette couche superficielle plus mince qu’en hiver.

1. Inroduction

The present studies are based on materials
collected by the R. V. Ryofu Maru of the
Japan Meteorological Agency, during her cruises
to the sea east of Japan from August to Sep-
tember 1964 (64-08 Cruise) and February to
March 1965 (65-02 Cruise). Samplings at five
stations along 39°30'N, 142°E-150°E covered to
depths from the surface to 500m depth, and so
particular interest in this study is laid on the
distribution of microplankton on a vertical section
along this latitude in relation to the hydro-
graphical features (Fig. 1).

With regard to the vertical distribution of
microplankton, many studies can be referred to
(HASLE, 1956, 1959; GR¢NTVED, 1952; MATSUE,
1938; MARUMO, 1952, 1957; MARUMO and
AMANO, 1956; MARUMO et al., 1958; MARUMO
et al., 1960; KAWARADA, 1957; ASAOKA, 1962).

Those studies were based on the materials
collected by the water sampling method or by
the sectional haul with fine mesh nets.

In the present studies, collection and process-
ing of the materials were made according to the
standard method detailed by MARUMO (1954).
More than 400m/ of the water were taken
by lowering Nansen bottles to the depths of
5, 10, 15, 20, 30, 40, 50, 75, 100, 150, 200, 300,
400 and 500 m, and dipping the surface water
with a bucket.
adding neutralized formalin liquid.

In the laboratory, after just 400 m/ or 333 m/
of sample water had been left to stand for more
than 24 hours, sample water was reduced to
about 15 m! by decanting by carefully siphoning.
The remain containing condensed microorganism

The samples were preserved by

samples was transferred into a centrifugal tube,
and then the material was condensed by adopt-
ing the centrifugal force into a few drops of

Fig. 1.

* Received April 28, 1966

*¥ (Oceanographical Section, Marine Division, Japan Meteorological Agency
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water. The organisms thus obtained were
pipetted and placed on a graduated slide glass
under microscope. Their numbers of cells or
individuals were counted with species separately.

In reporting the data amount of organisms
are expressed as number of cells or individuals

per one liter of water.

2. Distribution of microplankton in a vertical
section along the latitude 39°30’N in summer
and winter

(1) Diatoms (Fig. 2)

The number of diatom species appearing on
the section was much larger in summer than
Twenty-eight genera and 88 species
of diatoms were observed in summer, while 26
genera and 48 species were observed in winter.
It was apparently observed that the species as
well as density of population of diatoms were

in winter.

different in summer from winter.

(a) Summer (19-21 August, 1964)

It was remarkable that two or more diatom
maxima were recognized at
through vertical

certain depths

range. The wupper diatom
maximum was usually present at the surface,
while the lower maxima occurred at various
depths. There was distinct difference in diatom
communities between the upper and the lower
maxima at each station, but the maximum depth
of the similar communities varied with stations.
The diatom communities of the upper maxima

at Sts. 2055 (0m, 8x10%, 2053 (0m, 6x10°%)

ummer (Augustmwsl.

and 2051 (10 m, 3X10°) were resemble to those
of the lower maxima at Sts. 2049 (43 m, 7 X 10%)
and 2047 (52m, 5X10%); both were composed
of the neritic species, such as Chaetoceros
compressus, Ch. affinis and Nitzschia seriata
with a few warm water species, such as Clima-
codium biconcavum and Dactyliosolen mediter-
raneus. The lower maxima at Sts. 2053 (40 m,
3% 10% and 2051 (30 m, 2x10%) were characte-
rized by the occurrence of the cold water species,
such as 7Thalassionema nitzschioides, Thalas-
siosira sp.*' and Denticula seminae, while in
the upper maxima at Sts. 2049 (0m, 10%) and

Cell disk shaped, united in loose chain with very
long spaces between cells or solitary. Areolae and
marginal spines difficult to see with low magnifying
power (10X 10), though visible with high magnifying
power (10X100).

The specimen is closely resemble to Thalassiosira
decipiens in shape, but the diameter of disk, being
10 to 20 g, is much smaller than that of type of Th’ra
decipiens. The diameter of valve of Th'ra decipiens
is 12 to 40 ¢ by GRAN (1908), 12 to 40 ¢# by Hus-
TEDT (1930) and 21 to 54 ¢ by Cupp (1943), and 40
to 60 ¢ in the present specimens.

The specimens differ from TA’ra subtilis in having
no gelatinous masses, from T'h'ra hyalina in having
sculpture, and from TR’ra aestivalis, Th'ra baltica,
Thra gravida, Thra kryophila, T'h’ ra nordenskisldii,
Thra pacifica and Th'ra rotula in general shape.

This specimen occurrs abundantly in the Oyashio
waters in summer and winter.

Winter
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as Chaetoceros coarctatus, Climacodium bicon-
cavum, Dactyliosolen mediterraneus, Rhizoso-
lenia calcar avis and Stigmaphora rostrata
were predominant.

The vertical range containing the population
of diatoms of more than 10% cells per liter of
water differed with stations; 075 m at Sts. 2055,
2053 and 2051, while 0-150 m at Sts. 2049 and
2047.

(b) Winter {4-20 February, 1965)

In winter, the diatom cell maxima were
present at the surface at all stations; 2Xx10°
at St. 2118, 4x10% at St. 2172, 8x10® at St.
2169, 8x10* at St. 2165 and 10° at St. 2163.
The densities of diatoms decreased gradually
with increasing depth, except St. 2163 where
the population of diatoms at the depth of 300 m
was 10%, forming the lower diatom maximum.
The water columns containing more than 10°
diatom cells per liter of water extended from
the surface to 200m depth in winter. This
range was larger than the range (0-75m or
0-150 m) in summer.

The diatom communities were homogeneous
through the vertical range of water column from
the surface to the depth of over 200 m at each
However, the main components of the
diatom communities were different with stations;
at St. 2118, the dominant forms were 7Thalas-
sionema nitzschioides, being more than 50 per
cent of the total diatoms, Thalassiosira decipiens
and Melosira sulcata, being 15 per cent re-
spectively, at St. 2172, Coscinosira oestruppii,

station.

Th’nema nitzschioides and Th'ra sp., being 30
per cent of the total diatoms, respectively, and
at St. 2169, Th’ra sp., being 70 per cent of
the total diatoms. The diatom communities at
Sts. 2165 and 2163 were resembled with each
other, composed of Th’ra decipiens (25 %),
Th'ra sp. (20 %), Lauderia borealis (20 %) and
Pseudoeunotia doliolus (5 %). In addition,
Chactoceros atlanticus, Denticula seminae, Fra-
gilaria oceanica and Rhizosolenia hebetata f.
hiemalis occurred in the western area of the
latitude of 147°E, but these forms were absent
in the eastern area, except in the depth of 300 m
at St. 2163 where the diatom community was
resembled with that in the western area.

(2) Dinoflagellates (Fig. 3)

The species number of dinoflagellates occurred
in the above-mentioned vertical section was
larger in summer, being 11 genera and 31
species, than in winter, being 5 genera and 10
species.

In summer, quantitative distribution of dino-
flayellates was similar to that of diatoms. The
méxima were always located near the surface.
At Sts. 2055 (120 cells/Z), 2053 (90 cells/l) and
2051 (150 cells/[), a neritic species as Ceratium
Fusus and a few warm water species, such as
Ceratium extensumn, C. furcaand C. tripos were
main components, while at Sts. 2049 (30 cells/{)
and 2047 (50 cells/[), purely warm water species
of dinoflagellates, such as Awmphisolenia biden-
tata, Oxytoxum scolopax, Ceratium extensum, C.
Sfurca, C. trichoceros and Podolampas spinifera

Winter
2169

_. 2047
10 20 g
19 .
50 4
5
100+
ful
2
[0 N
g
200+ ©
Fa
a
o
300
400

5

1o

050 0

5%0?
= —

10

50

100? ‘ : [

200

/
o

@

6 4

Fig. 3. Vertical distribution of dinoflagellate cells (i/211%‘3> at the stations and isotherms on a vertical
section along the latitude 39°30'N, 142°E-150°E (Left: August, 1964; Right: February, 1965).
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Differing from diatoms, the
lower dinoflagellate maxima were not so distinct,
except St. 2049 where the
composed of Genus Peridinium was recognized
at the depth of 43m, being 120 cells per liter.
Though the diatom communities showed the
almost same communities between the upper
maxima Sts. at 2055, 2053 and 2051 and the lower
maxima at Sts. 2049 and 2047 as previously
mentioned,the dinoflagellate communities at the
above-mentioned stations did not show those
similarities.

were predominant.

lower maximum

In winter, distribution of dinoflagellates ex-
tended to the deeper zone than in summer, and
the communities were monotonous through the
whole water column observed, as in the case of
diatoms.
lates were Ceratium fusus at St. 2118, C. fusus
and C. arcticum at St. 2172, C. fusus, C.
arcticum and C. tripos at St. 2169 and C. fusus,
C. tripos, C. pentagonum and Ozytoxum scolo-
pax at Sts. 2165 and 2163. The densities of
dinoflagellates were about 10 to 50 cells per
liter of water at the surface at all stations.

(3) Tintinnids (Fig. 4)

The species number of tintinnids occurred in
the vertical section was 19 genera and 26 species
in summer, and 15 genera and 27 species in
winter.
belonging to
Undella.

In summer, at all stations, only the warm
water species of tintinnids, such as Amphorella

The main components of dinoflagel-

In the latter, many species were those

either Genus Proplectella or

S%rél\mer
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quadrilineata, Steenstrupiella steenstrupii, Tin-
tinnus fraknoi and T. lusus undae, prevailed at
the surface. The population of tintinnids was
80 cells/l at St. 2055, 10 cells/[ at St. 2053, 40
cells/l at St. 2051, 15 cells/l at St. 2049 and 30
cells/l at St. 2047. At the depths of 30 m and
75m at St. 2055 (the populations were 20 and
30 cells//, respectively), 43m at St. 2053 (110
cells/l) and 40m at St. 2051 (320 cells/l), the
cold water species of tintinnids, such as Acan-
thostomella norvegica, Parafavella ventricosa,
Prychocylis obtusa and Codonellopsis frigida
were predominant. At the depth of 72m (20
cells/7) at St. 2049, only the slender form of
A. norvegica was distributed and at the depth
of 52m (140 cells/l) at St. 2047, slender form
of A. norvegica and Salpingella acuminata,
Dadayiella ganymedes and Parundella caudata
were main components. The above-mentioned
five depths were approximately correspondent
to those of the lower diatom maxima.

In winter, the tintinnid communities were
the wvertical range of
water column from the surface to over 400 m
depth, but the abundant occurrence of tintinnids
was more or less limited to the upper layer.
The population of tintinnids was 25 cells per
liter of water at St. 2118, 220 cells// at St. 2172,
190 cells/l at St. 2169, 110 cells// at St. 2165
and 130 cells// at St. 2163. A neritic species as
Stenosemella nivalis, was abundant at Sts. 2165
and 2163.
Acanthostomella norvegica, Parafavella denti-

homogeneous through

The cold water species, such as

218 272

Fig. 4. Vertical distribution of total number of tintinnids <i/*N~> at the stations and isotherms on a

4.19,

vertical section along the latitude 39°30'N, 142°E-150°E (Left: August, 1964; Right: February, 1965),

C7)



102 La mer, Tome 4, N° 2 (1966)

culata, Ptychocylis obtusa and Codonellopsis
frigida, were distributed at all stations, except
St. 2165.
Amphorella quadrilineata, Tintinnus lusus undae
and the species belonging to Genus Proplectella
and Undella occurred at Sts. 2165 and 2163.

(4) Coccolithophorids (Fig. 5)

The species was not identified, and the number

The warm water species, such as

of coccolithophorids was counted only in winter.

The distributional patterns of the standing
crops of coccolithophorids were resembled those
of diatoms. ‘The coccolithophorids maxima oc-
curred at the surface at all stations; the abun-
dance was 4Xx10?% cells per liter of water at St.
2118, 3x10* at St. 2169, 10° at St. 2172, 4x 10°

0 {
i
100 I3
&
s
i
1S
200““
i
a
[
[a]
300
400~
Fig. 5. Vertical distribution of total number of
coccolithophorids <&O’/4~1§}9 at the stations and

isotherms on a vertical section along the latitude
39°30°N, 142°E-150°E February, 1965).

at St. 2165 and 5Xx10® at St. 2163. The popu-
lation was decreased gradually with increasing
depth at each station.
taining more than 10% cells of coccolithophorids
extended from the surface to the depth of about
300 m.

(5) Coperod larvae (Fig. 6)

The vertical distribution of copepod larvae
was similar to that of the above-mentioned
other microplankton.

There was no difference in the layers of

The water column con-

occurrence between nauplii and copepodites.
Copepod larvae were more abundant in summer
than in winter. The copepod larva maxima
were observed at the depth of 15m at St. 2055,
being 320 individuals per liter of water, 30 m
at St. 2053, being 243 ind.//, 20 m at St. 2051,
being 340 ind./l, and 40 m at St. 2047, being
51 ind./l, in summer, while in winter, the
ropulation was only 30 individuals per liter or
less through all stations.

3. Distribution of microplankton on a vertical
section and environmental factors

(1) Chlorinity

Although there was a wide range of the
isohalines in summer, no apparent relationship
between the distribution of microplankton and
chlorinity was observed.

In winter, the vertical distribution of chlorinity
was similar to that of water temperature, being
monotonous through the vertical range from the

Winter
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Fig. 7. Vertical distribution of total diatom czlls at the stations and chlorinity on a vertical section

along the latitude 39°30'N, 142°E-150°E (Left: August, 1964;

surface to fairly deep water. Chlorinity was
low in the western area from the longitude of
147°E, being from 18.40 to 18.80 %, while in
the eastern area, it was high, being 18.80 to
19.05%.
munities were characterized by the cold water
species, and in the latter, by mixture of cold,
warm and neritic water species (Fig. 7).

(2) Stability*?

In summer, the thermocline in the surface
was so developed that the great stability was
established. The depth of microplankton maxima
did not always coincide with the depth of the
greatest stability, but in the waters where the
stability was great, the population of micro-
plankton was generally abundant in occurrence.
Great stability of water was probably advantage-
ous to the production of diatoms at a certain
depth.

The stability was very small in winter at each
station. The pupulation of diatoms in the
water column from the surface to fairly deep
layer did not so change. The small stability
would have caused the nearly homogeneous
distribution of the population of diatoms in the
water column (Fig. 8).

(3) Temperature

(a) Summer

Though many

In the former area, the diatom com-

species of diatoms were

abundantly found in a certain range of tempera-

*2 Stability is calculated from the equation, E' =
10‘3%, after SVERDRUP et al. (1942).

Right: February, 1965).
ture at one station, the range in which a
species was abundant was not always same by
For example, the abundant cccur-
rence of Chaetoceros compressus was observed
in the range from 20 to 22°C at St. 2055, 18
to 24°C at St. 2053, 15 to 23°C at St. 2051, 9
to 10°C at St. 2049 and 13 to 15°C at St. 2047
(Fig. 8). Generally speaking, the range of the
water temperature in which the diatoms were
abundant can be summarized as follows: The
warm water species, such as Chaetoceros coarc-
tatus, Climacodium biconcavum and Rhizosolenia
stolterfothii were abundantly present between
11 and 25°C. The neritic species, such as
Chaetoceros compressus, C. affinis and Nitzschia
seriata were abundantly distributed in the water
above 15°C in the western area from the longi-
tude of 146°E, on the contrary in the eastern
area, they occurred abundantly in the water
below 15°C.
Chaetoceros atlanticus, Denticula seminae and
Thalassiosira sp. were present in the range
from 3 to 10°C.

Coccolithophorids were distributed
range from 10 to 18°C.

Species composition of dinoflagellates was
clearly divided in two groups by the isotherms
of 10°C.

The warm water species of tintinnids were
distributed in the range from 15 to 25°C, while
the cold water species were from 3 to 13°C.

The vertical distribution of diatom communi-
ties was compared with B. T. (Bathythermo

the stations.

The cold water species, such as

in the
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graph) records (Fig. 8). Species composition
and population density of diatoms suddenly
varied at the depth of the lower boundary of
the thermocline. For example, at St. 2053, a
temperature minimum was indicated at 40 m
depth by B. T. record. The diatoms composed
of neritic species and a few warm water species
occurring in the upper 30 m were almost absent
in the underlying zone. In the cold water
below this temperature minimum, cold water
diatoms and cold water tintinnids replaced the
warm water diatoms. Such a difference of
communities was probably due to the difference
in the origin of water, not caused by tempera-
ture preference.

(b) Winter

At each station, temperature did not vary
from the surface to fairly deep water (Figs. 2,
8). Similarly, the population and communities
of microplankton were homogeneous through
the vertical range.

However, the area could be divided into two
subareas, namely, in the western sea area from
the longitude of 147°E with temperature of 4
to 8°C, only the cold water species prevailed,
while in the eastern area, 8 to 12°C, not only
the cold water species but also the neritic and
warm water species were predominant.

4. Conclusion

The vertical distribution of diatoms observed
in the present studies can be classified into
three types:

A-type. The population density as well as
species composition are nearly uniform through
vertical range from the surface to about 200 m
depth (Sts. 2118, 2172, 2169, 2165, 2163; Figs.
2, 8).

B-type. The population is the greatest at
the surface, and it decreases suddenly with

increasing depth, which accompannies with
decreasing temperature. The composition of
communities also greatly varies with increasing
depth (St. 2055; Fig. 8).

C-type.
lation exist at certain depths. The communities
at these maxima are different from each other.
The density of population and the species com-
position of communities vary with the depths,
at which temperature and other conditions vary
(Sts. 2053, 2051, 2049, 2047; Fig. 8).

The A-type appears commonly in the sea
east of Japan in winter. This type takes place
under the condition of small stability, which is
advantageous for vertical mixing of the water
(Fig. 8). This type has been observed at the
Ocean Weather Station T in autumn (MARUMO,
1957) and in the Bering Sea in summer (KAWA-
RADA, 1957).

The B-type and C-type appear in the sea east
of Japan in summer.

Two or more maxima of the popu-

These types cccur in
the area where two or more water masses are
layered. There is no vertical mixing on account
of great stability, so that the upper and lower
diatom maxima are not mixed together (Fig. 8).
These types have been observed in the Pacific
part of the Antartic Ocean in the summer season
(HASLE, 19556) and in the East China Sea in
summer (ASAOKA, 1962).

In summer, the cold water invaded in the
layer between 20 m and 50 m depth in the area
observed is connected to be the Oyashio waters
as suggested by the properties of diatom com-
munities. The diatom communities in the in-
vading cold water are composed of cold water
species, which abundantly occur in the Oyashio
waters. Such cold water species of diatoms
prevalent in the Oyashio waters occur abun-
dantly at the surface along the latitude of
42°N.

«—Fig. 8. Quantitative vertical distribution of leading species of diatoms, tintinnids and dinoflagellates,
and vertical distribution of hydrographic and chemical elements at the stations on 39°30'N. The
symbolized figures denote following species and population of diatoms;

(1) Climacodium
(2) Chaetoceros affinis, C. compressus,
(5) Thalassionema nitzschioides,
(8) Thalassiosira decipiens,

100 cells per liter of water,
(13) Ptychocylis obtusa,

biconcavum,

Dactyliosolen

mediterraneus, Rhizosolenia  calcar avis,

(8) Skeletonema costatum, (4) Nitzschia seriata,
(6) Lauderia borealis,
(9) Thalassiosira sp.,

(11) Ceratium arcticum,
(14)  Parafavella denticulata, P. faceta, P. jorgenseni, P. ventricosa.

(7)  Denticula seminae,
(10) Total diatoms, being less than
(12)  Acanithostomella norvegica,

(11)
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5. Summary

Vertical distribution of microplankton at five
observational stations along the latitude of
39°30’N in the sea east of Japan was observed
in August 1964 and in February 1965. The
area is located in the mixing region of the
Kuroshio and Oyashio waters.

The distribution of diatoms, dinoflagellates
and tintinnids on a vertical section on 39°30'N
is remarkably different between summer and
winter. In winter, the communities of micro-
plankton are and population
gradually decreased with increasing depth from
the surface to about 200 m depth. In summer,
two or more microplankton maxima are observed

homogeneous

in a water column. The communities between
the upper and the lower diatom maxima ar€
different from each other. The vertical range
containing abundant population is smaller in
summer than in winter. The vertical distri-
bution of microplankton in summer is related
to the stability of water and nature of layered
water masses.

It is suggested that the cold water species of
diatoms prevailing in the Opyashio waters will
invade to the depths between 20m and 50 m at
39°30'N in summer.

Acknowledgments

The author is much indebted to Prof. Sigeru
MoOTODA, University of Hokkaido and Dr. Yutaka
KAWARADA, Japan Meteorological Agency, for
their guidance and encouragement, through this
study. Kind assistance given by the research
staffs on board the R. V. Ryofu Maru during
the work at sea are also acknowledged.

References

AsAOKA, O. (1962): Report of the oceanographic
observations in the sea west of Japan from July
to August, 1961. (In Japanese) Res. Mar. Meteor.
Oceanogr. Obs., 30, 56-67.

Cupp, E. E. (1943) : Marine plankton diatoms in the

west coast of North America. Bull. Scripps Inst.
Oceanogr. Univ. California, 5(1), 1-238.

GRrAN, H. H. (1905): ‘“Diatomeen” in Brandt und
Apstein, Nordisches Plankton, Botanischer Teil,
19, 1-146.

GRYPNTVED, J. (1952): Investigations on the phyto-
plankton in the southern North Sea in May 1947.
Medd. Komm. Dan. Fisk. Havund. 5(5), 1-49.

HASLE, G. R. (1956) : Phytoplankton and hydro-
graphy of the Pacific part of the Antarctic Ocean.
Nature, 177, 616-617.

HASLE, G. R. (1959) : A quantitative study of phyto-
plankton from the equatorial Pacific. Deep-Sea
Res., 6, 38-59.

HUSTEDT, F. (1930): Die Kieselalgen Deutschlands,
Osterreichs und der Schweiz mit Berticksichtigung
der iibrigen Linder Europas sowie der angren-
zenden Meeresgebiete. 1. Teil., 1-920.

KAwWARADA, Y. (1957): Plankton diatoms in the
Bering Sea in the summer of 1955. Jour.
Oceanogr. Soc. Japan, 13(4), 151-155.

MARUMO, R. (1952): On the case of the vertical
distribution of phytoplankton in the ocean. (In
Japanese) Oceanogr. Rep. Cent. Meteor. Obs.,
2(3), 61-63.

MARUMO, R. (1954) : Diatom plankton in the south
of Cape Shionomisaki in 1953. Oceanogr. Mag.,
6(3), 145-152.

MARUMO, R. (1957): Vertical distribution of micro-
plankton in the open seas. (In Japanese) Suisan-
gaku Shusei, Univ. Tokyo, 385-391.

MARUMO, R. and M. AMANO (1956) : Planktological
and hydrographical conditions in the yakumizu
water east of Miyako in May 1955. (In Japanese)
Jour. Oceanogr. Soc. Japan, 12(2), 53-58.

MaRrRUMO, R., M. KiToU and M. OQuwapa (1958) :
Vertical distribution of plankton at 40°N, 150°LE
in the Oyashio water. Oceanogr. Mag., 10(2),
179-184.

MARUMO, R., M. Kirou and O. ASAOKA (1960) :
Plankton in the Northwestern Pacific Ocean in
summer of 1958. Oceanogr. Mag., 12(1), 17-44.

MATSUE, Y. (1938) : Chemical constituents of sea
water and plankton in Aburatsubo Bay. (In
Japanese) Suisan Gakkwai IHo, 7(4), 189-211.

SVERDRUP, H. U., M. W. JOHNSON and R. H. FLEMING
(1942) : The oceans, their physics, chemistry,
and general biology.

(12)



Distribution of Microplankton on a Vertical Section along 39°30°N, 142°~150°E in the Western Pacific 107

PSR 142°E~150°E [Ho 39°30N i 7~
2w 7T v v v ORI S A

h B i

HE 5 BUBEBOXLLEETIE, 17075 v vORESTIHEREENT DN 2, FIZIZIEER
MAJE I, BENHDH 200m FEE T, BUMAMGIZLAYELRI 707 5 Y7 v OBEMREY
HRRBND, ZOENE L THEBZEENZDLH TIXVDT, KO ETRENRT L ITbhi T3
7o EEZBNDH, ~HHZA-ETIZarF 7+ VEORKAS 2 B ERShBEHENE L, Kk
T IR & 7 B LT OBARBORRIIMR IR Y, L G RHH, T 20~50m &)
BHERO 7T 7 v 7 Py AEEL, BELCEARLOIFES ﬁﬁﬁt\/ﬁ{w)lﬂlﬁ?mbfb bo F-HIIEM
MHH 100m ¥ TOREBTENKREL, 3787 7Y 7 P YIEZORF WL, BN TT S
YU VEEROSGEIZEL 8B,

(13)



La Mer; Bulletin de la Société franco-japonaise d’océanographie
Tome 4, N° 2, Juin 1966

,,*
AT oW 5 & S D v
HoR EOA™
Courant de marée et tourbillon dans la région cotiere

Shigehisa NAKAMURA

Résumé: Le courant cotier, en particulier, le tourbillon d& au courant de marée sont étudiés.
Une solution approchée de I’équation de tourbillon se présente en comparaison avec des données
d’une observation du courant de marée.
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Note on the Jewel Coral Fishing Ground Around Japan*

Hiroshi NIINO**

Résumé: Alors que la répartition géographique des coraux décoratifs appartenant a ’Octocoralla
est similaire & celle de [’Hezxacoralla formant les récifs de coraux, ceux-la vivent sur le fond
rocheux ou caillouteux de plus de 100 m de profondeur aux eaux claires caractérisées par la
haute température et la haute salinité. On descend d’une petite barque un vieux filet lesté par
une pierre ronde et enléve des coraux décoratifs accrochés par ce filet en le faisant gratter le
fond suivant la dérive. Ainsi est-il difficile d’exploiter les coraux vivant dans la fente des roches
ou sur la pente abrupte. Des coraux a grandes dimensions ont été exploités par un bataux a
plongeurs a une pécherie désertée au large de l'ile Tokunoshima de Kagoshimaken. Un tel
moyen permettra de valoir des pécheries de coraux désertées et d’en découvrir des nouveaux.

Jewel corals were once a expensive decolation
materials for ladies in Japan. After the opening
for European civilization, precious stones took
place their position insted of jewel coral but
some Japanese still found of jewel coral. Re-
cently, according to the tendency for revival of
the ancient regime, there occured a boom in
jewel coral decoration and there happen an
excessive demand for supply.

In the jewel coral market, kinds of corals
are classified by colour as white (Shiro), pink
(Momoiro), and faint colour (Boke) and also
classified by their out look as living (Iki), dead
(Kare), worm eaten (Mushikui).

Jewel corals belongs to subclass Octocoralla,
—order— Gergonaria, —suborder Scleraxonia,
—family Coralliidae, —genus Corallium.

In the jewel coral market, following species
are very common.

Collarium Konojoi Kishinouye white (Shiro)

common

Collarium Japonicum Kishinouye red (Aka)

common

Collarium elatus

(Ridley) pink (Momo)
common

Collarium Sulcatum XKishinouye light pink
(Mizo) rare

Collarium Pusillum Kishinouye white with
light pink spot (Kosango) rare

Collarium Boshuensis Kishinouye milky white

(Shiro) rare

* Received May 7, 1966
** Tokyo University of Fisheries

Market price varies abruptly year by year,
because the supply of jewel coral are not stable
owing to the characteristics of fishing ground
and also concerned to fishing method.

Jewel corals distributed on the rccky floor of
deep bottom where warm oceanic water runing
through. Reef building corals (belong to sub-
class Hexacoralla) distributed on the rocky
floor of shallow bottom and almost parallel to
the distribution of jewel corals. QOceanographic
condition at the distributed area of reef building
corals are as follows.

High temperature (even in the winter time,
water temperature keep above 15°C), high
salinity (it is not sure, but, perhaps more than
34.5%0), very clear water and keep good con-
dition.

Reef building corals distributed in tropical
region, subtropical region and some district of
temperate region where warm current runing
through. Formosa, Okinawa Island, Isu Island,
south part of Japanese Islands are the locality
of reef building corals. Jewel coral fishing
ground distributed in the same region but the
depth of fishing ground increase for the south.
Temperature of the sea water at jewel coral
fishing ground seems about 14°C and the depth
is deeper than 100 m.

Judging by the oceanic condition of the known
jewel coral fishing ground, jewel corals spread
almost all part of the tropical and subtropical
region where the reef corals distributed in the
shallow bottom and most rich on the rocky banks

(17)
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Name of the locality of jewel coral Depth Kind of jewel coral in common
Boso and Izu Peninsula 100-200 m White, Red
Hachijo Island 200-300 m Red, Pink
Torishima Island 200-400 m Red, Pink
Bonin Island 200-600 m White, Red, Pink, Faint
Midway Island 400-700 m White, Red, Faint
Nikishima Kii Peninsula 120-200 m White, Red
Muroto Shikoku 200-300 m ‘White, Pink, Red
Ashizuri Shikoku 200-300 m ‘White, Pink, Red
Goto Island 150-300 m White, Red
Koshik Island 200-300 m White, Pink, Red
Amami Island 200-300 m Pink, White, Red
Daito Island 300-400 m Pink, Red, White

Okinawa Island
Saipan Island
North Formosa

200-500 m
500-700 m
300-500 m

Pink, Red, White, Faint
White, Faint
White, Red, Pink, Faint

Depth: 126 m

hotograph of jewel coralﬁshin goudffNiisia, Kuan, Mie Prefecture.
Deep sea fauna attached on the rocky cliff.

M. .. .Manipulator of submarine research boat J....Jewel coral P....Pleurotomaria

which elevated from deep sea floor.

At new discovered fishing ground, fisherman
got many corals but abruptly decrease fishing
result. It seems owing to fishing method.

Fishing method of jewel coral is very simple,
several bundle of used fishing net are tied on
a large round boulder stone and this boulder

stone held by long wire from gum wall of coral
fishing boat. If the engin of coral fishing boat
stopped, the boat shift by current or wind and
the boulder stone on the sea bottom move place
to place along the surface of the coral fisheries
ground. According to the character of fishing
technique, it is very difficult to catch the corals
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which lived in narrow fissure of basement rock
or on the hunging rocky wall.

There are many so called desolate jewel coral
fishing ground in Japan but there happen to
get good jewel coral hunging on the rope of
bottom fish long line. It means that there
remain some good jewel coral fishing place
hidden in the desolate ground.

A trial research on such an isolated, so called
desolate ground, were done at offings of Tokuno-
shima Island, Kagoshima Prefecture by sub-
marine research boat ‘“Yomiuri”’. At the depth
200 m, there found many large pink corals
growing on the hunging wall of rocky cliff.
One of the obtained sample was 1.2m high,
45 kg in weight.

Such kind of new technique for jewel coral
fishing impliment may arouse re-appraisal of
desolated fishing ground and also contribute to
the discovery of new jewel coral fishing ground.
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Sondage du fond de la Baie de Tokyo par le detecteur des dépdts

Résumé: Quand il est arrivé un accident de la chute de ’avion Boeing 727 & la Baie de Tokyo
le 4 février 1966, le navire hydrographique ‘‘Tenyou’’ du Service Hydrographique, muni éven-
tuellement du detecteur des dépoéts s’est occupé de sondage sous-marin pour vérifier si une partie
de la coque a été enterrée dans le fond. Un certain nombre de plongeurs ont participé égale-
ment a ce travail. Nous n’avons pu constater, que les objets trouvés en ont été une portion.
1l a été toutefois montré que ce detecteur est plus efficace que le sondeur acoustique pour un
tel travail. Nous tenons enfin & remercier le Service Hydrographique qui a bien voulu nous
préter son concours précieux.

1966 4E 2 J4H Y 4 HARZEERR — 1 > 7 727 23

T RIS BTN R 7D R\ D AR L .
too EBICEERIER SN, B LRSI ' >
BT B L CEUB M R R L e, TR, Fig. j-
1 OPEMNE CHEO B2 RRE Lz, Z0%IEY, I
T BIBEET O RTIZIER L TV 50 Tk mne
E 2, DIHIUL KSR O R I ) HET Ok
FE2 AT X 2B A M A BRI R R
ML T2 A8 B LD EEEC SN 7o, U P A
FETIEAL A P EAR, JV—-YBRIOCTIT I
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DEFIPEHEL Tore, bhbhn “Kpe i, *
DINED R AT 5 L S RE R Ton A ERL
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P20 COBBEEDRER, DUbIILZ OO WIS - oo
BHEE U I s Y In W TH LRI R 2 5 5 2 & o
MTE T,

1. BEME L

ZOWBROABE 19~20 m T FHIZ MR Tk ko
AL LAUTERE T 40em KLEA D <5 & 5 7ciRiE T

P

ToKYO BAY,

* 1966 4F 4 H 4 H®M
** Sumihiko CHINO #3 17 8kt A 24 Marine Instru-
ments Co., Ltd.

Kkm
X g A 0D JSCER L B ER  4 < [ — T b % %, R
BETCEEAEELG W HE 4 LN E L+ 20T
3~10kc MEOEABOFFZAVib0THhY, Fig. 1. Chart of Tokyo Bay.
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Fig. 2-b.

1. Sea surface 2. Soft mud surface (sea bottom)
3. 1st reflecting layer of sound
surface (grabel or rock)
6. Basement rock

4. Errosion
5. Mud or sand layer
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i 115

Fig. 3-a.

Fig. 3-b.
1 through 6 are identical with Fig. 2. 7 and 77 are
the buried region. Stopped engine at point A and
the boat proceeds by inertia in the direction of
the arrow.
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Fig. 4.
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. Flgt 6. ’I\Entrance' of rlol;y(‘)‘Bay.
TFig. 5-a. Record of Deposit Detector. (Vicinity of B point in Fig. 1)
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Fig. 5-b. Record of echo sounder (50 k). BRI AR SINT 2 Z L L RRET R
1 through 7 are identical with Fig. 3. 8 is the AR, NI EMBRRS L O SHEROE RS
record of the 2nd reflection due to the object THIECHE & BB R WEEAFEHER L O KA D
buried there. This is also found in Fig. 3 T L 2 e B L R 2,

but is more clearly shown here.
The mark — < indicates the direction of the
movement of the recording paper.
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T 117
ER DG HOF]®

voeux et

représentant les Anguilles frayant,

d’aprés les travaux de Maurice FONTAINE
Elizabeth BERTRAND, Evelyne LOPEZ et Odette CALLAMAND

bhbhix 1936 Eiczg—v v v+ X (Anguilla
anguilla) DOHEDSEERE LTI, 1964 izl + X
DFEEREZARL L7,

HEDRBL 7 0 7 > (EIEOTT 12 & - TH7e2s,

DFEFIADOMTREL 7 Y THELZDDODA
AR B R 2 AR 100 g 290 2 mg DEIEIT
DEOEH LTI LTTT. ke L TRy ¥
ATz, FE 654 g DR 3 0 JTRRITEINL 72,

FOIFIT 0.93 71 1.4 mm 3 2B Bk
T, 2 BOBUZ L » TR HA T, HHEE O FH
W7 AN AT E (Anguilla rostrata) & Fiis - THHER

EFEATWDEZHDRGEHEO IR & & VA T
A
TAV AT FFEIT—a v Ay FXONIRE BT

ATZDFENL, FT— 0 v T F XL T A AT
X LV IERICRCEEREO [l 2 T h il AUEIR B R
W&, L TERBIZL D SBEO(LE 2L X —JiE
AL TWiad il a bl bW B L 575 < BRA
HBTHH Y, VFHFOFFORITIFFICESEHO

WEREIVIERT IS I Y DB R B L T, KE

Wt TG 7 o 7o, BERS TEC, BT
REL IV BUAIUEHR AT HIZE 5700 FEUE EH
FVENT, FOEMEITWY &b ifizin. T
W7o BRI EEE L Tuie, BRI FT R TlE o ek
TR L T DD TH otz RIBREDO ALY T2 E
B BOREIMEZE L 20 72111 MEY 7 ¥ DR THEky
PITICHIHAD BB 2 AR L 7,

[58£2] 1 C.R. Acad. Sci., 259, p. 2907 (1964) =M,
T 3 ERMICIEIR 1 A B0 ARE 2ml 4 [0 5RES,

TH 7 b v o3y 5 — OEFRR A K i 258 3 (el
FEEAE
ERRNER G AW IR N o QL i Ny Ak AN ES B ]
:tr\‘z
GFEE®RD
UFEDONTEINE T + v F — REEFZ L - TS
Tl bitze 7 F X O RGO HEIRIIE S R o8
PR F DR B b D LB DA, EaREE
EOBETIOLHVEERFHLELZEZBNILDT, &
DT EOEE & P T DR 2 BRI Lz, JodEid
WE4ER 357002, 0¥ 2« T4 A5BOHBE 51 TEIL

)anuilles européennes & et { frayant

HphEE (Muséum National d’Histoire Naturelle) @
ERD N HHED TEHITOHG L bRz binb b T,

T SREEN/, T TLrBLESOE L ED
TRETH D, 188, 74 ¥ 7 — RFEITEFE AE 11
FAFEEREBICUBOLDRAEIN S TETH D,

* 1966 43 H 16 H X
** Maurice FONTAINE -5 KFiEeenfsenT, B ot
##E Institut Océanographique, Paris, Muséum
National d’Histoire Naturelle.
*kk Tadashi NOMURA B Jb A% 5 Faculty of Agri-
culture, Tohoku University.
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Situation de I’océanographie francaise

=2

& LT Le progrés scientifique, N° 88 (1965 4
9 A ITESCTT 7 Y RIBHRED 1964 FEE TOIR
WEBEIZENT %,

1. W3eE L W iLEs

B 1FT, AT LR O REEE R, T
BDGAEERT o BLIMNDE T TOKRTITITHZE
EHO—MLEELIHTTHDOIADEDTHIOT,
Ty A BHENB R RATIIRET 12 NAIT19644F1
F£4T X7z International Directory of Oceanographers
(%8 4 iR, 1964, N.A.S.—N.R.C.) 123, 52 8&mM7 5 v
ADIGHFEE L THESNThH D, HREOKEES
XEEIZBL Thd I EITEETH V2, &5
FhERD L, 3 50 1sAEREEYSICE S TRY,
FRICEE T, 3 A2 AME B TH 5, Inter-
k&, EMFETIE 2563 40

national Directory

FLIR WS, ARG OY

fit

Lok

5%, /EY) 1263 %, WL 696 %, HUE 350 £, {1k
196 %4, L% 39 %, FE 19 HElo-Thb,

HIMNE, FRMFEHELRIL THE, 2P0
BN L, FeOREIIEMFIFAME & L T, 5
—ZT 7 Z - vt —a KEHEEH (Faculté des Sci-
ences d’Aix-Marseille) @ 7 ¥ F o — £ i ¥ BF 98 A7
(Station marine d’Endoume) 232755, 2LV ¥
PN ESE A BN TH DA, § 60 ARG v
~, WrEsE, (%, HUEROMRE DTS, i, ARIC
B, AL D EDOTFRIC OB TH B, ) K
FEENT, RO Ry R IRIERE T BN D0 E,
T4 VT T VY L G IEERTT (Station de Villefranche),
F& L TR RSN = 2L A (Banyuls), @237
(Roscoffl) DERIEERTEZH D, 0 A3 7 DEBRITIIY
HEDFTCHIEN D Z EATH L,

AT E L TiE, 19014ERISTD< L —an 7 5

M5, FTBRIOSHE (1964 4)

THEEDIRE | e n on | WREEED | . - A
AR sgtvdll B T3 (NI E U i vid ot ) G A o LS A 2
e wmn g0 B gy AEFOT ¥ gah W Lk
LA \ 47 15 .51 192 4 2 7 318 241
b [HRHEH 34 10 13 19 49 40 13 20 198 1131
W (3) 3, (3
B % % (D (L W
wFOE B 20 () (2 @35, (7)  (6) @5) | (22
# W O#H €D) az (1 @ @
ok A ; () (3) (7 (7
Ei R a (2> : un ‘ 49 U9
[ 3 )Y (68 (1) (2> 20 a8
0 i (4) (L W W W an (D
S FIEE 8 4 4 28 | 25 11 g 8
it 89 29 68 239 49 44 40 38 596 450

* 1966 424 A 21 H%EE

** Kenzo TAKANO H A MEIFEFT Institute Océanographique, Université de Tokyo
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Circulation générale dans un océan

Kenzo TAKANO

Résumé: 1.’Auteur fait un exposé sommaire d’une série de ses travaux sur la circulation
générale, permanente ou périodique, établie par la force d’entrainement du vent et la non-uni-
formité de la température de I’eau de surface dans un océan en forme de parallélépipéde rectangle.
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KL, B - KEFRESE 0

Vocabulaire anglais-francais-japonais de ’océanographie et des péches (O~R)

5 % | 14 | Fn

O
932 | O: component (constituent) onde lunaire déclinationnelle diurne | O1 45
933 i obligate aerobe aérobie obligatoire R
934 ' obligate anaerobe anaérobie obligatoire MO T A KR
935  observed element élément observé %
936 observed layer ¢ immersion d’observation 2

937  observed sea level niveau marin observé

938  ocean | océan FlirEe
939 ocean current (stream) courant marin W
940 ocean floor (bottom) fond océanique RPFES
941 ocean waves onde océanique iRl
942 ocean weather ship navire météorologique stationnaire S E RIS
943  ocean weather ship observation obsgrvatign par navire météorologique etz biill

. stationnaire
944 oceanic; marine océanique; marin SNPED D
945 oceanic crust crofite océanique LR <
946 oceanic plankton plancton océanique AT b
947  oceanic (marine) research * recherche océanique (marine) 1 PEIFSE
948  oceanic water eau océanique SRk
949 oceanodromous migration ‘ migration océanodrome T o] i
950 oceanographic (hydrographic) condition condition hydrologique s

e
(océanographique) AR

951 oceanographic element élément océanographique

952 oceanographic expedition expédition océanographique

953  oceanographic institute institut océanographique

954 = oceanographic instruments appareil océanographique

955 = oceanographic survey enquéte océanographique

956 | oceanographic vessel navire (bateau) océanographique

957  oceanography; oceanology ceéanographie; océanologie

958 | olfshore bar barre périlittorale

959  offshore current offshore current

960  Okhotsk Sea mer d’Okhotsk FR— 7
961  Oligochacta (L.) Oligochétes eS|

962 omnivorous omnivore Mifrio
963 = onshore current onshore current SR

964 | ooze vase T

965  open drift-ice (pack-ice) pack-ice; glace de pack kR K
966 = open-sea plein océan skt

967  ophiopluteus ophiopluteus; ophioplutei 7447072 ()
968 | Ophiuroidea (L.) Ophiuroides CHOETH
969 l opossum shrimp; Mysidacea (L.) ! Mysidaces - A

970 ‘ optimum (optimal) temperature température optima (optimum) R

971 organic carbon carbone organique R
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972
973
974
975
976
977
978
979

980 !
981

982
983
984
985
986

987 |

988
989
990
991

992

993
994
995
996
997
998
999

1000 ¢

1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1012
1013

1014

1015
1016

organic nitrogen

organic phosphorus
organic production
orthogonal
osmoregulatory migration
osmotic pressure
Ostracoda (L.)
overfishing
overpopulation

overtide

oviparous

ovoviviparous
oxidation-reduction potential
oxygen consumption
oxygen maximum layer

oxygen minimum layer

P1 component (constituent)
Pacific Ocean

pack-ice
palaeo-oceanography
palingenesis

pancake ice

panteplankton

parachute buoy

parachute drag

parallax (anomalistic) inequality
parasitic bacteria

parent-stream theory

partial pressure
pass

pathogens
pebble

pelagic
pelagic-abyssal
pelagic clay
pelagic fish
pelagic fisheries
pelagic sediment
Pelecypoda (L.)
pendulum day
pendulum hour
peninsula
Pennatae (L.)
precipitation

perigean tides

azote organique

phosphore organique

production organique

| orthogonal

migration osmorégulatrice

pression osmotique
Ostracodes
pécher trop; over-fishing

surpeuple; surpopulation

' marée supérieure

ovipare

ovovivipare

potentiel d’oxydc-réduction
consommation d’oxygéne

couche a oxygénc maximum

Iy

" couche a oxygéne minimum

P

onde solaire déclinationnelle diurne

océan Pacifique; Pacifique
pack-ice; glace de pack
paléo-océanographie
palingenése

glace en crépes
panteplancton

bouée & parachute

drogue a parachute
inégalité parallactique

bactérie parasitique

théorie de lariviere natale; théorie du

courant des parents
pression partielle
passage

microbe pathogene
galet

pélagique
pélagique abyssal
argile pélagique
poisson pélagique
péche pélagique
dépot pélagique
Pélécypodes

jour pendulaire
heure pendulaire
péninsule
Pennées; Pennatae
précipitation

marée périgée
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1017

1018
1019
1020
1021
1022
1023
1024
1025
1026
1027

1028 |
1029 |

1030
1031 |

1032

1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1014
1045
1046

1047
1048
1049

1050

1051 ¢

1052
1053

1064

1055

1056 ¢

1057

1058

1059

1060

1061
1062

period of proper oscillation;
proper period

period spectrum
periphytic bacteria
permill

petroleum

pH

Phaeophyceae (L.)
phaeo-plankton
phaoplankton

phase incquality
(phase) lag

phase rule
Philippine Sea
Phoronidea (L.)
phosphate nodule
phosphate-phosphorus
phosphorite
photometer
photogenic bacteria
photosymbiosis
photosynthesis
phototaxis
Phyllopoda (L.)
phyllosoma

physical oceanography
physiological analysis
phytoplankton
pilidium

Pisces (L.)

piston corer

pitching

placer iron
Placophora (1..)
plane of polarization
plane wave
planetary current
planetary vorticity
planetary wave

plankton

plankton calender

plankton feeder

plankton indicator
plankton net
planktonology; planktology
planktonic

plant nutrients

période d’oscillation propre

spectre de période
bactérie périphytique
pour mille

pétrole

pH (concentration en ions hydrogénes)

Phaeophycées

phaeoplancton

i phaoplancton

inégalité de phase
déphasage; situation
régle des phases
mer des Philippines

Phoronides

- nodule phosphate

phosphore-phosphate
phosphorite

photomeétre

bactérie photogéne
photosymbiose
photosynthése

phototaxie; phototactisme
Pphyllopodes

phyllosome

océanographie physique

" analyse physiologique

phytoplancton
pilidium
Pisces; poisson

carrotier & piston

tangage

limaille de fer
Chitons

plan de polarisation
onde plane

courant planétaire
tourbillon planétaire
onde planétaire

plancion

calendrier planctonique
plancton-mangeur

plancton-indicateur

" filet & plancton

- planctonologie

| substances nutritives végétaux

planctonique

(48 )
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1063
1064
1665
1066
1067
1068
1069
1070
1071

1072 |

1073
1074
1075

1076
1077

1078
1079
1080
1081
1082
1083
1084
1085
1086
1087
1088
1089

1090 |

1091
1092
1093
1094
1095

1096

1097
1098
1099
1100

1101 |

1102
1103
1104
1105
1106
1107
1108
1109
1110

plateau

Plathyelminthes (L.)
plunging breaker
pneumatic breakwater
Podoplea (L.)
poikilothermal animal
Poincaré wave

point

polar bottom water
polar {ront

polar ice

polar ice cap

Polar Sea

polar waters

polar wondering
polarized light; polarization
pollutant

pollution

Polychaeta (L.)
polygynopaedium
polyhaline
polymorphism

polynoe

polynya

polyp
polypatrogynopaedium
Polyzoa (L..)

population

porosity

post larva
potamodromous migration
potential temperature
power spectrum
precipitation

precursor

predator

predicated sea level
prediction of tide
prelarva

preservatives

pressure coefficient
pressure gradient
pressure ridge

pressure type tide gauge
pressure type wave recorder
prey animals
prey-predator relationship

primary production

| plateau

Plathelminthes; vers plats
deferlement en volute
brise-lames pneumatique
Podopléens

animal poikilotherme (poecilotherme)
onde de Poincaré
pointe

eau de fond polaire
front polaire

glace polaire

calotte polaire

Mer polaire

eaux polaires
migration des poles
lumiére polarisée; polarisation
agent polluant
pollution

Polychétes
polygynopaedium
polyhalin
polymorphisme
polynog&

polynia

polype
polypatrogynopaedium
Polyzoaires

population

porosité

post-larve

migration potamodrome
température potentielle
spectre de puissance
précipitation

précurseur

prédateur

niveau marin prédicté
prévision des marées
prélarve

antiseptique

coefficient de pression
gradient de pression
aréte de pression
marégraphe a pression
houlomeétre a pression
proie

relation proie-prédateur

production primaire

(49
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1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123

1124 |

1125
1126
1127
1128

1129

1130
1131
1132
1133
1134
1135

1136 |
1137

1138
1139
1140

1141

1142

1143

1144
1145
1146
1147
1148
1149
1150
1151
1152
1153

principal lunar diurnal tide
principal lunar semi-diurnal tide
principal solar semi-diurnal tide
production

productive zone
productivity

profile

progressive wave
promontry

proper oscillation

proper period

properties of water
protected thermometer
protective coloration
Proton geomagnetmeter
Protozoa (L.)

protozoea

Pteropoda (L.)

pteropod ooze

puerulus

pumice

pup

pycnocline

pycnometer

pyramidal wave

qualitative collection
quantitative collection
quantitative net
quater-diurnal tide

quasi-geostrophic

race
radar

radiance

radiation thermometer

radio acoustic ranging method
radio buoy

radioactive fall-out

radioactive waste

radioactivity

radiobiology

radioisotope

Radiolaria (L.)

radiolarian ooze

onde lunaire principale diurne

onde lunaire principale semi-diurne

onde solaire principale semi-diurnc

production

couche productive; zone productive

productivité

profil; coupe

onde progressive
promontoire
oscillation propre
période propre
propriété de l'eau
thermomeétre protégé
couleur protectrice
magnétométre a protons
Protozaires

protozoée

Ptéropodes

vase a ptéropodes
puerulus

pumice

petits animaux marins
pycnocline
pycnomeétre

onde pyramidale

Q

collection qualitative
collection quantitative
filet quantitatif

onde quart-diurne

quasi-géostrophique

race

radar

radiance

' thermométre a rayonnement

- radiolocalisation

radiobouée
retombée rodioactive

déchet radioactif

| radioactivité

radiobiologie

| radioisotope

Radiolaires

s

vase a radiolaires
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1154
1155
1156
1157
1158
1159
1160
1161
1162

1163 |

1164
1165
1166
1167
1168
1169
1170
1171
1172

1173 |

1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1189
1190
1191
1192

1193 |

1194
1195
1196
1197
1198
1199

radius of deformation
range

reading

recapture

recorder

recording current meter
recovery

recruitment

red clay

red mud

red tide; red water
redeposition

reef

reference level
reference (standard) port
reflected wave
reflection coefficient
refracted wave

refraction coefficient

refractive index
regeneration

region

regular line observation
relative concentration
relative current
relative vorticity

relic form
reproduction
reproduction potential
Reptilia (L.)
reresolution

research ship (boat)
residual current
resistance coefficient
resistance thermometer
resonance

resonant period
resources

respiration

respiratory quotient
resting spore
reversing thermometer
reversing water bottle
Reynolds number
Reynolds stress

rheotaxis

1200 | Rhodophyceae (L.)

rayon de déformation
portée
lecture
reprise

enregistreur

courantométre enregistreur

/ et
récuperation
recrutement
argile rouge

vase rouge

eau rouge; marées rouges

redéposition

récif

niveau de référence
port de référence
onde réfléchie
coefficient de réflexion
onde réfractée

coefficient de réfraction

indice de réfraction
régénération

région

observation & ligne fixe
concentration relative
courant relatif
tourbillon relatif
(forme) relique
reproduction
reproductivité

Reptiles

rerésolution

navire de recherche
courant résiduel
coefficient de résistance
thermomeétre a résistance
résonance

période de résonance
ressources

respiration

quotient respiratoire

hypnospore; spore restante

thermomeétre a renversement

bouteille & renversement
nombre de Reynolds
tension de Reynolds
rhéotaxie

algues rouges

(51)
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1201 |

1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220

1221 ¢

1222

Richardson number
ridge

rip current

ripple

ripple mark

rise

river discharge
river mouth

river water

rock

rocky

rocky bottom
rocky coast

rolling

roockery

Rossby number
Rossby wave
rotatory current
Rotifera (L.)
roughness parameter
routine observation

run-off

nombre de Richardson
dorsale

rip current

ride;houle (onde) capillaire
ride de sable

seuil

débit du fleuve

estuaire; embouchure

eau fluviale (fluviatile)
roche

rocheux

fond rocheux

cote rocheuse

roulis

roukerie (de phoques)
nombre de Rossby

onde de Rosshy

courant giratoire de marée
Rotiféres

paramétre de rugosité

. observation de routine

" déversement

(52)
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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: Oxygeéne, 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 dA’'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. etc....

22/1 Takamatsu-cho, Hyogo-ku, Kobe, Japan
P. 0. BOX No. 522, KOBE PORT JAPAN
(Siége Légal: Nihon Gas Kyokai Bldg. 38, Kotohira-cho. Shibc,)
Minato-ku, Tokyo, Japan




(THERMARINE RECORDER)

WALLACE & TIERNAN INC.
NEW JERSEY, U.S.A.
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Model FA-190012 FA-190022 FA-190032
0~ 60m. 0 ~ 135m. 0 ~270m.
Depth Range ( 0~200f12) (0~450ft.) (0~9001t. )
Temp.Range —1~+30°C (28~90°F)
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Protected

Unprotected

Patented parallax-free back scale, opal glass

back sheath enable precise measurements.
Write for details

Y L4 hd hd Standard Thermometer
K s -YOShlno -Kelkl CO' Precise Thermometer
1-14, NISHIGAHARA KITA-KU Mercury Barometer
TOKYO JAPAN Hydrometer




WHAWEEER E TR EH D /

EDRRRE A E SRR

EEAEESR E

el 31 T 18

FRETBER I HEE

W Sk LA AR A L
MAfa By LiEE A H s RCHED TAC M X R GLET 2 o 7
AR E oAz WaAS ML (203) 3 0 6 1 ~ 8

==X oo U B T B W B IR TR ER SSRSHT R H BT 1 8

Eah WY 4 1 1 1 ~ B
o LM B WSS Al ESET 7 2 6

WEE  FET 1815 - 1816 - 1835 - 816
TR sk T OB W O Wy BT 3 9 9
a5 FBS (22) 28 20-3704
dbiEMIEAr KM WAL TR R - T H  #tde
Eah  fLIR (25) 6347(23)8061 - 8261




R rx 101 KEHAT TK—501
przavEa—” Ay o< TR—503 ’
TPM —308 )

ER-IFA e TV v ¥a L S AN 7KFPL:§6H » HEEM R
mﬁ%w’fﬁﬁ’%%ﬁ% gmyx L™ L, T, Hl?&k‘i)‘?‘ﬁ%\ SN
%;‘%mﬂﬁ?%‘ %!‘%%%ﬁ%f%ﬁﬁ%m%é% 4 o caErEnT
B ETo %L:%ﬁﬁﬁmﬁ%%%w}ﬂf PRI P < . AR
¥ D i:»\}iﬁﬁ%ﬂ’k’fb%%}ﬁﬁ%’é‘é E I

#EADHS — zmbibw:],ﬁiﬁi)ﬂDHS* 2 A LE/EL T

":‘??ﬁ‘éﬁﬁf\ﬁ\%ﬁ{a\%'i‘ﬁ Vo

a8

=gk

)llﬂﬁﬂii’&&ﬂ]‘ 125

(4 )2111(')\-4%)

P E L
B EE L
i 5 B
pRAREYE S K ESRE

I

or ﬁfﬁﬂf’;ﬁmgﬁi”wﬁm 2— 14 (67500 1 ok 5 Eﬁﬁlﬁiiiﬁﬁﬁi’:’imﬁm 1TEL (503) 131 1




TEEEE -
(Tsx.] #5 WK ¥& I 1E Pr

NOY—FEH557 BT OEEXICIES

REFRALVRE Y RENNT AEEORRC L 58y ¥ —27' 57 (HiiKEKiRLE)
REE IR TEBAICHEA SN EE O EEMA~OF AL KRB AR 7 — FE 0RO &
D ZDRBERANER L0 MR T G2 20 < BBFI 29 £ X v BEEE, WITTERF,
REIT, KEFEOHLZEMET TRPAZRAECINNGIR BRI BT I VE L HBE L
BTRMBTETLE Lico RBIZBIZATFERSARTS »—FAF 7<) Y Y S —F IO
HERENLIN TV E Loy, BBRKELA A L 0 TR EISREE M) (X
RERFFIT IR CRIAEBF BRI SN DTH Y T4,

o THHE L TUIRE LAY ZELDOMBIE 218 TR & SRR T AEEFRE O
R L E LA, BABESHICHELE L3070 BBl Lif < iBFn38 49 A
25 A EHEBRBEERTIMIL A 24 v EE W ERXICBFEOBINEZE T WAL E L,

T OEEAL R T 2 H < ABOHERIIBHE2HT RBLIASHERIINTUTITILY +
OZJRADOGHCHRITEL 0L LEdh) BAECH UL OFREMEIZ OV TUTEEICR
TRERLVENIEF RS ORTEMT DIZEY E L2, mBEBECOWTZ 7L F v EH
EMOREER, HMEEE—-ROKEA — 7 — 0 JIS BE0OMB2HEAL T LTh MFDMA
MEIVERHEII B A D EICHRE T 20T <, MFEE L THEFEAEICHETE, 7753~
EAERMNHOME < OMRm L HET T 258034 250 LEL BES L LTESE
BIZBFL TRV E LI

R OREE DB S LB BARICRIT M~ DELERSEERIE L L TUHOEFEIZRTE &
DREMEBFER T S HDO—Fie L TREICRT 5 RBOMEERBROBERDO A — 7 —T
»% WALLACE & TIERNAN INC {34 — £ = L £ ¥ | s, MHBIEREE &5 L
72B-T(aq4v bkt B-T) M HEOHIECEI > <, WEA 39 4£ 8 AMthe =H4
BE & [ AL D Z AR S RGeS R A B BT AL I L E L,

B T.S NoH—5F57i1z12 T8, 11 BEC L BlE A5 0SBOMEITTED
EBVTHYET,

N ¥ b = HEH B | RRHEEK
‘ | wooE B E
! B —C~37C | O~ 0m | 80 m +0.2°C +3% |
o —2°C~32°C 0~150 m ‘ 170 m +0.2°C | *£3% |
il —2°C~32°C 0~300 m \ 320 m +0.2°C | +3%

© W&T i3t OREHLEB ST/ (T - S K) 10t LB RS e g g
WEMEEH MRS s 4> B-T(T-S—W & T B-T) OBIEIHHT 2,

© T-S-KBREET/MT W & T #AHAREI L BT 20X fERMALN AL
NIRRT 78 — % — U ARFHT D,
ERHTELTEYET, MEICE YA TYBREB I

m i
AR o N F T
T

W&T ## B+ T
T-S—W&T#B-T } i h FHEBEREESHA—-THY £,
T-S# B-T
DEREMEREE, BERETVET,
HIR DA OBUERFEBE—IDEFEH T 5 HtE
(1) HEnimE Y EART a5 & 3
(2) EHYERASHERRTTL LZOSTERBEEL2EICR L TRIBELLEL
§o TEGE & S A EE T 0 HEWTRRNC & 0 ZFE 2 BB TUAER TG O R B R %

ntet BE B ITER 5 5 E %ﬁjﬁ x®
=

Hah B (52) 5252 (H#fO—5 T & F=) B

s
o
1.
2.
3.




Kig HIELXEHRE
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T8 E| R AR ECHO SOUNDER

PRECISION DEPTH RECORDER

*The main recording apparatus with
multiple recording systemis able
to record the depth of 13,000 meters
*Always keep over 1/5000 of preci-
sion because of the crystal controll
ed recording motor driven by fixed
frequency electrical source.

v

BEEEREENER
F*ﬂﬁﬁﬂﬁ%amttflcy
HETHERL T2 L 0 TllER
13,000m , 11 /5000 uLm’fﬂa
AL TwET,

Ev: A Sounding range
B34k 0 —2000m 0 —2200m S EIFHHR First recorder 0 to 2000m, 0 to 2200m
- ’ - . Itiple recording system
TEEH 0 -200m  100m AF 7L 7 muttip
= ﬁ%ﬂ% ;;Eﬁ& 1 /SO(I)T(I) 00m 27727 ¢ Second recorder 0 to 200m (100m step shift) ‘
o K LI

Sounding Precision

B % 10K C Precision of recording pen speed Better than 3 Yo
i AR SRHERER AR % Eivsr 7 5\ Frequency 10KC
ZIEW T oKW Recoording system

= o - R b Spiral electrode wire multiple - recording system
e 7 At TR A ) Oscillation output  About 2 KW
i o M AL |D 216mm Amplifier system Heterodyne amplification system

BRI 170 mm First recording channel output
= 8 AC100V 60% 15KVA 5Wsecond recording channel 10W
Recording paper Electrolytic recording paper

paper width 216mm
Effective recording width 170mm
Power source AC100V, 60 %

BXERETSERER

=S &(ﬂ;ﬂﬂ@l]«ﬂ‘rl%f‘\ i, WA, W,
A FOREHE RIS HOM,

PRECISION ECHO SUNDER FOR SHALLOW

Ideal for surveying shallow seas, harbors,
lakes, dame, rivers.

SCEEHEE 0 —10m, 10—20m, ===+ 90—100m Accurate to 0.1%
0 —100m el B ERC AR Portable and easily removed.

¥ 0OOE £01%
B % # 200K %
B0 OEk MU WEREESK B 10m M150%h

& H DC24V - O KT.5A

ﬁiiﬁﬁﬂ BEAFER ECHO SUNDER FOR NAVIGATION
HEHIREE T, Ban. EWIES. s, B MARINE GRAPH is most adaptadle to

q&ﬁ Ev fdﬂ%\,\’jhﬂ)ﬂhzg 1z {,T/D‘QE}J T R passenger boats cargo boats oceanic observa-

WIELHBEC.RUE, BELLTNATwET tion boats, tankers, etc.

Recoding range 0—120(m) 0— 720(m)
100-220(m)  600—1320(m)
200 —320(m) 1200—1920(m)

Frequency 23K Crs

S4EER 0 —120(m) 0 — 720(m)
100—220(m)  600—1320(m)
200—320(m) 1200—1920(m )
23KC

L 1 10
o4k X BV 10m 11 1507 Recording paper dry type vf;’d’ithh 150
£ ¥& AC100,110,115,200,220,230(V) 60 % P e AC100,110,115,200,220,230(V)

DC 100,110,115, 200, 220, 230(V) ower sour DC 100,110, 115,200, 220,230(V)

B LEEEHEKEIXISH MARINE INSTRUMENTS CO., LTD.

1 ~19 KANDA NI SHIKI—CHO, CHIYODA—KU, TOKYO
FERHBATREXHHLSEET 1919 TEL. TOKYO (291) 2611 ~3, 8181~3
T HEAE 291/52611— 3, 8181— 3 CABLE ADDRESS “MARINEINSTRU” TOKYO
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Annonce

Fondation du Prix de la Société franco-japensise d’scéanographie

L’Assemblée générale éventuellement convogquée le 12 Novembre 1965 a la
Maison franco-joponaise a reconnuia 'unanimité la fondation du Prix de la Société
franco-japonaise d’océanographie. Voici 'essentiel des statuts.

Le Prix est descerné 4 un (des) membre(s) de la Société franco-japonaise
d’océanographie pour ses (leurs) travaux sur I’océanographie ou des péches, publiés,
en principe, dans le Bulletin de la Société franco-japonaise d’océanographie. A
cette fin, il est créé le “‘Comité de recommandation de candidats du Prix de la
Sociétéd”’, qui se compose de 13 commissaires élus par le Conseil d’Administration.
Le Comité recommande un candidat (des candidats s’il s’agit de travaux en collabo-
ration) au président de la Société. Le président en consulte & son tour le Conseil
d’Administration. Le(s) candidat(s) est (sont) admis comme lauréat(s) par la
votation du Conseil d’Administration. Le Prix (¥ 30.000) lui (leur) est remis a

PAssemblée générale au mois d’Avril.
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