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The Survey of Fishing Areas in the Case of Pole and Line
Fishing of Skipjack for Decisions in the Field of the
Management of Boats™

Patrick SOISSON**

Résumé: L’analyse des résultats publiés dans le Rapport Annuel des Ressouces Halieutiques,
concernant le nombre de bancs de Skipjack rencontrés dans une aire de piche donnée, pen-
dant une période de 10 jours, m’améhe & considerer que l’évolution de ce nombre au cours
d’une saison de péche ecst réguliere et continue. Il me semble donc intéressant de rechercher
une valeur caractéristique de cette évolution pouvant guider les bateaux dans le choix de
leur zone de travail. Considérant qu’en un lieu donné, la péche peut étre bonne ((5) ou
mauvaise (B), je propose la simple observation continue ct journaliere de ces deux états. l.a
valeur caractéristique de la zone est alors, 9, la tendance de ’aire vers un état ou lautre:

, \1/2
nuNg

(/:< niinz1
N22Ni2

du mi1 est le nonbre de passages de 'état G a I'état G, nwz, de G & B, nai de B a G, et na,
de B a B pendant une période de 10 jours. Deux applications sont alors possibles, ou le
calcul journalier de ¢ et ’observation de son évolution, ou le calcul de ¢ tous les 10 jours

ave test de la valeur obtenue.

1. Introduction

When a fishing boat leaves the harbour, the
first point is to decide where she must go to
fish, according to the situation of the different
fishing areas, recognized till the day of leaving.
The decision will depend upon her possibilities:
size, speed ..., but, befcre, the main point is
an analysis of the different fishing areas. The
purpose of this paper is to find out a way to
compare areas and, in that field, to get out of
the daily variations, the trend of a fishing area.
Ciphering that trend will be an easy way of
comparison. To have an idea of the trend of
an area is always possible, but to cipher it,
will be more precise and will be able to bring
some rationality in the field of decisions. Such
a computed value has the other purposes of
easy reading of charts when reported on, and
easy radio-communications.

*. Received September 14, 1972
** Ingénier Agronome = (Halieutique) ENSAR.
and Tokyo University of Fisheries
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2. Method

According to the statistical results published
in the Annual Report of Fish Resources, con-
cerning the number of schocls of Skipjack met
per fishing area, per peried of 10 days, the
following graphs have been drawn: Figs. 1, 2
and 3.

From those graphs, where curves have been
roughly drawn, it can be considered that the
evolution of the number of schools in one area
is regularly continuous through out the year.
I used in the past that property as hvpothesis
for the estimation of the number of schools in
one area in the near future. It must be noticed
that many deviations occur but can be explained.
For example, in June, when boats are not
leaving ports because of the arrival of typhoons,
or, in August in Tohoku kaiku, when schools
appear mostly in the neighbouring areas and
are not included in data (The maximum drawn
for August would certainly be higher). It must
be noticed too, that in some case, it would

)
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Fig. 2. Ogasawara-kaiku-Number of schools discovered per 10 day.

have been possible to draw a certain number
of curves instead of one only, as done for
Ogasawara kaiku, but the roughness of the
drawing process did not need such accuracy.
The regularity of the evolution is bound
partly to the large size of the studied areas.
But it is easy to imagine that, in more rest-
ricted areas, the same phenomenon occurs but
twice, three, four... times during the fishing

season, according to the variations of the environ-
mental conditions which determine the possible
presence of Skipjack. That point is important
as | want to apply the following surveying
procedure to unit areas (for example; one
degree square). But these curves have been
drawn with results collected per 10 days. It
is obvious that every day, the conditions of the
fishing activity are varied according to the
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Fig. 3. Satsunan-kaiku (Tokara)-number of schools dscovered per 10 days.

changing environment, . for example, the
nebulosity which seems to be an important
actor of the appearance of schools to the
fsurface ... etc.

Let the conditions of the fishing activity be
daily characterized by a good state (G) or a
bad state (B). The utilization of the Two-state
Markov Process (BHAT, 1972) give a way to
find a feature of the evolution of the fishing
area, independently from the daily fluctuations,
and easy to use. As the author who applied
the following method in the field of psychology
(REGIER, 1968), let us call, that feature, that
characteristic value of the trend in the fishing
area: 0.

Let 0=(0o, O1, ..., 0y with 0, (¢=0...¢g)=1,
i=1 if the state is G and i=2 if the state is
B, be te sequence of the observations for 10
days in the given area. Let Py;(t) (7, =0, 1;
t=0...¢g) be the probability of the state j at
time ¢, knowing at time #—1, the state was 7.
0 forms an homogeneous Markoff Chain with
probability f(xalxn_i) being independent of x.
So P;j(t)=Ps;. The transition probability

matrix is:
<P11 P12>
Poy Po

The probability P;; depends on many factors

(1

known or unknown but in which it is possible
to distinguish (REGIER, 1968).

I) Random factors particularly bound to the
weather, (nebulosity ...) whose effects produce
the other with
It is possible to

variations toward a state or
rather the same probability.
write:

()

2) A trend whose effect is to produce changes
toward one state in spite of the daily fluctuations.

This trend is our factor 6. 7T may be now
written:
op q
0p+ 0p+
=| 2T TP (3)
Y _»
Og+p Og+p:

where the trend
#:0<1 when the trend is toward B
0>1 when the trend is toward G
#=1 when there is no trend.

from (1) and (2):

By the Maximum Likelihood Method, it is easy

= (4>

P11Psy )1/2
PooPre

¢3)
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to find an estimation of 6.

Let n;; be the number of consecutive pairs
of observations 0,3 and 0; for which 0,_1=1¢,
0,=1, and n=rn11+ n12+ ns; + nos.

~ 711 ~ n91
pu=——— DPu=——
711+ 112 721+ 1og
N nio ~ Nag
Pre=—"" """ Pee=
7n11F 112 721+ 122
N nung \M2
= ——
722M12 /

3. Application

It is obvious that the signification of the
computed value of # must generally be tested.
But actually two applications are possible. And
in the following first one, a test is not necessary.

—Daily results:
Maintaining the process of computing the value
of @ for 10 days, it is possible every evening
to add the new result and substract the one
of 10 days before. Doing that way, a sequence
of values for ¢, computed every day and which
consequently does not need a test of significance
can be obtained. The evolution is only neces-
sary.

For instance:

4
BGBBGBGGEBB 0.7
«GBBGBGGBBG 0.7
- « BBGBGGBBGG 0.8
«++« - BGBGGBBGGBH 1.7
««++GBGGBBGGBG 1.2
«++++« «BGGBBGGBGG 2.1

In that example, it is obvious that the studied
area, after a diminishing trend toward B, has
now an increasing trend toward G.

—Results for periocd of 10 days: test of
The computation may be done
only every 10 days. It is, of course, not so
precise and the value of # must be tested to
know its significance.

The test will be; Hy:0=1
Hi:0+1 with A1:0>1
Ag:0<1

significance:

REGIER (1968) has shown that in the case of

short sequences a test of Neyman structure is
hardly applicable according to the impossibility
to find a relection region of desired size. That
author proposed, in that case, the following
possibility: the comparison of the two following
values:

Py=Pr(ni1<<mi obs.|8=1)
Po=Pr(ng<<ny1 obs.|0=1) Pi+Ps<1
in the two tests: Ho:0=1 and Hy:0=1
Ai:0>1 Aq:0<1

In the first case: Ho:0=1 against Ay:0>1.
if Py is very small (P; large), 711, when 6=1.
tends to be larger then the observed value.
In that case, if there was a trend, it would be
toward B, but according to the hypothesis, the
trend is toward G, or there is no trend. So
the most obvious hypothesis is §=1. In the
contrary, when P is small (P large), ny tends
to be smaller than the observed value, when
§=1, so there is a trend toward (. The most
significant hypothesis is §>1.

In the second case: [Hp:#/=1 against A4,:
#<1, it is the same, and if Py small (Ps large).
the most obvious hypothesis is <1, and in
the contrary, 0=1. It is obvious that, for the
intermediate values of P; and P2, we can con-
clude, but the evidence is not so strong. To
conduct that test, it is necessary to know the
conditional  probability function of 71, under
the hypothesis H: 0=1.

Let a sequence of states for a fishing area be

GBBGGBGGGDE

Let 7 be the number of time there is a change
B—G or G—B:

‘Gi1—[BB —-[GG]—[Bl-[GGG]—[B t=>

When = and 0, the first observation of the
sequence, are known, the probability of one
sequence of that sort is:

SOz, H)

==
C‘?LL

in the example, n=9

In a sequence, when the number of changes
for states is 7, the number of met states is t-+1

C4)
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"GI[BB]IGGI[BIIGGGI[B ©+1=6

If w was the number of times when the state
G would be met, according to the Lemma of
Feller relating to the ‘‘occupancy problems’’,
the distribution of the ni1 transitions (G—G)
could be distributed in the w positions with:
Ci=Cit,,,—1 possibilities.

In the same way, the state B is met t+1—w
times and the n—t—n transitions (B—B) can
be distributed with:

(n—1 3 n—T—
Y __ n—t—"n11) . N—T—1711
CZ—(x(r—}—l—w)ﬁ»{n»—177'1,“)»—1"C7L-~w—nu

possibilities.

So the number of sequences which contain a
given value for n1; is Ci X Ca.
So. flnule, H)=Ci X Cox 0|z, I1)

1L ML= T—7yy

“w+n11—1 X (/n-—w—nu

fnatle, H)=

CT

n
It is the conditional probability function of ny;,
and the quantities P; and P2 used to decide of
the significance of 0 are:
Pi=3 flile, H)
Py=1— 37 fllz, H).
In the proposed example:
iy nig\ /3 3) . n=9
:k' ) with =5
\7221 7129 2 w=3

/

The computed value of @ is 1.4.
is: Hoe:0=1
Hqi:0>1
P1=0.642 and P»=0.120

And the test

In that case, it is obvious that there is a trend
toward G, and, in the near future, it is possible
for boats to fish in that area, knowing that the
the situation will become better. When different
areas are possible, a comparison between the
various values of @ in each area, with the
former values will indicate where the most
productive grounds will be met.

4. Conclusion

The purpose of such a method, easy to apply,
is to bring some rationality in the field of de-
cisions in fishing industry: decision to fish a
given area, comparison between areas....
Criteria to distinguish G and B must be estab-
lish. Many possibilities exist: comparison with
an average value of all the areas, comparison
with an average value of the studied area in
the past.... Choosing criteria is a problem of
case essentially.
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Regarding Features of Urohyal, Parasphenoid, Hyomandibular
and Pelvic Bone of the Japanese Lanternfishes
(Family Myctophidae, Teleostei)

Takaya KUSAKA** and Nguyen tri THUC**

Abstract: The results of the comparative study of the urohyal, parasphenoid, hyomandibular
and pelvic bone in twenty species of the Japanese lanternfishes belonging to nine genera are

presented.

These fishes are characterized by the distinctive shape of the urohyal and readily separated
from the other teleost families by this peculiarity. Among the family Myctophidae, the
genera can be distinguished from one another by the degree of development of the anterior
part of the bone which is rod- or shaft-like in shape. But the shape of urohyal can not be
used for discriminating species within each genus.

The parasphenoid is generally dagger-like shape in dorsal view with the exception of two
genera in which it is expanded laterally. The shape of this bone is helpful in distinguishing
species in the larger genera, Myctophum and Diaphus.

By the shape of the hyomandibular, the fishes mentioned above are grouped in two
types; those having wide anterior plate of the bone and those with narrow plate of the bone.

The pelvic bone, though useful for distinguishing species among each genus, does not

reveal the relationships of the genera.

1. Foreword

The authors have done many observations
on the facial membrane bones and others,
specifically comparing the features of urohyal.
They also recognized that it was possible to
determine the related family, genus or even in-
dividual species from these bone observations.
In this examination on the family Myctophidae
involving nine genera and twenty species; the
features of urohyal, parasphenoid, hyomandi-
bular and pelvic bone were observed. In this
paper, the results of comparative observations
of the features of these bones are presented.

The purpose of this examination is preliminary
to discriminate species based only on remaining
bones found in the stomach of dolphins. So
far, the majority of the bones were of six
species of the lanternfishes of the Myctophidae,
and this finding has led the authors to extend
the study of the bones of the other species of
the lanternfishes.

* Received September 14, 1972
** (Ocean Research Institute, University of Tokyo

2. Material and methods

The material used is indicated in Table 1.
The specimens were collected from off the
Pacific coast of Japan with the exception of
Myctophum lychnobium which was caught in
the tropical Pacific Ocean. For each specimen
the total, body, head and bone length were
measured (Table 2).
comparative analysis, the relative length of
each bone in the head length and the propor-
tions of urchyal such as the height, width and
even the shaft length were calculated (Table 3).

Due to a need for a

3. General features of the four bones (Fig. 1)

Urohyal: The general feature of the urohyal
of the family Myctophidae can be described as
following: The attaching part for basibranchial
is specially developed as a connector or at least
a thickened part. The main body is a vertical
thin plate extending ventrally and the ventral
edge does not thicken or spread. Therefore, the
feature is clearly discriminated from that of the

other teleost families. As a peculiarity in the

7
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Table 1. Observed species.
Genus I. Neoscopelus, Sotooriiwashi-zoku V. Diaphus, Hadakaiwashi-zoku
species 1. Neo. microchir Matsubara, Sangoiwashi 10. D. glandulifer Gilbert, Senhadaka
1I. Benthosema, Sokohadaka-zoku 11. D. fulgens Brauer, Kobitohadaka
2. B. fibulata (Gilbert & Cramer), Hoku- 12. D. coeruleus Klunzinger, Hadakaiwashi
tohadaka 13. D. elucens Brauer, Suitohadaka
3. B. pterota (Alcock), Iwahadaka 14. D. sagamiensis Gilbert, Sagamihadaka
1I1. Myctophum, Susukihadaka-zoku 15. D. latus Gilbert, Hirohadaka
4. M. nitidurum Garman, Susukihadaka V1. Ceratoscopelus, Gokdhadaka-zoku
5. M. spinosum (Steindachner), Ibarahadaka 16. C. townsendi (Eigenmann), Gokohadaka
6. M. lychnobium Bolin VII. Notolychnus, Urahadaka-zoku
7. M. asperum Richardson, Arahadaka 17. Not. valdiviae (Brauer), Urahadaka
8. M. orientale (Gilbert), Usuhadaka VIIL. Stenobrachius, Sekkihadaka-zoku
IV. Symbolophorus, Nagahadaka-zoku 18. Ste. nannochir (Gilbert), Sekkihadaka
9. Sym. californiense (Eigenmann), Naga- IX. Lampanyctus, Tongarihadaka-zoku
hadaba 19. L. macropterus (Brauer), Katahadaka
20. L. jordani Gilbert, Mamehadaka
Table 2. The measured values on the dimensions of the body, head and the four bones. (in mm)
~ . arasp- Hyoman-  Pelvi
oo Lot Body Hond Grobyal Gl oyl LT Y o
- e ngth o haght o W length  length  length
1. Neo. microchir 160 1.35 42 13.3 6.3 1.0 — — —
2. B. fiblata 85 70 20 7.3 3.2 0.7 — —
3. B. pterota 60 49 14 6.3 2.6 0.3 7.0 4.8 3.8
4, M. nitidurum 73 63 18 5.8 2.5 0.3 9.2 — 5.7
5. M. spinosum 85 76 20.6 8.0 3.0 0.7 16.0 6.0 7.0
6. M. lychnobium 20.3 16.3 4.2 1.25 0.6 0. 06 —
7. M. asperum 68 59 14.5 5.4 2.2 0.5 9.0 — 5.0
8. M. orientale 56 48 13 5.0 2.2 0.3 7.4 5.2 3.8
9. Sym. californiense 134 118 28 13.5 4.2 0.7 — —
10. D. glandulifer 70 62 16 8.0 1.8 0.5 7.7 6.0 6.2
11. D. fulgens 70 61 18 8.0 2.9 0.4 9.0 6.5 7.0
12. D. coeruleus 130 105 28 13 3.2 1.0 13.0 11.2 12,0
13. D. elucens 128 109 28 14 3.5 0.8 14.0 11.0 12.2
14. D. sagamiensis 49 40 10.6 5.6 1.3 0.35 5.8 4.5 3.8
15. D. latus 53 46 11.7 5.5 1.5 0.4 5.4 5.0 4.3
16. C. townsendi 73 60 19 8.2 2.2 0.4 8.5 5.5 5.6
17. Not. wvaldiviae 22.3 20 5.0 2.3 0.5 0.07 — - —
18. Ste. nannochir 110 102 29 12.8 2.8 0.4 10.8 12.3 9.8
19. L. macropterus 69 62 15 7.7 1.6 0.15 6.7 6.3 5.0
20. L. jordani 138 118 32 16.5 3.7 0.5 13.0 13.5 11.5
family, a remarkable characteristic is the degree III. Myctophum. The second group those have

of development of the anterior part which may
be either elongated forward as a shaft or not.
This characteristic is extremely useful for the
determination of each genus. The family
Myctophidae is divided into groups based on
the shape of the urohyal: The first group
those have no shaft projecting fore consists of
the genera 1. Neoscopelus, 11. Benthosema and

the P-shape as the vertical plate deeply ex-
panded with a shaft projecting fore consists of
the genera IV. Symbolophorus, V. Diaphus and
V1. Ceratoscopelus. The third group those have
the slender shape with the slender vertical
plate and the prolected shaft consists of the
genera VII. Notolychnus VIII.
and IX. Lampanyctus.

Stenobrachius

8
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Lanternfishes (Family Myctophidae, Teleostei)

The proportions of the urohyal and the ratios of the four bones

Shaft

Urohyal L. Urorhyial L Urohyal L. rHead L.

0
10
10
10
10
10
10
10
21
36
33

a9
O

33
34
34
36
38
36
42
37

L. Urohyal L. Parasp. L. Hyom. L. Pelvic L.

Head L. Head L. Head L.

31 — — —
37 — — -
45 50 34 27
33 53 — 32
38 47 25 33
28 — - —
38 63 — 35
43 64 45 33
48 - - —
50 48 38 39
47 50 36 39
50 50 43 46
53 53 41 46
53 55 42 36
49 47 45 38
43 45 29 29
45 - — —
44 37 42 34
52 45 43 34
52 41 43 36

Table 3.
compared to the head length. (%)
Urohyal H. Urohyal W.
Species B
1. Neo. microchir 46 7
2. B. fibulata 44 10
3. B. pterota 40 5
4. M. nitidurum 42 5
5. M. spinosum 40 9
6. M. lychnobium 40 5
7. M. asperum 39 8
8. M. orientale 42 6
9. Sym. californiense 31 5
10. D. glandulifer 23 6
11. D. fulgens 34 5
12. D. coeruleus 24 6
13. D. elucens 25 6
14. D. sagamiensis 22 6
15. D. latus 28 7
16. C. townsendi 27 5
17. Not. valdiviae 22 3
18. Ste. nannochir 24 5
19. L. macropterus 20 2
20. L. jordani 22 3

Parasphenoid: In the Teleostei, the feature
is generally of a slender cross-like or dagger-
like shape in dorsal view. In this family, there
are two types which are longitudinally long and
laterally flat. The long type abounds with
special characteristics at many points which are
useful to determine individual species is seen in
the genera V. Diaphus and V1. Ceratoscopelus.
The flat type is seen in the genera VIII.
Stenobrachius and 1X. Lampanyctus.
Hyomandibular: It consists of a shaft having
an irregular Y-shape with a thin plate on the
There are two types of which the
In

anterior.
anterior plate is either narrow or wide.
parts, the process of preopercle and the head
for opercle have some different shapes. The
special characteristics of the hyomandibular are
not so abundant, but are fairly useful for dis-
criminations. The narrow type is seen in the
genera Il. Benthosema and III. Myctophum.
The wide type is in the genera V. Diaphus,
V1. Ceratoscopelus, VIII. Stenobrachius and IX.
Lampanyctus. The typical classification is not
coincident with that of the parasphenoid.
Pelvic bone: The feature is of a L-shaped

shaft with a thin public plate. The different
points are the thickness of the anterior shaft,
the width of the public plate and the end of
the posterior shaft whether it is forked or not.
Even if each of these characteristics without
any specific relation overlapped through the
family, it is still useful to determine some
closely related species. These features
divided in three types which are the thick,
blade and sharp types, as shown in Fig. 1. The
thick type where the anterior shaft thickened
is seen in that of three species, Benthosema
plerota, Myclophum nitidurum
scopelus townsendi.
the public plate is comparatively developed is
seen in the genus III. Myctophum but not in
Myctophum nitidurum and the genus V. Dia-
phus.
is distinctively sharpened is seen in the genera
VII. Stenobrachius and 1X. Lampanyctus.

are

and Cerato-
In the blade type where

The sharp type where the anterior part

4. Description of species (Fig. 2)

Genus 1. Neoscopelus, Sotooriiwashi-zoku

1. Neoscopelus michrochir, Sangoiwashi
Urohyal: The anterior part does not protrude
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Urohyal; Dorsal and left side views

Long type . Flat type

Pelvic bone (right); Dorsal view

Hyomandibular(left); Left side view A‘
Thick type
Poslerisn A/f.aﬁ

’ Sh
Narrow type Wide type arp type

Fig. 1. The typical features of the specific bones.

105




Regarding Features of Urohyal, Parasphenoid, Hyomandibular and Pelvic Bone of the Japanese 149
Lanternfishes (Family Myctophidae, Teleostei)

Genus species Urohyal Parasphenoid Hyomandibular Pelvic bone

Neosconebus microckin P

Sotoorijwashi-zoku Sangoiwashi
Benthosema. Yibulala —
Sokohadaka-zoku Hokutohadaka

B. plareta f———--
Iwahadaka —_—N §§ ==\
Susukihadaka-zoky Susvkihadaka “" S — C;'Eﬁl

Tn. shlnosim —_—
Tbarahadaka -‘v x %}
. asperum — ”@e
Arahadaka 'v %X
m. orientale

Usuhadaka
Jé’y/ﬂWWé 3
Nagahadaka-zoky Nagahadaka

glandubifor
Hadakaiwashi-zoko  Senhadaka
L. fulgens
Kobitohﬁddka

L. coerulbers
Hadakaiwashi

L. ebucens
Suitshadaka
Sagamihadaka

v . batus

Hirohadaka

lLownsend
Gokghadaka-zoku Gokphadaka
valdivtae

Urahadaka-zoku Urahadaka
Stenobrackins nammockin
Sekkihadaka-zoko SekkKjhadaka
Lampanyclis  macropleras
Tongari hadaka-zoku Katahadaka
L. fordani
Mamehadaka

Fig. 2. Features of the specific bones of the twenty species. (Each size was drawn in proportion
to the head length).

(115



150 La mer, Tome 10, N° 4 (1972)

at all. The attaching part for basibranchial is
considerably developed. The vertical plate ex-
tends comparatively large. The dorsal and
ventral edges curve roundly in an P-shape.
The shape is the deepest in this family, that
the height is 46 25 in the length. The size of
the urohyal is considerably small, the length
is 31 % in the head length.

Genus II. Benthosema, Sokohadaka-zoku

Urohyal: The anterior part protrudes a little,
as its length is about 10 % in the total length.
The attaching part for basibranchial is consider-
The lateral view looks like a
The lateral view of two

ably developed.
guitar- or 8-shape.
species in the genus are coincided in the shape,
but where the proportion merely differed.

2. Benthosema fibulata, Hokutohadaka

Urohyal: The size compared to the head is
smaller than that of the others. The length is
37 % in the head length.

3. Benthosema pterota, Twahadaka

Urohyal: The size is comparatively larger
than that of the other species. The length is
45 9% in the head length.

Parasphenoid: It is of the long type, but
partially is of a straight shape in the lateral
view and the posterior part is in slender rhombus
shape.

Hyomandibular:
type with the anterior plate is fairly narrow

The feature is of the narrow

and rather slender vertically, though it is more
similar to the next genus Myctophum.

Pelvic bone. The {feature is of the thick type
as the anterior shaft thickens, the posterior
end forks and the public plate is remarkably
narrow like a web. This feature coincides with
that of the following species Myctophum niti-
durum and genus V1. Ceratoscopelus

Genus III. Myctophum, Susukihadaka-zoku

Urohyal: It is commonly of a D-shape. The
anterior part slightly develops and the attaching
part for basibranchial also develops similar to
the above genus Benthosema. These of all the
species of the genus are entirely unified with-
out exception. Therefore, the distinguishing
characteristics for the species must due to the
other bones.

Parasphenoid: The feature is of the straight
or curved shape and partially having different

points. Therefore, this bone is most useful for
the discrimination of each species in the genus.

Hyomandibular: The feature is of the narrow
type being unified in this genus and the above
genus Benthosema. FEven in part, there is no
useful difference except comparing each size in
the head length.

Pelvic bone: The feature is of the blade
type where the public plate is fairly slender, as
if some other species may possess the thick type
where the anterior shaft remarkably thickens.

4. Myctophum nitidurum, Susukihadaka

Urohyal: The proportional size is compara-
tively small, as the length is only 33 % in the
head length.

Parasphenoid: The feature is of the straight
shape in the lateral view and the posterior part
is of a triangular shape in the dorsal view.
The length is a standard size being about 53 %
in the head length.

Pelvic bone: The feature is of the thick
type as the anterior shaft remarkably thickens,
the posterior end forks and public plate is
remarkably narrow, which are distinctive charac-
teristic in determining species in the genus.

5. Myctophum spinosum, lbarahadaka

Urohyal: The proportional size is medium
in the genus as the length is 38 % in the head
length.

Parasphenoid:
shape in the lateral view.
has a triangular shape in the dorsal view and
is comparatively short. The total length is
shortest in the genus as being about 47 % in
the head length.

Hyomandibular:  The feature is of the
narrow type, but the size is comparatively small
in the family as the length is 25 % in the head
length.

Pelvic bone: The bone is of the blade type
similar to the other two species in the genus.

6. Myctophum lychnobium

Urohyal: The feature is of the D-shape, as
if the shape of the posterior edge is not clear,
the lateral view is near a right-angled triangular
shape. Distinctively, the length is shortest
being 28 % in the head length.

7. Myctophum asperum, Arahadaka

Urohyal: It is also of the standard feature

The feature is of the curved
The posterior part
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and of the common proportional size.
Urohyal: It is also of the standard feature
and of the common proportional size.
The feature is of a curved
shape such that the lateral view slowly curves
and the posterior part shapes triangular from
dorsal view. The length is the longest one
being 63 % in the head length. These charac-
teristics are useful for the discrimination of
species.
Pelvic bone:
the blade type.
8. Myctophum orientale, Usuhadaka
Urohyal: It also of the D-shape. But the
proportional size is largest in the genus, as the
length is 43 % in the head length. The dorsal
and ventral edges are somewhat rounder than
that of the others even vaguely different.
Parasphenoid: The feature in the lateral
view is mostly straight ignoring the posterior
part which has a dorsal view of a slender
triangular shape. The length is longest in the
family as it is 69 % in the head length.
Hyomandibular: The feature is of the narrow
type. But the size is largest in the family as
the length is 45 % in the head length.
Pelvic bone: It is also of the common type.
Genus IV. Symbolophorus, Nagahadaka
This genus was newly established and the
Symbolophorus californiense was transfered
from the above genus Myctophum. Indeed, the
feature of the urohyal is distinctively different
to the genus Mpyctophum taking a D-shape,
that is exactly the shaft type as the anterior
part protrudes considerably. It is rather similar
to the P-shape of the following genera Diaphus
and Ceratoscopelus. But the attaching part for
basibranchial develops comparatively similar to
that of the former genus Myctophum and does
not resemble the development seen in the next
genus Diaphus. The vertical plate ignoring
the shaft part seems like a chicken-like shape
in the lateral view, saying forcibly that it
resembles the 8-shape of the genus Benthosema.
9. Symbolophorus californiense, Nagahadaka
Urohyal: As the proportional details, the
length is 48 %, in the head length, the shaft
part is 21 9% and the urohyal height in place
is 31 % in the total urohyal length.

Parasphenoid:

The feature mostly belongs to

Genus V. Diaphus, Hadakaiwashi-zoku

Urohyal: The feature is of the P-shape with
the anterior part protrudes like a shaft, the
vertical plate ventrally expands and the attaching
part for the basibranchial develops remarkably
as a connector. These of all the species in this
genus and the following genus Ceratoscopelus
are unified in the P-shape. The shaft length
is from 33 to 36 % in the urohyal length. The
urohyal length is from 47 to 53 % in the head
length. Both these proportional characteristics
have less variance, but the urohyal height in
the urohyal length is from 23 to 34 % as con-
siderably varied. But it is not useful in accu-
rate discriminating for species.
Generally, the feature is of
the slender type and partially is divided into
the straight and curved types. Futhermore,
these features are distinguished by the shapes
of the posterior part with many special charac-
It is most useful in the four bones
for determining species. The length is from
A7 to 55 9% in the head length.

Hyomandibular: The feature is of the wide
type without any partial difference as if the
process for preopercle and head for opercle are
different in some species in the genus.

Pelvic bone:
common type standardrized, but few species in

Parasphenoid:

teristics.

The feature is almost of the

the genus have the special characteristics on
The length
is considerably varied from 36 to 46 % in the
head length.

10. Diaphus glandulifer, Senhadaka

Urohyal: The shaft is longest in the genus
being 36 % in the total length. The postero-
dorsal edge has a special characteristic of a
little cut-in shape.

Parasphenoid:
type with the shape in the lateral view is
straight and the posterior part is comparatively
long as its length taking nearly one-third of
the total length. This characteristic is unified
and also the total length is fixed about one-
half of the head length.
The feature is of the wide
type, but in parts, the head for opercle is
comparatively longer than that of the others
in the genus. This characteristic is seen in the

the anterior shaft and pubic plate.

It is of the long posterior

Hyomandibular:
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other two genera. But it is an important point
for discriminating the following two species.

Pelvic bone: The feature is of the blade
type as if it is entirely unified in the standard-
rized shape.

11. Diaphus fulgens, Kobitohadaka

Urohyal: The shaft is the shortest one in
this genus as the length is 33 % in the total
length. The vertical plate extends deeper than
the other shaft types as the height is 34 % in
the urohyal length. The attaching part for
basibranchial is narrower than that of the others
in the genus.

Parasphenoid: The feature is of the long
posterior type similar to the above Diaphus
glandulifer.

Hyomandibular: The feature is of the wide
type, but the process for preopercle develops
slightly along the shaft as a special character-
istic at least differs from the above Diaphus
glandulifer.

Pelvic bone: The feature is roughly of the
common type, but the anterior shaft distinc-
tively thickens as being an useful character-
istic for discriminating the closely related species.

12. Diaphus coeruleus, Hadakaiwashi

Urohyal: The feature is standardrized in the
P-shape. But the vertical plate is somewhat
narrower than that of the others in the genus
and the ventral edge in the lateral view is
nearly wide V-shaped.

Parasphenoid: The feature also is of the
long posterior type. The typical characteristic
for the closely related spesies surpasses as the
posterior part lengthens taking over one-third
of the total length and the cross part length-
wisely extends larger than that of the others.

Hyomandibular: The feature is commonly
of the wide type unifing in the Y-shaped shaft
with the expanded anterior plate. On the
following several species, there is no difference
out of the standardrized shape.

Pelvic bone: The feature is roughly of the
blade type, but the pubic plate is considerably
slender. The proportional size is remarkably
large as the length is 46 % in the head length,
though the following Diaphus elucens is also
large in the same size.

13. Diaphus elucens, Suitchadaka

Urohyal: The feature is commonly of the
P-shape, but there are few differences in the
vertical plate in the lateral view, which at least
extends larger than the above Diaphus coeru-
leus. The proportional size is the longest one
in the genus as the length is 53 % in the head
length.

Parasphenoid: The feature is the most
characteristic where the lateral view is nearly
straight, the posterior part in the dorsal view
is in a spade-like shape and the axial line of
the middle part in the lateral view is distinc-
tively elevated as a special characteristic.

Hyomandibular: The feature is of the wide
type without any difference from that of the
above and the following species.

Pelvic bone: The feature belongs to the
blade type with the pubic plate remarkably
expands as a distinctive characteristic, The
dimensions are largest in the family, however,
the length is 46 % in the head length coinciding
with that of the above Diaphus coeruleus.

14. Diaphus sagamiensis, Sagamihadaka

Urohyal: The feature is commonly of the
P-shape, but the vertical plate in the lateral
view comparatively expands deeper than that
of the above two species. The proportional
size is the largest one as the length is 53 % in
the head length the same as that of the above
Diaphus elucens.

Parasphenoid: The feature is of the curved
type with the shape in the lateral view slowly
curves and the posterior part in the dorsal
view is rhombus-shaped. The size is the longest
in the genus as the length is 55 % in the head

length. These characteristics are useful for
discriminating.
Hyomandibular: The feature is of the wide

type as the same of the above two species.

Pelvic bone: The feature is of the common
type taking the standardrized shape. But, the
proportional size is fairly small as the length
is 36 % in the head length.

15. Diaphus latus, Hirohadaka

Urohyal: The feature is common of the
P-shape. The shaft length is 34 9% in the total
urohyal length which takes 49 9 of the head
length. These proportions are similar to those
of the Diaphus coeruleus. But the ventral edge
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curves deeply.

Parasphenoid: It is nearly straight in the
lateral view and comparatively thick in the
dorsal view. The posterior part in the dorsal
view is an unbalanced rhombus shape. The
proportional size is common as the length is
47 % in the head length. These characteristics
are considerably distinctive.

Hyomandibular: The feature is of the wide
type similar to the above three species.

Pelvic bone: The feature is mostly of the
common type, but the posterior end is slightly
forked; it is able to discriminate from the above
Diaphus sagamiensis.

Genus VI. Ceratoscopelus, Gokshadaka-zoku

16. Ceratoscopelus townsendi, Gokohadaka

Urchyal: The feature is of the P-shape
similar to the above genus Diaphus. Rather,
it is distinguishable every species of the P-shape
type because of the genuine P-shape of the
lateral view. The size is smallest in the shaft
type as the length is 439 in the head length
comparing with those of the other species of
this type being at least 48 %.

Parasphenoid: The feature is of the straight
type where the lateral view is mostly straight,
the posterior in the dorsal view is also shaped
in an unbalanced rhombus and the whole shape
in the dorsal view is distintively slender than
that of the above Diaphus latus. The propor-
tional size is smallest in the P-shape as the
length is 45 % in the head length.

Hyomandibular: The feature is of the wide
type, but the head for opercle is comparatively
long similar to the Diaphus glandulifer. Re-
markably, the size is smallest in the wide type
as the length is 299 in the head length,
while the others are over 36% in the head
length.

Pelvic bone: The feature is of the thick
type where the anterior shaft is remarkably
thickened, the pubic plate is extremely narrow
and the posterior end is clearly forked similar
to the Benthosema pterota.

Genus VII. Notoscopelus, Urahadaka-zoku

17. Notoscopelus valdiviae, Urahadaka

Urohyal: The feature is of the slender type
with the shaft part considerably lengthens, the
posterior of the vertical plate gradually curves

down, and the attaching part for basibranchial
is comparatively not developed. The shape of
the vertical plate is a distinctive characteristic.
The proportional size is considerably small as
the length is 459 in the head length. The
height is remarkably low as being 22 % and
the shaft length being 38 %, all in the total
length.

Genus VIIIL. Stenobrachius, Sekkihadaka-zoku

This genus was newly established and the
Stenobrachius nannochir was transferred from
the following genus Lampanyctus. Indeed, the
feature of the urohyla is distinctively differed
from the genus Lampanyctus, it has a slender
type of urohyal somewhat varied and a flat
type of parasphenoid similar to those of the
genus Lampanyctus. The features of the hyo-
mandibular and the pelvic bone have distinctive
characteristics.

18. Stenobrachius nannochir, Sekkihadaka

Urohyal: It is of the slender type similar
to the above genus Notoscopelus, but the vertical
plate is exactly an isosceles triangular shape as
an unique characteristic. The attaching part
for basibranchial is not so developed. The
shaft length is 36 % and the height is 24 % all
in the total length.

Parasphenoid: The feature is of the flat type
similar to the following genus Lampanyctus.
The proportional size is smallest in the flat
type as the length is 37 % in the head length.

Hyomandibular: The feature is considerably
characteristic in the wide type with the anterior
plate is not so wide, the process for preopercle
remarkably expands and the head for opercle
is comparatively elongated. It is clearly discrimi-
nated from the others in the family.

Pelvic bone: The feature is wholly of the
sharp triangular shape with the anterior shaft
does not thicken and the posterior end does
not fork. The anterior part sharpened is similar
to the following genus Lampanyctus. The
proportional size is common as the length is
34 % in the head length.

Genus IX. Lampanyctus, Tongarihadaka-zoku

Urohyal: The feature is of the slender type
with the shaft part remarkably elongates and
the vertical plate is comparatively narrow in a
sharp triangular shape.
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Parasphenoid: The feature is of the flat type
similar to that of the above genus Stenobrachius.

Hyomandibular: The feature is of the wide
type, but the process for preopercle is slender
simillar to that of the Diaphus fulgens.
The feature is of the sharp type
with the anterior shaft sharpens and the post-
erior end forks.

19. Lampanyctus macropterus, Katahadaka

Urohyal: Though the vertical plate is slightly
narrow, it is difficult to discriminate from that
of the following Lampanyctus jordani. The
shaft length is 42 9, in the total length.

Parasphenoid: The feature is the same as
that of the above genus Stenobrachius and the
following Lampanyctus jordani. Nevertheless,
the proportional size of the parasphenoid is
biggest in the flat type as the length is 45 %
in the head length.

Pelvic bone:

Hyomandibular: The feature is of the wide
type, but the process for preopercle develops
slightly along the shaft as in the Diaphus
Sfulgens.

Pelvic bone:
type with a slenderest anterior shaft, a narrow-

The feature is of the sharp

est pubic plate and a forked anterior end.
These characteristics are distinctive for dis-
criminating the other species in the genus.

20. Lampanyctus jordani, Mamehadaka

Urohyal: The feature is almost similar to
the above Lampanyctus macropterus. The shaft
length is 37 9% in the head length as fairly
shorter than that of the Lampanyctus macrop-
lterus

Parasphenoid: The feature is of the flat type
similar to the above species, but the propor-
tional size is comparatively small as the length
is 41 9, in the head length.

Hyomandibular: The feature and the pro-
portional size are similar to the Lampanyctus
macropterus.

Pelvic bone: The feature is of the sharp
type with some special characteristics such that
the pubic plate is not narrower than that of
the other species and the end of the posterior
shaft irregularly forks. These characteristics
are certainly discriminated from the Lampany-
ctus macropterus.

5. Conclusion

As stated above, the discrimination of each
species by the features of the urohyal, para-
sphenoid, hyomandibular and pelvic bone was
successful at least in regard to the family
Myctophidae. Though the species examined
were only twenty in number, it is easily thatthe
other unobserved species can be discriminated
by the similar observation of the bones.

The urohyal is a secondary bone and the
parasphenoid is an original bone. Nevertheless,
the characteristics of the urohyal relate the
genus, but the parasphenoid is restricted to the
individual species. On the other hand, it seems
that the characteristics of the hyomandibular
and pelvic bone are functionally developed ac-
cording to the behavior of cach species without
any genetic relation.
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Trial Manufacture of the Oceanographic
Instrument for the Seashore (I)

—Orbital Velocity Meter——

Naohiro FUKUDA and Tomosaburo ABE

Abstract: Many organic surface-active matters, which are scarcely contaminated in the
general sea water, are sometimes contained in a sea water, and then the stable sea foam are
formed by wind and wave actions. It can be considered that these matters have been rolled
up from the bottom induced by the disturbance of the undersea water. Therefore the under-
sea disturbance near the breaker zone may be regarded as the one of the important conditions
of the stable sea foam formation, in the same manner as the surface waves and the atmos-
pheric phenomena.

An Orbital Velocity Meter (O.V.M.) containing two differential transformers was made
for the purpose of the measurements of the orbital velocity of the water masses in the
breaker zone. It consists of a Sensor (rod and sphere), C-R Oscillater, Full-Wave Rectifier,
Operational Amplifier and Recorder. It is called as rod-type one. It is sufficient to under-
stand that the force, induced by the water flow, is proportional to squre of velocity. This
O.V.M. is possible to measure the velocity with equal accuracy from high to low speed by
the exchange of the rod”. The vibration of the rod due to the Kirmin’s Vortex can be
removed by a Low-Pass filter in the Operational Amplifier.
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(a) Melosira borreri
(b) Navicula spp.
(C) T. subtilis

(d) Cocconeis spp.

Fig. 1.

26,400

(e) Licmophora lingbyei
(f) Thalassiosira decipiens

(@) Others
stable foam liquid

Comparison of the plankton number.

sea water

Comparison of the plankton number per 10 m/ in the stable foam liquid

with in the normal sea water.

In the stable foam liquid, the number of

plankton is about one thousand times as many as in the normal sea water.

Breaker
Zone

wind Wave

=

Plonkton

Seaweed

Sea

Bottom
Fig. 2. Process of the stable sea foam formation.

The effects of disturbances induced by the
wind waves reach to the sea bottom. By these
effects, surface active and viscous substances are
secreted from planktons and seaweeds, then they
are contaminated into the sea water. The bottom
water rolled up to the upper sea, and carried
for the shore. And then many stable sea foam
are produced by the breaking of the waves.
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Table 1. Dimensions and physical constants.

Young’s modulus of the rod (E) 24.4%x10" dyn/em?
Moment of inertia of area of the rod (I) 3.215X10%g em*
Length of the rod (2) 23.45 cm

Position of the differential trans. () 2.20 cm

Diameter of the sphere (@ 3.70 cm

Diameter of the rod (d) 0.16 cm

Density of sea water (o) 1.024 g/cm?®

Drag coefficient of the sphere (Cp) 0.5

Drag coefficient of the rod (Cp’) 1.2

IFig. 5. Cube and core.

Cube and core of the differential transformers
are combined with four rubbers. (A): Arrow-
head (bakelite)

Orbital Velocity Meter mounted on the . o
Wave Hight Meter in situ. BBz o @fEsh 14 R R D Af T

f,&&zﬁ%wﬁmfﬁ%iitLtc

Iig. 3.
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v 7, (Fig 6) ZH 5V ARV 23— K=k
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ERERTHD, M, #tEzAT BT 1.9V o
T HMAEEETRL, Mt = 7od b s

DINL () R LT\ B, KEFE TR O

1@5>

Fig.4-a,b. Sensor of the Orbital Velocity Meter. MBS 723 2, 2mm Ok - A% e b
(S): Sphere (pingpong ball) (R): Rod (steel) 5 o ’
(C): Cube (plastic) (P): Rod Protector (brass) 2 Tde 2mm Pl ETRRRE CU FkmEE) 03
(B): Base (steel) (D): Differential Trans. wmn, PTFcammE CUrTrs) DN, LE
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Fig. 6. FElectric parts of the equipment.
{(1): C-R oscillator (1.9V, 1kHz)
{1): Rectifier and operational amplifier

s

m/

C-R Osc.

Differential
Trans.
.___{ l,_____
—_——— 4
OP Amp. Rectitier
Fig. 7. Block Diagram of the instrument,
‘ i
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4 3 2 | 0 1 2 3 4
Displacement of the Core (mm)
Fig. 8. Relation between the displacement of

the core and the output voltage in the differ-

ential transformer.

The neutral point of this meter is the position
of 2mm displacement of the core. When the
input voltage is 1.9V and its frequency is 1kHz,
the output voltage per unit displacement is 228
mV/mm.
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Fig. 11. Horizontal and vertical velocity induced
by the breaking waves.

(1): Wave height (I): Velocity vector

(IL): Horizontal component of orbital velocity

(IV): Vertical component of orbital velocity

The onshore component of the velocity has a
greater magnitude and shorter duration than the
offshore component.
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Fig. 12. Block diagram of the improved
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Fig.13. Improved electric part of the equipment.
(I): C-R oscillator (I): Buffer amplifier
(I): Horizontal a) Amp. b) Rectifier ¢) Amp.
(IV): Vertical a) Amp. b) Rectifier ¢) Amp.
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Trial Manufacture of the Oceanographic
Instrument for the Seashore (II)

—The New Shaker for the Measurement of Foaming Factor—

Akio YANAI and Tomosaburo ABE

Abstract: In order to measure the value of Foaming Factor (F.F.) of a certain sea water,
hitherto, the method of taking pictures have been used. Namely, the picture of sample is
taken, after the sample was vibrated up and down by the shaker and it was foamed. It is
the merit of this method that the actual appearance of the foam layer is observed in visual.
But this method has two demerits. In the first place, the continuous variation of the height
of the foam layer cannot be observed. In the second place, it is not easy to take pictures
of the short-lived foam.

The following is the principle of the trial manufactured shaker. The beam of parallel
light passes through the slit of the ampule in which the sample of sea water is contained,
then it is focused by the covex lens, and is received by the photo-conductor which is placed
in the focus. The foam layer cuts off the beam of parallel light, so the variation of its
height is recorded by the recorder as the variation of the resistance value.

The trial manufactured shaker is possible to measure the behavior of the short-lived
foam that decays in few minutes; accordingly it is the practical equipment. The minimum
value of F.F. obtained by the new shaker is the order of 10! (cm-+sec). This is roughly the
same as the value of F.F. of the awkward sea water to foam.

This new shaker is possible to record the exceedingly large value of F.F. easily, as
compared with the former one,.
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Fig. 2. Schematic figure of optical system.

A. Light source B. Lens C. Light flux
D. Sampler E. Foam layer F. Sample
water G. Slit H. CdS
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Fig. 3. Electric circuit of apparatus.
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Fig. 4. Schematic figure of the new shaker.

Fig. 5. The new shaker.
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Fig. 6. The characteristic curves of three

kinds of slit.

a: 10mm X20mm, b: 10mm X10mm

c: 10 mm X5 mm.
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An Estimation on the Vertical Distribution of the Demersal
Fish Caught in the East China and Yellow Seas

Kenji KANDA

Abstract: Based on the assumption that the demersal fish are distributed in normal distri-
bution, the numerical calculation of the swimming layer of fish school were carried out.
The catching ratios for the otter trawl (p1) and for the pair trawl (ps) are given by

hi—m

m:05+&” G dt (1)
ho=m
1’2:0.5-1-50 ’ b dt 2>

where, hi and he are the vertical openings of the otter trawl and of the pair trawl respectively,
m is mean value of the vertical distribution of demersal fish, ¢ is its standard deviation.
P is function of ¢ shown as

1 _lp
Jom € 2 =P, (3)
z=m+at, (= (4)

14

Therefore, we will obtain # and # by substituting the values of pi and po which were

computed by making use of fishing statistics, into the equations (1) and (2) respectively. And,

hence, substituting the numerical values of A1 and % into the following equations (5) and (6},
the swimming layer and its standard deviation may be estimated.

tehi—ths

m= P, (5)
- he—hi
7T L (6

The calculated results which were obtained in the way described above are shown in
Table 1, using the previous results on the ratios of average catch per draught of otter trawl
to that of pair trawl as to the catch attained by sweeping a definite area in the East China
and Yellow Seas.
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Table 1. Data for calculation and results. 71/2: ratio of average catch per draught of otter
trawl (r1) that of pair trawl (r2) as to the catch attained by sweeping a definite area;
p1: catching rate of otter trawl calculated by Eqs. (17) and (13); #: value of ¢ for the
definite integral of ¢« from 0; m: average height of swimming layer of fish school calculated
by Egs. (14) and (19): o: standard deviation calculated by Eq. (15).
— Item , fep-m
Species ”iqnit\\"""*'—»——7‘,‘,‘ e n So ’ Ondt t Mema am)
LvakA
Taius tumifrons (T. & S.) 0.13 0.091 —0.41 —1.34 3.38 +0.81
T wEA
Branchiostegus japonicus (HOUTTUYN) 0.61 0.43 —0.07 —-0.18 2.68 +2.14
F £ A4
Evynnis japonica TANAKA 0.17 0.12 —0.38 —1.18 3.34 +0.88
A raY
Nemipterus virgatus (HOUTTUYN) 0.14 0.098 —0.40 —1.28 3.37 +0.83
B R Y
Chelidonichthys kumu (LLESSON et GARNOT) 0.66 0.46 —0.04 —-0.10 2.55 +2.42
v I M
Saurida tumbil (BLOCH) 0.17 0.12 —0.38 —1.18 3.34 =0.88
voa JF
Argyrosomus argentatus (HOUTTUYN) 0.43 0.30 —0.20 —0.52 3.06 +1.44
2N =
Muraenesox cinereus (FORSKAL) 0.92 0.64 0.14 0.36 —~1.06 +9.38
[
Paratichthys olivaceus (T. & S.) 0.59 0.41 —0.09 —0.23 2.76 +£2.00
B4 K
Pleuronectidae 0.51 0.36 —0.14 —0.36 2.92 +1.70
|
Lamnida 0.68 0.48 —0.02 —0.05 2.44 +2.63
bl s
Lepidotrigla microptera GUNTHER 0.57 0.40 —0.10 —-0.25 2.79 +1.95
1 K& 4
Psenopsis anomala (T. & S.) 0.32 0.22 —0.28 —0.77 3.20 £5.17
|
Rajida 0.42 0.31 —0.19 —0.50 3.04 +1.47
T v A
Gynoglossus robstus GUNTHER 0.63 0.44 —0.06 —0.15 2.64 +2.24
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Aﬁ#%amw%@b:aiﬁ%:mﬁfﬁéa
WE, r1/r=1.0 DEACiIm=—c0c T/ HD
T, r/re<1.0 Tl Eisbinl, & ZAD,
ri/re DEN< X4 197, xv =~ 118, v ==
~ 436, 279 117, 7wy 1.05, 25v4
101, 25 104 DX 51 1.0 X Y REWEEZ RS
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Technique de Peche a la Palangre du Requin Sonneur
(Lamna nasus BONNATERRE) et de I’Espadon (Xiphias
gladius LINNAEUS) en Atlantique Nord-Est**

J.Y. LE GALL*** et G. MALLET***

Résumé: Les pécheurs artisans frangais péchent depuis une vingtaine d’années le requin
sonneur (ou taupe) Lamna nasus sur les accores du plateau continental du Golfe de Gascogne
jusqu’au Sud de Plrlande. Incidemment jusqu’a ces derniéres années, durant 1'été, des
thons rouges Thunnus thynnus, des germons Thunnus alalunga et des espadons Xiphias
gladius étaient capturés a l’aide de cette méme palangre. Depuis 1970, quelques pécheurs
commencent & développer un effort de péche particulier pour la capture de I’espadon. Les
auteurs décrivent la technique et les engins de cette pache qui peut se développer beaucoup

plus largement dans les années a venir.

Sur les sept espéces de poissons porte-épées
Xiphiiformes présentes et exploitées dans
I’ensemble de 1'Océan Atlantique (Xiphias
gladius, Tetrapturus belone, Tetrapturus pflue-
geri, Tetrapturus albidus, Makaira nigricans,
Makaira indica, Istiophorus albicans (NAKA-
MURA et al. 1968; UEYANAGI et al. 1970;
OVCHINNIKOV 1970), seules les cing premiéres
ont été reconnues avec certitude en Atlantique
Nord-Est et en Méditerranée (LEGENDRE 1928,
POSTEL 1964, RODRIGUEZ-RODA et al. 1962,
ROBINS er al. 1963). 1l faut v ajouter le voilier
de U'Indo-Pacifique Istiophorus gladius signalé
en Méditerranée par TORTONESE (1961) comme
immigrant de 1’'Océan Indien par le Canal de
Suez.

En dehors de la péche sportive méditerrané-
enne a lespadon X. gladius et au marlin 7.
belone, la seule exploitation commerciale impor-
tante de ce groupe de poissons épipélagiques
était jusqu’a ces derniéres années la péche a
la palangre profonde des concentrations saison-

* Recu le 16 octobre 1972. Contribution n° 152
du Département Scientifique du Centre Océano-

logique de Bretagne.
** Centre Océanologique de Bretagne, B. P. 337~
29273, Brest, France.

niéres d’espadons X. gladius et de marlins
blancs Tetrapturus albicans (= Makaira albida)
dans la zone ouest du détroit de Gibraltar.
Cette exploitation se pratique & la palangre
pélagique profonde au large du Maroc (du Cap
Spartel a Ceuta) et du Golfe de Cadix dans le
systéme du courant d’entrée d’ecau atlantique
en Méditerranée et de sortie d'eau méditer-
ranéenne en Atlantique.

Chaque année cependant au cours de la saison
de péche franco-espagnole au germon Thunnus
alalunga ct au thon rouge Thunnus thynnus
entre la péninsule ibérique et les Acores, puis
dans le Golfe de Gascogne (Fig. 1), quelques
captures occasionnelles de Tetrapturus belone
(mesurant de 'ordre de 1,50 m généralement)
sont signalées. De méme les apports en espadon
X. gladius dans les ports thoniers de la céte
espagnole cantabrique (nord et nord-ouest) sont
importants lorsque la saison de la péche rouge
est ouverte (DAO, BARD et au thon HAVARD-
DucLros 1972).

Seuls I'espadon X. gladius et le thon rouge
T. thynus franchissent la limite nord de laire
d’expansion estivale du germon T. alalunga
immature. Au-deld le thon rouge est exploité
sur les cotes scandinaves et I'espadon, fréquent
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mais non péche en Mer Baltique, a été signalé
jusque sur les cotes de Poméranie (JAKUCAUN
1971).

Depuis 1970, en France, une nouvelle pécherie
d’espadons tend a se créer plus au nord, sur
les accores du plateau continental, en tant
qu’activité annexe et dérivée de la péche a
la palangre du requin sonneur Lamna nasus
(appelé ‘“‘taupe’, ‘‘sonneur’” ou ‘‘marache”
selon les régions). Cette derniére espéce, dans
I’ensemble de 1'’Atlantique Nord supporte une
importante pression de péche, depuis une
vingtaine d’années sur les accores du plateau
continental Nord-Gascogne et sur le plateau
continental des Iles britanniques (Fig. 1), et
depuis dix ans environ sur les hauts fonds tout
au long du plateau continental Nord-Américain.

Les pécheurs artisans francais participent
pour une part importante a l'exploitation de
cette ressource nord-atlantique de haute valeur.
La technique de péche a la palangre est dérivée
de celle des palangriers classiques qui capturent
les petits requins et les raies. L’engin de
péche et la technique, se sont uniformisés sur
I’ensemble du littoral atlantique francais depuis
la Manche jusqu’au fond du Golfe de Gascogne.
Mais I’adaptation de cette palangre a la péche
a Despadon reste le fait de quelques équipages
d’Etel, petit port méridional de la Bretagne,
et de I'lle d’Yeu.

Actuellement les captures d’espadons sont
volontairement limitées durant la saison d’abon-
dance de cette espéce pour des raisons écono-
miques. La technique décrite ci-aprés, est donc
celle de la péche au requin sonneur Lamna
nasus, 'espadon étant une des espéces associées,
secondaire dans 1’état actuel de la pécherie.

Engins et technique de péche

Le requin sonneur L. nasus est péché surtout
du mois de mars au mois d’octobre le long
de la ligne de sonde des 100 brasses (Fig. 1).
Il est trés étroitement associé aux bancs de
maquereaux Scomber scombrus et le pécheur
recherche cette derniére espéce comme indicat-
rice. Par ailleurs, les courants ascendants du
large vers la cdte sur la ligne de rupture de
pente des 200 metres semblent un élément
favorable pour la capture de ces requins.

45°L

du Thon Rouge {Thunnus thynnus)

du Requin Sonneur { Lamna nasus)

de |’ Espadon { Xiphias gladius)

Fig. 1. Zones de péche au thon rouge, germon,
sonneur et espadon dans le Golfe de Gascogne.

Engin:

La palangre utilisée (Fig. 2) mesure entre
1500 et 2000 métres de long selon les con-
structeurs; elle peut étre composée, par exemple,
de 12 éléments de 144 métres portant chacun
7 hamecgons espacés de 18 m. En dehors des
deux flotteurs et éléments de repérage des deux
extrémités (mat, pavillon et réflecteur-radar) la
palangre est soutenue tous les 290 métres en-
viron par un orin (en nylon cablé de 6 mm de
diamétre) de 200 métres suspendu a un flotteur
cylindrique maté et pourvu d'un fanion secon-
daire. Au moment de la mise & ’eau, 'orin de
suspension est enroulé autour du flotteur. La
longueur des orins est variable selon les fonds
de péche prospectés (entre 80 et 150 brasses).
Les avangons sont fixes ou amovibles selon la
conception de l’ensemble. Ils sont constitués
de cable métallique souple gainé de polyamide,
et mesurent 3 métres environ. Selon le cas,
ils sont fixés a la ligne principale par l'inter-
médiaire d’émerillons ou bien mis en place sur
le corps. de ligne- aprés appatage & l'aide de
mousquetons a émerillon. L’intervalle entre
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chaque avangon est de l'ordre de 18 meétres,
chaque avancon est muni d'un hamecon & oeil
Le lestage est assuré par des poids

et ardillon.

Boude 3 hompe
Boude de support

i
i .Pavillon
| Flotteur cylindrique

| MM Réflecteur Rodar

N [ 3 . de 0,6 x 0,4 m
“ JBouée de sustentation
e 7
I
Poids |
|
i
|
|e
£ e
8 Q
&
fe 144 m/7hamecons. . . 144m/7 hamecons .
L18m.
e I R
i T T '
Last T I e Lest de 0,6kg

en chaine de 3kg Lest de 0,4 kg

b

«—Nyion suspenseur de 6 mm

—Nylon cébié ce 6 mm

2 noeuds sur la ligne
_— | ! principale

en cdble métallique

L=3m

I,
Appét

(maquereau ou chinchard)

c

Fig. 2. Type (a, b et ¢) de palangre pour requin
et espadon.

de quelques kilogrammes (aux extrémités) et
de lests en plomb de quelques centaines de
grammes selon leur position par rapport aux
orins.

Une fois I'immersion de péche de la ligne
principale atteinte, et la fleche établie pour
chaque élément entre les flotteurs secondaires,
I’écartement des deux bouées extrémes est de
I'ordre de 1000 & 1500 métres selon les courants
marins.

Technique:

L’ensemble de la ligne principale est lovée
dans des caisses spécialement construites et
munies d’une rampe en tdle métallique pour
éviter 'accrochage d’un hamecon et la perte
de I'appat lors du filage de la palangre.

Les hemecons des avangons fixés a la ligne
principale sont garnis d’appat. L’appat est, par
ordre de préférence: le maquereau frais Scomber
scombrus, de chinchard Trachurus trachurus
frais ou congelé découpé en filets ou encore de
grosses sardines Clupea harengus.

Ensuite la ligne est filée par I'arriére a grande
vitesse (7-8 noeuds) selon la technique illustrée
par la Figure 3.

Le processus inverse du virage & bord de la

: e
®
\:\'\1\‘\ \
B e

Fig. 3. Technique de mise 4 ’eau de la palangre.
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ligne est réalisé & ’aide d'un cabestan vertical;
selon que les avangons sont amovibles ou fixes,
ils sont détachés ou non de la ligne principale.
Dans le premier cas, la ligne principale est
lovée dans une caisse, et les avancons rangés
sur un systéme de planches coulissantes dans
un cadre en bois vertical appelé ‘“Mandoline”’.
Ils seront vérifiés et appatés puis fixés de
nouveau pour une nouvelle péche. Dans le
second cas, la ligne est lovée dans une caisse
ou un panier d’osier et les hamecons des
avancons bien clairement disposés sur le pour-
tour de la caisse, ou du panier de maniére
classique.
embobinés sur les flotteurs cylindriques secon-
daires soit manuellement, soit a l'aide d’un
treuil ou du cabestan.

La mise & bord de la palangre

Simultanément les orins sont ré-

de 1500
meétres nécessite 50 minutes & un équipage de
6 & 7 hommes bien entrainés.

La palangre est mise a l'eau au lever du
jour, et reste en place de une heure trente a
deux heures de temps. Au-dela de cette limite,
I’appat perd ses qualités et le poisson capturé
est difficile 4 conserver en glace.

Espéces capturées sur la palangre

On citera notamment:

—1I’espadon X. gladius (pesant jusqu’a 240
kg) de juillet a octobre (Fig. 1).

—Ile thon rouge 7. thynnus (de 8 & 20 kg)
en aoGt sur la voie de migration vers la
Scandinavie.

—le germon T. alalunga (jusqu’a 5kg) cor-
respondant aux immatures de surface en
aolit et septembre.

—le merlu Merluccius merluccius et la daurade
rose Pagellus centrodontus.

—le requin ‘“‘peau bleue’” Galeorhinus galeus
et Prionace glauca.

Conclusion

Actuellement la pécherie est trés focalisée sur
la capture du requin sonneur L. nasus en raison
de la haute valeur marchande de ce produit
presque aussi élevée que celle du germon 7.
alalunga. Un équipage de 64 7 hommes armant
un bateau de 20 métres environ capture pendant
la saison de péche maximum (printemps et été)
de 25 & 30 tonnes de requins par mois. Paral-

Iélement de juillet & septembre il peut capturer
en plus 4 a 5 tonnes d’espadons en une sortie
de 10 jours environ. Ces apports en espadons
sont volontairement limités par les pécheurs,
qui considérent la péche comme dangereuse et
encore insufisamment implantée dans le marché
francais peu consommateur de chair d’espadon.
Cependant, les rendements de la péche au
requin sonneur diminuent rapidement en raison
d’une intense exploitation de cette ressource.
La recherche de l'espadon peut donc se dévelop-
per trés rapidment dans les années a venir.

Bibliographie

DaO, J.C.,FX. BARD et F. HAVARD-DucLos (1972):
Compte-rendu de la mission d’assistance biolo-
gique a la flottille thoniére. Rapp. scient. tech.
du CNEXO, n° 10.

JAKUCAUN, B. (1971): Swordfish, Xiphias gladius L.
(Xihiidae) on the shore of Wolin Island (Western
Poland). Praegl. Zool., 15(3), pp. 297-298.

LEGENDRE, R., 1928. Présence du Tetrapturus
belone au large de la Bretagne. Bull. Soc. Zool.
France, T. LIII, p. 392.

NAKAMURA, I., T. IWAT and K. MATSUBARA (1968):
A review of the sailfish, spearfish, marlin and
swordfish of the world. Misaki Mar. Biol. Inst.
Kyoto Univ. Spec. Rep., n° 4, pp. 1-95.

OVCHINNIKOV, V.V. (1970): Swordfishes and bill-
fishes in the Atlantic Ocean. Ecology and
fonctional morphology. Atlant-NIRO, Kalinin-
grad, 106 p. (translation by Isragl Scientific
Translations Program).

POSTEL, E. (1964): Les Xiphiiformes ou poissons
porte-épée de la région ibéro-marocaine. Bull.
Inst. Péche marit. (Maroc), Casablanca, n° 11,
pp. 19-24.

RoBINS, C.R. and D.P. DE SyLvA (1963): A new
western Atlantic Spearfish Tetrapturus belone.
Bull. Mar. Sci. Gulf and Caribbean, vol. 13, n°
1, pp. 84-122.

RODRIGUEZ-RODA, J., and J. K. HOWARD (1962):
Presence of Istiophoridae along the South
Atlantic and Mediterranean Coast of Spain.
Nature, Vol. 196, n° 4853, pp. 495-496.

TORTONESE, E. (1961): Mediterranean Fishes of the
Family Istiophoridae. Nature, Vol. 192, n° 4797,
p. 80.

UEYANAGI, S., S. KiIkawa, M. UTO and Y. NISHI-
KAWA (1970): Distribution, spawning, and relative
abundance of billfishes in the Atlantic Ocean.
Bull. Far Seas Fish. Res. Lab., n° 3, pp. 15-55.

(39)



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

Tome 10, N° 4, pp. 178 a 179. Novembre 1972

> 4 v vu — 7 0

woOE o =

G B B g

Elongation d’une cable en nylon

Kenzo TAKANO et Shiro IMAWAKI

0— 7%, CTHEROFHE 5Bt 5
g ofedicid, HHllEr D0 n— 7 KpiRs, #
ToIXHETATE & CHE EINCHB 5l - - Tl i
BV, Coa—7F, SDETHIE, WAHWSIKH
HTHDH1F A 0 VB ThD, 54 0vn—TRES
2PV, FORD, HENUDED TRV ITEHA
Ay, BEoIE, n—7OMEERI S I T I
MWBEBHLNUDH > T BERD B, v— 71, #
BIEZERIL, B8DD, KFFERECEIIERINHE,
SeEsd, AhEE(EARERTS), Kokhkdc
X BEANEHL D TH D,

Lnl, SHET, KFTOo—7DHEICDONTIE
BEDEZ RN DT, —SOHLTEOT B ERT, [
B VP RERT TR - 12,

EBRRBBEMTHEITH D, 75 A, TR ENE LY
=—NEoPc e —THEL, HO—WmTRY =F 1L v
V= b ERMASRT, TLNY FTEHICEEIRE, KM
NignWk 5145, BiCKExs, v—70 k5%
FL, THMCRbO 2R ET5, BOTHWIERY =F
Ly — FTHEIBNTWER, u—7TDAREYE- T
KELUFOTFANRT TR b, HO LML T L0k
—ATHAZTRERET D, v—7 (KICiE-> TWDH
)i, EFE 10 em B TTHIW R 2K EIC
#BL, BHET S, COZO0BEHOMER L& E XY
L THA,

KL ERTORNEED DT, EHRTOHT LA

* 1972 4£118 1 HZ®
o BALEWTEH The Institute of Physical and

Chemical Research
E TUECRSEB SR Hh R ) B 2 ##E Geophysical
Institute, Faculty of Science, Kyoto University

Bo ZOHFARKBERKEEDLT, n—TELEBYT
FTTHICE B D /20520 T,

HENZ, BB 29, RabBnLIRL IS H»ER 14
mm®DF 4 avo—FHE)TH 5,

EIC - THER LT RN EOEIRRIER L L
FARP ORI AL B~ AR R &N D, THEABRW
e L DHAEA BN - L 3 IRINTND, il
KDL, il 94.7kg, 95.7kg ¥ KB L Tz 7%,
MAYERDE-bE, LTORIETCIEFEE SN,

FEIL, m— 7NN E 5 o & X OO LT
AOREGZYEDT, HE MUTkg & 95.7kg LIKDWNT
W1 EH O & - 2,

IHBDORNBIXD T ERLRDND,

1) K, ZEdhE dFERAZFEREA TR E, F0»
WO &S, T, MERRWCD L2 EEEZ T,
KWicWwigAh &b, LaL, TORIIDVIZ1IL L B
Fl7t- T3,

@) v—TRAKRFEDIE D BREIRT N A1 F—D
NEFDOEFEMIC LB E, v—T R TW5IE S <,
R WETHINB R, HEZETH D,

3) MEARELTMZS L, MEERDLHTL S
CRZ2M0, TRETORRNDIR, REOLDICEF
O30, ¥FRHERERBHBEL ks Thak
DICHED D, L bhbinn,

(@) WX,k EOBEIRE, TUHNCRFRDO—
KR TELTENTES, HERD 2AROBEIIZE
SEATREN D, BFESCK 5 MotERE i, Kb
THEHRTHRIEFACTH S,

(6) WEEHRVEHE, BHZ-LLEDES (0
AR, HRBREL I 1% BETH- T, WELIZ
HEVEBR VL IICEZD, LL, ThcREE

(40)



179

& T
@] o " - —
(”4#/ e S w T
5 S 0 ~Ta {1e0
e A an 3 L
: - %
N e g P
1
) AR — ‘ . AE——
0 10 20 30 40 48 68 (hours)

AdZeds, Widkh, KB E % N2 F2 R,

M1, WE 94.7kg L X B HT,
EFRRBOAEREE AT AHO 120 13 120 KHOE,

i T - —— e <W 2. FE 95.7kg 1L BTN ERDEE, KH
1. o T N R E RN L, TR BB ERT,
L i o o7 EMEESBEO 119, 233 BERFR 119 i,
% o % RS 233 D

T .
>% w a [
‘ /
o %'/* v : - ‘ it LTIl IINIIIIIIII -
° 10 20 20 40 (hours)

#3N. FE 216kg X B, A,

W ld K, SeE 4 B A % T

G, FRREBERWICR L E R
A w
‘ |
] I
Oo‘/ ) 0 20 30 *470”7. % {hours:‘
AN, (GE 402kg W X B, A X, W ok, SEMAAE AL R, ek

WA T KO BA,

MOk &I &ED DD, 18FESAEZEELZDT,

TEEINZ IR 27 BT B RETH %,

ORERAELHNTLBDT, Bo&h L idb (4

2 B7E0,

EEROBENEN (BEIOHEC 05~1mm < 5\
DEERPD) L, O IRTWARNI &R DHD
DI v, TOBREOHWERTD, KETOMK
B RE S WHIC RIS C LRI,

o— 7 QKPR FEL 50N BN D, HER
EAEO50RBBIHADIE, u—THERT D1
o v, BcEOREOWE BN SRWIE
55, HERELEDAI LR, ThHEEOEREZHEL
BEETHD. HLVWOREHMODTHTHS,

%5@- 1%3@&%_%@55%0 A%ig;::_g:h, Wl‘ilkq:‘o g

41>

15




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

Tome 10, N° 4, pp. 180 a 187. Novembre 1972

&

Afes
*.l

55 2 W EBS A ok - Banaild”

e xR

¥ 2 EEBEEITELE - BoRS (The 2nd Inter-
national Ocean Development Conference & Exhibi-
tion: ODC) 1%, 19724E10H 4 H» 5 9 HE THEI N
7zo ODC 12 9 FIfKIC X - CTH4E, #EE iﬂ#ﬁﬁiéAﬁ‘
b, BBERIZGDHREZRFLNCRT bhic, X
R, HREELARTIOEN TH 5.

* #®
FARHEE S, WHERFHN v 2 —, WHEKER
TS v & ~, CGROWFBIRBINGS, s
Gife: x %«%#Bﬁ%gﬁm@ (HEOR H Ak B2,
G B AR T3E AL, (W) BARRUT B 2t
£, () HAREERL

MBZETE 2

FEE HI#— RERGEVNEESZEE

MZRE (cokEs OkwEye TEET
AFI, EHRAFHORMBESEELAHLE LTS5 EL
L7THETO3HM, BREZ4HEADIHFETE HHE,
BHEOEBEE v 2 —FETHEINRZDTH S,
AT, 307 E b ER (KL FAO,
WMO) »b&inL, AR, TrEvsy, 14
7,%@,1y7b,ﬁ—xb7U7,¢5V¥,ﬁ%
&, BmE, ¥V 7, AMA, AV L—Fv, Vi, &
1, Fzaxaxx7, HE, ¥)—, BF1 Y, HE,

IV 2=, WEAL Y, T4 08V, TITVRA, TN

V7, 7590, ¥E, NFRXILI5, —, ~LFE—,
M7 7 AE, 5o

RINE B, 8544 T, EBANLD 676 A, #Hnb
1BAD BT DH - T )

RERFZL, 1TBBETEALD 107TE, #»d
RBTdha,

* 19724E10H30H Z 7

5 HRFR I, ek SEOEFMEERCON
TOEFRBEANT RO,
B 2 =R
B =
ODC MiiZFEaZER | s —
FHERE HERBEERSE T OH & &
KE HiEE
HERE AR O P
(NEBEFEEE I ERGE )
75 v AREEMESEY M- 5a74
AFERAEE
BE fiaRBR GERUKERT
BRI SRS &R MEEX

sk, AR A AT D O LERBEEIR O
R EEBB AN T ERR, BERRZEEIRZD TIRE
BCEAWERAE U CE, ThbbERYE bk
DI EREBITE, TR OIS A BRE LB,
FRIC 2 L iR RES IR, BB 808,

KE O H VT x =T REAT Y » TUENERT

BIfTE G.G. v 3—
(IR ABOAERED > b TRORED S T VHE
ThBH] =7y v RBERE - TWb, KEBEIZ
CDEZ N ESNTHRREORERBICKE %
INED I, TDO—FlE LU TORER = 2 —3— 78
EFIVCHEIENDOREEPORE L IFIETRAELD
HAETTH D,

CEE EVEETEET NC 7L vy

B, EEEEY, 2V -0k EnlE kB
LoDk b, bkl D ELABIINEDS Aulf
ETHERYORER ELTDIR, LOPHRIA+0
o T EEZEDOV 5 £ S RMTE LR
&7,

** Tadayoshi SASAKI 3 F/KEE R Tokyo University
of Fisheries 4. HFH BRGEERE ME - BE - HER O BER

(42)



=~

E MJ. arrey b

HFETIR, BETHRELZWDWYS [EEERD
104 ) ORANCHE » CHERITEE RO A TN S, #
FEBROMZERST, HH L OYHEDEESET
HrWHEEROMBICKESLHT, 3DOEE 0 Y
=7 P ERE LK, Tibb, % H - X BUFREE
BIFEHEROD OBMEY, £V b n—-L v RE
RO DKBEOHM, ¥V s— Y THEOHR R EICEE
EBEOOWHEERALHET HETH S,

75 A EMEXERtVE-EE Y. 57

1/IJ~

77 v ABREOWEFREEIEETE U T, IR
v % — (CNEXO) BE#HT4BOFMIFL LT
RKDEODHLKONG, b, VEECKT
TEREEB O QFMEREOHE B)FECRTS
HHER OB (OEEFROMIL, X0 B)FE
HEY O, HRTH S, WHEMBCSWTECE
BRI Z 21305 ETHA,

VE MNETHTI-WERER Y.E £ 42
7 AF—
MYGPERFFERT T, HClE A I TR AR T W3,
vV EHDOWE IR IERIC RN oD, BUFIRIER b iErE
PARIC R 22N T W5, R ORERAITER
DEFM DY, WHEEROREL Y ST bl T
W,

mES Y P v KEHERE HU. o—n
PN vick D 5 iR, ROSERS L
THIRD 5 DDA ERBLIN TN,
Tbb (1) BHEELERE Q) B KEGEORRE
EHHMACEET 259 ) MEEYEEOHR (1)
RERENROTIE, LT 6) K%, WBRSEE
WK EDO D DOKRE, -~ WHEEAEACET 27— 20
ERMThs, AXATH A2, BHEEBCIEERS
BARARTH S,

E#E SEHER WERSRHIREERE TP, L

v

B FOEE OB » TS HE, Wit
ORFARSBIAWRTHZ L NTHREING, Dk
R, AUEBEGEXRATA A Acbolcs s n
MR BIDDODH D, Fo—FH TREEDELLIE
ZMEL TH 0, RaEENDREEYIRELHET 5

5.

(43)

b1 181

PERDD. Ulehi- T, BT LH LIRS
T T HLERH D,

BRERES
DR LR - gmge: = agn v —
M. 73 Y7 —%: 75 v ) KEEETRTE
HWEOHERREMEZ IO T, TNE TOEYRE,
HREDHERTRZ LI BTERN, BRUEL A
HEHONLHBWEHIEL, BRCE 5 9%D
HEROBEHCEA®TFUT AL BEETH S,

TEEOWEHEERE | 2a—Yv C.575 Vv F
T A A RERTIE - e 2 —
KEMOBHERIRL, BENRIFL 7 )z — 5
YR HRO b OEANEINL Cnb, FOBEA
TEBED HRDRIBCEDOIDICIE, FOIHE 24
D, BZDooh2EM BB L LmEZN T o 24
IR L LERS D, YT 4 V=TT IHEkR
T TwW 5 EEOEHFREORETIL, HACH G
TEREFN), AN, HEENS X OLRRRE
ZELUTCEOMBCT 7o —F LT\ 5b,

IGESE RS
KBTS HA KES EEFES
AL 3, 1962 MR O B

BTN KEFRERL 2F L WEAICHL TE 2
PRIz ThH D, 9k, FTEEMEALFEDSD
DFIERE L v 2 —1F, 19624E70 519664EIC 7 TR
&R, 196TEICHEE R BIR L oo

CREHE S F OB R BT ST 57 7
THNF 2 THEEDORRE RE L J

F. FoervPo: 75 0A HMEEsR) ok
FREHIECE K CBE I ACERERR, T T AL
FaTREDLDTHLTONS, oKy +, EHA
RED2HMBR T e NBEEICEREIEL T\, *
BERTITHAVF 2 THRI= 2 —A#L F=7, 74
V=, AAERY 2V T, BIEKEREBEDETRE
HCBWTHEEI N TS, REORMEL L2
BEETLIHAOWIEEYEN Y tu—0, BEF
MW - R e~ T v B R E
bDTH5,

it - B

J. Bh = A4 A VR ER T



182 5 & 0% HA4S (1972); HILEHEFEEEE

ek, MEREXHMBLL S L LAEABHOENZ, #Bx
%452 L DARCEMINTWEN, T 22~3FE0DH
Cd5 120RY, Thbb A EONKD DI Y
KBS, HARMTEESFEOBENDHERHELLD
LW EERD BT E K,

MR RAET B DT, FOWRTTRTOWE
YR RETED X DRI LD R AE
BEE DL BT IER BN,

brbh, B2 TH-TWbZ &k, bivb
A SRR B NWERDIZAD—ETHB L NS
HBORPNLETD S,

[R5 BT 5 FAO O#iGHE) ]
G. Favyyr: HE RERERE (FAO)
KEEZ IR
FAO OXEMEL L2, ARKEDMLE, 3
TO &kl X CBEYOEE, WEOFEL, Sk
bOE, RREFEREEHOHHELNZT DD,
FDH L, BEMRCOWTI, REGFEBMANRKE
BEOTME, F#, XEONTL, LRI
PEEBITNC BT B RBNH AN A~V A Y Doy
R E o YR AW U CE, BIIL TW5,

FHEREE—E

y vz A-l

7 WEEBE GRdre, WEBT
# B JE. #4145~ (A7 1y THIENIFRD
Bl FHER CGRERT)

” FHTE (LFLTER
QYT DY —7 /' — VKT AN EROHEK
OWEsL 7 ) =— > 3 YHER OERGTEIC bz - T
DWERRERECONT
ORI 3\ 5 IHBIE A D 115
OB KL D X 5 ERERICKT 2 AR
WENTDOWT
O S BLBE O I DWW T
O¥ERED TG Y - THLBh 1k & = DL EE
OVEEETE ez O 72 DR
ORMRD b AICHEROHER E N EKDREZDONIHK
OHXBEDOHEYIC & b7t 5 YD
O RA&FORBYE OREE R b il R T
KD A AL B
O&mEALE s RRE OB G
OHY T 3 v=T « v 2T 0 OILBEHENA <Y F

(44>

v YIS O Y PRI A

OB 1) 2 RERAS A O FIR—197T1E D 77
VAEHEE

OTF KB O AL B OERD 7o OE M O Al
DEH

OEF BT 310 % R B O

OFy FHyvAERVWkREC L 37— Y =@y

HT DRI R

AR & KBNS IRE 3 & OBEE M

YRR BP9 O 7 DU 7 — 2 UG - R A

%

O
O

Zy gV A2

F—: MBS GBEREARK - BEOHMEER,
RATRABERE L B ROEI)

ZEYE AF v 27 A2F—(VEPBZETHT I )

BIsE: v Fk EERE), BRRE GEERE
OB # H tHH I 380 5 HEKTE LB & RO E & DB
%

OXFBL R, - HEOMEREREEHTH

OErerhERE O

OHABIK D HI BRI ) B 2 — A BT B T B BF IR
DWW T—
OFLICHAKEE LIRS FHROWNEIC KT 2 P
I O

OHADGEBERR “HL” KRB I N LREF
7 — 2 {IER

ORI B 20k U i I 310 % W DI
OBHOWROBIERH
OMEHELZAVWEEREORLA - HEs LOEHEH
B AT 4

OHEE QI BRI 21 R B

O B g KO M AR BRI IL D RS E

O N¥ETET — 2 BUE v A 7 £ B3 % pL R R
P

Ovao vy FHOCEW AT —ESORERIC 310 5k
RIBI O LIRS DN T

Ot EmE R BT 2 ELEYhOF Hh

oy g v B-1-(1)
F—: WHEOHE, FE (FE LR L5HEE,
B
BE: 2~V C.5373 v N (T A H BEEFH
92 BFE L &)



BlfER: MR GTEKTHEKK)
” FABRE GHRWHETER

ORI =1 5 ERERE S, WE B HHDHIE
DT

OB PSR E

OBEF PRI E

Ox/ SV AFRY F— CReHEHEmED

OmFEBRIRAT Y 2 Vb EBEEE

OBEFMBEFH > AT A

OvF——+ FS5VARVAE « AT LI X 5 MHEIE
SR B I O\ T

O7'a7 74 73— XA WEME ST,

CiffE#zR v —  HTREE

Qg7 IR B4 % 2518

O PFENZ A D Vo d DRRBITED BE D Bl

O& il EE O KR~DIGH

OTVZ » 4 V& =8B OWE~DISE

vy sy B-1-(2)
T WIEOWRA, BE GEITTHEOHINE
HORA ANy T OR)ARED
BlRER: Bk (ZZEBBKK)
” R T AR CLEE Bk
O NMEA 8 - 7o g AT 208D T
O F £k 3 g1 BLEUT
Chfilsy o T e DI — s —F 4 VI AD IV E
2 A= e TN T — 5 Y —FDJRDMG R~
ONXEWEET — 2 74 FHH—19724E10 H F T O IR
Ji—

o
O#7v a7 74 BHARE
P LA ZIC XD WKL IR R A
O D72 QR HE IR
OB B BET
CEBEHMEC L D MNEMEL Z0EEY A7 4
ORI ORES I 2 L BEABERMAEEE
ONA =/ WT: a=— 7 kilBYOHEEy A7 4
O¥F R Rk IRIT D T

O

£y sy B-2-(1)
T KA (L)

(455

*t 183

2% EEP. v -ty (@oyFEr—~FI7s578)

BlER: Rk (C5HEEMFEKK)

” SeErEA JIBETEKK)
OWKRT RO RO\ T
OWKARM—E S BB EM, MET&En
Oh F X RT B KEDOT
OH T ABBARE [F 4 —7 » v o— ]| ODREEFELER
OBAE NI L3 ] DA <L — 5 VIeDNT

oy g v B-2-(2)

T EOKGRAR GREHGD
ORI B0 (A A WA DT
Bl BHE— (KKHD

s FEPEAR JINRETEKKD
CER ik B R IR B
Oy = » MEERERR v 73 E
OV g & KA T h 8RB
O BRI 7K I BH FETF 98 D 72 D D Bk fic DT
Ok = % EIHAE
OBEBAIEIC 1 2 T Atk O &R ik
O BRI T - BR800 [ 8ok fr i B 3 % B BT 98
OB K E M M

O MM AEEHILE 2= » MTDWNT

T WG LR B LT
INTEARD

B IM. vy Ty (VIETHRE)
AR 30 3 (BIER®)

” )l se (I e T K K)

” EHEAL GrOAREKK)
Ok 75 X~ FEHELOH 5
OGS BRI NDEZHIC 1 D9t
OERBBEDOFHKNERED LB T Vo —F
O Kplc ks skte Loz v 7 ) —+
OB O B EYWE, <, @AY, BE bt
TH) OHITRELCDOWT
OZMBZ N LE —HEER R sE
O Eg~OBKU OB A FliconT
OFEAETHEEEEOME DR
OUEEMOEFH L WIREF A



184 5 A B0k F45 (1972): BLMEEEZAE

£y va vy C-2-(1)
T HBHEEEY
R SQ. EVirbA (TAUAS HYTx=T
RE)

BlR: MR- (GEEITEKK)

” aRE— (BLEBREEKK)
OEE 7 » F v 7% &0 R EK A i EHE B OB
EB
O REYIF LOMBEROBH & Z 0D
DI FTREE
OKkT7a—F4 0«75y bk—2DRERFNOHE
4

2%

Ok fiim fEREES

DA T v aT vy vy« A—3 FADHREEMHT
O 7o —T 4 VI &2V I VAT L
CHRERTH Y AT 4 USOS - £ F L1 DEBRICDOWNWT
”ﬁﬁm®%ﬁ*ﬁﬁ%mjfmﬁﬁ

Zw gy C-2-(2)

T WK
# Ok M ovs/— (75 vA KUF—RE)
(R BB (R

” RiEfER GRERT)

OmhE ok oW & 2 &k
OFLs5y 7 FLBER L D8R v 7 ) — FERICD
uﬁﬁﬁﬁ%t@ﬂﬁi LT D 7220 D KGR
T & B FHEIE T DWW T
Okt 7w F—4v AT L DM
OB E A I\ CHIE T — 7 VR T e on T
QR — 13— ATHOREA
OBEEMT—7/1D%E
OWE & D BAAH]
Ol EARAM| LB D3

oy s C3
F—v: @BELAREEROEEEE GBELIAR,
2-50E>, Man in the sea project & Under-
water habitats)
# B K vy rro— (744 BEEPURE-
PES L 2 —)
Bl#E: BEEE GBERYEIT 2 2 —)
” o W (EIRERKKD

C46)

Off 2 A b THREERTEER RS 5 I REL R
BISED T DA ATEAKHE & BB B DR 3 & FI
DEES

O=#7—ro— 1) v S EERBELE

O HBRMELE “MSEP-1 €&

Ot & At L ELA

ORKETOEY V=T ) vy

OB v fo KT O Fffh

Ol R M9 O 1 ] D i B & P

QUg LA DR LW LS 310 5 B Y] Tikic o

-
C

022507 4 — MEHWAY 2 S L— 2 — O, XKk
ORRE

CHRMIC KT 2 @HOFNEOHEBREICDONT

OMECEITA)F g P T 4N e TELI AL R
Yoy J e AV Ty v QR ETE

OBHAERNOW A A DL

CIRIETDIRA RN AFW R T OO BEENE

“«UﬁAﬁ%®T%%%&%?5:o@f¢

~U Y L FROWE: BERE KO RN ARE &

ﬁm

ARG RS EIC & D W R

LRI B 1) 5 RBREE EERTH

D §+

O O
[

H

€y sy D-1
T WEEIR Gk, W KER R & B
#H R F. FewvVs(75vA 2yl nkRE)
B@R: T & CGERKERE
” AlEH GEREKZFEREHF)
O 7 FEFEBUN O PP I, R R BEE L T
OBEBEIT ST 58 47 44 BEOERIC BT %
OFR &7 H A B BT 2 WEBGFH & REE B L ORB
B B9
Oxv' 77 e HEOKELERECET 2 EYZITTE
O7 7 v BOXERITDNT
O n=x v B%D < 5 HHIk
OAIR (RFZTA, £/ Fv, 77 Vv xR)
DR O ERE L R
OF F#x v ZHOREIICET 5%
OHARCRF AT H A EFE
O&®EDB DY OEE$ % LRI

vz D2

T WEEE EMEROMNE, BET OBE



&
#ORIP. VAT (TAYH ANTALKRE)
HIEE: HAERXR (77 e T7HBKK)
” MEFEL (KKKFHE
” ST CERREBETER)
O B ifmigeic 13 5 Hil7n B I KRRT AGE DB
OBUF, RELEERC X3 XEHEAEOERGH—
N 4 B (IFE) S-S5 U
O 7 ViHHOMRE —EHEMEBERO r —A - 2257
4+ &L T—
OQEEN—AQWE I = —DHESLO D OEEHHE
O P ERLF M TFIRIC X 5 Hd 4L
OHARDORMEFERELZDRR
Ol 13 2 H il B %
QEENT » MR AL EEESRAMEED H A
RT DS ORI DONT
O~ = Vv AT L ORI B O LRI
=
OWET QHE M & BRI I 5 Hl i E i E
D BfFE
OBEEHDIDDEE —1 v 7
O HARD KBTI 3 15 % ¥
OEE/ S Z7HROAY 7 —DFEN
OWERSRFLIK O A & IS B4 5 98

vz D-3

T EEEE GERKOURAKILE X SRR EY

BoHEW, ALF¥—~EROFA, EhaE)

B OE: N.C. 7L vs (4 F) AETHBENIET)
Bl#R: BAK B (/7 KK)

” ME B3 (B RERD
OHgEK AN BB 5 BRF OB 72 BAFE 5118
OFB7 7 v v 2 BABAKDEEYEIR 71+ A
CHEAMBHINE LTDA + v O
O IFEERIC DN T
OB FEBOFTL MR HER L Lok T
O REER B - O RIS
OFEEWHETE —KEz v EF—}

WX TREL, KXKFTT2,127H BE, Tk
X ERIBDOHDITL - Feo

B R &

JRTRIE

OzmEX 11 BlER6 7EH) (#F+£, T4
Uh, 773 vA, 4 FYA KLY,

47>

B 185

®Fa, 1207, A7 0E, Fr=
—J, A=A +F 07, BHE)

O B & ¥ 286 (3F1ME 233)

Ofe /N i B 750 (L/N 3 mx8m) (851 Eid 408
/INED

OLEGMERE 14,000 m® (4 1 EZ 3,200 m*)

HBAE
%2 EEEAEF PR (LM - 28

(1B

VEEERTIIREES - CBIEM B X OB MALEEE SR
" OAE - KEMRARE WK FEARS

BEAMEEHIARAEE M- WABE wARA
it 77 v b BIAIMEE WS - BiEban -
BRI - INTHIN ML V. —BEG Wz v Y=
FTUYST e b=V AT L RENREENE -G
o

(28

[ - RS (WMO) R - Bk
BRI LEERER KRGS
YEEARS UERS T A2 —E 8-
FIMRE  F oM

L5y
OHABFOBENRKET 7oY. 7 PORER

- HARRUARBEEEORAMEARHE

MR BREE O EMIT R L ORI EE RO B R
BRI DD DI

© RVREE R IR R VR U B ) 2 1 S5 BE 4 5 i B
ZE

© FEEE BRI N T S TR IR Bl O T e B R
cWBAKDAZHF, SBEIERMEES
Ot A pEHE IR

c REETIHFROBHEAYD TR BN IE S
- KEZED B

- KEHIDFRA

- B

- BEIRIE

O BAEBRMFHEE SRR L O RIED HERE

P HMEBREEREADY AL ~T T

- WEEO, WY, RS, RERE, BEREY

4. RHITHE

A WEEREROREROR



186

5 & H10% 45 (1972); B{LEAEZELEHE

BRI, BRSEHEEOMERECEWTTR
OEMNMERRENYBREL, ERSESMELZRT

DT SABIL, BHL7, 0004 DLBE D -
AR

% B

N 1,310
P4 TA

~v s 2,560
H OB ok 3,300
B OB o 1,800
KDDX& 4,300
LB 370

o R

7o

B & R 85 A 10.4~9

Xk HOo# K
RIS
& Ed T
HE & EEEERKK
EEEIFHREKK

B. ¥R SRR E D [ Bk
FOREIME, BRAHN CF) KSR E L

THOBRE Y « Vo LR,

kT 4 VL

FrIHy ML BE
FIRETA

H A 7 — 7 v
MR O B < Bl

wMERCH S (ERE T

SR UK T3
R
el Y A7 L

MLW%Athii‘

e RGO
@Zdb<
VEE 600m
R PO B A
g2 4 TR iR ]

phid

5. RBEHOHH

AR D3EHFE 2,500 LI
WERIZ, THOERD LTz (I‘i:(
A PR A AR IED

Hr st -

10.5~8
10.6~8
10.4
10.5
10.4~9

HEHT 4,800 ZDAH
" A
HAT F7 8y FiB 1043
[E5) e e 304y
pRis S Ciiinn 307y
I 2 T 2543
HFEENLT 1 VL 285y
N7y o4k (M) 304y
FEATLREE
Jie T2 204y
ERARAL 304y
g ERZT 275y
B RZRT 304y
AMMHEEEEAE 2057
AMPUEHEESBAR 204

EEE 2,0524 EIR 82.1%
A, TORBREEMATHD E Uik

ey il
HE E
B o R
R A E —
HARAL —~
A BEINT
T O

18.8%
1.9

54.8
8.9
2.3

18.7
0.1

STV Ir—trEsi
BN B AR

(48)

B. RHoHRR

BREHEATED 1.9%
ﬁﬂ%ﬁbék@ 29.0
IR 8.6
WHSICEkY 5> TnHDT 511
VY% —T 5.6
O i 3.3
C. 81 EEEEFEFE AL IECTZD E Lk
i vid 18.1%
R oz 81.9
D. ¥ ZEICn - 72 EnTdan
A2 H L 24.8%
HEEERIN - SRR 28.5
VR RN 15.6
R R ST O RR 12.5
BRI OB R T 7 m ¥ 2
7 FOEIR 16.4
= O 2.2
E. TOREFRERSBECD E Lk
FWCREITIL - 25.5%
LD BBEIT/L - T 38.4
¥O® 27.8
HEODBRBILBIsh -7 6.3
BB BT DI - T 2.0
F. MM ounToHm
KIE X 3 72 11.8%
WD oz 28.2
% & 52.8
PRbhb o 6.2
REEDH D -T2 1.0
G. Bl DES
20 FUT 3.5%
20 X 34.6
30 X 32.5
40 K 19.8
50 X .6
60 KU E .0

ODC 77— MR
#2m\ ODC et LT, DL -

Wk - EE LI
SWTODCEMEDDH YL LTCT I — %



& p 187

b AR, 2588 DMt it s b IEE (IR 43, 1%) 3.8 @ 67 %
EHEON, TORBOMBIZKDE LD TH S, 4. RebbhsT 15 %
L %2 EE B R AR O\ T b REDBI ST 3%
Q1. &HICHML, BFC/HD E Lkdn Q4. RRBEFIZL 2 2 TEM
1 KACED &2 BRE - 56 4 1 REIho-t 40 %
2. WD BFCH T 147 % 2. BRIk 53 %,
3% @ 27 % 3% & 84 4%,
4. BEOVBBCA DI 15 £ 4. RRbBh- 63 4
5. @RBEBICILBish- 7 0% 5. KEDLD -7 10 %
Q2. £BOAEIK OV TROERICBEEZ T S\, Q5. HXEIZ Lo TT N
A. F—=HIRIZOWT 1 KEE otk 68 %,
1. REL -T2 68 % 2. R I 60 £
2. XL 9 £ 3% @ 82 %,
3. % B 88 % 4. b Bh ST 37 %
4. ®XbBh ST 4 % 5. KEDDMo12 14 %
5. KEbLBnD 0 %
B. &RBafOfBcoOnT II. % 3 MEEEEN A ONT
L RELd o7 44 & Q6. 5 3 [0 FBALI: HIANHRI 50 AT BB S N 5 eid
2. R Ln T 91 & FEEF B SOMEEE GARL8AD6 H
.%o 97 % AEDAICH»RDE LD, MARINTT 5
4, R BhoT2 7 % 1. 3 A 32 £
5. KEDDh- % 2 % 2. 4 F 55 4
C. Bty ¥z NORME I DOWT 3. 5 H 12 4%
L REL A7 11 % 4.6 f % %
2. RREMoT 45 4 5. 7 B 20 4
3. il 122 % 6. 8 A 18 #
4. DRBBh T 52 4
s 7 % BRARRE A, MO MMM AN S B4, DI
D. &BDOHERZ L 2 TEm , BIREE, MO LLBRI TR
L REL ot 3 % Lo# 12 %
2. BREMoT o %, 2. # A 135 &
3 % W 108 % 3. Toftt 4% CRILEE2 4, B2 %)
4. 2RXbbdho Tk 14 % Q8. R, FHBERIEY T
5. REDDhoT 14 1. 2 BE 12 %
Q3. ABOEY (&%, BH, Bh, RERL) L 2. 3 HR 163 &
P e e 3. 4 A/ 71 %
L F kot 84 % 4. 5 HME 12 %
2. Rt o i 80 % 5. ZDfty 4 % (THH3 4, 10E1ﬁaﬂl_é'é>

(49



1.

4

L

TAFI474EI0 6 H, EHERDH I TN —F 4 —

BERTFNZ 2 — D S T, 52 HEEEERR

&% - BrRacliE IRk T 5 v AETHBIEHE v
F—RE7 - TV K, BA7V 7 v ARGENES
HEM F a1 RENSBCEM LT 5 v A|HIE
Bl P10 ERDOLESE, FERLEN20LM8
HELBETH - 2

FEAA74EL08 9 H, BIASEEABREC BT, ¥
PSSR S (A M.LE.) 7 b 0N H SR
RE R & RESDIMT, A4 AWK EHETE
i J. €4 —ai@1L (Dr. Jacques Picard) @, [#F
K DOKEBE YRR X EEORFONWT] LET S
Rl GBR-o &) Mikbh, 28BS
KBRLTH - o

3. TROBEERSPALINK,
E&E
K % Fit B P
SR BREEIHTERBEEAER Eerkbs
La—F EEERRE JUEHE #%
A4 F O ILBERFETERBETTEN AL KREH
FLml— FEEERRE ”
WIRE W HEUKERFEAE ”
FogE— BAKREBREZRKEZR ”

4. LBOEMHBEOER
R % BT X H R
Hite #5 ZEmELFETHEMXEY R 89-1
Kby BE FMEEET)IE 1257-27
B BEL WEEMSBTIIRA 1-3-7
BB GHE EREETRRRER 1-2-7 v TE B
AR = KBUFEEWRLE 116

5, RERCHEBRE
1) BAMEELSHIE 475

2) VBrEEEEDIIRERL 8(8~1D), 1972

3) IRRARFKEEFMCE, 1), 1972
4 MRS, 409~1D), 1972

5) [EEFEME, 252%, 253%, 1972

6) HBrEZERL#E, 21(8~11), 1972

7 BEEEEEL No. 138~No. 146, 1972
8) RPN, 11(2,3), 1972
9 WEEBUNTIIAIR, WR4ATAER, H47

ln_ll-llll

=

10)
11

12)
13)
14)
15)
16)
17
18)

19

20)

2D

22)

23)

24)

25)

26)
27

EHANITRRT 72773 BE

THEESAR, Fuy b A- oA, dEEAH

R TEEES

BRI REER, No. 12, 1972
EREEIRAEEBENER, 3(10), 1972
EuNZEyEmEgs, 15(3), 1972
HARTZ v br2a, 19C0, 47
Ocean Age, 4(9~11), 1972
Look Japan, 17(197, 198), 1972
Report of the
Cruise KH-69-2, 1971
Preliminary Report of the
Cruise KH-70-1, 1971
Preliminary Report of the Hakuhé Maru
Cruise KH-70-3 (2nd GARP Cruise) 1971
Preliminary Report of the Hakuhé Maru
Cruise KH-71-4 (Yamato-Tai Cruise) 1972
The Scientific Reports of the Whales Research
Institute, No. 24, 1972 ;

Recueil des Travaux, Vol. IX, 1971

Science et Péche, N° 215~N° 217, 1972
Revue des Travaux de linstitut des Péches
Maritimes, Tome XXXVI Fasc 2, 1972

Le Centre Acquisition des Données (CAD)
Cahiers Océanographiques, Tome N° 4 Années
’69-"71

Preliminary Hakuho Maru

Hakuhd Maru

SELSDEMICONT

THOMDFAAHANHELE LEDT, Bk
sLET,

C

W EEY R4 (Marine Construction Committee)

BE: BAPR

B{LBFERRRE
B M =2_—n-Tryv= Vrr-FA¥AL
Vyvl  mR=)b FULIVR ST
—
2EEE ~“VF—neTF5 07
= & fEAKESR
HERE KH IE, KEAEAK

50 )



¥ & ® # 189

BB WEHESS OFY W kR £ 4H B HIATIE, JATORS, (o R, foakd
HFRE, FH % JUFE %, ek B, SRAERST MBI, SRR, THEE,
WWE—, AEEM, HTHM, FER— FERAORES, RILAHE, MRS, SHEX,
Per K2R, MMM BATIE, MRS BT, B, WL, EAE,
SRS, BAEGE FANC, BH EA R, TSR, LREE. HENE,
BARUA, RIRES, B %, REHZ, SABE, BRI, BB, PHE,
A, BMERE, UL GO hEFREA, kI, kH 8, ZUREC.

BB NRE B EEFA AR, B OB WM R HERE

WO OB REIGHE Bl 4, PSR, KA, WAL, BHOE R & RRES,
TR, RIS, RE B TR, PR, BEBE, DA 7 RILEE,
HEE— b E A 8 ATEE TEGAT, ERICHE, R W G,
BIEHA, BTHS, HEEE LIHES, EEREY, AR, B R, B 8,
P, FE W, KNER KELE, BRI, B, BVED, SRS,
Sk FHE, TS, IR, GAKES, WOYER, SEEE ST SRER,
JIESER, JILEAKS, IN—, ISR, S %, BERXE, BLEE G L
JIRSCEES, MR 78, R, M, KE W % B, WhEZE, LT —
RIERE, RHEZE, T, B % (KB, DA, WDE— (GOEID
ERAH, MRE W, EAEE, M 18, NN T2ITYTR, TV T
NG, T, WK, HiEE— F i, mVm YR

& A L H
Sk, KECHXERBIRDHIR, HITELE BI1R (K, | FEEES RE€ny 7 AT E—R
BELV) OFRMERUL WAL 2R FLEOTEALEVWELET,

REZES
H iE
AFEBI055 3 BICBHOBAD DML (113~118<—) o Table 2 (117<—Y) #TFHRD X ST
AR P-3 Vfo
& Fr | B | na
- T ;
36. Chaetognatha, Sagittoidea ‘ * * | 4.2 4.6

(51)






"

om o A
& T H

%
S+

il S o R S

WooEE

oM

S

EE 3 H

H

H 1A i &

(BRI 47 4£ 12 A 31 AHBAE)

T

Vv
A
HRHER S 16 v P
a—K7 A401 5

R =T =& H # 5% 1620
”R%H%RE§31%4
ﬁ\%ﬁmim@ﬁﬁ

E%ﬂ%’t‘ﬁ/.\\&
7 A 307 5

AR IS X E 1 4-23-20

‘,J\;Ui/\— VA

IE

(&)
HAH SR TN 1-3
EKTTHTFL000 TR Y
B RISl PRI 4-5-309
B TRy M4 PEIBEOK EERT AL

HRIER I A KRR 1-12-24 =2
& OLERR 78— b F301

mERTT IR BELETERARE
TEE S RAIAR  KEKFK
R PR3 -1 JbvE RS K EE T
M TR IR 8 7 F:25-16
BT R AR GG T TR
FOETT &RX EMEr2262  #J7

HETTILFE 2-158 ZEERFK
BEA D

BRI RS X 3 3-31
ﬁ%ﬁ%E%a%5ol

m e
bmﬁﬁ@ﬁ16m

’"7\-‘)(
TR AR AKEERER
AR L TH  HERF
B

fﬁ%ﬁmﬁifﬂ

IR

HHERS

NI

&z JJET 2-17

ERECHR A 2 TH  REAE
WS H R EEHE

AR BE 457 FURKEER S

C1)

iy

W g of of of oo of @&

R EE N R ¥ W
R

i

\
A

!

R DI3 S ;gff

T B
A

I

A
/

G

g
Ao

W

=

l

PRz

&R 4

o
5
e

£

{

R R 2-8-21
B PR/ 7-503
IR KT 1000 A

HEHT A X M B 6-35-3
a—7%4 ) v ETT145

PR B MR 6-17
HEHE R WEET 1

)
MR R B AR AR 1477
FARBT/INEIL32] 3EHR 2B I
FER T SCHET 114 R K K BE 22 2

FEEHIER T AIARRETLS H
L%

TS E B IX HBAE 3-20-7
TEOKTHTTT1000  FEHE A MRESE3
AIRTTIEI9&AE S TH WER
JIATT ERRAR 1091

TSR FE P 4-5-7 BEUKEER S
e AKX b5 T 150
AT R 4-5-7 UK EER S
A =

HHUE B AL BT 1248

ETILFRE 2-158 =&\IEI7T KK
fﬁ“v—ﬁ{g
VAR VG & BEASTIMET 33900 Py

WE%13M7

HFEHRA T R6-2-13  f5H1/¢
~/()

HAFMBR [ HF 1-464
FRAATITHER)3-1 JbHg ek ZE K B
REISTTESIT4  AiERKETTIRH
H UK B EE4-5-7 BEIUKERY
;_A

%M5mmﬂixm@p PN

$*E



oE > 3 $ B
F ¥ HIEAF

il

!
v

oF DF
5 B

S & T 0k OF OF O OOE
i

[

FFHAFEF B

i

=

L

¥ HEH A

o
2=

P
%%%%E%ﬁ?% o
I MWEHEE -

B

H

5

Z

HEH

Imi

gk

=
=

24
W O o2

§12
&l

WEHK AAKED 1
FEXMEEEE RS

EARTHT 1000 FHERZHEEEZL
AR R 4-5-7 BEEAKERY
HEBHEXT 7 5B AT 163
IS CHET - 14 B 16 R SKES T
RENERRIEA) RBAZEE

K EEZ R

aﬁ?ﬂmﬁm%m114
R SR

T“E%H<%adlﬂ?%%HI 2-17

HEBRXED 4-24-12 %R
LA

KT FL000 B K SR
BT B k458 LF
HRAREFET2 TH6 #HF17-19
MET BT ETAM 1-38-304
IR TE4-5-7 R KERZ

REAILRRE/N RS2 TH X
K=

ﬁax%ﬂ)ﬁj” %E}I;}?—_ 8-3-14
BATIHTFI000 SRR

AR

(HRES

(3>

WETEARFILFEET TH M7
WHERRE

BEATLEME 2-158 =ZEmENT A=K
BEFR

HEAPRXBE & 5-5-1 HEX
TR EER FE AT

THFITI R HEE 727

IS HERETTA H 58-817
FATIHT 1000 HUHE R ZEHE R
BEET R AT K RAS

HRHIBREAL-15-1 FEk¥
A@:‘ﬁﬁﬁ/ﬁ‘ﬁ

B RERA-5-7 REKERE

FEEMHELGE KKAKES D vy
U

(A
HIRE/ NG AT EHEE 3-1-7
ST SEBEERRE

(&)

fﬁﬁF%%%%ﬁ AR
-3-50

R R AR EEREHT 1
xj(fiﬁa’ )EH{$

P it

B B B

c2)

d EWEEE D

E

i

[ ==

i

[l

ol

feh

|

253
88

!
:

& | m
WO

s
pts

BEAHHT L1000 FEHERZWEAEELE
BRI E SR E4-5-7 ERAKEAS
BRI RS 2-10-18
HEEL XERE 1-11-9

HEMEXERL-5-7 BRKERE
ﬁ%k@ﬂﬂaﬁﬁm TR IR K EE
B

ﬁ%ﬁ¢?£ﬂ¢7m6 AR
Ao vie Ty A

ﬁﬁ$@$ﬁ |Z& 1257-27
JECK HEI = AREBE &R

?%

BEREMYEHIANS-1 BILSRT
HORHARHXEER 4-41-2
HEEMICORKXEN 2-3-15
HEEIERE) (BhE 1-3 &30
e

IEBRRBTZER HEE

Rﬁﬁﬁgﬁ7ﬁﬂmm8 T
BB H B S AR 4y

%Eﬁﬁﬁﬁfﬂ%lﬁk?ﬁ%%

%%ﬁ&hmlw Jb¥EE R E R
BRI

EARTEHTT1000  Fve K2
BEEADEH AR 2-1 B Ie T
RETA LR EEREREST
@%mFEBFEWBQ 1

./_;

FREURIERIERA-5-7 BEKERE
& L

ZEE BN L1 PR
R GRS

BT F2-1-1  SERERE

ZE BRI KSR 102 SR
HE G E B G

)
%Eﬁ¢@Z%Alwl HIRE

WrIeH

AT R A XHERIBR / 0 F#R
SRR ST
HECRK A1 TH Bk
HOEWIERT

BEARTEHIS-1 Jbis R K EE
METRRBIEL 27 1040

FRWERXH L 3-24-13 HAH
BB B A

BRI AT AL

S

KA



B

F

By B

nm

 HP#H 8

Ok
4 H
| B

JR

JIEH

i
P

==
=

M

&
S
=

2 =
S

i
S

»
i
M

OAE
Rt
ES
# -
R
C=HB
AE—EE

@
% {5
o7 N—

R T B R

=

e = e SR 2

I oE & R

hu
|

RO
# B W

o
aq

WOE W OR B
EHOF MU

LHEWTER AR AHERF

B

METAFET SR
FREFIRTE S E FEAFH K
BT

HRABEER A A 7-21-15
R RERA-5-7 REKERE

EEHERHEL-1-13 BRESS
BE e

BT ERKIEA) RERFRE
ERAKEEZER
FEHHARKIEE) FEEBAFRE
HRAKEEE T

ERAERXIERIEL-22-12 R

Eﬁ$ﬁmR@E¢Hma202
ﬁ%tw 75 v AERNaL

TR FTT_EARE 2985

A TIVRAIS-1 JbHe Bk K BEE R
LB TH/INIIET 1-3  JUNEARE
Gl

HHAXFERESE 1-6-7 BHALE
&
FEAETITRRT3-1 JEMEE k¥ K EEZE

FERRTARERAEN 1-1-4 L
TR T K BR R R SR 2

EHTI/EENT 10-14
EETib  EEIETR
ﬁ/\mrﬁﬂzj: _L\ 6 13
AR M 457 ERUKEERE

R T HER K T 2-10-2 TBR
v 110065

BT

()
I B XA 2-9-5 HEEHE
K
BT THERET B 1-26
B RERDETHIR2-1 BALE e
AR HERE4-5-7 BURKERY:

SEERTRRARN  4HEAS
Tl

MEHREREON 2-1 REEA
EB AT

FZREXHET AR 70
igﬁﬁﬁ%ﬁ%ﬁlﬁ MR

BT RERKEN KRG TRER
B EUELIEETT R EPE 2162-1

R EAREEE4-5-7 HEKEXRE
EE BN RS AR BT IRT

C3)

7N
7N

/N
/i
N
i

El

INASR:

7N
N
7N
N
7N
7N
7N
7N

7N

]

7N

K

ﬁ

Ea XX FFFTHFT SR

B M

& &
3

-

53

FREWHEILA 116

<)
HRAHEX RS 4-23-8

HHMPEXEAL-15-1 BEKFE
HEEER FERT

HREBRIER A L-9-10 FRHHTTE
2 H—

KAy IR FARETITHE R K oy R K EE R B
HEWARKALEIEANE  FBA

=it
AR IR R 4-5-T BRKAERE
:{Jﬁﬁ"rﬁﬁ)ll 3 HE4137-6 BEET
R%¢%E$Alwl B
@@ém HKE

ﬁéﬁ%ﬁ;#ﬁﬁ ALK EERT

ﬁFﬁimz¢M¥L@7Ia Pt
FlEIRE

FHFERE S FHT R 2-43-6

¢
PR M TA-5-7 HORA B
I I3
SRR AR

B2 R 5 Jkd-35-8
5N

Mﬁﬁﬁ%W%w
20-509

R A X AT NHKRE & >~
& — Bg{l_[nﬁ%ﬁﬁ/n;%

TEAT R Rk AT
TEEEE R (EHT 8
THEITH RKEAN KEKFR
BTEREHTEE EEKESR
R X/ & 5-18-2
HRETRER LRI 1-3-10
BT HBI 57-1 ARIAKEE KK

oot

HFEDOMTH

IKREERFHE

FBEEERIER 2 X
TEATH S A AN KPR

BATITHTI000 HYE RSB
HRMEF R A1-15-1  HERY
VEFERFIERT

b A ARTIE  JbiEERKET AT

ST VE RS RET Y5939 AARERK
K EERF FE



BB OB
Bowm B

b

oo i

i R 5
oAl W

»HN HHE

\/ £ S A/ 4
FOWOE

af &

AN

P

11
M

T AHS

a

Tl F‘{
AN

v
=

> 1T

o 4@ H

?ﬁﬂFﬁiEHIXEPIJJTJE@T? H H
FlERRs

WIHER AR Y & 5-5-1 EHlX
IK BERH 9% it

BRI BRI 4-5-7 BETKFER
Iz +

BTG E6-1-21 R EX K E
WrEEm

(2
LURMTENRRY AlRAE

BUR B R BRI 4-5-7 HEUKE RS
AT TR 92-4

SRR R 4-5-7 KBRS
EWILFRE 2-158 = mEATRZK

A2 3

PEEE

AIRT 1027021 T B
BRI R 4-5-7 HEUKEE R
TR S RAKEARN  KPERER
B R PE R 4-5-7 TRUKIE R
REATH KVLHT 98 Ak AR 11223 51
j—j‘ﬁﬁﬁj(?—q
im%%ﬁ%ﬁiﬂlB B R

SEHIEE

BRI 5-3-1 ¥ kAR
FTAKER &
REBTRERAFH QR TR
HEWRSKZM3-7-24 4 b~ = v
v v

HEALAREF A58 %
TATTEI000 sk R

o
SRR RIS EE Y

V7 VN
WAL S BRI R RIS 264
RIGTE SCHHET 1- 145 16 KK BT

2 iy TR DX MR T 7 2 I 114143 -209
28 5 ZFE% N319

EFEEHTARET B+ % —
Eiﬁi%ﬁjcﬁaﬁiﬁgaa 4-22-1-403

AR TR E 3R571 7Y —
//vf/ F3-302

ERABERHEE 2-20-6
JIBTHEE 1-6-5 BEEHyPL~N— Y
KK

T R

T
PRGN

E A

3
W o
oY g

NI
b 3

SN

C4)

and

£3

T

e

o

|

N

o

4
T

o
SN

=

GE-

[

W om

mo ¥ R G
=

i

HEEBERARAR 4-11-10 <AK
HEE/WEART L AT LKK

RIGTTESIT49 70 XK EET AT
BOREED AT+ RET47  pdkss
HENEBT 7T AR— YRS

W TRERAEET 1--14 L
PR 2 K

R RERE 457 HGUKBERS

<D
ORI HA R 4-2-4
THEE R AL - SES T 4 523
AL R @M F14-35-8 &%
W7t

Gl +
ERMEEREAL-15-1 HERE
DTSR RT

HOEH AR EE 1-6-7 HATLH
KK

R RREBY & 5-5-1 ik
EERFSEHT

TEEIRERLTT M 3-13-20 FgHbar
91

&
EEMREKEAL15-1 R
WD
BEE D ETLAF RIS L4
S
B B HAII27-T 515
46K K i

HE MBI EEL-15-1 HH
WErET 3T AT

JHIETE 2 BEDAE TR 2089
BREKFITEZIT RER 4473

(7=

HERMh B REE1-15-1  Hiiks
BRI

IR AR EE4-5-7 HEUKERS
WEEMEHIAR2-1 BLERYRT

WHMPRXBE & 5-5-1 HEX
K EETH 72 Rt

JE ST T S R Rk B
0
ﬁ%zk?ﬁﬁ:‘7§ﬁE§ 391-3 HUL T o€

MSTﬁ+W FARFEE A
F FHE

FiEYE

HrWMpEREA1-15-1 HEAY
1B TR



H

o H

ani
(min

BB WREEE

il

N
B

T H I W N

=
F

H

H

H

B

#HEFREHES

B

l

o E W

al b

p A

5

R NEXATFE 4 v 7 1 Hild
HEBHFET AL

TEIW S RAHARE KERFER
HAKTHTFL000 iR M
HEE R EER4-5-7 FGUKERE
EHMEEETYE  BERFERE
BEREADETILRS-1 BB R
ZEETTRMXE AT 89-1

WA XA M sFi4-35-8 &5
WrFERT

WEKTTHTFL000  #myEsKENZE
%X%%%EEw#mlﬂ}s

BETHBAXES 1-5-11 LHI £
BEA

THEEMFITEHE 23-4

B TR 2-33 AR T SIAR S
ALTIIELIZPE 7 dbiE R R
Me2BT 50

LHBEHTHERAEN SZHEXY
BEMKEEEE

EKTInET6-21  JEAH
T RATTE Hok BAET KEERZFRL
B A ALK AT 1-407

(5)
NBET R AT K EE AR
FRBT R AT B RSk

g

=)

1EAKT AT 2-8

AT HRHT3-1 JhEE KRR EEH
LU PER EEEA-5-7 HlKERF
BT /INETTS21 I SR B
BT RS 836 ERfIRFEET

FEHTHEILTE S RBEEIRES
TEATE HoK HARET  KERFH

©
REEEWHKRE 2-29-1

R E X 1-15-1 HEREF
HEFER 7R T

(&
)| BEEREART T HE AR
ABRAT

7K

BT ok

xR w W
H

8 ¥ @
[
Ll
&

R *+ 5 E HF H B H F 3
EE Y HZ % % Z 9

| =E OB oM

WooWE m>

W

&
il

=R

E EBKK#E

ﬁ%mm

x —

H
A

==

W

I
i
';\"L

=
pi

R

*
& #A

o=
[{
B8 M

g3

F oH

HARRARES

5

Bk
([ E A A R

s =
BT A 2-1-1 HEIAZmE

HEERHMAPEREE1-15-1 ®HEKRFE
HEEBT L

HGUEHE XA RAR 2-290

(75D
FRTIEE R X I HHT 4-157-3
EKTTHTFL000  BEHE R EESED
HRTRERATH XG0T L

EEs

AT T 1000 SRHE KA1 A H

FERMTAEFRKIER)] HERFRF
H KRR
ﬁﬁﬁ%%ﬁﬂ*é w5 A AR

ﬁﬁﬁﬁ»HRﬁMWl HAREE

AEESK KRRz
BTN BRI KERRY
ST SR BEET A
VLK ERR Y

SRS TS 129
KK fekhg s

R R 457 B EUKBERE
HEHCHRIRE 2 TH HEKE
FAEFR ALK B SR =
HREEERELTEH HOURE
SO T

LB KR 1-223

ZIEE

HERCX SR 1-5 BURER
PR |EERlEsi=

EAKTHT L1000  SEiEKEER 7 AT

R%#Egﬁélwl WK
@%H BB

o)
HREEHEAG R ER 1-42-7

%Rﬁ?ﬁﬁgﬁim236 FER
R KK

MEHREREr 1-1 FERFE
K EEE R

BAHHTFL000 W RFEWEFE A
WHERRXER 5-3-1 #FRE
T KBS
EEWE#W%%
Ty =
B T EVAT35 MR AL

FMER KT



JiT
i

i

111

q o8 4d 8=

ES

ok

e BN AN

=
[

“
=

— e

T 4O OK

i
B

~
2

&
Tt

~
4

NN

AN
W7

(%)

TR A B R R RS BN F T
[32-5 ZRzvy=7Y) 7KK

HEBTREXAMEL-5-9 e
NV GOMmBHRBER ST G4

€cY

HRMPBXEAL-15-1 HEKZ
T ICRT

(@)
HER FEMTEHEAE 380-15

HMTRHXE B 3-2-5 &7
Be 30025 ZHEREHRKK

?&E‘fgﬁ/\%w% BEARE Lk
[IETRERER 11 Ry
EHEb

RIS R EER4-5-7 HEUKERE

(3
MR NEBEEFE T TR 6-6-5 &

HEMBCHRAFNA 3-29-3 UK
%?%&ﬁﬂﬁﬁ%S%ﬂ
MBEETYE SakEEES
%mﬁ%ﬁm Al S DK K EETIT 42 e
ﬁ@ﬁﬁ%m FUM KB K EE
MBNBE =T =BT B g
JNEKEER B
HR T AR N EE NHKR 2
Ed

FIET/NTRET 102-5

R THESYHT49 V6 ¥ RK EET IR e
FERTHTT1000  HHF RN L
iz BRI BR T REIAET 9

WEMREEE AR AULRKAKEDT
JeHT

WEEFABTEOD URE 2-41 &
R%ﬁKK FAR BHIERR 72T K 7
jL

B AR H T ARE A
L N

ERFTREXKF SRTEL
K[TAR

FERURHEHARER R RE
B
R R B AL B4

6

H 3 H>o EHEEHH @©

B

B oYy ¥
> @

&

B B

-
R

o R

T
7l

i eE

e

oW ® A @

& I

¢e))
REFFHCF 1L - PET35%:20-510
%%%%ﬁmgﬁim KT,

X
HEESORR A 1 R AR ER
HRHEORR AR 2-14
IR B R4-5-7 BRUKEERE
EIETESET49 XK e R
MRNEMERE TR 6-12-20
ERHAL X TEHF 4-9-6
=) |ELJE W B P R AT FO H 525

(&)
TRATE RAHARE  KERFER
wFﬁ&EB¢M¥ﬁ71@ e

iEE

R%W%ﬁﬁﬁ# IR K
BrFERT

AR TTIE1246 78 8 Jhie il K2 TR
KRB WA H AR F 92T
iaﬁ%ﬁ%%%ﬁls R R

%?u

TEETTE RO MAHT  AKRERERL
BB TR -1 JbHg K L2 B
muﬁﬁﬁﬁM%mwma 1y e
S HE X EE R

EEMP RS & 5-5-1 HiEX

IKBERR 77 T

BRI R AE6-2-10 BT
vy ) — MIREGRAR

FEATIHFFI000 HiERZHEESZLE

YIEETTERILAT 139 kst
§IB5

BETILR BBEERRE

HREEERKEMEI4-35-8 45
WA

(EY)

it | Ly B A B AT B 35 LB
KEER B

HEESCRX/NE T 1-19-4

IR L 7 o SR AR ) || T s
ﬁﬁﬁ@%%éﬁk%w FIUET
R

%E%XRZ$%731 HEAY
BAT AR
HEWATR2 / TRk Z 2R
FUREP TTRAR 1-2-28-402



i /o

R

15 1

il

HE O OHS EE B

F o

e

OFEM I HA FHE

E

&
N_
e

i
!

1 A

MO

S

[

e}

=

Moo

iid

qr oSt =

=

Foom o9m #

am

g
T

(£ =
HREBMHEXEE1-15-1 HEK¥ (=4
EERTFE R
AL P 2 AR R A
ﬁﬁ%#%%ﬁﬁla# 5y TE "

aﬁ?ﬁmLﬁ?wm% TR *
SHTHEIBE R BEET W *
K EER B
R R R 4-5-T HERKERS i

HHAMILRXE e 1-3 &Y
ﬂmﬂ
TFRETHE ROK AN KERER 4
EAKTEHTF1000 FHRZFEEET
X E4-5-7 B PERE I
BN LE 1298 VN
HEHEREG 5237 Z¥y &
ZEHKBRAEKK =
HEJERERTTSH 63
IRz BT 196 483 S
P RREE & 5-5-1 HilEX S
IKEEWFE A
EAKTHFLI000 FHigRZWEZH #

BHRR R S & 5-5-1  KE 7
IR TE 2=
ﬁ»ﬁ¢%&@élbl B #

WL AT

WK EET 127 KK+ v 7 7

@

WX ET4-5-7 HEUKERE %
KT H771000 %@k?ﬁ%%% S

M%M%m?ﬁﬂ?mum 2N H
I—I—;/\@_k VR

E TR | JRET 304-2 ;;
51%%@591E§§§ﬁt 42 E=CAE -
ﬁﬁ%ﬁmﬁld&% paosk M
FRERBHIEN 1-3-6 i
TR & RAEAN KBRS th
HEELERE S 4-29-2-217 i

R LB B A R T BERBS R "
KERRYS /

R T HE 5-10-23 i
HHEARRXE Y & 5-5-1 HEX I

JKEETFFEFT
HREE X EMFI4-35-8 K5
BT
MEEBREK 1-10-20 BH AR 5
C7)

HE

E ®H
[ 8
i

@;E

XOHEH M=

3

i

H
7K
m

B EF S ODH®S

=)

=

A M

SEJCEB

H
z

2
@ o

P>
(R -

w -

K
N WOE

&
&

HIRE /N FETTRET 3-15-11
FHREFXRERAE HEEAERZER
MR B =

@)
R Rk B T LR R R
TEEFE H T 3168-17
BERETTIRAA  FERERFEKE

FH

TR 2- 17 IR B R KB BT

(B
U/ NER B2 BT JE5 &
15-24

EAKTTPTFL000 FHRFHEEER
ZERTIBA 3-9-4
RN AR 1-5-4
ZRETMEBHR TR BREKE
R

BRI E4-5-7 EIKE RS
HAE TR KA FEssirl-2-1 |
AHRES KK

PR TT/NETTE2L 3k S FE g

HREBEEXEMEI4-35-8 45
WF9e T

U AR 1-3 AR

REFHZR

B /INE STl 3-23-16

&)
MITTIEET 7 KESRER
HATEMES HATEKK
HEHEXEE4-5-7 HEKE LS
FOEE BN TR LET 4-30
eI A B E K EER R 5
HRA R AAAE3-36-9 BT
R AS RE) % 4 J78 1-7-3
FHEMEREEA-5-7 MUK
HEH/\ETHAHET 1-19-18

FEAKTIHTTL000 7K BEFFim e K EERFR
e

AT R R 1-19 ¥ L
B AHt

RFERTIT/INODET 3-7
BTEEER 1-- B ERERFEK

(&
TETEY 2-6-9 HARTE



o

i

Tt

ot

Lo

oo

)
=

VAR B

2
e
3?3]33]55

Tfﬂrﬁm
N B

W

%W#m

PO S B R

B
#%:tAﬁ/ﬂiﬁff'ﬁ%’a/ﬂ~
i 3

ARTIL3 & 4 ARBHEER
FEEXEKIRE 2 TH  FERKY

WiEm/NEIET 214 LB RFHSE -
iR %
EHmAERRIEA) EBAXZEERZE i
KR

FRATREXGHELRIT D F i3
xréﬁ?t Vo OARHEEHIEEEKK -
PAZE I
RS \E T T BARE] 1-24-7

BRI HASL Hil
‘ﬂ’u% SHPER

EI S OHHE A 2

Instituto Techologico y de Estudios sNA T —
Superiores de Monterrey, Escuela -3
de Ciencias Maritimas y Tecnologia
de Alimentos Guaymas, Bahia de
Bacochibampo, Apartade Postal
No. 484, Guaymas, Sonora, México

5% LT X R 2 1673
EIKERA: EEEER

1
TRES

N
T

8

[

> ook
o B

/

€e))
(Hﬂ@ﬁ?ﬁmooo JKEEFF 3BT K BEDT
FERT
HREMBEXIEE L 2-12-4

METAEBRRLTFEO 7 TH o
FlESRE

BEEMYEHIARN2-1 FALHITHR
FEAKTHITE L1000 Mg RS U E 2T
BB B R ERE AKET R AL 620-4

Assistant Fishery Scientist C. M.

F.R. Substation 93-North Beach
Road Tuticorin-1, Via Madras,
India

2B% Mistral, Toulon, Var, France

FHIFACK MRS LE 1-30-9

PLN-Klender tromalpos No. 38 Ve s v 322,19 Thanh Thai, Saigon, South
Djatinefiara Djakarta Indonesia i Vietnam
TURAGEX SR 4-11-44 7 5 ¥ o R TE X TERT 5

AR bl The Korea Fisheries Institute,
Department of QOceanography, Room 225, Seoul Bldg. No. 6
Oregon State University, Corvallis, 2-Ka, Hochyun-Dong, Chung-ku,
Oregon 97331 U.S.A. Seoul
R EREXERIT22-1 HERE ’® BEZ LR TRLAXKEE £
4%k HKEER =

B OB &
vl B Gl T 11
R AHE HESTRURLEIE 1-2-1
54 = HEATRERKFI 2-4 FAFEH LT BRESHISH
EA I -V i} /BT EAET 1-20
—Y oy vI—=Y HORER AR AR 1-18-21
1 N 4 USRI ARE 5-5-16
s oKX & # SRR RO R i BT 1-19
PEFE EEE TN 2 REEEXARA 4-1-13
HFURERX R 1-9-1
£ R & # RRET R AAEAET 1-21 (LiEe
w R 2 & HREBFHEXTEAS 1513 EFHu L



E ol oo B KX & #
NI E T B R 4
/N il 153 =
=l EAEKE RN S
ZEHAXBUNEHR KX S
Voo X — HRIBEE R
B R OE OE 8 R & H
K B B B B X & #
B RXeHEE & T
B R 4 # B R OKE B
wOE B EF BE KX 4 i
B R T M % X & #
¥R e B OE R A ¥
FRETE®H R 2 4
o BN n — TR
HoE Ly 7K R & #H
R e HEHEE
HEWwENELE X & H
I B oM T KR & H
o & #®% +F - 7
BERT7T 75 v IIHEREH
H A g B e ot FRE
Bk #EENR XS H
HART P35 £y FEEKXLH
HAF L A3 4BERNEeH
HHEANE KXERG S
H oA % & & R & #
OB | OB OB X & #
HReH 5 2 FEEBER
e v & LMK & H
& H % i =
B H B
[ H %= HE
75 v AERE X & #
T H B & B X & #
X Bm R & #
=HWEEERERE R & H
ZT ¥ E LEBKRKRXS M
e HF D ER
T % OB & ® F
B R 4 # ® A& #
I 3 S = o

R TATEE) X AR 1-195

REET )RR E 1-34-2

HRESCHEXARA 6-15-10 EMEIRIH
ERETREXEE 1-16-8
HHEEREE 5-23-7 =¥
EREEEREEAT 38 HAN AHLE L
EATHAERIET 1-10-47
BT X A0 e 3-16
HRERIL I KT 1-11-15

FE LTS R AT 1506

T R EX R 22-1

HIRE RN 4-2 H=v L
HEREHARKAEN 3-3 AZMNOLoe

R A XA T 26-20
HRUERR R HAREET 2-8 Hie L
WHBBEEXMLSE 2-1120 n—Xvr v = 302 &
REME VX ER 1-8-9

HRIMAAXEN 3-4
REHTREXMEBIANT 2-1 ERE SO e
WEAER A 1-2-7
HHEHEEXIEAEF 1-16-6 KiFe v
HAEEX EDEET 35 MIIRE el
ERETREX S EZE - RET 1
ORISR GG 2-1-3 S EL e 9
WX AR 4-11-10 AEAKRE+ e
R Z A 25 51
HRESERERAGIIE 25 BEEC L
HEHERXTHR 1-6-21
BLUER B DX 48 8-3292

TR 1-3

FEEERER /M 8 E#Esdl FEHFL—IkReil
HEIHEXE3-9 RHE e HRetteF 4 Tee— 5 v
ERHIT R ER 1-3-25  BERAatbrhk e TRt
HAETREX#E/NIE 3-20-2  # e
WA REAEN 4-5 e
FHEERFSL K H AAB K (ZBET 2-1-1
WHETRHAXENSE 3-2-5 203002 2%
WHEATRERLOR 2-10
HREEHEX EF 3-13-9
EEHEILX P 7 K 1-14
BT K A AT 12 e v
HRECRX I E 1-7-17

9






5 A (HANEEEESED)
102 (1972 %)

% H W’

£ 1 8
S
BRZRARIIIC 5515 % K P O e i (e T 2
B L O L DR GO e B R

#KR DO ITH OV 32 WEBR 0% S
(ID) (BETL) crvveerrvveemmmneeminieeniennn, Kk

WOHFHARYT P VDBITAD RS T LIEON

ﬂg (%j{) .................................... *ﬁﬁ)ﬁﬁ
P2 BTN

EORICETE Y RY Y A

I BEESE R
1. RREHFPCET 5O HHES
2. WORFRHMCEELRIFTTHEMNEDHE
ﬁ:ﬁ% ....................................... ,%HQEUEE
II. BHROROYIEE:
1. %gqjlt%ﬁ;qf)%@q%zﬁ ...........................
........................... JH@:E—-EB . j‘?%%f
2. KREBTBHENORD T HVF 57
............................................. 7]"&& b
I EREEHOY RS
1. BBk 8BS Ty
2. BERTOWEGIREREONE
—RFREEO HE A — e EHEREH
3. BENTFoOLBLEEREORE
— 04438 O BB R T DL EIC DWW T —- -

%

IV. ¥KOYEIEM

L WKOIFRIERME - FRBE - PUBEFT .

2. WEIEATL DEEER oo RIEEEL

22

24

26

27

29

32

33

35

La mer (Bulletin de la -
Société franco-japonaise
d’océanographie)
Tome 10 (1972)
Sommaire

Numéro 1

Notes originales
Method and Apparatus for Measuring the
Mineralization of Labelled Compounds in
Seawater «recrcereerrereraiiiea.. Humitake SEKI
Contribution of Sorption Process to the Pre-
cipitation Mechanism of Metal Elements in
Sea Water (II) -+ Noburu TAKEMATSU
Application of Hologram Method to the
Analysis of the Directional Spectrum of the
Surface Waye:+weeeeeeeee Yasuhiro SUGIMORI
Symposium
Symposium sur la lumiére dans les océans
I. Couche limite de I’océan-atmosphére et
propriétés de la lumiére
1. Propriétés de la lumiére se propageant
dans I’'atmosphére-«---- Masayuki TANAKA
2. Problémes de la couche limite relatifs
aux caractéristiques optiques de la mer
.................................... Yoshiaki TOBA
II. Propriété physiques de la lumiére sous-
marine
1. Propriétés de la lumiére dans la mer:-:--
........................ Kichiichiro KAWANA et
Yasuhiro SUGIMORI
2. Répartition de I’énergie de la lumiére
dans les océans ---r-e-e- Kanau MATSUIKE
ITI. Caractéristiques physiques de la matiére
en suspension dans la mer
1. Distribution de la turbidité in sitw::----
........................... Noburu TAKEMATSU
2. Mesure de la vitesse de chute des particules
en suspension—Problémes des méthodes
optiques— «rreeereeenenn Masaaki FUKUDA
3. Mesure de la vitesse de chute des par-
ticules en suspension—Sur la chute des
particules en suspension au voisinage de la
bouche d’un fleuve:-~Wataru SAKAMOTO
IV. Propriété physiques de I’eau de mer
1. Propriétés optiques de I’eau de mer -
..................... Toshihiko TERAMOTO et
Nobuyuki SHIKAMA
2. Divers problémes au voisinage immédiat
du fond de 'océan---Masahiro KAJIHARA

1)

22

24

25

26

27

29

32

33

35



V. RPEARE - EYHERE E DR
1. %éﬁ@ﬁki@ij& ...........................
.............................. HHEEE . SNE=E o7
2. ?@@j"g&ﬁi@ﬁﬂ@%’*’ﬁ }‘/Wﬁﬁ ............

VI. TAPSO @ Ocean Optics Working Group
Y DUN T rvrerermrenenane s {%Eb?f\,‘&% 39

B =
7V ORI B B BRI ST
R A H A DAYTGE TG e verveevemeremmscnnnnn.
.................. R OB . . NEEES - [IREAE 43

7 U OB % AR 711
KA 10 B BIERDFEHIA oo
""" NS )l &R - EHEER - FEOE 50

W FEGEO AT

DB DONT (B oo INERFEE 56

{?%&@i@fﬁbﬁ“)b\f ........................... %ﬂ: fﬂ’t 71

B B L 83
B 3 5

B E
BB EEROEKORZHNHE I OWT (ID
(FEIO-REFTE - MR & KRERAES-
e REFHE 89
1 v, Panulirus japonicus, DEBIRFIC
R DR 1951-19684F B AT kS 5

(ZETL) weeeemvvmereemrmmre e, HARTE 95
A v FE BT 5 DSL O 4% rRFg—1.
RERR AWM BB B » Sri RAHAJU
. HrRIER 113

V. Production primaire, écologie des vivants
et lumiére dans la mer

1. Photosynthése et fluorescence in vivo------

-+ Yoshihiko FUJITA et Sooji SHIMURA

2. Lumiére dans la mer et sensibilité spectrale

des yeux de poissons---Tamotsu TAMURA

VI. A propos du Groupe de travail de

I'TAPSO pour l'optique de la mer-----+-

.............................. Tadayoshi SASAKI

Numéro 2

Notes originales

Ecological Studies on the Propagation of the

Japanese Abalones (Genus Haliotis)—I.
Distribution and Movement of Haliotis sie-
boldii in the Natural Environment (in
Japanese)- -+ Yutaka UNO, Yasusuki KOIKE
and Haruhiro MoNMA
Ecological Studies on the Propagation of the

Japanese Abalones (Genus Haliotis)—II.
Recruitment of Abalones in the Natural
Environment after Catching (in Japanese)
------ Yasuyuki KOIKE, Hiroshi YAMAKAWA,
Syuji ISHIDA and Yutaka UNO
Basic Studies on Method of Farming Oysters

(Crassostrea gigas THUNBERG)—I.

On Distribution of Larvae «---reeeeeerreeiine
--------------------------- Yoshimitsu OGASAWARA

Compte rendu
Feeding of Teleost Larvae: A Review (in
]apanese) ........................... Tamotsu IWATI

Proces-VervamX «-occoocerrrormortmniinaneias

Numéro 3

Notes originales

Optical Properties of the Water in Adjacent
Region of the Kuroshio (II)-«orreereeereeenns
--------- Motoaki KISHINO, Noboru OKAMI,
Gohachiro OsHIBA and Tadayoshi SASAKI

Migration of the Tagged Spiny Lobster, Panu-
lirus japonicus, on the Southern Boso
Peninsula, Chiba Prefecture: A Continuous
Experiment, 1951-1968 ---Kazunori TAKAGI

Biological Studies on the Deep Scattering
Layer in the Indian Ocean—I. Constituent
of DSL (in Japanese)---Tatsuyoshi MASUDA;

‘ Sri RAHAJU and Masaaki TANAKA

29

37

38

39
41

43

50

89

113



ISR IROBIZE, BT v v IR S
%;%@ﬁ%ﬂ ................................ m“ h
RILEFFPLERETSHR
77 CRROBEC B 5 R ’ﬂ&fﬂ%& ''''''
............................................ St
FLiE
®= o408
IO 3

By =R AEDRIEE BT DN T
— BB OBED 0D DG — (E30)

Patrick SOISSON

NE AT URBFHORTEEDRRIT OWT

(BN FR# 41 « Nguyen tri THUC
SRR ORE O —EHEE—
.............................. B SL - WA =R

FL R O #E UD

~—Foaming Factor

BIED D DFE Shaker— oo
TSP RPTPRPR STk - T = AR
EAHDEKEXHEET H—DD I I AL
OO G
B

KEEIERP BT DR R I ¥ A& 2 p o+
EREE (L3O

----------------- J.Y.LE GALL et G. MALLET
FA B YR = TOME —TER—
............................... BEES .« SHREL
g #
W2 WEEEEMTERE - BORGWE
............................................. { V-4 7§\ L)%
?%EE% ....................................................
~2E%HE

#wBxX (B10E)

S

133

135

139

145

162

168

178

180
184

X

Compte rendu

Development of the Ocean Mineral Resouces,
Especially Prospect of Commercialization
on Manganese Nodules (in Japanesej----+---
.......................................... JLHI TAMURA

Conférence commémorative
Problémes écologiques de 1’é¢levage de Doreille
de mer {(en japonais) ----oroeee Yutaka UNO

Procés-Vervaux .................................... P

Numeéro 4

Notes originales
The Survey of Fishing Areas in the Case
of Pole and Line Fishing of Skipjack for
Decisions in the Field of the Management
of Boats v Patrick SO1ssox
Regarding Features of Urohyal, Parasphenoid,
Hyomandibular and Pelvic Bone of the
Japanese Lanternfishes (Family Mycto-
phidae, Teleostei)
Takaya KUSAKA and Nguyen tri THUC
Trial Manufacture of the Oceanographic
Instrument for the Seashore (I)
--Orbital Velocity Meter——(in Japanese)--
- Naohiro FUKUDA and Tomosaburo ABE
Trial Manufacture of the Oceanographic
Instrument for the Seashore (II)
—The New Shaker for the Measurement
of Foaming Factor— (in Japanese)
----- Akio YANATI and Tomosaburo ABE
An Estimation on the Vertical Distribution
of the Demersal Fish Caught in the East
China and Yellow Seas (in Japanese)
Kenji KANDA

Miscellanées
Technique de Péche a la Palangre du Requin
Sonneur {Lamna nasus BONNATERRE) et
de Vespadon (Xiphias gladius LINNAFUS)
en Atlantique Nord-Est--roooooroeeeeo
~~~~~~~~~~~~~~~~~~ J.Y.LE GALL et G. MALLET

Elongation d’une cable en nylon (en japonais)
--------- Kenzo TAKANO et Shiro IMAWAKI

Documentation
The 2nd International Ocean Development
Conference and Exhibition (in Japanese)---
Tadayoshi SASAKI

Procés-Vervaux ............................................
Liste de membres

Sommaire du Tome 10

145

156

168

180






LY DE R B

G E R D

X E B % % &
EEKE > 7
EZ ok B B X B
EEREE
{E] o 7K ]

I =] i K ®

(R F R, R R o)

¥ 2o EEKREEERFIRF

wowm WOBCAE P

HEHERX EFF 3 THI3FE 9IS HEE (832) 4351~5

Direct-Reading Current &
Direction Meter

Model Products
kM-2: Direct Reading Knot-Meter for Trawl-
e & Boats to Control Adequate Speed
: [1-5 ¢  Electric Meter of Water Temperature
Catalogues are to be sent [C1-5: Electric Conduction and Temperature
immediately upon receipt of Meter for Chlorine

your order products

. Office: 1-8-9 Miyamae, Suginami-Ku, Tokyo: Yo (03)334— 34513



AUTO-LAB PORTABLE S-T BRIDGE

Model 602

A~ b5 THEEEAREEMEICEIRVT,
B S IR & A O RERIE o iR
HRRTT, BE, HREIFM4 T7TALTEEFEN
*, BECRELNIERERY Yy FAT—
P22y MESHEEOREHEETT,.
B OE @ 0~35°C /s FEE +0.1°C
# 4 ¢ Scalel. 0~32%S #EE +0.1%S

Scale 2. 32~42 %S #EE +0.03 %S
B/ JE : Ei 9V, 200 REfEE AT R
B R
& = & B AFVVUAB Yy —T N Y~

N . MEBRBES S FF A —

i B R’ ¥ § il e g

< A 5 : I
%ﬁfﬁt7ﬁﬂ ;:ﬁ‘ % @ E*%*T;Q;/'?%ftgﬁ

. Y Y by N i‘ .n ]
Bk a1 T 18 O I A ax TEERET 2 BV
i%i;?‘lﬂ?%mﬁg‘ﬁ AR YRK@E 10O7TD7
A R 5 A TEL (811) 0044 ({t%) ® 113
(M aTHFBOS EFLEEAOLEHERTEW)

s
EEERRG
STTREWTME
T 4 .
®nvEL - sEmEmE

SIS RT L




A WEER EmFIDPMETED /

DA B TR

FELEESB

B [Bh - fth J5h 32 it 7 /A
EREE
FREEEBR R HIEEE
Rafn BEhLiEE

i T &

R ALl

R R WWHR=

S # EEEHSTREXMHEHSEE 301 6
- EEE I (293) 306 1~ 8

I B T8 WERIRTIEESELBT A B 1 8
EFE S 4 1 1 1 — 5

Pl TH BEEFHEEHAGEE 7 26
TEk  fFEE 1815 - 1816 - 1835 - 816
TRIWEAR T B & 4 & m 3709 9
EEE TR (22) 2 820-3704
tHEHSERr LM B I T R R T B OEREL
EEE  FLIR (25) 6347(23)8061 - 8261




SAVE YOUR MONEY

hru' NAKAGAWA's Cathodic Protection

For tomplete information, write or cable:

NAKAGAWA CORROSION PROTECTING 0., LTD;«’

2-1, Kanda-Kajiche, Chiyoda-ku, Tokyo

Kig Bl +ERE

Hydmgmphl(' Surz}éy and /Vlarmo Géol gical Surv )

SANYO Hydrographic Survey Co,, LTD.

¥ B EL+faefllanms EE
<A AER FOHE 4 LEETLIHE, R -7
B, W, WEo 1;/3
7”U)TL*‘EX@§?'T%T/‘»@@LH CEREZHLOHW, BFEYW

B OB EMEOBEINNROBRETLE
ﬁﬁiﬁﬁﬁﬁgz@ofﬁ@?é@%&éﬁ.%“@&m@
BRI (i 5E) X 2 E BRI 2 BSOS K K OF, #5H HF

ERMERFHES T H2BEHET S
B F (432) 2971~4



11
J I |
~¢,
i

A

FA RN

B & =] A% B 4E Ph

% R
=

'V
I

R
EE

f OO H AR 2 — 13— 1

R A = N S I

P 22 HRICMUD s » wessugbamss —16-1

b o N BAENE L3~ T
E E HREEH HRHER TR -5
HREB L s —un




AN 2y 7

HEEIEEFR TT 00, BRARKZEEIRAOTEBOLEREKL,
BERNICHEELE T,
KHY)=Fry, PTrIEECLIRIEELET,

Yoy s

B, EA, FREHE L THEBI N 2BEE L MEERORT Ry — ) »
IHTT,

FE Y DTy

792 2%ERTEL, BEXY) v—2% T v FLEWHR BHHAO
—Y 77 v 2TCH,

REREIMBEXE

R X g 4-7-1 TEL (542) 3361 (%)

aqua-lung

« BERT 775y SRR

N ° —_— —_— B=R
hyRY . T e R
@) - #EO METE, kEE, K6, B, #E, MR
Ik RRTE EB 0K IERIC BN R BAEE 25T BB A

e FA v Y v — SRRy T AEKIE
: BE QTR < oo R M AR < e L M R
7—h—&KE

727 5w ZHIEPEK

KAEEO ZHKEHCIELETOTIBATI W
s TIT 5y IHERER
HWRET7 273 VISR L2 BE

{EH - A¥eFr7=2y 7 # o
XE - U.S. &1 S~ A2k B ABAHE

BER775 /st
AMEER BHA RS 105033 HERAXH HARBMERKEARITHIENE 7 H MEHEERERET2 201
. EEE 1 M (74) 8907 (EEARERATRIR &L —) FE RN (HERERA2HA)
AHBEEN ZAEHRIIXEHATS 01 ERE HR (918)6526 (fLxk) G MF (67) 5501{Afk%)
Eif &4EEB31) 5016




RFGRFHIEAICERE L. B L7238
SRIR IR & [RIERICECER T 5 T
5 BUDFIBET Y20 H M D FLER & HX
% $f3‘°;‘_ﬂ5§ %3, (B LF#EIZ20508 12
43 o FHgFeoE & XK 32055 % 1T
-—E]\ iz s s ZIRICERERLE T2
5EREAIE R IS 2 O RS & &
TED £3,

(4+38)

TANTSEA,B, CZM—HIChoTEY
A (55:/5‘&}33) -------- I m/sec T
B ) 2m/sec LTH T T
o3 (:::3579:= DRRLERERLE 3m/sec | °
RN T — IR A REEE ($554om/secTT,

(& &)

LFT )
¥ % R H
PR BT X Ok #S §
ENEL

% @ﬁﬁmﬁﬁé BRI FE R A

%*u ﬁ:l:** V A*i HHBBBXEE 4 T H24& 1+
' NS TEL (952) 1376(t% T171




Exploiting the Ocean by...

T.S.K.
OCEANOGRAPHIC

REPRESENTATIVE GROUPS OF INSTRUMENTS AND SYSTEMS

?
R m/ 1
T.S-H&KF—7EiERX S.T.D. ¥ X5 4 Model 3-1 i

KA TECHEN =20 Tx D 4 T.8.-S.T.D. M3 &Kz LC LoD T, i€
KORE SO 2/317 5 ToE T (o THIRWES, DY A v Fs LHHRA, FRDATEOH
S £ 3O C/NBRRC L 2BEMcdBLTHD £9,

w0 W B o Kz vy — LT HFIA
T 4y 31~36%S +0.04%,S MR 450 (AU X8201 530250 X 660
K M —2~35°C +0.1°C & &  30kg (Fd) 13kg
CE O 0~1000m 45m
THE TSURUMI SEIKI CO., LTD.
1506 Tsurumi-cho Tsurumi-ku, Yokohama, 230 Japan
TSK. USA.
CABLE ADDRESS TELEPHONE 3446 Kurtz St.,
TSURUMISEIKI Yokohama Yokohama 521-5252~5 San Diego, Calif. 92110, U.S.A

IWAMIYA INSTRUMENTATION LABORATORY




sodp
S

363

B
R

mm

0o
N

mm

—
e

L2 g

Lot v
<

373

oKy O
o %ﬁ,ﬁ T
o BMYUE o
o .K#M%oum
S
R Y agB¥Te
B WS
%Eaﬁﬁﬁ%
g
e
i de &
® ek
2R R

il

)

BBl &

#

® fm B M
RREESIR R A B:A6-15-10

B Ry AT

B E F 5111 3

=

(941) 6500

ES




B10E ®LE

B x
B = g ®
H A —EREECBEERCOVT KREBELFEPC KT DX XIF AL A BV F
— B D ERE D73 O P — (FE) e FEHBIEZE (JLIT) veevrerrerereereeneneneensiens
.................................... Patrick SOISSON 139 ceenenenennnn YO TLE GALL et Go MALLET 174
NEHAT VHEEORERSORERCOWT FAnya—~TOHE —FHER—
ES o BT - Nguyen tri THUC 145 sooeerersrsnieni BEFR= . SRBE; 178
BERAEENFEORME O —BEe— & B
.............................. EHEBL o =Ef 156 . . -
e B - ISR % 2 EEB IR AR - BRARE
BEREENSZORIE (I) —Foaming Factor s
............................................. ,{E Ve *‘u\?ﬁ% 180
Mﬁ@tbb@%ﬁ Shaker— «creereerecenininns e
.......................... %Pﬂﬂ(i . Fﬁ_[%EZQEEE 162 _;_ﬁT'; B TN £o7 ]
S I N % W SREE
EROENKBREET H—DDZ 5 N
................................................ e 163 BER GFI0®)
o
Tome 10 N’ 4
SOl RE
Notes originales An Estimation on the Vertical Distribution
The Survey of Fishing Areas in the Case of the Demersal Fish Caught in the East
of Pole and Line Fishing of Skipjack for China and Yellow Seas (in Japanese) «-----
Decisions in the Field of the Management = ceooeeeeeesessinn . Kenji KANDA 168
of Boats P Patrick SoissoN 139 Miscellanées
Regarding Features of Urohyal, Parasphenoid, Technique de Péche a la Palangre du Requin
Hyomandibular and Pelvic Bone of the Sonneur (Lamna nasus BONNATERRE)
Japanese Lanternfishes (Family Mycto- et de L’espadon (Xiphias gladius L.) En
p/zidae, Teleostei) ................................. Atlantique NOrd-Est reerereereerionerriniiinns
- Takaya KUSAKA and Nguyen tri THUC 145 = cooeveeermmmnneen J.Y. LE GALL et G. MALLET 174
Trial Manufacture of the Oceanographic Elongation d’une cable en nylon (en japonais)
Instrument for the Seashore (I) = - eeeeeenne Kenzo TAKANO et Shiro IMAWAKI 178
—Orbital Velocity Meter—(in Japanese)-* Documentation
--:Naohiro FUKUDA and Tomosaburo ABE 156 The 2nd International Ocean Development
Trial Manufacture of the Oceanographic Conference and Exhibition*(in Japanese)::
Instrument for the Seashore (II) = oo Tadayoshi SASAKI 180
~—The New Shaker for the Measurement Procos-Vervatmx: - ++eeerersereeersrerserstoneaesessnsesns 184
of Foaming Factor— (in Japanese) «+++:=+++ Liste de membres

--------- Akio YANAI and Tomosaburo ABE 162 Sommaire du Tome 10



