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Presence of an interparietal bone and morphological variation in the

vertex of the skull in North Pacific common minke whale
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Abstract: The vertex of the skull is regarded as one of the most important categorical traits in
taxonomy in baleen whales. However the previously reported species-specific characteristics for
the North Pacific common minke whale, were based on only a very limited number of specimens
Therefore, we aimed to assess the efficacy of these morphological characteristics as categorical
traits, based on specimens of North Pacific common minke whales collected from the JARPNII
survey (z =106). The frontal border of the nasal bones, as well as the positional relationship of the
end of premaxilla and the nasal bones, were varied widely by individual, indicating that these
traits are not appropriate for species classification. However, the end of the maxilla was located
posteriorly to the end of the premaxilla and the nasal bones in all whales surveyed. Therefore, we
conclude that this characteristics can serve as universal species-specific morphological character-
istics for the North Pacific common minke whales. Furthermore, we found an interparietal bone in
all whales surveyed. This bone has been regarded as one of the specific character of “dwarf”

minke and have not been reported from any common minke whales in the North Pacific.
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Introduction

The common minke whale Balaenoptera acutor-
ostrata is the smallest species of Balaenopteran
whale, and is regarded as an important cetacean
resource in Japan as well as in Northern Europe
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such as Norway and Iceland. Common minke
whales are currently classified into two subspe-
cies: B. a. scammoni in the north Pacific and B. a.
acutorostrata in the north Atlantic. In the South-
ern Hemisphere, there is also a distinctive popula-
tion of “dwarf” minke whales B. a. subsp. howev-
er, the taxonomical classification of this popula-
tion remains under debate (RICE, 1998). For man-
aging whales appropriately, the population esti-
mates of the subspecies or stocks levels are re-
quired. Therefore, taxonomy is one of the most
important concerns for the whale management.
Genetic information has recently become a major
key for classification in many animals. However,
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especially in cetaceans, even though their genetic
differences were not clear, some morphological
differences were clearly observed between
populations in different oceans

(Mivyazakl, 1994). Morphological characteristics

stocks or

therefore still remain an important key for clas-
sification in cetaceans.

The vertex of the skull is the highest part of the
skull, and all dorsal skull bones aggregate at this
point (Fig. 1). This shift in the bones  position,
generally called as “telescoping” is the result of
adaptation to an aquatic lifestyle (MILLER, 1923),
and can be used as an important categorical
characteristic for taxonomy in baleen whales,
especially Balaenoptera (OMURA et al., 1970; 1981;
OmurA and Kasuvya, 1976; WADA et al, 2003;
MEIRELLES and FURTADO-NETO, 2004; MAGALHAES et
al., 2007).

Morphological comparison of the bones in the
vertex of the common minke whale and the
Antarctic minke whale B. bonaerensis have been
performed by several authors (Omura, 1975;
ARNOLD et al., 1987; HorwooD, 1989; ZERBINI and
SmvoEs-LopEs, 2000). Schematic illustration of the
vertex showing interspecific differences have de-
scribed (Horwoop, 1989). A convex frontal bor-
der of the nasal bones (viewed dorsally), the
posterior end of the nasal bones being located
more anteriorly to the end of premaxilla, and the
end of maxilla being located posterior to the nasal
bones were all species-specific morphological
characteristics for North Pacific common minke
whales (OMURA, 1975). However, Omura’s study
was based on only 6 whales, including juvenile
animals. Therefore, there still remains the uncer-
tainty that these results are due to individual
variation or growth-dependent changes, and a
greater number of individuals should be exam-
ined to confirm the consistency of these differen-
ces. Furthermore, based on photographs in
OMmURA (1957), ZERBINI and SIMOES-LOPES (2000)

Fig. 1. Dorsal view of the skull of common minke
whale and the vertex of the skull (surrounded by
dotted line). F: Frontal, Ma: Maxilla, Na: Nasal,
Oc: Occipital, Pa:
T: Temporal.

Parietal, Pm: Premaxilla,

pointed out that the North Pacific minke whales
also might possess an interparietal bone, which
has not been reported previously in this species.

Against this background, in the present study
we focused on the form of the frontal border of
the nasal bones, the positional relationships of the
end of premaxilla, maxilla, and the nasal bones,
and the existence/nonexistence of an interparie-
tal bone, which have been held to be possible
species-specific characteristics. We examined in-
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Fig. 2. Sampling area. Research was conducted in
coastal waters off Ayukawa, Miyagi prefecture
and Kushiro, Hokkaido prefecture. The areas are
50 nautical miles from each port (illustrated by
circle).

dividual variation, sexual differences, and growth-
dependent changes in these morphological char-
acteristics to assess their efficacy as categorical
traits for classifying whale species.

Materials and Methods

We used 106 North Pacific minke whales (64
males, body length: 1.68-8.05 m; 42 females, body
length: 3.73-855 m) collected from water off
Ayukawa, Miyagi pref. and Kushiro, Hokkaido
pref. Japan, in 2009-2012 during the Japanese
Whale Research Program under Special Permit in
the Western North Pacific-Phase II (commonly
known as JARPN II) survey (Fig. 2), conducted
under the special permit from the government of
Japan in accordance with Article VIII of the
International Convention for the Regulation of
Whaling (GOVERNMENT OF JAPAN, 2002). Body
length was recorded as the length between the

tip of rostrum and the notch of the fluke.

After flensing, any flesh or connective tissue
remaining on the skull was completely removed
manually by knife and the skull was then ob-
served. The below characteristics were chose for
the present analysis in order to elucidate individ-
ual variation, sex differences, and growth-depend-
ent changes in morphology. Each characteristic
was classified based on form or position (Fig. 3).
To avoid the effect of growth related morphologi-
cal changes, the fetus was used only for the
observation of the existence/nonexistence of the
interparietal bone. Animals with unclear morpho-
logical characteristics, due to the incompleteness
of removing connective tissues were removed
from analysis.

1. Shape of the frontal border of the nasal
bones (Fig. 3-1)

Animals were classified into 3 types based on
form of the frontal border of the nasal bones:
convex, flat, or concave.

2. Relative location between the posterior end
of the nasal bones and the premaxilla (Fig.
3-2)

Animals were classified into 3 types based on
whether the end of the nasal bones was posi-
tioned anterior, equal, or posterior to the end of
the premaxilla.

3. Relative location between the posterior end
of the maxilla and the nasal bones and
premaxilla (Fig. 3-3)

Animals were classified into 3 types based on
whether the posterior end of the maxilla was
positioned anterior, equal, or posterior to the end
of the other two characteristics (the nasal bones
and premaxilla).

4. Existence/nonexistence of an interparietal
bone and any individual variation (Fig. 3-4)

By removing any flesh or remaining connective
tissue carefully, especially around the parietal
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Shape of the frontal border of the nasal bones (Na).
A. Convex B. Flat C. Concave

Relative location between the posterior end of the nasal bones (Na) and the
premaxilla (PM).

A. Anterior B. Equal C. Posterior

Relative location between the posterior end of the maxilla (Ma) and the
nasal bones and the premaxilla (Na and PM).

A. Anterior B. Equal C. Posterior

Existence/nonexistence of an interparietal (Int) bone.

A. Exist B. Non exist

Fig. 3. Basis for the classification of each character.
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Table 1. Frequency and sex ratio of each types of the frontal border of

the nasal bones.

Types of the frontal border of the nasal bones

Convex Flat Concave
Male 73.6% 22.6% 3.8%
(n =53) (n =39) (n=12) (n=2)
Female 89.7% 10.3% 0.0%
(7 =39) (n =35) (n=4) (7 =0)
Total 80.4% 174% 2.2%
(n =74) (7 =16) (n=2)

Table 2. Frontal border types of the nasal bones in each body length class.

Body length class

Total
<5.0m 5.1-6.0m 6.1-7.0m 7.1m <
Convex 84.0% 92.6% 87.5% 58.3% 80.4%
(n =21) (n =25) (n=14) (n=14) (n =74)
Flat 16.0% 7.4% 12.5% 33.3% 17.4%
(n=4) (n=2) (n=2) (n =8) (n=16)
Concave 0.0% 0.0% 0.0% 8.3% 2.2%
(n =0) (n=0) (n=0) (n =2) (n=2)
Total 25 27 16 24 92

and occipital bones, the existence/nonexistence
of an interparietal bone was examined.

Results
1. Shape of the frontal border of the nasal
bones

There was variation in shape of the frontal
border of the nasal bones. The animals with
convex type were dominant (80.4%, » =74), how-
ever animals with flat (17.4%, » =16) or concave
border (2.2%, n =2) were also observed (Table
1). Such flat or concave borders have not been
reported previously. Therefore the shape of the
frontal border of the nasal was not uniform and
varied individually. Sex ratios within each border
type were compared to clarify the presence or
absence of sex differences. Proportional differen-
ces between each types were not statistically

significant, indicating that there is no sexual
differences in the shape of frontal border of the
nasal bones (Chi-square test, df =2, p >0.05)
(Table 1).

Concave type was observed in only the class
with body length >7 m (# =2). Although it
appeared that animals with flat type nasal bones
occurred relatively frequently in the >7 m class,
no statistical difference was observed (Chi-
square test, df =6, p >0.05) (Table 2)

2. Relative location between the posterior end
of the nasal bones and the premaxilla

The end of the nasal bones was positioned
anterior (52.9%, n =54) or equal (41.2%, n =42) to
the end of the premaxilla. On the other hand, we
also observed a few animals with the end of the
nasal bones positioned posterior to the premaxilla
(5.9%, n =6), which has not been previously
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Table 3. Frequency and sex ratio of position of posterior end of nasal bones to that of the

premaxilla.
Position of posterior end of nasal bones to that of the premaxilla
Anterior Equal Posterior
Male 51.6% 43.6% 4.8%
(n =62) (n =32) (n =27) (n=3)
Female 55.0% 37.5% 75%
(n =40) (n=22) (n =15) (n=3)
Total 52.9% 41.2% 5.9%
(n =54) (n =42) (n=6)

Table 4. Frequency of the position of posterior end of nasal bones to that of the premaxilla. in each body

length class.

Body length class

Total
<5.0m 5.1-6.0m 6.1-7.0m 7.1m <
Anterior 48.2% 48.0% 63.2% 54.8% 52.9%
(n=13) (n=12) (n=12) (n=17) (n =54)
Eaual 40.7% 52.0% 21.0% 45.2% 41.2%
d (n=11) (n=13) (n =4) (n=14) (n =42)
Posteri 11.1% 0.0% 15.8% 0.0% 5.9%
osterior (n=3) (1 =0) (n=3) (1 =0) (1 =6)
Total 27 25 19 31 102

reported (Table 3). Sex ratios were compared
between position types to clarify the presence or
absence of sex differences. Proportional differen-
ces between each types were not statistically
significant, indicating that there is no sexual
differences in the relative position between the
posterior end of the nasal bones and premaxilla

(Chi-square test, df =2, p >0.05) (Table 3).

No clear trends were observed, and there were
no statistical differences between each body
length classes (Chi-square test, df =2, p >0.05)
(Table 4)

3. Relative location between the posterior end
of the maxilla and the nasal bones and
premaxilla

The distance from the end of the maxilla and
these other two characteristics varied by individ-
ual. However, for all animals (# =106), the end of

the maxilla was posterior to the end of the pre-
maxilla and the nasal bones.
4. Existence/nonexistence of an interparietal
bone and any individual variation

In all animals (z =106), we found a bone that
was separate from the occipital, frontal, and parie-
tal bones. In the fetal stage, this bone was not
fused with other bones; therefore, we concluded it
to be the interparietal bone (Fig. 4). The size and
shape varied by individual, but no sex differences
or growth-dependent change in shape were ob-
served (Fig.5).

Discussion

The vertex of the skull has come to be regard-
ed as an important trait for categorizing baleen
whales. OMURA (1975) previously described the
frontal border of the nasal bone in North Pacific
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Fig. 4. Photograph (left) and illustration (right) of the vertex of skull of common minke whale. F: Frontal, Ip:

Interparietal, Ma: Maxilla, Na: Nasal, Oc: Occipital, Pa: Parietal, Pm: Premaxilla.

minke whales as protruding forward—that is, the
border was convex. From the present study, it
was clearly indicated that the animals with this
convex type of the nasal bones were predominant
(80.4%); however, flat-or concave-type animals
were also observed. This study furthermore re-
vealed that the positional relationship between
the end of the premaxilla and the nasal bones also
varied. Because of such wide individual variation,
we concluded that the shape of the frontal border
of the nasal bones and the positional relationship
between the end of the premaxilla and the nasal
bone are not an appropriate categorical trait.
The end of the premaxilla and the nasal bones
extend more posteriorly and are in line with the
maxilla in the Antarctic minke whale, Bryde's
whale, and pygmy blue whale (OMURA et al., 1970;
1981; OMURA, 1975). The degree of the telescop-
ing, posterior extension of the rostral bones, in
common minke whales tend to be lower than that
in other baleen whales. The present study found
that the posterior end of the maxilla was located
posterior to the end of the premaxilla and the
nasal bones in all animals. This positional relation-

ship could therefore be a universal characteristic
among North Pacific common minke whales.

Our study also found that all whales surveyed
possessed the interparietal bone. The existence of
this bone has been reported for dwarf minke
whales and Antarctic minke whales, but not for
the North Pacific common minke whales (OMURA,
1975; ARNOLD et al., 1987; ZERBINI and SIMOES-LOPES,
2000). As indicated by ZERBINI and SIMOES-LOPES
(2000), we found the interparietal bone in
OMURA's figures (1975). Therefore OMURA (1975)
overlooked the existence of this bone, but present
study declared that the North Pacific common
minke whales also have interparital bone.

In conclusion, our study found that the position-
al relationship between the posterior end of the
maxilla and the nasal bones and premaxilla is a
suitable characteristic for classification of North
Pacific common minke whale. The study also
established that the North Pacific common minke
whale possesses the interparietal bone. It should
be noted that the present study was based on
only appearance, not quantitative measurements.
As for the future study, measurement based
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Fig. 5. Individual variation in size and shape of interparietal of common minke whale. Interparietals are marked

by dotted line.

study such as using caliper or 3D scanner would
be more effective to evaluate the morphological
variation and/or species specific character.

In the North Pacific common minke whales, the
existence of two stocks has been reported (KATO
et al, 1992). In the present study, we used the
samples collected from the coastal waters off

Ayukawa and Kushiro, where the two stocks is
mixing (HATANAKA and MIvAsSHITA, 1997), how-
ever we did not consider inter stock differences
and therefore still remain the uncertainty that
the shape and positional variation includes inter-
stock differences. The utility and/or importance
of vertex characteristics as categorical traits for
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whale classification would be revealed more
clearly by future studies using more specific
measurements and analyses of size or proportion
of these characteristics as well as considering
stock information.

Acknowledgments

We thank the former leaders of the JARPN II
Survey; Genta Yasunaga and Takeharu Bando of
the Institute of Cetacean Research; Toshiya
Kishiro and Hideyoshi Yoshida of the National
Research Institute of Far Seas Fisheries. Repre-
sentative Director Yoshiichi Shimomichi, former
Exploration Chief Shigeo Tabata, Takahiro Hara
and the staff of the Association for Community-
Based Whaling. We also thank the members of
the Laboratory of Cetacean Biology, Tokyo Uni-
versity of Marine Science and Technology and
the anonymous reviewers for quick and valuable
review.

References

ARNOLD, P. W., H. MARSH and G. HEINsonN (1987): The
occurrence of two forms of minke whales in east
Australian waters with a description of external
characters and skeleton of the diminutive or dwarf
form. Sci. Rep. Whales Res. Inst., 38, 1-46.

GOVERNMENT OF JAPAN (2002): Research plan for ceta-
cean studies in the western North Pacific under
Special Permit (JARPN II). Paper SC/54/02. Pre-
sented to the 54 IWC Scientific Committee
Meeting; May 2002 (unpublished) 46pp.

HATANAKA, H. and T. Mivasmta (1997): On the
feeding migration of Okhotsk Sea. West Pacific
stock of minke whales, estimates based on length
composition data. Rep. Int. Whal. Commn., 47,
557-564.

Horwoob, J. W. (1989): Biology and exploitation of the
minke whale. CRC Press, Florida, 248pp.

Karo, H, T. Kisuro, Y. Fusise and S. Wapa (1992):
Morphology of minke whales in the Okhotsk Sea,
Sea of Japan and off the East Coast of Japan, with
respect to stock identification. Rep. Int. Whal

Commn., 42, 437-442.

MAGALHAES, F. A, M. M. SEVERO, C. H. TosI, R. G. GARR],
A.N. ZERBINL S. CHELLAPPA and F. J. L. Siva (2007):
Record of a dwarf minke whale (Balaenoptera
acutorostrata) in northern Brazil. J. Mar. Biol. Ass.
UK, 2, Biodiversity Records, 1, 1-2.

MEIRELLES, A. C. O. and M. A. A. FURTADO-NETO (2004):
Stranding of an Antarctic minke whale, Balaenop-
tera bonaerensis, Burmeister, 1867, on the north-
ern coast of South America. LAJAM, 3, 81-82.

MILLER, G. S. (1923): The telescoping of the cetacean
skull. Smithson. misc. collect., 76, 1-71.

Mivazakt, N. (1994): Skull morphology of small ceta-
cean: A consideration of taxonomic problems in
the Short-finned Pilot Whale, Globicephala macro-
rhynchus, in Japanese waters. Honyurui Kagaku
[Mammalian Science], 34, 31-42 (in Japanese
with English abstract).

OMURA, H. (1957): Osteological study of the little piked
whale from the coast of Japan. Sci. Rep. Whales
Res. Inst, 12, 1-21.

OMURA, H. (1975): Osteological study of the minke
whale from the Antarctic. Sci. Rep. Whales Res.
Inst., 27, 1-36.

OMURA, H., T. IcumARA and T. Kasuya (1970): Osteolo-
gy of pygmy blue whale with additional informa-
tion on external and other characteristics. Sci. Rep.
Whales Res. Inst.,, 22, 1-27.

OMURA, H. and T. Kasuya (1976): Additional informa-
tion on skeleton of the minke whale from the
Antarctic. Sci. Rep. Whales Res. Inst., 28, 57-68.

OMmURrA, H.,, T. Kasuva, H. Kato and S. Wapa (1981):
Osteological study of the Bryde’'s whale from the
central South Pacific and eastern Indian Ocean.
Sci. Rep. Whales Res. Inst., 33, 1-26.

Rice, D. W. (1998): Marine mammals of the world:
systematics and distribution. Special Publication
Number 4 of the Society for Marine Mammalogy.
Allen Press, Lawrence, Kansas, 231pp.

WAaDA, S, M. Ostt and T. K. Yamapa (2003): A newly
discovered species of living baleen whale. Nature,
426, 278-281.

ZERBINL, A. N. and P. C. S(MOES-LopEs  (2000): Morphol-
ogy of the skull and taxonomy of southern
hemisphere minke whales. Paper SC/52/0S10



10 La mer 54, 2016

presented to the 52" TWC Scientific Committee
Meeting; June 2000 (unpublished). 28pp.

Received: December 4, 2015
Accepted: February 1, 2015



La mer 54 : 11-27, 2016

Société franco-japonaise d'océanographie, Tokyo

Fish assemblage and diversity in the developed tidal flat and sandy beach at the
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Furuhama Park, Ota City, Tokyo, central Japan
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Kana TAKEYAMA®, Kota NAKASE® and Takahiro IwAkAMrY

Abstract: The Furuhama Park, which was improved and developed artificially in 2004 at
Heiwajima artificial island of Ota City, is located at the innermost part of Tokyo Bay. The Park is
composed of the tidal flat (1ha) and sandy beach (1.2ha) in east and west, respectively, with a
shallow water area (4.6ha) between them, and separated from the outside canal by submerged
dikes. Monthly samplings of fishes were carried out in both the tidal flat and sandy beach by using
the small seine-net from May 2014 to June 2015. A total of 31,736 individuals representing 35
species of 18 families were collected, almost all of them being larvae or juveniles. No remarkable
differences were detected between the tidal flat and sandy beach from the viewpoint of numbers
of species and individuals per towing and species compositions. Three gobiids, Acanthogobius
flavimanus, A. lactipes and Gymmnogobius breunigii, were determined as resident species. The
numbers of marine fishes and ayu Plecoglossus altivelis altivelis, usually drifted by tidal/shore
currents and being dominant at shorelines of the inner Tokyo Bay in summer and winter,
respectively, were relatively low when comparing with other areas. This study suggested that the
Furuhama Park would provide diverse habitats for estuarine fishes, but the insufficient water
circulation would make the Park unsuitable habitats for marine fishes.

Keywords: Larva, juvenile, Tokyo Bay, life-cycle category, life-style category
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Y (13& AL O % IKEER 26m 12725 FTH
EWL, &G oW I IEKERD 2m (SRR E
BliE) ZERL7-b0THsH (i, 2008 771l
134, 2013) (Fig. 1)o
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Fig. 1 Map showing the monthly sampling sites at Furuhama Park of Ota City in the inner Tokyo Bay.

SR MARE ke BB L CABEERER DY %
BOEBINTE A (BAITD, 2004), BAED I
AR R, REICOWTDE=S Y ¥ 7
XN TWD (P, 2008 : HilEA, 2008), F
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MOFMRE %o THRERERRAREOH N % Fo
THRYHMATYS ] BENRFEEERO—DDH
Bl LT FiIFshTns (et =%8s
WE7ert, 2011)

3. BEHE

FHEORER, WHETIE 2014 5 H 225 2015
FO6HFET, TETIZ201446 H225 2015 45
HECT (7L 201449 & 11 H, 20154E1 H
EARBAD), A LI, KW o 0 A o T
AT 720 B, HIETHTETD, KEN Im
DM N, 2006) WAL 7. REICH W
DIF/NEIH A (RlHEES : R & 45m, & & 1m, #
H 2mm ; JAfEEE - SO 2mx & & 1m, £ &
55m, #8H 08mm : Kanou et al., 2002) T, #i#g»
A OWEAHR) 4m 127 5 X 912, THICH-> TR
25 m#% 2014 4E 5 A (iE7207) L 6 A (gL +
) 130, oAIE2HEMELI, oo
R1213% < OB Bl L 72729, KRIE Tl
WAl A% (Table 1 @ Individual no.) BAMZ 1 W,

W70 DR E . T2, FEOBITK
i & ¥i4%% YSI / Nanotech #t® EC-300 C, &
3% DO % HORIBA #:®» OM-51 Tl L
720 RIRRIZHE 12 ¥ 54 6cm, AR 350cm® D
ar7Hr7I—EHCTREL, BHIIZEE T
B3 (2014) (2 L7225 THrguk 200 & R 1%
63um D TORG %KD,

FREW B T2 HI1210%HAREIVSY »
TREEL, MIREICFRbR -7z, TOBMAEIIET
ZEHL, MolE, MEBosHE, REOWE
AT o 7zo FEOMIEIZF LS (§) (2013) & il (f)
(2014) 12wy, 4 LI B X OFtOBCHIE S
(@) (2013) \ZHE> 7z F 7z, MMANIE 2> (2000)
WP THRBERE (FM, fef, Hf, ) &
MGG A Life-cycle category (V7K £, 13 [l
fi, BTSSR, AR, KA,
B & OFHBER Life-style category (MEfER, —
R fEAY, JdE - BRA) 2 X4 L7,

4. & R
4.1 KEB&#ES, DO, EL

Kilk, #5, DO WOV TIZH S To#IZIE
LA Do (Fig 2)o Kiltid 7 12 30T % it
ATHREZRL, RIKIZ2 ATIEZIOCTH -
720 WA EF IS AFITH EINTZ/RL, 9
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Table 1. Fishes collected at the sandy beach and tidal flat at Furuhama Park of Ota City in the inner Tokyo Bay

from May 2014 to June 2015

Sandy beach Tidal flat
Order, family and species Individual % Rank Size Developmental Life-style Individual % Rank Size Developmental  Life-style Life-cycle
no. range (mm) stage category no. range (mm) stage category category
Clupeiformes
Clupeidae
Konosirus punctatus 8 5.6-14.1 L P&S 19 0.15 6.8-13.7 L P&s M
Sardinella zunasi 8 7.0-95 L P&S 56 043 9 7.7-182 L P&s M
Cypriniformes
Cyprinidae
Tribolodon brandti 100 0.54 8 32.1-55.8 J P&S 2 43.5-46.1 J P&s An
Tribolodon hakonensis 7 42.6-54.8 J P&S 0 F
Tribolodon spp. 106 0.57 7 21.7-349 J - 0 -
Salmoniformes
Plecoglossidae
Plecoglossus altivelis altivelis 400 214 4 11.5-40.5 L-J T 400 3.06 4 12.4-36.8 L-J T Am
Mugiliformes
Mugilidae
Chelon haematocheilus 3 16.1-26.9 J P&S 0 M
Mugil cephalus cephalus 3017 16.17 3 20.9-53.1 J-yY T 1031 7.88 3 21.2-43.1 J-yY T M
Atheriniformes
Atherinidae
Hypoatherina valenciennei 9 0.05 8.4-44.7 LA P&S 175 1.34 7 6.6-19.4 L-J T M
Perciformes
Platycephalidae
Platycephalus sp. 2 12 8.0-76.8 J-y T 1 313 Y P&s M
Lateolabracidae
Lateolabrax japonicus 34 0.18 12.4-104.2 L-Y T 3 13.4-18.2 L-J T M
Leiognathidae
Nuchequula nuchalis 1 6.3 L P&S 0 M
Sparidae
Acanthopagrus latus 5 10.9-26.6 L-J T 1 14.1 L P&s M
Acanthopagrus schlegelii 1 9.7 L P&S 14 0.11 9.5-14.4 L P&s M
Sillaginidae
Sillago japonica 29 0.16 77-413 L-J T 10 8.4-335 L-J T M
Teraponidae
Terapon jarbua 17 15.4-28.4 J P&S 0 M
Stichaeidae
Dictyosoma burgeri 1 71 L P&S 1 10.7 L P&s M
Pholidae
Pholis crassispina 2 56.2-76.4 A P&S 2 37.0-81.2 Y-A P&s M
Blenniidae
Omobranchus fasciolatoceps 0 4 3.2-44 L P&s E
Gobiidae
Acanthogobius flavimanus 4355 2334 2 7.2-65.0 Y-A T 4853 37.11 2 7.8-56.9 L-Y T E
Acanthogobius lactipes 62 0.33 4.8-48.2 L-A R 10 4.6-44.2 L-Y T E
Chaenogobius gulosus 69 0.37 10 4.2-32.4 L-J, A T 195 1.49 6 43-17.9 L-J T M
Eutaeniichthys gilli 1 3.9 L P&S 2 6.8-9.81 L P&s E
Favonigobius gymnauchen 72 0.39 9 8.6-51.1 J-Y T 13 0.10 10.1-45.2 J-Y T E
Glossogobius olivaceus 18 0.10 5.0-16.2 L-J T 0 E
Gymnogobius breunigii 9964 53.40 1 5.5-53.8 L-A R 5889 45.03 1 L-A R E
Gymnogobius heptacanthus 4 13.6-38.0 L-J T 14 0.11 L-J, A T E
Gymnogobius macrognathos 8 16.1-25.6 L-J T 138 1.06 8 L-J T E
Gymnogobius petschiliensis 189 1.01 5 5.3-39.4 L-J T 199 1.52 5 L-J T Am
Gymnogobius urotaenia 25 0.13 7.6-28.2 L-J T 16 0.12 L P&S Am
Mugilogobius abei 4 8.5-12.5 J P&S 1 J P&s E
Redigobius bikolanus 8 5.5-13.6 L-J T 2 J P&s E
Tridentiger obscurus 13 0.61 6 6.3-15.5 L-J T 20 0.15 10 L-J T E
Gobiidae spp. 3 6.1-7.95 - 3 - -
Pleuronectiformes
Pleuronectidae
Kareius bicoloratus 0 1 38.0 J P&s M
Tetraodontidae
Triacanthidae
Triacanthus biaculeatus 2 6.2-7.6 J P&S 3 5.3-6.9 J P&s M
Tetraodontidae
Takifugu niphobles 1 15.2 J P&S 0 M
Individual no. 18658 13078
Species no. 35 30
No. of towings 30 19
No. of ind./towing 622 688

Developmental stage (A, adult; J, juvenile; L, larva; Y, young), life-cycle category (Am, amphidromous fishes; An, anadromous fishes; E, estuarine fishes; F, freshwater fishes; M, marine fishes),
life-style category (P&S, passersby and strays; R, resident; T, transient). Percentages in individuals to total fishes in each sampling site are given when they exceed 0.1%.

"5 25 iR TH o 7z W OFIIL I T
163, THTIX 160 TH o 7zc DO IZE LI
2T IFIE 4 55 6mg/L T, FNPSoFE
HiTlX 6mg/L 272, 2015 4E0 5 H O mjH
L6 HoEcidE <, 11 75 ldmg/L /R L
72o DO ®F31% 6.4mg/L (#EdE) & 6.3mg/L (T
H) THotz,

Ji - O e AR I D C 187 ~406 um, F¥
258 um, T T111~167 um, ¥ 137 um TH
D, $TRTOH CTHEILIFED ) TKE D7 (Fig.

3o RBICHLTIREAICL o THhRDEND
5H00, {FET06~63%, P 305%, TET
24~57%, V¥ 347% TH -7z (Fig. 3)o

412 HRBEOHE

R 7 H 16 B 33 il 18,658 A (30 [ K
e, 1 RiEdH7z 0 622 fifk) HHRHE S 7z (Table
1: 72720y 7 A IBAEEAE Tribolodon spp. &
INERRH B ERE Gobiidae spp. i3IS & O T
Wiz, FETIZ 8 H 15 B 29 i 13,078 M4
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Fig. 2 Monthly changes of water temperature
(Top), salinity (Middle) and dissolved oxygen
(DO: bottom) in the sandy beach (open circles)
and tidal flat (solid circles) at Furuhama Park of
Ota City in the inner Tokyo Bay from May 2014 to
June 2015.

(19 MR8, 1 8 H 7= 688 k) AR S 7z
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Fig. 3 Monthly changes of median particle size
(Top) and mud-content ratio (Bottom) of the bot-
tom soil in the sandy beach (open circles) and
tidal flat (solid circles) at Furuhama Park of Ota
City in the inner Tokyo Bay from May 2014 to
June 2015.

v 4 5 ¥ Nuchequula nuchalis (1), 2 b b ¥F
Terapon jarbua (17), 7Y Glossogobius oli-
vaceus (18), 7 ¥ 7 7 Takifugu niphobles (1) ®
T3 AR TH 720 d, T OMARE
SNZHIE, TR TOHRELZITo TV 5, —H,
TEOAMB L7201 V35 X ¥ K Omobran-
chus fasciolatoceps (4 fifk) & A4 > AL A Kare-
ius bicoloratus (1) ® 2 5 IR TH - 7=,

4.3 BHREAFHORAZRL

MR MM A & B2 4 FIR% (lFgE T 12 i,
THTI3H) 2Rz (Figd)o wmAE, #ET
F7HE 12D 3H, TETCIZI2HD 2/ T
Holze THIZIZTETHRA LA, Ry
B i3%L, 6MTHho7z Ml b I
IR, BFEL 72,

TERED 4 HITREZ L %), T 1 Rild 7
D 5952 i1k, T T 4547 A FRE S N7z
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Fig. 4 Monthly changes of the numbers of species
(Top) and individuals per towing (Bottom) in
sandy beach (open circles) and tidal flat (solid
circles) at Furuhama Park of Ota City in the inner
Tokyo Bay from May 2014 to June 2015.

(Fig. 4)o A%, #WETIE 11 HE 12 Ao 19 fH
&, FETIZ 12 Ao 3 A (A1 BIC3RELTT-
TWiRW) Tholzo MM e HIZHEISKIZH
TR ISR L, &9 SFI T T L 72,

44 HFERR

% 7 A BB & BRI BB O W
TIHAEGERRIZHEE TE vz, 22 TlRiER
o 33 fifi 18549 ffk, +# @ 29 i 13,075 Mtk %
WHET 5 (Tablel: 7275 LEBSO I 1 %48
H7ZVITHEHELTWAEZD, K% 9098 il fk &
6,483 AR TIT-72)0 MR E TE T, HBL:
FHOAETGRR O EE, RO XS ICHETHIHE
R THIZIER U TH -7 (Fig. 5) @ M — ]
f GREET 33%, T T 38%), iEkf (52%,
48%), W3 a1k £h (3.0%, 3.49%), T[] 5% £
(91%, 10%), KM (RO 30%) ; ALK
— R (3% T 78%, TR T 84%), ikl
(18%, 12%), Ml f (04%, 0.02%), Wi
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Fig.5 Ratios (%) of species (a) and individual (b)
numbers by life-cycle categories in sandy beach
and tidal flat at Furuhama Park of Ota City in the
inner Tokyo Bay.

mlitEfh (34%, 4.8%), #eAkf (HELED A 0.03%) o
FEL Ik LA % <, RS I
DML L Twiz,

AP O TIE, #HET 8 Ik (7H) &
W (6FF) 29 b2 CHBIL, S5O
10 HETHifi L7z (Fig. 6)o 20154ED 4 AL 5
ik b m S 5 HASIHBL L 720 il
WHAIIMEDS AL 6 AIC 1D 50T 2 HATH
WUz WRIEGESIZ T H2S 4 HIZHhIFT 24
HDHWIE A, RAKMIZ 201446 H & 2015 4E
5 AW 1ALz, —HTFROME T, 4
HESBH, 6 H, BLU10 IS RzDZ <L
(G MBL, WAfIZ4 AL 8AIIHRSED4TE
MU L7 (Fig. 6). 3 H & 4 Bz idmjfl i fh
% D 3L 72,

AT, RT3 H Gk 1 RiEH2 Y
1,300 1K) & 4 H G4 5554 MK, i al 5k
1226 181K) ([Cl% ZRsk L7z (Fig. 7)o I
E2H256 HIiZ»rT G HIRDRWD) £L<
HBLL 72012 LT, kfud3 HE 4 Hit%<
WBLL 720 3 [l 4001 2014 4F 6 12 31 fE kA
WBLL 720 —HTE T 3 Gk 507 k)
&4 7 G 4,259 84R) 125 % % icék L 7= (Fig.
7)o WX 3 H2 5 6 HIZHhTT, #EAkfiE3
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Fig. 6 Monthly changes of the number of species by life-cycle categories in sandy beach (Top) and tidal flat
(Bottom) at Furuhama Park of Ota City in the inner Tokyo Bay from May 2014 to June 2015.

HE4 R MBI 720 Wfla A 4 12
181 Mk, 3 H1Z 101 kI3 L 72,

45 FIRAHEKX

ARSI OWT S, it 33 A 18549 Mk,
T 29 F 13,075 k2% 512 L7z (Table1)o
HBLL 72 SR O RSN O R & AR O E &

(&, #EE TE CRBEOMEMEZ R L (Fig. 8) -
PR — VAR (ST 61%, T8 T34%), —
WAL (48%, 45%), Wi - fRE (45%, 52%)
RS — AR GRFE T 54%, THT45%), —
BRI AETY (46%, 54%), M - HRT (08%,
1.0%) o FEELCIE—EfER & il - R %
Mo 72h, EARE TR AR & — IR AR Y%
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Fig. 7 Monthly changes of the number of individuals per towing by life-cycle categories in sandy beach (Top)
and tidal flat (Bottom) at Furuhama Park of Ota City in the inner Tokyo Bay from May 2014 to June 2015.

"o7ze

FEECTIE, T 4 ISR RZ O 11
fizidk L7z (Fig. 9. —FREERIIMo Hi21d
MO THOMEZZEB L, FEHWEEMIERS
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L7z (Fig. 9)

AT, LT 4 FISHAER & — R fe R
D1 HMEH7-0 3673 Mk E 2278 Ik, 3 HIZ—

R AE R @ 1,303 A2 & {12 % %2 » 72 (Fig.
10)o B2 S22 TE A AR D 100 il &
UFTAhRhot. & Il - HRENT 2014
AE 6 HIC 35 MR % fodk L7248, Ao H1iZ 10 1@
Rk T, ELICLIP otz TEHTHA4H
& 3 AR (1911 kL 895 fifk) & — i
R (2,631 Mk L 637 flMR) DIEKEAZL 5o 72
(Fig. 10) o Z Do H Tl 100 AR il 72 72 22>
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Fig.8 Ratios (%) of species (a) andindividual (b)
numbers by life-style categories (P&S, passersby
and strays) in sandy beach and tidal flat at
Furuhama Park of Ota City in the inner Tokyo
Bay.
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< 004% (%) & 007% (Fi8) 725720 KM
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1) BEETFE AWMETHOLNERKESLSLS L
DD RXFEOWFIE TE TOMRMII XL 2RET
X, KDL BB SRS PR o7 BT
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L5 fiIE FE -7 K UME) 5 Fi%ed MAEd 4 A
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U A AL o R O HBUETE S 13I2H o
29 L2 oD, FE s iE, BXY
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N7 MCEREESNTWSLZ & (RRIEH, 2004),
BLOINS OUHENAREKDOTEAR L0 O
2R CDICIERREIRIC L > THER T
52 & (FAED, 2004), ZREICL > THRANT
WhEEZLNDL, S5ICKIERES, DO, K
TP TS, WL TRETRIEIEALEDN R
<, FHIMZALD FBEREm AR Sz, KT
FIRLEAR I D W T, HEHED T AYK & 725 7275,
CHUTFEISGER TS (HRIZH, 2004)

R & TR THTOEDE S N0 I
BMLTTHh D, 7THAMHEDOAMIMBI L7225, &
NOHIEAEE D v (153 1K) 2 LR FEHE
FEAMIHEM T T RS TE LW &0 D, B
HBIL7-b o Wi Cc&E 5, 72720, w74 (T
il & 74 BB (106) 3L Ttk
F (17) CHELTE, ZIEOBRALREDD
BPBELTWATEL YL, I TIRITHEIC
RSN RN ANR— A DB 5 HFEE I RER I IC 1
WL-Z206N5, 72, TEOAIHBL
DFEIFHFEVREL TH VLA O 2H5 KT
T, INHEAROLHE - HRichsrLEZ LN,
2) TEORTEE KHEsD S LoD AH%Z
B3 AHTO 2000 4E 2 H225 10 H, T3 2001
FE2HNH 2004 4E 6 H, B L LHEZD 2004 4F
10 H205 2014 4E 10 A £ TOWBAFHIZOWT
i, KHEK (2015) " TW5b, REFER
FHEHZMWTH LA, THETDISEIFZEDR
220 B} 39 ffi 2 RNEAFE (FF 7@ Tridentiger &
v ¥ T )& Gymnogobius O 1 ) 2FLFRINT
Who BHLHTH B VI THF RIS f
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Fig.9 Monthly changes of the number of species by life-style categories (P&S, passersby and strays) in sandy
beach (Top) and tidal flat (Bottom) at Furuhama Park of Ota City in the inner Tokyo Bay from May 2014 to

June 2015.

=K ¥+ F Anguilla japonica X° ¥ F X
Acanthopagrus latus 7 £ 15 FHHIZ DT » Tw»
bo UL, LHEFOFAD3 M LATbhTw
HTWZ EL—NTH DA, LHEIEBEME 272
HEIZNEIERELL G RV EERL TS E
bEZOLND,

AL K $ 5 &, BEHEITE LD, K
MIETHRESIN LD > 72DIET I = A Dasyatis

akajei & 51 ¥ 7 F A 77 ¥ Engraulis japonica, =
R FF, 7V A I Y Hyporhamphus inter-
medius, ‘£ A Y R 7 Chelon affinis, 7 1% F
Gerres equulus, 3 A XY Upeneus tragula, A
I NY Acentrogobius & ® 1 Fi, =% T ¥
Pseudogobius masago, 7 H F ¥ ¥ <Y Tri-
dentiger trigonocephalus, 3 I X N ¥ Luciogo-
bius guttatus, * ’N)v Sebastes J&» 1 Fi, ~a 7
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Fig.10 Monthly changes of the number of individuals per towing by life-style categories (P&S, passersby and
strays) insandy beach (Top) and tidal flat (Bottom) at Furuhama Park of Ota City in the inner Tokyo Bay

from May 2014 to June 2015.

L A Pleuronectes yokohamae ® 13 TH 5 (7
I\ Chaenogobius annularis itk 2 LT
72A%, TN K8 X Chaenogobius gulosus D il
FEDOTFEMED W Z EAYKRHX (2009) 12X 5T
BIhTwazo, Z2TEBRINLE). 1272
L, frilnds (2013 : Al 2012 4620 5 13 4F)
2L 2 TETOTHLEEMOMETIE, Z0)
HLAINEBEITFINEPERIN TS, —

FH, KETOAFESIN2DIEY 74, T2,
> ua ¥ R Sillago japonica, ¥ A F ¥ ¥ ¥ R Dic-
% r & 2 R Pholis crassispina,
v &Y Eutaeniichthys gilli, T FN¥ Gymno-
gobius macrognathos, 7% 7 7D 3MMTH 5D, Z
I LBl 0L, REFEOENILD L
CHPKREVEEZ LND, BIZIE, ARWZETER
EENTVWRWT H A R EITHEMTIZIZEA

tyosoma burgeri,
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Fig.11 Ratios (%) of species (Top) and individual
(Bottom) numbers by life-style categories (P&S,
passershy and strays), shown by each life-cycle
category (Am, amphidromous fishes; An, anadro-
mous fishes; E, estuarine fishes; F, freshwater
fishes; M, marine fishes) and sampling site (SB,
sandy beach; TF, tidal flat) at Furuhama Park of
Ota City in the inner Tokyo Bay.
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Fig. 12 Ratios (%) of species (Top) and individual
(Bottom) numbers by life-cycle categories (Am,
amphidromous fishes; An, anadromous fishes; E,
estuarine fishes; F, freshwater fishes; M, marine
fishes) ,
sandy beach and tidal flat of the present study;

shown by sampling sites (SB and TF,
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Tama-gawa River mouth cited from Kohno et al,
2014).
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Fig. 13 Ratios (%) of species and individual numbers by
life-style categories (P&S, passersby and strays) for
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(SB and TF, sandy beach and tidal flat of the present
study; Ebitori, Keihin and Haneda located at the
nearby Tama-gawa River mouth cited from Murase et
al., 2014).



K55 S & DU O FHAM 25

PRSI E SN T WA D, T & HEIZH
BT 268ICHF D ET RV,

2) HBAEEIZR WD, BUEIBLT 2 M oM
R, BRATOZNS L %D, HDHVIEE
NLL L DRI 5TV A,

3) 7 LBRBEMIIIEANESLT S L) RIRR
TREPo720, &5 WIZHBLY IR
B 5 72O AT RER DR E T B 0] Rk 23K
Dol EwnoslEELH 5,

4) WA OIS, FEIFEN 235 S BB
L7z
£ 2) & 4) ofiFE, AL REARE

HEPLTE MM X ) 2T 20

P, LV EIRTEETH 5,

558 EOEMARREIE, BEATLL XS RHT
DNFBEBEAREZ ED X ) ICTED 5 VIZmiE
M2 B THER LTV AT TIE R L, uk
WiZa oy MOiREEFEEZREL, 512%
W L T\wa (i, 2008). Z DR,
JE Y R & AR THEBRFELLIZ v E v ) K
HoTwa ([F1Z2, 2005) Z &5, Fill
LB R VEYHORIEDR AL NI EE 2 5T
W2 (BEIEA, 2008), ZAUIMBEICDHTIEZE
LEEZEZLN, EHICEBRFLE & oS EALK
O L L Co&El 2 R 2 e WifRES
5o

AHETE TH LB A LR XS TIHHER A
L v GEEIZ2y, 2003) 2 & 205, EF (2012)
& o T, ZORREIPBELZ0S 0N, AL
WHERORAR LD, H 25O D 5 D H
EWRT A LERBT/IHINTwE, Lzdo
T, AW CHAERL AR SN2 &g,
ANLOTERMER L ERT 5 L THRERIEHRTDH
bo 72721, AERMENESNIZOIZEY) ¥ T (i
EETE) C#WEDT ¥ Y ant Acanthogobius
lactipes TH Do INEIZOWTHlEEE THEE
R LTHR a0 oM F Thvl
L, WfEREHEINE, 411134 (2013)
THPL ) KEO=NEREPRESNTEY,
3 OURETREIIA TN TN D 2 LATRKE S
TWwb, 29 LfRIEE, REnimRe T8, B

FUOESGE a7 MICERTAILICE ST,
S E CTHOERTE ZRENEZ bh:
ZEICERNTAEEZLND,

Lt 5B S E DN AR OWITIZOWTIE, %
T ED L ST LT 5 Oh % BAKIZHH
LRICTHI L L, HEBNBOMOWHEE S5
WCFEHNCIL 2 T8 2 EDBRETH S, TNHIZ
HEoNT, SHROFFBOREROBH Y Jizon
TR ZIRRT A LW s NS,

6. #/ FF

AF7EZTTOLHICH7Y, REREDOHT %
P SNWEHOMAEICD THhx wizi2wniz, B
SEEEAER R GORBEAMFRE A8
DY % B X OKH X O# T SR T O 5 4 1285
LR L ST E T B L TV 7z72n7am
MRS AR B DR ED R S A L
F 3 AWFgEIE JSPS BHF & 264 (B) 24310028
BI U (C) 15K00654 DBIKL % 3\ CTHh L
L7

BEHR

JEE AR (1997) @ WEUE O RER L BREIOIUR, K
Y, WEEBRB OB HHE - RS ERR
(W) HRRUE LS, S s, w5, 45-73.

HermosILLA, J.J., Y. Tamura, M. MoTEKT and H. KonNo
(2012): Distribution and community structure of
fish in Obitsu-gawa River Estuary of inner Tokyo
Bay, central Japan. AACL Bioflux, 5 (4),197-222.

EHWIA (1989) : T F K. IR IS - KEAEEE -
ARG (B - 15 RS 7 — 28 WETHAR
DKM, &R, R, 623.

MRS ZZERAMIZERT (2011) : [KFES DL S LDk
AR ORGHLA GRS - KRHIX). &360, i
OB EROTGH AN T 2 94k, F
B 22 AF BE N T8 D5 AR A U P SR AR S s e AR
A, 76-82. (N PHE by # & i P BUOR A BB R
HP http:// www.kantei.go.jp/ jp/ singi/ kaiyou/
enganiki/houkoku/h_ootaku.pdf)

SrHIBG - REARWET (1900) @ HUE R A #
M/ —. KEFASE REBAKER), 8 (2),
1-220.

TNAAER (2006) @ TEBOME. EHE (i) $Og



26 La mer 54, 2016

B MoBEKEE P, B 73-81.

Kanou, K., H. Konno, P. ToneNuNUTl and H. KUROKURA
(2002): Larvae and juveniles of two engraulidid
species, Thryssa setirostris and T. hamiltoni,
occurring in the surf zone at Trang, southern
Thailand. Ichthyol. Res., 49, 401-405.

IR - AR - EHE (2000) @ REENEOTE
WML ZOLRM. MRS, 47, 115-
129.

TNFAIEAS « AN - BRI — - TR (1999) @ R0
DOFMATEHTRESNZF 7 E I NEED R
Y OfHEM. La mer, 37, 59-68.

Iz - EHEA - B - MR (1978) @ BT
MR BT BB L & M (T, &
TR (BT AEdRR), (72), 115-124

INARIRR B - e % R (2008) 1 KRS B S & DL AR
ZIGH L7 KEBRESE OG0 Z 5 L fH
7 E RS O M BER A, KB BRI RS,
1 (1), 18-52.

MEE (2012) - WEBOMIE e & BRI
AWHEY - TEHE (i) TLF R OBRBES: % 8
Lir-Z25 20 128, FRIKENRE,
Bt 85-106.

WEE (BEE) (2011) : WAUEOMEL P, B

TEPE - JIGAA LY - AHURE (2012) C WGEE 5T
LD BREEEBFEORER. NAAE Y - il
(f) LA RT OB MaB Lt - E2 5 - F0
HH 127, RHRORFMMRES, W, 11-22.

B - BERIEN - AL - BRERDZ (2014) @ I
WML b %) BB RO B~
SO PRI ERBERAT E R H e (F),
) HE ] 20 K B B 35 T A e A R S~ SR
WG E 5B OES~ 1 152-166. ) HH 2K I83R
AR R H 4, W URL:http//www.thei
c.go.jp/haneda-iinkai/view/iinkai/Download/201
40317/07_3bubsyou.pdf

WEFE - R AR - ERIE N - It (2008) ¢ UL
BRIIAET 2 NLEW Iriss)) ofggM. |
AREY I SN, 63, 133-142.

Gk - LHAS 4 - JoIlg: - I - e - 5
R - =858 (2003) : BN T OB E
W) oKt Lamer, 41, 28-36.

MUEE - AIRH 05 - AL - BEEA A - B
(2014) © FIHZ2HEHE A M O BRI % BT 1T
BHEFHTL2AHICEDL)ICEETLO

2 HAEWHBAREE, 69, 57-75.

Rk () (2013) © HAREMAEKRSE SFEOME
R MRS R R, L

RS (2008) 1 ALTEROB LB L OE=ZSY »
7. RO T A, 8:42-47

FRE K - AL - AR R - IUARIER] (2008) © AR T
BB SN - TROREE=%1) ~
7. SR SUSE, 24, 765-770.

FEAS A - K - RBRIERT - /R —5% (2004) @ A
THRERTHEICE S %) TEEREEOEEIIS
W, JBVEBSS R OCEE, 20, 419-424.

BRSSP R - ML LSS - R YA ST - RATEE
(2005) KRARWIHFICHE SN2 TE - HEOE
YRR, TR B SRR A, 21, 647-652.

Ml (R (2014) @ HAREMEMAIKE B W
WA, AL

KHIX (2000) : PG 11 AFEE PR 8] B Al
. KHX AR

KHIX (2009) : R 20 4FEE PR S5 8 B i Al
5 KHAebis T v 7 —.

KHIX (2015) © PR 26 4E1E a5 30 BRI il Ak
HE K H DXAR T H A B

BT - RIS - TR 3ERE (2004) 1 KRS B S &
DL R - FREFE & GBI O T ot
A —. PER SRR, 20, 299-304.

KA (1984a) + WEE QM (1) 1 30 FR o
EWAH. R E A, 30, 9-13.

TE/KIL (1984b)  EUE O MAH (2) I 40 £
WA, R & A, 31, 135-139.

KR (1984c) + RO MAE (3)
WA, R L AN, 32, 168-172.

SRFE 2 - BEHAE (1993) IR CTHER S+ &
WNE oA RS 5 NERH 4 L e
M AEEE, 4 (11, 2-6.

Prildgs - ANEE - BAY TR - SRR - AiEiox -
TR - S EAT (2013) @ @mpIs o+ R
WL728 4 K= VordhRaE HAR%E
AOCHE B3 GlEAEBHZE), 69 (2), 1.1030-1.1035

A S« KR (1998) : SREUE NE T O IR E O
28 L BEREAL. AT, 30, 347-359.

FRRBRBE IR A R K R AER (1985) © WFl 57 - 58 4F
JE BURHES NS A R A A . RO BR B PR A
SRR PR ATE, HRL

HUHE (2006) P IEE Al st CRAUHR R % s HP
(http// www.kensetsu.metro.tokyo.jp/ kasenseib

A0 50 £



K55 S & DU O FHAM 27

ikeikaku/pdf/utikawagaiyou.pdf)).

IR - R SREL - R - BIEBEL - RIE=01
WEFE - It (2004) @ HCRTE NTE O A L
2 Mol CEVHERME AR &/ URBHOLNR) OIFHE
M. La mer, 42, 35-42.

ZfF 201644 H 7 H
ZH 2016 4E 6 7 10 H






La mer 54 : 30-41, 2016

Société franco-japonaise d'océanographie, Tokyo
=4 A
+ =

1. 2016 fEEERR ARG
6 H18 H (1) HALS&fE CERHBEILFE) 12Bw
T 2016 FERERE % P L 72,
2016 4E1E (85 57 ) HALMEPEF SR A#HTS
H W:201646 H 18 H (4) 151 10 45~ 15
1 50 45
AN HALAAE &3kt 501 5=
I B RE O B OMRE 4T
v, K925 (RS 29 %, BT
RICEBHIE634) 12X, RREDOH
VO (ZEB¥13240 1/6 DLEo W) A8
= s
W ORVBAE
81 R 2015 AR EEMGE
1) FEBME GEFEE%D)
2015 FEEDLBHIL 3 %A (BEEE 1 44
%, ERBE 1AM, BHSEB X OFAESAY
Wz L, BB H 1R
(2) IEBIRI GRS g
@ FFEB& 1M (6727 HALAHE), BFHE6
(4/6, 5/1, 6/2, 7/28, 9/17, 3/10
RUEERS), WA 1N (6/27), “AirhFge
JgFax 1Al (6/27), %516 Inl HALAES: S
YRV A (11/17-21), % 16 ] BT
Y YRY Y NFEATRAS TN (4/6, 5/1,
6/2, 7/28, 9/17, 10/8, 10/19 HHIHEEEK
=)
@ HALBIM Mk ks (6/14 HALSER —
AL, 12/14 HALEAE — /Nl
WS, K - i R A IE R A T i
(8/27 #FEER — KM, 11/26 MEFEK — /Nt
)
@ FEEHEE, SREZ FLAHBEZRRT
Bd R o 9 ft
@ ZHE1M WXHE2MtoRSE
(3) MmEMR (HFHREZRR)
45k [Lamer] #53%1-25, 3-4 55T,
FHEBLOCEEODL, 1 5HERITKES
n7z.

% W

i =

B2 5HEAE 2015 AFEICC ARG B L O AR
(1) 2015 4F BN Pedins, Aetarsia Grll e
W) LD ER 1 ISHE - TS
(2) ¥ E: S S, B OKE, KlHIETH D L
Wi sz,
BEWMEBIOCHBEODOE, 2 5BEIIKALSR
725
83T 2016 AEEFER (D) - () FellEge
#H 6) THHEERER)
(1) ¥4 1Inl, SAFIrgEssse4s 1 1nl,
wHs4m RfETE
) 2016 4FEERE, WEORS
) 2017 AR EEAEE, FSCE OBERIE O
1) FERBETEPHRYGE
) 45K TLamer] %54 % 12 605 AP EL
ETE SN e
16 Bl HALHE RS Y VRV a0 70 Y —
T4 v T ADEFGR T S 7z
ZEB L OESINEODL, 3 BRIk E
n7z.
B4 5RE 2016 FEETHE (SEHRFARL 5w
)
2016 SEETFRENER 2 120> TR S 1Lz,
FRoOOL, B4 FHEFBIKR SN,
5 5k 2016-2017 fEEEfR B, EFekHE, Y aHEM
WA GREEEGRS)
2015 fEELILATRE R AS, SRS, PR HBELA
PHOGRE I L7z, B - ZROBEEIHE SN
720 55 FERIEAR I N,
6 Tkl HAMBEESSANOTEIT oW T (3
) GRNEEB )
(1) £350KE [11%H] OEVRAE 179 12
EW L7,
(2) B84 5&%BML, FEVKREUDBED
T ah) T,
CWEE> Ha4% RASOFEEFEITIH1
H2OHBEDIHKHEFTET 5,
FHRoOOL, 6 THRFIIKRINT,

e e



N
T

et

OFERIAL Lamer (9 &) 122WT, HERTIZHL
JEAS I3 Lamer”, FILIE ) A EFRL TV,
554 B0 S E “La mer' IS— 352 L b
LT, BMBUEDOUREEIT- 720 GRNER
i)

@ 17 M HALEES Y B Y 203, 2017 4E 10
HIZHRV F—=TElE N Tn5E Z LN
niz. UMA&ER)

2. FEEEA

2015 4EE 6 Inl pdEaEek

H K:2016453 H 10 H (k) 10 I 00 4~ 10
I 35 45
Y5 T RETHEERY: 9 5 203 TR
SN MRS, Rk, TTER, i, wE), NH,
K% (4iH5)
- R
(1) #6516 M HALHERES Y v R YT ARfEIZO W T

(2)

(3)

(4)

(5)

(6)

(7

W s, (H27.1120-21 HiZe, HILH)
85 2 Inl HALBE#EE = S M ik & (H27.12.14)
WZDOWT/NNBEF L), AIAHERES VRD Y
LA DBILEE R 72 2 E GG Sz,
SEIK 27 SEBESS 2 IIKGE - MEEERLEIT FE M 1 ek
LZIZBVT, /MBBREL Y, HALWEEEY VK
I NZOWTRA L2 2 & Sz,
AGEE 53 A 34 5% 2 H TWICHREFAT
HbHI L, BEABETTTETH S I L HE
SNz (FHHMmEZRE BRI

2016-2017 4FBERFRE H R AT b iz, B S
N7=% (244%) FLUTO@E,
WA, AR, HEH =
NH %, Ko, R,
ANhELTR, JNEEZ, TR
NSRRI,
i, &0 J8, EEHS, TR,
PREPERRE, AR SEES, PIR K, RIS
XM, FISE, %9 FHRESREE 44D
W, B2 &R E

2016-2017 4R R RHEEEITDO N, MM ASL
B (RAKKGIREN) 2SR SRz,
FRERERASPRSGED TN, 2016-2017
EERBRE LT, SWEN, MK mHdhth
E, OAKREBO 4 BmINER SNz, 7B, 2016
EREIRUGERHIL, WA, ARRZ, T35

i &,
b AR,
NEE R,
EZE )

L

il

(8)

31

W, ZHFEE, M5 KO 5 o

BE - EERHARTSEE R RS LD, AN AR
54 SFAEHIT [EOR DY | it d_EIzD
WCHERDVENT S I xR L7z (UMR)

TR

(1)

55 16 Bl HALEE S Y R T A
Stk GEND L, RBE72,

QFEMNICE THESF L RZECTHAL, #)IIH
LW, AALEAE, BCLKBRCIRNT 2 2 &
2L 72,

@ HEW 1 Springer 41 TEIRI§ % 22K 5122
W, IMEASESHLFT LFEE LD L Z LIS
L7z BARIIMEZBRENEELTED,
MORDEI Y 13 2016 4E 4 HRHE L TWwab,

2016 {E R, FFEBA S B XU R S

1E6/18 (1) [CHIfiEd 2 2 &I Lize Bt

X HAAEE 501 =R L T 5,

5 26 [ HALMEAEBASE B P4 1D W TR S

n3NTzs UMR)

HALEEB S B MR 431, 1974 4R ISRk S 7z

HALBH A D 260 &, T E ¢ 25 [

b7 1P~ 24ET LI HALR L THME S

N, AREFAICTHME. ShE cHE CRA

T E BRI A T & AL [ 373 B S E 5E B

(IFREMER) %3t E, MfEHIZ6 H2 H

(R), 3H (&) 1 HHDTHiIEILHM G (stra-

tegic approach for oceanographic research),

BiE7o0y s by —bMIESLTLEY, 2

HHIZYA MYy PP, EHEHIISE

AN T 5,

KR OREFHEE LR T 5 BOYUER

AR S TR E L L TR T2 DR

WOTRZWALDOBERD Y, KEHHFELTH

FHhTHZ LI L

FaEk [ A Bfedoe

SENADP L LB TEDL L HICT DI EIRE

ENTWDs, BFRIESHEICHREL, FsCER

BT A==V TRAHLTIEE) L w

IPREND o7z, REBFEREITHFHRTLHL

2L 7

FRUII—7

KMGHRETHEFET LI LI

BRI S YOI, g H ORG

Z 1000 292 2 EHURFEE 7z,



32 La mer 54, 2016

2016 4FJE 5 1 I MEAHTH
H WP 284E4 H 28 H (OK) 10 I 30 45~
11 KE 30 45
Y B REOEERSY 9 5l 203
SN MR, Fok, T, FHH, N (),
s, NH, #R, &% (35%)
- HE I
(1) &5 16 Wl HANIE Y Y B Y T 4
OILAEFAR AL, HALSEE, FERXOK
RERERYy) IS TGRS ZH I N, 72
PURY Y AFREIBRAEBIIHALTET
H5HZ LG s Nz Gl

(@ Patrick PROUZET K & V) Springer #LI258#
HhTHL I LEOFPAN L I N, Tz, 11/22
FHRO—BARE I F—IZonTiEFa v —
TS YT AW T EE La mer TRH
WCHET A2 TFEE Lize UMR)

QR Y 4 A K72 o 72 088FE o $E IR
F7HEEOT, MiES A RICEH LET F
Y AETE) LI L, £, FAELa
mer lC77A NI 7 FOAREHTLTFEEL L
7o GFHmERRR)
(2) Lamer % 54 %13 1-2 P75 & L, FIATHTIZ
KEL G SN, GHFHWMELZHE)
(3) 2016 41 HAL AR B 2 RINAESH (T
K), X EEFNICESE G HARERSD
Ly —) LAH BmEE ORR) 1TEs 2 L
W shz, UMR)
- ARG
(1) #5 57 |l BLHEEE AR A B X O ge it &
D 2016 FEFAAT TR s R O BflE & EBERE
HORER ATV, HIARI R SR & it
L7zo GRI

QFFEE B L URAOMEL —IBIEL, K
waIx N Gelll)

() 27 SEPEPLE S, B, 28 TPREL
—EIBIE L, KB EIN, (SEHMUETEIND

(2) #5RE[) A BEFHEITOWT, CHEETFEHNX
WKHET2HWREEZ—#HT52 L1077 £
7o, ERIRERE XD EEFEOBHARISCER T
X 79 &), BOUERTIE Lamer]) &40,
FARAEL T WDz, [Lamer] IZH—F 52
L2 L7 La mer WEIRIEE T AR DI, 5
F—=2bR=TV EANPDF 2T 5 LI 7
IEIE U 7= P fafie 2 IR RS CHE#T 5 2

bl 1 Bl

(3) HALMEHAAAMTHEEE LWL L —X %
SZIICL, RINBHETHFE#ET S LI

(4) HALE AR THERHBE Y £ 5 RE
REBHESTHERTHI LI L,

(5) FETITI—7IZOVWTIEF— ¥ 2 %F IS
L, TATT %5562 LICL7

2016 4F ) 45 2 Il Epdia kg
H o W FRE284E5 H 19 H (K) 10 e 30 49~
12 ¥ 00 45
Yoo T REUGEVERSE 9 5fi 203 5
N MR, S, Bk, b (), FHH,
M, sl N, &% (F5)
- BRI
(1) %516 I AN VR T A
JERRSE IR 2SS S e (HHmERZER)
Lamer 5654 &% 12527 7A N7 &, Inih
BLOBEILEMIUHAELY A h— a Viddhs
BilyrEs Lz,
(2) Lamer (£ 54 % 1-2 5 &2 I FETH %,
TR R 2. GFHWERRR)
(3) BALMEP Al HEFE LR T U ESR

FHERL, —HLHOBEREFRARS L O
MEDHEELTHI LT

(1) # 57 M HALEEES A SRR A B L URED K
BIZDOWTHERR L 726

OFFE RS 88 7 7 %12 [Lamer] HFHER
EBERZBINT B LI L COWERIES
EEOFFRE S TREINHR, RETHE
FTAHIEIZLT,

QFFHBE X £ 8 5H%E (ZBOKYA) 2BINT
5T &L

(2) %%%E [La mer]) HBERERELHERAL, —
EMEIE L - REFEBEROERLT A LICL
72

B) BIX—=ZIZOVWTHAEL, 4FTHHLTY
rugIvw—2% [V RN~ —2r] L1l &

BT AHEESS [ua~w—2] X [V v R u

~—slt[ud] OMAEDLEIIT D, Filzhk

ERH0[uT| 0k EHB81E, NHEHEI R

L, A—VFRHRTEREZRETHZ LI,

3. 6 18 H () HALESR CREIELE) 2B\ T



N
T

2016 4F BT TR 6 2 4% % Bilfie L 72,
H W:20164£6 18 H (1) 09 KE 00 %4~ 15
IR 00 43
Y Br AW RENEAN BAAAEE
Tar I AIUTOMY
09 : 00 ~ 10 : 00 JEE WH  # (JAMSTEC)
O NAFuFxrrF—4%%M\w7z Vincennes &l
T BE M AR O HEE N B S A BF5E
OBAZN, Jemzis! GEER)
(@ Cape Darnley JEKEARIZEIHORABFEICET S
Wrge O A ARESL, debs—ast (BEER)
UL - EENBII B A NERE BT S il
Fr Ok, et MEER)
N A LS B0 B HL oD R IR R A AR R 181

Zilkes 501 5%

®

@
b
OT-Fams!, B! 32350, Keunjong Lee!,
WO E?, R SR BT
RIS I, ZEERARE, SEEKR)
10 : 00 ~ 11 : 00
FEE  BAT #E OKEERSHE HALKAET)
B RERETEIOHEELZ=ZBET ¥ 7V BE%
DHERE
OXRFERY, wNAEL SUEM—2 IIHRA2
(MIEPER, 2HEUKR)
SATET M EHERE W BT AU & £ B
WEHALIKFE D534 B & O IR
O EmT, WIAZEL BFHEE
AZ N R R
(MEHCBE, BEER, SEBREF, YEEAKR)
HALBNC BV % i35 @ B8 o I ge (F#)
T E OBESL & AFZERT I IS C
Otk H17', 47+ - yna4?
(L KPEREREK TOF, 2507 5 > MRS 1L HFZET)
BB BV 2 IR O S TR IRIC B 9 2 1
Ein

®

@

OAEFRAME", hEE, SO
SRR, ETIREMESR®, S EHRIE, ARACHEA!
(HEPER, 2HEPERHE AR
13:00~14: 00

B WA AT ORPERRREKRE TA0F7E0T)
CFWEDBF 2 Fr DA P L AHENA F < —

RN (ks 7 JMelike
OmEpfely, R, ko K&
WIEBRE, & a05H CGRALRRER)

©

il

RES 33
O H¥7F4TTEH<AORREFED Lk
O%emBm 2!, K@K 1L HfE?
IS, KIS, /NS
(R PERERE AR B, 2KpE RGN, PRI )
@ AR SEIFE AR O BB O T
OBM#, KHMEES ks
(UK ERERE TG AKIE, ek k)
W2k L7zt ammy 7o > 7 o
BAbEA R E TV
OMRFEm, ShpmaEs HE AN
(R RN ES L, 20T KBei g, 3% )
14 : 00 ~ 15 : 00 JER del TR GEER)
@ v EBE ORI ) RS 0 21E
OHTF®!, #HKBE, T FHHk®
(R EERERE LRI, ZEARESIEE KRR, e R)
W2 O BLG  155 IRg 2 1] 45 ik we B0 o0 FE B
)i C
ORKEERER", M CRERRF, ZHEK)
G KFEFEMILHmECB T4 70t s —
Aquarius (2 & % 52 355 D K BEARGE
Ofcerar, #umitr (k)
it Y — % v ofl g
OWMH#!, BEE!, K
('JAMSTEC, *HAiEEHE)
15:10~16:10 %%
16:10~16:15
2016 AFFE HAMBE P H B X G CE RS
ESBEZE> wWIAESEH (HBER)
[ O ) 2SR~ AT T BB 5 B 058
<WXHEZE> HHBzE OEK)
[Surface and middle layer enrichment of dis-

@

solved copper in the western subarctic North Pa-

cific] # 53 % 1-2 %, 1-18, 2015
<IXHEZE> FWIkaHE (BM) BHAMRE
B 5 —)

[Influence of river discharge on seasonal and in-
terannual variability of remotely sensed chloro-
phyll-a concentration in Toyama Bay, the Sea of
Japan] %52 % 35, 49-60, 2014

16 0 15~ 16 : 45 2016 47 B H AL 7 25 B S el
WINAESE ORLUEERY) [T oW ) 23
BT T BT L%

17:00~19:00 BBz (K b7 ThHv 7 AIZT)



34 La mer 54, 2016

4. AZH 7
4 WOR P Ocean Breeze (HEURFARSMENIZERT) & % 21-
T BULIARAIA KRS 2%
Fo® wERE okEmer D GfE AT A=2—Z ;20161 No.5

CIC NEWSLETTER (RETK%) : No. 13
WEHERTE 2016 KRESEBEML2MEELZ O A

PN ) PRSI AS SR JE T Hi T

el i T SRE FARDUGEL S A RV B2
B &4 Y — i) N
SRR et FALAEWS4 4% No. 55, 2015

Oceanologia et Limnologia Sinica (H g 7E 5
& - HIERFFBEIE I ZERT) 5 55 46 B 4~ 6

5. FIBE L OMEFZE 0

K % HLVIIRS - (B Pk T34 © No. 103
N LS SR S R %Eﬁk%jﬁi’@%ﬁﬁ%ﬁﬁ PR - AR 2016
T REWFYERR IKBEHAM RS ATEGE AKER G e v 5 —)
BIER MR RFSACEEE A BR R H8BH 2
BAR B RRBEOKERG S KBRS AW L~ & —WIFEHE  No. 41
s EPE KR WOARERFION A
et v 7 —

P IR HOUREERS: MR BT e

6. H&

A
PEERIE, AR 3, Sk—, L
/1115 SRS

7. XA

Ocean Newsletter (¥ BORIFZEM FT) ;5 No. 368-
382

BT =2 —2 (BRTEHZEA) 5 No. 100-102

Techno-ocean News (727 / F—3Y x4y T —
2)  No. 58-60

FRANEWS CK#E#EIIZE®E > 4 —) ; No. 45-46

oL E (JAMSTEC) ; i#fi% 354 5-357 5

)i B HAL 4 BULLETIN  No. 198-199

MNATEGEN BB ARITET M FH A it
v F = SRR X

E 7R AR TE s A (B 8 41 B
45 A28H 1 5

E R AR T 0 45 51

i OKEREGIIEY Y 7 —) ; Rk 26 4E 1%

NS AT FE s CR SIS AR fr D A -
HERIEWIE) 5 BB 45 5

WAHIIZE L & — OKERENIEL Y 5 —) ;86



SZ T 35
TpE 27 FEUORE

LA D

% H FHA (A) | % (B) | Bk (B) - (A) W%
AR HE AR 4 1752052 | 1,752,052 0
E&ASYE 888,000 776,000 -112,000 | 8,000 I} x 97 %
| 108,000 84,000 -24,000 | 6,000 '] x 14 %
FEESASE 28,000 12,000 -16,000 | 4,000 F x 3 %4
B RS 80,000 100,000 20,000 | 6% (10 [-1%3)
LTS L4 150,000 131,552 -18,448
B 20,000 0 -20,000
G SCENRIE - 7 5 — 2 600,000 277,300 -322,700 | 6 ff
SR Y E 90,000 8950 -81,050 | 11 (Ha - ktErte)
MO A 100,000 99,540 —460 | ATV EHERE Rt
H N & 1,700,000 0 -1,700000 | ¥ ¥RV ARBICOWTHG TS Lz7w
IA&R 5516052 | 3241394 -2,274,658
Bk

#% H FHAR (A) | S5 (B) | B (B) - (A) L
S REFI 1,020,000 663,460 -356,540 | 53 (1.2), 53 (34), BUEI (&H) 1k Uk (%) 14
okt A 100,000 56,772 -43,228
OB 700,000 966,338 266,338 | FHIAL, AR GESIFYUED)
I 10,000 1,232 8768 | Hhs )~ HALS S
E g 5,000 3552 1,448
R 30,000 26,546 -3454 | TEikAl
M 1% 25,000 14,390 -10,610 | A TR
YR LA 1800000 100000 1700000 %Cf;b;;“/‘/rﬁ“/“ﬁL\B?Jﬂii:%iﬁH)ﬁ'f& L T 100,000 [ % 3¢ i
YA FE R 1,826,052 | 1409104 -416,948
iy 5516052 | 3241394 -2,274,658




36

La mer 54, 2016

Ty 28 FETE

LA D

2 H BAEETFEE (B) | 27 4EETFE (A) | Bk (B) - (A) T
B4R RS (BUTRRS) 1,409,104 1,752,052 -342,948
E&ARYE 856,000 888,000 -32,000 | 8,000 '] x 107 %
| 102,000 108,000 -6,000 | 6,000 '] x 17 %
FEESARE 28,000 28,000 0| 4,000 % 7%
B RS 80,000 80,000 0| 10,000 [} x 8 1 (7 4L)
LTS L4 150,000 150,000 0
B 20,000 20,000 0
G SCENRIE - 7 5 — D2 300,000 600,000 -300,000 | 6 4
SR Y E 2 10,000 90,000 -80,000 | 1 #
MO A 100,000 100,000 0 | 2l VEREE TR
# N & 0 1,700,000 -1,700,000
IA&R 3,055,104 5516,052 -2,460,948
Bk

#H BEETFIE (B) | 27 HIETFH (A) | 85K (B)-(A) s
TR 660,000 1,020,000 360,000 | 44 5 (2 ) F4T TR
PRt AR 1 100,000 100,000 0
o %N 700,000 700,000 0| JB s, AR GEET4ET)
I 10,000 10,000 0 | Jo5 )~ HALS S
I 5,000 5,000 0
ERPAE 30,000 30,000 0
e % 25,000 25,000 0
YYRT Y AHHER 0 1,800,000 -1,800,000
PAFFERR (P %) 1,525,104 1,826,052 -300,948
B3y 3,055,104 5,516,052 -2,460,948




514

B2 %

53 5

%

%6

S
H 8%

59

i 37
SlINGE ]
ARISSAE A A 7 H O il
WAFI604E 4 A27H ik
P 44E6 H 1 H Ik
FE194E6 H 9 H Mk
ERE214E 6 H20H  E
FRi284E 6 H18H ik

RENE HANIE PR R E T 5o (1) ZHTHEELII T2 013, BHZN

AZOHMIE HALEED X OKEFH O LCEGEEZERICRBLAIRE RS 2

WAEBIZL, MEDZO5EOREO) % Vo TOWE, AMNSERH DL XTI T

RETLHDET S, LRI S v,

FROHWERERT L -ORKITROTFE (2) KEPAREGOXZ BT IIEEZT 34E

#4796 VD EHMLzE &, FFEESOKRIZE-T
(1) B L OKEICET 20785 B X O INEBRATHIENTE S,

S OB 105 AREFFHERICL > TER SN b, T
(2) T, W T O34T BOERIZ284DNEL, 24 4IZIEEH,
(3) HHXEOERYG BHNEAEB L UORESBEOHREIZ L - T
(4) BALMEZ 3 & § BB X OUKEICHS mans,

LI DR, % 5 NS, Hlib s SREIFFEBSOFAELH T4 HUHNOIE

AR DEAR L O K SEHBIUHESBZFHHIIRET S
(5) Wi E DR - KRR DTS L O EWTE DL, FFEEOTHIE 2L T 5,

BREZ IIND & 2Rl EEEPIT RV,

(6) TOMAZOHN%ERT 572D R FFEBRIZIFRER B 3570 1 DL Lol

H FEAS R AU L v, 22750, M TE

SOHEEEITAA1IHISHEDIH HWVEERE T, BEIRIC X ) o B E

KHETET B, IR RICUGRE BT Lo, EEE

ARENTUL, PR, KESFOFEIZS CToft AT aFiESOBIIIHEE OB

BEBITLIENTE S, ThEND,

SREGFHFHEEROWRIC L > THEL DD F114 FHRBEEZONL YV ROBEEE®ERSR, 1272

L35, L, BFIIEFERE DAL S LR LI TE

LZOHEBEIE O (T 150-0013 K %o

HHEAXERFITHOIRF 25 5) Il L, A 1%, B&E 24, %F 10401

RENHWHEHEEL LN TE 5, 124D, BEF 24

REEHIAZOOMIZEKL, ot BRI 24 LT 5, 72721, Y

EMOLb0LET L, FEHIZIESH, & Fev,

B GEEWDIZH 65 MU ETHEDH - 72 $F125 ARCHELE, BHBIUAELAZEL

B, FESEBIUBRDESEET S, & ZLNTED, BEARE HRBIOAES

(GE#) &, 1IEAE 8000 M, 4314 B 6,000 BIIFFBESOPRIC L VAR I NE R

M, 244 H 4,000 1, #Bh4 H—1110,000 WEF 723 B

M4 %, HILEEE 7 9 vV ANFERERZOBERE

SE, B B, FLEBAICE-T, WZHERET 5,

i E AT D, 135 SREAKENREL, REBIUHHRESD



38

La mer 54, 2016

HREE b, ARFMD DL SIIHISRD
Zhicfib 2,
ZE, AaRBIUBRHIHHES KL

RRIFIIERE, FISBBLUHERBDG6
5D 1 L EOWME 2 T IR L % v
72720, MIECTERWEHET, BERICLY

REO[H, «Ft, W, R e o MEER 2R CEr BIL L2
LORBEIT) Hix, MR L ALY, BEOMIUIHIES
BERIAZOLFEEBT 5, DMEH TR ENS,

Blask BERKIIEBEINSZENRET L. &E 155 ARRUNOEEITREOIGRIX 5,
FOEIIS U CHEB RO R CHlN 165 AXOMkE EHEOWNFIIRIBIT S,
BEZPHEETHIENTE S, BETILEF D 3502 U EoiEERRTNER
HEAOMBICEOWT, FOEEMEL & B,

I bo
BB FFRFEE - HEEDRTE
L ABEEHABEAESMNEILBIVUE 0L 3. SEEFFEEOMLERLAHEICI YV RBT 5,

WD EARSOFEAB L ORE ORI EICD
WCHBETELDTH A,

FEEROBEHIZIESE, FISEBLUSARH
D 24 LA EEIC X b,

SFHEB OBRBRBFIIEBREIMTE D 72721,
FZEICH 7o > TRIARKEB DN OEE 2 #4130 R
NeRBTAHLDELET 5,

5.

KRBZOGRHFIIEHHE TR ) 72720, H
ST CRAKBZREUIOSH 2 BI04
ERFETLHHOET D,

AR, B, BLOEFE, SROWRHICKOX
RS TIAET b,
AHEOYEILFFHREROHEERTITE I

BLBFERERTE

HALEFARE (DT [#8E] 2vw)) BLUH
LS TCE (DT [ECE] Lv)) 2AR%E:
KT Do FREL, WEEB X OKERICE
WTHE R AR e R T B2 w0 R & T 50
EIE, BT R EEHEE L L,
L L CBREEEZ ST 34E (BE) oMICAR
FRBIRBINLBEF LR LENRET D, %
SEBIOWMXEE, R¥EEBEOR2SLTICH
NDBEZ R TRIINZ T 5,
FREBLURLEBME L BET 22028
BIUmXHZEEMEEERZES (T [£R
&1 w)) 2ET 5,
FRAOFERIZIOL LT D, RABEBEFDOER
HETEIML, ZEREIZREOERIZIYED S,
RHOMEMIZ24EE L, BECILBIUS 4%
2T D, KRIBREEKVLELRO LA, F
HEOMEZHT2H I TREZBMEBRT S 2
WKL, 72720, BINERE SN REOMY
X ZFOEEIRY & 5,
TRXIFRHZTHEME LB X W2 H

7.

ook

o

i 2 e 2 Y, 12 BR$ ClEE MR
EOFCERICHET %,

LRI REHEDWE L - mMEH 10 & il si%
HoRRICL D FTFHRBELIIEID D, KEHIIFTH#
BREO 3502 EE2LEE L, ANHEEDH
H 45D 3P EOEENED LYE, Tho 2 &8
ZEHEL L THRET b,
BERIIBIEEROBEIIBWTITY, 28HZ
FIZERBLIOAY V2, HCEZEEIIZ
ReEZNZNEET 5,
RHEDOYWIEILFFRB RO T 2 9o

i1
21

22 e
=

ZRIIEH M » 5EIB S NS &9 12T AR
THI L,

ZHFH R E L TIREEM I ICb25 &9
TAEET 52 &

PR 2T AEEE X DB B



[e—

oo 39

il

N
T

BB *FF S5 [La mer] BWBHE
(2016 £ 6 AKET)

. FHL R MG & L% [La mer) 2R4TT 5.
. TLamer] &, WHE¥B L UKIERER 5205 OMESHOPRHR & RET 5 FHMETH ), I

IZHFZEE M DA OBF Z b O L 2 HINE T 5,

. [Lamer] &, FHIE UCTH 4 BIFATS N, BRICK2ERE (EERZ &0, DN, B %, MEZES

OFAIZL VBT 5o FAROMBUS, B BEER, B3, FEH, BXUEFhE 5. Zh
5 OFEVEHE HALME R A RIS %o

4. BEREE, BAAERERSETRINELR S v, IFF LKA AL AEISHLOORME AL T,

5. EMOSHEIIHARE, (LG5, EiEOWITIhNE T5, 7270, B, EBLUOKOHAHOSHEIIETET 2
LFEICIR 20 EEEGRmSCIE, FISCERE, EHHEXAB LU 500 FUNORAISCE R % BRICRMN 5. 72720, HAR
B D OBRROMLE R IWMEZRRORMT L T 5, AICERE, B8] & LT [Lamer] 1IN
5o

6. BFEfilE, 3Ty ¥a—%v 7 (MSWord &) #HWTIER T 45, BERY A4 X1 A4 & L, B
TN+ AR=Z (AISCTIEAMY ) TRRAT 5. £, KB L ORHEPIEARL L K E T 5,

7. EROKREIEAL L ORI EE THEEEH Lamer | Sl 5B LO TN o FEH BTG L v,
FLE WS DRFIE— M 2 2L ICPE D o BIHSTIROFRTERUL, MRS, HATARD WG (EATARO—E
UL &), HATARZL EOWNC X 538 (HEEEE) 1269,

8. FENIMTHE LT, ST (RIEE 721 1/2 iR Cifz ohzdbosd 5,

9. URICHY FZORIEEZ ST 5,

10. 10 FIRIN— Y F ToOHFE 30001 / =T & F2, LillRELEZ 25 OMERIT T TCELEHE (1
T/ R_R=) &35, 72720, 77 —HR%Z&LEEE, CIEBH O/ ~=) 2FHEIA
H5 2%,

11 BRI D AR (50 FBUAL) TER S NS BRI FERAMUTORALIE & MR SN b,

12. [Lamer| I ZARIZFE %<, AR —L =Y LPDF 28T 5, &ML, TOZLZ2KHELRD
DET B,

13, BRI TROA VT FLAIZRN 7 7 ANV ERENTEH0LT 5, abER (LFOYGIIAERE) ik
J50 Email 7 FL AW FAX Fo 2 il 22 & &5 5,

T 108-8477 HUAHARVSIX VSRS 4-5-7
FRORCHEE R 7 PR 7B o BRI o P
G5H KAL)
HALE R A 2w R R H A
E-mail : jiroy@kaiyodai.ac.jp
W E E @
(2016 = 6 AET)
1. &f

(1) MxERoOYE:av¥a—%v 7 (MSWord & &) 2L, AdHOHMICZE X ZHE 30 52, it 25 17

T HRIER T %o

(2) WoUER (EFEB I OMLEE) o%f a3 Ea—%v 7 (MSWord 2 &) 2fiHL, A4 HOHMKIY T



40

(3)

(4)

La mer 54, 2016

WANR= A 25 AT THER S B o JURSIE 1007 SESCAH £ 72 3L SORI 2 R TRINT 5 2 &
AR, WOERWSholad, BE, £EFB X OCRRSGPIERIZ U HARSORR & 35# e
%o

RACIE RS IN OBRIS, EIRERS & & & IZEA, R, MRSRAE Sz 7 7 A VEREZRARMWTOA -V T

FL A (jiroy@kaiyodaiacjp) \ZHEHT 5. 04, JEfild MS Word, Just System —KEE, PDF ®J&
TORIZRS, F72, 2, KBIZINSERT 74 VOFRIZHDY AT, bmp, jpg 50—z g7 7
ANV LD DICR S,

2. RRRECHDIERF

(1

(2)

(3)
(4)

B (RISUERS) - BERROE 1 R—VICKE, FEHELY, ROITbNTEgN, Priet, BEFS 2
LIELTREIT B0 WITER THRITERRBENZE D - 725 13BN R b itk %, #ik GLF LA
WL THLERZIRT A) O, BiE%KS, 77 v 27 A% 5, Email 7 FL A Z5T, &EICF—
T—=F @FEDN), 9y =r 7y FEeliBTRlilT . H2 =V ICBRCEE (BCOUERE, ZE84cs
) % 200 FELINTRE T s AREHE 3 =00, [HE] [ER TREHR] TE52] THRE [ek] Mo
G e EOFINTH B WIZTHHE TSR T 50 AN R 58 BER LORBILX 2B H I LT
TR EIER T 50 FRICIZHMLOR=IVFSEZLAT 5o

B (BCUEES) : BROE 1 R—JICKE, FEES, WROITbNEERM, i, BMEfHS %2
T 5o WITEHE T RIS AZ b o 72 & S BT R & 5T 50 mBICF—T7—F AFEDWN), 7~
ZUTANY FERBT 2, B2 X—VIRXEE (BOUFRE, FH42ED) % 200 3N TR T, A3
3 R—=IUN5 ET 5, [Introduction] [Datal [Results | [ Discussion] [ Acknowledgement ] [ References |
[Figure Caption] 7 &OFN TTHICHEIRT %o FEARMIIIBFREROAKKIE T RE 58 G x5 %
WCLUTIER S %0 N —VICHILDRE, FHER, BEEEAR, HiHFs, 77 v 7 A% 5, Email
7 RV AB LUK 500 FUNOFILEB 2R %0 FERICIEHELONR—-IHFTELAT o

JEEE AL, R RIS & DN RS & b BEE R SCCHET S

EMTERE, EEE  AFICRERICET A BEII R VDS, TTIRBRINDD0EBEICT 5,

3. EFDIEE

FEACOMmTIE 105-12 pt # HEIWCERZE L, WA 7+ v FEHWD, F2EA 5 ) v 7, HIX
FERCOBWHIEA T A F 55T L, Mathid ) BXO () &35, WY AMTIE () B
O () BB E, EEHOEA, #i, XA EOEBER-VIFERETY v 2 & 5,

4. @R

(€8]

(2

THRIEARLB L OH - RICFIAENZ 00T RTEEIWL 20T % SR, ISR, Wk
WEEHFEZOT VT 7 Xy ME (R—FHITOWTIE, B3, EEOIHL L, ZhENBREOHVIE) 12
F Lo, TN > TReT %,

[pa2L ey

A, WATYE, MR (1996) @ THEIZBI 57 T A EEHEEORAEZAL. 9 &, 34,45-52. (it
HHICOWTIE B) 2B

Yanacr, T., T. Takao and A. MoriMoTO (1997): Co-tidal and co-range charts in the South China Sea derived
from satellite altimetry data. La mer, 35, 85-93.

HATARG WG (BATRO—HE I H oY &

MEFIERG (1974) @ SAFERIKE T T » 7 b v WEFRE 10 WET7 07 by QURE=MmR), 1
KW, g, plll-128.

WyYNNE, M. J. (1981): Phaeophyta: Morphology and classification. /zz the Biology of Seaweeds. LoBBAN, C. S.
and M. J. WyNNE (eds.), Blackwell Science, Oxford, p. 52-85.



N
T

RES 41

il

(3) HATARDE A
W EHE (1989) : IS — O TH DR E ) B -, EEAEAR, BT, 154 pp.
Sverprup, H. U, M. W. JouNsoN and R. H. FLEMING (1942): The Oceans: Their Physics, Chemistry and General
Biology. Prentice-Hall, Englewood Cliffs, New York, 1087 pp.
(4) AL TOXH DT
AL CTOLEROT I T EE T TIIRIT SN MREEZ SEITT 5, EARMIIZROERITHES -
(D GrEVE and Parsons (1977)
@ (AviaN and SANDRIN, 1988),
@ YaNAGI et al. (1997) 1~
B LU EDIEDOLA)
@ RENTWD (BIZIE, YANAGL et al., 1997) (3 %P LOIFZEOLA
(5) [9 &) BLXU [Lamer] OF[H
HALMEEF AR5 TR O F581E, 2016 4E45 54845 1 5005 [Lamer] &35, ZNLRTOFRIE, AIXO
Yitr T9& (Umi)l, BKXOHA [Lamer] &35,

5. B, RBEKXVEE

1) W, E£BIVOBEEZOHMIZTCHEET IMLEEHV S,

2) M, £, BEEZZOFIFEHBBPMOTRE 25 L) 2 K2 S OT, bmp, jpg SO HEET 7 4
WL 72 DICR D, 7 7 —CTOHRZ HLET 253 FOEHLT 5. ZOWE, HICHEDET
PHEHAHET S,

(3) W, EBIUGEIIK Y E2) BRI ARA 14 cm, #2720cm WL Z&E) DNTHHZ L2 EE L
THET %

4) M (BEZ%ET) 121, Fig 1,Fig.2 - O X ) ClLEFTE2, —20RPIHEOX % &A1 Fig.
3(a),Fig.3(0), . LI IHET 5. AP TOFIHEIAEROYED [Fig. 1 IZABND X H 1T
DEHITT B,

(5) FiZiE, FHOWK (EDOLOAR=R) ICHHBEDF, £ITEIZHHE L, Tablel, Table2,--& w9 X912
BLEFEZEDOT D,

(6) WAERROFLIEE, X, KB X OBHORHTOM AR % FERE O S E AN R E S TR,

(7) W, BEOFMIHRICE LD S,

(8) MKNTIEA 7 & F HM LM F 7213, BELX ANS,

6. BfIZ%R
FHI & LCSIHMZ WD Z &, $fisEe L THEMIESHAL (Practical Salinity Unit: psu ¥ 7213 PSU) %
WABAIZEM R L ET 5,
YLk



