


H & CONTENTS

. Eﬁmﬂg’ m!ina le Exh:ibj-ts A P 3

. H@k?g :t Majur .mcurrem LR LR R R R R R LR R N R PR SR AR R PR AR R R AR R NS R R RN ] 6

. HEEFOLHORFES) Special Program for Education  -+-rr-rersmmiisees 8§
. EEEY R b Animal Inventory  coeereesesesss e 10
. ﬁﬂ?ﬁiﬁﬂ% HED‘DHI of Im.-‘estlgaﬁnn T LTTTTPR.:
=MFRCPREoREH4 &8
Record of four rare fishes from Mie Prefecture, Japan
Bk H-=m - 1uX K- HHEX - 39

SHERTEEEh I v Xiav=2 s TOHA

Adult form of the ragfish, fcosteus aenigmaticus Collected from
Mie Prefecture, Japan

WA W RE e 45

REAKESa VI yO7FHEHAH
Family Trapeziidae from the Toba Agquarium Collection

Seply B ceeeeeee 49
AL ANTH 7 OPOREZIESWT
On the Length of Intestine of Baikal Seals Phoca sibirica
BEull—% - ux & e 55

BRBABEICETE I 775 o OERMIZOWT

On the Breeding of the Spotted Seal Phoca largha in Captivity at
Toba Aquarium

E¥F 5 2F - hEE— - RE%— - Mo - AT
B2 S k- SURIGH - BREH)Il—E - ABT - KBAED e 59

BHETFTBd A R+ 2 0 Neophocaena phocaenoides 8 RITE

Chasing behavior of finless porpoise Neophocaena phocaenvides in captivity at
Toba Aquarium

HILEM - R T-BEXE= - =85t
SEEPRETF « R « WHZER oveereeinaniaenniee 60
Za—ALF=FROBEIEBTA L~V A HS Nautilus macromphalus =B+ 5
SRR
Research Report on the Nautilus Nawfilus macromphalus in New Caledonia
i "?5

i a S CIRE X hio W A
Keeping fishes collected from the Gokasyo Bay

AEREREEOLOBEREERLTULET.



1. H8H L UHBEROIE Organization and Facilities
1993.12. 1875

£ B CEAEE BREAKEME  Toba Agquarium

et =ERAHTTRH-36  Toba 3-3-6. Mie Pref. 517 Japan

BA¥ (SA—FrEf=—F) Number of Employees 231%4

# B HErEME  hFrEEE Haruaki Nakamura, Executive Director
WIS RE MM P  Teruo Kataoka, Executive Vice Director
WHSHURE# #k st Tatsuya Hayashi, Managing Director
WEE#ESE <+ H  Noboru Nakamura, Inspector

R A Board members 84

IEFHEHAN]  Adviser 34

¢ & HA Curator 8 #

B f% Organization
fit # Director

EIfEE Vice Director

|
| | | | |

BB FHPRERE fEE 0 HEFIE 0 HEE2E HEHIH

General Marine Planning Admission Restaurant Marchandise
Affairs Biological & Public Tickets 414 38H
214 Lab. Relations 574
504 9%

AfEEIE Admission
XA 2,000/ 4NN 1,000 e 500/
Adults 2,000ven Children 1,000ven 3-5yrs. 500ven

ASEES Number of Visitors 19924 2,217,0214%

HMEEROBE Facilities

&g Toba Aquarium

{5 Anhs—n Commreson’s Dolphin tank 400m’ 1
TFVIA Terrarium 30m* 1
Fowad—n Sea otter tank 162m’" 1
P$ady7F—nNo.l Dugong tank No.l 150m" 1
PadYT—NANo.2 Dugong tank No.2 90m’ 1
THEIFT—n Bikal seal tank 20m’ 1
Y v il R Coral reef fish tank 70m’ 1
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Leafy sea dragon tank

Sea turtle tank

Welcome tank

Marine gallery

Teramachi shell collection hall

2
10m?
2m
210m’
170m*
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19945 4 A10B %2 b - TAEMIIASM I L 5, B FMRCBET 5,

$1#E New Toba Aquarium
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Performance stadium
Marine mammal kingdom
Marine gallery
Co-generation system
Generation system
Refrigerator

Preparation room

Shops

Entrance hall

Coral reef diving zone
Living Fossils zone
Information service
Shops

Restaurant

Lecture room for education
Laboratory Office
Central control room
Lecture hall

Planning Office
Directors Office

Marine animals of JAPAN zone
Jungle world zone
Green house

Water inspection room
Dissecting room
Repairing room
Preparation room
Purification system
Shops

Restaurant

Coffee shop
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514m*
433m’
238m’
140m*
114nf
660’
72mt
16m*

403 o

401 m*
15m’

20~137m'

2190
110m?
117

27m
223’
153m°
1420

3200
540
40’
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42m*
450
513m’
30n
3040t
S56m’
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2. BOME Outline of Exhibits

FRBAEER. (BLOES, WLOIES, BLOBVHTND S, ] 27— ROKEEO 7 — <%
AhHLOKEMEAELTES A, BAREF—~ 2LV —vH L, LYEAGIVEREORAT,
U REA N2 AR LObhTAMERA LN TEL LI T 5,

i, 2OV V= B AMPERERE LTSEbLVHERZ LD, KEORBTRCRLT ¥+
FN)—TORERRP, TV IV RE—=ATODAYY=— bl E, e {LFEBET->TW5,

The New Toba Aquarium has a Theme “More deep, vast, and blue sea in Aquarium” that
would present more natural setting for animals and fishes.

Every visitor take his time in front of favorite exhibits.

There are some cultural activities such as Art exhibit or Concert in the Toba Aquarium.

A=FNN =T YL ELT T
CORAL REEF DIVING

A MEFI800 kv ok, K, Eilfi, EEExT 200
HS ATHPAEEE Y+ 7V —28, 4+ v IORN
EX L RAZEDNTESL LS AME L, AlMKE
HFRPRU Y aYHETHF-ATY Y X8R, K
b EOHSGRELD ) TALERIEEOE L,

Get diving feelings and enjoy underwater view in a

solid acrvl-grass gallery situated bottom of the tank.

All corals are made of silicon and glass fiber.

BEROEEY—
MARINE MAMMAL KINGDOM

B OERE LY HRICGEVWETRE S Z L2 A0,
AHG00 b v O KRS TR, AEREAID S0 T
HOTHHFE D AT OMEEF-Tz. KiCiZt 20 7,
TZVAhAZd o bttty DV 7 x0=TFT>H, I37 7%
FYEHET L. BLE Kili, AP 3i2DLr<Ahb6iBl%
T25, BELEA73—<vA RISTATIRAE
BOaia=b—vay] B#F—7IC, T¥hia—pH
EREh T b,

This exhibit provides the wave—maker to create natural setting for pinnipeds such as Seals and

Sea-Lions. Visitors may observe their behaviors just as they do in nature. At the Performance

Stadium, Sea-Lion shows are available several times a day.



attoE s —
LIVING FOSSILS

AR 2 Lo, Moot sa (s (e
wWhHEkh | ELiEhDEBHEED /-7, BEETR
EAEBETHRE{ 2R TELAHOERE, £0
HEDHIBBERLAZLEAME LTV 5,

i, MERRE LTI 0BREOS—FHh Y AO4E
EFBAORTFERBELIZVTRG EBLT VL5,

Sharks, Rays, Mautilus, etc, those animals whose

figures had been changed little from ancient times are called “Living Fossils”.

You can meet the magnificient scene of living Coelacanth off Comoro islands.

BRRETEOMR S —
MARINE ANIMALS OF ISE-SHIMA AND JAPAN

[PBBO I =295 | A+ 4 V%R LD, AREHEN
LEFKEE T S, S SRR LI B RO T
Ui ags A LR TREL-ARTRARTLTY
Ba

Fishes and Animals inhabit around Japan
including Ise Bay and Sea of Kumano.

Smallest whale, Finless porpoises are here.

Sy T—LE
JUNGLE WORLD

BHEHCT USSR, TOoRPEKCHES I E%H
PMERREATVWAYS— VT, 7T/ YEAROBTALE
L1240 v OKMTIZ, B, 22—, B, M EN
0BTl Eh, Py v FAD—HEZFHALTW 3,

This tank simulate fog, winds, squall and rainbow

every 10 minutes in a tropical rain forest.




#FDK:D
GREEN HOUSE

S4m' O v — LSl EEL, A Eho D
Rl RR L TWwA,

Exhibit frogs and turtles in a Sun room.

T bZAEK—IL
ENTRAMCE HALL

=Sl - P AV IO R LS F— A AT —
SEA0L VFRZV—vEMA IV -t EEHDA
<Y PICFHTELS,

The hall beside Coral reef diving tank provides
a stage and a 200 inch Screen. This hall is used

for regular concert for local mambers.

L7F+—F&—IL
LECTURE HALL

MR HAT A L EMCES R, H1508
WFEODFH—n,

The hall for lecture and convention.
Capacity is about 150.

R
MARINE LECTURE ROOM FOR CHILDREN

HhkALERERELEPRRE L L, WPFEOEDTE
HeHRETOLHOHE,

The room for Educational program.
Toba Aquarium offer Summer school and
oppertunities to observe animals in wild

for youngsters.
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3. BLHLTEZTE Major Occurences 1992.1~1993. 12

MERA AT ) vai—-2 L b, US43 4%2%FARS, (5200 %7T)
Toba Aquarium has accepted 3 trainess from Roval Marine Park, Korea.

FEATHE T s i ey S FARRBRET 5,
A Cirrhigaleus barbifer had been caught at Goza, Shima-cho, Mie pref. was exhibited.

¥y VEBKBEHELIY I 750 (774 v BAMHT S,
A spotted seal Phoca largha named “Fine” came from Sun-shine International Aquarium,
Tokyo.

ARG A = aERRET S,
A white specimen of Imimicus japonicus had been taken off Tjika—cho, Toba city, Mie-
pref. was exhibited.

Bid—AbFVTFCOREDIa Iy L) —T 4 —o—F7 o vORBCRIT A,
Taoba staffs succeeded in filming wild Dugong and Leafy sea dragon etc, in western
Australia.

AT HEBOKEB A — A LVBRELLEI ¥ —2A4FF 2 EANS EFHa LI YiER
T b,

A Plewrolomaria midas collected at 731m deep off Behama Is. was exhibited in Teramachi
Shell Collection Hall.

M7= FRITEE 2 o o v 3 EI A5 T 5,
The 7th research and survey of Dugong Dugong dugon around the area near El nido,
FPalawan, Phillipine was held.

HivEHNA2HEEIFET S
2 Snapping turtles Chelydra serpenting hatched.

TAVEY » IV EFABMDANA— b BIPREISA — AL DR LIET P 7AF ST ER
HAE2FEa2 L2 > a YERTET 3,

A Perotrochus golei had been collected at 150m deep off Balut island near Mindanao Is.,
Philippines was exhibited.

7H29~310 PFERHEE, Na—2, -2 ELDOBRTHET 5,

8 H18~20H Summer schools, a course at the river and the other at the sea, were held.

8 H20R

FEzhiya I vORTEROLDILAR 7 28%7 1 VEVYAREBT 2,
2 staffs were dispatched to help and teach how to care of Dugong Dugong dugon
trapped by a set-net at Coron Is. Philippines.



9 H22H

11A13H

19935
1H7H

1 A13H

3 H15H

5 A15H

8H2~4H

A7 FH=OBECET 5.
Some Helmet crabs Tachyplews fridentatus hatched.

BHEETs s YOFHE2RRT 5, ¥4 Eirene lactecides ME 27 A v 32356815,
A new species of Hydromedusa of the Genus Eirene was found by Mr. Takushi
Horita, a curator, Marine biological lab. Toba Aquarium and Dr. Shin Kubota, an
associate professor of Kyoto University gave scientific name Eirene lacleoides.

PEBIERBIEDIEA L DOHELE R ANRS, (~6 H28R)
Toba Aquarium has accepted a trainee from Marine Agquarium Institute of Oceanoclogy,
Academia Sinica, China.

BEROT XA RETEETORXHERE (5T{(A0LE) CHEXh, AM+5, 3H1LAE
e
An octopus with 45 arms was caught at Ozukumi-Is., Toba. Mie —pref.

ITTHIVEFEL e ANRET S, 7V FEaf
A spotted seal gave birth to a baby and named Terina.

RN AFLvdraHdicHibe LRE,
This is the first record in the world of succeeding in breeding a Naufilus macromphalus
in captivity.

PRI EEMET 5,

8 A17~19H Summer school were held twice.

§H68

9 H20H

11/izH

11H29H

A2 0 Toro, HBHB20E,
Otaria Maria flavescens “Kuro™ s 20th anniversary of coming to Toba Aquarium.

A4 A UNo.36, flfF20%E,

Finless porpoise Neophocaena phocaenoides No.36' s 20th anniversary of coming to Toba
Aquarium.

TvFEALRYEY, KT HoE,

Fumboldt Penguin Spehniscus humboldti “Boss™ s 22nd anniversary of coming to Toba
Aquarium.

ZRMTHE s hi-H-ah~ETLRFT 5,

A white specimen of Miraenesox cinerens taken in the waters of Hutami cho, near Toba
city, Mie—Pref.

=T IEHAOHFL e LBEET S,
A Phryops hilarii hatched.

EFN—=hIAHAOFEEe ADELETE,
A Emydura subglobosa hatched.



4, HEHBFOHDKR;ER) Special Progrm for Social Education

1. 9558  Special Exhibition Outside the Aquarium

BHAEECI=ERYPEBSCERELEOBERE®ZFT, YHoETHHELUCEER, 70U h, ER
SAERN, VTREEZHGEEARIBAYT-T W5,

At the requests of association of Museum or some sponsors, Toba Aquarium dispatch staffs
and presentations outside the aquarium.

This mini aquarium brings lots of fun and opportunities to local people to get in touch with
the life of the sea.

EHEH

W £ ERREAENR

M  ERRERTHEET Z 5 R

¥ M PH5%8 A10H~8 H31H

* =] B2 F—T3 34, BHBE TS &
D WilgOEHOBR PR TV THD
BRAEFH @ oRE L Lz,

JE g dAAVA AN FHREVIF VA H TN
B A, 2>, fREILS0MRB00:5 BT

ik ® 7 BEHE 93

DRfES AT RSTEPMENCRT  BERErR bt v 5 —

-4 ] T4 F10H29H~31H

¥ F =ERSYEBESOEMRT, RAZEOMMIEREO D i R WL T, IS
BOBER, FEELIh5,

BFAEAE M exy, oV A0, T2, AEEAIT2H68. (EAEAG6 R, VTR

2. bEHEEHT Summer school

DEREFEEL, 1987TF I, CHRETZASOENEZTTTbhl, [WPFEOLBOH SHTHEEN
¥ 2EbiRREEEET BHAKEMBEORREL LTHE L, ZhizEE LTPES, 6FE2HR
o, BHER S B O KIBNET2REE XA D Lk bR EEO BN RBE 52 . Fod TR
N BED, BREOFTREHAC L2809 L, R, SMoBANS b, ModPHEig - Kk
T, BEL ML,

SRR A 1993F 8 H2H~4 B8 H17A~198
EmAE £#E P 254K



ST 1. FHEAMOE o DN E P
RO L A2 THEEL, KEHMNORMA: RE L, oS ckdeshiHET
Pt Lt BT Roe (T Y A
2. Beodhopiss s Aiim-<
BHABREREA A0 (HRE) OBT, SHoBRBLRELZT -1,
3. I=KEBEM-o<h
BOROKET, RELLEEHEFETL I =AKEEE 2V —RBOALERKELTLb 51,

4t * FhH A e B —E

This program was carried out by the request of the Ministry of Education in 1987. After
that, this program has been brought by Toba Aquarium itself in every summer.

Through this workshop, we would like them to grow up their imagination, sharp observant

eves and cooporative attitude. This includes Field study at tidal zone and Taking care of some
marine creatures in the tank set by themselves to get a basic knowledge of bioclogy.

3. BRAHOBLIHL Lending service of the materials for exhibit
BEAES T, MEORHLERRCFET A0 chBMoEN- Lo, HRFR LB LT3,
e 5 EO S K

7 .30~ 8 .29 P iEiE BB T~ 2 25 -7oh- 503kt
PERIS, oL Al F1IRLO S

8§ .28~10.11 AEEBESE aEE (HRILFFROMES
~LAba S RREEEES S~
FOAFA A KN N = FOORTI0

10.20~12.12 MH MR MAEETE (- BH- L6
AF A ViR K

11. 1 ~11.11 SHRTEEE fikobhoMERER
LA OF, V=T HVYADL TV AR E SIS A

Toba Aquarium provides the lending service of the materials for exhibit requested by other

museum, organization and schools.



5. RAKEKE BRBW—RR

fi % o E
diREMh POLIFERA
H4 A1l unidentified
AR ENs COELENTERATA
E kofi#@ HYDROZOA
#7548 (A¥E) Leptomedusae
WIS HE Eirenidas
aFzf 2 bsy Eirene laclecides

§47>45# SCYPHOMEDUSAE

O <55H Semaeostomae
AX 75 45E  Palagidae

Thoesd Chrysagra melanaster
SX7F45# Urmariidae
X5y Aurelia airita

#WO4LZ45B Rhizostomae
#hi4 75458 Cassiopeidae

Hh4EFH Cassiopea sp.
#27F458 Mastigiadidae
gaszh Mastigias papua

iEH@ ANTHOZOA

7348 Stronifera
M3 4%E Clavulariidae
LIHFEnt R Pachyelalaria wolacea

7% b4 B Alcyonacea
7z k4hE Alcyoniidae

vibHAhD1H Alcyoniidae sp.
IS 9D Cladiella digitulata
LI 3ik/o Sarcophyion elegans

wifSaml s. sp.

_ID.

Animal Inventory

1993.12.31 Bl#e

71

150

473

19



LERE TR |

FFI b9 NF  Nephtheidae
e

(SN TARE: |

7:xT7H Pennatulacea

7iHRFUE Veretillidae
PINHETY
TidEFVOLHE
ThHYHEF Y
THYEF YO 1M

¥+ B Gorgonacea

TA4/7FF Keroeidae
AN
9igFodlff

7% ¥E Paramuriceidae
ThHyH

RV X#E  Plexauridae
FTF7 YT FE

AAF¥FE Primnoidae
FTFNRTFT

AtrFoF+ 478 Zontharia

AFr¥oF+ 7% Zoanthidae

TAATH T 47

Simelaria sp.

Dendronephthya giganiea
D, sp.

Cavernularia obesa
C. sp.
Verefillum sp.
V. sp.

Acalyeigorgia densi flova
Anthogorgia  sp.

Echinogorgia rigida

Euplexaura cwrvala

Plumarella flabellata

Zoanthus sp.

ot AFTFF+ 78 Parazoanthidae

v FUAFEF b
frxo—#y 7

A4J¥F+47B Actiniaria
) FfVESF L
AVFyF+ 2018

AR VF L F T8 Actiniidae

AR VY F D
PR YFESF L H

NFd4J¥F+49H Stichodactylidae

Fouhf Vv FLF
YIF oLV FSF D
{ BRI I E T
NASLIEYF 4 I
SV VESF

Parazoemthus gracilis

P. axinella

Condylactis passiflora
unidentified

Aclinia equina
Anthoplewra fuscoviridis

Antheopsis koseirensis
A. macilata
Stichodact yla haddoni

o Zigantea
Radianthus ritteri

11 =

10



#wEx+i-4.»d8 Corallimorpharia
4 J¥oF o+ 7EFEFE Discosomatidae

A VEVF YL EFEOMMN

44 d8 Scleractinia
NTH#,d8 Poritidae
nFHEH IO 1M
FT7 A4 H Faviidae
Az Y T
FARNEL AL
#4244 001
F4dF Dendrophylliidas
Tag vk
& v T OHE
4 F4F
THAfFErE
AYAFHs T
AdAVAFH o

AF b5 H I Mussidae
= I - )

dAdFHE2H A
0 M7 B e §
NEHEyS

Fa 7 HAH Caryophyllidae
#FAF+H L FH T

FHULnFH S
Aty d
I RE=Hvd
eadyd

73 115% Pectiniidae
DiA

£HiEhin CTENOPHORA

HEEF# TENTACULATA

Hh7 25458 Lobata
Hh7 b 75 45% Bolinopsidae
T RESY

Discosomatidae sp.

Gontopora sp.

Caulasfrea fumida
Fata laxa
F. &

Dendrophyliia arbuscula
D, Spp.
Tubastrea coccinea

T. robusta
Turbinaria mesentering
T. pellala

Cynarinag lacrymalis
Lobophyllia hemprichii
Symphyllia radians

s, valenciennesi

Catalaphyllia jardinei
Euphvilia ancora
Physogyra [ichtensteini
Plerogyra struosa
Trachyphyllia geoffroyi

Physophyllia ayleni

Bolinopsis mikado

15
13

B3

L3 B3 = DO

15
11

17



IRfZEhn ANNELIDA

ZF#M POLYCHAETA

FIEE Sedentaria

r4 1) E Sabellidae
i )

heydhA4# Serpulidae
FAFHUNF Y Fy
A RFRIF

#{ExEh MOLLUSCA

Zik# POLYPLACOPHORA

e S5HAEB Neoloricata
EH¥ZHAE Chitonidae
e FHA

fiE# GASTROPODA

[FEtsiE 28 Archaeogastropoda
i/ 4% Haliotidae
A HTFA
=i FJ7XHAH Trochidae
2EHA
e A e B I
v H 83 HA
AFA 7
A HWHIHZ
Va7 oI Turbinidae
AN
Y AT
ANA
4 T

diEEE Mesogastropoda
H4TFEEHAHE Littorinidae
TR EHA
LHhTFHAHE Vermetidae
FFE~EHA
#3THAH Naticidae
TS RTHA

Sabellastarte japonicus

Protula magnifica
Sphivobranchus giganteus

Liolophura faponica

Sanhaliofis varia

Chlorosfoma lischkei

C. xanthostigma
Monodonta labio forma confusa
Omphalius pfeifferi pfeifferi
0. rusticus

Astralium haematragem
Bolma modesta

Lunella coronala coreensis
Turbo cormdus

Littorina brevicula

Serpulorbis imbricatus

Boreomatica janthostomoides

13 —

w

16
19

28R

i1

14



TLUHAE  Cymatiidae

FwrawkhF Charonia sauline
haps Cymalium echo
o R . Dyrremn

FH =8 Bursidae
=B o P Tritonoranella papillosa
FAFARET Tutufa bufo

¥ -0HA#H Tonnidae
VoA Tonna luteostoma

FiiiEH Neogastropoda
T HAE Muricidae

d=%¥x Chicorens asiamms
Th=¥ Rapana venosa
LA A Reishia brovni
T /154 # Buccinidae
A Babyvlmua japomica
IHFEF Kelletia lischkei
4 F¥FAFH Fasciolariidae
FH =3 Fusinms perplexus
PSAEERFH= F. tuberosus
T =# (heA)HASE) Melongenidae
T =w Hemifusus tuba

i A# BIVALVIA

754 AHAB Ptercidea
A HAE Pectinidae
bAoA Chlamys nobillis

TLAS L-HA4B Veneroidea
L v 2AHAFE Tridacnidae

e T HA Hippopus hippofis
EAVyadA Tridacna crocea

AXFIHNA s maxima
BElLdy A T. Suamosa

B CEPHALOPODA

A7LHAB Nautilvidea
FILHAE Nautilidae
o el ol V) Nautilus macromphalus

AT AEHA N. pompilius

et

i1

29

[N = T < o R



a74 hBE Sepioidea
a4 h¥E  Sepiidae
AT A

EiEEYn ARTHROPODA

#R#M XIPHOSURA

#IE2B Xiphosurida
Hh7 FH=E Limulidae
AT rH=

FiZ# CRUSTACEA

+#B Decapoda

FER#EE Macrura

LTI EF Penaeidae
THh

ATIEFH Atyidae
T AT

FuhJIZEF Alpheidae
FovrEDlfl

FIEE Hippolytidae
T 0l

H# 1) H=F Astacidae
TAVAYBRTAE—

{tITEH# Palinuridae
Sa=9=3VIiESf T
Alaf+xp
=T
I hf ez ¥
fEx¥E

2T EF Scyllaridae
FFAATFOTE
Vol E
b o 6 B o
+3ILE
FEMREAEITYE
[ R B - o

RE®E Anomura
¥ EhUE Diogenidae

Sepia lalimeanis

Tachypleus ridentafus

Mefapenacopsis barbata

Caridinag japonica

Alpheus sp.

unidentified

Homarus americanmes

Jasus 5p.
Panulirus longipes
T o ornaties
P. homnaris
P, Japonicus

Tbacus novemdentatus
Paribacus japonicus

Scyllarides haani

. SGUAMOSUS
Scyllarus Mewspidatus
S. cultri fer

15—

12

40

%HI—PMH

B W W o= =

181



F=¥ FHY
aaATYEHY
A¥EEIFYFHY
HFANEYEHY
A£TUYEHY
JEYFYFEAHY
/T EAYD
FAhexaa,i43
Fo¥ FhUE Paguridae
R=khvrFhY
el o e ol o R
Hh=4#<¥ Porcellanidae
h=&=vD 1M

WSREHE Brachyura
FESH Homolidae
FFHEFIHES

dFHET
h7 v 1\# Calappidae
T TR wh
2T hT e
b FTHT 9t
AHIHT ot
ZEH=F Majidae
A AvH=
TNY S H=
ELawTH=
AT H=
RhTvi=
rrvif=
THY S H=
daF)H=
Ei-H =% Parthenopidae
EH=
kv FeSH=
A7 H=# Leucosiidae
PavfFaFi
W rHa i
g FSH=
awAaTy
FFHaF
41Fa7H=# Cancridae

Anicuelus miyakei
Dardanus arrosor
D. Crassimanis
D. gemmatus
D, imfressus
D. peduncidatus
Diogenes edwardsii
Paguristes ortmanni

Pamous similis
P Japomicus

unidentified

Faromola macrochira

F. Japonica
Calappa calappa
- gallus
C. lophos
C. Dhilargius

Chlorinoides longispinus
Hyastenus elongatus
Leptomithrax bifidus
L edwardsii
Muacrocheira kaempferi
Maja spinigera
Nazxioides mammillata

Schizophrys aspera

Parthenope walida valida
P, valida laciniala

Arcania undecimspinosa
Lewcosia anatum

L oblust froms
L. unidentata
Myra fugax

= 16-—

&

44

218

100

;] gh:H w0

b3

15
15
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A1 FaH=
AI¥H=F Xanthidae
ARARTIY T aTH=
A~ bV H
THTYDanH=
e il e
dAearto¥H=
e
ddirThH=
I»a7H=% Goneplacidae
ryvagl=
A1 7H=%# Grapsidae
gy H=
FFEET

Cancer japonicus

Atergatis flovidus
A. reticulatus
A. subdentatus
Leptodins exaralus
Lophozozynus incisus
Liomera venosa
Pilumnus tomentosus

Carcinoplax longimana

Plagusia dentipes
P Japonica

R ENM) ECHINODERMATA

E 8 ASTEROIDEA

ATE FFEB Platyasterida
ZF+E FFHE  Luidiidae
Ate b F

U HAB Paxillosida
2 HAHE  Astropectinidae
!n.

The FFB Valvatida
a7k FF#  Oreasteridae
Y TaUEbF
aFe bF
R I¥HKF  Ophidiasteridae
THhe T
THERF

41 F¥¥E 7B Spinulosida
4 F2¥E FFE Asterinidae
frTREMTF

YE FTB Forcipulatida
¥E FF#E  Asterinidae
<k b7

L idi A

Astropecten pol yacanthus
A. scoparius

Culcita novaeguineae
Oreaster nodosus

Certomardoa  semiregularis
Linckia laewigala

Astering pectini fera

Asterias anurensis

13

L T

13

15
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U Fe bF Coscinasterias aculisping
FkE FF# OPHIUROCIDEA
SEERFOLHE unidentified
=3 ECHINOIDEA
24947 =H Cidaroida
A< =E Cidaridae
JaFyd= Prinocidaris baclosa var. anmdifera
74%07=H Echinothuricida
7709 =% Echinothuriidae

14937 /n0= Asthenosoma ijirmai

™7 =—H Echincida
Hol-39=f Temnopleuridae

FRAHYYgIT= Temmoplerrus hardwicki
Z I8 7=% Toxopneustidae

Thu= Pseudocentvotus defpressus

Fasrin= Toxopneustes pileolus
A7 7=F Strongylocentrotidae

FAR B r Hemicentrotus fulcherrinues
FH7=# Echinometridae

L FHET= Anthocidaris crassispina

o= Echinometra mathaei

#a /%7 ZH Clypeasteroida
#32/749 78 Clypeasteridae
ST hS Clypeaster japonicus

+~¥3# HOLOTHUROIDEA

F:»2B Dendrochirotida
%> 3% Cucumariidae
F=am1H Pseudocolochrius axiologus

¥+<¥2B Aspidochirotida
¥+ +¥3§ Stichopodidae

e &t Stichofus japonicus
#0438 Holothuriidae

=k HpF=Ta Holothwria leucospilota

- 18 -



FREhYn PROTOCHORDATA

A+v# ASCIDIACEA

4B Enterogona
e e of ]

Bt H Pleurogana
HhZ7 ARy #E  Pyuridae
S e

HiE4n VERTEBRATA

JETHE#E AGNATHA

A58 Myxiniformes
Xy ++# Eptatretidae
S Ryl ok

@ m#E CHONDRICHTHYES

FOH AB Heterodontiformes

#3% A# Heterodontidae
FaHf A

FLLUS4 B  Orectolobiformes
-J‘-_

w24 AF Orectolobidae
YRR T SR

A0+ AB Carcharhiniformes

PS4 AR Scyliorhinidae
=Tty g by —2
TRAAFA
b F4F A

B4 A% Triakididae
=R
F 3 4

A0+ A# Carcharhinidae
W Ao
AvmaF L
FLUTH

W/ AB  Squaliformes
W/ AFE  Squalidae

unidentified

Halpcynthia roretzi

Eptatretus burgeri

Heterodomius japonicus

Chiloseyllivm plagiosum

Atelomyclerus marmoratus
Cephaloscyllivm ishaellum
Scyliorhinus torazame

Mustelus griseus
Triakis scyllium

Carcharhinus melanoplerus

[ 5 Dlamibetes
Triaenodon obesus

13



B gl i

I4 B Rajiformes
EZ#T 48 Urolophidae
7o

THIAH Dasyatididae
ThxA

0 o |

T4 F Myliobatididae
THFrETA

HEHRM OSTEICHTHYES

—i:vB Clupeiformes
—i v Clupeidae
Eit

h& 9 F47L8  Engraulididae

AR F A T

5 A 7i-B Elopiformes
ftd4%# Megalopidae
A &dA

7+¥B Anguilliformes
+XE  Anguillidas
V¥

7'/ ##  Muraenidae
SEGYR
adr g
HF T
R
e B B B
b= e b B
g A v
TigwE
~ ) o9k
k359 YR

T+d8 Congridae
T+
T

INEF  Muraenesocidae
A E

e

Cirrhigaleus barbifer

Uralophas aurantiacus

Dasyatis akajei
D. matsubarai

Aetobatus narinari

Sardimops melanostictus

Engraulis japonicus

Megalops cyprinoides

Anpuilla japonica

Echidna nebulosa

Enchelycore lichenosa
Gymnoneraena zebra
Gymmothorax kidako

G. leucostigma

G. flavimarginatus
G. berndii

G reficularis

G albimarginatus
Muraena pardalis

14

2428

mtﬂhﬂt\)mb—*

14
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r7 3 AE# Ophichthidae
HEPFATINE
L FveinE

+vZXB Siluriformes
FwZAE Plotosidae
TV XA

FAB Aulopiformes
t A% Aulopodidae
b A

3ryiryA B Syngnathiformes
HF¥7THE Macroramphosidae

$ET

A Fa% Centriscidae
p = L e B

72 7A#  Syngnathidae
) e B e i =
LR o N
A 5T BT

4=HB Gadiformes
FId45F Moridae
FaIHT

T:i-08 Ophidiformes
708 Ophididae
1BFUE

Tw»3a78 Lophiiformes
AHYrAE  Antennariidae
AFY

A 4B Beryciformes

W hH AR Monocentrididae

=VhYot

4w b7 4{F Holocentridae

Theohy
saFeEwyhy
ez iy
TERANA
TSASTEAR
FIUTER

Ophichthus evermarmi
Ophiswus macrorhynchus

Flotosus lineatus

Arlofus japonicus

Macroramphosus scolopax

Aeoliscus strigalus

Phycodurus edues
Hippocamus coronatus
H. histriz

Physiculus japonicus

Brotula multibarbaila

Anternarius striatus

Monoceniris japonica

Myripristis berndti
M. Kuntee
M. wolacea

Ostichthys japonicus
Sargocentron candimaculatiom
5. ittodai

456

180

13

49

245
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FHYZER
{9 b4
TYATER
AIlLIEZR

E2F4 A8 Trachichthyidae

INYES R

EhUF A4 4F Anomalopidae

EhVFV AT,

TrIH 4B Zeiformes
i 4 4# Caproidae
F &

AZ+B Perciformes
AZ8 Mugilidae
il
ThA#E Centropomidae
ThA

AXFE Percichthyidae
AXAE

FAIFAYFH

NYE  Serranidae
ThA 4+

2h &k
=S s
VR T

F IR
ATV R
Tk
YFRE
Thox
THhHIHFT
¥4 bong
HVEYAER
ITHIR

a2 x

FIing
TIE
Fr¥antiq
i |
RV

N/ HZL8H Grammistidae

spini ferum
spinosissimum
rubrum
violacenm

ol S R

Gephyroberyx japomcus

Anomalops kafopdron

Antigonia capros

Mugil cephalus cephalus

Lales japonicus

Lateolabrax japomuicus
Stereolepis doederleini

Caprodom schiegelii
Cephalopholis miniala
C. wrodela
Cromileptes altivelis
Epinephelus akaara
areolalus
aunara

¢ yanopodies
Sfasciatus
Suscomdtatus
malabaricus

polyphekadion
bruneus

oGS

’ sepiemfascialus
Psendanthias squami piyos
Sacra margaritacea
Variola louti

MEEmE R EE DN

10

32

10

17

17

18
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Ao B
b s A

A¥AE Pseudochromidae
RAAHWF—=FF 1802

¥ FFHFA{H Priacanthidae

FHARY bF
b EHA

TP 4% Apogonidae
AT EF
ThHFRFy oA
FAAGA EF
FYTAEA
yoAfwesd
bofkiq EF
AR EF

RYAGTFIHTFVEIRA

F v EF
RYTNEA
FYSLHXAD]1M
P
TIALA{vEeF
TV T Al EF

Ry AFT Y PadfEF

AX¥H Rachycentridae
AF

4§ Scombropidae
A

TL#H Carangidae
1T
AAETTY
FudfAT T
TAT D
i S
dHRTTF
ALY
YT
AP
i
ElLdHhvis
AT S
TT

Aulacocephalus tenomincki
FPogmmoperca punciata

Psendochromis paccagnellae

Cookeolus japonicus
Prigeanthus macracanthus

Apogon cookii
crassiceps
doederleini
lineatus

i ger

ntatus

woven fascialus
rmebilus
properupta
semilineatis

; 5p.

Fowleria variegata
Cheilodipterus quinguelineatus
Sphaeramia nematoplera
S. orbicularis

e

Rachycentron canadum

Scombrops boops

Aleclis ciliaris
Caranx melampyins
(240 sexfascialus
Decaplerus maruadsi
Elagatis bipiwuilata
Chathanodom spectosus
Kaiwarinus equula
Pseudocaranx dentex
Seriola dumerili

B quinqueradiala
S, rivoliana
Trachinofus baillonii
Trachus japonicus

_2-3_

13

16

15
10
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18

11

19
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EAE Mullidae
THhe A5

AT
AL AT
AFdAFe e
FRAZLAP
TAIFE AP
L BES T g
AV EAT
b r B J R
ey
ok b ol
Ny K ¥ Pempherididae
vrVang s
ALSFHH  Girellidae
- o
AFF
A4 XX Z# HKyphosidae
iFriq X
1AX3
TIYAE  Lutjanidae
R A
TIA7zHA
FETLHA
EATT A
SAFTIHNA
foTFv7x 84
Lo =1 R e A 8
BV TS
FxEA
v An

4 Y FE Haemulidae
ao &

B A

914

O WA

FalFauaalq

BEWFaoaiao¥q

TYaagw i

TETavadsd
LI 4AY¥F Teraponidae

vvA4E

Medlloidichthys vanicolensis

Upeneus bensasi

i, tragula
Parupeneus barberinus
P. bi fasciatus
P. cyclostons
P. chrysoplewron
P indicus

P. ciltalus

P. nualli fasciatus
P. spilurus
Pempheris japomica

Girella malanichthys

(s, frenctata
Kyphosus sp.

K. vaigiensis
Lut janus bohar

L. decussalus
L Judws

L. gibbus

L. kasmira
L. wonostigma
L. russellsi
L. quanqueelinealus
L. stellatus
Paracaesio xanthura
Diggramma  picfus

Hapalogenys nigripinnis
Parapristipoma irilineatum
Plectorhinchus cinctus

F. chaetodontoides
P. lessomii

P lineatus

P. Picis

Rhwcopelates oxyrhynchus
_24_.

= B3 B3 = N L
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akk#d
4 FIYSFAFE Nemipteridae
EbAFETIHSD
S 4F# Sparidae
ra S
THA

TI 74 A4# Lethrinidae
Aa¥yad

yo XA
AV 7TIH
A2 7%
PRS-
FYRTITH
A¥ L5 {# Ephippididae
IRV AAGE
FvagdAaAgd
TAZLZ
WA
HdNhF5 48 Scorpididae
ALHhF LA

FayFayaFE Chaetodontidae

b Fa7F ad0F
FavPFaurvd
BDiVveEFadFanTF
o FeguFarud

HENARy GARTFA I v¥a

=70 FAFalFavid
Fadny

T/ Fa0Fanud
vl A

yF7agA
TiFavFarvsxd
kA2 A

uAHEF

ARV FadFao0F
FRFAFa9Farrdt
Xy aaf A
mRETHA
LlnBRTHA
AXIFavFaund

FoF+ 7548 Pomacanthidae

VAT, a

Terapon jarbua

Scolopsis dubiosus

Acanthopagrus schlegeli
Pagus major

Cnathodentex aureolineatus
GyNmocrainG ewanis

Lethrivues atkinsoni
L. genvitlatus
L. nebulosus
L. olivaceus
Plalax boersi

P. orbicilaris
P.  pinnatus

P. teira

Microcanibues strigalus

§

auripes
bennetti
ephippium
falcula
lineolatus
lunula
melannotus
muodestus
i ppon
rafflesi
speculum
tri fascialis
uliefensis
vagaludis
Forcipiger flavissimus
Heniochus acuminatus
H. diphreutes
Hemitaurichthys polviepis

OO0 0NN0000D

Centropyge bicolor

_25_
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22
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FUFIEA

ol £ B o S
wHEY
FLYFIVEL N
HH¥FFIive

eyl fe2

T wea

AX A5 A# Pomacentridae
ArEsF ¥
YFEESAXA

Fo S i

PR B i

FTAARL AN

= A S o o
AXAEA

FRAXLANS

D AZXA KA

D IE R B e
ARG NavdayALA LA
SAFYaTFaTAXAEA
VR IO AKX A XS
Fe R AXATA
VEAKXAKA

d~# Cirrhitidae

bl =

EADTVA

L I e R

s

i B e

Fh/NYLE Cheilodactylidae
EhSnFA

~.7# Labridae

FYRAT
FIREA
Ty 3
IVARAEFI0A
AHYrEF/OF
SRS

15

1 PEF<S
AV LHYRT

Chaetodontoplus seplentrionalis
FPomacanthus imperator
maculosis

paru
semicireulatus
sexsirialus
xemithometopon

3, e Qe s

Abudefduf vaigiensis

A. septem fasciatus
Amphiprion clarkii

A. frenatus
Chromis atripectovalis
C. fumea

C. nofata notata
C. wiricis
Chrysiptera cyanea

C. parasema
Dascyllus aruanus

0. melamons

D. trimaculatus
Pomacentrus moluccensis
P coeleslis

Cirrhitichthys awrens

C. oxvee phalis
Cyprinocirrhites polvactis
Neocirrhiles armatus
Oxyeirrhites [ypus

Conistins zomatus

Bodimmes bilwmdatus
B. oxyce phalus
Cheilinus fasciatus

C. trilobatus
c. wndwlatus
Choerodon anchorago

. azurio
Cirrhilabrus temminchkii
Coris aviula

P I N T - - ]

2 8B E o oo —

244
153

244

139
123
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LAART
FFAT
THEATF
aNFEFa vy
b et
Favtky
Rl FFis
hVVATERT
SR NS
Fooss
=R
i -
A b AR
LR et
YT T AT
F SR
T4 48 Scaridae
ho )T HA
PEIDTHAL
S o |
FELTHA
EATHA
TATHAL
AT A
AT IS
THA D15k

AR Echeneididae

AV A
#/i%¥ Scombridae
= o A

W J A LE Zanclidae
WA

—H#4 4F Acanthuridae

o Bl B PAT
=EHETFrFE
A ILZI=N
AHF P anF
FH=9F
EVUFAF
FusFE
a3 oaF

C. picta

Epibulus insidiator
Gomphosus varius
Halichoeres chrysus

H. leruispinnis
H. poecilopterus
Hemigynwus melaplerus
Labroides dimidiafus
Pseudolabrus japonicus
FPteragogus flagellifer
Semicossyivues reficulalus
Suezichthys gracilis
Thalassoma lunare

o ciipido
T. futescens
Xyvichthys dea

Scarus dimidiatus
festius
ghobban
i ;
oviceps
oui frons
rivdatus
schiegeli
Scaridae sp.

Echeneis naucrates
Scomber japonicus
Zeanclus cormdus

Acanthwrus bariene
dussumiert
maculiceps
wigricans
wi gro fuscus
olivaceus
- xanthoplerus
Clenochaetus siriatus

>

e

_Nquﬁamgmm&“ﬁmpﬂm

B3 00 = b3

= o W B

140

26
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AT IF
VIV FVIaE
FYINF¥EFF
idaF v aF
o AT

F U HF
HFF 3 bhaF
b - L AT

= HA

F4 ¥

e SLE 3

kB Ly

T4 d¥E Siganidae
PR ol =

AT A
FTAA

IT=T74d
EF7ETA A
LATAT

NEF  Gobiidae
¥4 mHyInY

IR TN
AN a A L)
HFFE
FZ s
Uar s
=vHF
H
PR I
b ZF ¥ Pinguipedidae
T HFA
YIATEFHR
274 PFHR
4 V¥ RHE  Blenniidae
AV Ehzngd
) e N b
FH
4 ¥V H
ZiFFAFE Pholididae
¥ v
7T HI H Stichaeidae

Siganmus argenlens

ol covallinus

8. Juscescens

5. uttains

S. unimaculatis
o wirgatus

Gobiodon okinauwae
Nemateleotris magnifica
Plereleotris hanae

F. zebra
Flerogobius elapoides

o zacalles

Py wrgo

Sagamia geneionema
Triderdiger trigonocephalus

Parapercis pulchella
P sexfasciala

P, suyderi

Atrosalarias fuscus holomelas
Istiblennins enosimae
Omobranchies elegans
Parablenins yalabei

FPholis nebwlosa

148

42

107

95
31
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FH¥E SR
FAFvEv#
P - B R

AAHhIo#E  Anarhichadidae

FAHhivk

Hh#+d8 Scorpaeniformes
J4#Hh4 a8 Scorpaenidae
A hHL

1 Xheo
aYFIHHYT
=4
Fughtd
FIoA A
A

BT A
oS
Rir S atsin
LTS
=
AR NN
e
FUF AN
o -
mFELhyd

A=F23¢¥# Synanceiidae
=¥

NAaEE Tetrarogidae
FAS o= 1

T4+ A8 Hexagrammidae
GHETA F A
T4 FA

aO5F# Platycephalidae
= aF

RIHEIE Triglidae
el

Hl-4 B Pleuronectiformes
EZ A# Paralichthyidae
B3 A
LR B - O
hL-4% Pleuronectidae

Chirolophis paporicus
Dictyosoma bergeni
Pholidapus dybowskii

Anarhichas orienfalis

Scorpaenodes [littoralis
Scorpaena 1zensis
S, miostoma
Seorpaenopsis cirhosa
5. neglecta
hubbsi
inermis
Joyneri
FHUOSIS
oblongus
pachycephalus
schlegelt
thompsomni
trivtlatus
wel pes
Sebastiscus marmovalus

%
:

W ennn s

Pterois volitans

Imimicus japoucus

Hypadytes rubripinnis

Hexagranomos lagoce phalus
H. ofakil

Platyeephalus sp.

Chelidonichthys spinosus

Paralichthys olivaceus
Pseudorhombus pentophihalmus

12

26

15
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ETHLA
ez HLA
<aH A

97 /5 Soleidae
PERHTY ) v
e dr B RV |

73 /498 Cynoglossidae
sy )R

74 B Tetraodontiformes
#7E Triacanthidae
¥

EFELHFHINEE Balistidae
g2k
THhEVHT
ST HhFEVSHT
YrdaEsHT
Arxe—=2AX+F s FEIH—-7 1 3¥a
HINFEF Monacanthidae
S
FLT AT ¥
ERVE S
T iAnFg
74 % Tetraodontidae
EagI7¥
FRTIT
i e
eHv7 Yy
2ExV7Y
Yawyf 7Y
N HK 8  Diodontidae
fvHEZ?Y
X372
Al VY

#KR FRESHWATER FISHES

&AM CHONDRICHTHYES

I A B Rajiformes
ThX4F Dasyatididae
L= FAF s ¥ ¥ld

Platichthys stellatus
Plewronectes schrenki
F. yokohamae

Aseraggodes kobensis
Zebrias zebra

Faraplagusia japoica

Triacanthus biaculeatus

Balistapus wndulaties
Oidovnis niger
Rhinecanthus verricosus
Sufflamen chrysoplerus
Psewdobalistes fuscus

Chaetodermis penicilligera
Oxymonacanthus longirosiris
Paramonacanthus japordcus
Rudarius ercodes

Arothrem stellatus
Canthigaster rivulala
Takifugu niphobles
T pardalis

f i poeci lonotus
T. snvderi

Chilomycterus reficilalus
Diodon hystrix
D, holocanthaes

Dasyalis breekeri

13
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HWEA#@ OSTEICHTHYES

LLE ki L-iyB Lepidosireniformes

LE ki L Lepidosirenidae
LEFYLY MSASF24

Jor7FILAE Protopteridae
o bFFALR TFFESR
Ta T IR TERLIFVA

KUY FFILZEB Polypteriformes

AU TTFILAE Polypteridae
FYVFFHR TV FNFY—
BYFFAR FA~ND—

LEVRT7AB Lepisosteiformes
LEYZFT 728 Lepisosteidae
ARy T v FH—
By ¥F)—ZAH—
g— =L H—
7ol dH—

FagFAB Acipenseriformes
F a7 AHE  Acipenseridae
2F g7 A

hrF g A
@ F gy R
~AZFA (AT

ATFF a7 AR Polyodontidae
TG F g THA

AAFHS 0y ALEB Osteoglossiformes
AATHS O+ ALE Osteoglossidae

=-0
AFOT 4 A
YHHA—=TugF
FIF e Tagt
TERTTR2

FT¥+H+<ZXHEH Notopteridae
B Y¥NFrL{ 7T fwia

Ao TFoFFA 7T 4 9¥a

a4 B Cypriniformes

Lepidosiren paradoxa

Protopterus aetiopicus
P. annectens

Polyplerus endlicheri endlicheri
. delhezi

Lepisostens oculatus

L. D55eNS
L Platostomus
i Patwhinchus

Acipenser ruthenus

A. stellatus

A, fransmond anus
Huso huso % Acipenser ruthenus

Polvodon spathula

Arapaima gigas
Heterotis niloticus
Osteoglossum bicirrhosim
0, ferreirai
Sclerapages formosus

Chitala branchi
[ omata

= 31 =

Ly e = b

23

22
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.



J4# Cyprinidae
HA—h—k
A7 b7
A7 4 wa
SAKETF ~FoELTTF
FAEF ~¥i
W — AT =
E VA I b
TFoliy—2
ki:a# Cobitididae
FFOYO—F
wrErFZFaw

F1) 4 LAE Gyrinocheilidae

TP o v B
AFH  Mugilidae
#5018

HhZi-B Characiformes
HZi 8 Characidae
EALH—FFF

S AT )

fxzp—E¥iF—nhFy

I F—nhFis
EYsF—nhsyvolil

Yy

Yag—bl—X IS oVF S

FTFu T 7

by FA—ZXF b+ 5
AL 2F AV —
70777 bATET
Loy FP7r 7 FAT LT
ITYARI=F T

XX vFErT
HA=FsFnF b7

= B s ol

EF=T FxTFLl—

+=<XB Siluriformes

F+<X#  Siluridae
pFd T us—
?3d L—1—
S - R |

Catlocarpio siamensis
Puntius tefrazona

H lateristriga
Rashora heteromorbha

E. hengeri

R. trilineata

Rhodeus ocellaius ocellatus
unidentified

Botia macracanibus
Lefua echigomia

Gyrinocheilus aymonieri

Rhino nuegil

Acestrorhymchus sp.
Bryeon orbignyanus
Chalceus erythriorus
(P macrole pidolus

Megalamphodus megaloplerus
M. sueglesi
Nematobrycon palmeri
Paracheirodon innesi

y i axelrodi
Phenacogrammms inferruptus
Serrasalmus nattereri

Wallago aftu
W. leeri
Ww. mitosloma
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EA0 k728 Pimelodidae
f{ra—4¢AP s ¥Fry b
i B S
Lo Fr—nFfs o b
FlLyIFreb
Ky d—F

B H—rynt—ZX¥+ st

Tr=t72
H$H#+7X#H  Synodontidae
¥ hi=r X
N H72F Pangasiusidae
HR—F—ik
A=a A
b I i
¥¥§ Bagridae
Ve FF—miA koA
w24 bF—Fr b
kS R¥ Doradidae
FF¥FFA
FFP—F
h o5+« A#F  Calichthydae
AYFFA n~nTa—RA
AYFISA mnAE—FA
AYFFA Fal-—
W FFAR wxbkod
NVHEXHE  Ariidae
FYURLY—FEVEY b
aYhTH Lorcariidae
[Tl T s i o S P
FU=F—=FF L2
FEYVINA T—SNTF o
a4 ¥
2L H—T V2

SIS AA—Le Y AT L

AT 4TI

ALY ARy pEAT e ¥ T b

FraAbLAD] M
$oh—712

23 T7A# Claridae
ElL+vX

¥hL/)—FnAB Gymnotiformes

Leiarius pictus
Paulicea luthens

Phractocephalus hemiliopterus

Pseudopimelodus fouwleri
FPseudoplal ystoma coruscans
F. fasciatum
Sorubimichthys planiceps

Synodonits nigriventris

Pangasius larmadii
P. sanifwongsei
P. sufchi

Mystus sp.
M. wickit

Pseudodoras niger
Plerodoras gramidosus

Corwdoras habrosus
c. hastatus
C. Julii
. sp.

Arius sp.

Baryancisius sp.
Hypostomus plecostonms
Otocinclus amoldi
Panagque nigrolinealus var.
Peokoltia vittata
Psevdacanthicus sp.
Pterygoprichthys gibbiceps
P. sp.
Loricariidae sp.

unidentified

Clarias fuscus
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F ¥+ ¥FE Erectrophoridae
FEor¥

A4 HB Cyprinidontiformes
Bi& A 4 h#E  Cyprinidontidae
T2V F4TTA

AXFBE Perciformes
TFTHhA# Belontiidae
FIAT 4 92ia
FA =T
21+ E# Cichlidae
753ivI¥rU K
TAFR/—FA FEF—FA
TAZRF e b HY o K
FalFfoix LH=
FhAFToodR TNy NTy
Sa7an¥A L4

AA703x—LAF Osphronemidae

FATOE—RA FTiq
THii»7T+«# Anabantidae
=/ HY o4
k4% JF7Z# Toxotidae
¥ oo diordrd
F472w ELa7# Channidae
b FRAFZF—=H~o F
NE  Gobiidae
bras s EY

M4 AMPHIBIA

WRB Anura
E/# Pipidae
avIATAHTN
i

FT7FOUAVY AN

I+ IHIIE Leptodactylidae
AT S HI N

F7—7n1Zzs9 b7y ¥
E+HT)#H Bufonidae

EdaeFH

dhedHa
TY¥HIILE Hylidae

Electrophorus electricus

Aplochetlichthys normuarn

Chanda ranga
Lates niloticus

Amphilopus citrinellum
Astronotus ocellatus
Crchla ocellaris
Julidocromis regani
Neolamprologes elongatus
N. longior
Csplronemus goramy
Anabas festudinens
Toxotes jaculator

Channa micropeltes

Rhuinogobius sp.

Hymenochirus boeligeni
Pipa pipa
Xenopus laewis

Geralophrys omata
Lepidobatrachus [lanensis

Bufo gargarizans mivakons

B. marinus
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ThAT=HIN
o —RNTFITHINL
FXATITHZN
fxzFAiAHZN
Za—¥=_TAAFTTHH
TF—t A4 vTEaH A
EAHTIE Microhliydae
FThHZA
FToToLAE )V H
THHTIE Ranidae
TYFF EUVFq4A
TZVAhGHzn
L T ) e
Yawf)—=Tag ¥
ThH AR 1

T7AHTIE Rhacophoridae
Yalb=¥ATEAHIN

#REB Urodela

Agalyvehnis callidryas
Hyla septentrionalis

Litoria aurea

L. caervlea

L. infrafrenata

Trachycephalus jordani

Dyscophus inswlaris
Kaloula pulchra

Mantella wviridis
Pyxicephalus adspersies
Kana catesbeiana

R.  schmackeri

R. sp.

Rhacophorus schlegeri

TN FHSw¥—F Ambystomatidae

AkxvagsT /SN —

TE&# REPTILIA

HhAB Testudidae
Sa%EHAFE  Pelomedusidae
aAdoaafEnsadi

AEZEHAE Chelidae
JaniAEsEHL

DR B e PFHIENL
T TH
=¥FETHNIENA
ma=F=ThTLHA
Se7aThIATRATHA
EAhTd A
EFV—HhzATEITHI
T REITHA

Ry Trionychidae
aHIFAs RV
=k Ay

Ay RE EFE Carettochelyidae
Ao VYEFF

Ambystoma mexicamon

Pelusios subuniger

Acanthochelys spixii
Chelodina siebenrocki
Chelus fimbriatus

Emydura subglobosa
Elseva novreguineae

Phrynops geoffroanus geoffrommus

P mibbus
FP. hilarii
P. nasulus
Chitra indica

Pelodiscus sinensis

Carvettochelys insculpla
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732 HA#E Cheloniidae
ThuilHfa
TAODINA
p4=A

HEUVEHAE Chelydridae
AIVEHA
=3 A

ATHAE Emydidae
he¥—nhH2
ZH A
ezl A
A A A
EVAHA
T lr—snaAH AL
Aa~NTiHA
FEFI/TaVITE—PA
AArTHA
B0 HA
FFHYyHA
LY EX PR PTFIFEY
=hAHA
iFidAvNnA
s A
Enxtho i
TYYrYTHA
ay AN

WaAEaNA

FATHA
kEOoH A8 Kinosternidae
HUEFaH A

#AME Squamata

FA4 FhH#E  Varanidae
i XgFH AN

THTE Agamidae
vA—F—FkFIT

7—H Crocodylia
TU4H—&F—F Alligatoridae
ivyyE—TU=

Carella caretta
Chelonia mydas
Eretmochelys imbricata

Chelvdra serpentinag
Macroclemys temmincki

Callagur bormecensis
Chinemys reevesi
Cistoclemmys flavomarginala
Clemmys gmutfata

C. inscul pla

Cuora amboinensis
Cyclemys dentata
Emydoidea blandingii
Heosemys grandis
Hieremys amandalei
Ceoemyda spengleri spengleri
Malacrentys tervafin
Mawremys japonica

M. mutica

Ocadia sinensis

Orlifia borneensis
Rhinoclemmys pulchervima manni
Sacalia bealei

Terrapene carolina triunguis
T. ormata
Trachemys scripta elegans
T, seriplta soripla

Kinosternon scorpioides

Varanus salvator

Physignathus cocincinus

Alligator mississippiensis
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B # AVES

~w¥'B Sphenisciformes
~ ¥ .8 Spheniscidae
TR AV EY

HEEB Anseriformes
HEHE  Anatidae
v F
aNE

FLM MAMMALIA

i B Cetacea
X % 4 )LHFE Phocaenidae
AFr AN

<4 JLHh# Delphinidae
Aanirdnh

EEMIE  Pinnipedia
Tih# Otariidae
TZUhdtw bied
o ) B
AV T R=TFTTH
TH¥Z L8 Phocidae
I 7THFF v
AL ANTHFF

#WH+H Sirenia
Zadw#H Dugongidae
P I

EHEE Carnivora
45 F# Mustelidae

F e

Spheniscus humboldti

Aix galericlata

Anas crecca

Neophocaena phocaencides

Cephalovkynchus commersoni

Arclocephalies pusillus pusillius
(Haria flavescens

Zalophus cali fornianus cali fornianus

Phoca largha
P. sthirica

Dugomg dugon

Ewhyvdra lutris
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Record of four rare fishes from Mie Prefecture, Japan

Krvostt SUZUKI, Osamu TSUKADA,
Kivostt YAMAMOTO and Masasa FURUTA

(Marine Biological Laboratory, Toba Aquarium)

ERRIEFIE S SEE L& v B+ = Sphyraena novachollandige Ginther, 4 7 3 4 % Randallichthys
filamentosns (Fourmanoir), < & A Suwdering yamanokami Jordan end Starks, % a2 7 & Arothron
mappa (Lesson) D4 M%ELKLE. WIh=MRCHEROATSS, &<kl 2 MZamoREL
HEFELINTHIY, FECOBRKICAG2HOROSHAEHRB-REATWE I LERLTIA,

During the course of studies on the fish
fauna of Mie Prefecture, we obtained four
interesting fishes, Sphyraena novachollandiae
Giinther, Randallichthys filamenfosus (Fourmanoir),
Snyderina yamanokami Jordan and Starks, and
Arthron mappa (Lesson)., They are here recorded
for the first time from Mie Prefecture.

Fig. 1. Map showing the localities where the
specimens were collected.

The specimens examined were preserved
in 10 % formalin and deposited in the Marine
Biological Laboratory, Toba Aquarium (TAMBL).

Sphyroena novoehollandice Gunther
(Japanese name: Hoso—kamasu)
(Fig. 2)

Specimens examined. TAMBL-P 2208~2209
(306.0-317.0ma in standard length) taken
from off Nishiki, Mie Prefecture by set net,
on November 1,1990.

Counts and proportional measurements.
D. V-I,9: A, 1,8 P:. 14:Ps. L. 5.

Proportions as % of standard length: depth
of bady 12.1~12.9; width of body 10.7 ~
10.8; head length 30.4 ~ 30.8; snout length
14.6~14.4; diameter of eve 4.1~4.2; postorbital
length of head 11.8~12.0; interorbital width
5.9~6.0; length of upper jaw 10.4 — 10.8;
length of caudal peduncle 19.6 ~20.3; depth
of the same 5.2 ~ 5.4, from tip of snout to



origin of first dorsal fin 44.3 ~44.9; from tip
of snout to origin of second dorsal fin 72.9 ~
73.8; from tip of snout to origin of anal fin
73.2~73.8; from tip of snout to origin of
pelvic fin 44.0~44.7; from tip of snout to
anus 69.9~70.8; from anus to origin of anal
fin 2.9; length of first dorsal fin base 5.4 ~
5.5 length of second dorsal fin base 7.4~7.7;
length of anal fin base 7.3~ 7.6: length of
pectoral fin 9.2~09.4; length of pelvic fin 7.5
~7.6.
Description. Body long, slender, and
slightly compressed. [lead long and pointed:
lower jaw projecting bevond the upper. Distance
between tips of both jaws about 0.6 time the
diameter of eye. Mouth large and horizontal,
with strong canine-like
teeth. A single spinous
gill raker at angle of the
first gill arch. First dorsal
fin begins slightly posterior
to insertion of pelviec fin,
and widely separated from
second dorsal fin. Anal
fin opposite to second dorsal

fin and subequal to the

to Kumano—nada, Mie Prefecture.

Remarks. This species is easily separable
from other species of Sphyraena by insertion of
pelvie fin slightly before origin of first dorsal
fin and by two distinct stripes on sides of

body.

Randdllichthys filamentosus (Fourmanoir)
(Japanese name: Baka-akamutsu)
(Fig. 3)

Specimen examined. TAMBL—P 2837
(306.0mm in standard length) taken from off

Nayaura, Mie Prefeclure, by deepsea surround-
ing net, on October 13, 1992,

Counts and proportional measurements.
D. X,11; A. Il, 9, P,. 16: P.. 1, 5; lateral

Fig. 2. Sphyaens nogehollandice Giinther, TAMBL-P 2209, 317.0ma in
latter. standard length.

Color in life gravish
brown above, silvery whit—
ish below. Two distinct
vellowish brown stripes
present on sides of body.

This species has been
recorded from the Ryukyu
Islands, the Hawaiian Isla-
nds, Australia, and the
Indian Ocean. The present
specimens represent the
first record from Honshu,
Japan, and extend the range
of the species northeastward

— 40 —

Fig. 3. Rondallickthys filamenfosns (Fourmangir), TAMBL-P 2837. 306.0 sa
in standard length.



line scales 48, scales above lateral line 8;
scales below lateral line 137 cheek scales 8.

Proportions as % of standard length: depth
of body 33.1; width of body 17.27 head length
31.7% snout length 8.8! diameter of eye 8.1,
postorbital lenght of head 14.9; interorbital
width 9.8 suborbital width 4.1 length of
upper jaw 13.2; length of caudal peduncle
22.4, depth of the same 11.6; from tip of
snout to origin of dorsal fin 33.35 from tip of
snout to origin of anal fin 66.7: from tip of
snout to origin of pelvic fin 33.37 from tip of
snout to anus 59.5; from anus to origin of
anal fin 4.6; length of dorsal fin base 46.1;
length of longest dorsal spine (third) 13.1;
length of longest dorsal soft ray (seventh)
9.6; length of anal fin base 13.5; length of
longest anal spine (third) 6.6} length of longest
anal soft ray (first) 12.4, length of pectoral
fin 17.1; length of pelvic fin 20.2; length of
pelvic spine 14.1,

Description. Body elongate, fusiform,
slightly compressed. Mouth large,oblique.
Upper jaw extending beneath the anterior
margin of pupil; lower jaw slightly longer
than upper jaw. Teeth on jaws stout, conical
in outermost row, villiform
in inner bands. Prevomer
and palatines armed with
villiform teeth. MNostrils
two, close together: poste—
rior nostril slightly larger
than the anterior one.
Posterior and lower margins
of preopercle serrated, spi-
nules on the lower angle
somewhat conspicuous.
Opercle with two flat spin—
es. A deep notch between
spinous and soft portions

of dorsal fin. Anal fin

originates under base of the fourth dorsal soft
ray. Pectoral fin shorter than pelvic fin.
Pectoral ravs branched except for the upper
two. Caudal fin deeply forked, the tips not
elongated. Body covered with ctenoid scales,
except for snout, preorbital part, interorbital
space, lips, maxillary and mandible, which
are entirely naked.

Color in life bright red above, silvery
pinkish below. Dorsal and pelvic fins dusky.
Caudal fin with blackish margin.

This species has recorded from the Ryukyu
Islands, Guam, New Caledonia, and the Hawaiian
Islands. The distributional range is now
extended northeastward to Kumano-nada, Mie
Prefecture.

Remarks. The present species is distingui-
shable from the related species by that the
maxillary is not scaled, and by that the pectoral
is shorter than the pelvic fin.

Snyderina yamanokami Jordan and Starks
(Japanese name:Yamahime)
(Fig. 4)

Specimen examined. TAMBL-P 204 (165.0
mo in standard length) taken from off Wagu-

Fig. 4. Snyderina yamtanobarmi Jordan and Starks, TAMBL-P 204, 165.0ma in
standard length.



Kaminoshima, Mie Prefecture, by gill net, on
April 11, 1982.

Counts and proportional measurements.
D.VHl, 10; A.Ill, 6} P.. 14; P;. I, 5; pores
on lateral line 24: gill rakers on first arch 3
+ 1+ 10: branchiostegal rays. 7.

Proportions as ¥ of standard length: depth
of body 40.1) width of body 17.9) head length
41.7; snout length 10.1; diameter of eve 8.6
postorbital length of head 21.8; interorbital
width ¥.1} length of upper jaw 17.4; length
of caudal peduncle 13.5; depth of the same
9.2; from tip of snout to origin of dorsal fin
19.8; from tip of snout to origin of anal fin
68.5; from tip of snout to origin of pelvic fin
41.6; from tip of snout to anus 62.5; from
anus to origin of anal fin 5.6 length of dorsal
fin base 80.4; length of longest dorsal spine
(third) 21.3; length of longest dorsal soft ray
{sixth) 21.9; length of anal fin base 24.6;
length of longest anal spine (third) 16.1;
length of longest anal soft ray (third) 25.0;
length of pectoral fin 34.7; length of pelvic
fin 17.9.

Description. Body ovoid, moderately
compressed, deepest over the posterior part of
head. Dorsal profile strongly steep, descending
from origin of dorsal fin to tip of snout abruptly.
Teeth very small, arranged in villiform bands
on jaws and prevomer: palatines toothless.
Head with many spines and ridges, the ridges
Lacrymal

Freopercle with

smooth and covered with thin skin.
bears two strong spines.
four spines on its posterior margin, the uppermost
spine much longer than the other, directed
backward, the other three rudimentary, entirely
covered with skin. Dorsal fin originates above
the middle of eve, without noteh between
Anal fin begins
Pectoral

fin moderately long, reaching above base of

spinous and soft ray portions.

under base of the last dorsal spine.

42

the second anal soft ray., Caudal peduncle

rather small and slender. Caudal fin narrow
and elongate, with the posterior margin rounded.
Sides of body covered with very small cycloid
scales which are scarcely imbricated, and
mostly hidden under the skin.

Color in formalin slaty white: side of
body with four irregular dark brownish blotches
Membrane of spinous dorsal
All of the other fins

with vermiculated markings transversely across

on lateral line.
clouded with brownish.
rays. Eye with traces of lines radiating from
the center.

as a new genus and species on the basis of
one specimen collected from Kagoshima Prefecture
by Jordan and Starks (1901).

occurence of this species has been reported

Since then, the

from Suruga Bay (Kuroda, 1941), Amami
Oshima (Yamakawa, 1976), Sagami Bay and
Suruga Bay (Fujita and Kamei, 1980), Kochi
Prefecture (Yamakawa and Manabe, 1984),
and Suruga Bay (Murofushi, Hasegawa and
Suzuki, 1988) respectively. The specimen
here dealt with agrees quite well with the
original description and figure given by Jordan

and Starks (1501).

Arothron mappa (Lesson)
(Japanese name: Kesho-fugu)
(Fig. 5)

TAMEL-P 3140
(325.5m in standard length) taken from off
Motoura, Mie Prefecture by set net, on August
16, 19892,

Counts and proportional measurements.
D. 12 A. 11: P,. 18; C. 10.

Proportions as % of standard length: greatest
depth of body 43.7) depth of body at pectoral
fin base 41.0; depth of body at end of dorsal
fin base 21.9; width of body 26.4: head length

Specimen examined.



35.3: snout length 16.6; diameter of eve 3.7,
postorbital length of head 15.7; interorbital
width 15.4; length of upper jaw 4.2 from
nasal organ to tip of snout 11.9; from nasal
organ to anterior margin of eve 6.1: length of
caudal peduncle 22.4; depth of the same 13.0;
from tip of snout to origin of dorsal fin 71.3;
from tip of snout to origin of anal fin 72.8;
from tip of snout to anus 69.4; length of
dorsal fin base B.8: length of longest dorsal
ray (fifth) 16.2; length of anal fin base 7.7
length of longest anal ray (fourth) 15.2; length
of pectoral fin base 10.2; length of longest
pectoral ray (third) 11.4; length of caudal fin
24.2.

Fig. 5. Arolkron mappa (Lesson), TAMBL-P 3140, 325.5es in standard
length.

Description. Body moderately compressed,
back smoothly rounded. Small dermal spines
present on body, except for the regions surro-
unding the mouth, pectoral fin base, and
caudal peduncle at caudal fin base, which are
without spines. Naostril with two fleshy flaps
formed by bifurcation of single base. Mouth
small and terminal; two large dental plates in
each jaw. Bases of dorsal and anal fins short

and slightly elevated.

Color in formalin grayish brown in dorsal
area, gradually becoming paler downward.
Back marked with many vermicular dark brown
lines: similar lines radiate from eye. Lower
side of body marked with a large irregular
black blotch. Anus surrounded by a black
bloteh. Gill opening with a similar blotch in
its upper and lower ends.

Remarks. This species is distinguishable
from other species of the genus Arothron of
Japan by the possession of vermicular dark
brown lines on the back, and by the presence
of a large irregular black blotch on the lower
side of body.

The distributional range of this species
extends from the Indo-
West Pacific to Wakayama
Prefecture. The present
specimen represents the
record of this species from
Mie Prefecture.
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Adult form of the ragfish, Icosteus aenigmaticus
Collected from Mie Prefecture, Japan

Krvosat SUZUKI and Osamu TSUKADA

(Marine Biological Laboratory, Toba Aquarium)

SHERESSIEMIG S L X avey ¥ TP Iostews aenipmaticns UM 1 BSR4, A8k
MR T, £R13790e, KE1225mTH D, X FREEIARTREBSALBAXOBETES, TL=ERE
B RVORBTLAS, EHOOHMESREAMRE - LFF (1971) 1045 (1983) oRKicRE—
1%, =6ic Kobavashi and Ueno (1956) kb +Hav=+ 27 2 Acolus willaughbyi & LTH
EEhLtHEERAOHMNERL L BT, EHFOM LXiavay 2 TORALFRREEHE LK
B 2w TSR LT v, SRMOHBLME L0 LBbR S,

The Ragfish, [leosteus aemigmaticus Lockington
is characterized by having a single dorsal fin
with very long base, fins without spine, smooth
and limp body, and absense of pelvic fin in
adult. With growth of the fish, it metamorphoses
remarkably, and the adult loses pelvic fin,
which is well developed in young stage.
From these, the adult form was once treated
as a distinet species, Acofus willoughbyi Bean
(Goode and Bean, 1896; Kobayashi and Ueno,
1956). However, in recent years A. willoughbyi
is generally recognized as a junior synonym of
Teosteus aenigmaticus Lockington (Clemens and
Wilby, 1961: Fitch and Lavenberg, 1968;
Kubota and Uyeno, 1971; Hart, 1973, Nakaya,
1983). The adult form of I. aenigmaticus is
rare in the region around Japan. It has hitherto
been reported by only two specimens from

this region, one measuring 822me in standard
lenght from Suruga Bay, Shizucka Prefecture
(Kubota and Uyeno, 1791) and the other
measuring 886 mm in standard length from the
North-eastern Sea of Japan (Nakaya, 1983).

On February 10, 1992, a single specimen
of large Ragfish, [. aenigmalicus measuring
1225mm in standard length, was collected by
set net near the shore at Hikimoto in Owase
Bay, Mie Prefecture. This is the largest of
the specimens which have been recorded from
the north-western part of the Pacific Ocean.
In this paper, the present specimen was described
as the first record of the adult form of [f.
aenigmaticns from Mie Prefecture,

The specimen used here was preserved in
10% formalin and deposited in the Marine
Biological Laboratory, Toba Aquarium (TAMBL).



Description

The following description is based on the
single specimen (TAMBL—P 2353, 1225mm in
standard length, adult female) taken near the
shore at Hikimoto in Owase Bay, Mie Prefecture
(Fig.1).

Fig. 1. [eostens aemipmaticus Lockington.
TAMBL—P 2353, 1225 =8 in standard length.
Top: lateral view of body.
Bottom: lateral view of head region.

D.52; A. 32, P.. 215 C. 32.

Proportions as % of standard length: depth
of body 24.1; width of body 8.3; head length
17.0; snout length 5.2, diameter of eye 1.7;
diameter of orbit 1.8; postorbital length of
head 10.2 ; interorbital width 6.8} length of
upper jaw 6.6, predorsal length 19.2; preanal
length 45.4; preanus length 36.4; length of
caudal peduncle 18.2; depth of the same 4.7;
length of dorsal fin base 63.1; length of anal
fin base 36.2; length of pectoral fin 10.1.

Body elongate, strongly compressed.

Caudal peduncle cylindrical, with depth subequal
to its greatest width. Head relatively small;
snout short and rounded at its tip. Ewve small,
its diameter about 0.3 time the snout length.
Interorbital space flat and wide, about 4.1
times as wide as diameter of eve. Anterior
and posterior nostrils large, separated by a
distance about 0.6 time the diameter of
pupil; the anterocir one round, the posterior
one somewhat elliptical. Mouth moderate
in size, nearly horizontal. Upper jaw
only slightly shorter than the lower: posterior
end of maxillary extending beneath the
posterior margin of pupil. Upper jaw
margined with premaxillary. Teeth in
jaws minute. Prevomer, palatine and
tongue toothless. Tongue thick, bluntly
pointed, free in front. Posterior margin
of preopercle rounded. Gill opening wide;
branchiostegal membrane free from isthmus.
Gill rakers on first arch 5+ 1 + 10 = 16,
longest of them 0.7 time the diameter of
eve, and half as long as the corresponding

gill lamella (Fig. 2). Situation of anus

Fig. 2. Right side view of outer side of the
first gill arch, especially showing gill
rakers.

nearer to the tip of snout than to base of
caudal fin. A long dermal ridge present along
midline of abdomen from breast to anus.
Lateral line forming a strong ridee with numerous
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spinules. Body without scales, very smooth
and limp. All fins without spines. Dorsal
fin originates a little behind the base of pectoral
fin. Anal fin begins under the twenty-second
dorsal ray. Bases of dorsal and anal fin long:
the latter about 0.6 time as long as the former.
Pectoral fin lateral in position, its length
almost as long as the postorbital length of
head. Caudal fin slightly emarginate. Pelvic
fin entirely absent. Body color uniformly
chocolate brown. Oral cavity and gill cavity
blackish dark brown.

Remarks

As indicated in Table 1, the proportional
and meristic characters of the specimen here
dealt with agree well with those of the adult
specimens described by Kubota and Uweno
(1971) and Nakaya (1983). Moreover, the
characters of this specimen match well the
specimens from North Pacific Ocean (49" N,
170" E), which were identified as Acrotus
willmighbyi Bean by Kobayashi and Ueno (1956).
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Table 1. Comparison of proportional measurements and counts between the present and the known
adult specimens of Jeosteus aenmigmalticus.

Kobayashi & Ueno Kubota & Uyeno Makaya Present specimen
(1956) (1971) (1983)
North Pacific Suruga Bay Morth-eastern Kumano-nada
49" N, 170" E Sea of Japan
Total length - 850um - 1370um
Standard length 478 - 7450 822 B86Em 1225
In % of standard length
Head length 21.1 - 18.3 15.56 17.5 17.0
Depth of body 28.5 - 2.7 19.5 23.3 24.1
Snout length 7.3-51 4.5 6.0 5.2
Eye diameter - 17 2.0 1.7
Orbit diameter 3.3-2.1 2.2 i 1.8
Interorkital width 9.8 - 6.8 6.7 7.3 6.8
Length of upper jaw 9.3~ 6.2 - 7.0 6.6
Depth of caudal peduncle 5.6 - 3.6 4.4 - 4.7
Length of dorsal fin base  68.0 - 60.6 - - 63.1
Length of anal fin base 41.7 - 35.0 Ern = 36.2
Length of pectoral fin 14.2 - 10.1 -——— - 10.2
Preanus length 44.0 - 35.1 = e 36.4
Counts
Diorsal fin rays 50 - 55 53 50 52
Anal fin rays n-3 35 35 32
Pectoral fin rays 18-21 20 20 21
Caudal fin rays Zr -3 0 - 32
(Principal rays) e (18) - (21)
Gill rakers 5-T+9-10 5+1+9 548 5+1410
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Family Trapeziidae from the Toba Aquarium Collection

Katura Oyama

Toba Aquarium

m =

AOaLI v a VICRABOBREALEEZIE L
T h, ROSHEIL Solem (1954) #EEi L.
Genus Trapezinm Megerle von Miihlfeld, 1811,
FHHENAR.

Subgenus Trapezium Megerle von Mihlfeld,
1811, 7>+ H e HAHK. HEROEANSS.
T. (T.) oblongwm (Linnaeus) AT en 7+ H %
HA, BHEONRD CLRFAES.

T. (T.) bicarinatum Schumacher 7+ & H 41,
HGERENDD.

T. (T.) sowerbyi (Hidalgo) Hh¥f 0 7+ H a2 H 1.
K+ 5, wikizmy.

Subgenus Neofrapezium Habe, 1952, # H v F =
FHig. o HAROREIE .

T. (T.) sublagvigatum (Lamarck) ¥ h 7 FEF
*. ERIE.

T. (T.) liratum (Reeve) 73F F+ 2+ b= ¥ HA.
MUERYDD.

Genus Glossocardia Stoliczka, 1871,
1% BIFERTHA.

G. obesa (Reeve) ¥+ 3 I HA1,
Genus Coralliophaga Blainville, 1824, 2V 7
. HHbb R 5.

Coralliophaga coralliophaga (Gmelin) 2 H vV F

(BPvTo4).
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Toba Aquarium preserves molluscs from
the Teramachi and Taki Collections and other
Here I selected Family Trapeziidae,
one of an easily identifiable group.

When Mr. A. Teramachi gave his collection

to the Toba Aquarium, he nominated me as a

material.

best reviser of his collection. Before going
further, I wish to thank for late Mr. Akibumi

Teramachi for his nomination.

Family Trapeziidae Lamy, 1920.

This Family name is a junior homonym of
Trapeziinae Miers, 1886, based on Trapezia
Latreille, 1825, (Decapoda, Crustacea). DBecause
of the both Family—Group names has been
well applied, I hesitate to change name, until
ICZN will be decided the acception of either
one.

This family has three synonyms, so far as
I am able to found in my literature. They
are Cypricardiidae [from Superfamily Cypricar-
diacea Dall, 1895], Lithophagellidae Cossmann,
1910, and Libitinidae Thiele, 1934, though
Keen in Moore e al., 1969, Libitinidae Thiele,
“1924", I was not able to found 1924, but
1934.

Living forms of this family was well revised



by Solem, 1954, and ten species were included
in his report. Seven of them are preserved
in the Toba Aquarium Collection.

Solem tried to report ecology of each
taxon, but few new observations are shown

in the present paper.

Genus Trapezium Megerle von Muhlfeld,
1811. 7+ H 2 H AR,

1811 Trapezium Megerle von Miihlfeld, Mag.
Natkde. Ges. Naturfors. Fr. Berlin,
p. 68, Type, Trapezium perfectum Megerle
von Miihlfeld [= Chama oblonga Linna
eus], by subsequent designation, Ste-
wart, 1930, ANSP Spec. Pap. 3, p.
173 (~175).

1817 Libifina Schumacher, Ess. nouv. Syst.
Vers Test., pp. 54, 168-169. Type,
Libitina bicarinafa Schumacher, by mono-
typy.

1819 Cypricardia Lamarck, Hist. nat. Anim.
s. Vert., Tom. VI, part. 1, p. 27
(-29), Type, Cypricardia guinaica Lamarck
[= Chama oblonga Linnaeus], by subse-
quent designation, Children, 1823,
Quart. J. Sci., vol. XIV, p. 316

Five living species have been known from

this genus. All of them are collected by

Teramachi. And lots of specimens of three of

them are in the Taki Collection.

Subgenus Trapezium Megerle von
Muhlfeld, 1811, (s. str.)
FEH RN HE.

Shell medium (50sa.) to large (120mm.),
with gentle angulation or a strong keel and
faint radial sculpture.

Trapezium ( Trapezium) oblongum (Linnaeus)
AxzeadFHrHA,
Fig. 6.

1758 Chama oblonga Linnaeus, Syst, Nat.{ed.
X}, Tom. I, p. 692,

1811 Trapezium perfecdum Megerle von Miihlfeld,
Mag. Natkde. Ges. Naturfors.
Fr. Berlin, p. 68 (part.).

1819 Cypricandia gwinaica Lamarck [ex Chemnitz],
Hist. nat. Anim. s. Vert., Tom.
VI, part. 1, p. 28.

1954 Trapezium oblongwm (Linne, 1758): Solem,
Proc. malac. Soc. London, Vol.
31, pt. 2, pp. 66-68, pl. 5, figs. 3-
7, with further synonymy.

1959 Trapezium oblompuwm (Linné): Kira, Color.
Ill. Shells Japan, pp. 131-132, pl.
52, fig. 26.

Toba Aquarium Collection. Ryukyu (Reg.

no.1007).

Trapezium ( Trapeziwm) bicarinatum (Schumacher)

FrHEHA.

Fig. 4.

1817 Libitina bicarinata Schumacher, Ess.
nouv. Syst. Vers Test., p.169, pl
XVII, figs. 2a-b.

1954 Trapezium (T.) bicarination (Schumacher):
Solem, Proc. malac. Soc. London,
Vol. 31, pt. 2, pp. 68-69, pl. 5,
figs. 8-13, with further synonymy.

Toba Aguarium Collection. Ryukyu (Reg.

no. 7006), Yani, Kasari—cho, Amami-Oshima

(Reg. no. 19732).

Trapezium (Trapezium) sowerbyi (Hidalgo) H+

VIF-HEHA,

Fig. 7.

1903 Cypricardia Sowerbyi Hidalgo, Mem.
Real Acad. Ciencia, Madrid, Tom.
XXI, pp. 364-365.

1954 Trapezium (T.) sowerbyi (Hidalgo): Solem,
Proc. malac. Soc. London, Vol.
31, pt. 2, p. 70, pl. 5, figs. 1-2,
with further synonymy.



Subgenus Neofrapeziwm Habe, 1951,
2HVTFEFFER.

1951 Meofrapeziwm Habe, Genera Japan. Shells,
Pelecypoda, no. 2, p. 119. Type,
Cardita sublaevigala Lamarck, by original
designation.

Shell medium sized, compressed, without

radial striations.

Trapeziwm ( Neotrapezium) sublacvigatum (Lamarck)

FHITEFF,

Fig. 1.

1819 Cardita sublaewigata Lamarck, Hist. nat.
Anim. s. Vert., Tom. VI, part. 1,
p.26.

1843 Cypricardia vellicata Reeve, Conch. Ieon.,
Vol. 1, pl. II, fig. 7.

1954 Trapezium ( Neotrapezium! sublaevigatum
(Lamarck): Solem, Proec. malac.
Soc. London, Vol. 31, Pt. 2, pp.
7T1-73, pl. 6, figs. 4-5, 8-9, 13-15,
with further synonymy.

1959 Trapezium ( Neotrapezium/) sublaevigatum
Lamarck: Kira, Color. Ill. Shells
Japan, p. 132, pl. 52, fig. 28.

Toba Aquarium Collection. Ryukyu (Reg.
nos. 7009, 7010), Otsuno, Fukuyama City
(Reg. no. 19747), Takasago City (?) (Reg.
no. 19745), Seto, Shirahama, Wakayama
Prefecture (Reg. no. 19746), Zushi City,
Sagami Bay (Reg. no. 19748}, Loc. ? (Reg.
nos. 19749, 19750},

Ecologv. Found under stone at low tide
in Ago Bay. From a cliff of Sajima, Sagami
Bay. Both localities affected oceanic waters.
Trapezium ( Neotrapezium) liratum (Reeve) ™ 3
FybTYHA.

Fig. 2.
1843 Cypricardia lirata Reeve, Conch. Icon.,
vol. I, pl. I, fig. L.
1905 Trapeziwm japomicem Filsbry, Proc. ANSP,

vol. 47, pp. 119120, pl. V, figs. 34-36.

1905 Trapezium japonicem subsp. delicatum
Pilsbry, ihd., pp. 120-121, pl. V,
fig. 44.

1954 Trapezium ( Neotrapezium) liratum (Reeve):
Solem, Proc. malac. Soc. London,
Vol. 31, pt. 2, p. 73, pl. 6, figs. 1-
3, 6-7, 10, with further synonvmy.

1959 Trapeziton ( Neotrapezium) japonicum Pilsbry:
Kira, Color. Ill. Shells Japan, p.
132, pl. 52, fig. 29.

1971 Trapezium ( Neotrapezium) liratum (Reeve,
1843) ¢ Kuroda and Habe in Kuroda ef
al., Sea Shells Sagami Bay, pp. 615
(1, 39% (E), pl. 118, fig. 19.

Toba Aquarium Collection. Ariake - kai
(Reg. no. 19734), Hakan, Kumamotoe City
(Reg. no.19733), Kurosaki, Takada-cho,
Kumamoto Prefecture (Reg. no. 19735), Kitsuki
City (Reg. no. 19741), Urado Bay, Kochi
City (Reg. no. 7011}, Ujina (Reg. no. 19736)
and Tanna-cho (Reg. no. 19737) both Hiroshima
City, Mukaishima, Hiroshima Prefecture (Reg.
no. 19738), Otsuno (Reg. no. 19739) and
Hikino—bashi (Reg. no. 19740) both Fukuyama
City, Yatsuhama, Tamano City (Reg. no.
19742}, and Loc.? (Reg. nos. 19743, 19744).

Ecology. Found on stone at low tide
from Obuchi-numa (lagoon), Aomori Prefecture.
Though this species associated with the preceeding
form at Fukuyama City, still, in general, it
lives on the tidal zone where coastal water
well develops rather than much effect of the

oceanic waters.

Genus Glossocardia Stoliczka, 1871,
Y33 HAR.

1871 Glossocardia Stoliczka, Mem, Geol. Surv.
India, ser. &, Pal. Ind., Cret. Fauna
S. India, vol. III, p. 189. Type,
Cypricardia obesa Reeve, by original



designation.
Shell somewhat inflated, nearly smooth,
without radial Sculpture.
Glossocardia obesa (Reeve) ¥ %3 3 H A,
Fig. 5.
1843 Cypricardia obesa Reeve, Conch. Icon.,
Vol. I, pl. 1I, fig. 10.
1954 Trapezium (Glossocardia) obesal —um]:
Solem, Proc. malac. Soc. London,
vol. 31, pt. 2, pp. 73-74, pl. B,
figs. 11-12, with further synonymy.
Toba Aquarium Collection. Cebu.
Ecology. Shallow water, though Solem

considered a deep water form.

Genus Coralliophaga Blainville, 1824,
24T

1824 Coralliophaga Blainville, Moll., Dict.
Sci. Nat., XXXII, p. 8§60, Type,
Coralliophaga Carditoidea [= Chama cora—
lliophaga Gmelin], by monotypy.

1854 Lithophagella Gray, Ann. Mag. Nat.
Hist., ser. 2, vol. XIV, p. 21. Type,
Cardita dactyius Bruguiere [= Chama
coralliophaga Gmelin], by original desig-
nation.

Shell of Toba Aquarium Collection has
distinet radial ribs which lack in the European
species not in the collection.

Coralliophaga coralliophaga (Gmelin) # # ¥/
F(HvIdL) .

Fig. 3.

1791 Chama coralliophaga Gmelin, Syst. Nat.
(ed. XIII), Tom. I, pars VI, p. 3305.

1954 Coralliophaga coralliophaga (Gmelin): Solem,
Proc. malac. Soc. London, vel.
31, pt. 2, pp. 77=-79, pl. 7, figs. 1-
3, 6,9, 12, 14-15,

Toba Aquarium Collection. Ryukyu (Reg.
nos. 7012, 7013), Yui, Setouchi-cho, Amami-
Oshima (Reg. no. 19751).

References cited.

Blainville, H. M. D. de, 1824, Mollusques.
Dict. Sci. Natur., XXX, [mon wd. .
Bruguiére, J.-G., 1792, Encycl. Méth.
Hist. nat. des Vers, Tom. I, pt. 2,

pp. 345-758. [nom wd.].

Children, J. G., 1823, Lamarck's Genera of
Shells. Quart. J. Sci., Vol. XIV, pp.
208-322,

Gmelin, J. F., [1791], Syst. Naturae (ed.
XII), Tom. I, Pars VI, pp. 3021-3910.

Gray, ]. E., 1854, Additions and Corrections
to the Arrangement of the Families of
Bivalve Shells. Ann. Mag. nat. Hist.,
ser. 2, vol. XIV, pp. 21-28.

Habe, T., 1851, Genera of Japanese Shells,
Pelecypoda, no. 2, pp. 97-186, text-
figs.

Hidalgo, J. G., 1903, Obras malacologicas.
Parte I. Estudio preliminales sobre la
Fauna malacologica de las Islas Filipinas.
Mem. Real. Acad. Ciencia, Madrid,
Tom. XXI. [nom wd.].

Kira, T., 1959, Color. Illustr. Shells Japan,
5+ XI+ 240 pp., 1+71 pls, text-figs.
Kuroda, T., and T. Habe in Kurada, T., T.
Habe and K. Ovama, 1971, Sea Shells of
Sagami Bay, xix+ 741 [J.] + 489 [E.] +

51 pp., 121 +1 pls.

Lamarck, J. B., 1819, Hist. nat.

sans Vert., Tom. VI, part. 1, vi+ 343

Anim.

Pp.

Linnaeus, C., 1758, Syst. MNaturae (ed.
X), Tom. I, 824 pp.

Megerle von Miihlfeld, ]J. K., 1811, Entwur-
feines neuen Systems der Schaltiergehiuse.
Mag. f. d. neuen Entdeckungen in der
gesammten Naturkunde von der Gesell.
naturforsch. Freuinde zu Berlin, Bd. V,
pp. 38-72. [nom wd.].



Pilsbry, H. A., 1905, New Japanese Marine
Mollusea. Proec. Acad. Nat. Sei.
Fhiladelphia, Vol. XLVII, pp. 101-122,
pls. II-V.

Reeve, L., 1841, Monograph of the Genus
Cypricardia. Conch. Icon., Vol 1, 11 pls.

Schumacher, C. F., 1817, Essai nouv. Syst.
Habitat. Vers Testacea, iv+287 pp.,
XXII pls.

Solem, A., 1954, Living Species of the Pelecypod
Family Trapeziidae. Proc. malac. Soc.
London, Vol. 31, pt. 2, pp. 64—84, text-
figs. (map) 1-4, pls. 5-7.

Stewart, R. B., 1930, Gabb's California Creta
ceous and Tertiary Twvpe Lamellibranchs.
Acad. nat. Sci. Philadelphia, Spec.
Publ. 3, 314 pp., XVII pls.

Stoliczka, F., 1871, Cretaceous Fauna of South
India, Vol. I, Pelecypoda. Mem. Geol.
Surv. India, ser. VI, Paleontologia
Indica, pp. 409-537, iii-xdi, pls. XXXIX-L.

Explanation of Plate

Fig. 1. Trapezium (Neofrapezinm) sublaevigalum
(Lamarck) ## Y F %€ F#. Length 29.4sn.
Loc. ? [Japan].

Fig. 2. Trapezium ( Neotrapeziion) lirafwm (Reeve)
gt b2 4. Length 41.2 on. Otsuno,
Fukuyama City.

Fig. 3. Coralliophaga coralliophaga (Gmelin) #
H v F. Length 30.0me, Ryulyu.

Fig. 4. Trapezium (Trapezium) bicarinatum
Schumacher 7+ H 2 4. Length 55.0 mm
Ryukyu.

Fig. 5. Glossocardia obesa (Reeve) ¥ %3 1 #
4. Length 58.58m. Cebu, Philippines.

Fig. 6. Trapezium (Trapezium) oblongum (Lin-
naeus) Ax ko 7+ H 244, Length 60.0om,
Ryukyu.

Fig. 7. Trapezium (Trapezium) sowerbyi (Hidalgo)
AV T FHE2HA. Length 117mm. Cebu,
Philippines.
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On the Length of the Intestine of Baikal Seals Phoca sibirica

Kazuniro HASEGAWA and Krvosut YAMAMOTO

TOBA AQUARIUM

Lengths of intestines of six Baikal seals Phoca sibirica were measured.

The lengths were from

442em to 662cm, and the ratios of them to body lengths were between 5.2 and 8.5.
Small intestines of five seals were from 414em to 575cm, and large intestines were from 28en to

56cm. The ratios of small intestines to body lengths were between 4.9 and 6.1, and for large
intestines the ratios were between 0.28 and 0.54. These results indicated that small intestines
of Baikal seals might be markedly shorter than those of closely related ringed seals Phoca hispida

reported by Frost and Lowry (1981).

The equation of the regression line, which indicated the correlation of the length of intestine
with body length of Baikal seals, was as follows: y=1.86x+396 (r=0.43) [x:body length in em,

vilength of intestine in om],

B4 fE TIREETOMES L ORI AR L
FECMELRL, BEHEHEL e e
WEABSHOBELEIL, SRR - U FRRE
BED (TJy=A e Dyp—-7Y 1086, Ea—Li
1987), ®O—f& L TREARY O HET M
o<, oAty Tz (bPIME 1964, Ea-—
L 1987), L LAK4EDOHARMH TS 5 BMMET
& OMEFELLEVBER LTS (It
1964, FrosT and Lowry 1981, King 1983),
CORALYVWTRVW L 2hOERILIhTHE
(eh)llflt 1964, Eastman and Coarson 1974,
Kme 1983) #, REEHRZ kv SEIMA L,
BAKHED A DA T H 5 & Phoca sibirica 6 {l{Eiz
D2WT, MOREEIRL-oTHRET 5,

BREER

BRHAKERTRCLE-6EED A1 ALTH T >
E2WTEBOR S 2 L, Amsgsis
oy IR HEHC 2L TiT - 1o, itk ERE
L UMER (MRb HREE TOEBE) thth
OREA 5 6 RELLE, 72cmir5116emTH - 7= (Table
1)e No8 W TRED+ A v FHOEND HER
20N L, fliEkiNe 8 & OERO KB L - TE
WA L (Bt 1993). O N TERSE
HETELhoNol, 5 E2WTiE, FEMIKCE
W S ERLL B L,

LEE Lz <4 AATHT v 6 BEOBHOREE
(2442 —662cm ({KEED5.2—8.5%) TH -7 (Table
1)e —H, EBOT E v TH5 < Phoca hispida 12
Ak CE¥tkE 116cm) OBORE EOFH)iL1664cm



Table 1. Lengths of intestines of Baikal seals Phoca sibirica. Body lengths were measured from
the tip of the snout to the end of the tail in a straight line.

Length of intestine in cm
(ratic to body length)

Estimated Body

Seal Sex age length Small
{years) {em) Large intestine
intestine intestine Cecum and large
intestine
No.1 M 3 or more 103 509 (4.9) 56 (0.54) = 565 (5.5)
No.2 F 1 81 492 (6.1) 36 (0.44) — 528 (6.5)
No.5 F 6 or more 116 575 (5.0} 33 (0.28) 3.0 608 (5.2)
No.§ M 3 103 560 (5.4) 40 (0.39) —_ 600 (5.8)
No.8 M under 1 77.5 —_ _ 662 (B.5)
No.9 F under 1 72 414 (5.8} 28 (0.29) 2.5 442 (6.1}

(fkED14.3f%) LEEShTWv3 (FrosT and
Lowry 1981), A4 AT HF v OEE (xem)
EMDFE (yom) OMELFig. 1 1Cq Lz, EH
Rty =1.86x+39 (r=0.43) TH-1, fic
ZOREK, $El16em, BOR X1664mD 7 E YT
¥ vOEELYRNE. A4 AT 5 o ORI
Brh<FELL EheuBTspndoedrs, coo
EhbkEORN, HHICHE~FL HEHVZ 22H
L Th D,

Fleif AT 5 > 6 @EDSHBEDBOR
T (2414—575cm ({kED4.9—6.145), Khir28—
S6em (0.2B—0.54{) TH -7 (Table 1), Z h
ot LI MNB o E X MEEO1ME L ETH -
foh=24ATH7 ¥ Lobodm carcinophagus (Brypen
and Erickson 1976, Kmc 1983), 7= ¥ 7H 5

2
[

Length of intestine (cm)
o
=]
o
o

| | | | |
80 90 100 110 120
Body length (em)

Fig.1 The relation between the length of intestine
and body length of Baikal seals Phora sibirica.
The equation of the regression line was as
follows: y=1.86x+3% (r=0.43) [x:
body length in em, ¥ :length of intestine
in em].

3

(FrosT and Lowry 1981), 3 XU RF kT
LB RO MEORETH-ToITTT
¥ 5 & Phoca largha O KB, (h5D0.35—-0.57
ETHaToe ChbiECH~TAREOHEAE H
BTaL, KBoRERENEL, A1 HIATH
7y CiREVPEN BB TH - .
BETEETL2=H2 T ¥ 5 > Phoca vitulina
4w b A Callorhinus wrsinus 20482+ 5 Kk
FDRELEERER MK BIUREHH LR
MLTVS, EohThpdakoksdihas 58E
RE=HETHF7 TR, & » b4 TEEHKIC
B .5 (Depocas et al. 1971, FapeLy 1987, RED-
MAN 1990), ¥ - AMITIZERN & h & K5 005% ik
PR THERERS (B 1978). LihbBREh
L WHEHMBENCDS L, KOBREH R 3
cEmehTvd (HE 1978), AMlick0G 3
ZhEOAEHEBMy MMM LA TIZE S 22T
i, KpoEL{ 2 RAWH RN TIE=H 2T
FURIUA e beA TREOBRAR HXTE
Pl MRS THEDEMARE LS (BaLL
1930, llfit 1964, Kinc 1983) LHEpEA4:
LATEME Y #E L bh B, & 6B TIxE507 40
KA AP Eh s EL R A1 haT
% (Reeves et al. 1992) #i, WoOXEKirE
AR LT EET A0, i ~<A
O EVCEREREBTES s LAy,

L LEESIOR TS AT H T v FERRICEK
BTEFETILT7A M IETE, i - THOR
Eitk4TH D (Yamasakr and Kiro 1984). L
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b B R T AEORD W { 2hORE (PR
fit 1967) it, B TORLEFE T L7/ v H o
4 nh Inia geoffrensis, 3T A a9 Hh T A AH
Lipotes vexillifer (Znou and L1 1981, YaMasaki
and Krro 1984) it <EVB2FF-o, SHETY
SYHOPTLFFav A2V 2T 5 Y Mmadus
momachus, B AT H 5 v Ommatophoca rossi o &
R TEETI L 0beT, EVBEHETS
(Scomare et al. 1962, K 1969, 1983, BryDen
and Erickson 1976). Ll E O A & 4 R 5 FE iR
ik LS C L DA, BEgeiE 0B
BEOBHEARHLZ LIXEBTHE, OLAPE
fit (1967) ft-~+ v ¥ 7 Grampus griseus O
HEVERE LTA D EEO RN & ol 2R
LT3, RELIOFBLRTHZ M2 T,
AhEFRETEL2M, 3F3IV9THFY Mronga
leonina BUFo A7 ¥ 7 YT ENREVRE
Ataoed  L#EHEoBrEVAEEY. Kin
(1983) ¥EELTV- 5,
FhAaofh8iConWTIE, HYsaAhofn
# Plataniste gengetica OE VB (2 7 4 L=
1984) OFMICE e FH L {BELTVS (Taka-
HasHl and Yamasakr 1972) @iCH L, 7S/ ¥ H
P4 AAORGETIRE XOREHNE (Yavasa-
Kl and Kito 1984) 2t cshTtwa, o h
EoLWTHY ZZAATS AAEEVTIE, BAEL
T ECEET A RAROMEE, Bl Lice FhH-
TWwahfEEMRE Eh Tva (Yaumasax: and
Krro 1984), —@ L5 LB o&E = 0l ok
EERTIOTHAE, FORMEHMELRHTS
ZERFFRTHED, Fh AR CHEL S
FRENETHAD, EHLEHEITEVTIE, MK
M B THLEER L -TIBORINE L ¢
RichZ bhfEMEnTw5 (hifl 1967), #<
AHNTHT 20T HRAOME Li#ilioF
EEEZ WD DD, MOFRLEOEBETH <
ETH-Tcht SEERRIBOMEO RN -
Fgicir2 i o tee BLED 2 g2 THikclcdn
REMo@obhiahiy, SHERMOBOREDE
R ERLTAI\,

ME#ESCHICD, KEOMEICHBN LTV

Ui B R T BT R S ORI L bR T 5.

® 8

AL A THFF Y BECVCTRORS 2N
Liz. 6EkOBOR X(1442—662em ((ED5.2
—8.5f%) ThH -t ¥ 6Mikh s @AEQNEBD
X 2414—575cm (4.9—6.14%5), AMBi228—56em
(0.28—0.54ff) TH-1zo

fhig (xem) SBORE (yem) LOBMFELET
BRI, HPAER 0.3 Eh b, y=1.86
x+3%E =z,
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On the Breeding of the Spotted Seal Phoca largha
in Captivity at Toba Aquarium
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TOBA AQUARIUM

ABSTRACT

1) Spotted seal No. 5 gave a first birth to a female pup at about 1:25 a.m., on Mar. 15,
1993,

23 Copulation was observed only on Feb. 12, 1992, and the interval between copulation and
parturition was 397 days.

3) The pup was T0cm in body length (from the tip of the snout to the end of the tail in a
straight line), and her body weight was 8.2 kg at birth.

4} Suckling behaviors were observed from Mar. 15 (0 days old) to Apr. 15 (31 days old), and
the pup’ s body weight was 34.1 kg at weaning. Average time, only when the pup s mouth
touched on her mother s teat in one suckling session, was 9.4 min. And average interval of
two suckling session was 151 min.

5) Molt of the pup started at 3 days old, and finished at 22 days.

6) The pup was tried to feed on fish food from 21 days old, and ate live Japanese sand lance
Ammodyles personafus at 30 days old,live horse mackerel Trachwrus japonicus and Japanese
pilchard Sardinops melanosiicta at 32 days, and frozen—thawed horse mackerel at 33 days.

7} The pup was named Tellina, which meant the names of several seashells in Latin. She
was in good condition at 322 days old.

G R a8icid SR OB TEE L L L

LSO HTE, K LTENT 5. BRoBpEKENT

T2 T 5 < Phoca largha VEAL L3R 0 225 G K BELE{HBFEhTVWET7Y¥ 32T (EXBHHHE
<G L, BRTRA S—v 2 BRICHXNE KIS 1993) AHFTEEVWTLEML TV 5,
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L LEhso¥MERodSg»b54b00
(M 1978, EBEE 1980, th+& 1985, Fiikfb
1985, 4 « +B 1985, Hm 1988, #HH

1988, |L& 1990, &K 1991, MhHEfd

Table 1.
were estimated values.

1991, #

B1992) Mg, BARUCEHEROBRL SFFEE
WA, HKENETIZ199343 A15A 1C
P TABEOERICBII L, EECEELTWE0
T, HEN»LEAE T TORBEFHRET 5.

Spotted seals Phoca largha kept at Toba Aqguarium. Birth date in parentheses

Date of
transport
Seal Sex Birth date to Toba Notes
Aguarium
No. 1 M Mar. 1986 Aug.18,1986
No. 2 M (1984 or 1985) Aug. 18,1986 dead on Apr.6,1992
No. 3 F (1985) Feb.26, 1987
MNo. 4 M Feb. 28,1985 Jun . 29,1990
Ne. 5 F (198T) Jun. 29,1990 the mother reported in this paper
Mo. 6 F Mar.31,1989 Mar. 26,1992
No. 7 F Mar, 15,1993 born at Toba the pup reported in this paper
Aquarium
Tz
AERR =

fA¥ 8 2H16m, #7713.5m, ABE3.5m, Kk
550t DR, FWAKEAEERLELKM
A X 5ASKER AT -2, 54 ~10HgT
EPEEIC ) ALEZEZTHIME S -1 Th b,
IITHFoRARIMAEA 2 IBEDIH 6 HEE
%% L (Table 1) # # Y 7 Otaria flavescens,
)7 4 N=7 T & Zalophus californiamus, 77V
Hd oy bA Arclocephalus pusillus pusillus % FfE

4 AR HEh L i il {ENo. 56k, 199076 A
R EEEMENSEAEEL hME~BA A, H
P EEE T84T 5, ANBOERIIHEE
3MTH -7 (Table 1), HERHMREM=T
= Trachwrus japomicus, B U= 7 & Decaplerus
marnadsi *MEM L, A2 T1HE4~6kgs 2
foo MEMEMIE Fig.liom Lick S, LiE LIZhig
BRER,

1991 +_1!‘15!2 __1993
:
i o ¥

& Fagdln . o4 i il A i
IE l\l..'-‘tu : ,:"' L :'If‘:"“i"'u‘-: 1'r‘e:.:“'-'“:vul. A . A &_:.*.’ .

i Ty e R R
2 i iR

1 1 1 | P11 ] | | | ] | i | l

M i) i) A 5 O N D

Month

Fig. 1 Food quantity of seal No.5 from January 1991 to April 1993,
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HEROEROE(LRUHREREE

19924 2 H12H, fHAMENo.1 ([P ks
HF5144) LOTREME L1z, fifltks OFRE
UC12A A RERIZRO Ao, LicdiaT
No.1$r4 R0 @EE s Bbhio b, 24k5R08H %
shtwvih 2O THERTE R -T2,

128 ERicic h BEEOREoEAR R hi,
¥1288 oMb 7T e 25 o v BEET 17 ng/ml
Thotel b, ERL TS LHF L, 19934
1 H188 (HZES6HED @& oHmEizM L s &
Ehin, HEH, FERET—A~Eb W E
CEMD G, 2mX2.5mO T —A D WLBAAE
Bl L LikHs, BloTE,6d, 4.6ke
/day TEE LTV BEEO R 1.4kg/
day i ¥ M Lz, /o bHMmt 2@ S
iR o T2 ah EELRENR a0,
2 A (HMESAHAED EMES2mx 3m, 7—
A3mx 3m, KEL.2m, Aiit10.8t OFFHB~

BB L. TORE. BEERB cERL 2 Ak
& L1 (Fig.1). 2 A27H (MZEGHW) wid
MolHECfHL, BErF+H 25 2ERB L. #
BRI O R TE IS H S Kb BRI 2B ¥ TO
FHEE OB % Bl L f-,
FEROEROBEE <CAIC, 3A2H (HE
L3AE) 67— DK% Mk L (Table 2),
HARREILFH S R BMETTH - 1 HAM
b & o kAo L S AR Bh B L H k-
fofi, HAOESH,, BLGIIHENES AN
b bish-7 (Fig.l)e 3 A11HE (HE4 Bl
KW EARAI AN TTVWEDARELAL
(Table 2). HMEMTEELBA (HE 3 AR
L0 3H20H (50K FTEA%KCO EL,
AAEEZImX ImOKROE T ECTHEFL
foo ¥7-2 H14H (HHZE29HE) »H5H3H (49
High) T, ERFREUERDO DL 7 AH 0 H
HITHBECIIY 2+8A (S8THE WH) #1
HEC 10888 5 L1z,

Table 2. Condition of seal No.5 and measures taken by keepers before parturition.

Days before
Date parturition Condition and measures
Feb.12,1992 (=397) Copulated with seal No.l
Jun.11 (-277) B.W. 77.0kg
Dec.28 (- ™ 17 ng/ml of serum progesterone concentration, and diagnosed as pregnant
Jan. 18,1993 (= 56) Isolated from other seals into facilities without any poal
Jan.20 (= 54) Transferred to other facilities with a pool
Feb.20 (- 23) Appearance of red eruptions around both ears
Mar.2 (- 13} Draining a pool during nighttime (continued until Mar.11)
Mar.11 (- 4} Secretion of whitish liguid from right teat. Appearance of brownish
eruptions around both eves
Mar.12 (- 3 Draining a pool all day, and keeping seal No.5 at the bottom of the pool
Appearance of red eruptions around the mouth and on the foreflipper
Mar.13 (- 2) Protrusion of both teat
Mar.15 { o Farturition
e 3
A WE TOREHT0cm, EHS.2ke, KRXE #2650

19934 3 H15H, R+ cicHiEld#b-TEL,
REEOMICIE S TR EOTE eI E RN EE LT
Wit FERBAZEMTRACHE, FRI7HSE
Db TEAABEI N, FERRYE,» R

gETH-T,

HERORFIIEELEHAETA D210 L-
THiEcshTEY, BETR I EMTEL Lk
L it HEE A < /2 VS EGkoTH O
TTHRETE o, i, HERIIIZERITA



BRIATWRb S ERTIITVH, Fiil
Ry250 i & HESE S iz B RIS D & ikt
Fomhtt s AT, BAEEKNEOR 2R LE
A5 LM CHAERESE L, TERLSANC R
Shholht, BRETCCHEEY TR, *
DERTAIT/G TV 2T PR AE Y oS
STTELBRE T+ D A T THE XA,

Fig. 2 The pup bormm at Toba Aquarium on

BB LFERDOMR

HEYE (0 AM) R hi-8gRi, 7TH6
. 128125, 16854250 3 BTH - 1. KITC
BEFTERZ, BEICES 2 L R RLR,
HEHA LI LIS U 2 B iR T F A B & AL~ (1
TH, G LT, S RFATBN RS,
BRI T A100E 0 & T 4 B30T, 0H
Wh G BME TiT- 12,

FAGHEYAM G4 J150 (31HM) £TRS
h, BRI Rsht- @ % Fig. 32, 1[4
DI A Table 3 127k Lz, (B LEHIM 2204
LiWosoid, 1E08AL LTHA:, E#HZS
VCHTSEBREEA, Aty T FERAGTH
B LTz 1 B FLR R 280 ~275 390 L4 T,
FEELFLEREL O p22f T h - . R EEALME
RS 1 BT - Fe. T RiRalEE LT
£RYrbiz, 2EILL EOBAM RSSO

Mar. 15, 1993.
M % 7 LTk,
Time of day
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- e . .
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Fig. 3 The time of observation of suckling behavior (closed circles).
Horizontal lines represent the time of watch for the mother and her
pup. When the interval between two suckling behaviors were less
than 20 minutes, two behaviors were indicated by one closed circle

together.



FEROERIZ3 HIELWE L. 3 H158 (0
B IBE L -Brid8.2kgTh - onl, 3 B#O
18H (3 AMd) 2i210.8kgst e, TH*D3H
# (21HM) 213.9keEMizin L=, 3 B
T2.0~4.3kgT2W2, 4 H118 (278M) it
B.2kgrl L, Fig. 4 TRT L CEALYE
Tahi-4 A108 (2668) FTHEROEEIHE
iz Tv-fe LinL, ¥4 A118 (278K
Ihd4 AMEARRSRT, 4 H14H (30H®) &
RE LW, 4.1 ket d L (Fig. 4). %
T, 4 A15H (3188) @A REE = hizhi,
Em IS e RTR oV A0 L. BHEE ST
WLt ¥R hoRERILFig. 1 TR
T Lo, PROMMIZEShi- b 0D, FEH O
fHR:oXIREALERBREM ST,

MBI 3 H128 (H#E3 BED Xbh. Kok

Table 3.

The duration of each suckling session.

F-nETHEEh, 3AAKHEL, A0S
Hirros—rETHibhl,
T—n~0OffAit3 A218 (6 AM) LhBAmX
h, WAIEAFEIScm~20emT, HFERZAZH
TOHRP o EThH-ToM, WMo b, —4&
Ba#Eksh LTuvi, RecFs2MLTL2,
3 A268 (11HE) S THEKIE L. LS —
N~OIKIEEICIESm S L, SHFkciksie
fzo 1 B OKIE D BERIZ305 M 6 3 BERIATHE S B4
Thot, ¥4 A8 H (24HE) OBARRC 1 [,
SVF 4 YT A=A R LTOEAYEEZ
oW
FEROREIL3I A8 (3 AM) TTTE, B
OFM AT ES, F198 (4 A ciiEEoE
G, 4 H6H (22HM) K2 BET L,

When the interval between two suckling

behaviors were less than 20 minutes, two behaviors were inveolved in one suckling session

together.

Values represent the time from the beginning of the first suckling behavior to
the end of the last behavior in one suckling session.

Values in parentheses indicate the

time only when the pup s mouth touched on her mother s teat in one suckling session,
and it was timed with stopwatch.

Duration of suckling session (min.)

Age First
(davs) suckling Second Third Fourth Fifth Sixth
session
0 ? 11 2.3 -
1 & ? -
2 & 6( 1.9) -
3 16(13) 18(14) -
4 10 12( 8.8) [
5 2( 0.5) 3 17{10.6) ? 100 8.7 -
6 11{ 7.8) 18( 7.9) 13(10.5) 10( 9.2) -
] 4 3.6) 12 11{ 8.3) i6( 8.8) 14{12.7) -
B ] 15( 7.7 17{15.2) 10( 8.8) 11{ 8.3) -
g 1512.3) 11( 8.5) 17{14.3) -
10 T{ 6.4) 13(12.5) 10{ 8.0) -
11 ? 15( 9.9) =
12 10.1(10.1) 4( 2.6) 430(20.3) e
13 ? B( 6.4) -
14 14(10.9) -
15 10 25(16.8) 8( 7.8) -
16 11 15( 8.5) a{ 5.0) 27(17.8) -
17 8{ 7.00 a9( 4.8) 35(27.7) -
18 ? 23(16.8) 10( 9.1) -
19 1 a( 4.9) 5( 4.7 -
20 15{10.8) 13( 7.9) 37(20.5) -
21 (7.3 13( 9.5) 13(10.0) 7{ 5.8) -
22 ] 24(13.9) 10{ 8.4) -
23 18(11.2) 13(12.1) 7( 6.2) -
24 6{ 5.7) 13( 9.4} (1.7 { 9.5) -
25 8 17(12.4) {9.1) 19(16.4) o
26 20011.0) { 0.5) {8.3) 4{ 3.5) -
2-? i
28 ==
29 =
Sﬂ -
31 8( 7.8) -




HEROEAT

FER~BRAOBELERA0R, 4 A58 (21
Hig) Th-t, P72 3HEEAL, 2V
FIHhE LD LT O% 52 Th, B
S MERERER T, KT 2, $EF T,
Spratelloides gracilis %8, L1-Fpic {2 k%7 L,
EEVWERWEZD, THTTBRER S, &
HERFIrOELHLTOREA EHEKARET,
2T vk Do MERONE~AR LI,
ZhCID DR E R L, BT 9% <(bA T~
e > TWLTHBRR6Nh, ZONhEN4 A11A8
(278#) T Ghiz (Table 4), O M
BT PR <bAD ISt ehl, odichik
Aot BRCHRCT o¥Bibh, BET S
TiRELTEh-T,

£CT4 148 (S0HE) MDA, AHEK
2HoRTRCBE L., FERe=ATe, =47
v Sardinops melanostictus O 2% 5.2 TXhiz,

Table 4. Reaction of the pup to the fish food.

Wi B 7=4 HF+ I Ammodyles personatus % 4%
ThHdHE, FHTH0g % B DM L7 (Table
4)o

{h+ THBMLI-B4 A158 (3LEM) =aHE
gL, T5L, BEMGAMCHMEL,
4 A168 (32HM) IKiZEETT S, 24P o%,
¥H (3388 cixmil~7 o2 8@ UL LiIEe
TREADFH LI LioTikial, 7—1rAK
WAL bOTH-7, 4 H27H (438@) ¥TC
ORMEHS X, B8H (M4HE) | WERY 2mx
2. 5m@OHBAIC. 135cm Xx63cm. KE2TemD 7 —
nEBGCEBRTSHICBE L (Table 4). @ H
L hERAVBA~AYD, Fhobr i hETHREE
HAAtze L L, @O LS LHT Y SR8EL
feti, BAMNBAKCA SESEREE LT,
L5 A2H (48AM) T ORMBLEMEE, ¥3
A (490 CEAMBRATS AT SR B L
(Table 4),

Age (days) Reaction
21 Taking little interest in frozen=thawed horse mackerel Trachwerus japordcns and banded
blue - sprat Sprafellodes gracilis thrown into the pool
21-26 Taking much interest in frozen—thawed fish, which hung by the line above the water
surface, and biting at it, but not eating
-29 Biting many times at frozen-thawed fish, which separated from the line and dropped
into the pool, but not eating
30 Following and biting many times at live Japanese pilchard Sordinops melanosticla and
white - tipped mackerel Decaplerns marnadsi, but nmot eating
Eating 400g of live Japanese sand lance Ammodyles persomains when isolated from her
mother
More than 31  [solated from her mother
32 Eating live horse mackerel and Japanese pilchard
33 Eating 190g of frozen-thawed horse mackerel thrown into the pool
H-44 Eating a small amount of frozen—-thawed fish thrown into the pool
4 Transferred to other facilities
45-48 Eating the frozen-thawed fish handed by the keeper, who stayed out of the cage
49 Eating the frozen-thawed fish handed by the keeper, who staved in the cage
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Chasing behavior of finless porpoise Neophocaena
phocaenoides in captivity at Toba Aquarium

Kaori Yoshie, Hajime Taishaku, Shinji Sakamoto, Shinya Mitani
Masako Yano, Takeva Moritaki and Naho Okumura

Toba Aquarium

ABSTRACT

1. Observations of chasing behavior toward females by a male in a captive colony (a male and
three females) of finless porpoise Neophocaena phocaencides were made during three feeding
times a day from 1989 to 1993 at Toba Aquarium.

2. Chasing behavior was observed comparatively often from March to June in a year. There

was the peak of frequency in every April.

3. There were differences in frequency of chasing behavior during each feeding time, and it

most appeared during the final feeding time in the evening.

4. Compared frequencies of chasing behavior toward each female, a chase toward the youngest

one that had never calved was hardly observed and as to the other two, there were

differences in frequency in each year.
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Table 1. Profiles of finless porpoise on present paper.
Body weight and length were measured on 13 July, 1990,

i Body length Body weight
Paorpoise Sex o) (kg) Motes

MNo. 36 Male 182.0 73 Captured at Ise Bay on 20 Sep. 1973

Mo, 64 Female 169.5 53 Captured at Ise Bay on 12 Oet. 1981
Calved on 29 Apr. 1988

No. 75 Female 163.0 54 Captured at Ise Bay on 19 Sep. 1984
Calved on 1 Mar. 1987

No. 77 Female 156.0 43 Born on 17 Apr. 1985 at Toba Aquarium

Mother was captured at Ise Bay on 19 Sep. 1984
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Fig. 1 Water temperature of finless porpoise’ pool.
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O #AFEHEOWE Outline of the Operation Plan

1. WEE Operation Season and Period
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2. WiEBH Research Stations

Behi-lEACcoBEoME ., BR- KEOESLS2FELT, T/T7BCRE L REVA 527
OB (M) 2L, ARoMcBTs 72— ) —700@% (Fig. 1,2,3,4) *W#ERS s LTREL
7=. M#iX ORSTOM Frl&® DAWA % (Fig.5) #{#f L.

3. HEHEB Research ltems and Intention
FARV AT AN OERREROCEBOBREERE LTRO LY ERAHD 2RE L.
(1) WABROEBESH Vertical Distribution of Water Temperature
(2) FEEEOMNEUEBEA Measurement and Tagging
(3) FLAM=LZATLICLSTEHIRS
Monitoring of Moving trace on the MNautilus by Telemetry System
(4) FLENWAZICEDAPTOEERRR
Monitoring of Behavior on the Nautilus by Underwater TV Camera



Fig. 1 R ATHAOH » Tl
Coral reef chart around Noumea coast
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in the outer reef margin
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Fig. 3 Le Sourncis Reef »Zi#M
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<] A%E&ER Description and Result [>

O #BAROEESIHER Vertical Distribution of Water Temperature

FARVF LA OERTAEEORBERE #RIRT 5728, X-BT 2/ L THREROEHS % HHE
Liz. BETRAIYEL—F—OF 4 274 LEERERDDARDT, F—FAHREUDT VY T2 M
MR THIZ ORSTOM B - Th bfTcbhi.

HEFERE Fig. 6 IKRELEY, FRHEHOSOEBE T KENIMBEL 52 CRIE1TCOMES TR
BETFTHASN, BEMRM Thermocline BEMEhixh-f. SEHREALS » 752 FLESL. 3 TR
AEE320m TARIZITCTH - 1.

Fig.7 ¥ Ward et al. (1987) & .t %5 Philippine, Palau, Fuji XU'New Caledonia £ 2 KREH
aHiERLE.

CHhETHBETEEG A4 Y 201 HoBEATRko L > hAkBErGLR TV A,

(1) Nmdilus belauensis WT.=25C : Shima Marineland, Japan: 1988
(2) N. belauensis 22°C ; Wikiki Aquarium, Hawaii: 1989-90
{3) N. macromphalus ? 247C ; Toba Aquarium, Japan: 1993

ChHOREMANILHME LR EEE22-25 (1) CLEELTHAD Fig. 7 24 TizH s &
Philippine TiZA 80~ 140m, Palau Ti150-110m, Fiji Ti270-200mic, % LT New Caledonia D
LK 0-150m b ERFTRE L AT H YT 5.

ORSTOM (1977-78) i L AWERE NG, 24 7EABKORY (Feb. -Mar.) RUAM (Aug.—
Sep.) OERMOEHARFA % Fig. 8 B Fig. 9 o, ¥-HBOEFHS % Fig. 10 B Fig. 11 &
o g ol

O FFvFICEBIFEE Trapping

dAAvF T LN ORKIZELT ORSTOM OFHFET AL 7 »7 (Fig. 12,13) 2#EMALE. F7 2 7R
BERCSATED, AMCHNERZBRET—BA A4Vt a1 BRFE wllET AR
RKEEE AT AR TATAT Y AT ORBIEERHLTVWEEDE LU 24 7OEOTHS .

Hize@Er Sk Lt boniddthrficité ol el Tw 38, Chiddd~<vito 4l
A EMBbRTR < hHRLZDE ¢, FA_VAI LA BEELH LE-BoREHEE~<TaE
PMAAEOBTFELG RV IOREE LD TAS. Hil ORSTOM 2 4 » 7 OFRBICH - THHO A
HEBHEERAL, 3y 7ORARZAIICT S

by 7Dy T+ ¥ ik Fig. 14 OBMEARO LS EZ+F » 7 Nol +5E+ b5 » 7 No2 +EDNICe —7
AR LT, ARRAS TRV KR LBESEERELEOBIC, T o THLEAL, p—TERMIE
LiEhbREZ Bl EE, o— MR-k ATERT A 220 THTHELX -1t b7 v 7i2#012-
16550 il L i-iic, RO Lb—v RN LTe—7%54 vh—7—THEHFTERR L HEXBFOH
Eiz#20m, HTH -1z,

FlaB b S TB O Lic A<y a4, KR20THECSe L gAkE@mzLr—5—
Ko 2 ARNEL, =7 Vv—>avOh®{To7 (Fig. 15).

e b7 o7 eRAKRBO= AN =M Hypothalassia sp. B F 2 a 97 Hh 4 Elelis carbunculus,
% ) T+ Conger cinereus, &< ¥4 Antigonia capros o FHA v ko oA LItz h, 4~
VY AN OEObRED [~%] ok £ =8> Poeclasma keempferi HFE LTV AEELEDLRE.

AEOMWETIESED b 7 o THATSOEELBEL, ZOSHE Y H—285% Li- 2 BELEH TT2MEE
PEEMOE L, 8% R A 7 REEM & R ACHEMS TR L TR L1
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Vertical distribution of water temperature.
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Temperature of surface {T) on Feb. -Mar.
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RATMABECETL I AOKROERS R (ORSTOM 1978)

Wertical distribution of density in coastal waters on Septamber.
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Fig. 7 #BEAROEESAH (Ward 1987)
Vertical distribution of water temperature in

Philippines, Palau, Fiji and New Caledonia.
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Nautilus trap
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Fig.13 S|z#Fshi-r 3+ 7
Hauling trap on the boat

Fig.14 #¥B 5 - 7oMRS
A E
One of trap patterns
in the bottom

Bz hi-dAvF oL,
itttk cr——EBHE
Collected nautilus keep in a
cooling containar




O SEEREUE#MBCE Measurement and Tagging

BEL-MAER —B7—7—F 2 ACHEBELLE, Fig. 16 CERLEHMT=2TAE#-TEDK
MEREDH B LB ONBHMET (Fig.17) , £ORE% Table 1 IR L. £BE&EOHRMHD 5 2 - KH
B Up#flis

£ £ (A) #E 122—173ma FHy  154me

& ®m (B) 99144 124

Bow (C) 68— 92 77 THhoi:.

HoFb - E#R, BONEO—HEYd Y FA—~—TD, KRE2E{SBLTHLTITAF o -
R—A—YUOEME M LI (Fig. 18) . BBOEFFZEATTLEMOYNMARIEZRTV-5. Hik
NERELS LESIEPENEFC L 2BRE LB 1EES>F -1 oS, EREEV Bz -BS
2, BFR A TRKEMR~GET 5L 5 BEESMRET L L3, FMCL-Th—R~DR#E T -1z,

O #MsEDEERU'MHE Sexuality and Sexual Ratio

Fig.19 I£ Saunders and Spinosa (1987) LA 4 YA X { HOMBEOMER LA, HEOHIIZA =
OTPER Spadix OFEZ L -THREL, BEBO Y 3 »  TRESMNESCEOP | 2AT T2 E
HiIZ2W TR, BETELVOTHFRHBE LI

FREMECH T4 20 EB LI, BEOREN CELh - EEISE042. 558 TRVEla 2T
LTwah, Fig. 20 BU Fig. 21 kiR L @oRERUVEOEOr L2 { b L, fictrohsd
AWE R e AEEAEL LRI

Z@ I kit Saunders and Ward (1978) @ Nautilus belauensis o2 8l s 2E—H LTEH, %
LHABICETAAE EOWER, TR THAETEEROFEL, BOoRERUROMMESNICKEVC &
PREOEEOVDL2ELES. A A0HNEANCRTENA-CELHRAE E LSS, Py X225
THELAZZLENE, ThbDZ LB RERBAECHT SHINTRERELB RS 5.

O FLARV—=2ZAFT L Telemetry System
FLAPI—YRFALLEA AN HOTHMAELR, VA DO74 F+KEMIZLLAT44 0 LHA
Nautilus belauensis 2V TOREV BB, A<+ T AN Natilus macromphalus =B L TS EH
BEORATH 1.
SEOMAETE, BHAKESLIIR Lz RotRfFci-S T, 5 0 AR - iR TMs EME L
e v H— (REH) ZMEMLE.

(1) iR - 8.k DR/ g

(2) & Hi+0
(3) 8 £ 5 KE 0-400m - AFERZE EFE 500m
(4) i@ FE : AKEE 400m

(5) 6 B B M6 : 72650

LinLichit, MEEYY—S2EREND, BhHavrte—ahXoME@n»b, Fig. 22 0oL 5EFHLED
Ay Xl h, ¥ RRGE 24BN RES 2 5o, BEFRE0 T~2R7) #FAL
ehl, F—EvH—iESBECHFESEECBARBER, v+ {HEOERNTHRE L
AcIELE.



ZEMO L ¥ AP a—+— Transducer 2, L2 ~X{ MO I yFErLBXTILELG, BT
WREOIZ TR Lo, SHENTOoTEZEALLRVHERESRYELIBLVWBEDe—) ¥ /T, LIELIEE
EAESEmE LT LES LS T/ 2F v FEREDbA, B F—s2ETRTEEEE 1.

WEREEDORET + AT LA ICR, 6B ZLERB ST A7 -4 %BELCXAITRTL, /—FRA
¥ a2y PC-9801 (98 NOTE SX-T) ### L Tic@ L (Fig. 23) . RETECTERHEIT K FEETH
f£500m, KFAOOmOENZEE LN, RECEmEzd: RS relbhicz5—F—2¢BbbhH
ZEMEHS WML LDEZ LG, GHROBAMLETELH.

[0 #HEE#E Vertical Movement of the Nautilus

Ao Ao Bk 3ERABEHICoVTIE, Carlson et al.(1984) % Ward et al. (1984) Gt Xick 28
Hhah, BREEMTREREERCGECEBAZEBMBATVSE, SEMEL-=a—ALVF=7TRH
AThH, HEEARC) — 7R THkLTVWEOX4AHBLTWAE V5 {EET2 2HENES D, To4t
MEEEb DD~ HEFICE v H— 288 Licd A<+ 7 401 OFTELERFEZ A .

HE LT LAY —v A7 A0OBKES Fig. 24 ERLE. €vH—B8H~0ARELE{ T Y,
KhTORDREvCHEESRTW 5.

FUAP)—=YATACIEEMR2ET 7. B 1EBHRBENOSICE Y HF—%+» LT, 09:20
M LM L, REROELIERELIZHMO o) v AR LI, 4 BF6E#ED 13: 30 T
=% P A

H2mAL, No025 TIT-7oft, #iE s FHRIC-THBABC L iAD, ThiAMRCERT— %
DUERE = % I 2 thab .

COFLAPY—YAT AL, BE (400m) EAFERE (500m) BRUHRALS Y TS ATRREAD L
Edh, ZFEMEBEIEEZATHHERAETSLY, BRECIIBEEREOD—) v XHRLL, Bl 5
VAFa—¥—hLiIZLIEmECHTLEY, v i—dEEEhnEElr vy o2 TBY LRSS0
BARARETH - o

No 005 B ¥ No.025 ks iy 4 B OTRIEM L TE foh - fohh, BEOKIEL HBMAEZLS ETD
Eil UK EBROF — 2 % Fig. 25 B U¥ Fig. 26 i1,

No. 025 (249905 M ICER 4 L 1o fl{k T, Wi BRI oK E250mfHE ¥ ¢, BT 2BELTIHRL, £
ik, #9909 T100m% L&, BEEIZKELTSM 5 1 ¥ ik L.

HUREEV O, RTV-300i X 2iEMEORK, AFEISOmFA v TL 54 b LT cesa
FHAHWCZ LT, oz L2EREOEMRE CILD -l F4+vioaHAHKEISOmUREC EF L
- BEAOE2hbamhiky., SEFLAP)—VATFLOHRBRIEE->TELIEMETHI LN EL
(Y
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Fig.16 MEEE‘: A:EREE Maximum diameter. B:#® ® Hight
C:®oM Maximum width of chamber.

Fig.17 Bofols
Measurement on chamber width
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Fig.18 BeBEFLL772F02-2F
Plastic tag for release



O (cn) Shell width

E#(cn) Maxisun diameter

Fig.19 # % A ¥ 4 BIOMENME (Saunders and Spinosa 1978)
Cross section of male and female nautilus for sexual differences.
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Fig.20 SBHEA&NEUCRBESEC LR
Histogram of sexual ratio in shell diameter.
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Fig.21 #HEREEEUCEOECLIER

Histogram of sexual ratio in chamber width.



Table 1. Measurement of Nawfilus macromphalus, collected in New Caledonia.

Tag

Na Sex (Alm (B)em (Clum Remarks
001 7 158 125 BS 001-018: 7:30; Nov.14,'93: 320m deep
002 ? 160 134 (i)

003 T 148 109 80

004 ? 166 134 80

005 M 161 129 78 Pinger{1)

006 ? 138 104 77

o7 ? 139 115 T

008 ? 149 126 75

[ ? 130 102 68

010 ? 158 131 76

011 2 122 105 ]

012 M 155 133 75

013 7 137 109 Fi

014 ? 160 132 B2

05 ? 162 133 84

016 ? 132 105 75

017 156 124 78

.......................................................................................................................................................................................

019 ? 168 137 80 019-031; 9:00; Nov. 15, '93; 320m deep
020 M 166 138 79

21 M 173 143

022 F 130 9% T4

F 144 116 85

24 F 166 139 a7

25 M 164 135 81 Pinger(2)

026 M 162 133 79

027 F 163 125 81

(28 F 166 136 81

(=g F 133 108 70

030 F 149 120 B2

032 F 156 135 75 032047 9:00; MNov. 17, '93: 320m deep
033 M 157 137 BO

034 M 160 142 Bl #*032- 035 Keeping in Toba Aquarium
035 F 161 138 78

56 F 142 133 B85 #036-040; Keeping in Noumea Aguarium
037 M 165 144 BE

038 F 161 137 78

039 - —— -—— - #Missing number of tag

040 F 153 127 B2



Na Sex (A)m (B)es (C)un Remarks
041 M 160 132 80
042 F 164 137 86
043 M 168 144 92
044 F 165 137 80
045 M 163 134
(46 F 156 127 78
AT M 166 133 BB e
048 M 164 134 a7 (ME-061; B:00; Nov.18.'93; 320m deep
049 M 159 133 83
050 F 133 106 74
051 M 165 138 81
052 M 154 128 78
053 F 152 128 79
054 M 162 131
055 F 141 110 74
056 M 168 134 79
057 M 170 140
058 T 130 110 7l
059 ? 153 120 79
060 F X108 T2
061 F 131 108 70 061-081; 7:15 am, Nov.20, '93; 320m deep
162 ? 165 133 81
7 160 131 77
064 F 126 100 69
065 F 158 133 BD
065 ? 166 131 80
067 ? 159 126 B4
058 ? 163 132 83
069 ? 160 130 75
070 ? 161 135 o
{ir] ? 157 122 78
072 ? 161 130 81 Range Mean
073 ? 151 125 81 {A:Diameter) 122-173x 153=a
074 ? 137 112 74 (B:Hight) 99144 128
075 ? 158 132 80 (C:Wide) 92- 68 77
076 ? 168 138 79
o077 ? 163 127 a2 M= 21
078 M 160 128 78 = 25
079 F 137 111 75 Unknown =34
080 7 128 101 69 n= 80
081 F 139 115




Fig.22 BHFzhivvyi—

MNautilus with transmitter

B T |

Fig.23 FVL APV —A27o0KEBNRLEH 2=~ +
Sencing and recording unit of telemetry system
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Fig.24 F LA bV —2 A5 0BE: L= F2AEF400m, AT T500m o ®EH .

¥y H— O E L 6 BRI, AR AF 2400
Telemetry system model. Range of position indicator: 400m deep and 500m

horizontally. Signal intervali 6 sec. Lithium battery power:24 hrs.
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Fig.2s € v H—#EFMAE (No.025) OEHBBHEE 10:24-14:31, Nov.15,'93
Trace on vertical moving of No.025 by telemetory system.
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Fig.26 ##4<v#+% AH S OAEBHIE
R EEEONE, Yy H—SHEE (No.025) oRIENGR
Trace record on horizontal movement of No.025.
Center of figure showing boat position, and % showing
nautilus’s real position.



O s## Underwater Shooting by TV Cameras

(1) kspFLEOA RTV-300 (Fig.27)
Shooting by Remote Controled Underwater TV Camera

FARVATLANAODEBRBICETATHE2RETA2FERLELT, ChEiTiexEsn#lcBtsy—350
VADREL AT ABBEBETAAT A AT AN ORESTREOBE AP F Lo £ RTV-300& KR
BAHAZ7 OE-1323%W AL, EF+5—7TERBTAL%HELE:. chETicbKbhrFs—nhise
KPEFAH AT LBATLHA BT I T LH 4, O Saunders (1984) LS (1986) o &t -
TiIThhTwvah, LHERKAVREBTRENFELEME S £ Sic L 28BEE, MNENI9IFIZ A7+
BTffokbOREVC2EATH-T.

RTV-300CORMBICEE LTI, ¥Y— 740 b3 7SR ET 500, WAEL7 v H—THEREFLELE
TfTot. FECRBAF - 25 EROFFHR TN, FROLDHT « A LEERTE -,
KpFlLreaf RTV-300 2, HEXKEIMOEERIL DT —+ EFFDRAFEAF N2 TEER
LRV E— a2 v bo—np 2B AHEY 45T BT BLEloRHBHEVRKPTCORTEERL,
THTRETAHRLV—F—HNE=2-TVERENOGEFTEE (Fig.28) . €= & —FliCiip & RAF
EREE « i« BRI KN F U A TRRERE. F=7 A RAROMO LOEFALTWEAY, 4
RHECS0mO b OFHEE L. H A 70ERBERCHETS.

K7 rEaf MITSUI RTV-300 I (i K BE : 300m
wh:#d s v b (K v AR S EERE : 5.7
H5—F L EREE : 350TVE (KF) Ly XBACOER: 1:1.4
T+—hARIVE—bTr—H X a8

AV e Fob bR EHF2" S ETE50 HF—TVEZ&— 1104 v+
AR oSy Y5y T1I50W X 2 VTR : HI- 8

K —T g E D 500m
Kep s — gl © 400kgl)

RTV-300ic L 5 8EIL, A4~V d 9 4d A QRS E MIEAO 2 82 PUiciT- . MEKER
200mETH -, ZOARTCRMAEELEEIRILBOT YV H—HEBEBET TEM LB, Lo
T AKE20-50m A YIET YAV v LT, EXRLEAGHN LA TBBHELE FiEL Lo L L
thib, a—FHE s EY, EROMMCLIIMEECIEORIIAE <, of v bh A7 OWMFEIC
BEREsFRDLhBZ EiTl-1.

BEBE OB, V—7v—U v LAEMTELAL, VWbWwAE TFe 7+ 47 Drop-off] T, K
B200m 74 Y TCRBEALFFRATEHRERALELTY, HATEREZILLLABLVED, HiiBE,L
EhLi-RBcHE Lcdhidtoih-si.

Fxf—EELHEACEER, F2cifmolc, EmodAmRcavlgsishnt, KELS0-200
m74YRBocLOWEL, FLBRAELR, FarvFa77AEHPAXAX(HEH, ~FF (8, ¥4
HAE, v AFoplitloREORY, I bIEPY = b bFEESVERIRE. TR, KE
197mTA T A HA OBEBLRIBERERBRLEYN, £2 TSVt T LN/ OBELERETLI L2
TEhhoT.

RTV-300ic L 2 3 M, E~<PSEMTH-oh, HVGERO:D, BMOKPEEEASIESE .



(2) {EREHAZICLDIEMERE
Might Shooting by Super Sensitive Underwater TV Camera

F ARV A LN OBUMOTHEZBEOI Y, WEEOCERE (AR) TV A 5 %@/ Lk #BERZR
it SABEOAKEE200m F A ¥ & L.

EREH A 5OFRE-WTIE, AULL{REELZT YAV VXL, hA3TY ZrictbeiglorL—
Lih A ERYST, BROZV—yE A LTIPEETLE. Z0h 2 7RBPCET BRI TFTER
fodh, MHOAS HhE 7 L— A REHSTEEL, SHTHARVF LN 2BRTIHEY LT (Fig.29) .

EREMEDS.I.T.APFLEh A5 OE 1323 OXifbiL RT3,

MR : 6004 L) | V¥ ZX:55m F:1.5
REFE : 5 X10-4 LUX. g :A—1+r
EIRbFREIREIERE © 75,00 ¢ 1 Al K FEZERE : 1,000m

M BB © 1500m — SEERCE (B AKeh4—7 2 1 300m
Ak 4 X : 208 % 300mm

Bl Til, 100X100X120emDES 3 o FROBHM 7 L—L%8EL, HBILA AT ESTA PR
PLiz, 7 r—ai@ti@Ethor 4 I2¥ET2HEE LTW0eaZ Lo~ — 2 2101,

HAFHREy L7 Lb—ARKZImOD O —~FTLh AT« r—7A%PI0mE @B THY LA LRSI
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(3) *HPhAZTOREE
Diving Record on the Released Mautilus by Underwater TV Camera
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Fig.27 #FLEef RTV-300
Remote controled underwater TV camera

Fig.28 RTV-300mE=f—rav to—3-—
Monitor and controler of RTV -300
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Fig.20 EREXDPTVH: SOBRER7 I-—4
Setting frame for 5. I. T. camera

Fig.30 EvH—%20THMEDPOAt <A aLHS
Nautilus diving with underwater transmitter
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Summary

On November 1993, our research work on the nautilus Nawfilus macromphalus was carried out
by the joint team of Toba Aguarium, Aquarium de Moumea and ORSTOM.

This coastal area consists of beautiful islands and various coral reef which supply nautilus
with suitable environment as the drop off around its margin, however, it is affected by the strong
trade wind seasonally.

To make estimation and record with their environmental conditions and behavior of this deep
sea animal, we tried several investigations.

Description and results are as follows:

(1) Vertical distribution of water temperature;

Several results could observe in each stations by X-BT as shown on Fig.6.

It means water temperature was going down regularly with about 1C per 50 meters deep, and
we could not find out thermocline of water temperature in any layer. This animal is thought to
spawn and hatch in the shallow and warm waters according with several cases in the aquarium
tank that have been controled water temperature as for 22-25 T to keep them. But there is little
record on the daily migration and activity of Newfilus macromphalus and it is scarcely to collect
juvenile of this species in the natural field.



(2) Measurement and tagging on the collected specimens;

We collected 80 (M: 21, F:25, unknown :34) specimens of nautilus by 5 times trapping
around 300 meters deep and we suceeded in making sure about measurement data of this species
as shown on Table 1.

It has some tendency to increase male's dominance according as both maximum diameter and
width of chamber are growing up.

8 specimens were transported to the Aquarium de Noumea and Toba Aquarium to keep them
for study. Tagged 72 specimens including 2 specimens supplying for the next telemetric
examination were released.

(3) Monitoring moving traces on the released nautilus by telemetry system

It was the first trial to trace its migration on Nawtilns macromphalus.

Our system model is shown on Fig.24.

Transmitter is required to have the the highest quality in the smallest body. But our pinger
equipment shown on Fig.30 was not complete size cause of its sensor unit, power supply system
and trim controler.

Capability of transmitter;

Radio range ! (-400 meteres deep and 500 meters horizontal diameter

Pulse interval @6 seconds

Buoyancy - |

Power cell life : 24 hrs

Pinger equipment was set to nautilus’'s unbilicus with spring clip. It is detachable easily by
water jet of nautilus itself even when it entangled with some obstructions in the bottom.

Moving traces of No.005 and No.025 are shown in Fig.25 and 26.

Nautilus No.025 dived into 250 meters deep by about 60 minutes after released and then came
up to 100 meters again and finally swam around 175 meters.

We could obtain several important data on the nautilus's behavior in the strong wave by
Trade wind,

(4) Monitoring behavior on the nautilus by Underwater TV Camera;

We suceeded in shooting their interesting feeding behavior at the bottom with super sensitive
underwater TV camera (5.1.T OE1323). Sharks often tried to attack a squid for food and
snatched it from shooting device as shown of Fig.29.

We could observe no alive nautilus at the bottom of around 200 meters deep with RTV—300
(remote controled underwater robot TV Camera).

Acknowledgement

We hope that it would contribute for the study and conservation of these mysterious species
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Keeping fishes collected from the Gokasvo Bay

Osamu TSUKADA

ABSTRACT

This report was on the keeping fishes in the Toba Aquarium.

The fishes listed here

include 236 species. These fishes were collected by set-net, fishing, fish trap and other ways
in Gokasho Bay, during the period from 1979 to 1992.
The number of collected sepcies were incresing in May, as the water temparature in this

areg rose over 20°C and during next 7 months to November, many species could be transported

to Aquarium.

As the 59.3% of fishes in this list were classified into Perciformes, 11% were into Scorpaeniformes
and 8.8% were into Tetraodintiformes.
The 13 spcies include Abudefuf bengalensis and Hemiochus chrysoalomus in this list were the first

record of those from Mie Prefecture,
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Fig.1 Map showing the locality.
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Fish List

Species

10

11

12

Total

Myxiniformes A # 3% 4§

Eptatretidae = % o ++§

1. Eptairetus burgeri (GIRarn) R E o4+ #

Myxinidae ##59++H

2. Myxine gormani JORDAN et SNYDER
AT TatE

Heterodontiformes F a3 A H
Heterodontidae 3 24 A
3. Helerodomitus faporicus (DUnERL) 33 4F 2

Lamniformes # X i ¥+ H
Triakididae F 4 A B

4. Mustelus monazo Breexer o/ 4F A

5. Triakis scyllia Minier et Heae FF4 A
Carcharhinidae A P o+ 4§

6. Prionace glanca (Linnagus) 3 od 1) 4F 4
Sphyrnidae & 2% 2 4§

7. Sphyma zygaena (Linnagus)

YR aETFL

Rajiformes =A B
Torpedinidae = ¥ Lz A ¥
B. Narka japorica (TEMMINCK et SCHLBEGEL)
LA
Dasyatididae 7H=A 8
9. Dasyalis ushiei Jorpan et Husss oz o
10. Dasyafis akajei (Hiiier et Henle)
ThxA
Gymnuridae ¥/ ox4H
11. Gywvmra japorsca (TeaaancK et SCHLEGEL)
waAalox A

Clupeiformes =¥ H
Clupeidae =3 ¥ ¥

12. Sardinops melanostictus (TEMpMINCK et

SouLEGEL) T4 T

13, Sardinella zumasi (BLEErER) 4 » %
Engraulididae H & & F4 7§

14. Engraulis japomicus (HouTTuyn)

HErFLy

Anguilliformes 7+ ¥H
Muraenidae =¥ #
15. Muwraena pardalis TEMMINGE et SCHLEGEL
R R
16. Gywmnothovax relicularis Buocn 7T 3 oo af
Congridae 7+ o8
17. Anago anage (TeEMMINCK et SCHLEGEL)
b S pdi i ol i
18. Ariosoma anagoides (BLEEker) ~F 7+

10

i




19. Conger myriader (Brevoort) <7+
20, Conger japonicus Bigexer 2 o7+ o
Muraenesocidae /~E§
21. Muraenesox cinerews (ForssgaL) /%
Ophichthidae 7 i ~E§
22. Ophichthus evermarod JORDAN et
RicHARDEON H 234 7 i~
23. Ophiswrus macrovhynchius BLEEKER
HL+voing

Gonorynchiformes *Xi#2x[H

Gonorynchidae F X3 #2§

24, Geomorynchus abbrematus TEMMINGE et
SGiLEGEL. F X I ¥ A

Siluriformes +<v XH
Plotosidae =¥ X4 §i
25. Plotosus lineatus (Tounserg) o v o

Myctophiformes &34 72 H
Aulopodidae & A#
26. Aslopus japormicus GUnmiEr b 4
Synodontidae = v
27. Trachinocephalus myops (ForsTer) #$x v
28. Seurida undosquamis (Rickarnson) =<V
29. Sawrida wanieso SHINDO et YAMADA
g=xv

Beloniformes S f
Exocoectidae + & 7§}
30. Cypselwrus hiraii Apg -V FE O A

Syngnathiformes =3I w29+ §H
Fistulariidae +H5#

31. Fistularia pelimba Lacering 74T H T

Syngnathidae 3 7 2 74§

. Hippichihys spicifer (RirpPELL) H 73w o

. Swignathus schlegeli Kaurp 39 294

. Hippocampus takakurae Tanaxa

ghaaawy

35. Hippocampus coromatis TEspancy et

Sonecer S/ Abod

g~

Gadiformes %5 H
Moridae & 5§
36. Physicuus japomicus HoGENDORF F X &5

Lophiiformes 7 ¥ a % H
Antennariidae o 4 U v
37. Phryelox tridens (TeMpINCK et SCHLEGEL)
A Af 1) o A
38. Higrio hisirio (Lmwagus) »~Fda ¥
Ogcocephalidae 73 7 Y §
39. Haliewlaea siellata (Vam) Th¥w

13

15

14

13

17

141




Beryciformes + ¥ A %4 H
Monocentrididae =¥ A4 9+ §
40. Momocentris japomica (HouTTuwn)
TYvhHot
Holocentridae 4 » b o XA
41. Myriprislis berndli JorDAN et EVERMANN
Th=vhy
42. Ostichthys fapomicus (CUVIER) K R & o

Zeiformes = b &4 H
Zeidae = Fo ¥ 1EE
43. Zeus faber Loavagus ~ b o & o

Perciformes AX+H
Atherinidae + 7 T oo 7o
44. Hypoatherina tswrugae (JORDAN et STARKS)
HFuf vl o
Mugilidae £ 78
45. Mugil cephalus cephalus Lmnarus £ 5
Sphyraenidae # < 2AH
46. Sphyraena japonica (Cuvier) + < +h—< A
Percichthyidae = X#+§
47. Lateolabrax japorices (CuviER) A X+
Serranidae % i
48. Epinephelus hoedtii (Bierxer) @ F 541
49. Epinephelus areolatus (ForsskaL)
FAEV IR
50. Epinephelus chiorostigma (VarLencEsNes)
Ellr . £ SR
51. Efinefhelus auwoara (TevMmck et ScHLEGEL)
T4l
52. Epinephelus akaara (TEMMINCK et SCHLEGEL)
F IR
. Epinephelus fario (THUNBERG) J 3/ 79
. Epinephelus salmonoides (LACEPEDE)
oAbk
55. Epinephelus moara (TemmMmnck et SGHLEGEL)
2
56. Epinephelus septemfasciatus (THUNEERG)
TR
57. Saowra margarifacea (HiLGENDORF)
B EA
Priacanthidae * ¥ FF 1§
58. Priacanthus macracaothus Cuvies
E P
Apogonidae F¥ @7 ¥ AH
59. Apogon carinalus CoviER < b4 ¥ EF
60. Apogom lineatus (TevMINcK et ScHLEGEL)
TS
61. Apogom miger DiDEmEIN SO Y EF
62. Apogon bifascdatus Ripeerr
FaRsA vESF
63. Apogon semilineatus Tooanck et ScHLEGEL
FuTIHEA

L8

= 110 —
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64, Apogon noefatus(HoutTuvn)
raky{yEF
Sillaginidae & A%
65. Sillago papomica TemMMck et SCHLEGEL
o F R
Scombropidae & ¥ §
66. Scombrops boops (Hourtuyn) L
Labracoglossidae & h -~}
67. Labracoglossa argentiventris (LAcEPEnE)
- B e
Rachycentridae 2 ¥¥#
68. Rachycenirom canadum (Lnmagus) A
Carangidae 7 2§
69. Serola quinqueradicla TEMMINCE et
Sanrce. 7Y
70. Seriola dumerili (Rmzo) H¥AF
71. Serioling migrofasciata (RivrELL) 74 71
72. Scomberoides tol (Cuvier)
i ok
73. Trachous japorios (Tevoanck et SCHLEGEL)
TTY
4. Decaplerus marvadsi (TeEvMINcE et
SCHLEGEL) AT P
75. Kaiwerinus equdla (TEMMINCE et SCHLEGEL)
h4 7y
T6. Megalaspis cordyla (Lmnagus) =7
77. Urapis helwla (ForsTer) +%7
T8. Carangoides hedlandensis (WraTiey)
otk raof 7T
9. Caranx sexfascialus Quoy et GAIMARD
o HLTS
B0. Alectis ciliaris (Broce) 4 be* 72
Coryphaenidae =1 7
Bl. Coryphoena hippurus LINNAEUS 274 F
Leiognathidae b4 5§
B2. Leiognathus yuchalis (Tewpance et
SonecrL) kA IFF
Lobotidae =¥ &4 $
83. Loboles swrinamensis (BLocu) <o ¥4
Gerreidae & o4 +#
84. Gerres japoricus BLEERER ¥4 3 a w4 ¥
85. Gerres ovena (FomsskAL) 7 m4#
Sciaenidae =kt
B6. Nibea mitadnrii (Jornan et Swyper) =~
Mullidae E # 5§}
87. Upeneus bensasi (TEMMINCK et SCHLEGEL)
|
88. Upeneus tragula Riciiarpson S A L A 9
89. Mudloidichthys vanicolensis (VALENCIENNES)
Thie 23
90, Parupeneus spilwrs (BLEERER)
o b ol S
01. Parupencus sp. 2h¥$=e 2
Pempheridae »~ 2 v 1§
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92, Pempheris japomica DODERLEIN
v doag vl
93. Pempheris xanthopfera ToMiNAGA
iFinavi
Girellida # & +§
94. Girella punctata Gray A 24
85. Girella melmuchthys (Riciarpson)
Ll = Bl
Kyphosidae 1 2% 3§
96. Kyphosus lembus (CuviEr) A A X3
Lutjanidas 7= &4
97, Lutjormes russellii (BreEexer)
-l - e e -
88, Luljoms olifa (Quoy et Gamaarn)
HaRADTTNA
99. Lutjanus gibbus (FORSSKAL) b A 7 T &4
100. Lud jarnes caerwleoutiatus (VALENCIENNES )
FaTEFITTHEA
101. Lutjanus kasmira (ForsskAL)
SAPTTIHESA
Pomadasyidae - #+F#
102. Parapristipoma trilineatum (‘TyiuNEERG)
A 4 ¥
103. Plectorhynchus cinclus (TeEMMINGE et
SCHLEGEL) I a v HA
104. Plectorhynchus piclus (THUNBERG)
==
Teraponidae 4 4+
105. Rhyncopelates oxyrymchus (Temvnck et
SanecEL) w4 4%
106. Terapon theraps CuviER b A3 b
107. Terapom jarbua (ForsskAL) = bk #
Nemipteridae 1 b2 U ¥ §
108. Scolopsis inermis (TeEMpINCK el ScHLEGEL)
ExHwT
109. Nemipterus wirgatus (HouTTuyn)
4 kay s
Sparidae & A B
110. Evyrns japorica Tanaka F 54
111. Pagrus major {TEvvanNck et ScHLEGEL)
THA
112, Sparus sarba (TEMINCE et ScHLEGEL)
~HA
113. Acamthopagrus schlegeli (BLEEKER)
foxd
114. Acamthopagrus latus (Houttuvyn) # 33
Lethrinidae 72+ 54§
115, Lethrinus nemalacanthus BLEEKER
{774
116. Lethrimus nebulosus (Fomsskar)
A i e iy B
Ephippididae = ¥ v &4 §
117. Platax orbicularis (Forsskar) s34 ¥
Scorpididae # FHh ¥ &1
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118. Microcanthus strigatus (Cuvier)
A hE NS
Chaetodontidae F a ¥ F a & v 4§
119. Chaetodon speculuwm Cuvier + /8 5o
120. Chaetodom ephippivm Cuvier
tioFegFarot
121. Chaefodon aweriga FORSSKAL
b F g S gt
122. Chaetodon vagabundus Lmnasus
7OS{FagoFarid
123. Chaetodom lineolaius Cuvier
T IA FavFarat
124. Chaetodon homla (Lacepina) Fa 7oy
125. Chaetodon auripes JoRDAN et SNYDER
FaPF gt
126. Chaetodon wiebeli Kaup
Y¥EFFaPFauord
127. Chaelodom melamnofus ScHNEDER
T/ FavFaguk
128. Chaetodon modestus TEMMINCK et SCHLEGEL
Fyogiq
129, Memiochus acuminatus {Linnasus)
nERTFHA
130. Hewiochus diphreules Jornan
LB RF A
131. Henmiochus chrysostomus CuviEr
iFingarid
Pomacanthidae # ¥ + & ¥4 ¥
132, Chaetodomioplus seplenirionalis ( Teamc
et SOIEGEL) ¥ F 4 P H A
Pentacerotidae #H 7 <& 4§
133. Ewslias aadirostris (TEMMINGE et
SonrcEl) Fv LA
Oplegnathidae 1 & # 1 §
134. Oplepmathus fasciatus (TesvInvck et
SomEcEL) A ¥ A
135. Oplegnathus punctatus (TemvaNck et
SaEGEL) A ¥ H & A
Embiotocidae 7 3 & + 2§
136. [hfrema ftemmincki Bigrker 7 3 24+ o
Pomacentridae A XA 34§
137. Chromis notatus notatus (Teoanck et
SonEcEL) A X A A
138. Clromis fumeus (TANAKA)
TIVRAREKATA
139. Abwdefduf septemfasciatus (Cuvier)
YFRYAXANA
140. Abudefduf vaigiensis (Quoy et GAIMARD)
A aF
141. Abudefduf bengalensis (BrLoch)
FuSh AL KA
Cirrhitidae = v -=<§
142. Cirrhitichihys aurens (Tespanck et
Scecer) A F o v
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Cheilodactylidae & & 7 &4
143, Gowdistins zomatus (Cuvier) S H ./ o4
144. Goniistins quadricornis (GUNTHER)
A EF AR
145. Gomiistins zebra (DéperiEN) 3 ¥ <%
Cepolidae 75 # ¥ §
146. Cepola schlegeli (Breexer)
AIVETHhEF
Labridae -7
147. Choerodon azurio(JorDaN et Snvner)
43
148. Semfcossyphus reticulalus (VALENCIENNES)
a7 XA
149. Thalassoma cupido (Temwance et
SonEGEL) =¥ F~T
150. Pteragoms flagellifera (VALENCIENNES)
Fonfots
151. Pseudolabrus japomicus (HourTuyn)
il e
152, Stethopuliz inferrupta tering JorDAN et
Swyper A I FUAST
153. Halichoeres tenwispimts GUNTHER
b
154. Halichoeres poecilopterus (TrEnpMINCE et
Sonecet) Fawky
Scaridae 7 ¥ §
155. Calofowmus japormaes (VALENCIENNES)
S A
156. Scarus ghobban Forssgar & 7 &4
157. Scarus ouifrons TEMMINCK et SCHLEGEL
THTHEA
Scombridae -3}
158. Scomber japoicus HoutTuyw =443
158, Scomber australasicus Cuvier I 4 2%
Acanthuridae =+ # 1 #
160. Priowmeus scalfrem VALENCIENNES
= HA
161. Naso wnicomis (FomsskAL) F ¥ & ¥
162. Acanthuorus dussumieri VALENCIENNES
mh T waF
Siganidae 74 IH
163. Sigmues fuscescens (Houttuwn) 74 =
Centrolophidae - & &4 &
164. Hyperogiyphe japomica (DODERLEIN) # XA
165. Psenopss anomala (Temvoick et Screces)
AHEA
Nomeidae =i < &1 f
166. Psenes arafurensis GINTHER & 3 ¥ o 4
167. Nomeus gronovii (GMeLIN) T H o 54
Stromateidae =+ H v 4§
168. Pampus argendens (EurHRASEN)
i o B
Gobiidae +~+€#
169. Plerelestris hanae (JoRDAN et STARKS)
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S At
170. Chasmichthys dolichogralhis ({HLGENDORF)
Tt
171. Acanthogobius flavmanmes (Tenbancy et
ScHLEGEL) v o
172. Sagamia geneionema (HILGENDORF)
HE
173. Pterogobius elapoides (GineTHER) £ R /31
174. Pterogobius virge (TevavNcK et ScHLEGEL)
=gy
175. Plerogobins zacalles JorDAN et SNYDER
ooy
176. Plerogobins zonoleicus JORDAN et SnyDeEr
v e .
Mugiloididae » 3 ¥ 2§
177. Parapercis sexfasciata (TevpoNck et
ScumsEL) ZF7H¥ FFHA
178. Parapercis snydeni JORDAN et STARKS
A0S, FFER
179. Parapercis pulchella (TeEmmaNck et
Sonecer) I ER
Blenniidae + ¥ & ¥ #§
180. Pelroscirfes breviceps (VALENCIENNES)
=S F IR
181. Xiphasia selifer Swamnson 7+ # ¥ ¥ #
Stichaeidae #oxHIH
182, Diciyosoma burgeri Van et Hoeven
L FrvEVH
Pholididae =« *¥vHE
183. Enedrias nebulpsa (Towoanck et ScHLEGEL)
F 1

Scorpaeniformes H# o H
Scorpaenidas 7 ¥ S ¥+ IH

184. Sebasfes inermis Cuvier A 2300

185. Sebasfes hubbsi (MaTsuBara)
= = I A

186. Sebastiscus marmoratus (Cuvigr) H+ =

187. Scorpaenodes littoralis (Tanaxa)
ALy

188. Scorpaena omaria JORDAN et SKYDER
FHhYy T

189. Scorpaena miostoma GUNTHER
ATFTHhES

190. Scorpaenopsis cirrhosa (THUNBERG)
=4

191. Seorpaenopsts diabolus (Cuvier)
ST h oS

192, Pferois homdata TEMMINCK et SCHLEGEL
A o bl S

193. Pterois wiitans (LINNAEUS)
mFipAheyg

194. Apestus carinatus (BLoch et SQiNEDER)
i
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Synanceiidae *=#4 3§
195. Imimicus japonicus (Cuvier) #A=# a4
Congiopodidae »~3 2 ¥§}
196. Hypodytes mubripoons ( TemMINcE et
Saunece) A 3H
Aploactinidae 4 4 2§
197. Erisphex potfi (STENDACHNER) T 74 o
Hexagrammidae 74 + A%
198. Hexagrammos agrammus (TEMMINGE et
ScmEGEL) 2 P2
199. Hexagrammios ofakii Jornan et STARKS
TAF+A
Platycephalidae = #§
200. Platycephalus indicus (Lovnagus) =4
Cottidae 2 H
201. Psendoblermsius percoides GUNTHER
Tt
202. Pseudoblertius cottoides (Riciarpson)
THEeT g
Agonidae F ¥ ¥ LE
203. Percis matsuii MATSURARA
[ i = -
Triglidae oA E
. Chelidorachihys spinosus (Me CLLELAND)
%
. Lepidoirigla alata (HoutTuyn)
S8k |
. Lepidotrigia abyssalis JorDAN et STARrES
YahFHNF
. Lepidotrigla microplera GinrrER
hrHes
Dactylopteridae & 3 o £ o
208. Dactyloptena oriemtalis (CuvEr)
HihoEe
Liparididae # 4% 4§
209. Liparis famakai (GLLBERT et BURKE)
E Ar ko

§ 8 8 B

Pleuronectiformes #H 4 H
Paralichthyidae v % #§
210. Paralichthys olivacens (Tespancy et
SonecEl) kF A
Pleuronectidae 5 L1 ¥
211. Plewonichthys commdus (Tevvancg et
SomeceEL) AA EH LA
212. Limanda vokohamae (GinTHER)
Tadd
Soleidae 4w /s v 2§
213. Zebrias zebra (SCHNEDER) v Wi/ ¥ &
Cynoglossidae 73/ &+ 5§
214. Paraplagusia japorica (Teypanck et
SonecEL) fmwi )i
215. Cwwoglossus jomeri GUNHTER
Thirk s
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Tetraodontiformes 7 #H
Triacanthidae # = §
216. Triacothus biaodeatus (BLocH) # -+
Balistidae £ X JF:ho &H
217. Balistoides viridescens (ScrNEDER)
TR VHT
218. Sufflamen fraematus (LATRELLE)
AHFaF
219, Canthicermis maculatus (Brocw)
TigvHF
220. Xanthichthys mento (Jompan et GasrT)
+TAEVHT
Monacanthidae = ~FHb
221. Paramonacanthus japonicus (Tresms)
= TR
222, Stephanolepis cirvhifer (Teapamck et
SaiEGEL) H T F
223, Thamnacomes modestus (GONTHER)
gS I ¥
224. Rudarius ercodes JorDan et FOWLER
T 3AnF
225. Aluterns momoceros (LINNAEUS) 7 A 5AnF
226. Abderus soripfus (Osseck) v orong
Ostraciidae »~2 7 7§t
227. Ostracion tmmacwlalus Tevpancy et
SgmecEL. 27 Y
Tetraodontidae 7 7§t
228, Takifume niphobles (Jorpaw et Swyoer)
i
229, Takifugu poecilonofus (Temanck et
SCHLEGEL) ZIE ¥ 7 ¥
230. Tabkifume vermicwlaris (Tenamck et
SomEcEL) YaoHA{ 7Y
231. Takifumu paordalis (Tooawex et SCGLEGEL)
EHv7 Y
232. Lagocephalus gloveri Ase et TaABETA
Foi7
233. Arothron firmamentum (Tespanck et
ScLEGEL) K7 Y
234, Arothrem hispidus (Linnazus)
HvH¥FiTy
235. Canthigaster mmdata (Tosnanck et
SoueceL) F £ 27
Diodontidae V4 ¥ £ ¥ §
236. Diodom holocanthus Lisnagus
) e o
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