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1. BB L UHEROME Organization and Facilities
1992.10.1 B#E

a5 B UHEEE BHEAEMS Toba Aquarium

e  =HWBEDHRFS-3-6 Toba 3-3-6. Mie Pref. 517 Japan

W E MK (A= b 24 7=81) Number of Employee 171

& H M 5 i k¥  Haruaki Nakamura, Executive Director
i 5 gl B b KWHIF® Teruo Kataoka, Executive Vice Director
WL # a#ib Tatsuya Hayashi, Managing Director
WS ER b B  Noboru MNakamura, Standing Auditor

FHEE 84 Boad Members 8

LR By EAR 24 Adviser 2

¥ = A B# Curator 8

HE % Organization
f# & Director

J

Wl Vice Director

J
| l | | | |

B T B e S HENIE HMRENZE HREPIE

General Marine Planning Marketing Restaurant  Marchandising
Affairs Biological Office and Public 294 364
174 Lab. 104, Relations
4748 605

ARE¥El Admission
kA 2,000 A~k 1,000H g 500/
Adults 2,000yen  Children 1,000yen  3-5yrs. 500ven

AREEM Number of Visitors 19914 1,406,341 4

Wi DRI Facilities
##% Toba Aquaium

foa4 7= Commerson's Delphin tank 400m" 1
F% )% AL Terrarium 30m’ 1
FwaFd—nA Sea Otter tank 162m" 1
PadvF—=nmNo.l Dugong tank Na.l L50m" 1
PadvF—nNe.2 Dugong tank No.2 g0m’ 1
TH 37— Bikal Seal tank 20m" 1



a—5AKH Coral fish tank
=74 w—FF I Leafy sea dragon tank

w3

H AT =2 Sea turtle tank

Y xsh Ak Welcome tank
U v¥yeF— Marine gallery
FMI3 L ¥ & 5 ¥h—s  Teramachi shell collection hall

#E New Toba Aguarium

Al

BCE &

DF

MRFg=7¥ A ARIT AL Perormance stadium
#ilta £E Marine mammal kingdom

=z ¥ ¥ F1)— Marine gallery

=2 x 3% Co-generation system

M5% Generation system

MM Refrigeration store

#fH5 Preparation room

FEHE  Shops

v b3 ¥ Ak—s Entrance hall
=Tl =2 X v ¥S—2 Coral reef diving zone
difiofi/—» Living Fossils zone
1¥2 %+ 24— a¥ Information service
JEIE  Shops

LA 7% Restaurant

W@ #%E Lecture room for children
fAHP%E=E Laboratory

b S Center control room

L #F+—F—n Lecture hall

{ifi% Planning room

#H% Directors room

{RBYE R — ¥ Marine animals of Ise-Shima zone
Gy A= F =% Jungle world zone
% Green house

K ¥ #SE Water inspection room

s Dissecting room

5 Repairing room

MRS Preparation room

BrAMmAE  Purification system

FEIE  Shop

LA b %% Restaurant

W5  Coffee shop
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2. BROBE Major Exhibits

FARAKEME, TRLOBE, WEDIKS, B2 VBESE,] 27T - TEREROKEEDA 2 —2%
Hrb@HLvkESELHELTESRL:, MREEF— 20—y L, LDARCHEGREOQ LM T,
ORI FI L LbhbhTHBCRACENTED L ATV S,

oy, #U VY- PR SMBERRE LTLEDLVAEELLE LD, KEEORICROTH
SY—TORHES, TV S vAR—ATOIzavd— L, Bet ribiEREFoT 5,

The New Toba Aguarium is built with the Theme “More deep, vast, and blue sca in Aquarium”
that would present more natural setting for animals and fishes. There is no One-way roule so
that visitor take his time at favorile exhibit.

Also, Toba Agquarium having some other cullural activities such as Art exhibits or Concert.

Q=GR =7 F LY S =2
CORAL REEF DIVING

ARERB00 b v ok TR R R LR T 2 U

P FATHOALEREF + 7V —%3r, ¥ THO
RRERDHBULE D LN TEL LSRN E L,
EMHCRFRPHEFY Y o v B CHE- - AT Y
¥ R, KehRU L ofiladic b U T AR
BPEDI L,

Get diving feclings and enjoy underwater view

in a solid acrylic- glass galiery situated bottom of

the tank. All corals are made of silicon and glass fiber.

BEOEEYS—
MARINE MAMMAL KINGDOM

WMot ARcAVEBTL4E o k%H
i, KE600 b DAL METHEY., BEER LN
o TEOITHEFEL A TOBMEE- T, KiliC
BEZVT, T7Vht e bEsf, AU T +0=TT
YR, ATFTHZERATL. BE. Kifi, Kbho
3OOV AANGIERTES, BELEAT+—< v
A ALCTATRIALDSOD I =r—vav|%
F=TE, T¥Hra—MREHMEhT 5,

This exhibit has the wave-making machine to provide natural setting for pinnipeds such as

Seals and Sea-Lions. Visitors may observe their behaviors just as they do in the nature. At the
Performance Stadium, next exhibits, we have Sea-Lion show several times a day.



afo® s/ -
LIVING FOSSILS

WA 2L Lo, MRSt > Lo s T4
BTSN EriZhadhignt/—vT, H
EtTRrEAFEETIEL(EERTTCELLESHD
EMRE, TORRSIBERELR4ILFAMELT
Wi,

i, BRBERELTIEoBBO—Fh v 2D
EESWMEOH TYERLLEVTRG EBRLTVS,

Animals that have changed very little in

all - those millions of years such as Sharks, Rays, Sturgeons, Nautilus, ete'. The first

videoprogram of living Coelacanth at Comoros islands can be seen here.

PREREOE S — -
MARINE ANIMALS OF ISE-SHIMA AND JAPAN

MpMmn: =225 | 242 0% 108, A8
famemEERT s, NS ETREsPLEHE
O T I B R0 A TR TR LK TR
HRTLTVE,

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

Smallest whale, Finless purpoise are here.

eI TJ—=LE
JUNGLE WORLD

BRI ey, TOoRME K Res b
FHMERTEEATVWA Y =T, TSV EROR
HmERE L2400 F ok CIE. B 2Ao—0,
R, W EP0aMBTHEh, Y+ v Sr0—A
PEHALTVE,

A climate control system simulate fog. winds,
squall, rainbow every 10 minutes in tropical
rain forest at the tank.




BE
GREEN HOUSE

540 A v oA — LICERP R EED, A AL A
Ol RR LTS,

Exhibit frogs and turtles in a Sun reom.

sl S B0 & e | B
ENTRANCE HALL

T—F ) —THf 2w FRNOR: L k- R
T—FL200f Y FALY—VERL Y- L E
EMOA ~v FEFHTES,

The hall beside Coral reef diving Zone provides
a stage and a 200 inch Screen system.

L7Fv—k—IL
LECTURE HALL

B oRoFFTE oL ENEFR R #9150
FIFE =y

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

BARE
MARINE LECTURE ROOM FOR CHILDREN

QiR ER PRSP EMEES Y, WD
TR BRETTO L SoRSE,

The room for Education of nature.
Toba Aquarium offer Summer school and
oppertunities to observe animals in wild

for yvoungsters.

oy
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3. B4 T& & Major Occurrence 1990, 7 —1992. 7

Pady (BRI vAF) M, FHEHIOEENLE,
Dugong “Junichi” 's 10th anniversary of coming to Toba Agquarium.

A4 A0 (No.36) SRFHIGEL DL S,
Finless porpoise No.36 s 16th anniversary of coming to Toba Aquarium.

REmeE sl $&70m, Fill0kgoTHAAEEZRS, —HER CRRIOEE.
The first record in Mie Prefl., T0em long, 10kg weigh
Lates japonicus are caught at Kuki—saki, Owase city.

S e k5, BEYSAE S ELER M T, oS BRSO S, R
HEE, (bR EiHg.

The transferable exihibition was held at Ohvamada Village, Avama-gun under the
sponsership of Association of Museum of Mie Pref. .

We exibit live fishes, some fossils and shells.

AFAU (GFR) 1HKAH,
A Finless porpoise {male) was newly exhibited.

2 P & S 2B E A 4 % IR i
The 28th general meeting of Association of the Crutaceological Society of Japan.

ML A E 53,0005 A0 5,
We are glad to have a 3,000,000th visitors.

HEMMRRSERIMLY, £ 7He P FHAR,
A Letoder leachii from Kowaura, Nanto town, Mie Prel. Was exhibited.

VB ARB LD 27T &N = 7T H3TAH AN,
Some fishes includes Macrocheira Kaempferi were newly arrived from Takehashi
Aquarium, Aichi—Pref.. (7 species. 37 specimens)

SRR ANy s — T O= v a b HET2HEEO v a b e F I REE,

The secondary record of commensal hydroid on the tentacle of sea cucumber.



5H28H

May. 28

TH24H

Jul. 24

7H25H

Jul. 25

SH11R
Sep. 11

GH20H
Sep. 20

10H19A
Oct. 19

11AzZA

Nov. 2

1NH3A

Mov. 3

1174 H

MNov. 4

BOTTRE F a3l LT, T3 FEO B BRI BN ool £ e & U B & PR
(5 H30R £T)

The Annual Meeting and conferences of Japanese Association of Zoological Gardens

and Aquariums with the honorable presence of His Imperial Highness Prince Akishino.
(until May 30)

FLRET HOSRISCTEARE [ iy EHRAKRS) M. (3HXAET)
The special exibition outside the agquarium at Tenmaya- Department store in Yonago
city, Tottori—Pref. {until August, 26}

vERE S, 6 A HRICAERITERECE AN, 3 AMichi D, KEMOER A SR -
R R
A summer School was carried oul.

Fady (BFFavdF) o BEFSBELDL L,
Dugong “Junichi” 's 1lth anniversary of coming to Toba Aquarium.

ZF AU (No.38) HHFEIHEEITESLDLE,
Finless porpeise No.36 s 17th anniversary of coming to Toba Agquarium.

a—FA0—7 - 1 v FRAT, RKehERAE R,
An Underwater Marriage Ceremony in the Coral Reef Diving Lank.

=R eEHc s 2 BRNSEE, LR REMESETM oMk, AELS0sBR
e AMEE, EEORTEXTY. (MMA4HET)

The transferable exhibition was held at Obata-Gymnasium under the sponsership of
Association of Museumn of Mie Pref,

WME[ A » BT, SERVESEOF v P 72X AN (LET.25ch), i FInFsFH
1 (SF4.66cem) 2HE,

The first record in Mie Pref., some abudefdif coelestinus (7.25cm) and Hemochus chrysoslo
mus (4.66em) are caught at Gokasho bay.

RRGPE=AAXNREFORAQOLETEEZMDV 2979/ Y hAHBRBREADH, TTK
B LTuw ik, BkE: LTRE.

A 2m long Regaleass russelliis was caught at the water—intake of Mitathermal power pl
ant in Owase city, Mie Pref.

It was alreday dead and we keep it as a specimen.



4, #HEBMBOI-HOREREE) Special Program for Social Education

1. fESMERIE Special Exhibition Qutside the Aquarium

BHARE TR RRSSEBLCERE L L OBNEEd, YSEORTHDELURE, LY, R
AF e, VIR L EERVEEARNRET - TV 5,

At the requests of association of Museum or some sponsors, sometimes dispateh our staffs and

presentations oulside the aguarium.

This mini aguarium brings lots of fun and opportunities to the local people to get in touch

with the life in the sea.

=
i % TR A
BRSBTS T TR S s R
WM 2T H24H~8 f26H
¥ B SNRACLF;—THEH, AAABETE
C A O O RO R R T
FHOTRIEB @ TroHmgEs L,
e Rt dald, THAPIHA, &€5=7
Fagsara, 2, fE1505800 5 ik
it T BEs 91
BREMARE e RE/RMT BRI f IR
W M THzZFELAZA~4H
£ F  =lSMHmEeoEic, RNERO DM ES O RSN S By, G
EBoRRk, BRETEN5,
BrAg A exd, o v, STHESIoMLE, RIEAT2Mae8 0, BBk i, VTR
2. DERENE

PERERER, 1987, =SHERETEALOERLETTHbAL, [HLEOLBOIARTTHER
) EbBRRELEET, BEKERBOOWEE LCHE LY, Chik, FELTIMES, 6EERY
e, AN LRSS OKAETERE S5 £ L DRSS OERAMRY 51, TogTH
b, MED. BRNOHFR2IFE - R AME Liz, HICE, HSEOMRI0ENSZD, BOSEEE
AR, WEEL N L1,



WHEKIE 19019 7 A25H~2Z7AO 3 AN
A% EE 256
2 I 1. MEXAOE » POk RN
AL 0 TR L KBS0 S RE L RoRlic 8l e Eh
B,
2. BTotholls s Biim-
MEBHIEHEA Ank (BB OMT. EHOMELHESTa1,
3. f=KEmR-oCNH
AFEOKAT, BELLEDEFATL I kBT h—HoA- BB LT b1,

HH BRREERR

This program was carried out at the request of the Ministry of Education First in 1987. After
that, this program for 5 to 6 grades pupils has been brought by Toba Aquarium by itself in every
summer.

Through this wrokshop, we would like them to grow up their imaginations, sharp abservant eyes
and cooporative attitude. This includes Field study at tide zone and Taking care of some marine
creatures in a tank so that participants get a basic knowledge of biclogy.



5. MAKEE M\EFBHW—R Animal Inventory

W 9L ¥ Mammalia
1] £

£ B Cetacea

FZEA4Nh#E Phocoenidae
A A

T4 LHE Delphinidae
fogrfih

82 B Pinnipedia

Ti-h# Otariidae
207

AT xn=FT A
T2U0Ht o bt s
THZi-H Phocidae
27T 5

AL HNTFET Y

#EFH Sirenia

ZadwH  Dugongidae
FaTy

#AE Carnivora
A ZF§F Mustelidas

F w3

B 8 Aves

~Aw¥'vB Sphenisciformes
¥ B Spheniscidae

FUENRELVEY

HEE Anseriformes
HhEH Anatidae

+ Ky
aHNE

g &1 ¥ Reptilia

hAB Testudidae

IaYEHAE Pelomedusidae
A3 afEHA

Neophocgena  phocaensides

Cephaloriymchus commiersom

(Haria byrowia
Zalophs cali formianmms
Arctocealns fusillns

Phoca largha
Pusa sibinca

Dhigomg dwugon

Ewhydra [uiris

Spheniscus humboldti

Aix galenculala
Anas crecca

Pelomedusa subrifa

s

1991.12.31 B
g B

3

1

2

4

it



~ETEHAE Chelidae
rHTE
EFN—hrity i
FaoaFALIEHL
FIudTIFEY
=a—H=THhTrHA
Z 9 #H  Trionychidae
=AY
AHTFR eV
A9 »EEFE  Carettochelyidae
A+ vEFH
7:HAH Chelonidae
xAr
TAzHA
Thoild
hE2vEHAH Chelydridae
2=HA
AioFHa
FAAXTEYITHAH Platysternidae
ddTATH
R¥HAH Emydidae
=h¥Ed A
FFEf v
EY AL HA
FHA A
IwvaETHIIHNA
FATHA
LR b
i e
= ESE
e A
hes Fenhoha
b el
ey sLZTHA
FYR—BTHA
g A
H{ ¥R/l dTFEY
FvapEgsaii
T A
FE—TA{E=}A
U
FHAHA

Chelus finmbeiatus
Fhrymops hilarii
Flatemys spixi
Sibewrockiella orassicollis
Emydwra subglobosa

Vi o
Chilra indica

Carretlochelys insculfla

Erelmochelys imbraicala
Caelomia mydas
Carella carella

Macroclemys femnuincki
Chelvdra serbeniing

Flatysternon megace phalum

Mmaremys japomica
Clentmys mudica
Clemmys inscul pla
Clemmys gullala
Freudemys sorifpla elegans
Peendemys sorifla sorifta
Ocadia sinensis
Chinemys reevesi
Chinemys reevesi
Caloring  flavomar@inala
Callagor borneoensis
Crlitia bormeoensis
Emys orbicularis
Hieremis aoumdalel
Geomyda grandis
Malacremys lerrafin
Tervapene carolina
Pyxidea mowhoti
Sacalia bealei
Hieremys aomumdaled
Chinemys recvest % Mmeemys jajpomica

B2 = 4NN

13

B

10

-

mn—-n—-mmn—-n—rﬂt—-\dmwumﬁ
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# M E Sguamata
A bh4H  Varanidae
mFThdFrhy
-4 ok R T
THH Agamidae
OA—2—FI Ty

7 =8 Crocodylia
TUH—F—F Alligatoridae
ER R R T s

il & $¥ Amphibia

|EREH Anura

E1HE  Pipidae
ot
T7UAYAHNZN

AFT L HIILFE Pelobatidae
e B i

S TY ROV F Y=y 7o

$FTIHILE Leptodactylidae
A T
TS LT
Asdyry ) HEN
ik o T
et W R - S
EFHILH Bufonidae
FovALSeREHa
Tl—edHi
apsFFi—ee
AOATYHINE Phyllomedusidae
ThATIHNIA
TYHINLHE Hylidae
TxTAHZ N
Za—¥=TFTTFTTHzr
FTAVATFIHLA
Fa—AmTIHzn
EAHTZNLE Microhliydas
FT hHTA
ThHILH Ranidae
R
P HTA
aTPN—TOa
1D?If1»r

Varmws salvador

Varawnus salvelor 2
Fhysimalus cocincims 1
Alligator mississippiensis 3
FPrpa pipa 2
Kenopus laews a3
Megophrys monticola naswla 1
Megophrys montana 1
Ceraloplerys omula 4
Ceratophrys comuila 1
Ceratophrys cranmvelly 1
Candiverbera condiverbera 3
Leplodact vins pendadact vus 1
Bufo blomberm 2
Bufo melonosiicius T
Bufo alvarius

Apalvelmis callidryas 5
Litorta coerulea 10
Liforia infrafrenata 4
Hvla cinerea

Hyla seplentnonalis 4
Diyseophss fnsularis 11
Rana calesheiana 1
Rana nigromandala T
Rana schmackheri 3
Rova clawilans 1



pae BT R Pyricephalus adspersus
#EE Urodela

TN FH T4 —E  Ambystomatidae
ARG Ty H— Ambysloma mexicansm

i ¥A Pisces
E@mE  Chondrichthyes
% AH Heterodontiformes

Ot A E  Heterodontidae
Foaafd Heterodonlus Japovacus

A EIHFABR Lamniformes
FSHAE  Scyliorhinidae

+RBHA Cephaloscyilmem umbralile
e Scyliorhimus forazame
EF4 A F Triakididae
Lmaf A Mustelus grisens
F ¥4 4 Triakis scyllia
A0 A Carcharhinidae
FLUTH Trigenodon obesus
AFn+f g Carcharhinus  plumbens
Yo Carcharhinus srelanopleris
FLla4 AEH  Orectolobidae
vofeTFeod Chifoscyilium plagiosen

Ww/HAH Squaliformes
WA AE Squalidae

B AR Cirrhigalews barbifer
haH#AH  Squatinidae
RS Siuealing pafomica

T4 H Rajiformes
EZ¥#TA#EH Urolophidae

LFATA Lirolopins arandiacns
THI{H Dasyatididae

LR A Dasyalis ushiei

Thxo Dasyalis akaser
FETZAHE Myliobatididae

T LA Aetobatus narinari

..]3

18

N



HR®m#  Osteichthyes

=i-+B Clupeiformes

=i ¥ Clupeidae
E& B

Hh&¥9F47%E  Engraulididas
NESFA T

+¥H Anguilliformes
7/ HE Muraenidae
R B
- el B
=B e el
L B
=R
= df v
=g g B
PAS I B
Timyi
~ U e
T+d8 Congridae
TTHA
Far+d
F¥THAL
7 E~EH Ophichthidae
b B R R
o Fvring

+3XB Siluriformes
TZAH Plotosidae
= B o

HryiiAH Syngnathiformes

#¥7TH Macrorhamphosidae
H¥FFx

~AOF3E Centriscidas
3T

A E Syngnathidae
Yoo P oo B 5

£5H Gadiformes
FI4FH Moridae
FaIXZ

Sardivofs melanosiicius

Engraulis japoicus

Muraena pardalis
Exchelycore lichenosa
Cymmothorax ewrostius
Cymmothorax kidako
Crymmol hovax lewcostipma
Gymnothorax melanospilis
Crymmothorax  Tammarminalus
Gymmothorax bermdli
Cymmothorax reficularis
Crynmmothorax albimariinalus
Comger myriaster

Comger faporicus
Heteroconger hassi

Ophichihus evernuaon
Optnssones macrovhynchs

Plotosus linealus

Muacrorhamphosus scolopax

Aeoliscus stngalus

Phyeodhotes éques

Physiculus japoracus

3orz

e BB R~ B o= 3

18
12

=

201

109



TiOB Ophidiiformes
Fi-O08 Ophidiidas
fasdt

T377B Lophiiformes
4 #1774 E  Antennariidae
440 o4

A4 4B Beryciformes

TYUhyI4E Monocentrididae

T Ao

49 P& {H Holocentridae

FHUIZER
FFArTER
SR
=Y¥IEA
THixER
FUILEAR
YA TFA w XA
bS] o P EA
Tohw Y
Ymawveh
4w ko4 BO—MH
SgoxeTvhy
e i Re o B
TR,
TEzEA

AX+H Perciformes
Al R e
#ZE  Mugilidae
5
Th+H Centropomidae
ThiA
AXXE  Percichthyldae
A Xk
AFoFA ¥
NEE Serranidae
AT A
vl = WA R AN ]
Fo~a

=Sl

Brotula mullibarbala

FPhrynelox Iridens

Mmwcenins japomgca

Sargoceniron spini ferum
Sargoceniron caudimaclalion
Savpocenlvont & Pinosissi
Sargocentron diadema
Sargocentron ribrin
Sargocentron illodal
Neows phom sammara
Neoni phom ieolinealus
Myripeistis berndli
Myripristis melanosticla
unidentified

Myriprisiis kuntee
Myripwistis randalli
Ostichihys japonicus
Pristilepis oligolepis

unidentified

Mugil cephalies cephalus

Lafes jafomicus

Lateolabrax japoscs
Stereoletis doederleini

Variola louts
Vartola allimarginata
Aethaloperva rogaa
Cephalopholis wrodela

-]

11

[l I T ]

sl4

B =2 o - ow

11

19

12



o Ee
TAS AR
P A
vFREY
AFEY S
< e SR
TA 5
ThrmR
F oA
oA prsl
A EYNE
Fx
e
IHS R
FhHATET &
HSgan
ThAH+
L
F ¥ g A
RilbtHntad
FhdyrndAq
R/HZLH Grammistidae
) R
¥ F¥YA1E  Priacanthidae
Y bk SA
FhAifvbs
FLLZY4H  Apogonidae
Sy TuHq
ok vEF
IV anrSfEF
R ARG TY a4 ¥EF
A¥H Rachycentridae
2
TLH  Carangidae
FaTN
T
A
ELFHhvAF
TATY
2T
zAT S
¥TTZ
el L

Cephalopholis miniala
Cephalopholis argus
Anyperodon leucogrammicus
Efinephelus cyanopodus
Etinephelus areolatus
Efinephelus macilalus
Epinephelus auvara
Epinephelus fascialus
Epewe phelus akaoara
Epinephelus malabaricus
Epine phelus merra
Epinephelus moara
Epinephelns setlem fascialus
Epinephelns wmicrodon
Epinephelus fuscogulialus
Cromuleples altivelis
Caprodon schlegelis
Sacura margarilacea
Pseudanthias squamifimgs
Psewdantiias plewrolaenia
Peoudgnthias lovi

Aslacoce phalus {emmincks

Priaconthns macvacandfs
Cookeolus boaps

Apopom semilinealus
Apagon molalis
Sphaeramia nemaloflera
Sphaerania orbicelars

Rachycentron canadm

Elagatis bipinwmlala
Seriola quinqueradiata
Seriola dumerili
Seriola rivoliana
Serioling wigrofasciala
Trackurus japonicus
Decaplerus maruadsi
Psendocarany denfex
Katwerinms eqada
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FrHAT S
hAITE
FraAvh{L Y
aHFE TS

4 reHT
EAZH  Mullidae
dAE LD
THhie A #
Dafareds
b o b ol =
AT AP
THIFE LD
BhY S LP
FRAZEED
Aoy
EAVINATITE  Monodactylidae
E A ¥ gt
AL4E Girelidae
AoF
TuwIda{4$

4 AZ :E Kyphosidae
L -
iFifrx:
JFIY1H  Lutianidae
oA
FTisoxad
ATz &S
TN
=khSah TS
FokcsTd{
foFd7d4
FFTHS
TSR
BAPTIHA
FH4 sp.
4 4F#H Pomadasyidae
A &

A g i
FaPFagPadragd g
LAZA g NS
Thrairaddd
R A g,
FETaAwad g

Caranx 1gnobilis

Caranx melamprygus
Carangpides orthogrammus
Crmathanodon speciosis
Aleclis ciliaris

Lipeneus tragula
Mulloidichihys vargcolensis
Parupeneus pleurostigma
Parepencus splirus
FParupenens harberirs
Porupenens cyclosomus
Panepenens he placanhus
FParupenens M fascialus
FParupenens Infascialus

Monodachd wins argenfens

Girella frmctala
Kyphosus cinerascens

Kyphosus [embies
Kyphosus bigibbus

Gymmmocranius affinis
Lutjarnes decnssatus
Lut jaraes bohar
Lutjaraes stellatus
Lad jerrnis faulod flamma
Latperwes russellis
Latjarus momostigma
Ll jaartues fualvies
Lud jarnis gibbus
Ludjavs kasmira
Lutjarus sp.

FParapristipoma Irilineatum

FPlectorhymchus cinclus

Plectorhwchus chastodoidvides

Flectorhymeons diagrammus
Pleciorhynchus goldmaro
FPlectorhwchus lineatus

FPlectorhymehus frcus

WO e e
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2w FA

=2

LA H45# Teraponidae
v d g
EAaFeF

abed

4 F3UFALEH Nemipteridae

b EIHNFT
ErRIERHT
AT AIHLT
TERSEIHYS

¥ 4% Sparidae

TH A

~ A

fos

FF A

FITHFYAE Lethrinidae
daFN KA

A FHA

TEFITH

{7z T7H
fYy7xz7%
NTFLTE
nFEFTITE
FYRTELTH
FETUVTFZTE
FXIFEEA
LEATHIFE

kA THIFFE
TIFx %
AYL-¥4H Ephippididae
FEAE Brd o

ThHESN

i hFviind
hIh*¥{H Scorpididae
HThFE Ao

Fa7Fad7HE Chaetodontidae

Fryrao s

nteHFarFadod
EHAFFarFarar
A=FFavFadod
iAFavFarrs

7
TEiFarFarax

Flectorbymchus pcfus
Hapalogenys nigrifinnis

Rlvymeopelates oxwhwchis
Terapon theraps
Terapom farbua

Pentafodis nagasakiensis
Seolopeis dubfosis
Scolopsis cancellatus
Seolopsis Bilinealus

Pagrus major

Sparus sarba
Acanthopagrus schiegeli
Acanthopagrus latus

Cralhodentex awreolinealis
Crymmocranins  grisens
Lethrinus harak
Lethrinms nematacent s
Lethrinus makzena
Letivivus nebulosus
Lethrivus ornalus
Lelhrivus miniatus
Lethrinus lentjan
Lethrimus haemalofders
Letbrivus meardthochilus
Lethrivms rubwioperculaius
Lethwins semicineius

FPlatax teira
Flatax pimnalus
Plalax sp.

Microcemlhues strigatus

Forcipiger flavissimus
Chelmon rosirains
Chaetodon baronessa
Chaetodon mertensii
Chaetodon xandhwrus
Chaetodom raffless

w8 o oa
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EOF g F g2t
b FarFa ot
7T FadFarad

2PN F g Fagrrd

A VFarFarudt
Fou s
FaPFauok
YFELEY FarFavwd
TorfiSFagFavoad
PESFa G FadrE
YEaEA

Mo s Hd

NG R TS Ty yia

SHEFaTFaw A
NERTHA
LunBasas
F=nsaF a4
SRR BT A
PFIaREFHA
PSRBT HA
AEIFaoFavod

FuF e H4F Pomacanthidae

FuFerHA
FRAY Y2
R =F s—xz 7N
oxAr¥oea
H$¥Fivypx
afEvytvaa
TF¥ w2
YF Ve
=yt
VAQrfe2
FlyvFaovFan
AFEXTr 2
+vFr s H4 sp.
454 Oplegnathidae
4 w8
7:4+d¥ Enbiotocidae
L & o |
AZAH4H Pomacentridae
mnr T g3
frti
iRy n AKX Ao

Chaelodon epfipium
Charelodom anriga
Chaelodon vagabunedis
Chaelodon lineolalis
Chaetodon wlietensis
Chaelodon lronila
Chaelodon aripes
Chaetodon punclatofascialus
Chastocdon melmmolis
Chaelodon quadiimaciidalis
Chaelodon i pbom
Chaetodon modestus
Chaetodon collare
Chaetodon muelticinctus
Hewtochues acunnivnalus
Hervdockus di phvesites
Hemtochus monoceros
Hemochus singnlarines
Hewiochus ehrysostomus
Herochies vartis
Hemitmmichihys polviefss

Chaelodomfoplus sepeéndrionalis
Chaetodomtoplus mesoleucts
Chaefodontoplus person fer
Pomacantlhus awadaris
Pomacanifues semicirendatus
FPomacanthus sexsiniatus
Pomarcanihis canthomelopon
Apolemichihys trimacsdatis
FPygoplites diaranifus
Cenlrofiyge bicolor
Pomacantins  paru
Pomacanthaes navarchus
Pomacanthidae sp.

Oplegnathus fascialus
Ditremia temmincki
Amphifrion frenaius

Amphipwion clarkii
Daseyllus trimaculalus
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AN a TFaGTREANTA
IRDY 2k PR AN
IHFAXA NS
THAAL LTS
FHRAXALL

TAAREL L&A
TAUYEYARLL N,
S-S S

R T
B 5 I |

P o O e e g
HoAnFd
dw~H Cirrhitidae
T

iFigdys~

g o

#IH T

ShJ/IFAH Cheilodactylidas

FhnKA
i¥FTH

~F# Labridas
{5
FFIhrAT
Pl = e )
FaHFr-s
FURAT
ELyo<Ls
FYREA
aFEA
L Rt
e b R
FhAAT
T
FrTEAT
FnfoLF
TR FART
FlLIFLT
b P T
Y ATEAT
FRFRaTRY
hYARD
Favrtv
F 4 vk vd—Hl

Dascvlins aruamis
Dascwlinzs melamorns
Chromis analis
Chromiis fumens
Chromiz wiridis
Chromis alripectoralis
FPomacentrus phili s
Pomacentrus coelesiis
Pomacentrus moluceensis
Chrysiplera cyaneg
Chrysiplera hemicyanea
Hypsypops rubicunda

Neocirrhites armatus
Cirrhalichilys aprimes
Cirriitichthys awrens
Cirrhilichthys falco

(romistins zomalus
Crowdisfins zebra

Choerodon amrio
Choerodom jordani
Choerodon shoenleinii
Boefiomns athiides
Bodianss biliwndalus
Bodignns kirsulus
Bodianus oxyce phalus
Semicossypius reficdalus
Cromphosus parus
Thalassoma hardwickii
Thalassoma [unare
Thalassoma cupido
Thalassoma Iutescens
Fleragomis flagellifera
Hemigymmus fascialus
Hemigymmus melapleres
Prendolabris Japowicns
Labvoides dinvidialus
Hatlichoeres harisfeldi
Halichoeres fenmispirous
Halichoeres poeriloplerus
Halichoeres sp.
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LA ART
WL

Y FE T LARAT
Y7oy

O FAEAT

N e IAT
FEFVAEFS
¥y
THAFvEF /54
L e SV A
AHFEF I VA
Ty
mwFrHNEFS) ok
SRS A F
<5 O—ll
TYAE Scaridae
fadLd
FragFid

b Rl )
mit txq
FAEV ST IS
XA
feEVoTES
AT A
TATEA
FHTHA

A D--H
Y AH  Echeneididae
T R
=H#4¥{H Acanthuridae
= xo
FYdn¥E e
e SV U Y
EATF VI E

T HF
idaFvaa¥
Fvagn¥
ekt HoF

ba e PRS2

4 ong
EF=H

TN =
E-N-B8 S

Coris picla

Coris garmard

Coris mariegala
Peendororis yamashirod
Hologymmnosss dofialus
Kyrichlys aneilensts
Novaculichthys taesitrus
Epibulus imseliator
Cheilinus chlovurus
Cheilvies dia@ranimiig
Chetlinys swulilalus
Chetlimes fasciatng
Cheilimes oxwhyichis
Cheflinus trilobalys
Labridae sp.

E"—'NH‘Q'—'I—'HI—‘HWWHH‘Q

Bothometopon beolor
Searus gibius
Scavus festios
Searus sordics
Scarus bawersi
Searus ghobban
Searus forslen
Searus schlegeli
Scarus o frons
Searus rdhvrmiolacens
Scaridae sp.

0 B 7 B3 Oh B3 B L L Do b3

Echeneis neicrales i

FPricnwrus scal procs &7
Naso hexocadhs L]
Naso brevirosiris 7
Naso amuwdatus

MNaso wnicornis 5
Naso lifrralus 112
Paracanthious hepalus 174
Letrasmma veli ferum 33
Lebrasomg scofas 47
Hebrasoma flavescens 76
Acaniturus beekert 11
Avedlpirus nigrofiscous &7
Acandluerus pyroferus 11



AHFIOnF
Ul
hvFvang
fSoEvye
—fh T ¥
Hafd g

= il b b AT
-

T4 J# Siganidae
FAY ulv ot i §
TAL
TEFA4 S
EATL A
b i i
TPNVTFLSL
TFETA I
b e e |
E7&TrS T

MH  Gobiidae
ThoFnd
B EF oY
A AT
LA FAL |
A
= d g

FZHFAF  Mugiloididae
FShir b FFA
k3¥R

4 V¥ HE  Blenniidae
=i
e =¥
=S¥V
;'J;.‘I'_Jln"lj‘jr

7T HUH Stichasidae

Ty
P -R-RAE
E i T SR

A HETHHE  Anarhichadidae

Adh3ot

hit+dB8 Scorpaeniformes
THh¥d8  Scorpaenidae

A

Acamfineous glancopareius
Acawiinens olfvaceus
Acantlweus bariene
Acantfaous gahhm
Avemifuors dussumieri
Clenochaelus siriatus
Clenochactus binolatus
Aventhsous sp.

Sigamis argenieus
Sigmmus fuscescens
Sigmms spoms
Sigmmes virgatus
Sigames corallinis
Stganus puellus
Sigamus chrysospilos
Sipamas gultalus
Siganus vl Piries

Valencienmmea sirigala
Nemateleotris magi fica
Flereleolris hanae
Plereleoinis zebva
Sagamin @geneionema
Flerogobius wirgo

Paraperas sexfasciala
FParapercis fulchella
Chnobranchus elegans
Meigcontfnis grammisfes
Petrosciries breviceps
Tstiblevotins enosimae
Chivolophiz faponicns
Fholidapus dvboeskis
Dictyosoma bnergeri

Amarhichas orienfalis

Sebastes imermis
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Lr i A5 27 L
A4S ot
FotAq
FUE AN
LFA
= e U
e T
ao{ A0
At
4 hy
4 Xha
aFFTHhY S
F=h4
iShyoa
i hed
Fo 2451 hyd
#¥is
F=Fa¥HE Synanceiidae
F=FaH
d=Fnviay
MNAIEHE  Congiopodidae
sk a4
TA+AH Hexagrammidae
sk
TAFA
ST FA
wHHET L A
ool
NEhHE  Cottidae
FAhIH
FIATHE  Triglidae
E L
t 2RIHKTIHE  Dactylopteridae
ikl

L4 B Pleuronectiformes
EZAE Paralichthyidae
EF i
Hl-4E Pleuronectidae
raNsIHLd
23N -4
ATHLA
HHr7i- )-8 Soleidae

Sebastes thompsoni
Sebasies oblomgus
Sebastes schilegeli
Sebasies ! pes
Sebasies pachyce phalus
Sebastes rivosus
Sebastes (rivatialus
Sebastes hulhsi
Sebastiscus marmoratus
Scorpaenodes [illoralis
Scorpaena neglecia
Scorpaena meostommg
Seorpaenofsis cirrhosa
FPlerois lomdala
Fleroiz wlitans
Plerois antermala
Dendrochirus zebra

Trimicus japortcus
Symanceta verrucosa

Hypoddyvtes rubri pivmis
Hexagrammos agramnmis

Hexagrammos ofakii
Hexagrammos slelleri

Hexagrammos lagoce phalus

Flewrogrammms azomis

Myoxocephalus stelleri

Chelidonichihys sfinosus

Dactylopena ortendalis

Paralichthys olivacens

Plowroectes schrend

Plevranectes yokohamae
Platichihys stellalus

B a B R 2Bl a8 w
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b L R Lebrias zebra
7i /- ¥¥ Cynoglossidae
Soagirl)ws FParaplagesia japomica

74 B Tetraodontiformes
FATHINEE Balistidae

THAZRVYHS Chlomus niger

T FY Falistafus wuhilalus

+EAEVHS Xanthichthys menio
HINFE Monacanthidae

hoo s F Stephanolepis cirvhi fer

ol 5o Thanmmacosis wodes!us

T iAng Ryedarius ercodes
JYHE  Tetraodontidae

e o i Taki fugw v phobles

YafTH Takifuge vermicularis

EHv 7Y Takifugu pardalis

GHEFI TS Arotfwron hispidus

r T Arothron reticularis

aFFvIH Arothron wigrofuciatus

$25TFT Canthigasier riwlala
NYrK-# Diodontidee

AEXI?Y Diodom hizirix

fvHE2 ¥ Chilomyeterus affinis

KB Fresh water fishes
WHEIA OSTEICHTHYES

M B Ceratodiformes

LE Eisl-2»¥ Lepidosirenidae

PEFxLY AT Er4 Lepidosiren paradoxa
So b’ FALR zFFESR Profoplerus actiopicus

#YFFLZB Polypteriformes

#HYFFILAHE Polypteridae
ElFFrzr FtntFrsdv=2 Polyplerus ornafi pinnis
MRUYTFAZ T¥EUFY— Polyplerus endlicheri endlicheri

LEJFIAB Lepisosteiformes

LEYFIAH  Lepisosteidae
AfleF o KH— Lepisostens oculatus
7l fi— Lepisasteus trisfoechiis

El—l.h.-

Gl e e = =] D
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o — X —

Far7H AB Acipenseriformes
FagHAE  Acipenseridae
e gl
L o i
aF s T
Pyl ) =K ABF—DpV
AT (AT
~FFarJHiH Polyodontidas
T o aF A

T:TH Amiformes
TiTH Amiidae
TIT B

FZFAS 0«4 LB Osteoglossiformes
FAFAS O LE Osteoglossides

EFAYy

AT e

4 ATo T
FT¥FTH+TAHE  Notopteridae
af¥a FLFTyea
AfaF ol FA4F7 T4 0¥a

348 Cypriniformes
a4H Cyprinidas
e B
TTalvy—4
FAFT ~FoEALTy
FABF ~viy

Lol — Tl

AT FS
Ei2a % Cobitididae
FEwYO—F

F1 o4 LAE Gyrinocheilidae
FAS g ==

HZi-»B Characiformes
h7i- ¥ Characidae
Fa—-34rFb7

gy FT Y EF=0F4 +F T
e KFt—XF L5

A vF b3

Lepisostens ossens

Actpenser fransmonlanis
Acipenser slelfalus

Actpenser ruthenis
Scaphirhwchus plalorymchis
Husa husa x Aciperser ruthemis

Poliodon spaliuda

Amia calva

Arapaima gigas
Osteaglossion bicirrhostm
Heterolis niloficus

Nolofierus bramchi
Notopderus chilala

Callocarfho siamensis

Morulins clrysophekadion

Rasbora heleromorpha Feleromorha
Rasbora hengeli

Rasbora irilineata

Prndins tetrazong

Bolia macracaniha

Gyrinocheiles aymonieri

Henuigrammus erythrozors
Hewnigrammus ocelifer
Heigrammmins vhodostomus
FPavachetrodon fymesi

10
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A—Fqg+nF 7
FIrPTFrD
ZSARTF—TT

i S0 J B e ol
ES=F FaFli)=—
b= - o
EyfF—nhFry
S Ldw
avdFbF
AYELSTFET

FoL v For—=7h3uw
Ya=kS=XISH TS

+=AB Siluriformes
+vAE Siluridae
ExfToR sy b
w3d k—U—
Fod Ty
EAO0ETZ#E Pimelodidae
b FF—Afyrs b
B H=trgin =Xk u b
Yash)—ZFfr s bT 4 2

FF=7TA
i g B —
Eva—F

P R
N7 AF Pangasiusidae
vy
= s F—ik
V=¥ Sisoridee
AR YR
FHE Bagridae
Ly FF—mnizbs
KPLbF—AEr b
kEZAH Doradidae
FEFIFA
HFE7F—F
hU LT+ ZH Calichthydae
IYFFRA AFpAR
FYFEFFA AARFLFA
ELF+<ZH Clariidae
BSYTRMA TR
INTFFE Ariidae

Paracheirodeom axelrodi
Coymmocor yenbus fermelzi
Nematobryoon palmert
Megalamphodus megaloplerus
Serrasalmuz nallevert
Colossoma brachy pomson
Chaleews macrole fedolus
Bryeom ol g yerms
Phenacogrammes inlerrflus
Thayeria boehike
Amoptichihys jordan
Dhstichodus sexfascialus

Wallago miostoma
Wallago leeri
Wallago altu

Phractoce phalus hemiliopleris
Peaudoplatvstoma  fascialum
Sorubint lima
Sorvdimichihys plaviceps
Pawlicea luthens
FPrendoplatysioma coruscans
Fsendopimelmes fovlert

Panpasius sulehi
Pangasius larnaudii

Hagarins bagarius

Mystus newerns
Miystus wyckid

Pseudpeloras i ger
Prerodovas gramuloss

Corydoras habrosus
Corydovas hastalus

Clanas bafrackus

293
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U = O—
olyhyFTH Loricariidee

TH¥FT T2

L =l R i P

R P I T PR

B H—F

Hudh=—2FLa

FL/—F2AB Gymnotiformes
F R FXE  Erectrophoridas
Fyk ot H

AX*H Perciformes

THhAE Belontiidee
FIART 4+ wia
A A A=

L4y FE  Cichlidas
FTAARy pF Vs F
FTAAKy biF Uy FO—H
TAFR/) =82 FH4£F5—5HZ
FSIvdLiN
FTROIER TN Fy—Ty
FYTonod I LiLdTE s
Gall FAB IR LH= g

~Aw7F+«TH Belontiidae
A= 5 3y

WM A— T — T L 4

2703 —LZF Osphronemidae

FATaF—LA FFigq
THiiF +# Anabantidae
FLHEUSH
b2V FAH Toxotidae
T oz od
FAL I EraH
Lo FAF—=F s K

A HEEN

FERgEhdn Coelenterata

$#7 5458 Scyphomedusae

WO 548 Semaeostomas

Arties sp.

Acanthicus ados
Flervgopeichthys anisifss
Plerygoprichikys gibbiceps
Fecollia vittala
Loricariidag sp.

Flectrophorus electricus

Chanda ranga
Ferca microlefis

Cichla ocellaris

Chichla emensis
Astromotus ocellalus
Cichlasomna cilrinellum
Neolamprologes brichardt
Nealamprolopus lomgior
Sulidochroonis regant

Trichogaster leevi
Trichogaster microlefis

Osphronentus goramy

Anabas festudinens

Toxoles Jjacnlator

Chayma micropelies

Invertebrata

— 97 =

18

16

14

Mo S o R b

B



IAS4E Umaridae

2 X235y

#HoY54%H Rhizostomae
#4548 Mastigiadidae

A%y

D  Anthozoa

HEE Stolonifera

NS FE Clavulariidae

LG EnFSE

¥#H Gorgonacea
*¥o—fl
TEvF

73 F4hBE Aleyoncea
7: FHhE  Alcyoniidae

EFaiprsa
B3Ikt HO—H

FF i FithH  Nephtheidae

FF:rHH
A T B

FETHEIE Xeniidae

PRI N

EITSH Pennatulida
7:iITFH Pennatulidae

A

FEHHTE Veretillidae

R

AJF¥oF+ 78 Actiniaria
{fv¥v s 208
FR-RE i

AR LA VFLF+7HE  Actiniidae
IFNAf Y FEFYF o
EN-E I R T

FTLTAIFF+9H Diadumenidae
BFIRANRY T 2

AtFF+ 7B Zontharia
NFFF & 78 Cerianthidae

Awrelia awrila

Cassiopea ornala

Clavulariidae sp.

Gorgonacea sp.
Euplexmira sparsiflova

Sarcophon elegans
Aleyoniidae sp.

Nephithea chabrolii
Dendromephihya sp.

Clmulana wridis

Pteroeididae sp.

Caverradlarra obesa

Actiniaria sp.

Comdylaclis passi flora

Anthoplesra fuscouridis
Avfhoplewra japorica

Haliplanella lineata

24
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LS EnFE LTS

Certanfhus fili formis

ot A +¥oF+7E  Parazoanthidae

vtV ARFTFLFL

FAFi-4dB Corallimorpharia
fIFF+»2EEFE Discosomatidae

FT4ARF2—F 8
ARFAFFL AT I=F 0

o FFs AT a—=F 0t

44 dH Scleractinia

N4 -d8  Poritidae
s M v of

FHET A H  Fungiidae
A PHES L
ho T4 a0

*4 .08 Dendrophyllidae
A H
Lo o
PawiFEHsa

F7 A48 Favidae
£2 244 vn—H

Ead I8 Trachyphyllidae
=1 R |

A FAY L TE Myssidae
anFdHasd

FaFEH4EH Caryophylliidae
XEIHT

WmEE  Annelida
ZEM Polychaeta
SE{EE Sedentaria

hoewi-dh4E Serpulidae
dAdFH LA F Y

TAShr Y
¥ UHE Sabelidae
i

fEE Arthropoda

MO Merostomata

FParazoanihus gracilis

unidentified
Actinodizous sp.
Actinodizous sp.

Cromtiopora [obata

Heliofintgia aclivd formis
Lithophwllon sp.

Tubastrea aurea
Rhizopsammia mimda
Dendvopiovilic arbusowla
Fara sp.
Trachyphyllia geoffroyi

Gymaring lacr yralis

FPlerogwa sinvosa

Protula ¢ Philippiprotula) magni fica

Spirobrancine giganteus

Sabellastarie indica

11

13
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#REE Xiphosura
AT EHZE Limulidae
hF A=

¥ Crustacea

48 Decapoda
BR®EH Macrura
{eTEH Palinuridae
{fExt
Sa—¥—FVIFESf e
hliza{+x¥
Tz RO—E
#UH=# Astacidee
Fh—TRYRTAE—
TR hAvYod A
£ITEH Scyllaridae
iz
AFRITE
Bz
FaAALIZE
Salze

#ZH4IE#E Rhynchocinetidase

b - A
ZLTIEH Penaeidae
FITZE
HiaT
FreATIEH Stenopodidas
Freix¥
FIFH Hippolytidas
TwtHEZTE
ThAyToFesr Y
FTL FY e SR
rxvo—Hl
FHHIEHE Palaemonidae
T¥FHASFLY
XYIEH Atyidae
e B - 4

REERBR Anomura
Fev EHUE Paguridae
AzhvyFAY

Tachyplens tridendaius

Panulirus japonicus
FPavaelirus japowioes
Favadlirus long pes
Pavulirus sp.

Cherax levmdmanms
Homarus americonus

Scvllarides squamosus
Scyllarides haani
Scyllarides cultrifer
Scyllarides bicusprdaius
FParmibacus andarclicus
Rhymchocineles wrifai
Penaens japoncus
Trachypenaus cionrostns
Stenopus lispidus
Heplacarpus reclirosiris
Eysmala amboinensis
Lysmata debelius
unidentified

Palaemo orlmaoi

Caridina faponica

FPamorus similis
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£V EHY
aAgFHErtrEHY
¥ EhUYE Diogenidae
d=FFa0
fwHAILFHY
AHETEFHY
ARSIy EHY
YAV FERY
v iaasigd
st A o o B

h=47iH Porcellanidas

h=EvrHo-§

$ER#EH Brachyura
THEH=# Raninidae
THENH=
TaFhLY
R PRELES: |
H15 4 1"H  Calappoidae
PF7HF el
AHIHT ot
T hhTF oA
A
SEHZH Majidae
¥R H=
da¥yH=
EATFH=
hd A v H=
Frodf=
AyTH=
X
gErANH=
FI7¥H=H XNanthidae
TAT Y ¥av =
e ) e U I )
AAAAT Y Pali=
hiw s ParH=
dArFAN=
FfhrTovTH=
Fheo - rFi=
J% 1) H=# Portunidae
e aF §
EFYAH=

Fagrus geminus
Pagurus dubius

Aricwlns mmoulus
Dardmms crassimanis
Dardams imjressus
Dardamms arrosor
Dardams pedurenlalus
Fagurisfes barbalus
Diogenes edweardst

unidentified

Raninag raming
Petalomera wilsoni
Dvowtia sp.

Calappa lophos
Calappa philargins
Calappa japorica
Matula [unaris

Naxioides mamoullata
Schizopderys aspera
Macrocheira kaempferi
Chiorinoides (omgispims
Maja spinigera
Leplomilirax edwardsii
Leplomithrax bi fidus
Micippia thalia

Alerialis subcondaius
Aterpalis reliculalus
Alergalis floridus
Atergalis inlegermimus
Pifunvms major
Craillardrellus orienialis
Lophozozymus incisus

Macrofxfus cormigalus
Oheli pers premectaafies
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TRy ArH=
b LR o

Ei-H=H Parthenopidae
Eiri=

#711HZH Lithodidae
fHTYH=
ATt o P

a7H=H Leucosiidae
A HaTy

AFa7H=H Cancridae
{fFabri=

SVH=H Atelecyclidae
=

AJH=H Grapsidae
YavwPvif=

AT -a7H=H Geryonidae

FFhzvadN=
#EZFH Homolidae

= o o R

TrHAAEET

OE Stomatopda
L.+ OE Sguillidas

e

W Echinodermata

WBSW Crinoidea

73i-4B Comatulida
7 da—M

.93 88 Comasteridae

nEGIYH

E F7# Asterocidea

% E Phanerozonia

E FF#  Asterinidee
E b7

IL4F4TH Luidiidae
AdE b

F:HAH Astropectinidae

T I OHA

Charybdis bimaculala
Carupa e pes

Parihenope | flal Wambrus) valida

Faralomus hisinx
Faralithodes brevpes

Lencosia analum

Ceamcer Jafporgos

Erimacrus isembeckil

Plaguaa denipes

Carcmoflax vesfila

Paromola japonica
Parowiola macrochiva

Oralosquilia orvaforia

unidentified

Comanthing schiegeli

Astering annorensis

i i

Astropecten sooparins

10
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R
F7 4 F4TATILE Ophidiasteridee
The bT

##EB Spinulosa
TATUFH Asterinidae
1rT%EFF

7—# Echinocidea

#7Z77=H Echinocthuricida
¥77Z77=# Echinothuriidae
1427 feu=

HHE¥E Diadematoidae
HHYE Diadematidae
FafrHwHeEFp

#3779 =H Temnopleurida

#i-a = Temnopleuridae
RV eI

9 IV7=E Toxopneustidae
Falg=

IHHAEH Echinoida

FA 1T 7=# Strongylocentrotidae
HRT A=

FTHI=# Echinometridae
LTHF =

#®H Aspidochirotida
F/TT5HE Clypeasteridae
a2

+¥2# Holothurcidea

WFE Aspidochirotida
¥+¥aH Stichopodidae
i o =

SO0+738 Holothuridae
=t a

Asfropecten pol yocan! hus

Certonardoa senivemilans

Astering pecting fera

Asthenosomea € fini

Echinothrix calamaris

Temmopletees oveumalions

Toxopmeusies pleolus

Hemicentroutus pulcherrims

Anthocidans crassisfing

Clypeasier faponicus

Slichopus japonicus

Holothuenia lewcosprlola
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fiE@th Mollusca

28 Gastropoda

EEfEE S Archaeogastropoda
JargF-44#TE Turbinidae
+F
YaoHq
AT
¥ gXHAE Trochidae
FHRHA

FMEB Neogastropoda
TIFHAE Muricidee
=4z
AR o Bl
Th=
b o i A
1 =i
IV/i{4E Buccinidee
EATSHT
i H+£F
~Aq
TEYHAHE  Cymatiidae
Ao
4 F2F#TH Fasciolariidae
M=

hEEEH Mesogastropoda
FiEUHAH  Cymatiidae
R dfRF

Therbo corrmidus
Thrba marmorata
Bolma modesta

Tegusa lischie

Cluoovens asiams

Chicovens  fiict fernides

Rapana venosa
Reishia bvormi
Reishia clavgera

Neplunea arthrilica
Kelletia lischker
Babylonia japoica
Cymalim écho

Fusinus perplexus

17
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12
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Periodicity in Reproductive and Spawning Behavior of
Genicanthus lamarck (Pomacanthidae;Pisces),
with Behavioral Notes

Jack T. MOYER

Toba Aquarium

In 1984, 1 described the social organization
and promiscuous reproductive behavior of the
marine angelfish Gernfranthne lamarck at Mactan
Island, Philippines (Moyer, 1984). During
that study, which continued over several
expeditions of short duration, I noted that,
unlike what is known for other members of
the family Pomacanthidae, spawning did not
occur every evening (see reviews of pomacanthid
reproductive ecology by Mover, 1987, 1990).
Subsequent studies at Mactan Island indicated
that spawnings occurred only for a period of
about four days during spring high tides,
which occur from late aftemoon to early eve-
ning during full and new moons (Moyer, un-
published) . Gametes from characteristic poma-
canthid crepuscular spawnings under such con-
ditions would be carried away from potential
reef - dwelling predaiors by the ebbing tide.

Many workers have discussed the adaptive
significance of spawning at the reel edge at
the onset of the ebb tide {e.g. Johannes,
1878; Thresher, 1984; Moyer, 1989), and a
similar argument could account for such be-
havior in . femack at Mactan Island. However,
the picture at the Mactan site iz somewhat
clouded by the fact that only longshore tides
occur there, with the result that both incoming
and outgoing tides would transport gametes
away from the reel, the former in the direction

of the Camotes Sea to the north, and the
latter toward the Bohol Sea to the south.
The possibility was considered that the spawn-
ing periodicity of G. lamarck at Mactan Island
might be a local phenomenon, reflecting sub-
tle, unrecognized local ecological conditions.
Comparative studies were, therefore, necessary
at another site representing more typical off-
shore cbhing tides.

Betwean 3=20 July, 1991, further research
an the spawning and social behavior of Gedcailhs
lamarck was undertaken at three sites in the
Kerama Islands, Japan (20° 10" N, 127" 20" E).
Further expeditions of five days duration each
in June and October, 1992, permitted confir-
mation of the results of the 1991 study.

Methods and Materials

Study sites: The major study site at Kerama
was located near Masada-iwa, a large, coral-
covered submerged pinnacle off the northeast
coast of Amuro Island. On the seaward side
of Masuda-iwa, situated at depths between 11-
14 meters, are numerous patch reefs surround-
ed by a broad, gently sloping plain of white
coral sand. A moderate current flows over
this site at ebb tide in the direction of Ujishi
Reef, where it joins extremely powerful tidal
currents that rush seaward into the East China
Sea.
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A large population of Genicanthus lamarck
consisting of more than 30 individuals, includ-
ing at least six males and more than 24 femnales,
was identified scattered loosely over the sile,
indicating a sex ratio skewed toward females
at 1: >4, almost identical to the social organi-
zation described at Mactan [sland (Moyer,
1884) .

A second study site was at Sodensen, a
submerged reef directly north of Zamami Port,
nearly midway between Zamami, Agenashiku
and Gahi Islands. The Ddrpulaiiuh here also
included somewhat more than 30 individuals,
consisting of 10 males, with a female- biased
sex ratio approaching 1:4. Although Sodensen
is a large reef, the population of . lamarck
was concentrated at a depth of 15-17 meters,
glong the edge of a sharply sloping ridge.

Another population consisting of three
males and 11 females was studied at Rukahi
Misaki, Zamami Island, at the upper edge of
a fairly steep slope of coral sand and sporadi-
cally scattered patch reefs at a depth of 16
meters, dropping to more than 30 meters.

Forty =seven man hours of observations of
. lamarck behavior were made at various
times of day, but mostly at sunset, with greatest
attention being given to the Masada-iwa
population. Methods of observation have
been described elsewhere (Moyer and MNakazo-
no, 1978). Observations covered a period
from nine days before the new moon until six
day# after, spanning one spring tide.

Individual fish could be easily identified
by variations in body stripes (see Mover,
1584) .

Results

a . Socal organization and spacing

The sitc at Masada-iwa represents a typi-
cal Kerama situation, where steep drop—offs
of the type deseribed at Mactan Island (Moyer,

1984) are unknown. The substratum at the
site is of low profile, with several small patch
reefs isolated from each other by a broad,
gradually - sloping plain of soft, white coral
sand. Individual females of . lamarck moved
widely over the site, feeding on plankton in
mid-water. Females #1 and #4 were observed
on different evenings feeding at widely separated
locations. Unlike the siluation at Mactan
Island (Mover, 1984), C. lamarck females did
not remain in aggregations, but foraged, some-
times solitarily, and sometimes in small groups.

Males, however, were much less mobile.
Each male defended a specific patch reef,
where it could be easily found every evening
of the study, both during spawning periods
and during periods of no social activity, although
individual males strayed farther from their
home reefs and staved away longer during
non -spawning pericds. Male B of the 1991
study was observed still defending the same
patch reef on Oct. 4, 1992, more than 19
months later, suggesting long - term spatial
stability of social groups. Males defended the
space around their specific patch reefs from
other males, but not from females.

Individual females appeared to use identical
shelter holes within the corals at specific
patch reefs night after night, even though
their spawning site or crepuscular feeding
sites varied over distances of 40-50 meters
from the shelter site. For example, the shelter
of Female £1 was within the territory of Male
B. However, Female #1 occasionally foraged
in the territory of Male A, some 40 meters to
the north, invariably returning to her shelter,
directly and swiftly, about 15 minutes after
sunsel.

Males knew the locations of female shelters.
In the late crepuscular period, 5-10 minutes
after sunset, both Male A and Male B frequently
went directly to female shelter holes and attempted
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to attract the local female with the soaring

display (Fig. 1) directly by the shelter hole,

sometimes even before the female had retumed

from foraging.

b . Periodicity in courtship and spawning be-
havior

Mo spawning or courtship behavior of
Cremicandhs lamarck was observed until July 10,
two days before the July 12 new moon. Prior
to that, social behavior was limited to rushing
of females, “pointing” (Fig. 1) and occasional
male - male chases (see Moyer, 1984, for expla-
nations of behavioral motor patterns). During
the second day of observations, July 4, even
agonistic interactions were minimal: i.e.,
only one observation of “pointing” and one
male-male chase were observed in a 30 minute
observation in late afternoon. On days when
spawnings occurred, Mover (1984) observed
frequent social interactions by early afternoon.

By July 6, social interactions, in the form
of males rushing females and “pointing”, had
begun to increase, abruptly multiplying on
July 8, as the time of high tide approached
sunset, yel no direct courtship displays were
noted (Table 1).

Courtship behavior, in the form of “scaring”
{Fig. 1), and spawning commenced on July
10, two evenings before the new moon, and
continued until July 13, one evening after the
new moon, after which no spawnings were
observed, as ebb tide commenced well after
sunset. Mo further reproductive activity was
observed for the duration of the study.

Discussion

The results of this study indicate that
spawning of Genicanthus lamarck in the Kerama
Islands is on a lunar cycle, with spawnings
occurring over a period of about four davs
corresponding to late afternoon high tides at
the new moon. Observations at Mactan Is-

land, Philippines, and subsequent observations
in the Kerama Islands, disclosed a similar
spawing cycle during the period of sunset
high tides for an equally brief period surrounding
the full moon. Lunar periodicity in spawning
of Genicanthus lamarck is thus confirmed.
Incomplete observations of Geondfus melanospilos
atl Papua New Guinea and . semifascialus at
Mivake - jima, Japan, suggest a similar lunar
cycle (Moyer, unpublished) .

All other pomacanthids for which data are
available (reviewed by Mayer, 1985, 1990)
spawn daily at sunsetl throughout the spawning
season, which continues throughout the year
in the tropics. compared to June to October
at, for example, Miyvake-jima (34" 05 N.Lat.).

The lunar periodicity noted for at least
three species of Gemicgrithus may be related to
fecding behavior. Unlike other species of
pomacanthids, all of which feed mainly upon
algae and/or sponges, Gemicanlhus species are
planktivores, feeding in mid- water. Plankton
represents a food source thal cannot be defended
gither in space or time. Feeding locations
may vary by several tens of meters on different
days, especially over a fairly monotonous
substratum of low profile, such as that observed
in the Kerama Islands. Male-female proximity
within a particular social group may vary
considerably as a result of individuals foraging
for unpredictable aggregations of plankton at
different locations on different days.

Because males gain potential mating success
over time by defending female shelter holes,
and because male-male aggression is potentially
damaging, males tend to avoid each other,
each defending areas surrounding particular
patch reefs. The relationship between un-
predicatable feeding sites with corresponding
female mobility, on the one hand, and male
patch reef defense, on the other, explains the
not = infrequent promiscuity observed in .
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lamarck populations both at Mactan Island and
in the Kerama Islands. A particular female
may be feeding at the site of the male that
defends her shelter hole on one evening, but
at sunset the following evening she could be
feeding over a reel defended by a rival male,
spawning there before returning guickly to
her evening shelter hole. Observations of
such behavior were not infrequent.

A lunar periodicity permits males more
mobility for feeding opporiunistically on plankton
at unpredictable locations. This results from
a weakening of the necessity for defense of
reefs where females seek shelter except during
the short spawning durations. During a particular
lunar spawning cycle, if females are feeding
elsewhere throughout the crepuscular spawning
period on a specific night, the probability of
at least one of them returning to her shelter
reef before spawning assures at least minimal
male mating success, even on “bad” nights.
Table 2 represents such variation. Females
were feeding at sunset near Males B, C and
D on July 10 and July 12, but near Male A
on July 11. Owver time, unlike other promis-
cuous species, such as certain lek-like labrids
and scarids (see Mover, 1989, 1991), male
mating success of Gentcandhus lamarck, and pre-
sumably other members of the genus, may be
relatively egual within a given social group.

Interestingly, the family Pomacentridac
represents a situation that is similar in some
ways. Herbivorous and omnivorous species,
such as various Slegasiis species, Pomacenirus
magasakiensis and others are strongly territorial,
spawning regularly, with no noticeable lunar
rythym (see Thresher, 1984 Moyer, 1875).
At least some relatively large - sized planktivo-
rous pomacenirids, on the other hand, spawn
on lunar cycles: e.g., Chromis nolatus, C.
flmomaculatus, C. alvomoculatus, ete. (Nakazono
et al., 1979 Moyer, unpublished).

Another group of planktivores, members
of the subfamily Anthiiane of the family Serra-
nidae, spawn daily at sunset, showing no
indication of lunar spawning cycles. These
speacies, however, lend to be small in size
compared to Gemicanthus species and the above -
mentioned Chromis species, and are noticcably
more closely associated with the substratum
during feeding and reproductive activities (see
Shapiro, 1979 Yogo 1987). The effect of a
planktivorous life style on spawning periodici-
ty needs further research.
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Figure 1. Motor patterns associated with
the spawning of Gemcandhues lamarch .
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A=Pointing, B=S5oaring, C=Caudal fin
display, D=Fluttering, E=Quivering, F=Mutual
Soaring, G=MNuzzling, H=5pawning. A,
following the rushing of a female by a male,
is an agonistic display. B and G are strictly
courtship displays and G is a pre—spawning
posture. C, D and E convey both agonistic
and courtship information. See Mover,
1984, for details.



Table 1. Intensity of social interactions by a single male and multiple females of Crericanifms
lamarck at the Kerama Islands, Japan, July, 1991. (30 minute observations daily.)

Tvpe of display

s Pointing Soaring Spawnings
3 July - s 0 0
4 July 1 0 0

5 July 6 0 0

6 July 7 0 0

7 July L 0 0

8 July 18 0 0

9 July 21 0 0

10 July 27 12 3

11 July 29 i7 3

12 July (New Moon) 27 19 4

13 July 28 13 3

14 July 14 1 0

15 July 6 0 0

16 July (No observations possible)

17 July 2 0 0

18 July 3 0 0

19 July 2 0 0

20 July 2 0 0

Table 2. Comparative mating success of two males of Gemicanthus lamarck from the same
social group, Kerama Islands, Japan, July 1991.

July 9 July 10 July 11 July 12 Total
Male A 0 1 10 2 13
Male B ] 3 3 4 10
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A Case Report on the Seasonal Change in the Behaviour
of Captive Spotted Seals Phoca largha

Kazinmro HASEGAWA

TOBA AQUARIUM

ABSTRACT

Behaviours of three spotted seals Phoca larghe were studied from Mar. 1, 1989 to May 23, 1990. Male
Mo.l was born in 1986, Male No.2 was estimated to be born in 1984 or 1985, and female No.3 was
estimated in 1986.

Eighteen behaviours of each individual and sixteen interactions of each pair were observed.

The interactions of heterosexual pairs were increased in frequency from Decembar 1989 to February
1990. Based on concentration of serum testosterone and progesterone (unpublished data), all three seals
were sexuslly matured in thiz period. So these interactions were thought as mating behaviours.

While as for the interactions of two males, pair-rolling with nose=to-tall or nose=-to-back contact
which was considered as play behaviour, was frequently observed from March to June 1989. On the
other hand, the interactions such as biting, attempt to bite, and nose jabs of two males were increased in
frequency form December 1989 to March 1990. So it was suggested that two males competed for mating

in this period. In both perieds vocalizations of two males were observed frequently, so vocalization of the
male was thought to be associated with both play and competition for mating.

I FTH S Phoca largha RV ERT S
Hodiglio A+ — v Rt TToBEE I L
HTE, EREAOEHEAEEIC B TR AT
BAERMNEVTHS T (0 RRDEARSES
1992), BEATRI<BLEATVOEMDTH D,

EOTREEL S - LAY EETRESTY
IR TE LN, R L S B
EREoL-HHECETLTHitaE nabhTY
fobe —JBEFicd SR 20 Tidiniey
{2h0fldid S 400 (Buen and Wakrzox

1979, Gawry-Pupps 1984), BAE TS
RS AA, MET1980E 3 A S H1990FES A0
Wz, 4 A 2EE R 1BEOITITHFIVE
SLTHETEETFITHEHEL 0T, T0/
BEWET 5,

HHEAE

¥
A 2HEMEL R I HESITIBEO ST T TFS
DWW THEEE T, Nel (4 x) ENo2 (4



A) 19868 H18H K, No3g (2 &) 42198762
A26HE, ThE¥hBBEKESCRA TN, Nol
FE1986IE I/ i B da L T I L s No2 &No
FEEFPE RS A T, 198055 A 9 RciE Lotk
B (dad bt t TORBIE) 147 6ok LY
127 . Tem % MO i (Naro and Nismwax

1972) AWML T, N2 im0 T 193RI L
198544 h, N3 19656 5 L1987 Eh

LfEE L, ~NAHONER2H ECtED

(Kmc 1983), HFL 3 —4 @M< - Erms
KT 5 (Bonwer 19890, FAMNo 342198781 H
BHICHE =R, 2 H260 04N ARFCEICE
M7 oEBRBLTVE, Chbo bivbNogik
1987 s b ixFLICL 4 1986 Rk s n b
hiz (Table 1), fBEANEEESSEN0] ,
No2, Nod @ EhEFhHLM. 113, 16278k,

Table 1. Three Spotted Scals Phoog frgha used in this study. Body length was measured from the
tip of the snout to the end of the tail in a straight line. Birth years in parentheses were
estimated by the data of Naito and Nishiwaki (1972).

Date of transport Body length on
Seal Sex Birth vear
to Toba Agquarium 9 May 1989 {(c=)
RNool M Aug. 18, 1985 128.4 1986
No2 M Aug. 18, 1985 147.6 (1984 or 1985)
No 3 F Feb. 26, 1987 127.7 {1986)
P o ! LAY Fig. 215 Lo B EREOTHE |
o 5 HOHEE L, 13:00060% 1 AOARE L1,

Haul — ol
area

1:3m

L e 1, fmy e

Fig. 1. Facilities holding three seals. Depth
of the pool measured 0.5 m.
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A o MBIE S — v e LT,
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Fig. 2. Monthly mean water temperature (@)
and air temperature () in the facilities
holding three seals.
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Table 2. Behaviours of esch individual. Resting and locomotion such as swimming and shufile wers

ot recorded.
Ohservations
Behaviour ol e P
Vocalization, M 223 373 129
Self- beating on the abdomen with foreflipper, ME%fzfz < 341 226 98
Beating on the floor or the wall with foreflipper, B, & & { B B9 2
Lifting hindflipper out of the water, HEeKilisSBMLTHLETS T 0 71
Self-scratch with foreflipper, WiRBETHESE M C a3 37 14
Mosing at the wall, and play with instruments, BCA%SHTE, 85 10 5 36
iR TS
Bubble blowing, ®8& 502040 68%HT 13 8 2
Splash with foreflipper, MBETAEZ 0 < 2 13 19
Leaping out of the water, i bicBoedi+ 21 0 2
Rolling with nose-to-tail contact in the water, HSOE%H 9 1 0 0
Spinning around the longitudinal axis of its body in the water, At 2 0 ]
THETE
Rolling over and over on land, B ETAKOLSCIAZLRS L 2 1 14
Foreflipper waving, TiE%ES 0 5 1
Self- biting at foreflipper. Wik %Ry 1 4 1
Scratch on the floor or the wall with foreflipper, FiliTH® 3y it o ] g
B
Rubbing the head or the back on the floor or the wall, ## 5.2 1 2 3
WhrEa s BBt D205
Rubbing the external genitalia on the floor, HEREE &I 028 o 0 1
5
Rubbing the hindflippers together, R L+ 2N &b 0 1 [
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W slM o airdyr B s hi: (Ta-
ble 2), R LEOPERKBESLIUVBHEXT
fripir oo, SMECEGTSELL LR
EnfoiTENG, Nol 2 800 (REA-Fod§ - B,
No2hi 3 BRET (S - Bid oo d KB BLEES
fofz )y No3 403 BRI (REPM « Mi%efadz o « R
RS GHLTHLETS) THat.

AITENIC 2L TIIGHMA M Sht: (Ta-
ble 3} HERELEHEITH, AEREHE
THF+ M+ THELVRETHTORESR T
BOEHELTOLEY LTl RER T {
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Table 3. Interactions of each pair.

AFShe 5T E Ui, —HBiT+ 2 #iE iRy
. REF AR AR, R LA
HhBEAGRMLATRMEESNLEL, 284
HAELEVLOERELSDETHELNTIE
ELlfze EHRMENELITHEENFL L,
T LT it At 02 RETHEOR
EEEL TR E L, ##lGEE v TH0RLL LB
TEALITENG] —No2 55 fET (e THED
BEtR s Buhirg - Iarithi - RE%R
GhEd - AMEESbyTHT RN -, B3
VR S BT ), Nodl —No3 40 2 M (RES
BbEs WEShETHESS), No2 —Nojd #t
2HM (RELZSHED - RETHTORLER)
Th=is

Observations
Mol Nl No2
Interaction 2 ﬂ:g "Tlﬂs
Non - aggrassive nosing, RESSH#+3 132 104 180
Pushing the other with nose-to-nose contact, REE ShETHES 99 26 17
Lk
MNose jab (aggressive nosing), RETHFOREL LR < 169 17 a0
Nosing at the other's back, abdomen, or hindflipper, #lTO%W, W 31 4 22
ALGHERCIREEYSTS
Biting, or atmtempt to bite, HERHELr, 23 IMLY LTS 50 9 20
Pair - rolling with nose-to-tail or nose=-to=-back contact, &\ it 166 2 1
HFLnradnths
Chasing, #IF %82 38 41 2
Embracing each other with breast-to=breast contact, W% §h# T 45 66 22
aEES
Mounting on the other in the water, ¥ — AN THFOHHICRE 16 10 0
Mounting on the other on land, B ETHFEONRDEES 7 ] 12
Scratch on the other with foreflipper, W THF 2D < 0 & 27
Beating against the other with foreflipper, W THTER 1 ¢ 1 o 5
Hitting one’'s body against the other, HF LS5 9 1 1
Hitting one’s head or neck against the other, HFEH &3 V2% 4 0 0
=23
Twisting necks each other, WM HFH# 5 10 0 7
Putting one’ s lower jaw on the other's back, HFEO b FHE R 13

3
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HHl G ek B 1 o (R T B O $HRE % 104 ¥
Mai-hoEETRLE (Fig. 3). #A—£AD
#OL TN L —No 3 ENo2 —No3 D& B EILEL
Th 19895 12H 7 & 19909 2 A ICHTED R d - oo

-HA Ao GETE SN ~No2 BV Tt
198963, 6 HELU1990% 1 ~3 flic, WL Hk
o o #

A — A AOHHEIC L TI98MEIZ H 10 51990 ’ I.T&,":GT', RERL e
£ 2 Aic2sEpl EE & hiofrBiidNa 1 —No 3 Tik M A M Iimn FEORDJF :_:I.,ﬂ' ™
IEH (REEEHEDL -WESbETRESS
BFLMY )\ No2 —Na3 20 Tiz 2 fiL (M5 Fig. 3. Seasonal change in frequencies of inter-
EEHED - RETHTFOREERL) Thol actions of each pair. [J° Mo.l and No.2,
Ch 6Oz ThoMilic k< ORiic® L () No.l and No.3, @: No.2 and No.3.
LR {MEE xRt (Table 4 ).

Freguency (times £ 10min

—

Table 4. Interactions of each pair observed more than 25 times from December 1989 to February 1990,

Observations
) From Dec. 1989 Other Total
Por:  Tntersction to Feb. 1990  periods
Mol Mose jab (aggressive nosing), METHFOREE 70 a4 169
and Mon- aggressive nosing, RESShe s 66 66 132
Hog Pair=-rolling with nose-1to-1tail or nose=-to-back con- a3 133 166
tact, BV V LT ERS

Biting. or attempt to bite, HFEEL, H5IHGH 3z 18 50

ETE

Total 276 514 790
Kol Mon - aggressive nosing, AEEGhe 3 B2 22 104
and Embracing each other with breast-to- breast contact, 50 16 66
ho 3 MENHheTRERD

Chasing. HFEH 5 28 13 41

Total 210 BG 296
Ko 2 Mon - aggressive nosing, AESShes 112 T8 150
and Mose jab {(aggressive nosing), BETHFORESH &5 25 ag
Nod

Total 276 147 423




+ AFLO# SE LT I8 12 H 4 5 19904F Lo
2 He25E L) s = hoofTihet 4 i (RETH
FORESE, « BRELSTHEE B0t in g
Adfnkpd Mt HEGEELHETE) TH-

Frequéncy (times " 10min.}

Foo FOFTE, HAHVIEEL S AT ATTHIC a5

LTk ol & (RS niont, 2hilHo 3

HY oo RehRt otz (Table 4 ).

RAETHTFORLY R TENLI90E2, 3RICE é

LS BUEDRC, MESZSDEETHIE VTR 2 iy

H"w:ﬁﬁ‘vﬁﬁf-:p "ﬁ,iﬁh*il*ﬂ'f—‘ﬂ‘#!hfﬂfh M A M ] ;!Imﬁ 5 O N ] F L;-In. 1]

STr8hiz, 1989% 6 A ML MMM S hic Fig. 4. Seasonal change in frequencies of four
(Fig. 4). SHICMELSHETHFEESET® interactions between two males. W th;n

g . : - gggressive nosing, REE S b€ 35, O

22 Ml UTomIBEE = h (Table 3), 1989 Pushing the other with nose-to- nose

HE12H 5+ 519900 2 Rici2dm Lir R ehicd o contact, AE% SbETHELMT, [

H, FD LT & B P Mose jab (aggressive nosing), RETHT
2 e TG R R OB%EL2S, @ Pair-rolling with nose -
(Fig. 4). to-tail or nose-to-back contact, LM

FEVIRLSEhS,

Table 5. Behaviours of each individual observed more than 25 times [rom December 1989 to

February 1980.
Observations
) From Dec. 1989 Other Total
Seal  Behaviour to Feb. 1990  periods
Wi 1 Self- beating on the abdomen with foreflipper, M%7 158 182 341
=4
Vocaltzation, &% 141 a2 223
Total 31l 354 665
N 2 Vocalization, & 196 177 373
Self- beating on the abdomen with foreflipper, W% 113 113 226
=<
Beating on the floor or the wall with foreflipper, M. 62 27 39
BEEL
Total il.1] 376 764
Ko 3 Vocalization, &M 62 67 129
Self—beating on the abdomen with foreflipper, B% i 33 65 98
P
Total 144 251 395
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Fig. 5. Seasonal change in frequencies of two
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Vocalization of No 1 and @ No 2, Kol
(O HE0F Koz (@) @A [ Seli—
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ZOESBIGEEE L CTHRCOEMZSE (R
itz (Table 5). Nol OMi%ff: {0 &
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(Fig. 5}

1989412 1 519904 2 H 25t EEs S hts
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Fig. 6. Seasonal change In frequencies of three
behaviours of female Ne3, @ Vocalization,
M, () Self— beating on the abdomen
with foreflipper, W% f <., L] Lilting
hindflipper out of the water, 0% 4
B LTHET S,

LTzt Bbht: (RREER), ¥loxw77
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1983), fFFL0%3 ~ 4 SRR L (Bonnes 1089),
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Record of the Squalid shark, Trigonognathus kabeyai
Collected from Kumano-nada, Japan

Kmvostn SUZUKI, Osamu TSUKADA and Kivosm YAMAMOTO

(Marine Biological Laboratory, Toba Aquarium)

SEAMAETER OB, G 2 F A REO— = 2 2 F 2 Trigmogaatis babeyai 15 B{E
(RN BASH, HETOR4) %ML ARMIESA - XIT (1990) ok b FIgtiLm R ap & 600 B i &
gEashft- 2tk HRFAS L TREShEZLOT, 08, AR TCORBREEIIT . S0
HREETW A EShTGA LY ERMOBE, SOoBEsEFCHOBEARIISRT. ZhLONRE
Lhw s F Ao ROEmsCTHBEENEZAL, cONTTHREERNO Yol — v a v Lo TEL
bBL, FEEEiHERELE: ok, SARTEARNOEELETA S,

During our studies on the ichthyofauna of
Mie Prefecture, Pacific coast of central Japan,
we examined 15 specimens belonging to the
family Squalidae, which had been taken by
the deep-sea surrounding nets from Kumano-
nada. Careful examination of these specimens
revealed that they can be assigned to Trigono
murthus kabeval which was described as a new
genus and species on the basis of 2 specimens
collected from the coastal waters of Wakayama
and Tokushima by Mochizuki and Ohe (1990).
In this paper, the specimens were reporicd as
the second record of this species from the
region around Japan.

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

Proportinal measurements flollowed Mochi-
zuki and Ohe (1990). Number of vertebrae

was counted for the specimen TAMBL-P 2190
according to the method of Springer and Garrick
{1964). Sex was determined by presence or
absence of the clasper.

Trigonognathus kabeyai Mochizuki and Ohe
Japanese name: Waniguchi-tsunozame

Specimens examined: TAMBL-P 1816
(542.0mm in total length) taken from off Nava-
ura, Mis Prefecture, on April 5, 1983; TAMBL-P
2009-2012 {(37R.0-523.0me in total length) from
off Mayaura, on April 20, 1989; TAMBL-F
2030, 2032-2034 (367.0-462.0me in total length)
from off Nayaura, on November 10, 1989
TAMBL-P 2190-2194 (332.0-429.0®= in total
length) from off Mayaura, on August 24,
1990; TAMBL-P 2440 (356.0m8= in total length)
from off Mayaura, on April 24, 1981,

Description: Proportional measurements
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Fig. 1. Map of collection localities of Trigmmpuatios babeyad,
Solid circle indicates localities of the specimens of Mochizuki and Ohe,

and open circle shows locality of the present specimens.

and counts of tecth are shown in Tables 1
and 2.

Body slender, cyrindrical in form. Head
somewhat depressed, flattened above. Snout
obtuse anteriorly. Preoral snout length very
short, about equal to horizontal diameter of
eyve. Mouth large, nearly triangular in its
ventral aspect. Upper jaw protrusible 1o a
certain extent.  Gill openings in front of pectoral
fin base: Ist to 4th gill openings aboutl equal
in size, 5th somewhat larger: interspace bet-
ween openings nearly equal.  Spiracle moderately
large, of elongale elliptical in shape, obliguely
located at level of upper margin of orbit: dis-
tance between outer ends of spiracles about
1.4 times distance between inner ends of the
same.  Two dorsal fins preceded by a weakly
grooved spine. First dorsal fin a little smaller
in size than second dorsal fin: its origin located
in advance of middle point of body 1o caudal

origin. Second dorsal fin originates a little
bofore posterior end of pelvic fin base., Pectoral
fin somewhat thin, rounded in its posterior
margin. Pelvic fin moderate in size, with
rounded outer corner, its length about 1.6
times the base length. Anal fin absent. Cau-
dal peduncle without lateral keels or precaudal
pits.

Clasper iz short, 3.8~7.6 % of total leng-
th, not reaching to posterior point of pelvic
fin in 4 specimens (TAMBL-F 2033, 2192,
2193, 2440), and slightly over the point in 3
specimens (TAMBL-P 2010, 2032, 2194},

Dental formula 7-1-7/7-1-T in 11 specimens
(TAMEBL-P 2008, 2011, 2012, 2030, 2032,
2034, 2190, 2191, 2192, 2194, 2440), 7-1-7/6-1-6
in 2 specimens (TAMBL=-P 2010, 2193), 8-1-8
f7-1-7 in specimen TAMBL-P 2033, and 8-1-B
/8-1-8 in specimen TAMBL-P 1B16. All
teeth similar in both jaws: slender, canine-like,
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Fig. 2. Trngmognathees kabeyasi Mochizuki and Ohe.

Top: Female, TAMBL—FP 2009, 523.0ms in total length.
Bottom: Male, TAMBL—P 2194, 429.0e= in total length.

k. q
e
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EI E
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| €

Fig. 3. Head region of Trigemomuathus habevai.

A=Ay, lateral view: B,~B,., dorsal view.
Ci=~C. wventral view respectively. Left: Female,
TAMBL—P 2008. Right' Male, TAMBL—P 2194.
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Fig. 4. Soft X-ray photograph of both jaws of
Trigmoguathus kabeyai, TAMBL-P 2009

slightly recurved inside mouth. Tooth at
symphysis of each jaw longest, posterior teeth
shorter than anterior ones. Interspace betwe-
en teeth wide.

Body and head covered with dermal denti-
cles. Most of these roughly rhombic, swallen
very much near central part. with facets on
the dorsal surface of its crown. Many minute
organs, apparently photophores, present on
ventral surface of body and head.

Vertebral numbers: monospondylus 43,
diplespondylus 19, precaudal 62, and total
vertebrae 88.

Color in formalin: Body and head black-
ish brown. Small whitish areas, taking an
ellipse in profile, present on middle part of
upper margin of each orbit. Pectoral fin
slightly light brown, First and second dorsal
fins slightly light brown, except for dark
brownish anterior and posterior margins.
Fosterior part of caudal fin blackish brown.

Remarks ! The present specimens are
largely in accord with the original description
of Mochizuki and Ohe (1990) based on two
male specimens, cxcept for some discrepancies
in the proportional characters listed in Table
3. A further confirmation based on ample of

materials would be necessary in order to settle

the matter with respect to whether these
are due Lo an individual variation. Al
any rate for the present, the authors are
of opinion that the present specimens
belong o Trigmommathis kabevai Mochizuki
and Ohe.

As pointed out by Mochizuki and Ohe
(1990} ., this species is peculier in having
the characters which are pot found in any
other squalid sharks: preoral snoul length
very short: mouth triangular in ventral
aspoct: shape of teeth similar in both
jaws: slender, canine=like. slightly recurved
inside mouth, interspace between teeth
wide: most of dermal denticle on body and
head roughly rhombic, swollen much near
central part, with faceis on the dorsal surface
of its crown.
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Table 1. Proportional measurements and counts of teeth for the female specimens

of Trigowogeitus babe yar.

Measurements are shown in % of total length.

Specimen No. TAMBL-F 1816

2008

2011 2012 2030 2180 2191

Total length (mm)
Snout tip to!
eye
mouth
nostrils
spiracle
1st gill opening
Sth gill opening
pectoral insertion
pelvic insertion
cloaca
1st dorsal origin
Znd dorsal origin
upper caudal origin
Distance between bases!
1st and 2nd dorsal fins
2nd and caudal fins
pectoral and pelvie fins
pelvic and caudal fins
Mouth width
Horizontal diameter of eve 2
Interorbital space 5.
Interspiracle space 4
First dorsal fin:
overall length
length of posterior margin
height
length of base
length of spine
Second dorsal fin:
overall length
length of posterior margin
height
length of base
length of spine
Pectoral fin:
overall length
Palvic fin:
averall length
length of base
Caudal fin:
length of upper lobe
length of lower lobe
Trunk at origin of pectoral fin:
width
height
Teeth:
upper jaw
lower jaw
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Tahle 2 Proportional measurements and counts of weeth for the male specimens
of Trigesogmathus kabeyei. Messurements are shown in % of total length.

Specimen No. TAMBL-P 2010 2032 2033 2192 2193 2194 2440
Total length (mm) 395.0  442.0 3670 400.0 404.0 429.0 356.0
Snout tip to:

eye 3.4 1.6 1.5 3.0 1.6 3.5 3.4

mouth 2.8 2.9 2.5 3.0 3.2 3.2 3.2

nostrils 1.0 0.9 0.8 1.0 1.0 1.0 0.9

spiracle 9.7 8.2 9.8 8.2 10.0 9.4 9.8

1st gill opening 15.5 14.7 15.0 i4.8 15.3 15.0 15.5

5th gill opening 20,6 20,6 20.0 20,4 20.3  20.7  20.7

pectoral insertion 2.1 21.4 20.9 20.8 25,1 21.9 21.5

pelvic insertion 58.5 60.2 60.5 5B.0 58.4 60.1 59.7

cloaca 63.5 64.9 64.3 62.8 63.1 64.8 65.2

1st dorsal origin J6.5 38.0 38.0 38.0 7.6 36.4 371

2nd dorsal origin 63.8 65.2 B83.5 63.3 3.9 63.9 62.9

upper caudal origin B4.8 B5.1 B2.8 B1.8 Br.2 Bd.4 Bi.1
Distance between bases:

1st and 2nd dorsal fins 2.1 2.3 221 21.2 2.8 23.5 0.9

2nd dorsal and caudal fins 13.9 12.7 11.6 13.3 12.6 13.7 14.6

pectoral and pelvic fins 7.4 37.0 ar.5 3.3 35.1 36.7 37.1

pelvic and caudal fins 19.2 17.4 17.1 6.5 17.2 17.2 17.4
Mouth width 7.0 6.7 7.8 g.2 8.0 7.0 8.6
Harizontal diameter of eye 3.0 2.8 3.2 2.5 2.8 2.9 3.3
Interorbital space 5.3 5.3 5.6 5.0 5.2 5.4 6.1
Interspiracle space 5.0 4.6 5.1 4.9 5.6 5.1 5.4
First dorsal fin:

overall langth 8.9 8.4 8.0 8.8 8.7 8.5 g.0

length of posterior margin 4.3 4.1 1.0 4.1 4.4 4.5 7

height 2.0 1.9 1.7 2.2 2.5 2.5 1.9

length of base 4.3 4.4 5.3 5.1 4.5 4.9 4.7

length of spine 3.2 31 — 3.1 2.9 2.8 —
Second dorzal fin:

overall length 11.4 11.4 11.2 11.1 11.3 11.6 11.7

length of posterior margin 4.4 4.2 4.4 4.7 5.2 4.5 4.6

height 3.1 3.4 3.1 31 3.7 4.1 3.8

length of bhase 6.8 7.1 7.9 5.8 6.5 6.7 7.0

length of spine 3.9 4.2 1.9 = 4.2 4.7 —
Pectoral fin:

overall length 8.5 7.7 8.4 7.9 7.7 8.1 9.3
Pelvic fin:

overall length 10.5 11.3 10.3 11.9 10.6 11.1 il.1

length of base 7.0 T.4 6.0 6.6 6.4 6.9 T.E
Caudal fin®

length of upper lobe 15.2 15.8 16.9 16.4 15.8 14.9 17.1

length of lower lobe 6.9 6.6 T.1 T.2 T.9 7.3 7.8
Trunk at origin of pectoral fin®

width 8.4 8.1 8.6 8.5 8.4 9.1 9.2

height 10.9 10.7 12.4 11.5 11.2 11.6 13.0
Teath:

upper jaw =1-T ™1-7 B8-1-B T-1-T T-1-T 7=1-T =1-7

lower jaw 6=1-6 V-1-7 T-1-7 T=1-7 61— T=1-7 7-1-7

Table 3. Comparison of proportional measurementsias % of total length}

berween the present specimens and the specimens of Mochizuki and Ohe.
Specimens of
e e Mochizuki and Ohs
2 a& d

Total length (mm} 332.0-542.0 356.0-442.0 216.0-372.0
Snout tip 1o

eye 2.9-4.0 3.0-3.6 4.9-5.4

mouth 2.4-3.4 2.5-3.2 2.0-2.3

spiracle B.B-9.6 9.2-10.0 10.2-10.9

st gill opening 13.B=15.5 14.7=15.5 17.5-18.1

S5th gill opening 18.7-21.2 20.0-20.7 22.2-22.3
Distance between bases:

pectoral and pelvic fins 33.4-41.9 35.3-37.5 32.7-32.9

pelvic and caudal fing 14.8=16.7 17.1=19.2 18.3~1%9.2
Horizontal diameter of eye 2.5-2.9 2.8-3.2 5.2-5.3
Interorbital space 8.1-5.6 5.0-6,1 7.1-7.9
Pectoral fin:

overall langth 8.1-9.2 7.7-8.3 9.8-11.1
Caudal fin:

length of upper lobe 14.6-17.4 14.8-17.1 17.6-19.2
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Record of the Mugiloidid fish, Kechichthys flavofasciatus
Collected from Mie Prefecture, Japan

Kwosin SUZUKI and Naomo TAKAMURA

(Marine Biological Laboratory, Toba Aquarium)

SERERRAD OSSP X AR+ R P T ¥R Kochichthys flavofasciatus 1 k58
M7, MR (193) croREdcREsh Mo RS ENEs LcishizboT, EMRT
WMELhd, WEhREZE L LR EOHRICL Do + 7 F 208 HENE2NS, MET, BAT
HAmhh s Sk, S 1 WENERIATVWADLATRL, RECOEERF 29+ 7 ¥ 20KHIC
B IBPORBTALN, TLEMOGH LRI BEA TV L EERLTL S,

Kochichthys flavofasciatus (Kamohara) is
represented by only six specimens, five from
Kochi Prefecture, Japan (Kamohara, 1936 and
1960} and one from Taiwan (Shen ef al.,
1986). As pointed out by Kamohara, this
species is sharply distinguishable from other
member of Mugiloididae by having only two
dorsal spines and lower jaw much shorter
than the upper.

Recently, we obtained one specimen of
this species which had taken by the gill net
for flounders from off Mie Prefecture, Pacific
coast of central Japan. The present specimen
represents the first record of this species from
Honshu, Japan, and extends the range of the
species northeastward to Kumano -nada.

The specimen was preserved in 10 % for-
malin and deposited in the Marine Biological
Laboratory, Toba Aquarium (TAMBL).

Kochichihys flavofasciafus (Kamohara)
Japanese name: Kisuji-toragisu

Neopercis flavofasciata Kamohara, 1936: 309,
fig.2 Mimase, Kochi City (original deserip-
tion}. - Kamohara, 1938: 64.- Kamohara,
1952: 77.- Matsubara, 1955: 691.- Kamohara,
1958: &7.

Kochia flavofasciata (Kamohara): Kamohara,
1960: 11, pl.2, fig.3.

Kochichthys flavofasciaius (Kamohara): Kamoha-
ra, 1964: 88, fig.55.~ Shen ef af., 1886: 15,
fig.6, Taiwan.

Material examined. TAMBL-P 2701,
165.1mm in standard length, taken from off
Wagu, Mie Prefecture, on February 2, 1992,

Description. D. II,21; A. 1,17 Fi. 18;
Pz.1,5; scales in lateral line 61; scales above
lateral line 4 scales below lateral line 11.

Head length 3.7, height of head 6.5,
width of the same 6.1, depth of body 6.4,
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width of the same 6.1, from snout tip to ori interorbital width 5.7, maxillary length 2.2,

gin of dorsal fin 3.2, from snout tip Lo origin length of caudal peduncle 1.8, depth of the
of anal fin 2.2, from snout tip to origin of same 3.1, lengih of pelviec fin 1.5 in head
pelvic fin 3.9, from snout tip 1o anus 2.4, length.

base of dorsal fin 1.7, base of anal fin 2.5 in Body subeylindrical, very slightly tapering
standard length. Snout 3.6, horizontal diame- posteriorly: caudal peduncle much compress-
ter of eve 4.7, postorbital part of head 2.1, ed. Head shortish, much wider than deep.

Fig. 1. Upper and lateral aspects of Kockichihys flavofascatus,
TAMBL-P 2701, 165.1mm in standard length.

Fig. 2. Color in lifa, immediately after collection (photographed by
Mr. M. Murakami, Planning Office of Toba Aguarium).
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Snout moderately long, its tip broadly rounded
when viewed from above. Eye large, directed
obliguely upward, its diameter 0.8 time as
long as snout. Interorbital space slightly
concave, its width about 0.8 time diameter of
eye. Two nostrils in front of anterior upper
margin of eve, the anterior with a short flap
and posterior nostril with slightly elevated
rim. Mouth large, maxillary nearly extending
to a vertical from posterior margin of eve.
Upper jaw protruded bevond lower jaw.
Teeth present on jaws, prevomer and palatines.
Opercle with a short flal spine at upper corner.
Posterior margin of preopercle sparsely serrated.

Darsal fin preceded by two short spines,
extending from above the posterior end of
pectoral fin base toward nearly the base of
caudal fin: the first dorsal spine about a half
as long as diameter of eve, the second about
twice the first spine.  Anal fin inserted below
the seventh dorsal soft ray, similar in form to
dorsal fin. Pelvie lin long, inserted slightly
before the base of pectoral fin, reaching Lo
posterlor margin of anus.  Scales rather small,
ctenoid;: snout entirely naked.

Color in life dark brownish in dorzal area,
becoming paler downward., A distinet longitu-
dinal yellowish band running from above snout
tip, passing below eve, to upper part of caudal
fin base! similar band on interorbital space,
connecting the eyes. Dorsal and pectoral fins
vellowish: anal fin pale. edged by vellowish:
pelvic fin pale; caudal fin yellowish, with an
oval black spotl on its upper basal part.
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