


H # CONTENTS

. $Bi8E PGS OMEEE Organization and Facilities  —-rorrerreremsmrmane i 1
] .Eﬂ'_:m&ﬁ MH]D@" Exhlbttﬂ ......................... §Easasans RSN E RS E AR R AR R 4
. BHIITE & Major OCCUIIBIGE  +rewterrrtrm it sissssasismmasatmmmm 7
. HERTOHOEREY Special Program for Social Education  -oeeoreeeees 9
. SEEEY A b ANIMal INVERLORY  +erreerssmreomisniiinsins s 10
. FFPEEIESE Report Of INVESHRALION  «r--r-+-rsrrremssrsrsrssmsansaseranssasnsneasnasnsnens 28

MNH A L— A —v SV FEBT 2B T a— IUE - RHE%E—

On the Sea Lion Show held at Asahikawa Sun—Valley Sportsland,
Hokkaido Krvosat YAMAMOTO and Eitcit SAWAMURA «-»--- 37

ALFNEFLI L Z T2 U At o b A Arcdocephalus pusilius DF B2 T
AR - BHN—F - FFE— - Jinis - qillab - TN Al

On the Grown of the South African Fur Seal Arctocephalus pusillus
supplement with Artificial Milk.
Takaxo TAKAGI, Kazuniro HASEGAWA, Encar SAWAMURA, - 45
Naok! KAWAGUCHI, MicHivo MAEGAWA and HajiMe ISHIKAWA

PrE T A o tE & R Tk 2wt thEl oG
Exhibit Plan and Method in New Toba Aquarium Hanue NAKAMURA ------ 51



1. #8LUHERDOBEE Organization and Facilities

1990.7.15 Bl{E

VHEEE BEAEE Toba Aquarium

e =mMABNIRMEI-36 Toba 3-3-6. Mie Pref. 517 Japan

BA%K 1140224 =—8E8) Number of Employee 171
Mt i 42 fp#f¥M Haruaki Nakamura, Executive Director
TR FifE® Teruo Katacka, Executive Vice Director
R Mk . # Tatsuya Hayashi, Managing Director
RS #i#f H Noboru Nakamura, Standing Auditor

FEWEH E Boad Members ]

E g o] ] 24  Adviser 2

= R 74 Curator 7

- & Organization
fif & Director

Eillfii#= Vice Director

I
| ] | | | |

B FWPER s HENIE HEF2E 2 HREHIE

General Marine Planning Marketing Restaurant  Marchandising
Affairs Biological Office and Public 254, 24
166 Lab. ] Relations

4044 504

AfEE Admissions
#A 2,000/ Avh 1,000 it 50014
Adults 2,000ven Children 1,000ven  3-5yrs. 500ven

AREES Number of Visitors 19894 1,407,199 £

MR OBE Facilities

A Toba Aquaium

A a4y ah7—A Commerson's Dolphin Tank 400m’" 1
72 Y o4 Terrarium 30m’ 1
F wa 7= Saa Otter Tank 162m’ 1
P adY7—nNe.1l Dugong Tank No.l 150" 1
Yo Y7 —ANe.2 Dugong Tank No.2 o0m’ 1

1

TS S —n Bikal Seal Tank 20m"



¥ v AFRMAIAH Coral Reef Fish Tank Tom*
Yy—24 w—FFAvAKH Lealy Sea Dragon Tank Zm'
% 3N & F—n Sea Turtle.Tank 10m’
o =LK Jungle Tank 2m'
= U VH+ 7Y~ Marine Gallery 210m'
FMTa L& & g ¥h—aA Teramachi Shell Collection Hall 170m*
$#¥ New Toba Aguarium
A A7xy—=vA AFPTA Performance Stadium 514m’
Mk FR  Marine Mammal Kingdom 433m*
<Y ¥ ¥+ 7 Y— Marine Gallery 238nt
a1—% 38 Co—Generation System 140m*
&% Generation System 114m*
el Refrigeration Storage GEm’
MfEs Preparation Room 72’
HE  Shops 16
BCE#¥ x5 vAk—i Entrance Hall 403’
3—FAN—7HFAf ¥ ¥ S—v Coral Reef Diving Zone 360m"
o~ Living Fossils Zone 401m*
4 ¥ 7+ A—¥av Information Service 15m"
AERE  Shops 20~137m’
LA k7% Restaurant 219m’
fitEf% Lecture Room for Children 110mt
EWPr9EE Laboratory 117nt
e Center Control Room 27m
v ZF y—h—s Lecture Hall 223w’
M=  Planning Room 15307
##H% Directors Room 142m*
DFiE (& EREodE/—» Marine Animals of Ise-Shima Zone 665m'
P fg—n - Jungle World Zone 320m’
fi% Green House S540m*
AKEBRS Water Inspection Room 40m’
&% Dissecting Room 3om*
E#% Repairing Room 42m*
iM% Preparation Eoom 45m"
HEAAAMSE  Purification System 513m’
FER  Shop 30m*
A FTY Restaurant 304m?
BURLE  Coffee Shop S6m'

o T S '

T L e I T T T - I e e - T



BFKHERE ¥TEEFER] GROUND PLAN OF NEW TOBA AQUARIUM

1/

il

BooPee®E

A7 =T YA A FITL Performance Stadium

feMto @ Marine Mammal Kingdom

H{EO# Living Fossils

I—FAU—72H4 ¥ Coral Reef Diving

TV k7 ¥Af—sn Entrance Hall

HADO Main gate

FoEREOR HEOH Marine Animals of Ise-Shima and Japan
Frvfrg=nt Jungle World

¥ Pee®

¥ Green House

T ¥¥Fy 71— Marine Gallery
ABOE Mermaid Hall
o Cold Sea Animals

M@= THE (1993F)
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2. BROBIE Major Exhibits

FAHARML. NI 0E, BIDK], BLoBuEEss, | 2 F—TERHEOKEMO A 41— 0%
BAEHLLWKEREAELTHS AL, BAREF—< 2 /=YL, LOARKEVREORMT
SHERES FFTE, MBCEbbATHHERE Z ENTES LA EE 2T 3,

B, VAV B STMOERERE LTS Eh LuHER LS5, KEORRCELTF +
SN —pORERCTY LS VAR —ATOI=avH— b, Bah Tt {EBATF -T2,

The New Toba Aquarium was built with the Theme “Meet more deep, vast, and blue Sea” that
would present more natural setting for animals and fishes. There is no One-way route so that Visitor
take his time at a favorite exhibit.

Also, having some other cultural activities such as Art exhibits or Concert as a Museum in Resort
ares.

=T WN=T » F A LT S—
CORAL REEF DIVING

ABEEIR00 | v ORI B EfEHET 2 U A
H2ATHbAIHEY+ 5V —%8d, v T#D
Bz bR EMNTELE Skl E Lz,
AHHECRFRPELIU Y a vlilTfE- oA LY
¥ o 2 RIGS0IM BRI k- DS E I L
Yr e L.

Visitors can get diving feelings and enjoy terrific
under- view through a solid acryl-grass gallery
situated bottom of the tank. All corals are artificial, made of silicon and glass fiber.

BHOEE Y-~ .
MARINE MAMMAL KINGDOM

MO ERESE L D HBEEVWBTRES D LEH
BIEC, ARRG00 b v AR R SENTTE N AR
o THOFITEEE 5 A TOHR EF- . Kific
HAEUTF, T2V hd e bed, HUV T 2N=TT
h, II?THFEMARL. B B KH, Ko
IoorvihhLBEHTES,

i, BELEAT+—=vAA22TLTRTA
Do =br—vav | BT, T¥Hh¥a
=HEMEATV S,

This exhibit has a wave-making machine to provide natural setting for pinnipeds such as Seals and
Sea-Lions. Visitors may observe their bohaviors just as they do in the nature.

At the Performance Stadium, We have Sea-Lion show several times a day.



aoEs—
LIVING FOSSILS

WAL Ui, MO MIed Y LS i s [
ETVWAEA] EXEh3ESHEEniz /T, B
ErrvRrIALSET IS LR T R ASHO
gL, *oREsIEEEL R ER2EMELT
AT

i, BB RE LT2E0BROy—Fh Y AD
FMEMEORT#RELLEVTRL EBRLT V2,

Animals that have changed little in all-those
millions of years such as Sharks, Rays, Sturgeons, Nautilus, etcr-. Also the first video tape of living

Coelacanth at Comores islands can be seen here.

FREREDE S —
MARINE ANIMALS OF ISE-SHIMA AND JAPAN

TSSO =225 | A+ 20518, LRGE
FEf e e e e &, VRS9 L EFE S Lz BE
O T ik T RN A TR TR Lk TH
HRALTW3,

Fishes and Animals inhabit around Japan
including Ise Bay and Sea of Kumano.
The smallest whale, Finless purpoise can be seen
here.

ZedI T—ILE
JUNGLE WORLD

MR T Uk, tORME K Res
PHMCRRERTLAE Y =T, 7TV Y KROK
MM ERRE L2240 F vO XA TIRB. 2 32— A8,
iwf SRR ER., Py vy D —HE
HB LTS,

A elimate control system simulate fog, winds,
squall, rainbow every 10 minutes to recreate
day in Tropical rain forest at the tank of fresh

water fishes in Amazon.



RE :
GREEN HOUSE - gt
SO D v~ A ERPADEIED HAE AT -
DfHERRELTWS,
Exhibit frogs and turtles with stream at Sun room.

T FTrRKR—=)
ENTRANCE HALL

=Sl =7 X = KO BLER—N IR
FePE20f vFAFV—vERR . I=2VH—}
PHEEOA 2y FEFIHTEE,

Multi ~ purpose hall provide a 200-inch
Screen system.

LOFv—HK—L
LECTURE HALL

My HRT 5 L2 AMEFELRE, #9150
BB O E— A,

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

WAWE
MARINE LECTURE ROOM FOR CHILDREN

Bk Ega e hRRak L, FiED
AP ROABEH O bOBE,

The room for Educstion of nature.
Toba Aquarium offer Summer school or
oppertunities to observe animals in wild
for youngsters.
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Mar. 16

4A12A8
Apr.12

58291
May.29

6H19H
Jun.19
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3. $bALTEZ L Major Occurrence 1989. 1 —1990. 7

BER (Rodho~Ei | +—7v, 9fi2o8+RE. (1A
The Special Exhibition. “Snakes in water”. {until January 31.)

Wb AT T« SRl RPER, A=, 72 F2aviidBi,
The Special Exhibition for Japanese traditional “Setsubun”.

ufiTEhioT A0 I HoBRERR, = by b, DY 2 ERE
Applying Nick Names from public for 3 pinnipeds born in Toba Aquarium. Each are
named L. Totto, Kanta.

FRFEAERRE A=, BLEETY.
The commencement ceremany for the New Toba Aquarium.

B L RIFIR T by P AR ET .
The first research and survey of Humpback Whale at Kerama Islands, Okinawa Pref.

FAWAKRED V=T v ¥ a—vDlth, 5223 (+2) 2MA, HELMAT S,
1 Male Sea=Otter comes from Suma Aquarium for Breeding Loan Program.

FTFUHd e b4 (1380 e i) o2 A% HE.
South African Fur Seal, [Kinta| gives a fernale baby.

SRR M4y XM CORIBM) LiaT3,
Exhibit Chinese Panda-Gold Fishes.

B2y bELT, PFadyDfFArI v —id 9T,
The Nlustration contest of Dugong for summer vacation event.

TY Y F 7 U— [PHMATER] +—7 v,
OCpen The Photos Exhibition of Mr.Tsuneo Makamura at Marine Gallery.

Robdkbizd, hoRclTSi=y a—3—2RETE,
Mini corner "Nose of Animals™ held of the day (Aug.7) care for Nose.

Fady (F2, FHEIavAF) SFTHIERNA, RUIMTERCEETRT 5,
10 th Anniversary of his coming to the Aquarium {Dugong,Jun=ichi). Still continue

the record of long term life in captivity.

7



9H108

Sep. 10

9H20H
Sep. 20

10/13A
Oct. 13

12H20H

Dec. 20

19504F
14 1H
Jan. 1

2H 98
Feb. 9

2H26R

Feb.26

48 1A

Apr.1

6f24H
Jun.24

TH 78
Jul. 7

TH14H
Jul.14

=T H Y AOEBETEOLD, T7VH o R-~REDHERR. #3 2 HMOMIES R
Ht3s,
Research and Servey of living Coelacanth have done at Comoro Islands, Africa for 3 meonths.

AFAY (FA, BERFSE) 5, SrSeELEs,
16th anniversary of his coming to the Aquarium. Finless Porpoise No.36.

BESCH sy FooBhitBlhz,
A group of False Killer Whale appears Toba Bay.

PEOTE, FRESRL, =Yy Saf Mein (1 A3IHET) &
The Special Exhibition of Horse, the Animal of next year,
Exhibit Kinds of trigger fish Thamnacrms modesfus etc.

AFAUNo.TT (A7 SHERS) MEWIT2ZIE X0, WREEORTRESEHTS,
1721 days have past from Finlass Porpoise (%, No.77) were bomed at Toba Aquarium
and this renew the World Record of long term life of breeding species in captivity.

EERAAMT=RROESO R F AN L NS ER D,
The first record in Mie Pref, that a kind of flatfish Repherdiins hippoglossoides caught at
Wagu, southern place of Mie Pref.

il BRMARCBCT, A7/ KL BATH2RF 2 2 SEERIELT S,
The second Rese a rach and Survey of Humpback Whale at Kerama Islands with Hawaii
University.

ANEAEE RO E= 2~V F=T7—ALEWT, d4<vFvadsfixms (9 Haon
- i L N

The Special Exhibition outside Aquarium. Exhibit Nautilus and other tropical fishes at
New Caledonia's booth in the International Garden and Greenery Exposition, Osaka. (until
September 30.)

Rl L b, $T RS R e i 0 U2 258028, 00048 F AL
Coral Fishes (225 species) for The New Toba Agquarium come from Okinawa Pref.

#5807 (BFA YY) 52 2ol HE,
Otaria “Ponkichi” give a female baby.

TR A — 7 = v ke == [REH2, 000\ 2 i85,
The Opening Cecemony of The New Toba Agquarium. More than 2,000 peoples are invited.



TH15H FiaTAEN—-RLML e A ETRESEESSEE, Ik, ma=ALF=T ZATAE
1 & OB MME A LT 5,

Jul.14 The New Toba Aquarium open to the public and admission free days for the people of
Taba city. (for 5 days)
The Signing Ceremony of being sister agquariums between Toba Agquarium and Numea
Aguarium, New Caledonia.



4, HESHFOLHDEREE) Special Program for Social Education

fE#M4%5IE Special Exhibition Outside the Aquarium

T3 A Thr SR M S R S B A K O R, YMOEE RS E L URE, LT h, W
AR, VIR ER2 MG MASARET =TV 5,

At the requests of an association of museum in Mie-pref. or sponsors, we have outside exhibition
our stalffs and presentations outside the aguarium.

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

3 e b
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IeRPE
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Rl 4 P
B
E i)
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"B SRR T = T

FoB b s R S RS "J
T 1E8H3IA~8HEH |
FRRRE2 I —CHH, HENKTS l‘
bl B T S B B T T i p
ToFkI ST froRm9s L.
ASHFTANA, TAYIHA, ¥5=

Ty FFA, 5z 5081800 4 k5

HEh i 50

=T R M SRR BT B & G it v & —

ER1EIIA 3 A~5H

SMR RSO BT, WSRO TR o iy MU i GO I B, 1S iElE
ﬂ{a‘ E’ﬁh gf%Fi]ﬂ"E)n

Az, oy i, ErHEEhI2iRdS, HEIBARIT2AG M, ERB&6 M, VTR

Za—db¥F=TELrg0HR:t
REHI AR EE & B e
E2a—=RAVE=TT—2

Er 24 H 1 A~9 f31H
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AREHO2 T EEER L.
AFdAVEFTLYEA, A FIIH
4h o, v o A {B12803548%
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5. BREKiERE AT —E Animal Inventory

" FL ¥ Mammalia

i) #
B B Cetacea
AFAY
Aogifih

¥E2E Pinnipedia
20T
AVTFR=TTN
TZ72Uhds A
TIT I THT
A TS

H+B Sirenia
by a oS

FIF B Carnivora
540

B # Aves

TR

FE & % Reptilia

14 B Testudidee
S ENAHE Pelomedusidae
TTIAISEHA
~EFEHNAH Chelidae
TATH
ESY—HTIATETHA
Sa=-H =TT EHA
THhHErFr~EFEN2
dpaFEsElA
TR iy
A - #E Trionychidee
== g SR
ANy ARV
A=K EEFE Carettochelyidae
AsVYEFF

EE ]

Neophocaena phoceenmdes

Cephalorhychus commersont

Otaria byroia
Zalophus cali formanus
Arctocephalus fusilius
FPhoce largha

Pusa sibirica

Dugomg dugon

Enhydra luiriz

Stpheniscus hemboldti

Felomedusa subrufa

Chelus fimbriatus
FPhrwops hilarti

Elseva novaegninene
Hydoromedusa tectifera
Flatenys spixi
Sthenrockiella crassicollis

Triomyx sinensis
Chilra indica

Careftochel ys insoulfla

B L3 B3 s N

1990.11. 1 Bk
¢ AW
3
1
4
4
5
2
4
1
3
9

it



714 AH Cheloniidae
a4 w4

TAoIHA
ThoiHA
NEVEXHAHE Chelydridae
o=HA

hivHEHA
AATHEITHAH Platysternidae
Eg¥mng FE—ban
ATHAF Emydidee

LN S B
IFifHL
T=UAHA

i ThIiNA
BT H A

mFHA

s HS

AT A
hSH—nhoHi

L b Rl
BBy AR THA
FYH—FTAHL
dAv-rHA
HLXYEY PRy 2 F IV
ivagnaifi
EFLHA

=T =N
B0
ErfEaaal L

#WiE Squamata

& FhHHE Varanidae
iX&xF Ay

TH<H Agamidae
Ga—R—F3dy

a7/ 7H# Elapidee
ITFFTHENE

M %&£ ¥ Amphibia
=|REH Anura
Erii  Pipidae
B
T H AN T

Eretmochelys imbraicata
Chelomia mydas
Caretlta careila

Macroclemys lemmincki
Chelydra serpenting

Flalystermom megaceihalion

Maremys japonica
Clemmys wudica
Clemmys insculpla
Feeudemys scrifda elegans
Peeudemys seripla seripla
Cradia sinensis
Chinemys recvesi
Calorina flavmmarginala
Callager borneoensis
Orlitia bormeoensis

Emys orbicularis
Hieremis awundalel
(Feomyda gromdys
Malacremys fervapin
Terrapene caloling
Pyxidea mowhati
Sacalia bealei

Hieremys anmnandaler
Cistoclemmys gallini froms

Varamus salwlor

Physignatus cocincins

Laticwnda semifasiata

Fipa pipa
Xenmopus laews

12 —

o

B



AFTLHIILE Pelobatidae
FIACS -

P TV bR T =7y ¥

TAHIILE Pelodryadidae
fxFiHEN
Za—F=2FTrTiza

EFTEHILE Leptodactylidae
e P |
P 0 -
aaYETY S HIN
FouvzAY I NN
APz bPogd
e A o P H T

E¥HIILE Bufonidese
TA2UAhesHzi
=k s H
ivaeFHza
TovspSeF
EFD e HEA
Tl—eFHzn

TT¥HINLE Hylidae
TAUNTTHIN
Fa—"_FasHzn

EAHTIL#E Microhliydae
FHTA
TOTHLI VKR
= A Hs
T b HTH

THhHTLE Ranidae
FieH T
THELS T
AT HIT A
FFFHIM
FavEHTA
TZUVhovzn

THHTILE Rhacophoridee
=T FO—H
o TN
PfoiXhebtETiadn
FoIXAFrETEN TN

Megophrys monticola nanda
Megophrys monlana

Litoria caerulea
Litoria infrafrenata

Ceralophrys ornmia
Ceratophrys cormda
Ceratopherys calcarala
unidentified
Lepidobatrackis faeus
Candiverbera cawdiverbera

Bufo americanus

Bufo japoricus japonicus
Bufo bufo s yakons
Brfo blomberg

Bufo- viridis

Bufo melanostictus

Hyla cinerea
Hwla seplentnomalis

Plorymomerus bifasciatus
Kalmea pulchra
Microbwa omala
Diyscophus tnswlaris

Rana calesheiana
Rana catesbeiana
Roma migromacidata
Rewe figring

Rana clamitans
Pyricephalus adspersus

Manfella sp.

Polytedates lewcomystax
Rhacophorus pavdalis
Rhacophorus wigropalmafis

13 —

10

11

L R o e s s

B B B = o= W o e e

m
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#HREE Urodela

TN FHST oY —FH Ambystomatidae

ApLaHFTVd—

: | i Pisces

#Hm#A CHONDRICHTHYES
FO¥AB Heterodontiformes

Fa4F AR Heterodontidae
FaHi

FXzHAB Lamniformes
kS AR Scyliorhinidae
FRAHA
FFHA
EFHAF  Triakididae
Ea-b
FFa
ALDOWAH  Carcharhinidae
2LVTH
Y= ¥o

WA AB Squaliformes
NAFAE Sguatinidae
9 A A

TAH Rajiformes
LELTAE Torpedinidae
YTy Lz
YELrIA

EF¥ITAFH Urolophidee
EFaxo

ThI4{H# Dasyatididae
P rAg

ThzA

HEmiE OSTEICHTHYES

=i B Clupeiformes
ZiE  Clupeidae
T4

Ambystoma mexicanum

Heteroefombus japonicus

Cephaloscyllinm wmbratile
Sevliorhims fovazame

Mustelus griseus
Triakis scyllia

Trigenodon obesus
Carcharhinus melanof¥erns

Steating japonica

Torpedo (okions
Narke fapomica

Urolopiaes awranliaos

Dasyatis ushie
Dasyatis akajei

Sardinops welanosticlus

17

11

et

19

27

3614



hZ477i-B Elopiformes
h747+# Elopidae
fLA
haf o

7FH¥E  Anguilliformes
rry#E Muraenidae
PR
afruvf
ohYwR
el
2oy f
=g dy R
o oo ot
F&avk
AL i B
bl PR R
TigvER
ivLuyE
1) sre o
e
T+I¥ Congridae
=T+
Ell = B g b 4
F¥Trra
7 i~E# Ophichthidae
F{+tuwdial

+wZxXB Siluriformes
A ZAE Plotosidas
=578 &

A R4T78  Myctophiformes

TV# Synodontidaae
Th=zv

Jr7is54 B Syngnathiformes

wHFH Fistulariidae
TAYHF

#¥7xH Mecrorhamphosidae

+¥T
~ 3 FaH Centriscidae
i = i -

Megalops cyprinoides
Elops haweiensis

Muraena pardalis
Enchelycore lichenosa
Cymmothorax ewrosis
Gymmothorax kidako
Gynmothorax lencostigma
Gymmothorax melonospilus
Gyminothorax flavimarginaius
Gymuothorax fauamicus
Cynowolhorax bermdle
Gymmotharax sp.
Gymmothorax refrodlaris
Grymmothorax neglecius
Gynumothorax albivarginalus
Rhinommuraena quaesita
Conger myriasier

Comger japonicus
Heterocomger hassi

Ofkisirus macroriynchus

Flodosus linealus

Symodus wlme

Fistulana pelimba

Macrorhamphosus scolofax

Aecltsens stripatus

—15

o B anbnBuowlERenlg @

=ER

17

170

2

25



Sy d B Syngnathidae
dfFvany

[ %= K-

S At

YeeF g o ¥—FS TV

58 Gadiformes
FAHSH Moridee
FIHT

Ti-08 Ophidiiformes
T-O08 Ophidiidee
o & F9%

T8 Lophiiformes

441 A E  Antennariidae
AHF 0ot
FofFIlaF

2448 Beryciformes

TYhYHIFE  Monocentrididae

TUhH ot

42 b7 48 Holocentridae

FHUTZER
FFhHIIEA
Aivgh/Sa
A bwig
THAZER
FUzER
G FFL o PO HA
s v bTHA
YT HoTYhe
Th=Tyhy
vITNTIHY
ITEALS
o - 3

AZ+*H Perciformes

THAHE Centropomidae
ThA

AZFE  Percichthyidae
e o
drorFfoFr¥

Dhnckerocampus dact wiophorus
Symathoides biocdeatus
Hippocampus histriz
Phyeodwrus eques

Fhysiculus japonicus

Brotwla mudtibarbata

Phorymelox tridens
Anterourrins moltccensis

Mmocentris japonica

Sargocentron shint ferum
Sargocentron caudimaculatum
Sargocendron cordum
Sargocentron spinosissinum
Sargocentron rubrum
Sargocendron iitoda
Neowiphon sammara
Neomiphon arolineatus
Mywifristis adusta
Myrijristis berndli
Myripristis randalli
Ostichthys jopotious
Pristilepns oligolepis

Lates japonicus

Lateolabrax japoicus
Sterevlepis doederleim

16

mgn—-r-

11

13
12

16
3

=

585

(=]
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NZE Serranidee
FAL-NaY- |
E gl - Pt et
=g
=K B PV |
THLAnE
TEAxnE
PF kY
FFEVR
Tdaa
Thna
e
A bk
hyEwang
sz
TR
THFE
ThTIHI8
HFapa R
HrFHA
FyHagnt s
i o &

R/HFH Grammistidee

PR AT
A48 Kuhliidae
#yvaddq

¥ F¥YA1E Priacanthidae

A
bty b
e

FoUad{H Apogonidae

FvTwEAS
gakid rEF
TR VESF
Y Padd 2T

ZX¥H Rachycentridae
¥

T Cerangidae
AT
7
5T
=7

Variola louti

Varioda albimariinala
Cephalopholis wodela
Cephalopholis mimata
Cephalopholis argus
Anyperodon leucogrammicus
Epinephelus ¢yanopoedis
Epinephelus areolatus
Epinephelus auoara
Epinephelus fascialus
Epinephelus ahaara
Epinephelus malabaricus
Epinephelus merra
Epinephelus mogra
Efinephelus seflem fasciatus
Epinephelus microdon
Epinephelus fuscoputtatus
Cromileptes altivelis
Sacera margarilacea
FPsevdonthias sgueams fivous
Peewdanthias pascalus

Anlacocephalns temminckd

Kuhlia mugil

FPrigvardhus macracanthus
Prigcantihus hamno
Prigcanthus sp.

Apopmm semilineatus
Apogom nolatus

Apogom endekataenia
Sphaeramia nematoplera

Rachycentron canadim

Elagatis bifimmdata
Seriola quingueradiala
Seriola dumerili
Trachiorus japorcus
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LT Y
ha i T2
Fravhfol
apryTT Y
4T
EALFE  Mullidae
SAeAP
ThHeAD
1¥Fe 2
Uafaksd
ot b ol SO B
wROSL e AD
FHAPe AP
TRADGE A
el
EAYINADTHE Monodactylidaa
BX et
NF#i  Pempherididae
g foang v
IFinavg
A 24+H  Girellidae
Ao
4{AXEiH Kyphosidae
AAXE
TP HE
§FIMAXL
TIV¥AE Lutjanidaa
LT HS
TAFEH
P
THFENL
TFiAPxHEA
Pl
T A
SrohFIN
foFYIzid
dFFTHA
EXA7HAS
AFTTIHA
T4t Lo
f oty Rhird
FatT
B

FPoevdocarany dentex
Caranx melampygus
Caremgoides orthogrammes
Gmathanodon speciosus
Alectis ciliaris

Upengus tragila
Mislioidichthys varicolersis
FParupeneus barberinoides
FParupeneus plewrostigma
Parupenens spiliorus
Farupenens rubescens
Parupenens barberinmis
Porupeneus bifascratus
Farupeneus tnifasciatus

Movodact ylus argentens

Pempheris fapomica
Pempheris xamthoflera

Cirella punctata

Kyphosus lembus
Kybhosus cinerascens
Kybhosus bigibbus

Apharens fureatus
Aprion virescens
FParacaesio xantluous
Macolor mger

Lsd jaruis decussafus
Lsdd pares bohar

Lad janus stellatus
Lad jormes fuled flamma
Lf fanns momostigma
Lt jorens fualons

Lt jarus gibbus

Lat jarws kasmira
Caesio tile

Caesio tismg
Caesio diggranvma
Caesio sp.
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4 Le
pAfoEF$

4 4##% Pomadasyidee
A A s

AV a i
FaPFararar L
LAFA W g A
Thaanadf
FT2TFavrav i

=N e I

2o ]

w4 H%H Teraponidae
AR
EXOPEF

=0 -2

A FIUFAE Nemipteridae

A bETHFF
FUFut
ERAZHTHLS
nEEVIIHET
HaweFIHT
TERAGERINLT
#AH Sparidae
¥¥S

THA

~ Ao

o

*#F A
FIT7FFAE  Lethrinidae
da¥ngs
A F XA
TEFTTE

£ 727 %
Rl B
NTIITH

A - S
FURTITHF
AY¥ L4 1# Ephippididae
AK LA

PEAE R o
FThZZNY
IhAVErALGE

Caesio caeridauréns
Caesio xanthomolus

Farapwistipomea trilmealsm
Plectorhymchus cmclus

Plectorhynchus chaetodontoides

Flectoriymehus diagrammmis
Plectovivynchus  goldwmanmi
Pleclorhynchus picus
Plectoriymchus fictus
Hapalogenys nigrifimms

Fhyncopelates oxywhwchs
Terapon theraps

Terapem Jarbua

FPentapodus nagasakiensis
Fentapodus miacrons
Seolopsis dubiosus
Seofopsts ciltalus
Seolopsis cancellatus
Seolopeis bilineatus

Erynnis japonica
Pagrus major

Sparus savba
Acanthopagrus schlegeli
Acanthopagrus lalws

Crathodentex aureslineatus
Gymmocraning Frisens
Lethrivus harak
Laliwirus nemalacanthus
Lethrimus mahsena
Lathrinus nebulosus
Lethrinns ormatus
Lethrinus mintalus

Drepane lomgimana
Flatax teira
Flatax pivmalus
Flatax sp.
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hIhF4 48 Scorpididae
HAhE A

Fa7Fa774HE Chaetodontidae

FLA w2 A

N HFauFad ot
TUh aae
iAFFarFarad
AP F a2 Faund
ATV b I AA
R e -
{foFvyFadFarot
A=t FarFarid
TidAFadFarot
AHIFa?Fadrdt
Ti¥auFaod
fadgorFahid
FEYFarF vt
P g OF g
PO AFarFavrd

=E70FA A FarFar vt

A VFadrFarat
Farny
FaFawadt
YRF a G F prrt
FFhorFadFavok
sFraFa?Fanod
Ao¥ForFaret
ITFarFaTid
aSFvhEF
by F e rFaruid
PV FagdFaaad
TR/ Fa0Fanod
YFYFadFarud
EIFANA

Yo gad

AF—=LR 275474 9¥a
mhETHL
dylen B RG EA
F=ng Ty

B PO O B
FhiImERFHES
AR ET A
hARIFaUFarut

Micocanthus sirigatus

Forcipiger flavissimus
Chelmon rostratus
Chaetodon trifascialis
Chaetodor baronessa
Chaelodon trifascdiatus
Chaetodon plebeins
Chaetodm specilum
Chaetodon wnfmaclatus
Chaetodom mertensti
Chaoetodon xantious
Chaetodon argentatus
Chaetodon vafflesi
Chaetodom ephipiaem
Chaetodon semeion
Chaetodom aueriga
Chaetodom vagobmdus
Chaetodon Iineolatus
Chaetodon wlielensis
Chaetodom hemda
Chaetodon auripes
Chaetodm wiebeli
Chaetodm adiergestos
Chaetodom omalissimus
Chaetodor meyeri
Chaetodon citrinellus
Chaetodon puentheri

Chaetodom prnctalo fasciatus

Chaetodm klemii
Chaetodent melavmodis

Chaelodon quadrimaculatus

Chaetodon mifrpon
Chaefodon modesfus
Chaelodom collare
Heniochus aconinalus
Heriochus dipfrendes
Heminchus momoceros
Hemiochus stngularius
Hemiochus chrysostonmus
Hewipchus vavius
Hemitawrichthys polylepis
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FoF v 74 4H Pomacanthidee
FFye 2 oA

FUY At wd
BFOTR VI IES
¥ ivoa

OF e

FTTF4aen

YF¥¥ea

=¥¥¥aua

TFF4¥wa
~FAFa Ry 3
YA ea

FlLyrFr I

S ae b
hIE L+ +#  Pentacerotidee
vl i

f 4 ¥ Oplegnathidae
oA i

fyHe g

AXAYAHEH Pomacentridee
b S

Lt e AP
FufrdmAaXAsd
FTHAGN a0 Fa ALl HS
IAPYavhadRn NS
aIHRAKXAEA
TIIAXANSL

-
ek R X R KA

TFeiA XA oA
TR 2 KA
FoFERXs TS
BAWTAZAHA

T4 VWL A do
FohifAAATAS
ESVRAZASA
A F e
BfEVvARXA NS
EShFRAAALA

Ll HARIATS
POXT M
RS- o

Al IE S U e e O

Chaetodontoplus seplentrionalis
Chaetodontoplus mesolencs
Pomacenithus niperator
FPomacanthus semiciroulatus
Pomocanthus sexstrialus
Pomacemthus  xevthometofon
Apolenichifys irimacrd atus
Pygoplites diacant s
Cenlropype {ibicen
Centrofiyge hevaldi
Cenlrofyge bicolor
Pomacanthus pary
Fonacanthus sovarchus

Pentaceros Japonicus

Oflepnathus fascialns
Opdepathus funclatus

Amphiprion clarkii
Amphiprion frenatus
Daseyllus trimaculales
Dasewilus reticulatus
Dascyllus arvias
Chromis analis
Chromiis chrysirus
Chromis nolatis
Chrowis  flavemacidatus
Chroends viridis
Chrownis atripectoralis
Chromis refrofasciatus
Chrontds weberi
Pomacentrus Slipimes
Pomacenirus moluccensts
Pomacentrus alexanderae
Abuele feluf verigiensis
Abvde fduf coelestines
Amblyeithidodon cracan
Paragi phidodon nigroris
Pavagl phidodon mélas
Chrysiplera cyamea
Chrysiptera henticyanea

B B D = D S oba B
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HY ATy
Fw~H Cirhitidee
b - U

P ST

Fh/ N AE Cheilodactylidae

Bh)nHAL
¥R

~Z# Labridae

4%
PINIrAF
FHESF
YagFag
e Hiress
BT
FURST
ElL¥a-Lg
aFHA
SERT
AL T

T hART

b LB RS
=YEAT
TTFFEAT
FodeaF
YRALITFT
RS et

bl BT ]
hY AT
PvRYFa Y
e B
Arla~F
St

¥ WY

LA AT
wWasmF

R e
YFRY LAEAT
T*IoxT
A FART
YBHFAFALT
ST RS
FETFVEAENF
FF AT

Hypsypops rubicunda

Cirrhibichthys oureus
Paracirrhites forsterni

Cromiisfing zomafus
Gromiistins zebra

Choerodom azrio
Choerodon fordamni
Choerodon anchorago
Choerodon shoenleinii
Bodiamus mesothorax
Bodiemaes bilowdatus
Bodianus hirsdus
Semicossyiimes retioulafus
Cromtphosus Laring
Thalassena hardiickii
Thalassoma lwnare
Thalassoma fanseni
Thalassoma ciipico
Thatassoma lulescens
Preragogus flagellifera
Hemigynoms fasciatus
Henmipywons melaplers
Pseudolabrus japoracus
Labroides dimidiatus
Halichoeres trimaculaius
Halichoeres hortufens
Halichoeres maygnaius
Halichoeres tevmispinis
Halichoeres poecilopienis
Coris picta

Coris gatsmard

Coris aygula

Coris wrriegata
FPreuwdocoris vamashirod
Hologymmosus avmdalus
Hologymnosus doliafus
Xyichtys aneitensis
Nevacwlichihys laeniurs
Epibulus insidiator
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FTHFvERSOF

A SEFS ok

AHrEF SO

ToysT

et HEF S A
TH¥4# Scaridee

THEA

fnTrsd

FragF A

PRSI A

T L

b o e RN e g g

= -

fFEPIFTHESL

T HA

FTET &4

it AF Echeneididae

AV
W AN Zanclidae
AP

=S A E  Acanthuridae

=4 KA
TYIAFEFEF
YN H
EAFYFAE
rar AT
ivasydag
v arag
Bl Had
TITF

oA @y

b SR

EF =3

T-r =4

FH =

= Zandt
Sgafi=y

AH RSO
YUk
HAFTYOF
= N B I Y
&0

HHF IoaF

Cheilinus chiomous
Cherlinus diagrammms
Chetlinus wndulatus
Cheilinus fascigfus
Chetlinus celebicus

Calotormms japoions
Bolbometopon bicolor
Searus giblnes
Scarus festivus
Searus sordichis
Searus bowersi
Searus ghobban
Searus forsteni
Searus schiegeli
Searus o frons

Echeneis noucrates

Aanclus cormds

Priomous scalfrus
Naso hexacanthus
Naso brevirostris
Naso awnilalus
Naso unicornis

Naso lituratus
Faracanihueries he patus
Zetrasoma veli ferum
Zebrasoma scopas
Zebrasoma flavescens
Acantheous irioslegus
Acanthsous bleckers
Acanthrous guttaius
Avanfheous wigrofuscus
Acanfluenus lineatus
Acanthrous pyroferus

Avantheorus glavcopareis

Arantlseaus olivacens
Acanthsons bartens
Acantimons dussuntior
Acanthorus xaxthoplerss
Clenochaeius striatus
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2ETFIHFF I Clenoehaetus binotalus 49
T4 I8 Siganidae

mtTA T Sigmms argendeus 26

TA X Siparus fuscescens 60

TiTASX Siganus shinus

BATA AL Sigarues virgatus

HVATA S Sigames corallinus 46

TPUTA S Sipares puelius 1

TwTA T Sigares pultatus 24

E7FTA Sigaraes vl s 29

T4 TO—8 Siganus =p. 25
IH#H Gobiidae

R BT Nemateleotris magnifica 17

oz sy FPlereleolris evides 1

Y Ak Ptereleoiris hanae 1

T 7 Piereleciris zebra 14

e Sagamia gengionema a

= HAY Fteropobius elapoies 2

mvEad Pterogobius wirgo 1

Fa M Plevogolius zomoleucus 2
FSEZE  Mugiloididae

FFhirbI¥A Parapercis sexfasciala 4

TS FFHFA Parapercis syderi 2

FF#ER Parapercis pulchella 2
4 JYFHE  Blenniidae

S+ Omobramchics elegans 1

BNl Petrosciries brewceps

Axagd Istiblemmting enosimae 33
&y THLE Sticheeidae

el Chirolophis jabonicns T

PRS- 8E 8 Pholidapus dybowskii 8

AL+ FLR Drctyosoma b deri 14
=LFX¥AE Pholididae

¥ v iR Pholis nebulosa 6
AH Nz 7FHE  Anarhichadidae

ddhivd Anarhichas ovientalis 2
hHdE8 Scorpaeniformes
FHHY IR Scorpaenidee

At Sebasies tnermus 118

Fw b A Sebastes joyneri 2

B g oo i Sebastes oblongus 13

LN -RP Sebastes schiegeli a0

_2.1_



0 AR

ERE LA

LG A

TV

o |

= I = B L

hyx

fvhy

1 ZHhyoa

aFFTHAHHL

b S e

/A4S

s Shy

FoSL L hyT

B B e P

Ui/
A=A3¥H Synanceiidae

EAda¥

F=FdaH

L o
n#Fat¥¥E Congiopodidae

LY =1 .

T4 +A# Hexagrammidae

E R
TA+A
TSTA+S
o T A
o

a8 Platycephalidae
FAaY aF

hih# Cottidae
aaxdhih
FAhPHh
THhaot
THETF

AT Triglidae
mwde

4974 Uparididae
&4 g

it #4 E Gobiesociformes

FZ - AE  Callionymidae
=ik s N

Sebasies wlpes
Sebastes zonotus
Sebastes pachycephalus
Sebastes mivosus
Sebastes trivitiatus
Sebastes hubbsi
Sebasiiscus marmoratus
Seorpaenodes lilloralis
Scorpaena neglecia
Scorpaena miostoma
Scorpaenofsis cirrhosa
Plevois homdala
Plevois wlitans
FPlerois ouennata
Dendrochiris bellus
Dendrochirus zebra

Minoss momodact yius

Trimfcns gaporticns
Erosa erosa

Hypodyvtes rubripirsis
Hezagrammos agrammus
Hexaprammos ofakii
Hexagravmos stelleni

Hexagrammos lagocephalus
Flewrogrammus azovus

Inegocta japontica
Hemmlepidotus gilberti
Myoxocephalus steller
Pseudobleronius percotdes
Pseudoblesdus cottoides

Chelidmichthys spinosus

Liparis tanakai

Pterosynchirofus splendidns

_25_

meﬂp%En—-.—-ﬂmﬁ

-
- o

12
13

L I



N4 B Pleuronectiformes

ESAH Paralichthyidae
kZA
Hl-4E Pleuronectides
A 5N A
raHSHLA
TaH A
2o
A H A
HH4ryi- S -FE  Soleidee
e B R E

7/ ¥E Cynoglossidae

ragy vl

T4 HE Tetraocdontiformes

EHFHINKXH Balistidae

EVYHTATINF
IIEVHT
SoEvHS
ThEVHD?

= FN

LS LAEYHT
TixYHT
FEEVHF
NTINFH  Monacanthidae
- RTE

Ho g
TIAgTIFInF
AT & e

b - A
TIAnH

B WLVAT. o

s AN o
FuwdhoH
NaTHE Ostraciides
FYTaTH
FHE Tetraodontidae
-

IFVIY
eH7Y
=Faw7y
2HFVIH
Fawdd

Faralichihys olivaceus

Flewrowichthys cormudus
Flewromectes schrenki
Plaronectes yokohamae
Flatichthys stellatus
Kareius bicoloratus

Zebrias zebra

FParaplapusia japorica

Balistoides conspicillum
Balistoides viridescens
Melichthys waua
Oddormes miger
Balistajus wundulatus
FRhivecanttus aculeatus
Cadliderms maculala
Xanthichthys menio

Pavammmaconthus faponious
Stephanolepis cirrhifer
Cantherhinegs pardalis
Cantherhines dumerilii
Thammacorms modestus
Rudarius ercodes

Aluderus momoceros
Alwlerus seriptus
Creymomacaniins [ongirosins

Chstracion rhinorhywichis

Takifugu niphobles
Takifugn poecilomotis
Takifume pardalis
Arothron stellatus
Avothron wiprofunclalus
Cemiblrigaster rivdala
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YTEVFx LTS
M B Diodontidae
foHe7 Y

Canthigaster valenting

Chilomyeterus affims

3% 7k B Fresh water fishes

BER M@ OSTEICHTHYES

#®E Ceratodiformes

LE Fir L8 Lepidosirenidae
VEFY LY« A5 Fi4
TerbFFAR s 2 FFES R

AUTFIZE Polypteriformes

#IFFIZF  Polypteridae
AYFFARF3TIF
HUVFFAR FAFTF YR

LEVFIAE Lepisosteiformes
LEYTIZH Lepisosteidee
AMuTF o FH—
7ol

Fa A H Acipenseriformes
FaTAE Acipenseridae
vYog g o
R F a L
aF g Fa
Y )—X AR—Dgv
SATA (A TEME)
AT FaI7HAF Polyodontidae
“~FFaPrFi

TiTEB Amiformes
TiTH Amiidae
TET = hass

A2FHS 0¥ LB Osteoglossiformes

FAFAS Oy LE  Osteoglossidas
S
YA =T a7 F
TinTFaot

¥ +HHFTFTIH  Notopteridae
B TT Lo

Lepidosiven paradoxa
Protopterus aetiopicus

Polyplerws lapradii
Polypterus ormali pims

Lepisostens oculatus
Lepisostens irisioechus

Acipenser tromsmontanus

Acipenser stellatus

Acipenser ruthenus

Scaphirhymchus Matorynchus

Husa husa " Acipenser vulhenmis

Poliodom spathula

Amira calve

Arapaima mgas
Ostenglosson bicorhosim
Heterotis milolicus

Netopterus branchi

- B8 2?’_
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AR TFolF et 7T soa

a4 B Cypriniformes

4% Cyprinidae
¥rIH=3
T
FARF e ~TRENATT

Ei*ary#} Cobitididae
SFH Vo=

/54 0LAH Gyrinocheilidae

Th—o — 82—

A4 HB Cyprindontiformes
h¥viE Poecilides

T I FA4¥F—nE—=1—

#1528 Characiformes
HZF B Characidas
Sa—=54 53

~z FT¥FF=834 +7 L7

2AVFET
TEabpty
FTFaoF LT
YR —=F L9 TTEF
ES=F Fa7L1
apyT
EvosF—nhd iy
ESaRYIH
AVIFET
AV UE LT

TV Fr—=FHF 0
Pl Tl R O i B o

+<XB Siluriformes
+¥Z#  Siluridae
- 5 B Sl Tt B
DS T

FPEFYRAL—=F VLSS AEya b

EAOkEoRZE Pimelodidee
o FF—drd s o}
BT VR b

R H—=—atsS—ZEy el

YasaS =Xk b

Notoftens chitala

Brachwdanio rerio
Catlocarpio siamensis
Rasbova heleromorha

Botia macracantha

Gwrinochetlies aymontert

Poecilia hybrid

Hemigrammus erythrozomus
Hemigrammus ocelifer
Paracheivadon frmesi
Hyphesobwycon hevbertaxelvodi
Gymmocorymibus ternetzi
Hasemania nana
Serrasainues natfereri
Colossoma brachyvipornmomm
Chaleeus macrolefidotus
Brycom orlignyanss
Phenacogrammus inderruflus
Thayeria boehlkei
Anoptichthys jordani
Dxstichodus sexfascialis

Wallago leerd
Wallago aftu
Kryplopterus bicirrhis

Phractocephalus hemiliofterus
FPerrunichihys perriens
Psewdoplatvstoma  fasciatum
Sorubim lima
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- o S -
Y —
PvE—F
Ll R o
#h¥+vXE  Synodontidae
#hHde
Fuwd+vXE Malapteruridae
FwatraA
Mt ¥ Pangasiusidae
A= e gl L
e B e
LU= LEF Sisoridae
AHY R
H£E  Bagridae
o FRP—mZA koA
oA FF—Fry b
ESARE Doradidae
FHR¥FFA
Fho—F
HhULF 4+ 2AE Calichthydae
TYFFAR P51 =
NTEFE Ariidae
Yr—OF o DM
alyh)FH Loricariidae
THT 2
FUl=#—=F « 710

¥h/)—FsREB Gymnotiformes
T ¥ EE  Erectrophoridas
FUkGra

AZF¥E Perciformes

Th#AHE Belontidae
FIAT 4 wira

7V EH Cichlidee
TAARa b« UWa ¥
TA2AHB o k=229 FO—H
TAR S —8Z « FTF—02R
THFIiwde TN al
YEGYT e TF 2V E

~ 074 TH Belontidae
A —5 5

Y e e T 3 4

Sorulinichthys plariceps
Paulicea lutkens

Psewdoplal yafoma cornsois

Fseudopimelous fowleri

Symodmbis vigriventrs

Mulaftenaus electricus

P i s :
Pangasiss sulchi

Bagarius bagaviug

Mysfus memons
Mystus wyehsi

Psendodoras niger
Perodoras granlosus

Corydoras fulis

unidentified

Ararthicus adonis
Plerypofrichthys antsilsi

Electrophorus electricus

Chanda ranga

Chichla ocellariz
Chichla emensis
Astronotus ocellatus
Chichfasoma eftrinellum
Chichlasoma  manafoemse

Trichogaster leert
Trichogasier wmicrolefis

-
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FAT70Fx—LAH Osphronemidae

FAToR—LR FFig Osplronenmis goramy
T+ T+ 8 Anabantidae

/8 v Anabas testudinens
2V TFAHE Toxotidae

Foodt Toxoles jaculator
FAL I ELaIH  Channidae

Ly FeAg—0~s ¥ Chavma micropelies

Efm# Chondrichthyes

I 4B Rajiformes
THZAE Dasyatididee
vFEA—FezaFgs v Lo Dasyatis breeker

A HE  Invertebrata

EiGEt COELENTERATA

ok F#@ Scyphozoa

WOXEBE Semacostomae
:ZX7F45HE Urmaridee
- - B 5 o Awrelia aunita

#OKkEBH Rhizostomae
#3745 Mastigiadidae

xaraFsy Mastigias papua
b b Cassiopea anala
TEHR#  Anthozoa

7EiXTFH Pennatulida
7 EHATAE  Veretillidae

aivgEFy Cavernmilaia obesa
¥ :x5H  Pteroeidae
ol N A Flevovides bankanense

AFTHF 4+ 2B Zoantharia
AF¥F o 7H Parazoanthidae
YT UAFE ST D Farazoanthus gracilis

s yd e 2 Ceriantharia
bV F o 2B Cerianthidae
AFHEntTFvFeo Cerianfhus  filiformis

18
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EANFREYF D
AKX A VELF+ 28 Actiniidae
FFYAVEYFy D

#dH Scleractinia

AN & P | 1
svsk A v o

Y ETAL-H  Fungiidae
ATF I ETA o

FaEHAH Caryophyliidee
R e i e
FawidHAHO—H
T4t v o O—Hl
~Faoudtr S IO R

*4 T8 Dendrophyllidee
4 BrF
Lowrdrw

BR#s  Annelida

ZFEMW Polychaeta

ETFEB Sedentaria
Mo TIh4#  Serpulidae
FFFHlnFhFy
T UE Sabellidae
e

En2E4n Arthropoda

34 FE#  Pycnogonida

HEME Pontopoda
AU 4 EH Ammotheidae
oI SEDH

#IE# Xiphosura

#REE Xiphosura
H7 FH=H Limulidae
AT rH=

BI%# Crustacea

+#E Decapoda
ER#EE Macrura
AT E# Palinuridas

Facycerianfhus magnus

Anthoplewra fuscowrides

Cromiopora Mandala
Heliofunga actin formis
Plerogwa siroosg
Catalaphyllia plicala
Euphiyllia cnstata
Euphyilia fimbriata

Tubastrea awrea
Rhizopsanomia mivda mdsuensts

Protula magn fica

Sabellastarte indica

Ascorfvmchus sp.

Tachyfeus tridentatics

L4 I ]

[



A e x ¥ Pentulirus fapordcus 0

S VERE T34 Perulivus longipes 1
SThAlL FPeanulirus homarus 1
PFITEH Scyllaridee

iz Scyllarides spoarnosus 4
EfEixy Seyllarides cultrifer a3
YOl FParribacus antarcticus ]
FFAGFEg L Jhacs novemdentatus 12
LT TEH Penzeidae

Hane Trachypenaus cwerosins 3
THZ Y Metapenaeopsis bavbata T
FreEATEE Stenopodidae

FThedrE Stenopus hispidus 1
#FNMIEH Pandalidae

FaVIV Pemdalus sipponensis 7
#1)H=F Astacidae

TAVAvYpTARA— Homarus americars 2
EIEH Hippolytidae

THYTLIFENFTY Lysmala amboinensis 45
hrd PV e TR Lysmata delbelivs 1
yafyThHEZY Lysmata kukenthali 5
XV¥IFHE Atyidee

FPTERTEE Cariding faponica 21
REEE Anomura
Fv EhUE  Paguridae

Ak Pagurus similis 107
TrEERYIERY Pagurus cavimanis 1
£ Pagerus gemins 3
¥ FHhUE Diogenidae

. s i L Aricnlus aniowlus 3
A wHEIFFHY Dardars crassimianms 49
AEYT o ERY Dardaes impressus 2
HIaAPFFHY Dardames arosor 3
VAYYTFEAY Direfaries Freeari 2
AT hAEAI AT Papoistes barbatus 429

5 1{H=H Lithodidae
A HXIVH=
ndHEH=

$ERFH Brachyura
HZ w18 Calappoidae
FEZ2HTF 208

Acanthiolithus histriz
FParalithodes brempes

Calappa lophos

- 32
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- R B - LA
b=

SEHZE Majidae
Y H=
JaF¥y =
AATEH=
Frwi=

AEH—H Xanthidae
A o=
THTYSagi=
~Y T RahH=
ARMART S PabH=
dxrThH=
FFHATIIIH=

7% )H=E Portunidae
L2 H4F 3
L A Ll
FRASZ Y=

EiH =¥ Parthenopidae
k=

FATLaTH=H Geryonidae
FXxz¥agi=

THEH=FE Raninidae
THeH=

a7 H=#H Leucosiidae
YAFHAT
TFEHaFy

A1 Fa7H=H# Cancridae
A Fgri=

A7 H=H Grapsidae
ranvdFrii=

OB Stomatopoda
v OF Sguillidae
a2

PR EY Echinodermata

P  Asteroidea

W#H Phanerozonia

Ld4F+TH Ludidese
ArebF

EIHAE  Astropecttinidae

Calappa gallus
Matula linaris

Naxioides mammillata
Schizophrys aspera
Macrocheira kaempferi
Maja spinigera
Leplodins exaratus
Alergastis subdundatus
Atergatis reficulalus
Atergatis fToridus
FPilwmnniz tomentosus
Gaillardiellus orievtalis
Macropipus comugatus
Charybdis aada
Thalamila sima
Lambrus validus
Greryon frispinosa

Ranina ranina

Lewcosia anatum
Myra fugax

Cemcer  faponicus

FPlagusia demtipes

Squilla oratoria

Laceia quiniaria
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kEL PHA

B¥E Cryptozpnia

F 747« TAFTIE Ophidiasterudae
The T

kb 7H  Asterinidae
ERF

®#H Phorcipulata
TAFUT AR Asterinidae
ErF
¥IFELT

##HE Spinulosa
TAFUFE Asterinidae
£ bTEE b

HEIEE Echinocidea

7+ES—7H Stirodonta
7« ES—¥H Phymosomatidae
IR =

HF#E Aulodonta
HueH¥H Diadematoidae
HuHH

#ME Camarodonta

H#i-aaaZH  Temnopleuridae
FAHYrap =

F V7= Toxopneustidae
Saesig=

FHINTI=E  Strongylocentrotidae
AT =
FRALFHEFT=

+H2=H Echinometridae
LSHt=

#BHEE Holothuroidea

HFE Aspidochirotida

¥+¥al Stichopodidae
e il e |

#0+¥3¥ Holothuriidae
=4 SFod<a

Astropecten pol vacanthus

Certonurdoa semurefularis

Astering anmvensis

Aslerina armrensis
Coscinastertas aoulisiing

Asterina peciini fera

Glyplocidarts crennlans

DHadema sétosum

Tenmoflewrus fovetmalicns

Toxopmeusfes pileofus

Hemicerdrontus palcherrimus
Strongviocenivolus midns

Anthoctdaris crassisping

Stichofpus Joporicus

Holothweria fewcospilota

1
b4

11

11

47
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#ETI  Mollusca

[EEM Gastropoda
WIME# Prosobranchia

MR E Archaeogastropoda
Yag 744 TH Tubinidee

HHT Thwrbo cormmdus

Faahqg Twrbo marmorala
ZiHFAHAE Trochidee

FHAA Tegusa lischkei

HEEHE Neogastropoda
ToEHAE Muricidae

=4z Chicorews asianus
Th= Rapana venpsa
vA a4 Retshia brow
=2 Reishia dmigera
T S194 8  Buccinidae
EATVES Neptwnea arthrilica
wFIxVED MNeptunea comsivicla
i HF£T Kelletia lischkei
254 Babylonia japonica
FiUHAE Cymatiidae
Ha RS Cymatium echo
4 F=EAHETH Fasciolarfidae
wlFHE=0 Fusims tuberosus
= Fusirus perplexus

o =

43

16

HHEH Mesogastropoda
TFiUHAE Cymatiidae
KU afs Cherromiiar seuliae
#¥EE Opisthobranchia
WHEE MNotaspidea

M4 0%9#  Pleurobranchacea
RIFAOY Plewrolwachaea fapenica

k=102 EB Doridacea

=1 Z¥ Doridae
P o B B Hyselodoris sp.
R b el B R Dendrodaris nigra

_:'J"‘IJ-



HAE#M Cephalopoda

AILHAB MNautiloidae

FILHAH Nautilidae
ddavd LS Newlilus macromphlus
d o LHA Nautilus pompnlivs

[F3E49 Protochordata

E¥%#M Urochorda

BitdE Pleurogona
E25# Pyuridae
4y Halocynthia rorelzi

o
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BINH A r—ARl—y S Y FikdABEI T by a—

Ko7k A

A WeRH*X—

On the Sealion Show held at Asahikawa Sun-Valley Sportsland, Hokkaido

Kivosui YAMAMOTO and EitcHr SAWAMURA

TOBA AQUARIUM

ABSTRACT

From July 25 to August 16,1987,it was held an event so called “Summer Special Agquarium 87" in Asahikawa
Sunvallay Sports Land sponsored by Hokkaido Shimbunsha.

We were in charged and took a part in this temporary event for exhibition with more than 100 specles of
fizhes and other aguatic animals including two species of plnnipedia, South American Sealion Ofana byronia

and South African Fur Seal Arclocephalus pusillis.

Two pools were prepared for sealion show at Asahikawa. One was set up in front of stage side and another
small one was in the back yard as holding pool for them. And back yard was covered with mosguito net in

order to prevent from filariasis.

Sometimes we found out their comeal opacity caused supplving fresh water, but it could get recovery by
changing from fresh water to salt water and dropping lotion in their eyes when they were indisposed.

During the first week since arrival at Asahikawa,they often ran away into the pool while they were under
training on the new stage until they could adapt themselves to the altering condition, howewver, we succeeded
to make them into good condition as will as they had performed at Toba Aquarium.

Finally,sbout 65,000 visitors enjoved sealions performance in our “Summer Special Aguarium ‘87" at Asshikawa,
Hokkaido, and we also could get a good opportunity and experinces as trainer of sealion show.

We express our thanks to the sponsors,cooperstors and our colleague who were given kind support for our

work.

T L &I

19877 H25 1 & 6 8 168 oM, Jefdlio
MUl vt = A= 5 v Fr, iR
flitickd MsTE kA SRS WABR] 2HT2E
WA =, R R B RE R 4 o R T s
ETwhvp—2HY LA, BkRBTIICOL
A fr bR A HTOE L T & ot A s e —
IHERE S TORRTE -1, THOEEOEbIE,

SrE e S SRR 2 oM SR T — 2
TOHY a—ORHEDGTHEET 5,

HR L o EERIC 20T

MiEhi- 2 OMMBEL, Table 1 ¥ L
5ic. LWIFhd BHEXEMOMET T TEML. S
Mbfic mbRACMTECHTOAL T, 4146
Mlic#2ofi H DM R T A S — LTHMOT ¥ i a—
EHELTWIRELF 2V F LT 7004 2 b+
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Table 1 Individuality of two Pinnipedia performed in Asahikawa

(R L7z 2 6D MR 0 5 il

Species M4 Birth date #4%H Given name ¥ Sex tEHI
o8 0T (Maoria byromia May. 29, 1983 Rieand -+ F Male 2
T2Uhads bt Arclocedhalus pusillus Jul. 21, 1983 Bullg A Male #+ 2

fOavETE-T

e

MY v A r—Af—9 F ¥ Fid, DEEER
BL, #Fiia+—WtLTiicBLEhTy 3
A, REMSEHRREER: LtHETa L2
Eh, TORMOS v+ DSTEELI SN B
KEH) Ch-7- (Fig. 1)a

Lol LA R A 1 — 2 BER G o i
BReYT, 7 vhy o —MBIER0F v b
HoRAAT—2 (10%10m) #Fig. 2ERLER
BEOLS cdBLTHERE v a— 25— 2K,
EEEAEATOLDODA Ay 2y —~FLLT, +h¥
nEEMROF—-AtERL, Ya—EMERTIHA
BUEOLF ¢ ¥ M2, Ya—550-MMcE
3 OB ELE B 2 ok, IERKERID Y § -
FuXFakEMElLTREL:,

B - Ok
WEICEE LTI, 158X 102 %93+ 4 X TNk

Table 2 Transportation route and time
R e— b B PP R

eSS b - o ANOREHES 2 MHEEL,
Flg. 30 LSt 0—MEx&MEkn & L, i
KiZi2Fig. A0 L hWHa v 57+ R E A,

2 WML, Az 5 - P L g —
DIMBEINY #0224 LT, 7 H11HicTable
2 kRLizA—trTHESRE,

Ly FREZAZD 2, FF» 2o08irlc
T pREDR CREMChABEC LD
B, MEh{ goEdilldvALr—af-vI v
o i B Y B h A LAz

BN I L—RAR—YT 2 EIC
EFI2T7hi a—DEE

Ly FRUFT AL, BEOIE{ETEEOHNM .,
Hf#80 1 BEERT F— A i g —F— sk
HTLEw, 25— ETONEMNTE ok o it

(Fig. 5). #FWhZtE#bORATIIEETY -
foo T LTHLVG-RE~ORUEER-T, Tz
=AM TOMHHEHEE F— o PR F—
PRI EEE LMW Afo T

Embark/Disembark $8# Transporter #i:5ERA hr. min. /5EEHH
Toba Agquarium = Magoya Alrport Truck 3 10
B B K e AR | &2 BERE o
Nagoya Airport & Chitose Airport  Airline (ANA) 1w
E gy TRk e ]
“Chitoss Alrport & Asahikaws SVSL  Track . 4 0w
TRIPHE M A= 8- L
Total (fYBMEMHE &) Toba BH = Asahikawa SVEL I 10 20

..E_



HZIH¥ TR LR AF— 3 Toa—T0¥S
Lot it TasLoickot,

TH25H B8 Q160 ¥ TR, TA
A fel, ¥t UME R SEOY =280 L, 1
[E115—204HMicR208i ) o s R L TilE s 5
T kTl (Fig.6).

# =B

Wikirh, v FRUT A2 0 2 B S e
THEATLWEOL{Be=T o2HE: LTHEAL,
ERMCESE s YRR L, RS
MR 7 T U TR PR RS L TR it % ik
b, oA LENE L. ZoiE, Iy
ExvAEciatbh, HPTHLEEOEVH MRS
af=ih, ol - TREALSETE ST,
YE. ARBRUEITR: S OMTEMAE Table 3
gLz
RSB LD b b, WX B RERM
Mop#Esa 6nkst, SiEkTiik~o—ifY
Erialfict-TERTII LT, JH
HDEE M S AT L U, Table

4 @m¢, ity s —HElckE~<TEh ¥
hs—6kg. 9—-12% 485 L1z,

N s = Afl=o 5 v FickiTd T'87TH
A p By AR OBERE F#EO08 H1BHE
i, Table 2 @i — k2T 9, Mire
BHEEEME AT E TR,

SEOBIRESTIR, 2 OBy o —
oML S, v Frohm, RRE. wEY
HEghS 1o K #110MB00 A O R EE (Fig. 7) L&
o FA e M4 ik LA X
DR b ITh T SIS, 000 A DHE % #i,
FLLAHHTHHREELESL (Fig.8). ¥
= b bR~ oBhERECNiA TOYya -7
o ¥ LORELSRALCERETI oL TEL,

W=

SMOBERARDOSHICHT LED E2EY
+5 &k, Mo T DD 2 T fo B
M, EEEE,. By Ar—Af—vF ¥ F
OEYFORLEFC LR RS OMREORS
L@ EmL s,

Table 3 Keeping condition of sealions at Asahikawa

e 3 5 AT A

Ajir temperature in Asahikswa MU ST

Pariod i) 10:00 15:00 Remarks (i %
July 12—31 Range & 18.0—30.2T 16.0—28.3TC
Mean ¥4y 22.8T 2.9TC
""" Aug. 1-16 Range WM 15.2-30.7C  15.0-2.8C
Mean fiy 21.9T 21.2¢C
Pool water temperature 7 =74 H1
July 12—20 Range WY 14.9-22.5TC 11.2=24.5TC
Mean ¥ 19.1T 11.7C
HEF R Lot} i
Food quantity Range 2.5—4.0 Mean 3.5 kg/day/animal




Tabla 4 Increasing rate of body welgnt

e g
Date @A Riend 3 F Bullg 7
July 10, 1987 59.7 kg 47.9 kg
Aug. 23, 1967 65.3 54.3
Increasing rate #ijnse 5.6 kg (9.4%) 6.2 kg (12.9%)

Fig.1 Exhibition site in AsshikawaiLeft end is show stage for sealions.
il MaTEkAsh s AKNE &8 EMF 2272

A 1
i FL
GF ST i
HpP
LS
S5
sP ST
LS
I DS
BY
& Hs sC
ST
Fig. 2 Layout plan of the show stage.
¥a=—AF—2A0 R
Remarks;
AS ! Announcer stand  BY @ Back vard DS ! Diving stand FL : Filter
GF : Guard fence HP : Holding pool  HS : High stand LS : Low stand
SC : Screen SP : Show pool 55 : Show stage ST = Step




Fig. 3 Transportation cage for sealion:
Oneside of the cage covered by wire— meshed panel.
i % D e L R —

Fig.4 Aircargo container. SHRHOUWH] 2 » 7+
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Fig. 5 Basic training for sealions in a dry pool.
F =T O N S

Fig. 8 Performance on the show stage.
a—AT— P TOMRE



Flg. 7 Aguarium displaved in the rest house.
VA Rad2cfi bRk BN

Fig. 8 Visitors around the sealion show stage.
Ya—AT—YEEEHE
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ATFAHBCLEZT 7V A9 b2A
Arctocephalus pusillus DFERIZ DWW T

Ko Pk A

M A B REN—E W H K —
iI TR UL W S S 1

On the Growth of a Pup of the South African Fur Seal
Arctocephalus pusillus Supplemented with Artificial Milk

Takaro TAKAGI, Kazuniro HASEGAWA,
EitcHr SAWAMURA, Naokr KAWAGUCHI,
MicHiYo MAEGAWA, and Hanme ISHIKAWA **

TOBA AQUARIUM

ABSTRACT

We reported on the supplement of artificial milk (AM) to our female pup of South African Fur Seal Arclocephalus
fusilius which was born on May 29,1889 in captivity st Toba Aguarium.

When her growth ratio was going down at 71 days old and she was 6.8kg in body weight, we started to supply
the powdered milk for the sguatic mammals (by Yukijirushi Co. Ltd.) with her. The AM was diluted 1:2.5
with water,

After hand supplying the milk with our pup, we always gave her back to her mother every time.

Our supplement work with milk for her continued until 53 days old and we stopped It from 84 days to 113
days old, because in this period we thought she was given her mother’s milk enough. But we had to give
AM to her between 114 days and 194 days old again.

She grew up to 18.9kg in body weight when she was 194 days old, however, diarrhea was found in our pup
twice at 119 days and 175 days old. when we decressed the amount of supplied AM and (1) supplying mince
meat of ambarfish Decaplerus morvads at 122 days old, or (2) increasing mince meat of fish at 182 days old,
her diarchea was recovared.

Chur pup began to eat a piece of fish fillet by herself at 187 days old, and we separated her from her mother
at 220 days old.

"HITE  H AW
**Present address: The Instiute of Cetacean Research, Tokyo Suisan Bldg 4-18 Tovomi-cho Chuo-ku

Tokvo 104 Japan.
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BHABRTIINTEZHIY 3HOT 20 44
kA Arclocephalus frsillus % BI7F L T35 b 1983¢F,
19856 1 (P 1987 IR I MENTIC IS L T B, Miim1080
o Fhicfke 2w T, BarTes
A6hY, oMb shkdsticizn, AL
FLoMssiTeTFEREh ok, TR0 S
ATHTE 2 TREAMTLAY 7 +A=TFTT>h
Zaloplms califoniowms EBVTE{MALRTVE
{Asakura 1962, W & 1987, £F - B3
1987)s LinL, TZ7Y Ak o bl LB
bl=TATAEHY LS R LoD
(Edwards 1962) MM TRALNRE 0, Bk
EfcsriRfofEficon Tt 3,

EELETRR

AWki1089iE s HoR ik hic 2 A0, H4E
By O TILE. ke Td - 7o WHE 19772 H
2HEAM LA, SHI21988% 7 H13H 1, M
F219904 8 HSB EML Lz, COTRRMEL
BOTAMEEME 47, MTERZ#E2m, 2.5
m, BITE2mdd—2Mic#l.9m, #1.05m,
F20.75m@ 4 v 2 2GR boTR M LT
LE, FhRATRKEMESo SR TR,

ATHDREICWI-DET

HAATHILEERHINMEY LR, BAEEE
4 —12Bl " BT& -, LinL 4 BilbL b EEsE
AT 50EB-THFERAETHLOTSITEINAS
h, Tz 9 Hid b RO RS S e (1.2
— 6.0kg.day), d6HEKE P AES B RT.
WiC 46, 3kgTH - T M2 33 H B TI28.8ke
SR LT bt, 69H M i26.Bke ¥ TH
Lz inb AT oS 2L

BIAAEICONT

FFLCLES, TU0RICHEFIE T A T 5, (FHLE
BEDTEHIC Y =—AF o —TBATEHEE
nEaf, WNEREEOm Mo, MHE
G =—nda—7, hEd el o,
FeEldom, #£18on) #d<, +F FMhTAE (Fig.l).

IO TH T~ 1.

DBl HFREL, hEEES ChrEd, hE
BHEOPROILE D F a— 7% 0L D i~
AT B, TOB MHRALELTF=2—FEHs
MEEA LT,

@F =2 — Tl AT & 5 ST 5 1,
SREM ML o LS hATR-TLE,
BSE Tl v,

GO FEH L MBEL, Fa—7 4% : o,
RO R A LAE AR S, ALTLIZAS~ITT
il TE <.

@F 2 —THER A LA B2 RTL, B4
Hp g, E AR D EFa—
FEG R,

HWHRIMEL 5 BNPRICWESET

oRIMEETEOTE
SERLIITIAME DML, 1R 20, WHES
HiefT oo (FRIBIAREGIRD L'+ ORCAR
MEGIT=to HH LA ATALEMEDS O K407,
W NE A2 T, BHiTablel DA THE,
WS FLMA O A B R A T DR 16
g/keg/day & Lz, BIERTIAMTE. e TH 12
DT, WD A LALBMES T ERT 220, ¥
fo, ATHEBETSROREES (1987) i,
ATHOZSEE L. cORBETEAYRITI &
A (Table2), MEOETESI0ETI0.0kgs
EiHestm L (Fig. 2)a

Table 1. Composition of Powdered Milk for Aquatie Mammals (Yukijirushi Co., Ltd.)

sccording to Yukijirushi.

Water Fat Protein Carbohydrate Ash Calories
(%) (%) (%) (%) (%) (kcal ~100g)
2.0 75.0 18.8 D.7 3.5 783




Table 2. Ingredients of artificial diet given to a fermale pup of South African Fur Seal Ariocephalus
fusifius per day. Wa uzed Amberfish Decapterus mouadsi for mince meat. After 137 days

old the pup ate fish by herself.

Ingredients
Age i
(days) Artificial milk Mince meat Water Vitaming
{g/kg body weight) {g/kg B.W.) {ml/hg B.W.) supplement

73-83 ” & Leberthio

114 - ¥21 liguid
2ml/animal

122=135 12 &.0= B.7 an
136176 12 9.3-11.4 30
177 -181 8 8 o Saa vita
182 =186 4 12 22.2 0. 5tab/animal
187-194 4 4 10

L LB4AMTF = —72AL, FAMNE -1
Bic 3 o2 DUIHE L7 d e fo s, RRELMHHcilT
WE AR L, WSS R L, EOW%, B
O AT EE W Ok 108 0 T2, 3ke 2 B L 7
£ S ABLL0H K B RO BT R 2 L, o
ML 114H K TI0. dkg =M LicoT, AA S
B L, MEEAE LTIl oRETE
AEEREL, ATARHLTLLMI9HKENE
WERCFHAED AL, ChicHl, 1216 K
EREETT TH¥E| OHEM), 122005
HBRAGEMA L, AT 2 Decaplerus marnadsi @
IVeEEBRS Lnln A, 126HEELETH
RME L, 120k S1T4NRE CEALRY 12/
kgfdayd L, a7 903 ¥ FROES RE122—-135
AKT6.0—8.7e /kg/day, 136—1T6HKTI.3—11.4
g/hg/dayd Lz (Table2) L2 4, 122NKT10.2
ke T® - Tofirl R 4R e 174 H I 1220, 1he & 5
Lt (Fig.2)a

ECANISHEL VU ERCTHREL S
hizZ ki, 1760 RCRELMML TH#E| o
SiEM) 1TTHMEEA RS 8 g /ke/dayiz, =
AT ROI YFHORYSRYEE g/ /kel/dayio i
Lz FHliaise, {Fomizlal o mcikl?.s
kg ¥ T Lz (Fig.2)e £ ZCIBZHIMTRAE
EWIC4 g/he/day ML, TATE0IYIH
O EE#L2 g efdayic BN Lz k- AFER

DRI T, ISTHIRC R TR SE L.
MBEK L Y RS T 20D BE L haTH
ATWEOTH | sRES AL A, 1BTOMIICT
T S %100 g B L 7=, 01040 RE THIENS
FE1AL1EEL, BAREd g/ke/day, w7
FOivFROKRENREI.6—4.0g/kg/dayk LT
Bz (Table2). 195AMEN AT OO S
OHE AN LT, B v sl
B EdE L. ZOEATIEROKRIT19.1ke
T (Fig. 2). M, 229 MTEEEONMG
il Liza
ORE

Fio¥ 2 3 YO HOTATAORIE Mk
1 HEOTARMM H1IAME TL A5t (HAS
3, FiR) 20ml/day®, WiZ136H kb bR OH
HEAET-LlMHRE Ty — 5 (CHRE,
WO 058/ AREE Lz, ol LSk L
TLWRBEOMSGIIEMETRE 2 3 vREEY
Lighroics

H, BEECISARE LTS HRC THM A BRIz,
chiesf LEUTFoalE -1 12HOTFHOM
RIZIEMTHRAR < ¥ (KHAENE KB
EEFT2AIVR (KA 7 203 vBEE W)
#, 12Z2HKD HIBHMETE Y =vRTAT ¥
FHSL, 1220 HEAREMS L, TIOI
v EOES MM Lz oA, 1260 MELERE



E LAz 14, 1230 M FHIC &3 IR AR 1k
Dz, RGO TS &, B Lai-w,
FAMATRL T4 v LA (BRI 7 44—,
Hgt), oMM ETok.

Wi 2 M EHO FMTIZI7T6HK NS 3 BHl= A
Ui DEIFRRE. MDD offRfis 2, 177,
ITBHMc A 723 vk Lo# (K47 2o
YR S5 oBRDSSEiro AR
Too TCTITOHMSGIBAAME THASH T v &
2 YHERTEE <Y F Ly 2 2 (MAME A0
72 ¥R, av=vRTATI yOROE
W friy, 1820 E DSARL MM L, 3
vFHOEFREMP LA, IBAAKSHH
ORI HIC R - o5, 2EADTFHRT
kiR L D A RARKO N TR S ¥ 2 2
YHTBETaFr734ThF (Ta?r—i,
3 v #) ofrhERAERET -7,

* R

APk ERT, 1083, 1985R FI9STEC £ h ¥
hl1fFe e LRl THR L (RH, 10989), £
LT19soffic oMb & M L, SR oMl
W E CEMIC S Lt EodEid LesH Rz
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Table 3. Gross composition of artificial diet given to a female pup of South African Fur Seal
Arctocephalus fusilius per day and South African Fur Seal's milk reported by Rand (19856) .
We used Amberfish Decaplerses marusdsi for mince meat, but we calculated the composition
based on the values of Horse Mackerel Trochows jopersoes reported in List of Composition
of Japanese Foods(1989), So these values aren't quite correct,

Age Water Fat Protein Carbohydrate Ash
(days) (%) (%) (%) (%) (1)
73-8
T2 Zl.4 . 0.3 1.0
114-121
122~-135 72.1 1B.9-19.6 T.0-7.7 0.2 1.1
136-176 72.1-72.2 18.3-18.8 T.8-8.2 0.2 1.1
177 - 181 T2.2 18.2 8.3 0.2 1.1
182 - 185 8l.2 10.02 7.54 0.1 .84
187 - 184 72.2 18.2 8.3 0.2 |
South Adrican
i N.D. 18.6 10.0 M. 0,86
Fur Seal’ 5 milk
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Table 4. List of four South African Fur Seal
pups’ age (davs) when (A) they
started to eat fish by themselves, and
(B} we finally observed their mothers'
nursing behavior, and (C) we separated
them from their mother. All four

pups were born in Toba Agquarium.
No.1,2, and 3 did not take any

artificial milk.

Pup | Sex |Birth date | (A) | (B} | (O)
No. 1 & |1983.5.29, | 202 o7 330
No. 2 & | 1985.5.30. | 185 a0s 564
No. 3 b 1987.6. 3. | 5 = T24
No. 4 -] 1989.5.29. | 187 - 229
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Fig. 1 . Equipments for forced feeding of artificial diet to the pup of South African
Fur Seal. Funnel,tube,and bar with a hole. Inner diameter of the tubs measured
& mm, and outer dismeter measured 8 mm., We used the bar to keep the pup’s mouth
open,and put the tube through the hole into the esophagus of the pup.

Amount of food

(g)
= 500
Body weight
(kg)
m .
-t 250
10 p—
-
.-.
o . | | 0
70 100 200

Age (days)

Fig. 2 . Body weight of the pup of South African Fur Seal Ardocephalic fusilin, and
amount of food, which we supplied to her. We found diarrhea in her at 119 days
and 175 days. O : Body weight, @ : Artificial milk, Il : Fish meat.
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Exhibit Plan and Method in New Teba Aquarium

Hajme NAKAMURA

TOBA AQURIUM

Abstruct

In these wears, there are many plans to build or renew Aguarium in Japan.

The first stage of the New Toba Aquarium(about E5% of completion) was completed in July,1990. The New
Toba Aquarium develop a novel method of exhibition highly eoncerned situstion and possibility of Aguarium.

Fundamental ideas,which we have been keeping to make exhibits are being Museum first, and exhibit dramatic
life of animals and offering excellent observative situation for visitors. We think that Aquarium should be as
a facility of social education more than being institue or breeding facilities. That's why Agquarium would be
neaded from Society. Drama means lives of animals such as relstion between animals and environment.

As for new methods of exhibits, we use a plane, acryl-glass for tanks to keep naturalistic view and as leading
line of inspection,there s no one-way route in Aquarium and each exhibits are arranged in thematic zone

provided special video program.
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Fig. 1 Decolative work at Coral reef Diving tank

Make typical coral reef in the tank which
capacity is 1300 m for the life of coral reef
fishes.

Fig.3 Amaron tank / JungleWorld
Fecreate Tropical jungle scene on the ground
space of the tank that exhibit giant [resh
water fishes live in River Amazon and
demonstrate artificial squall, lightnings, etc.
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Fig. 2 View of Marine Mammal Kingdom
Replica of a shore in Antophagasta,Chili,
South America.
Provide under-view area to observe their
splendid swimming.

Fig.4 Archer fish tank / Jungle World

Use live plants to create natural scene
includes surface of River.



Fig. 5 Frogs of the world / Jungle World Fig. § Waves / Marine Mammal Kingdom

Use live plants to create natural environment Make artificial wave of its amplitude is 100
for frogs. o by compressed air, 24 times per minutes.

Fig. 8 Acryl glass gallery [ Coral reel Diving

Visitor can get diving feeling easily through
this gallery.
Use plain glass not to cause distortion.

Fig. 8 IMumination board Fig.10 lamps
Some of tanks have an illumination back
board. Lighten visitor side of tank and make dim
V5, Viewing—side glass; BS, Back-=ide pther side.
glass; ST, Semi-tranceparent opalesque Uss mercury lamps mainly.

acrylic board: DI, Diffuser: BF, Blue
flucrescent lamp
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Fig.11 Under Water Light Fig.12 Main Street

Make color of fishes bright and clear under Main Street is connected with each Fone.
water.

mmmﬁl
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Fig.13 Provide two types of gallery Fig.14 Gallery / Jungle World
Left below is main gallery and right side is 56, Stage gallery: MG, Main gallary;
stage gallary. ET, Exhivition tank: MS3S, Main street

e .
= B "
el
Bl B
e
[ e
e g R : 4
=TS DR
’i-;.;jl"' " 3
e r,_ﬂ Fig.16 Identification sign
\ ‘L' "'n ' Overhead signs identify an animal through
; photographs and list the Japanese nama,
English name followed by its genus and
Fig.15 Fish watching card / Coral reef Diving species.

These cards are helpful to identify fishes.
— B



Fig.17 Guide Book Fig.18 Video Screen / Living Fossils
Guide book shows Aqurium Information, Provide a 70~ inch Screen st each Zone.

cxplanation of animals, Investigation,
Keeper's Work etc.
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JE 83 3% A LIST OF ERRATA

P.13 1,12 Lepidobatrachus iaevis —== Lepidobatrachus laevis

120 =v—be$Hxz Bufo melanostictus
—= #FFeFHxzN Bufo marinus

1,23 Hyla septentnonalis —= Hyla septentrionalis

BTk LR FEHNo, 3




IE B 2= A LIST OF ERRATA

B& 1.5 P.9 — P.10

Hix 1.6 P10 — PR 11

H& LT P.2§ — P37

Bk .11 ALHMRIc LD — ALK ICLS

P.13 £.12 Lepidobatrachus igsevis —= [Lepidobatrachus laevis

120 TL—kF N Bufo melanostictus
—>= FAeFHxzN Bufo marinus
1,23 flvla septentnonalis —= HKyla septentrionalis

P.38 Table 1 May 21,1983 <-— Jul. 29, 1983

BTk &E#iNo, 3




IE 3 3= A LIST OF ERRATA

Bix 1.5 PP — P10

Bk 1.6 P10 — P.11

B .7 P.28 — P.37

Bk 111 AW EE — ATHH#BICLS

P, 13 £.12 Lepidobatrachus isevis —» Lepidobatrachus laevis

i 20 wl—t4Hxn Bufo melanostictus
—= A eFHxzN Bufo marinus
(.23 Hlyla septentnonalis —= MKyla septentrionalis
P27 1,24 Husa husa —= Huso huso

P, 38 Table 1 May 29,1983 <- Jul, 21,1983
RFIKER E£3No. 3






