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1. ¥ & @ #t & Organization

2000.12, 31817
4 B CEEIRE BTk Toba Aquarium
ATTEM ~HREBTH I 36  Toba 3-36.Toba city Mie Prefecture 517 8517 Japan

MEE¥  Number of Employess 1434

& B s ##7 =0 Haruaki Nakamura, Executive Director
WETERiER A E M3 Teruo Kataoka, Executive Vice Director
RLRs ik 1 # it Tatsuya Havashi, Managing Director
wERER ¢4 5 Noboru Nakamura, Auditor
Al T 1S ¥ & Hajime Nakamura, Project Director

MmEFSmEarsEmeE &M E% Masami Furuta, Manager, Marine Biological Lab.
EH TN Board members 44
FEHEMER  Adviser 14
¥ # H Curator 8 4

1 At Organization
fE F Director

HIfEE Vice Director

|
| | | |

B 15 75 S 2 AP b1 MR 1 AR HEF 2 HEHIW
General Marine Planning Admission Restaurant Marchandise
Affairs Biorogical & Public Tickets

Laboratory Relations
144, 404, 74 284, 324 244

A8 ¥ € Admission

KA ¥2.400 A ¥1,200 shiE  ¥600
Adults Children 3-5yrs.

A ffF % Number of Visitors 200045 1,052,9714
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3. B+ H¥FEHE Annual News Topics

2000

1HA1H AROH S— =T AR A—T

1]Jan. MNew exhibit “sea grass” tank opend to public at Mermaid zone.

1 A13R TR CHBEhAE AR~ 3 A

13 Jan. An octopus with 31 arms was caught at Sugashima Is., Toba City, Mie
Prefecture.

2H11H (rREEEORECLY, T ra—THEREDOPR.

11 Feb. Toba Agquarium cooporated with the lse-tax office for campaign with
a sea lion show.

2 H23E AT LKA DI ESE.

23 Feb. A Nawutilus pompilins hatched. This is first record of breeding for third
generation in captivity in the world.

4H1H AFAVOFLELABEERDE, 4HSHIEZEL.

1 Apr. A female finless porpoise Neophocaena phocaenoides was borne, but she
died on B April.
BTAREHOTVER TRKOBRRT, PEE5.
New television program “ The travelogue of water planet” was telecasted.
This program was produced by Toba Aquarium.

4 A15H HEORA+AY Tok; L,

15 Apr. A male finless porpoise Neophocaena phocaenoides " Rom " died.

4 A26H fEDaovAAToY T£15; L,

26 Apr. A female Asian small clowed otter Aonyx cinerea " Momo " died.

6 H22H AT A NHICHEORE D EE, B T<H0,.

22 Jun. A Commerson’ s dolphine Cephalorhynchus commersonii gave birth
to a male calf. He was given the nickname “ Kururi”.

THEH “RETCAFA ) RS, ERET,

8 July We had rescured a wild finless porpoise Neophocaena phocaencides at

Hutami Town , Mie Prefecture , but he died next day.
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A uTrAAoFbe L EEhs s, BEARICEL.
A Commerson’ dolphine Cephalorhynchus commersonii gave a birth and

a calf couldn't survive.

MR L O D ETHA.

Summer school were held twice for youngsters on July and August.

FHZUT T2 o, fHMBITHE,
A male South American sea lion Ofaria byronia “ Kuro ™ s 27th anniver-

sary of coming to Toba Aquarium.

Pady TLeAnh) GIHK2E,
A male dugong Dugong dugon “ Junichi

s 21th anniversary of comming
to Toba Agquarium.

A A Y Nod687 75 M2T4E,
A male finless porpoise Neophocaena phocaenoides “No.36™ s 2Tth an-

niversary of coming to Toba Aquarium.

FF o AN TR ETh,
Twelve Eleutherodacivins monensis hatched.

iR RkPobll;, -7
Special exhibition * The water snakes ™ opend at marine gallery.

EHRYEEOF=F LA a¥ERER,
We exhibited Synanceia verrucosa that was first record of catch in Mie
Prefecture.

AVZHFA=TFTLH TH=0=,, Fidira=Fta—T5,
A male Californian sea lion Zalophus californianus californianus

“Carry " made his debut on sea lion show program.

R A B b
Three toco toucans Ramphastos toco were released in the green house at
Swamp in the forest zone.



4 #HEMBO-HDORES Special Program of Social Education

1. EE5 4% %IE Special Exhibition Qutside the Aquarium

BUEABHTR=RRIHERSLEEEL Y OEREZT, SMoMETHYBSLUER, L7, 51
2N, VTR EZRAWEMEDIE 27> Tna,

LR

# fr =WREDIghEE -~ X3 (AERTHERTS)

BHMEIRRT NN S & L2l

L M 2000(E2H4~6H

X EB —ERISERSOZET, RASHoMEEERR oL il B e
R, WMEEThONE, BEERRHD,

PR AKICEDEOHRE TR, Jea, SALAALTHEZL, 200 Y,

Toba Aguarium make a mobile exhibition, with our keeping animals, zoological specimmen, slides,
VTR and so on, according to some request of the association of Museums, organization and

others.
2. WEHEHE Summer School

VAERFFEE, 19876, SHREFSASOBERME T TiTbhic "THFol O SHH kYR,
¥EGICREEHET. RAAEERAORREL LTEBLE, Zhit, FLLTHES, 6FLTHRIC,
FFARE L OIS E 2 KBS D Z LIS L VARESRBEOERNMERE 52, 0P TRESN.
BEhH, WREOTAEZHLZ L s Lk, ISR, SEOMRLHY, BOABRM L AMWETT,
My EiT- T2

EMEIEA 200067 ASIH~8 AZHRUE A280~30H
BMAE HE SRR
N F 1.8Tkloty toRELER
WO L 220 TEHR L, KEEAOREEZ Ry Lk#E, B8 TAkEEHeEET5K
WEED B,
2. REBNHELANVIE (HME) OBT, SMORELERELTo =,
3.3 =RIERESLCD
HOEOAMT, RELTAHERE L, I =KEEE SRS,
% BSIKIRRER

This program has been carried oul every summer season since 1987.
Through this program, we would like participants to grow up their interest in natural environment
not only basic knowledge of biclogy.



3. EREHORLEL Lending Service of Own Materials for Exhibit

B UKBREE T, FIROFEEHE MSiEdORIc R4 2 B TBROEMRIc L v, MPFELHL T2,

Toba Aquarium 1s providing our lending service of materials for science display.

4. ¥3¥k+t=+— Educational Seminar

FOFAREE CRIBIEL Y, AHPERRK~OBEREEDSZ LEAME LT, L& LTESRITOEE

BRI, NEREAHMES LB IS —2HEBELTWD,

EMA  R1ICELE,

In order to have a deeper understanding about creature and the natural environment, Toba Aquar-

ium organized several seminars targeting mainly students of school excursions with the staff of

Toba Aquarium acting as instructors.

Educational seminer

Mobile exhibition

-G =



*1.

20005 - B¥t = F—REZEO1H)

A-H fk £ s o H:-B8 B & # A 8 0y
1.4 | KEai b T=h g 8 |# B E X 713 REAE (&% BL I a7 |4 # % 9l
2.0 | R R 4 1= & b ) 973 | RilS—n-dn—7 45 | A E ¥
3.2 | =R AN CEARE S 40 T B} ik ¥ || 9.2 | BEEEE (SR o |= 5 il
4 716 | K7 A2 ras A | B o W 1078 | Bl (B GLUL) 52 | s B 4
4./20 | SEREE R (Rclmpm) | 118 | W 3% || 105 | B EE (AR | % W I
425 | Ml (EE ) 83 |l # ® A 1076 | AR AR 115 | & # % &
4725 | AR (RNET) 1 | & # i A || 106 | el (AWt 59 |4 & A& L
4,705 | BHmEEs (ORED B | & || 1010 | B (KRR 67 | B # EH A
4 .06 | BuoERr (L) 151 |5 #F B Bl || 10710 | dbs22b (AT 9 | & W o8
A727 | IR (E-nieL) T3 | # W o3 HE || 10711 | mhlAvEEE (KRR 56 | iT # % &+
4708 | TR (k) 30 |dE O R | 10710 | SRR (E-kn ) ol L
5.8 | Bl RN 111 |3l # & ) | 1011 | AHEAASE (B 138 | & = R
5710 | Wi (AR 46 | W H i 0| 10712 | db Ao (AR N} E N
5710 | BEEkaEL e (FKRET 931 | W B X || 10713 | deFeShEE (R 9 | # & R
5 711 | B CRIERT) 68 |iICMFEE & F || 10713 | ardo it (Al i) B | = £ A 9l
§5.711 | g Etey AN 1 | & & g || 10713 | Bdiehaebr (fe R L) LN T o
5711 | VB cErE (BRI B0 | mFom o || 1013 | RS EEE  (RE) 5 |MFB ]
6715 | HRim e (A g5 | & —% | 10715 | s A s—n— 45 | M IE %
5715 | FbfhEse LR e S B || 1016 | SRR (B 5 L) 121 |#HATHRE
5716 | Bl (BRI 93 | R M OB OB 1016 | JEETEE (AT} 48 |hdkv g
5716 | M RS AR T2 | & & || 1017 | Bl (R RT) 114 | W @ meER
5716 | B M Ekr CpRHE) o |k T L | L b I i o U HE) 108 | W & B A
5,716 | bRt SRR L) PO 7 || 10718 | AR (CKRRT) a7 |® | 43
5 717 | &9 e (FELLI) 0 | Hy{EE || 10718 | s { f i we) 7 | M &
518 | B FALFRE CRIEHT) 97 | & % g || 10718 | FHBRIAFE (Bal) 5 | M ¥
5./18 | FCE R CABEHE) 66 |4 W L || 10719 | FIEFFACER (KBEATD T | & &
519 | drsueeb G 42 | #H % B || 1019 | RERASER (KB 102 | AR
5719 | philiEsE CKENE) 85 |4 & B || 10720 | §OpiseaibE (KRR 8l | Ear I —&
& .72 | EiERE CrhbaT) 100 |3 # 8 4 || 10720 | sl s (W) 40 | W O R
5 /22 | PG (AlRiE) 52 |3 # B R | 10723 | A shaEEr (%) B | HE E L B
5 22 | AR (R 136 | & # £ F || 10724 | sl vpds (A REKE) 119 | & & ¥ A
5723 | BiliShdiEE R 73 | R || 10725 | e (AR} 68 | B = X
5 ./53 | HRtRE R CRMENT) B | W o W || 1085 | Bkl (EHBL) 113 |ifi ¥ & W
5724 | @ (AN B0 | W OiE s A 1026 | meEAERE (KR 06 | & M % i
5,724 | Vel CAE) 79 |l #O8 R || 10727 | HHETE (Bt I i T
5725 | Wl - JERFEE (ML) 181 | & #F B A || 10,730 | BARMEE(CEH P58 B2 | B E %
5725 | Pl ke CRIBRHE) 25 |# & | 1121 | Sl (KWL 121 |f& 4= W W
5705 | [Eeg |k () 133 | 8 WF ke || 1171 | $Fm 2k U RE) B | # B 7
5726 | Wi deupegpy ] o | F B8 | 1176 | Tkl (K BRF) BB | @ @ A
5 /06 | MO R (EhiRT) 94 |t OB || 16 | PRFE (KWERT) 60 | M B W 4
5./°20 | Frfsve CRisRE) | 112 | ah B 3% B )| 1077 | BPReEeE (KB I7 |k & % &
5.8 | = /Wb (AT ) 27 | A& B 1177 | Rt { A BEAT) 49 | @ W O HE
6.7 1 | Bk dees (AT 8 |= = | W 1178 | KEWATHRE (AT} 60 | m @ B
6.1 | SBFE CRBRR | 135 [$eskFRE| 178 | =i (KR 53 |E W it
6.2 | Brdcs it e 1) 9 |E M E & 1L79 | RS (AR Bl | & M oM
6.7 7 | IR ] o0 | Mo R || 1079 | BiEeaEE (KB o | s H O A
6.7 7 | S CARIERT) 76 (Mm@ B 110 ShEdEE CRRRD T | L W 4
6.8 | AR (KB 22 | kM || 11710 | emd g (RER B6 | b B Fu 3%
6/ 8 | Mg Cotliep) | 59 |8 & 8| 10L710 | BT ELOeEE 80 |9 # & |
6720 | Wil (=W | 208 | B OE %1072 | nARRBES S 15 |4 # =
T/ 6 | FArE R GO AL

|
~3
1




5. {tERE - ffFE4 &L Special exhibition and program

1. 4 <2k special program
B3y ¥ —F¥7— Back yvard Touer
HER -MoBFERS AL VKEROBRZFEEERSRAT S KENOMEAER T2 TR,
HEROFRHBELXRLLICLY, B ~ORE, BREFEDHTLO5.
This program is that stafl guide and lecture to visitors in back yard at Toba Aquarium.
Visitors will understand facilities of aguarium and more interest in animals and nature.

M P:4~6H. 9~11A0H2, B4 1@n
BinA¥: 4444

m 7T SiAEH®  Lecture & Classroom : Jellyfish rearing

BAKEETRARTIN., 775750RT. BMOTRL LTHY. RCEREROa—T— 4653,
FECIREETY FXFEHTT2 i t0EE. HBLETELANT5.

Toba Aquarium have Jellvfish corner . and we study jellvfish to keep and to breed.

In this class , we teach “ how to keep jellyfish at home " .

TAX2IHE
Ml f B :2H209 -278, 3A +12A 198 200 -26R, 4A2Q+ 9A
EnA¥: 7634
+h4 2 75
PAfEH : 9 5100 - 17H - 230 - 24H
BAE: 2334

B A e piEEEE  Experience of trainer for dugong in the keeping lank

HiE, oYy (et OEBRREMHETSEY, BERSEMAICABICA D —HIckERALT
nH. FORKPEBERE —ROF A A—CHEBRLTHLE .

Usually, staff of Toba Aquarium dive into the tank of female dugong “Serena” to take exer-
cises for her health. Some of select amateur diver can be enjoyable good chance in this program.

B o# B:2R, 3A. 6A. TH. 108, NAOAMA
BMAE: 264 (HE14)



2. iEEE Special exhibition
R AFRAMOAS TA P s —L ARERE  The 4th Mermaid illustration contest

B KB CRAMBEROETFALENS oA T2V AT T 4—2EHTLTWS., FHIZBRA,
HERERLSERO-BMELT "AOS FZA Py —n ZRELTVWS, FARIBOT— it "TAflOfK
$#, ELTEMERM, TOVr6 AREMRTAERTLE.

Toba Agquarium have kept dugong and African manatee that known as creature from Mermaid
legend.

And we hold “"Mermaid illustration contest”™ for global enviromental protection.

4dth contest's theme is “ Mermaid have a meal ", 27 winning illustrations were exhibited at ma-

rine gallery. - I 1

1
o &

FEEER . —MOMB00,%, AP ORE2504 b
FHEHE R 28 % H
BN (B AREES) y
HFAE (FF A +—)
BRI < 20004211 HI0R ~20014F 1 A 9 B
B iYL ¥yT)—iEh

mFch e Special exhibition “Snakes live in underwater world”
0MEQFENAETHLZ b bENICHDYE, KPTESTACOMMNEEERER, S50, Biglh Y
VR LI,
The Ancient Chinese calender has a 12year cycle, each year representing the name of an animal.
The following vear would be the vear of the snake. 5o, special exhibition was held for Water

snakes and Sea snakes.

b4 & : 20004E128 2 B~200142 2 H29R
3 Hi:=wl¥ys)—




6. BRPKKE MEHY—KR Animal

il #

Flia®¥ CNIDARIA

EFO®R# HYDROZOA

7578 Leplomedusae
Yo S/7F  Eirenidae
¥¥ero7y

#7548 Siphonophora
e o548 Diphyidae
| S e

$E0578 SCYPHOZOA

MO4YS4H Semaeostomae

F+0935% Pelagidae
gl e i

S XSS Ummariidae
TXrGH

HOY 548 Rhizostomae

HhH 25558  Cassiopeidae
Yhys Sy

22778 Mastigiadidae
Farzy

fER¥® ANTHOZOA

72 YA E Alyonacea
%= k% Alcyonidae
Ui/ aRo—H

+B Gorgonacea
FoAS¥EHE Kerosididas
2iUvFY

HuU e FRE Plexauridas
Zhy¥
Z2F7hYF

af
LY

Tima formosa

Muggiaca atlantica

Chrvsaora  melanasier

Aurelia aurila

Casstapea  sp.

Mastigias  papua

Sarcophvton sp.

Anthogorgia bocki

Euplexaura crassa
E. curvata

10 -

Inventory
2000.12.31

HAE

60

bh

700

115



LFEF  Eliselidas
e E S

A+¥wFr4HE Zoantharia
ATH¥wFo4HE  Zoanthidae
L DARFHELF v

ADATFTFEAF 7 BO—H
TARATX L Frr 01K

Verrucella umbella

Palythoa tuberculosa
P. sp.
Zoanthus sp.

ot UA+FoFy 25 Fararoanthidae

it ) AP Fyr
fxu—RY 7

AYFF+ I8 Acliniara
N d4JF¥Fv 5 Stichodactylidae
Hdf VE TP
NEAL VX F D
ABNFIALIX L Fxs
ETEESAVEFOH  Actinostolidae
ol o S UL Sl o
RS FHT4 A5 Paractidae
0w TF T TR
TARLAVFF0H  Aclinidae
T A RL T Y e

Ha+ ¥ T8 Coralimorpharia

AU FoFo 7 ELH Discosomalidae
THALVFTF TR

AV ELF X T FFO—H

4 o wdE Scleractini
Nt A I8 Pocllloporidae
NFY A B TO—H
S KA LB Acroporidae
I RYA DT
EZ 7&H 05 Agaricidae
aay A
A4 +Y IR Mussidae
hodx bR s AL
antH A
AAnFTHEH A
o
HH+ =42 I8  Merulinidae
XA HHF T
944 L8 Favidae
FigxtoA

Parazoanthus gracilis
28 5D

Entacmaca actinostoloudes
Stichodactyla  gigantea

3. haddoni
Actinostola  carlgrens

Prasicyonis  maxima

Anemonia  sp.

Discosoma  sp.
D, sp.

Pocillopora  sp.

Aeropora sp.

Pavona decussata
Acanthastrea lordhowensis
Cynarina lacrymalis
Lobophyllia hemprichii

Svmphyllia valenciennesii

Hydnophora rigida
Caulastrea tumida

40

82

10

Ead  [ad = s



Ea4 I8 Trachyphyliidae
el R P |
Fa2 A48 Caryophyliidae
Aot A
IXFwdAo
4,37 Dendrophyllidae
4 H¥F
AARYAFH A
Tagidygo
AsIFxY A
o §

Trachyphyllia  geoffroyi

Physogyra lichtensteint
Plerogyra  sinnosa

Tubastraea coccinea
Turbinaria peltata
Dendrophyllia  arbuscula
D. cribrasa
D. ifimai

HHE®#®» CTENOPHORA

FF#@ TENTACULATA

h7+95%7H Lobata

A7 +4234F Bolinopsidae
bl - X

wiEmy MOLLUSCA

W28 GASTROPODA

[RIEEEE Archaeogasiropoda

T EAHAF  Pleurotomaridag

a4+ Turbinidae
EFHFx

iff 28 Mesogastropoda
ZUVUHA# Cymatidae
Ry ira il
#adfz
F*+=+3 Bursidae
I Ml o
4h5H 458 Cypraeidae
¥rwThTHA
RFRITA

#i@2E Neogastropoda

FOFHAF Muricidag
Th=i

IS4 Buccinidae

Bolinopsis  mikado

Entemnotrochus  rumphii

Pomawlax  japonicus

Charonia  sauline sauliae
Monoplex parthenopewm echo

Tufusa lissostoma

Mauritia arabica asiatica
Ponda (Mystaponda) vitellus

Rapana venosa

= 1% -



THFRT Kelletia  lischker
4 FwH&HRS5HE Fasciolariidae
TH=% Fusinus  perplexus

#UEEZE Gymnosomata
N HRAHAHE  Clonidas

Al A A Clione lmacina limacina

“HE#E BIVALVIA
TIAF LH4 B Veneroidea

LeaHAH  Trdacnidae
byl Tridacna squamosa

TAE#® CEPHALOPODA

VY4 HhE Teuthoidea
Y4 h¥# Loliginidae

FAVAH Sepioteuthis lessoniana
J\BE Octopoda
¥4 2% Octopodidae

JEH O Octopus  cyaneus

#ILHAB Nautioida

A7 LHAF Nautilidae
FHALSF T LA Nauwlilus  macromphalus
Ao Al A N. pompilius

HiE®Yw ARTHROPODA

o MEROSTOMATA

#|fEEH Xiphosrida
HFFHZE Limulidas
TAVAD S b H= Limulus  polvphemus

$E#E MALACOSTRACA
%ME Isopoda

ATt Li-F  Cirolanidae
b . e M 4 Bathynomus  doederleini

+H#E Decapoda

10

19

14



#rEAIER Stenopodidae
FhrEAE

#SH T ER Rhynchocinetidae

o B -
RYIEH Alidae

b el B

<l 8 P - = o
e i g
F+HIEHR Palaemonidae
Friioy
FIF#  Hippolytidae
THrwEZE
FOA By iR
YwdExr
TyRTIER Alpheidae
=R TR
TFuRoxe
4S5/ TEH Pandalidae
Pt Bl o o
A+ I tH Palinuridae
i B G = o

p s B e L o o

" i = o
=T EFR Scylaridae
oYz
afEIxy
izl
EAEIZY
¥ EAHYHE Diogenidae
AFEIXFEHY
YAFFERY

A a3
Ry FAUR  Paguridae
SR ERY
S H=F Lithodidae
AHTY =
h=#=LH Porcelanidae
AR =Fv
Thivh=F=v
FEFH Homolidae
AAEREZ
#15 w/if Calappidae
SFRTG el
FFTH T s
AHARRD T i

Stenopus  hispidus
Rhynchocinetes  conspiciocellus  var.

Caridina japonica
C. lencosticta
Paralva compressa  compressa

Macrobrachium nipponense

Lysmata (Hippolysmata) wvittata
Lysmata debelicus
Saron  neglectus

Alpheus  bellulus
A, brevicrislalus

Pandalus nipponensis

Panulirus  homarus
P. longipes
P. Japonicus

Parribacus  faponicus
Seyllarides  haam

S. SGUATHOSUS
Seyllarus  cultrifer

Dardanus crassimanus

Ix pedunculatus
FPaguristes ortmanm

FPagurus  similis
Pargloniis  hysirix

Neopetrolisthes maculatus
N. ohshimai

Paramola japonica

Calappa hepatica
C. lophos
Fof Philargins

_]'1_

73
7
10
157

105
15

54

30



aEFH=
JEH=H Majidae
EFrXiraA

BT A=
T =

TS H=

2=

dad) H=
Ei-H=—F Parthenopidae
Bicdi=
FATaoH=# Geryonidae
FFxz o=
FIFH=FH Xanthidae
g St BPRS i | f
~Y rY=wrPagii=
ThHww@aghi=
=iy =

A ThH=
FeFyx =
A4 H=-F Grapsidae
EToEH=

ER#@ INSECTA

H#WME Hemiptera
24237 F# Nepidae
FA DA anT
H A agF
THhwEl
%4 Li-f Belostomatidae
& A A
G AT rEIHA

BB Coeoplera
A0 Dyticidas
suaifodany
Mooy
FewfaHy ) rrdny
wioday
iFriddiwdoIunry
EA¥wTany
S Bl o e b i 8-

Matuta banksii

Camposcia refusa
Macrocheiva  kaempfer
Maja  spinigera
Naxivides mammillata
Hyastenus diacanthus
Schizophrys aspera

Parthenope(Platvlambrus) valida valida
Chaceon  granulatus

Atergatis  flovidus
A. reticulalus
A. subdentatus
Hyvpothalassia  armata
Pilumnus fomentosus
Lybia tesselata

Eriocheir japonicus

Laccotrephes  grossus
L. japonensis

Reanaltra chinensis

Lethocerus  devwrollei
Ei indicus

Cybister brevis

C. Japonicus

C. tripunnctatus  ortentalis
Hyvdaticus bowringi

H. sp.

Rhantus pulverosus
Sandracotfus sp.
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WEEY ECHINODERMATA

#EHAWM CRINOIDEA

M ELSEH Comatulida

432 LA E  Comasteridae
i b S804
=PRI
DFTRIi¥

ErT# ASTEROIDEA

UH4 B Paxilosida
UHA4H# Astropectinidae
b i = 1

£
E

- Nt

FheERTE Valvatida
27k FTH Oreasteridae
=27Ee T

FHE RTFHE Ophidiasteridae
THE FF

THEFLF
dHh4 e FTH Goniasteridae
FHIFLE LT

EAETH Spinulosida
4 F=%E FTH Asterinidae
i -

Y E FTE Forcipulatida
¥k FTHE Asterinidae
ok i o

“=# ECHINOIDE

#Hw#HHE Diadematoida
HHE¥# Diadematidas
H i€

kv =—H Echinoida

S w7 Toxopneustidae
YIeSo=
T asig=

FH4 /TS =F  Stongylocentrotidae

Comanthing  nobilis
Oxyeomanthus japonicus
0. solaster

Astropeclen  polvacanihus

Protoreaster nodosus

Certonardoa  semivegularis
Linckia laevigala

Hippasteria imperialis

Asterina pectinifera

Asterias amurensis

Diadema  setosum

Tripneustes gratilla
Toxopneustes  pileolus

= 16=
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M7=
THY=

+ =% Echinometridae
SEPEvE

f3a/<%%5E Clypeasteroida
%3/ %49 35% Clypeasteridas
gatgbF

+<3# HOLOTHUROIDE

+:2»38 Dendrochirotida
+ 3% Cucumariidae
=T TN

<7FT<32H Aspidochirotida
o7+ <3F Holothuridae
Py Atwa

A ag-ra

THIxl
=kLot=wa
wh4a+waF  Stichopodidae
=+

b e e s

fEEB Apodd
AHhUF+v2F Synaptidae
AxA AN F=wao

Hemicentrotus  pulchervimus

Fseudocenfrotus  depressus

Anthocidaris  crassispina

Civpeaster japonicus

Pseudocolochrius  axiologus

Bohadschia  argus
Holothuria atra

H. edulis

H. lencospirota

Apostichopus  japonicus
Stichopus  chloronotus

Svnapta maculata

HHWYH VERTEBRATA

wkh MARINE FISHES

Mm@ CHONDRICHTHYES

a4+ F Heterodontiformes
34 A3 Heterodontidae
FodFE A

FuibHH LB Orectolobiformes
FuUoH AR Hemiscylidae
A YA

AUnHAF Carcharhinformes

Heterodontus  japonicus

Chilosevllium  punclatum

= I¥=

S 5 -
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k54 AF Scyliorhinidae
FTRLFA

hTHER

FFHAH  Triakididae
o R

KFH A
AL O AR  Carcharhinidas
e A TaWR
Wwda

FLNTh

WAHABR  Squaliformes
“ /AR  Squalidae
[ i e b §

I+ B Rajiformes
FHIAF Dasyatidae
ThxA

Hmirx o

FEZ-r# Myliobatidae
vHT A

| =

H®m®E OSTEICHTHYES

Hh S4B Elopiformes
4 td4% Megalopidae
AEdA

7+ X8 Anguiliformes
7T FF  Anguilidae
el ot
iR Muraenidae
Iy TVR

~U gk
NTA

AV g

=Y YR

=kdL vl
SR AV r A
TTuyd

. g Rl g
e 7 B s
7 =2~ E¥H Ophichthidae
A 7 It

Cephaloscyllium  wumbratile
Seyliorkinus  torazame

Mustelus manazo
Triakis scyllinm

Carcharhinus amblyrhynchos
C. melanoplerus
Trigenodon  obesus

Cirrhigaleus  barbifer

Dasyatis  akajei
D, matsibarat

Aetobatus narvinari
Myliobatis  tobijef

Megalops  cyprinovides

Anguilla  japonica

Enchelyeore [lichenosa
Gymnothoray  albimarginatus
: bernditi

kidako
mieroszeiwskii

o

OO0

isingleena
neglectus
nudivomer
. vpsilon
Muraena  pardalis

SO0

Myrichthys aki

_]E__
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AT InE
SR ETO I A

FFrd8 Congridae
souFra
=Tt
FTrd

AER Murasnesocidas
I

+% XB Siurformes
JoZAAF Piotosidae
=

45 H Gadformes
FIALSHE  Mondae
FAHT

Ti OB Ophidiformes
7 i0% Ophididae
AFFOF

FaE Lophiformes
41 A%  Antennariidae
AHF) ot

FvAH4E Beryciformes
4w k745145 Holocentridae
Th=2hy

D TFAL o b A
AR

TERNA

bl = P

il s I e o i

A w2 HA

e F A1 Trachichthyidae
A
TYhHIAHE  Monocentridae
=gt
ERUFL AT LE  Anomalopidas
B VFLAHS

F& A E  Gasterosteiformes
HE£I7TH  Macroramphosidae
7>
37 YA Syngnathidae

Obhisurus  macrorhynchus
Pisodonophis  cancrivorus

Conger japonicus
Govgasia  preclara

Heteroconger hassi

Muraenesoxr cinereus

Plolosus  lineatus

Phystculus  japonicus

Brotula  mulfibarbata

Anftennarius  siriatus

Myripristis  berndfi

Neoniphon sammara
Ostichthys  katanus

0. Japonicus
Pristilepis  oligolepis
Sargocentron  caudimaculatum
o sfinosissimum

Gephyroberyvy  japonicus
Monocentris  japonica

Anomalops  katobtron

Macrovamphosus  scolopax
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bt

GLAF A —RA pFNT rir—if—2A

v kid
FForIv=

0l AF0 bi—h—23
Fhe ey

Y= qir—=FFd
DA—TFTA—FKFA»
[ = R B

#HSE  Mugiliformes
=8 Mugilidas
w7

A4 dE Scorpaeniformes
Z4%h4 I8 Scorpaenidae
A hYd

2/ A

I Ay
ZHHHA

A RIwA
ayFIHhdd

A Y

A=HHd

ol =

T¥ALHT

FaA A0

A

P AN
a2

Fh /a3t

T A

Zuao

P PP

F U R A
d=#2+¥# Synanceiidae
F=Fz¥
F=F=Fda¥
NnFa¥# Tetrarogidae
7 o
FRoMOH  Triglidae
Aty Ay
JFH# Platycephalidae
=r o5
FATAE Hexagrammidae

Hippichithys (Hipiichthys) spicifer

Hippocampus  angusius

H. covonatus

H. kelloggt

H. reiddi

H. (rimaculatis

Phyeodurus  eques
Phylloptervx  laeniolalus
Svngnathoides  biaculealus

Mugil cephalus  cephalus

Helicolenus  hilpendorfi
Pterois  lunulata

P. volifans
Scorpaena  onaria

8. neglecta
5. miostoma

Scorpuenodes  littoralis
Scorpaenopsis  Cirrosa
Sebastiscus  mayrmoratus
&, albofasciatus
Sebastes  hubbst
inerniis
joyneri
nvOSUS
oblongus

schlegelii
thompsoni

vielpes

hhhbhhhn s

Tnimicus  japonicus
Synanceia  verriecosa

Hypodyles rubripinnis
Chelidonichthys spinosus

Platycephalus sp.2

_z,”__

pachyeephalus  pachyeephalus
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b A

AXHX B Perciformes
THhAHE Latidae

ThA

A A %% Moronidae
ARF

EFEXx

4 L+ #% Polyprionidae
= i e ko
MAAE Serranidae

FIRR AN

FThAH4x

=l F g

=PnF

FnE

ATy

TANE

e

woExaF

P ity i)

Thrd
ThwdorFy
A R

¥ bF
bt St AT

v H I

= H

ADTT
AVt HA
Fr¥antiq
FTHFH A EO—H
W FHA

FRT N

AH2FE Pseudochromidae
= F U RF 4 AP
RABRF—FT a3 8
fF 2% %# Plesiopidae
YEZVEFTAFOFT
¥ bFH A Priacanthidae
FhHAFAF
bl o ok S
FUoRFHFA
FTI o443 Apogonidae
ST NA

Hexagrammos agrammus

Lales japonicus

Lateplabrax japonicus
L. latis

Stereolebis  doederleini

Aulacocephalus  lemmincki
Caprodon  schlegelii
Cephalopholis  miniata
C urodeta
Epinephelus akaara
arealatus
aAwoara
bruneus
chlovostigma
cyanopodus
fascratus
Suscogutiatus
mactlatus

SECEoRC RO SRRl

malabaricus
merra
polyphekadion

: seplemfasciatus
Plectropomus  leopardus
Psewdanthias  pleurvotaenia

RS

f o Squamipinnis
P. sp.

Sacura margaritacea
Variola lowuti

Psendochromis  fuscus
P paccagnellae

Calloplesiops  altivelis
Cookeolus  faponicus

Priacanthus hamrur
P macracanthius

Apogon  compressus

=31 =

ﬁ [
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FThikirFrtif vtF
XA EF
ARG EF

A hexTFLriA
Foedf el

ki ETF

B Ao T

KTV HA

FFFRAY HUFL=4

TyPa gL vEF

FYARVw T anA 2T

TS A% Branchiostegidae
FThTwHA
a4 AR Echeneldae
RS FE o
A¥F Rachycentridae
AF
7 L# Carangidae
HEITY
¥ ATV
aHfFeeTY
VR
H wsiF
kT
B s Pt
ST
| P i
S
FIHFAF Lutanidae
MRFFHA
TIATXHA
=t - R b
FETTHA
A7 H A
AAVTHA
A wT w7l
HaAY T A
S e
kT A
tF A
T A
4 h+d§  Caesionidae
=N Sy B 0 -
DA{BEFYX
A4

Apogon  cyanosoma
doederleini
endekataenia
leptacanthus
niger

ol s
novemfasciatus

BaaEEER

. senitlineatus
Pierapogon kauderni
Sphaeramia nematoptera
5. orbicularis
Branchiostegus  japonicus
Echenets naucrales

Rachycentron canadum

Caranx melampygus

= sexfasciatus
Gnathanodon  speciosus
Selene  vomer

Seripla  dumerili

§. lalandi

5. rivoliana
Trachinotus  baillonii
i 4% blochii

Trachurus japonicus

Lutianus bohar
decussatus
Sulviflamma
Julvus

gibbus

kasmira
monostigma
ophuysenii
guinguelineatus
russellii

Rl ot Sl Sl ol e Al v

sebae
stellatus

=

Caesio  cuning
C. leres
Plerocaesio  digramma
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Pl b A ol
4% +# Haemulidae
aw A

VY HFA

A&
FagFagrai-giig
IragsA
ElLFuai-gh g
T¥aauHA
hAZaL g iA
FToFTairag o
24 F Spardae

= M

~H A
ZIT7HFFAM Lethrinidae
ruiq

AAFHFA

A +7Z=7%
PRS- e iy - =
FYRTTIIX
HhRATHIFE
EAZH  Mulidae

A FEAD
e e £
ROFLE AT
A

F¥FE AV
gl Pempheridae
TFIng R

NE RO

FaoFaooAF Chaetodontidae

NEETHA
PR
HAIFagFaguoF
FFrFaogFarod
FagFavod
t¥aFagFavradt
apFwhay
IViLFagFagud
= PusfFagFarrd
Fg N

Thd ) FagFauut
Yo FA

IFadq

Y= A

Plevocaesio  lile

Diagramma  pictum
Hapalogenys nifens
Parapristipoma  inilineatum
Plectorhinchus chaetodonoides

F. cinctus
P lessonit
P. lineatus
F. orientalis
P. picus
Pagrus major

Sparus  sarba

(rvmnocranius  euanus

G. griseus
Lethrinus  genivittatus
L nebulosus

L. olivaceus

i o xanthochilus

Parupeneus  barberincides

P. chrysoplewron
P, ciliafis

P multifasciatus
P spilurns

Pempheris  schwenkii
P. sp.

Heninchus  acuminatus
H. diphreutes
Hemitaurichlhys  polvlepis
Chaetodon  auriga

: auripes
ephifibinm
guentheri
kleindi
lincolalus
lunula
melannotus
modestus
nippon
spectelum

0

DODONOO0S
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AHLFangFaoudt

A wFrFavpFavod
e v LT
FuFo244%F Pomacanthidae
XorFrs A

T A= BT suira
BT wk Tyl e
pt B
YFFEivum

v iEMYy2
hAOE L vE Pentacerotidae
VIREA
g% Cirrhitidag

A =

F& o

P = SV

S A T

AM Rt
2Hh/nd 45 Cheilodactylidae
FH I NFA
AAASAHF Pomacentridae
FUTPRAANA
B AX AT

R ARKXANA

e il A
PFHEARXASA
FIRKXATA

L/ S AR

Bilbd< /3
TwIAAANA
FTHARAALA
AXASA

FRAAAANA
FLAAANA

WY AR AL

YDAV RXALL
b=y yFAT—¥N
SRV aAaFaTAXANA
AV aUFa AXATA
B HTAXASTA
DR AKX ATA
VGAXATA

R TS AREAHSA
FHYFAZ A H A
EHHAKXASA

Chaetodon  ulietensis
C. wunimaculatus
Forcipiger  flavissimus

Chaetodonloplus  seplentrionalis
Holacanthus  ciliaris
Pomacanthus imperalor

P. maculosus
P. semiciveulatus
P sexstriatus

Pentaceros  japonicus

Cirrhilichihys  aprinus

C. GHPEHS
Cyprinocirrhites  polyactis
Neoctrrhiles armatus
Paracirrhites  arcalus

Condistins  zonaltus

Abudefduf bengalensis

A. sexfasciatus

A. sordidus

A. vaigiensis
Amblyglyphidodon curacao
A. lewcogaster
Amphiprion clarkii

A. ocellarts
Chromis chrysura

Ci fumea

C. notata notata
C. viridis

C. xanthura
Chrysiptera cyvanea

C. parasema

C. talboti
Dascyllus  aruanus

D. melanurus

Neoglyphidodon nigrovis

Neopomacentrus laeniurus
Pomacentrus coelestis

P moluccensis

P. nagasakiensis
Stegastes allus
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LAY FF Teraponidae
A

D kX

EAaREH
4 % 4% Oplegnathidae

A HFA
4 AXZF Kyphosidae

A AXZ

TFIARXE
hAdhx44% Microcanthidae
hadhxFq
A E Giellidase
BT S

AT
wWeiAa/ .08  Polynemidae
Walgt o Jisa

Yyt
AHREF S A
A5

v B ) B

Y AT
KRR GEF/OF
t bRGEFIVH
FhEALT
i ) T
kAT - Rt

T HA

4 b=Z

= HAT

el HFAT
A4 El  Scaridas
Fava=Rriv
T A

AT EA

Rhyncopelates  oxyrhynchus

Terapon  javbua

3 theraps
Oplegnathus fasciafus

Kyphosus vaigiensis
K. 5p.

Microcanthus strigatus

Crivella  [feowning
G. punciate

Polvdactyius  plebeius

Bodianus  bilunulaius

B. diana

B. loxazonus
B. perditio
Cheilinus  fasciatus
. wnidielatis
Choerodon  azurio
Coris ayeula

, picta

Epibulus  insidiator
Halichoeres  melanochir
H. poecilopierus
H. fenuispinnis
Hemigymnus  melapterus
Labroides dimidiatus
Oxycheilinus  diagrammus
. unifasciatus
Pseudojuloides  elongatus
Pseudolabrus  japonicus
Pleragogus aurigarius
Semicossvphus  reliculatus
Suezichthys gracilis
Thalassoma  cupide

0 lutescens

Chlovurus microvhinos
C. sovdidus

Scarus  rivulatus
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FET A
AL Stichaeidae
FAFEaR
L% X2l Pholidae
FuR
AHE94F Anarhichadidae
AxdHioFd
FZFA¥ Pinguipedidae
X FFXR

S
FIHTFIEXR
A4 YFHFE  Blennidae
A Fh g F
fxa—=7A7b=—
AL =X R
=SrE Ve

R e S
FZwt¥ Calionymidae
=xFSY
MHHE  Gobiidae

F ¥

Bt

NFETF et
FA itk Ang
kA

Fx X7

FH =t

(P o SR B
R e n
Thaitirvrt

W hFAE

AHADSAAE  Microdesmidas

NEFTAYE
TwUav¥ A% Ephippididae
PEAT Rk o
74 1% Siganidae
ntrTA
YoIT7ALS
TAA
= ey
=P NTAA
TFETAA
LFRTA A
EATAA
W/ %8 Zanclidae

Searus  schiegeli
Dictyosoma  burgeri
Pholis  nebulosa
Anarhichas orientalis
Parapercis mullifasciata

P pielchella
P. sexfasciata

Atrosalarias  fuscus  holomelas

Frsenius  melarchus
Metacanthus  atrodorsalis
Petroscirtes  breviceps
Salarias fascialus

Pierosynchivopus  splendidus

Chaenogobius annularis
C. gulosus
Clenogobiops  tangaroai
Gobiodon  okinawae
Feriophthalmus modestus
Pterogobius  zonoleucus
Signigobius biocellatus
Stonogobiops  nematodes
S. sp.
Tridentiger rigonocephalus
Yongeichthys criniger

Nemateleotris magnifica
Platax feira

Siganus  argenteus

S. coralltnus

5. Sfuscescens

3. guttatus

S. puellns

5. punclalus

5. wnimaculatis
A H virgatus
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P

—H& 4% Acanthuridae
=th T g
b=
A p o any
ruESYR
T+ =
FuIF=H¥
T anF
o &5 e I ag
Vi e s AL
e L & L
B AT T F
Y WF Ay
T I NFEFE
i¥aTrIng
o Pt
Twing
¥¥F I rhaY
FirapanX
=¥ A
FoA ang
= LT =
ELFing

Hl-f B Pleuronectiformes

EZ5 A% Paralichthyidae
EZA

H L+ F  Pleuronectidas
Ao
rulsiLA
RS LA

74 B Tetracdontiformes
F<F Tracanthidae
=

EHSHIFH Balistidae

THAZE AT

A2 Monacanthidae

VLo
TIAGwYIAY
av¥
T2 AnE

248  Tetraodontidae
b b B

Zanclus  cornutus

Acanthurus dussumier
mata
NIgYiCans
migricatdus
RIgvofUscus
pyroferes
xanthoplerus

S

Cienochaetus  binotatus
C. striatus
C. strigosus
Naso  annulatus
brevivostris
hexacanihus
litueratus
tuberosus
URICOYRIS
vlamingii
Paracanthurus  hepatus

222222

Prionurus scalprum
Zebrasoma  flavescens
&, scopas

Z. veliferiem

Paralichthys olivaceus

Platichthys  siellatus
Plewronectes  schrenki
Verasper wvariegatus

Triacanthus bicculenius
Xanthichthys cacruleolineatus

Aluterus  scriptus
Cantherhines pardalis
Paramonacanihus  japonicus

Rudarius  ercodes

Avothron hispidus

= I =
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i

e e g

eX7s

=k S g o
Nt % Diodontidae
PAN B Lo Ry

Canthigasfer rivulata
Takifugu niphobles
T pardalis

T. poecilonotus

Dhiodon  holocanthies

#tk FRESHWATER F I SHES

HHf#E OSTEICHTHYES

EifaE Ceratodiformes
LEFL»# Lepidosirenidas
To b FTFNE TFRITARA

MY FFILAE Polypteriformes
MUTFIAH  Polypleridae
R FTHR Fhes—
FVFTAR 2D )— a2 XFR
FITTFAZ ZF )= 2R U=

LEYRFYAE Lepisosteiformes
LEVATIAFR Lepisosteidae
T S i —
AWy T w Fli—
a—ht—XH—

Fuo ) AR eF o FiHf—

FaoHiE Acipenseriformes
FaH AR  Acipenseridas
aFauR
HKirFagiFr

e apFr
*FF = oFL

AT N

Fa Ao

FAFASFowHv LB Osteoglossiformes
FAFFITOuH LT Osteoglossidas
wr 8 73

WA —=F a it

T T ey
+¥+42+<AH Notopteridae

AR TF o A7 T uwira

Protopterus annectens

Polypterus  delhezi

P, endlicheri congicus
P endlicheri  endlicheri

Atbractosteus  spatula
Lepisostens  oculatus
;53 platostomus
L platyritincus

Actpenser ruthenus

A, stellatus

A, transmontanus

Huso  huso

Huso  huso X Acipenser ruthenus
undentified

Arapaima  gigas
Osteoglossum bicirrhosum
Sclevopages  formosus

Chitala ornala

- O -

L

10

i = M - R 1

14
17

16



FTeltrrL4 7
FILZIILAE Mormyridae
YyuLeamuisa
A —RAB v -FpAJ)—X

34 B Cypriniformes
34 % Cyprinidae
A FHriErd
o4
Ywdayg )
A= =R —
e e o - =
Twd
A S =
R
RART g wira
AwbT
FART ~FoEliy
Loif AT —
A V2 AZ A
FUard
T IHRT
TFhEl
gyA
AL AT
e B A S
ki3 2% Cobitididae
i - e o
w Faw
APw REYan
FhrFPan
FLFAILAK  Gyrinocheilidae
P et

#+4 B  Samoniformes
+4 % Salmonidas
=YY= R

FT=
=wagAL I+

$hS5 < H Characiformes
$hS5 L wE Characidae
=N A FueidAif-—
o d¥ .
FALH—FFF

Papyrocranus  after

Mormyrus  arguillvides
M. longirostris

Acheilognathus  cyanostigma
Carassius  auralus  langsdorfii
o cuvieri

Catlocarpio  siamensis
Gnathopogon elongatus elongatus
Psendorasbora  parva

P pumila subsp.
Punglungia herzi

Puntius laleristriga

F. letrazona
Rasbora heteromorpha
R. trilineata

Rhodeus  ocellatus  ocellatus
Tanakia lanceolata

ik limbata
Tanichthys albonubes
Tribolodon  hakonensis
Zaceo  platvpus

2. temmincki

Botia macracantha
Cobitis  biwae

L spp.
Lefuae chigonia

Gyrinochetlus  aymonieri

Oncorkynchus  mykiss
0. masow  ishikauae
Salvelinus  lewcomaenis . pluvius

Boulengerelln  maculata
Brycom  orbignyvanus
B. sp.
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i T—nh Firw
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TFuwraoy=
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TFadTT
FII)—=XFLT
VELST T

Vo FZr AT RZ
FTud 7T AT T

AN—F L RPN T o wira

LU F—=T 7
H—F g FATrT
Lee W
=7 FuTlkl-—
FF—F
brZahZFed A

+< A8 Siurformes
+< X# Siuridae
v atdtvX
73d TouY—
oS L—1—
F A+ Amblycipitidae
Th¥
EXADOFsAE Pmeloddas
Vyu—
Lo FF—ibF o b
Erid—F

FA W=y N/—ZXxxw b

IS =T
Hh+t+<ZF  Synodontidae
Hhtr=X
W HL AR Pangasidae
FA= b

AL
F4% Bagridae

v FF— I k&R
F3 A% Doradidae

E: e D L S

R ET—F
A4 T4 AR Calichthyidae
Y FFR FToLT—hbe2
al) FFRA Yall—

Carnegiella  marthae

C. strigata
Chalceus  muacrolepidolus
C. ap.

Colossoma  macropomum
CGasteropelecus  sternicla
Gymnocorymbus  ternetzi
Hemigrammus  blehert
Hyphessobryeon  pulchripinnis
Ii. sweglesi

H. megaloplerus
Nannostomus  trifasciatus
Nematobrycon  palmeri
Paracheirodon  axelrodi
Fiaractus brachypomnm
Pygocentrus nattereri
Salminns maxillosus
Thoracocharax  stellatus

Siherus  birwaensis
Wallago atiu
W. feeri

Liobagrus  reini

Paulicea lutkens

Phraclocephalus  hemiolioplerus

Psewdoplatystoma  coruscans
P Sfasciatum
Sorubimichihys plantceps

Synodontis  nigriventris

Pangasius  sanifwongsei
P, hypaphthalmus

Mystus  wyckiowdes

Pseudodoras  niger
Prevodoras  granulosus

Corvdoras  arcuatus
C. Julii
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AT ELF Ariidae
Tt Ty b
oYhFH Loricaridae
 caF | P B i P

Flrid Ay pEALT 4 T e

F=F— 7Lz

g ¥l
TwdF ¥ XE  Malapteruridae

FrdteX

¥L/—FmAB Gymnotiformes
FU%m+%£K  Erectrophoridas
F o+ E
F7F7o/ ko RE  Apteronotidae
bl I e e A

v H Beloniformes

A4 hiEl  Adrianchthylidae
T2V H eSS T
AHH

AX+ B Perciformes

FHhAE  Belontidas
o st —F

A X FF Percuchthyidae
FY¥=73

FA70F—LAF Osphronemidae

AT ax—bAS—F I 4~
*4 5% Chichlidae
a1

FHsRv T8 Anabantidae
¥ /MY
Ty oAE Toxotidae

F oyt
B4 ¥ 3w Channidae
Ly FAR—=F~u ¥
MntHE  Gobidae

F¥ LB O—F

b il et o4

FF7

mER AMPHIBIA

FREEBE Urodela

Arius sp.

Grlvploperichthys  gibbiceps

. Joselimaianus
Hypostomus  plecostomus

Panagque nigrolineatus

Malapterurus  electricus

Electraphorus  electricus

Apteronotus  albifrons

Aplocheilichthvs  normani
Chryzias  lalipes

Lates niloticus

Corcoprerca  kawamebani

Osphronemus  goramy

Symphysodon aequifasciatus var.

Anabas  lesludineus
Toxales  jaculator
Channa micropelies
Rhinogolins sp.

Sicyoplerus  japonicus
Tridentiger obscurus
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4 €' # Saamandridae
A€

2 aT0FR  Hynobiidae
BAIYravot
YewYiavud

WmEE Anura
AXHxT ¥ Discoglossidae
FagtraxXii=
Ps¢k  Pipidae
FuBAT AT
FTZUVAV AN
=+ HI L Leplodactylidae
TSy o
L S
Fravyalz=i
FrRA O
T7Thap+ =
E+HxTF Bufonidae
FAeFHn
C A s e P
+THI-EFHTA
TZThoexHa
EXxHno—H
[ B = o =
¥ ESHTNF  Dendrobalidae
2 FrfH=in
R Rl s e
FTHIIE Hyldae
ThAT=H=ZN
o FTwHz
A =FwHZN
ma—¥=THAT=HT
Fe TN
FUhIFaifzn
SRA—Pagxa g T
EAAHTIE Microhliydas
bl i S < =
FTH#HTIFE Ranidas
TZVAuHn
PP
. g Pl a1
k=T
T A ol
S+ TILFE Hyperolidae

Cynops  pyrrhogaster

Hynobius  nebulosus
H. tsuensis

Bombina orvientalis

Silurana tropicalis
Xenopus  laevis

Ceratophrys cornuta

e ornata
Eleutherodaclylus  monensis
Leplodactylus  pentadactvius
L. rhodonotus

Bufo marinus

B. paracnemis
B. torrenticola
B. asper

B. slomaticus

Schismaderma carens

Dendrobates  leucomelas
Epipedobates  tricolor

Agalychnis  callidryas
Litoria aurea

L caerlea

Ei infrafrenata
Phrynohyas venulosa
Phyllomedusa  hypocondrialis
F, SAUVage:

Dyscophus  guineti

Pyxicephalus adspersus
Rana catesbeiana

K. supranaring
R. nigromaculafa
R. sp.
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FAHTNE Rhacophoridae
HF pieaFdH

e e =

THHAALTILE Mantelidas

LTI EYVT4X

e REPTAILIA

A #AE Testudidae

SaYEHAR Pelomedusidae

GAFoaadtmnallA
A~EZEH AR Chelidae
JanTAEy I A
FTHIEH AO—H

e e |

e Pl - ST e i 1 o 1

Sa—¥=THT H A
=YHT ST A

PP u T H AT EH A

EAbh=aLHA
EFV—=hATawHA
AT H2H A
AFH~ETEH A
FoHAf Kinostemidae
H U Fadf i
AwufE  Tronychidae
HorZARwR
IHLTHE R
FHAwFnaRy s
T2 AfrEnansRy

AW E F*§ Carettochelyidae

RAoREFF

7 EHAFE Chelonidae
TATIHA

- e |
HEUFFH AR Chelydridae
HIVRHA
D=3 A
AT HA¥ Emydidae
HEF—nhoH A
Zrabdr A
XMl 3 F
EUA LA

Afrixalus  fornasini

Polypedates olilophus
Rhacophorus  owstond

Mantella viridis

Pelusios  subniger

Acanthochelys spixu
Cheloding  sp.
Chelus fimbriatus
Chelodina  siebenvocki
Elseva novaeguineae
Emydura  subglobosa
Phrynops  peoffroanus

o Zibbus
P, hilarii
B nasuius

Platemys  platveephala

Kinosternon scorpicides

Aspiderctes pangeticus
Chitra ndica

Lissemys punclale andersoni
Lo punctata  punclata

Carettochelys  insculpta

Chelonig  mydas
Evetmochelys  imbricata

Chelydra  serpenting
Macroclemys  lemminckii

Callagur borneoensis
Chinemys  recvesii
Clemmys guitata

. tnsculpla
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= L df A
Tl A
IAZaN A
I~ sl A
TIANA
FFxy=HA
EFUHA
FoeEHAHA
AIZAESHHA
SR AVH A
TFIALHA
b A
Hagdhol £
TWarsAaif
Ty EThREIHA
FATH A
ZArA ol A (ZEMERR)
Iy & #H AR Testudinidae
A A

#iE Squamata

A4 4 7+H Iguanidae
)= FTT

AR U~EFR Acrochordidae
VyU¥ARIA~E

TE~ER Colubridas
A AAY

7 e L
ATIRAYE

F =TI AN
E&FIA~E
EnyFIAAY
275% Elapidae
A4 V=l I
galfi-So it
tadtyint
THASHIYIAE

7 =—H Crocodylia
FUH—4—F Aligatoridae

Ivvyb—U=

R AVES

Cuora amboinensis
C. flavomarginata
c. trifasciata
Cyclemys  dentata
Deirochelys reticularia

B2 e = L3 0D

Heosemys grandis

Hieremys annandalii
Kachuga tecta

K. smithii

Mauremys japonica

M. mutica

Ocadia  sinensis

Orlitia  borneensis
Terrapene carolinag  triunguis
Trachemys scripta elegans
T scripta  scripla
Chinemys  reevesii *  Mawremys japonica

WK O W o LD e e

Lo
= L bo

8

Greochelome  elegans

Iguana iguana 1
Acrochordus  javanicus 1

Enhydris  bocowrti

E. chinensis
E. enbfiyvdris

E. plunibea
Erpetonten taculatum
Homalapsis  buceala

=1 W e Lo e

Emydocephalus  tjimae

H. melanocephalus
Laticauda laticaudala

1. colubrina

LN e B s

Alligalor mississippiensis 3
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~w¥H Sphenisciformes
A E Spheniscidas
F e heleF L

HEE Anseriformes
AEH Anatidae
Fi K
=5

AX A B Passeriformes
KA 08 Emberizidae
FAn

7+ % Fringilidae
el

WEE MAMMAL A

f7E Cetacea

FZXEAIHE Phocoenidae

AFAY
T4 IJHF Delphinidas
A vl

5318 Pinnipedia
T i hf Olariidae
TZUHxty bt2Ag
FFIF
BN P N=T TN

FTHS LH Phocidae
T 7 TH¥Fi
S AT HT

#it-E Sirenia
Yad# Dugongidae
P S

YT T4 —%8 Tichechidae
TZUhwFrT 44—

#HE Carnivora
-4 FH# Mustelidae
avAHToY

Fwa

Spheniscus  humboldli

Aix  galeviculata
Anas  crecca

Emberiza cioides

Carduelis  spinus

Neophocaena  phocaenoides

Cephalorhynchus  commersoni

Arclocephalus  pusillus  pusillus
OHaria  byronia
Zalophus  californianus  californianus

Phoca largha
P. sibirica

Dugong  dugon

Trichechus senegalensis

Aonyx  cinerea
Enhvdra [ulris
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BAT—FTA N —i—A Hippocampus comes DFEFHIZDOUVNT
WHEOEE - LARWTER
R Pk e

Breeding of the Tiger Tail Seahorse Hippocampus comes

Svceuru TOMIDA, Izuno YAMAMOTO

TOBA AQUARIUM

ABSTRACT
As an acknowledgement of the Year 2000 being the "Year of the Dragon (Tatsu in Japanese)”,
Toba Aquarium opened its' “Seahorse (Tatsu-no-otoshigo) Exhibition”, showing 11 species of the
seahorses. The breeding of five species has been observed in this exhibit. What follows here is
an account of one of these breedings - the Tiger Tail Seahorse Hippocampus comes.

The Tiger Tail Seahorse which joined Toba Aquarium on Nov. 5, 1999, bred 180 fry on Dec.26
of that same vear (this was the 3rd breeding to occur at our aquarium). We moved the fry into
a T-litre plastic tank, maintaining a water temperature of from 25.0 to 26.5 'C , using the water
bath method. A 60-watt light bulb was placed directly above the tank to provide lighting during
the daytime (8 am - 5 pm).

For the first 26 days after birth we changed 1/2 of the total volume of water, about 2-3 liters,
once a day. On the 27th day, we placed a T-litre plastic water with a hole, on top of a 360 - li-
tre tank and changed the water system to circulate at all times.

For food we fed them a combination of Artemia saling and the plankton (mainly small copepoda)
collected at the seashore in front of the aquarium. Later, their food was changed from smaller
Neomysis japonica to larger ones, in accordance with the fry's growth. Adequate amounts of
Chaetoceros gracilis were thrown into the fry's water tank for the first two weeks in order to pre-

vent the water quality from deteriorating, and to reinforce nutrition.

The newborn fry started to die after the 4th day, and 40 fry were left on the 7th day; 10 fry
were left on the 10th day; and 2 fry remained alive on the 17th day. These two fry ended up liv-

ing for more than 1 year.
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Fig.1 Breeding environment from birth to the day 26

(1) Styrofoam container

® 7-litre plastic water tank

J Heater
@ 60 - watt light bulb

=

b

Fig. 2 Breeding environment after the 27th day
I Water tank for the fry (7£)
@) Water tank for adults(170x60% D45em : 360 £)

@ Filtration tank
@) Water tank

@ Circulating pump
B Heat exchanger



ANNUAL REPORT OF TOBA AQUARIUM S A AR aE 4
Mol2 March 2002, 37—42 W+=% 37—42H (2002)

| W Freading pericd |

{Types of food)

R R L
Neomysis japonica (5)
B o o

. _

plankion i
B v - /20 e

Chaslocerns gracilis
- 12/9:- 1/11 (14days)

i i i i i i

1599/12/26 2000/1/25 2000/2/24 2000/3/25 2000/4/24 2000/5/24 2000/6/23
{The date)

Fig. 3 Types of food used during breeding
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(1999.12.26) Mumber of days after breeding (2000.01.11)

Fig. 4 Changing numbers of survivors
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Fig. 5 Immediately after the birth
Total length : 9.5 am

(1989.12.26 )

Fig. 5 Tth day after the birth
Total length - 12.3 na
{ 2000.01.01 )

Fig. 7 46th day after the birth
Total length : 43 mm
{ 2000.02.09)
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Fig. 8 T75th day after the birth
Total length : 65 ma
[ 2000.03.09)

Fig. 9 1l4dth day after the birth
Total length © 87 am
{2000.05.17)

Fig.10 38%th day after the birth
Total length : 112 am
{ 2001,01.17)
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Brief report on the birth and growth of Californian sealion
Zalophus californianus californianus which was born on May 1997
in captivity at Toba Aquarium.

Mamvi OGAWA , Mika IWASE , Remi TANIZAKI , and Axixo EZAKI

TOBA AQUARIUM

ABSTRACT

Since 1970's Toba aguarium have succeeded to reproduct sealions in captivity. A Californian
sealion Zalophus californianus californianus { registered § 147 ) gave birth to a male pup on 27 May
1997 in captivity at Toba Aguarium. We observed that the placenta of the mother was pushing
out at 11 : 00 and she gave birth to a male pup in the noon 12 :08. The pup's weight was 8.1 kg
at birth. And 29 minute after birth , his sucking from the mother was observed.

The pup have been growing up in good conditions in captivity, and we separated him from his
mother on 12 June 1998 when his weight reached 36.7 kg. And we tried to feed horse mackerel
Trachulus japonicus and Japanese flying squid Todarodes pacificus to our young sealion.

His training for sealion show programs started on 5 June 1998. At first, our trainer tried to touch
his body and after that we instructed several sighns his performance. On 26 September 1998, ,our
young sealion had learnd several performances such as “shakehand”, “clapping”, and “handstand”,
and then our trainer taked turn from Remi Tanizaki and Akiko Ezaki to Mami Ogawa and Mika
Iwase. We have continued training one time in a day for him on the show stage. Finaly, our
young sealion could master with all about performance programs except “jumping” during about
two vear since that we started to training.

niaus wollebaeki, -2 TKENTEE, B LGEP

ZLHIC
TROoNEPHERBM L EELbhE=F T
HYUFF=T T ih Zalophus californianns b Zalophus californianus japonicus, ThHd,
californianus iICIL 3 BB D, AV 742 0=TH ¥, AV ZaA=TT AR —F =,

ESWT, AFapheTIF 4 viraae s AKEETRET ST AL LTE MLENTWD,
AL E TOdL A ERREON ) T4 =TT L BRI TG, Ak, AT, MEET-TWaS.
#1 Zalophus californianus californianns. 7 5 35 Shlik, 19975 HZTRKEEhED YV 74 0=2TF
ZBE R LD, #2327 o4 Zalophus califor- T AORROERE PLICEOREEBRET S,
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New display on the aquatic plants at Toba Aquarium

Gaku KAMIOKA Humito TAMAOKI Toshihiko HANDA

TOBA AQUARIUM

ABSTRACT

It was established a new display tank in the corner of “ Waterside of SATOYAMA ” on March
22, 2001 at Toba Aquarium .

MNew tank was made of the flame-less glass with double phases for diffelent water depth condi-
tion of the plant .

Dimension of this tank has 1.8(W) x1.8 (L) x0.5(D)m and about 1.5 cubic meters of water vol-
ume (see Fig. 2 ) .

We have no filteration and circulation system in this tank, however. we hope that the water qual-
ity have kept clean harmoniously by natural purification of the plant itself and mud bacteria in
the tank .

Two metal halide lighting were set on the top of the tank with skylight and mean water temper-
ature is keeping around 23 'C.

33 species of the wild aguatic plants which were transplanted into our tank are keeping in good
condition and glowing now except several species .
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Fig. 1 The structure of the tank

Fig. 2 The plant tank of the waterside
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ZRElLA2D
Potamogeton fryeri

T | YVE

Hydrocharis dubia Ceratophyllum demersum

)

SUUIE

A L o g
Persicaria thunbergii Nymphaea tetragona

EXJUR=R SRFE
Juncus effusus Nuphar shintegerrimum Utricularia australis

Fig. 3 The plant that we tried to transplant,
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Table. 1  The aquatic plants that we tried to transplant and the result of the transplantation.

The agquatic plants

Form of plants

Result of the transplantation

Ceratopleris thalicivotdes

Emergent form

*‘-’{f«;ﬂmﬂm i Emergent form Growing favorably. Flowered.

:gﬂ-;; i"“m thunbergii Emergent form Growing favorably.

A Juncus effssus Emergent form Growing favorably. Flowered,
hi;ﬁ:jﬁmmu litoum Emergent form Growing fa‘-fﬂrahlln'-_ﬂﬂwmd-

#ggﬁfﬂm s Emergent form gﬁﬂﬁfﬁﬁ;rﬂmﬁﬁmmm form.
"Kﬁkﬂm R Emergent form Declined after transplantation.

IADIYE

Declined after transplantation.

i X=5
Isoefes japomica

Emergenl [orm

Trying to transplant.

4%
Myriophyllum verticillatum

Emergent form

Declined after transplantation.

Firg
Iz psendacorus

Emergent form

Growing favorably.

Tdloa
Actiris graminens

Emergent form

Growing favorably.

Emaogd X/ ES
Eviocaulon robusiius

Emergent form

Declined after transplantation.

ST¥

Monochorta vaginalis

Emergent form

Growing favorably.

FAsFEVY
Marsifen crenata

Emergent form

Declined after transplantation.

ZhEnbin
Patamagelon frver

Floating-leaved form

Declined after transplantation.

Eiedion
Potamageton distinclus

Floating-leaved form

Trying to transplant.

FEDRFI
Hydrocharis dubia

Floating-leaved form

Growing favorably.
Every stumps were transformred into Freedloating form.

Nuphar subinicgerrinm

Submerged form

t;}igﬂ ea tetragon Floating-leaved form Growing favorably, Flowered,
?j{r;:nmm'da T Floating-leaved form Growing favorably.
E i]:mpa —— Floating-leaved form Growing [avorably.
:!--;—_;p.; Bisditici Floating-leaved form Declined after transplantation.
LT ES Growing favorably.

Some stumps were transformred inte Floating leaved form.

t¥iranx
Vallinertn_asiglica

Submerged form

Growing favorably., Flowered.

i
Ceratophyilnm demersum

Submerged form

Growing favorably.

FEAXE
Lltricularia tulgarns

Submerged form

Growing favorably.

¥+¥x

Sharganium stenspiylinm

Submerged form

Potanogeton_oxyphyllics Submerged form Growing favorably,
E;a;a:,.:gﬁ:. perfolintus Submerged form Trying to transplant.
lgairmogcran erispus Submerged form Trying to transplant.
: f:;;;.-ffmus Submerged {orm Declined after transplantation.
#Eﬁ.ﬁ'ﬂﬂa verticillata Submerged form Now we are trying to transplant.
? Elrff;;:q eroleta Submerged form Growing favorably.
"Jgh’;:;qému it Submerged form Growing favorably,
Ex=Z ol

Declined after transplantation.

THAui sy
Lemna aoukikusa

Free-floating form.

Growing favorably.

_53_






Bk iRIE R
ANNUAL REPORT OF TOBA AQUARIUM
No.12

April 2002
2002F 4 A 1 B RIT

Wik BT RIKEE
F517-8517 =HWWMAT BFI-3-6

TEL 0599-25-2555






