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1. 8BS LIUERDOBE Organization and Facilities
1995.12. 1 B#r

#i ¥ AT RIEKEME  Toba Aquarium

T AE it “ WS ERE3—-3-6 Toba 3—3—6. Mie Pref. 517 Japan

WA (HEHAED) Number of Employees 207 #

& N IEFRME  PHEEE Haruaki Nakamura, Executive Director
R AR RS Teruo Kataoka, Executive Vice Director
WHEME® M EH#H  Tatsuya Hayashi, Managing Director
HHEXEH @wH B Noboru Nakamura, Inspector

R H Board members 8%

IEHEEN  Adviser 2 %

# #£ H Curator 10%

1 Ht Organization

fif & Director

Wfiife Viee Director

| | | | | |

LW CURGRD BT Tk EREIH HERH2H 0 HEHIN

General Marine Planning  Admission Restaurant  Marchandise
Affairs Biological & Public Tickets
Lab. Relations
194 154, 1045 334 394, 3%

AfE#2 Admission

KA 24004 A 1,200 hig 600
Adults 2,400yen Children 1,200yen 3—5yrs. 600yen

ABEEH MNumber of Visitors 10944 1,740,362%:



W OMM  Facility space

BotmE 15,807.394 nf

site space

L - B2 - LEY BRI ) - FED
structure Ferro-concrete building

% I [MTH FE24ETH July,1990
completion IMTH FHR64ETHA July,1994

i sEmER 11,804.66]1 nof ( 3,586.0358F )

construction space

HEFRETR 24,537.1565 nof ( 7,422.4888% )
total floor space

{#RIEMM space of each building

AR 2,979.790 o ( 901.3865¢ )
bullding A
BCE # 6,389.453 o { 1,932.8098¢ )
building BCE
DF#f 4,198.548 nof { 1,2T0.0615F )
building DF
GHI 9,989.022 o ( 546.2115 )
building GHI
77 HH 1,805.6564 n ( 1,811.6794F )
plaza building
7YX 3,084.133 o ( 932.9445F )

deck space



2. BRTOME Outline of Exhibits

PRIk, [MENE, BEVEL, BLVPVENSHL,] 27— EROKEMO T —< 2
AlBLVKEMEERELTESRL, SIRRRETF -T2 =T L, LD HBISEWREO LI T,
EWHREL FI<eEEc b TERICRLILFTEL L HIE2Tnd,

o, =N UY - PEBTHMERRE LTAEbLVWATE LS50, KEORRIZRG ¥ v
7Y —TORMES., =¥ I AF—NTOIV— bol, #s 2bEHET-o T3,

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

Every visitor might take his time in front of favorite exhibits.

There are some cultural activities such as Art exhibits or Concert in the Toba Aguarium,

A=TFNY =2« H1EY
CORAL REEF DIVING

AAFB00 b oAMIZ, K, El, EHEZTZ) N
HoATHDRIHEN v ) — %8, > TWoRE
EKPHLERAENTEL L) LAME Lz, KA
RFRPRUS Y ar#lETlio ATH - TERE. K
P OEGEIZL DI T AR EED L,

Get diving feelings and enjoy underwater view in a
solid acryl-grass gallery situated bottom of the tank.
All corals are made of silicon and glass fiber.

AOEE
MARINE MAMMAL KINGDOM

MWEOEEL LY HRIEWETRES Z & 2EMIC,
K600 b OB ERETH Y, EEZEEZHD 2T
WO LIS AN LO@EEFo7, AMIZEA 5T,
T7VAF» bed, ANV 72 H=TFTTIH, IX7TH
F7EATL. BL, KA, KhD 32D L~nh oMK
TEA, BELFERAT+—22A2A8ITATIR TAEH
WoOaIazk—ay] ¥F—<i2, FHhia—dtL
HahTwa,

This exhibit provides the wave-maker to create natural seiting for pinnipeds such as Seals,

Farseals, and Sea-Lions. Visitors may observe their behavirs just as they do in nature. At the

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



=R O) -
LIVING FOSSILS

BESEIICS, BAOMMPLd s ali{ 4l [H£ET
wa{ka] Li@hd4mERDH L —-0T, BIIEETIR
EALHEILT AR EERITELEDOERLEL, £0
FEHLBETRAEZZLEFAMELTVS,

i, BERRELTIEOHERAO Y —FH 7 ADOLE
EEEOMFEREBLAVTROERLTWS,

Sharks, Hays, Nautilus, ete, those animals whose

figures had been changed little from ancient time are called "Living Fossils"

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

RBEMEOE - BEDH
MARINE ANIMALS OF ISE-SHIMA AND JAPAN

[EREOI=sIT | AT AN EIIZLD, KEGTHER
PETHEDDLZ L, FRELRTELPOIAFDBIZT
UM rRaPL A LR TRELLAMTEERALTY
B

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

One of smallest whale, Finless porpoises are herc.

TyIdN T-NLF
JUNGLE WORLD

BT T OENEY, TOHRBEKIZEAEL I LT H
MICRBRENTVEY— T, TS KROBRTHRTR
AL240F yOAMTR, B, 22—, B, LA
105 MW TEB ER, Yy VVO—HEEBRLTWS,
This tank simulate fog, winds, squall and rainbow

every 10 minutes in a tropical rain forest,




FO KD
SWAMP IN THE FOREST

MmO h—AIHLKLEBRAL, A2 EHZ N
DM EERLTWE,
Exhibit frogs and turtles in a Sun room.

B DHE
COLD SEA ANIMALS

AFrA NG, MAANTHZL, Fovakbvalci
Lyl RICE XMW b0F 4 72V A L ERT
LTwa,

Exhibit 3 species of marine mammals.

Each animals {rom different part of the cold world.

AR
MARMAID

57T b B RO A8 L CvafEdaAf [V a
Tr]l FRFELTWS, ZHEE A, 02 20K
My —rTREESALTBY, 77— EMEALTWY
Be

Toba is the only one Aguarium to exhibit this
gentle, precious marine mammals.

The first calf is expected in near [uture.

BAODI|
JAPAN RIVER

MI118m, &2 9ImDEME Ef, PO 222K K80,
HADEHS LW KEOHREMAL TS,
19956 A b it Fiic il kERR o —F— |2 RE LA,
Distinctive, beautiful nature of Japan are recreated

with 8 m high water-fall.




ATaT NRe¥
RIVER OTTER & PENGUIN

KEEBRSVERO 7 o X ERZ BT G lokill, ~rF i
SRR TR L oo, BRTE D bR R
A, F=Nriilz. MERSERICHMBEES, TES
RS TWE,

Breeding of Humboldt penguin is very successful
here.

Both pools are on the deck cutside Aguarium.

HHRTRE
SPECIAL DISPLAY

Mz L L7y — il RRROBDA~R—-2, 1995
FRIEFEIGIERE 2797 | 2k, V—74—2—
F7IridHiRr.

Temporary exhibit space.In 1995, we have a display
of [ Jellyfish world ] .
Leafly sea dragon is exhibited permanently.

IbI2AKR—=Ib
ENTRANCE HALL

=3I NN =T FAE VMDA LF—IZATF—
TEAA ¥ FAS)— WA, - PR EEHD
4> MCHBTE S,

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

for regular concert for local members.




LI?F v —F—Ib
LECTURE HALL

S akicHHT A Ex HBICES R, #150%
qggﬂ$_}bu
The hall for lecture and convention.

Capacity is about 150,

BAYE
MARIN LECTURE ROOM FOR CHILDREN

H A el g g e iR et &, W4 EOEWYE
HYeHBHFOLHOHE.,

The room for educational program.
Toba Agquarium offer Summer scool and
oppertuinities to observe animals in the wild

for youngsters.

ZB889Kk -
HALL NO. 2

BE, gbsvar BREEEHWERR £
IEEMIMHTT R A=A, BER[w—=ALF - F
=4 | B .

Multi-purpose hall.

In 1985 there exhibit | Mermaid Diream J.




19955

3. 53 TZE & Major Occurences 1995.1~12

1H4~18H Y2 MR0LO. 70 ¥ KEOI VAL T r—7—¥ v VIR,

1 A11H

1 A13H

2 H15H

3 H10H

3 A27TH

5 H150

5 H21H

6 H11Q@

6 A1TH

7T 208

Mr.Christopher Marshall(University of Florida)visited for study of Dugong.

HBOKN S~ »TENRDFRE » AR,
Surinam toads Pipa pipa hatched in the Swamp in the Forest Zone.

ELRBHBA OEBMET) a9 v A4 s s, AL L LTRE,
Regaleus russelliis was caught in Nanto town, Mie, Pref. We keep it as specimen,

MYBBEEOERIZLD, ToHa—THEREPR,
This aquarium cooporated with the Ise-tax office for P.R of [inal income tax
return with a Sea lion show.

Fad oM Hitk LR E % R
Two Dugongs Dugon dugon, male and female, started to live together for mating.

T I7T7HT VICHORE ¢ ABE , —REMTL.BHRTIEZLA ],

A spotted seal Phoca largha gave birth to a male pup. He was given the nick
name [Pickle J .

[AFRONS—» IckERBDI—F —AF =T Fraas sHALERRR,
The Aquatic Insects section in the Japan RHiver Zone was opend to the public.

PRERA0R IR 2 H o 40D BE ISR 6 & M,
At the 40th anniversary of this aquarium , visitors 40 years of age were given free
admission.

VERTEINCENT v [ FoFr L,
The female sea otter Enhydra lutris “Chacha” born in this aquarium died.

A FUHFIERE, £095 5 1 FERIZKT .
Three mandarin ducks Aix galericulata hatched out,one of these was raised in good
conditions.

WHROBEMAKET[ T2 7 I7—2 a7 ] #H#.
["The Agquarium workshop| was held al the University of United Nations in Tokyo.

ZHMF—NT, YaTr b A\MORbY EF—<IZ L[ v—A4F- FI—-A | BG5S,
Special exhibit [ Mermaid Dream | opened at the multi-purpose hall.



7T R27~29H

PEBERE T FROHBTHET L,

8 A10~12H Summer schools were held twice.

7 H30H

8J11~20H

8R2H

9 H11H

9 A200

9 H18~22H

11H10~128

11H11~12H

11A15~17H

11JJ15H

A7 5 A VAP EORE » A M. GESERLL 2w, ATRIAEZEALN, BHATH
kI,

A Commerson's dolphin Cephalorhynchus commersoni was born,bult her mother
wouldn't nurse. Though we tried to care her artificially,she died on 7. August.

EMERT A r-RyFry ] 2K BFENTICEENS FYT7—%21T9,
Open to visitors at night, keeping staff guided visitors around the aquarium.

FrEN A ORMATREE E2 1L,
A Humboldt Penguin Spheniscus humboldti “Boss"died, he had lived long in
Toba Aquarium.

FaTy[ Lewhivnh | HERISE,
A male Dugong Dugon dugon “Junichi”'s 18th anniversary of coming to Toba
Aguarium,

A+ ANo. 36 EFHR224E,
A male Finless porpoise Neophocaena phocaenoides No.36's 22th anniversary of
coming to Toba Aquarium.

WWF 74 e DV T kE@ESOT cr FHERE, 1 AMELTI.
Dugong research project with WWEF Philippines was established, and first research
was carried out in Busuanga.

SRR S LAk oBI S £ AR TR A8 FodBRER b RERE0R
FET) .

The itinerant exhibition was held at Hisai city under the sponsership of

the Association of Museums of Mie Pref.

H AR e e S8 a0 ] 2 % [
The 33th general meeting ol the Association of the Carcinological Saciety of Japan
was held.

HAEHORMRY >R A== Fy P08 | t R BEPRFENRS »ELL DEOA
OFRE HE.

International symposium on Dugong and Manatees was held. About 60 participants
from & nations participated in this symposium.

TAVEAZBIFA10EMO Y 2 TR % F Lo MEHE® [ DUGONG OF THE
PHILIPPINES | % i,
A report concerning 10 years of Dugong research was compiled and published.



12H208 REDTFHILELRAT “F A3 LAOSCRABTH, fAMTRI ALIIF | 2 BR,
The Ancient Chinese calender has a 12 year cycle, each year representing the
name of an animal. The following year would be the year of the mouse and a
special exhibition was held to attach the Japanese word for mouse “nezumi” to

shells and fishes.

T



4, HEHFOLHDEFEE) Special Program of Social Education

1. EESM455IE Special Exhibition Outside the Aquarium

BRABRBMCRERNEDRBEPERE L COERE 2T, YBOETHWE L URE, L7V, BX
AR, VTREELTHWI SR EToTwE,

Toba Agquarium dispatch staffs to organize an aquarium outside at some request of the
association of Museums or others.

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

e

¥ B =WEEEY AT 95

MEEAr AR A TANE

MM 19954E11R10H ~12AH

£ =1 SR S o M T, RSB s
SRR A T o ML (R R P AR A R T, '
SEiEah O K, BT IS D,

BRNAE  Atxr¥, 9oL EFOMSE, BIRHE
12864140, AR T2H0368.4. s ;
fLfilEL6s, VTR

2. VEBAEHET Summer School

PAEERCEIR, 1987464, SREMTEREOERL R0 Tirbh: [HAEO OO RNEIEENE |
PELIBRSELBT, BIKRSMAOWRE LTEMBLz, Siud, EL LTMES, 6FEHguC,
WFSHIREE L R ORISR T 545 2 LI )RS ORI R S 2 TohTRE),
MBS, BEBOGEREMND S EXHME L, SIS, SMOREI S D, BOEMIRE L AMET.
WM E1To 1, B8, SEGAERICERICBN LA mEEEHET > 74 7 & LTRA L,

FEHEMIA 19954E T H2TH ~29H R UF8 A10B ~12A
ZAt &R AEEUY
W% 1. SHANOE Y POl LR
WA O L A2 TEF L, KESAORET RELE, AsETKESEY %
fT T AR EED BT,
2. BRAWMICHLA VAE ( AWK ) BT, EHoBRB L RELiT-o71,
3. I=KEEHTILD
BEOKMT, LA EEFL, I =KEMEEmsEi,



Fid M Bk e B
This program has been carried out every summer since 1987,

Through this program, we would like participants to grow up their imagination and cooporative

attitude not only basic knowledge of biclogy.
3. BREHEOBLHEL Lending service of own materials for exhibit
BPARBEE Tk, PO SRR 2 R CHRBMOEMc L ), BRELELTY S,
Toba Aquarium would like to proceed the lending of the own materials for exhibit purpose
if requested by other museum, organization and schools.

4, 3L I+ — Educational seminar about nature and creature

BFREETIRINIELD, EHLARR~OBRLTROLIEREME LT, & L TEERITOFE
EARIC, MMMATRAIE LB I -2 ERBLTWA,

In order to have a deeper understanding about creature and the natural environment,
Toba Aquarium organized several seminars targeting mainly students of school excursions with
the staff of Toba Aquarium acting as instructors.

=12 =



5. RPKKE BFHYW—E Animal Inventory

# % 2 %
FeREENY) COELENTERATA
ErFOosE#E HYDROZOA

¥ 5458 Leptomedusae

¥YIN7Z0%  Eirenidae
AT7TAVLFTSH Eirene lacteoides
¥rwroray Tima formosa

K2 =4E Limnomedusas
NFHY IS4 Olindiasidae
HES TS Conionema vertens

#7745 SCYPHOZOA

"254%H Coronatas
I74797745% Nausithoidae

4 7E Stephanoscyphus racemosum

WA 48 Semasostomas
S8 Urmariidae
eS8 E o Aurelia aurita

##O%>4B Rhizostomae
Hht 7S5 Cassiopeidae

b i i R Cassiopea sp.
24373 45H Mastigiadidas
yarsy Mastigias papua

JEh#® ANTHOZOA

23J2H Stronifera

7 32J2%# Clavulariidae
i R Clavularia inflata
PSS TR | C, sp.

73 k¥ HEB Alcyonacea
7% AT Alcyoniidae

1995.12. 1 BifE

At

28

10

96

411

23



y=9 A
| o By g P e
I an—il
7R Y iRO—H
& b Ro—ik

FF3I 4 AH# Nephtheidae

H253FFI 0H
FFI A 0—IK

73158 Pennatulacea

JEHEFLHE Veretillidas

o EYAHRT
ThAYdEF -
7 I HHEF O—H

+**B Gorgonacea
1V INF# Malithasidae
D TAY

k¥ ¥# Acanthogorgiidae

R ol o £ O
FAYXRO—TE
PIvFIRO—H#H

FavXE Paramuriceidae

ThNs
N7 8 ERO—
R YUY X Plexauridae

SIF7RYE

FASET {25 |

7 by ¥R O—il
LFY¥H Ellisellidae

Y ¥o—i

TTFYE

FF+*Y¥H Primnoidae

FIENFTFT

NF¥»F4+98 Ceriantharia
NFX¥F+ 78 Cerianthidae

LIV ENFFELF 4y

AFXFvwoB Zoantharia
AFT¥-F+7% Zoanthidae

RAAFH o Fr 2

Cladiella sphaerophora
Sarcophyton elegans

S. spp.
Lobophytum sp.
Stnularia sp.

Nephthea albida
N. 8p.

Cavernularia obesa
Veretillum sp.
Veretillidae sp.

Melithaea flabellifera
Acalyeigorgia densiflora
Acanthogorgia sp.

Anthogorgia sp.

Echinogorgia rigida
Anthomuricea sp.

Euplexaura curvata
E. sp.
E. sp.

Ctenocella sp.
Verrucelln umbella

Flumarella flabellata

Cerianthus filiformis

Zoanthus sp.

T FVAFHF-F+ T8 Parazoanthidae

LY FYRFHIF N

Parazoanthus gracilis

_I.i_

38

10

30
10

100

20



fxo—4xK)7

1/¥-F+%78 Actiniaria

DARLS VXL F v 78 Actiniidas

FIA VX Fy o
FARE L OV 4 o B4
AFTAIFFx
¥ rFrro—H

NE2d4 VX F+ 78 Stichodactylidae

=G E el o
FRAZTRA VT ?
YIAMAVFIFYS
AFENTIAIXF 22

FxFiH.d8 Corallomorpharia
UK F+PEFEHE Discosomatidas

IFAVEIF I EFSE
AVEYF¥ I EFFO—H
AVXFr 2 EFFO—HM

144808 Scleractinia
Nyt TO%8 Poritidae

Al b i |
F&r Ao
A4 YO8 Mussidae
INFH B AT
7448 Faviidae
Frigt g

EaH2d%8 Trachyphylliidae
oo

Fa3oLHMA4H Caryophyllidae
FdFHLnt+HrT
R A i e |

*4#>-d% Dendrophyllidae
1HFyF
FAR)FH T
F4 v To—H
4 TH—H

FiiEith CTENOPHORA

BT TENTACULATA

A7 b2F48 Lobata

Anthoplewra fuscouviridis
Condylactis passifiord
Dofleinia armata
Actintidae sp.

Fntacmaea actinostoloides
E, ramsayi
Heteractis crispa

Stichodactyla haddont

Discosoma sp.
D+ 5 p ¥
D, sp.

Gontopora lobata
@, diiboutiensis

Symphyllia valenciennesii
Caulastrea tumida
Trachyphyllia geoffrovi

Catalaphyllia jardinet
Plerogyra sinuosa

Tubastrea coccinea
Turbinaria peltata

Dendrophyilidae sp.
Dendrophyllidae sp.

100

11

15

a on b3 L3

888

28
12
20
a7



7 F7Z45% Bolinopsidae
o i B B

Wi ANNELIDA

Z2E# POLYCHAETA

E#EB Sedentaria

¥ LLHE Sabellidae
kY LL

heHdh4# Serpulidae
L2835 H Y

#{kE% MOLLUSCA

BE# GASTROPODA

FIMER Archaeogastropoda

ZoEQAHAE Trochidae
Fatat
»EHA

YayF 44 ITH# Turbinidae

T AHA
AV &=
B4z
HHF T
FaotstHFT

diEE Mesogastropoda
2vH1# Naticidas
I SETHA
73 v#H 1% Cymatiidae
Ky ragfs
FFHA

ok ol

E o b
*%=28 Bursidae
dFdFNEKRT
YviOHif# Tonnidae
oo
2HhFH1# Cypraeidae
Rk FhFHA

- = i S B G -l e
NIAFFHFTHA

Bolinopsis mikado

Sabella fusca

Spirobranchus giganteus

Omphalius preifferi preifferi
Tegusa lischkei

Astralium haemafragum
Bolma modesta
Pomaulax japonicus
Turbo cornutus

T. argyrostoma

Tectontaica janthostomoides

Charonia sauliae
C. tritonis
Cymatium echo
Ranularia pyra

Tufusa bufo

Tonna luteostoma

Cypraea tigris
Erosarta boivini
E, miliaris

37

23

10

25



YorvwHhIHA4

$MER Neogastropoda

FI7%H4¥# Muricidae
ToxHA
Th=Y
LA A4

T4 # Buccinidae
FAtd
HFES

1 F¥%#+ 5% Fasciolariidae
FH=
WATEEN=

FAT738 Aplysiacea
FAI7ZL#H Aplysiidae
FETRAITE

K= ZB Doridacea
NFHEI IS8 Triophidae
NP

—HIR#W BIVALVIA

774 AH 1B Pteroida

T4 ZH14E Pteriidae
Tax#H4
L i i S 0 )

1 %K% Ostreidae
<A ¥

TIAFL-H14HB Veneroidea
oA F Tridacnidae
ElLifaraifq

fEE# CEPHALOPODA

A7 4L71E Nautiloidae
A 24LA4F Nautilidae
b S S )
dhif A4

Mauritin arabica

Murex troschell

HRapana venosa
Reishia bronnt

Babvlonia japonica
Kelletia lischhet

Fustinus perplexus
F. tuberosus

Bursatella leachit

Kalinga ornata

Pinctada fucata martensi
Pteria brevialata

Crassostrea gigas

Tridacna squamosa

Nautilus macromphlus
N. pompilius

10

14
10



#E®Y ARTHROPODA

#iO# MEROSTOMATA

#IEB Xiphosura
A7 +4H=# Limulidae
hTH=

Ffi# CRUSTACEA

+8E Decapoda
jaBR®EE Pleocyemata
AYIEH#H Atyidae
e - R
#ZF/INIE# Pandalidae
HyraE
EIE® Hippolytidae
ETAL bV S A
TF+HIE® Palaemonidas
APFEYFIHE LT
Ty HFITEH Alpheidae
FuRyr¥n—il
1 EITE® Palinuridae
F7h{ ¥
ALl
{4+z¥
€IIE# Scyllaridas
FARNYFITE
iy &) e 3
= B g, o ol g
+3x¥
B g )

RETH Anomura
A== L8 Porcellanidas
THERYH=HT

Y/HAY FHURB  Pylochelidae

WwAHALA Y

+ FAUF Diogenidae
h¥ K= KA
SaATYFANY
ALFFIXFAY
VAZXFEHY
Aotz

Tachypleus tridentatus

Caridina japonica
Pandalus nipponensis
Lysmata debelius
Periclimenes brevicarpalis
Alpheus sp.

Panulirus homarus

P longipes

P. japonicus
Ibacus novemdentatus
Parribacus japonicus
Scyllarides haant

S. SOUAMOSUS
Seyllarus cultrifer

Neapetrolisthes ohshimai
Pomatocheles jeffreysii

Aniculus mivaket
Dardanus arrosor

D. crassimanus
D, pedunculatus
Paguristes ortmanni

80

169

13

oo o & o

o4

29
85
14



Fv¥ AU Paguridae
AHFT VR FHY)
R=FKZVYEHY
STk FAY

#RETEB Brachyura
h4HLUFE Doromiidae
I¥FH LY
+EZ#¥ Homolidae
F4EET
FrHtFFREZ
H5witE Calappidae
Y=zrhTesn
AM A DT ot
a7 H=# Leucosiidae
i B e s B 7
2EH=# Majidae
M HA A I
ErRXirad
EATwH=
girgif=
FAT =
T M=
b fy - B G ot
Ty IH=
gunEel=
Ja¥gyd=
Ei#H =% Parthenopidae
Bl H=
BEH=
J4&1) =% Portunidas
M=
LR
A FHH 3
S ity I ol et
i AP 1 oy ol i gt
Ia7H=%# Goneplacidae
T =
XA =¥ Xanthidae
AMANRTyVagi=
AN pmrVani=
ThAR »Fanaii=
o ThH=
A FH=—O—HMl

Pagurus constans
= similis
P. lanuginosus

Petalomera wilsoni

Paromola japonica
P macrochira

Calappa japonica
43 philargius

Leucosia anatum

Chlorinoides harmandi
Camposcia retusa
Leptomithrax bifidus

L. edwardsil
Marcraocheira kaempfert

Maja spinigera

Micippa philyra

Naxioides mammillata

Pugettia quadridens quadridens
Schizophrys aspera

Daldorfia horrida
Flatylambrus valida valida

Charybdis (Charybdis) acuta
Liocarcinus corrugatus
Portunus {Monomia) gladiator
Thalamita prymna

T. sima

Eucrate crenala

Atergatis floridus

A. reticulatus

A. subdentatus
Pilumnus tomentosus
Xanthidae sp.
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174 =# Grapsidae
yaudyi=
AFesf =

#7274 =% Potamidae
HIH=

OBEB Stomatopoda
4 3% Sguillidae
¥va

E®# INSECTA

b+ B Odonata
#+I K8 Gomphidae
aF=Xxrv

Y <# Aeschnidae
SOAGHR v

< b2AF Macromiidae
AT bl

8B Hemiptera
YU ELYT Notonectidae
IUELY

44 27F8 Nepidae
AL aF

IXhTHY

a% 4 L3F  Belostomatidae

FAaF 4Ll
FHA

HhE Coleoptera
#-da7%8 Dytiscidae
roXwiAyyday

TAF Oy
ofsday
Eeadar
P¥—THrTUTEFF
ey ol e i By ]

Ty rday
EETAS TG

| =85 3 ol m Ry

Plagusia dentipes
Varuna litterata

Geothelphusa dehaant

Oratosquilla oratoria

Steboldius albardae

Anax nigrofasciatus nigrofascigtus

Epophthalmia elegans

Notonecta triguttata

Laeccotrephes joponensis

Ranatra chinensis

Diplonyecus major
Lethocerus deyrollet

Agabus conspicuus

A, Japonicus
Cybister brevis
C. japonicus

Dwtiseus sharpi
Hydaticus bowringii
H. grammicus
Platambus pictipennis
Rhantus pulverosus

17

[=1]

11

13
11

27
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LY EHINODERMATA

#MES#M CRINOIDEA

73X 48 Comatulida
727348 Comasteridae
il s B R
L b gl BT &

E+7# ASTEROIDEA

AZF+E FFH Platyasterida
ZFk FTF#  Luidiidae
ATeE T

E:JH,48 Paxillosida
ETIVHA4H Astropectinidae
keI THA
EIVNA

Fhe B Valvatida
FxKE L Ophidiasteridae
The b7

EXkE FFE Spinulosida

E Ak b7#  Echinasteridae
FANNEAERT

1 F¥%E F7H  Asterinidae
L r=Fe b7

¥k 7B Forcipulatida
Yk hF#  Asterinidae
e b
Yy7e b

YEE T OPHIUROIDEA

FASt/EE Myophiurida

YEE bFO—H

Oxyveomanthus piguis
. solaster

Luidia quinaria

Astropecten polyacanthus
A, scoparius

Certonardoa semiregularis

Henricia pachyderma

Asterina pectinifera

Asterias amurensis
Coscinasterias acutisping

unidentified

44

48



7=—# ECHINOIDEA

F2%vw2=B Cidarcida

Fo#w =% Cidaridae
o gl i e Bt
Ja¥yo=

#>79 =B Echinoida
#2399 =8 Temnopleuridae
Fy¥Hriany
YFo¥so_go—il

S It =% Toxopneustidas
Funig =

AH*187 =8 Stronglylocentroidae
FUF =

Tho=

F#H =% Echinometridae
L =

ywIatriio=

2472/%%95B8 Clypeasteroida
#3798 Clypeasteridae
yA)TH G

AL hi-F  Astriclypeidas
ABLeH oy

#<3# HOLOTHUROIDEA

%> 38 Dendrochirotida
*>a#8 Dendrochirotidas
¥=Fuy TN

¥F¥3B Aspidochirotida
70F7<3# Holothuriidae
= e e ke
i 8 e |
»HhoF+= 38 Stichopodidae
<4=a

Goniocidaris biserialis
Prinocidaris baculosa var. annulifera

Temnopleurus hardwicki
Salmacis sp.

Toxopneustes pileolus

Hemicentrotus pulcherrimus
Pseudocentrotus depressus

Anthocidaris crassispina
Echinometra sp.

Clypeaster japonicus

Astriclypeus manni

Pseudocolochrius axiologus

Holothuria pardalis
H. pervicax

Apostichopus japonicus

A% &% PROTOCHORDATA

++4# ASCIDIACEA

A

unidentified

- 22
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B VERTEBRATA
#AR MARINE FISHES

#Em#E CHONDRICHTHYES

3% AH Heterodontiformes
FZa¥AF Heterodontidae
F oA

ALOY A B Carcharhiniformes

b AT Scyliorhinidae
I—=FNFx TP —2
FRAHA

e

FFH AR Triakididae
oA

FFHF X
ALOY A Carcharhinidae
ol B e e A o

w=z4O

FLN)TH

Ww/HAB Sgualiformes
/Y AFE Squalidae
k'Y ¥ A

T4 B Rajiformses

FHIA#E Dasyatididas
FThIA
3 plge o |

FEILA# Myliobatididae
v¥TFFEA

g m# OSTEICHTHYES

HS147H Elopiformes
1TEd1# Megalopidae
PR =t

778 Anguilliformes

7+ ¥%#  Anguillidae
T7FH¥

7Y #FE Muraenidae

Heterodontus japonicus

Atelomycterus marmoratus
Cephaloscyllium tsbaellum
Seyliorhinus torazame

Mustelus griseus
Triakis scyllium

Carcharhinus galapagoensis
(04 melenopterus
Triaenodon obesus

Cirrhigaleus barbifer

Dasyatis akajet
D. matsubarai

Aetobatus narinart

Megalops cyprinoides

Angutlle japonica

11

19



=Ly B

Ay yag R
MmN AR

b= o B b

i o

L) R
R R
TI7HE

28 UK

HF Y IF

+x /vy uE
FFoyE
7 3IAE® Ophichthidae
{ Ao Iing
FuTAInK
YAFwginKE
F+d# Congridae
*T+rT
FLET
MNEE Muraenesocidae
INE

+<vXB Siluriformes
J=ZA1# Plotosidas
TrEA

EXAB Aulopiformes

EA# Aulopodidae
A

IJ# Synodontidae
FTHFLY

Hh4# I8 Scorpaeniformes
FHAHY+ I8 Scorpaenidae

2 hYya
NI AN
A XHhH4A
ArF7HHHT
AvhHT
F=9¥4d
X HY S

o R e

S04 A0
AN

Enchelyeore lichenosa

(Fymnothorax albimarginatus

{5, berndti

. flavimarginatus

G. kidako

leucostigma

G

G. negleclus
G. reticularis
G richardsoni
7
7

thyrsoideus

yvpsilon
Muraena pardalis

Ophichthus asakusae
0. evermanni

Ophisurus macrorhynchus

Conger myriaster
Heteroconger hasst

Muraenesox cinereus

Plotosus lineatus

Aulopus japonicus

Trachinocephalus myops

Pterois lunulata

P. volitans
Seorpaena izensis

8. miostoma
Scorpaenodes littoralis
Seorpaenopsis cirrhosa
S. neglecta
Sebastiscus marmoratis
Sebastes hubbsi

S, LRermis

12

29
24
10
17

18

26
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| 0 3 A
- gV §
L e B WA Y P
ATIA
oA
vy R A
- A
F R AN

=4 3+# Synanceiidae
F=ta¥

N a+E# Tetrarogidae
EAY e i

F K98 Triglidae
Ay

JF# Platycephalidae
v IF

P4+ A8 Hexagrammidae
F VA
TAF2

#13A%# Cottidae
THET N
Tt

#>8 Gadiformes
FId45# Moridae
FIHS

F<0OB Ophidiformes
T i 0% Ophidiidae
1%FoF

FA448 Beryciformes
v YhH 48 Monocentrididae
2y AT d
1w b4 1% Holocentridae
Th=ohi
ruwyhy
IV AN A
ISR
THIEZR
FHNITEA
A9 ba¥A
b7 F414# Trachichthyidae

FARF S ]

S. joyneri
MINOSUE
oblongus
pachycephalus
schlegell
thompsoni
trivittatus

vulpes

“

b o bo 0 o o

Inimieus japonicus
Hypodvytes rubripinnis
Chelidonichthys spinosus
Flatycephalus sp.2

Hexagrammos agrammus
H. otakii

Peeudoblennius cottoides
P. percoides

Physiculus japontcus

Brotula multibarbata

Monocentris japonica

Myripristis berndti

M. violacea
Ostichthys japonicus
Sargocentron caudimaculatum

3, ittodai
= spiniferum
S, SPINOSISSIMLM

Gephyroberyx japonicus

— 95 —

13
173
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EAUVFAFAIH Anomalopidae
ehUFAFTA

3 Y9+ B Syngnathiformes
#¥7IF Macroramphosidae
HEFTT
AT E Centriscidas
SO T
Iy *f Syngnathidae
AV E &V
FATITY
Shirsiy
Y= TP == F 5T
L B e i Gt A b = 4

AZX%B Perciformes
Fh A% Centropomidae
THhA

AZ%% Percichthyidas
AXF
FAIFA ¥
NZF  Serranidae
ThAHF

A FNng

=g

Finy
ddE'NF

T Y

a4 T

vFEEY

ThNy
TATTING
ALHFEny
b e P A g

¥4 by
AEZTUFEngy
ArETrNny
FEINY

Y InG

Ny
RELFHNGES
Fr¥antyA
H=FREL—Ff—
=G INnFHA

Anomalops katoptron

Macroramphosus scolopax
Aeoliscus strigatus

Hippocempus histrix

H. kuda

H. takakurat
Phyeodurus egues
Phyllopteryx taeniolatus

Lates japonicus

Lateolabrax japonicus
Stereolepis doederleini

Caprodon schlegelii
Cephalopholis miniata
C. urodeta
Epinephelus akaara

E, areolatus

E. awoara

K. bruneus

E. cyanopodis

E. fasciatus

E. Juscoguttatus
E, hexagonatus

E. maculatus

E. malabaricus

E. melanostigma
E. merra

E. Ongus

K. polvphekadion
E. septemfasciatus
Freudanthias pleurotaenia

F squamipinnis
B, tuka

P, ventralis ventralis
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FHNFF L Bo—Hl
Ty
Pt FAY. 4

R/HZ# Grammistidae
NP AT

AX¥A# Pseudochromidae
T—NFrFrqiu s

aFiiagFd# Plesiopidae
YEINYFRF oS

L7 H%%*¥ Terapontidae
A F
e ] -

2 bFH1# Priacanthidae
FEoEREFbF
o |

T 741#  Apogonidae
FFAVA EF
04 #EF
rakiA42F
¥RV BT
deTIIA4
¥4 EF
»#Y
2 Vag{EF
TRV VavLEF

AX¥# Rachycentridae
AF

F % Carangidae
fheHFy
AAITY
v BETR
FrHATI
AHFLvTY
b B LY R
=T
Hh v IF
k5 i
[ Pl s s B o
IRFTEY
TNy
T

ZIFA4# Lutjanidae
NI 7LHA4
TIATLIHS

P. sp.

Sacura margaritacea
Variola louti
Aulacocephalus temmincki
Pseudochromis aureus

Calloplesiops altivelis

Rhyncopelates oxyrhynchus
Terapon jarbua

Prigecanthus hamrur
P. macracanthus

Apogon doederleini

A niger

A, notatus

A, novemfasciatis
A semilineatus

Cheilodipterus quinquelineatus
Fowleria variegata
Sphaeramia nematloptera

S, orbicularis

Rachveeniron canadum

Alectis ciliaris

Caranx melampygus

C. lugubris

., sexfasciatus
Gnathanodon speciosus
Katwarinus equula
Pseudocaranx dentex
Seriola dumerdi

8, lalandi

8. rivoliang
Trachinotus baillonii
™ blochii

Trachurus japonicus

Lutjanus bohar
L. decussalis

16
20

39
35

41
10
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—kraoki7x¥4
AHRTIYA
EA7IHA
SAZILIYA
A9 FrT7ZNL
i L g o
sk FLYAL
XA
2HhH% 3% Caesionidae
wAfOEFH
JO0% X% Gerreidae
sa¥ ¥
14 %# Haemulidae
s i I |
Ey¥A
4 4¥
FavFavarad¥4
Tavg i
ElLyOoaianiq
Txaavu¥4
KAV amid
424%l Sparidae
FuFA
A
~q
ZI7%44% Lethrinidae
JaFy ¥4
yu¥q
AAFTA
AV71T7%
4 r7x7%
NRILTH
FYARTITH
wATHZFE
EX S Mullidas
IS4
T If e
ThTFEAT
FFFerT
|- £
N2 K Pempherididae
FLAEFE
e w A B
IFIny R

Sfulviflamma
fulvus

gibbus

kasmira
monostigma
quinguelineatus
russellti
stellatus

FEEPRRRE

Caesio teres
Gerres oyena

Diggramma pictum
Hapalogenys nigripinnis
Parapristipoma trilineatum
FPlectorhinchus chaetodonoides

P, cinctus

P. lessonit
P. lineatus
2, orientalis

Acanthopagrus schlegeli
Pagrus major
Sparus sarba

Gnathodentex aureolineatus
Gymnocranius euanus

G. griseus
Lethrinus athinsoni

L. genivittatus

L. nebulosus

L. olivaceus

L. rubrioperculatus

Parupeneus chrysopleuron

A ciliatus
o8 cvelostomus
P. sptlurus

Upeneus bensasi

Parapriacanthus ransonneti
Pempheris japonica
E schwenkii

17
13
422

19

=]
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Ny rRO—H

ATFH Girellidae
prall= B b

- &
1AA:i# Kyphosidae

A AXZ

SFIARKAS
ZHLH414%# Ephippididae
IHhSx AT
FrATVNRAGF
Th2oN

Wil ATgd
hdh%44# Scorpididae
HIhFF 4
FauFasI74# Chastodontidae
N T4
LlnFETTA
MrFaoFasod
FagFanod
tXaoFaarFaroFd

Y FENIy 2R TSA 749
IFFIAEEY

=t 7974 FarFanrnd
Fargnz

T/ FaaFaaodt
Foas s

yoayA
AF¥lLFarFarad
TuF{FagFaunt
*F+744# Pomacanthidae
XrFxoFA
~FNFaiyva

bl s B oV B |

Ty »o
AXA44F Pomacentridae
e

LTS E

AT o ol i o )
FrIVGALXANA

Y FPLARAATS
Ot L AFA
YRAXAYA

Yo Fy
TIGAFAXEINA

P, sp.

Girella malanichthys
a. punctata

Kyphosus vaigiensis
K. gp.

FPlatax boersi

2, orbicularis
P pinnatus
) teira

Microcanthus strigatus

Heniochus acuminatus
H. diphreutes
Chaetodon auriga
Quripes
ephippium
Sfalcula
guentheri
lineolatus
lunula
melannotus
modestus
nippon
ulietensis
vagabundus

conpoonoooonn

Chaetodontoplus septentrionalis
Centropyge heraldi
Pomacanthus maculosus

P, ranthometopon

Amphiprion clark:

A, Srenatus

A perideraion
Abudefduf bengalensis

A septemfasciatus
A sexfasciatus

A sordidus

A, vaigiensis

Amblyglyphidodon curacao

_29_
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FIALAYA
IHRALXRATA
THRALAYA
TRIALANA
EFRALAYA
TYIAKXAY A
AXAYA
TIALXATA
WYRX AL
PUFNY AL AT A
AV avFa A X AN
IYERYIORX AT A
VFAIXATA
FUFLAXAYS
FHHEFAXAYA
EFHALANA
d-~# Cirrhitidae
FE TN
FFEgdr~

B AT

B b

U Sl g 4

& &

A AT~
2h/NHL4# Cheilodactylidae
FHINTA
FAF7744# Opistognathidae
fxd—ny Fla—-74va
F5# Mugilidae

w7
A58 Labridae

¥ F NG

FURAT

F a3

FUNREF S
AHFEF /0%
sHENRT

45

4 FeFas
{FedAFHO—H
) B

LA AT

FFTF

Fag

A. leucogaster
Chromis analis

Ch atripectoralis

i chrysura

C flavomaculata

C. fumea

C. notata notata

c viridis
Chrysiptera cyanea

L parasema
Dasevllus aruanus

D, trimaculatus
Pomacentrus coelestis

P, moluccensis
P nagasakiensis

Stegastes altus

Cirrhitichthys aureus

C. aprinus

C oxycephalus
Cyprinocirrhites polyactis
Neocirrhites armatus
Oxyectrrhites typus
Paracirrhites arcatus

(Foniistius zonatus
(pistognathus aurifrons
Mugil cephalus cephalus

Bodianus perditio

B. bilunulatus
Cheilinus bimaculatus
C. trilobatus

C. undulatus
Choerodon anchorago
[ (AZUrio
Cirrhilabrus temmincki
C. sp.

Coris aveula

C. picta

Epibulus insidiator
Halichoeres poecilopterus

321

43
13

23
10
30

27
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b
FleZrFmig
RV AT ARG
a P AYA S
Anrass
ITHA
HIFUNT
4 b5
=l FRT
FhANT
FH 1% Scaridae
T4
HONTHA
LT ¥A
FTAnTT4
FELTYA
(< B |
TAd7H4
APTTA
FETYA
NETTA
27 LHYF#  Stichasidae
TH YR
FA4F+r¥rH
ZU%XLRF# Pholididae
F R
F*HIwA#E Anarhichadidae
dAHiovFt
FZ¥2ZH Pinguipedidae
FTFA
FhT bFFA
1 /¥ K% Blenniidae
Aw FHhzpad
AZAT ==
S S
ZUELR
Fryv¥rH
*X'wKR# Callionymidae
ZvFF
PERAY
R AN TF
FAITF
NHHE  Gobiidae
EAL

H. tenuispinnis
Hemigymnus melapterus
Labroides dimidiatus
Pseudolabrus japonicus
Pteragogus flagellifer
Semicossyphus reficulatus
Stethojulis interrupta lerina
Suezichthys gracilis
Thalassoma cupido

T. lunare

Calotomus japonicus
Scarus dimidiatus
ghobban
gibbus
Javanicus
ouviceps
ovifrons
rivulatus
sehlegeli
sordidus

AR T < ¥ R T < I T I

Chirolophis japonicus
Dictvosoma burgeri

Pholis nebulosa
Anarhichas orientalis

Parapereis pulchella
P, sexfasciata

Atrosalarias fuscus holomelas
Meigcanthus smithi
Parablennius vatabel
Petroscirtes breviceps
Salarias fasciatus

Pterosynchiropus splendidus
HRepomucenus beniteguri
R. lunatus

R. richardsonit

Acanthogobius flavimanus

_:'”_
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FaxA
FA 04 INY
FAS AT i
ETINE
F R

74 d# Siganidae
NFTALT
WrIdTAT
TAL
oo F g
o o i = g
LET7RTAT
EATASL

Y/ HLYE Zanclidae
S

—H¥4 1% Acanthuridae
ZkHh T enF
FIFran¥
4 LX3=4
S =
AM B ONF
FA =3
ErTENF
Fuang
i AT
EATF Y INY
PN T NF
F¥INFEFL
X AFUINE
bHANF
TrENF
HH+ I FHHINF
Fraun¥
—HYA
FAONF
b S-S AT 2
ElLFHnF

J AR Echeneididae
bt ARV )

#l-1H Pleuronectiformes

EZA# Paralichthyidae
v A
HLT#E Pleuronectidae

Chasmichthys gulosus
Goblodon okinawae
Ptereleotris hanae

P zebra
Pterogobius elapoides

Siganus argenteus
corallinus
fuscescens
Euttatus
punctatus
unimaculatus

taftofnbritnls

virgatus
Zanclus cornutus

Acanthurus dussumiert
Jjaponicus
maculiceps
mata
nigricans
nigrofuscus
olivaceus

; xanthopterus
Ctenochaetus striatus
Nase annulatus
brevirostris

S

hexacanthus
lituratus
tuberosus
unicornis
viamingii
Paracanthurus hepatus
Prionurus scalprum

Zz2z=2=2=

Zebrasoma flavescens
Z scopas
Z. veliferum

FKeheneis naucrates

Paralichthys olivaceus

15

o e Lnoen

18
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ARH LA Platichthys stellatus

SO SHLA Pleuronectes schrenkt

*IHLA F. yvokohamae
7/ %28 Cynoglossidae

s By B FParaplagusia japonica

74 H Tetraodontiformaes
#v¥# Triacanthidae

¥ Triacanthus biaculeatus
ELHFHINF¥HE Balistidae

ThHEHNT Odonus niger

TAAVEAHNT Xanthichthys caeruleolineatus

FAELHT X. mento
Hh71¥# Monacanthidae

vy AITE Aluterus monoceros

VA A AL o A, scriptus

FIADTSINF Cantherhines pardalis

T I ANHF Rudarius ercodes

HINE Stephanolepis cirrhifer
7 4% Tetraodontidae

H¥+-3izs Arothron hispidus

AUEgY I A, manilensis

8 8 Ul £ A. meleagris

At i Canthigaster rivulata

S i b Takifugy niphobles

28 i - T pardalis

QFRFTH i poecilonotus

| 5 B £ 8 T. rubripes

avgygAL 7Y T. snyderi

e £ iz xanthopterus
M) FE Diodontidae

AL HxRTH Chilomyeterus reticulatus

PARIE V8 g Diodon holocanthus

ik FRESHWATER FISHES
fiEMm# OSTEICHTHYES

i#mB Ceratodiformes

LEF¥ L% Lepidosirenidas
TabFFENA TFFEX A
LEFYLYy NS F2Y

Protopterus aethiopicus
Leptdosiren paradoxa

FUYFTTINAEB Polypteriformes

11

10

—

17
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K TFILZ# Polypteridae
FYITFNE EFy—
BNTTFNA FhAY—
FNVFFNVA T2 FYr)—

LEVAFIAE Lepisosteiformes
LEYAF AT Lepisosteidae
ARwTw FH—
) —XH—
Ya—bLr—=XH—-
ZOUNIRy T FH—

FauH¥AB Acipenseriformes
FaJ¥ A% Acipenseridae
aF a7
R Fawifi
FOF g o4FA
doF g wiaF
L E T N
~ZFa3¥AH Polyodontidae
AFFauHfh

FAFF¥J0uvH¥ LB Osteoglossiformes

#ZAFA IOy ¥ LT Osteoglossidae
LNy
=TI+
FFe2TOTF
FANTFTOg+
T¥rrangi
FTH¥F2FTAH Notopteridae
Of¥Nt4 77492
ARy T FFA4A 77420

a1 B Cypriniformes
J14%# Cyprinidae
AFEI TSI
hAeT
Frot

e gt f B B o
= —th—
¥Foo
AXFrH=I4
ke B 0 B Rt
FAS 4

Folypterus bichir lapradii
P. delhezy
P. endlicheri endlicheri

Lepisosteus oculatus

L, 058ELLE
i Dplatostomus
L. platyrhincus

Actpenser ruthenus

A, stellatus
A, transmontanus
Huso huso

Huso huso X Acipenser ruthenus

Polyodon spathula

Arapaima gigas
Osteoglossum bicirrhosum
0. Sferreirai
Heterotis niloticus
Seleraopages formosus

Chitala blanchi
[ ornata

Achetlognathus cvanostigma

A. rhombeus

Carassius auratus [angsdorfil

C. cuvier

Catlocarpio siamensis

Gnathopogon elongatus elongetus
Hemibarbus longirostris

Morulius chrvsophekadion
Opsariichthys uncirostris uncirostris
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TRy

Fhoy

Ty

L o

FA+LZ74 9o
FAETF ~¥)
FAET ~ATFOELTT
Y —ZF—n

FAN GRS+
e

ATEDD
& ot
TT7EF

THEL

77 A

T4 AHT

AT AY

K aJ# Cobitididae
FAH—F-v+

¥ Sy sn—F

¥ ¥FIas

Fiiaw
U148 Gyrinocheilidae
TRIAL—F—

#4 B Salmoniformes

Fa# Plecoglossidae
p i 2

#4# Salmonidae
T
Ao I

#Zi 2B Characiformes
Hh 7% Characidae
YAH—-FIFF

ESAsy o H
X=FTNMNFzy b
A= I TF=NNT7
EroF—Nh5i v

A9 bEYSF—NAT L
H—F4FT 7

= B o BV A4

P TR G St e LR
99T+

Phoxinus [agowskii steindachnert
D oxveephalus jouyi
Pseudorasbora parva
Pungtungia herzi

Puntius lateristriga

Rasbora hengeli

R. heteromorpha

R. trilineata

Rhodeus ocellatus ocellatus

Sarcocheilichthys variegatus microoculus

Squalidus chankaensis buwae
Tanakia lanceolata

T. limbata

Tanichthys albonubes
Tribolodon hakonensis
Zaceo platypus

2. temminckii

Botia darto

B. macracantha

Cobitis biwae

Misgurnus anguillicaudatus

Cyrinocheilus aymonteri

Plecoglossus altivelis

Oncorhynchus masouw ishikawae
Salvelinus leucomaenis pluvius

Acestrorhynchus sp.
Brycon orbignyvanus
Carnegiella strigata
Chalceus erythrurus

(8% macrolepidotus
C. 5p.

Cheirodon axelrodi
Colossoma macropomum
Gasteropelecus sternicla
Cryvmnocorymbius ternetzt
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Ly F2—-X5+5
LEXT T

TS 7T ATFLFT
Ve F7Z77FaT T
FErTF T

F&—F

U527 Fa7ll-
FAT o R e B e

F+<ZB Siluriformes
< A% Siluridae
Fwd Fur—
g3 L—1-
ST ey
EAQKFs X# Pimelodidae
Axa—Ln74sFxy b
Pyo—
Ly FF—mFxv b
Exs—F
FAH— xR/ —=ZFxy b
Tt TR
H#AHh#F+7X# Synodontidae
H+hHF=X
NH g A¥  Pangasiusidae
=T —Fk—
TR
hAx
X% Bagridae
Ly FF—ALIAFYA
AT bF=NFry b
FZZ# Doradidae
FEL KT R
FFEI—F
AU 77+ A# Calichthydae
JYEFA nFTOo—ZAR
IYFFA NAY—FR
oy FgA Val)-
aYFFA MHETEIA
EXI—a2 FIA
aYyFSA S pboA
NTHXFEF Ariidae
FrRAH—FEsFyr o}
AYAYTFH Loricariidae
[FATE- 0 N e £ o N g Pl

Hemigrammus rhodostomus
Hyphessobrycon pulchripinnis
Megalamphodus megalopterus
M. sweglesi
Paracheirodon innesi
Salminus maxillosus
Serrasalmus nattereri
Thoracocharax stellatus

Wallago attu
W. leert
Ww. miostoma

Leiarius pictus

Paulicea lutkens
Phractocephalus hemiliopterus
FPseudoplatvstoma coruscans
F. fasciatum
Sorubimichthys planiceps

Synodontis nigriventris
Pangasius larnaudii
P, santtwongset

P sutchi

Mystus nemurus
M. wyckil

FPseudodoras niger
Pterodoras granulosus

Corvdoras habrosus

C. hasutatus
C. Julit

C. paleatus

[ 54 DYEMaeus
sp.

Arius sp.

Barvancistus sp.
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Ml=¥F—F7FIa

L an—i#
FhrrNAD—H

| Bl " i P

ALV ARy PENT LT LT
YWbSFAA—=Ly PRI AT LD
G o Pl B S 8 W |

¥oh-71a
72 VUTFA%¥ Claridae

INVTA MNP F7A

L=k ZB Gymnotiformes
F %9+ X¥F Erectrophoridae
FrEITF

4 H Beloniformes
A4 A# Adrianchthylidae
FIVAS T A

AX%B Perciformes
Fh A% Belontiidae
b=kt A Nri—F
AZ %%} Percuchthyidae
FX=23
¥7Yy F# Cichlidae
T73ITYI e F
FAH—-
TAARy b2 F
JMFLLPOI R HiblA
fxrg—F) v [
F K § Teraponidae
ANEFFA
#A703%—LA# Osphronemidae
FA70F—LR F=F3g—
FHii-7148 Anabantidae
F/IEYTE
FuRgoFE Toxotidae
e b i o
"tE# Gobiidae
1 BLF B e
=g 8 5 SAY 4
Hy Lt
FF7

Hypostomus plecostomus
Loricariidae sp.
Otocinclus sp,

Panague niglolineatus
FPseudocanthicus sp.

E, &p.
Ptervgoplichthys gibbiceps
unidentified

Clartas batrachus

Electrophorus electricus

Aplochedichthys normannt

Lates niloticus
Coreoperca kawamebari
Amphilopus citrinellum
Astronotus ocellatus
Cichla ocellaris

Copadichromis borley
Pseudotropheus tropheops

Hephaestus carbo
Osphronemus goramy
Anabas testudineus
Toxotes jaculatorix
Eleotris oxveephala
Rhinogobius giurinus

Sicyopterus japonicus
Tridentiger obscurus
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mE# AMPHIBIA

#EH Anura
AZXHTI# Discoglossidae
FaytrAXHI N
E/t#  Pipidas
¥
FT7UHIAHTI

EFHIHITNF Leptodactylidae

TR

P e D

24 I HIEO—F
Ex# TI¥E Bufonidase
TOr<ShFedH
ExardEH

4 eFHn
IFledHn

k& Ao o—if
F¥HII# Hylidae
ThHAT=H T
FThATTHILO—H
FagXrFTIHIN
Zvfuorei=in

AT AHNTIN
—a—F=TFATIH N
XA TN

TR, FRTETH N
EAHIIE Microhliydas
TUT VAT TN
FHHITNHE Ranidae
ATHHTN
VaFaghih
wyT7? EYFLA

v i )
FAnFHEFTFI
vavZy—-I09v¥
FHAHIINF Rhacophoridas
FoATHHLTL
al—WT AT

Je#@ REPTAILIA

HAB Testudidae

IOYEH AT Pelomedusidae

Bombina orientalis

Pipa pipa
Xenopus laevis

Ceratophrys cornuta

i ornata
Leptodaciylus albilabris

DBufo blombergi

B. pargarizans mivakonis
B. marinus

B. uviridis

B. stomaticus

Agalychnis callidryas
A. spurrelll
Hyla annectans

Litoria aurea

F S caerulea

L. infrafrenata
Microhyla ornata
Trachycephalus jordant

Kaloulae pulchra

Buergeria buergeri
B Japonica
Mantella viridis
Rana catesbeiana

R. naring narina
R. schmackeri

Polypedates dennysi
Rhacophorus schlegelli
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AT aLZENDNA
NEZE#H A# Chelidae
YANTAELEHA

e B
P—yne st HrENL
Za—-¥THhTEHA
SR THIENA
P270TFHINTEFTHA
BASHZINH A
ESN)—HIATI2HA
HIIWT FTHA

Fo# A# Kinosternidae
#u) Fodfi
Ay #®R . Trionychidas
AHNLFAwRY
Ay EF&F Carettochelyidae
ZuRrEFE
724 A% Cheloniidae
ThoIHA

T3

FATA
A2 Ux4HA# Chelydridae
HIvFHA

T A
FA7HAE Emydidae

G TF—=NhIHA
A A

I RNTHA
FHLAHA

YA LHA
Th=naifit

ie Eall R ')

i g Al o
TIFL T — N
dFAYTHA

eI A
AIAET AN A
i PACE R ob B
=R A
FFIAUHA

A o I

A ok S 77 WA
FhARIGY=HA
VINIIHA

Pelusios subniger

Acanthochelys spixi
Chelus fimbriatus
Chelodina siebenrockt
Elseva novaeguineae
Emydura subglobosa
Phrynops geoffroanus

FP. gibbus
P. hilari
P, RASUELS

Kinosternon scorpioides
Chitra indica
Carettochelys insculpta

Caretta caretta
Chelonia mydas
Eretmochelys imbricata

Chelyvdra serpentina
Macroclemys temminchi

Callagur bornecensis

Chinemys reevesi

Cistoclemmys flavomarginata
Clemmys guttata

C. tnsculpta

Cuora ambotnensis

Cyelemys dentata

Deirochelvs reticularia
Emydoidea blandingi

Heosemys grandis

Hieremys annandalei

Kachuga smithi

Malaclemys terrapin

Mauremys japonica

M. mutica

Ocadia sinensis

Orlitia borneensis

Rhinoclemmys pulcherrima incisa
R. pulcherrima manni
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g AN

Iwanaii

L= FASF

SR YwYTHIINA

FRTHA

a4 W A (AL )
J7# A% Testudinidae

i N A

HWB Squamata

1 9F7F# Iguanidae
PN AL FTF

A% FHSHE Varanidae
sXFGFHT

7=B Crocodylia
FU4i—4a2—8 Alligatoridae
-

Wi AVES

~ ¥ B Sphenisciformes
~¥# Spheniscidae
FrRNIRF

HEB Anseriformes
#E#H  Anatidae

A FY

aXE

AXAB Passeriformes

##4 0% Emberizidae
B e

7 hUF  Fringillidae
Ty

WILEE MAMMALIA

B Cetacea

2AZANHTE  Phocaenidae
At+AN

¥ 1A% Delphinidae
4O A N

Sacalia bealei

Terrapene carolina triunguis
i ornate
Trachemys scripta elegans
T scripta scripta

Chinemys reevesi X Mauremys japonica

Geochelone elegans

lguana iguana

Varanus salvator

Alligator mississippiensis

Spheniscus humboldti

Aix galericulata
Anas crecca

Emberiza cioides

Carduelis spinus

Neophocaena Phocaenoides

Cephalorhynchus commersoni

— B
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§6ME Pinnipedia

T h# Otariidae
F720A8Fv A
FENT
BN ZFN=TFTFTiH

FH#5 % Phocidae
AR I THT Y
INANTHT Y

M+ E Sirenia
¥ ad2%¥ Dugongidae
Vay

REIE Carnivora

1 2F# Mustelidae
s B S R I )
Sua

Aretocephalus pusillus pusillus
Otaria flavescens
Zalophus eariformianus carifornianus

Phoca largha

P, sthirtea

Dugong dugon

Aonyx cinera
Enhydra lutrie
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B TIZBIT B AF A1) Neophocaena phocaenoides
DFAPH A AT Z7 70 —F47H)

HILF Ak

STk b

Approach behavior of male toward females
of finless porpoises ( Neophocaena
phocaenoides ) in captivity.

Kxom YOSHIE

TOBA AQUARIUM

ABSTRACT

The observation of three patterns (chase, venlral presentation and penis display) of male's
behavior toward female has been conducted for between 11 and 56 minutes in the evening after
feeding from Sep.22, 1991 to May, 30, 1995.

Seasonal peak or change of three kinds of male’s behavior has not been appeared.

Compared frequencies of three kinds of male's behavior toward three females, the chasing
behavior toward one female, No.75, were mostly observed.

As reactions of female just after male's approached, no reaction was observed in most of
case. Two of the females showed refusal reactions much more than acceptance.

AML]) 27 7o—-FTiE L, ZThbs0fTHiC
MR EELRR s ol —HRLECT
AF AN RSNy i 6 BEDNET T THof TO—FENDAAREILE o TR, Hililt
FHEshTEY, AtV R LI LA HO (1994) o#MpicRbF AR SNBEEL TR
AEIEEETH D (KMMR1991), 6] LERSGLNE, T4 A0 IN60THED
Hilfh (1994) BEETFORFAY) (F21, 2 AADRIBIZOVTOMELIT- T,
A 3) OFMrhOF Ak 6 A AoARITE) & e
L. ZORERIC BTN A BN, £ wRETE
SHOAZADPTLIHIE GERSNDBIENEL # #H
Lo TRE-T-EHELE, BE LT R A+ A Yo 2 1 EfE (Na3s),
SEIX19914E 9 H22A 4519954 5 H30D £ T A AL (Nob4, MaT5, NTT) O 4BET, &HE
MIEFToAFTAY (FA1, AR3) OF O EizowTo 7o 7 4 —L%Tablel 2R L.
fTREMBE L. TORETADSARIHLTA Na36, Nafid, NaTHiZ{P 8ol CHiME S i -MikT,
L/ 3HMEOTE (R, T, [~= NoTTIE19844E 101 iIZ R THIE S LA HEr 6D

iU I

_lta_
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¥R THL, ILSROWRBHMP, o 4@
EOMmIZ19924 3 H 1 B 644 3 A28 F T4 A
1 EEFFHTEIR TV,

EE IR

#HE T —AIWI0.0m, BITE6.Tm, KFELTm.
AR3005mOXHIZHEEBODHDL FENT-VLTH
A, SOT—= M2 Om. KELOm, Ad22.3n’
OEMEOTFRT—LABELTED, §1.2m,
MEIOmOKBERL, 2+ 20 HFEBIICHAD
TCELLICE>TwdH, FE 721219934 5
Al4H F CREFTAKBEEOL OIS REEIER Y — 5
A Lz, HEARAKIPN R 308 0.1 —03ppm
BT L 2o, TA019934E 5 158 6 i3 EHHIE R L
O ORKMATMERLBEALL.

Table 1.

0 A A S L
M8 43—48 (1996)
19914E 51994 E TOEXRBEXFig. 1 1253 1L
fro 199242 ST WD LS C R EOEHEAOEY
% e N A
i3~ T ¥ Trachurus japonicus THwv, 1
B0 1 Bic2.0~4.5kg5 2 0, E¥ 3,
IAFAMBELTY—ES (ZMEE) 242
2870, ARAICRIEAHES L,

WEAE

REIZ19914E 9 J122H A 619954 5 A30H ET®
JMIZfT o720 1 A OERGRRE I HBI16E300 7 £ 198
4gETolizl A 1E, B 15% 58,5650
BB R iT o/, BIRA L5610 T, BIERMIZI9
HM4TFTH 272,

Profiles of finless porpoise on present paper.

Body weight and length were measured on 13 july, 1990,

; Body lengh Body weight )

Porpoisa Sex (em) (ke) Notes

Mo db Male 182.0 T3.0 Captured at Ise Bay on 20 Sep. 1973

Mo Fomale 169.5 53.0 Captured at Ise Bay on 12 Oct. 1981
Calved on 29 Apr.1988

Na75 Female 163.0 84.0 Captured ail Ise Bay on 19 Sep. 1984
Calved on 1 Mar. 1987

NaTT Female 156.0 48.0 Born on 17 Apr. 1985 at Toba Aguarium

Mother was captured at Ise Bay on 18 Oct. 1984

i

‘fu. | | [ i i
May

Fig. 1

Jun.

Jul.
Water temperature of finless porpoise’pool from 1991 to 1994,

Aug. Sep. 0Oct. MNov. Dec.
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EVRER 8 5 R
BL%5 43—-48H (1996)

Chasing

] o g8 h d L]

L]

&

Weetral pranaataties

£ N 4

Fraquency (times,/ 10min.}

Panis dinplay

- m = =
.

£

Fig. 2 Seasonal change in frequencies of male approaching against females.

w® R

1. F2A55 AT H7 70— FITHOEHTIL
HEGMho+ Ao A AlZd 2 ER). T
wmrl, T~=aAHL] @ 3fifiofThEt +ids
AARIHT AT Fu—FiTHE L, £HEN@BEL
N omBEEARMICL, Fig. 2w,
[ER] f780219944E 3 A, 4 A, S Hicelrs
HATHHETR N, TRLAHIEMICKE
B Ao fos [MEEEY ] (2D TISHEED
Mo oOIX19924 6 H, 199444 H, 5ATCD
FTRMIZ19924E T A, 19934E11H ., 19944 9 A%<
TRTORAICRNRE, 4 ==L ] $1991
£11H., 12H, 19924111, 1994 8 Ao 3 <
TORReN:, ZOTENEI992E2 H»SH5H
I TR PRI Ao oAt FRESIEEICE
LIRStz

2. #ZAPHFIO-FEN D A ADOMEGFISEE

AZIMEOA AT TO—FERLHEE S
Mo 7 o —FrHRlER TR LA (Fig.3 ).
S ZTIRINIENSI9MET TOF— S LHL,

— A —

AL ARNOT 7TO—FiTEE, LR, [
SEt ], =AML ] o IMEE L, SEEizH
T+ 44 A0THFERE TN ENOTEO 26 ¥t

e

B

oom
zEE
aas
i
ety

) %
Frequency of approach behavier of male

toward each females.

Fig. 3
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TAHETR LA, [BEBET] 219924 i3 Nab4 77
53.6%., Na757434.8%, MaTT4%11.6% & Nab4i2 % ¢
B oAt 19934 13 Nab45532.2%, NaT5452.5%.,
NaTTAH%15.3% , 19944E {2 Na647521.0% . NaT54%66.2%,
Ma77#4%12.8% ENaTHI-E otz

L [==AHL] b19924E 12 Nab4H%45.9% ,
NaT54%42.9% . Na7T4%30.5% & =@ 2 4E M) T |d Nabd
RS Wl Adh o 1245, 19934 1ENab44%32.3%
MaT54%56.5% , NaT7411.3% & NaT54%8 & B oz,
LA LI9MED [~ AL ] (2Nab4727.8% . Na
T52%41.7%., NaT74%30.5% . TI19944F IZNaTT I Nabd
rhi'hadbilaif,

— [k ] 1219924 12 Nab44%20.5% . NaT5A%H0.
0%, NaTT#4%29.5% ., 19934 {INn647%9.1% . NaT5A*
79.5% ., NaTT#H%11.4%., 19944E1ZNabdA*0 %, NaT5
#199.4% ., NaTT4%0.6% & 3 FEMF < TNaT5ATB W
HHETRGH, BICI99EIINTSATE A LS HD
oo TRZOFEENMICH L TR AoNtids
F gt

3. AALSARACHTEPIO—FiTHEOAZ
MG
A APHAALIHTLT 7O —-FTHEO A ZAD
BEie%xFig. 4 CR Lz, #AOTF0—FHED AR
OEWE., a. ZTThEVE 3T ITIoNS
fThh, b. RNk - 3EE. o, bUBE, LG, 2
ADWEOEFNFROKEO ST Z20OBEDET

Ne., 64

Fig. 4

Mo, 75
a

— 45 —

BT BEAT R 4R
WH 43—481 (1996)
OISO BT AT L.

NoB4iZ205m A AL T IO—~F 2R, F0O5 L
a 7%14.2%., b#A8.5%, cATTSBRTHETLH L Z
ThAWELIEE T YT 2THOEYED-
720 NaTSIXT27[EIFR 2 #%6.3% ., b H%24.9%, c #F
68.8% ., MaTTIZ182E % a H°12.1%., b#%35.2%., c
ABLTNT, cO2BERIThAVEIIERS
ThotathiEGohdS{Aohs, /238
ok & BUSETAERELEE i,

£ B

HE T8 AAENY V38O 2A0Mp 7 A
FAFOYBREL#E<LEorORETIRINP T A
AT O REOERIIEHN L LOFRLRL L
X¥NTEH (Harrison and Ridgway 1971),
(Wells 1984), (Bpifk 1994), 47 AFAT
O SR E B AR L, T#HR], [
ZAHL ] ZEoEBTHSRAEICROEEN
Twviad (Mdt 1994). L#LHarrison - Ridgway
(1971) #FEAFTFIcBF L3 FoAvho fipF
APATFOZYBETRIT-BECEEOFEDTR b
ATFOBEOECVREOR LREMICIRsE
rofrbfi<bhTwd, HEETIE, FEHE
2iToTwvikwdt, SROHFHIHV/-N3I6DT A
AT YREOENITHEUNL O THo A5
W, AREHT S GRR), THEEG), (==l
Ll At EHicmp L 2l ol

No. 77

a. Body rubbing each other or one way
from female

b. Threatening

c. No reaction

Reaction of female after male' approaching behavior,
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ThHI ELEZONH, [ UROLETM199)

OHRITHAMRp L D3 ~6 ATHE LW
BB L oz, SHUCIZSIN O BIEZEER
PFEBEARTHRTH 0 AF A ) HkEk#IC
AoTLEoCEMEZGNS, TLHFR - A
(1965) HERTEME LAiTENIRH M E L
THEEERAZ ENSVERE L TwA LN,
A ADRMTHEERTLIENMHLOPL LA
Twnwk#Er bl

LirL—HCnidHA LhOFMITHE YA
VEEE L Wells (1984) &, [GRL, [—Jiad
LORBAE ] EMTBHL) LG LASHED
OTHY, TLRE, TROTH Y - 0o,
FERMEHBATLTDATWEODM L LA WE
EBLTVS, FAoEH (1993b) XEFTTOAT
AN (FA2, AR1) OFTHEREL, R+
TRERE [RZAFZL | MEEERET 2 EHERE
FoOTRLEWwhERELTWS, 400 3 @8N0
F7O—-FiFRizonTiRF A2 2 20T 58
WITHY & A L7z, Wells (1984) S=#€H# (1993
b) OGO L 5 CESEORERNIED Z 6 DFT
et Ekr FobogThTunwled
B rgtbAcLEYIcREI N ORIDED
TldtwhtEBbhs,

A A JHEIZHT L 7T SO —FRonTitd
iTfh (1994) 2, EOAZADE{BRENIHILL
AOHEFRMIZb ) BB L EENHL EERLT
WAL LT, ShEsho+ 21
AR P owTiR—HFFER A AT TO—
FITRZHBTEI E b B0, FEZEBAT
WhHERBE o, £ AR ITRISST 5
NS LTS RNl (Fig.3) Jkizow
TiRWE LA L o offiidHadtboTha
L FAUENERE At BRSO B R B R T
LI P A LhoiTichi s EdE (],
RYFFAT—8 7IFFO01983). NadbidNaT
Sicrf LT F LT L EZARS,
LAL, HiTfh (199) OoETREIMED 2 AD
PTIRMTTY BB ShaZ bidgbbidat
A, SEORBETINED [~=2AH L] iZNb4L
IZE LMEEmR LA, SRR aRITEE

= YT -

b 1 A i £

®-LS 43—48H (1996)
BLEHE, FAhENMTTICH L TYEMERME L
fATE Rl oM RS E ) HEFELT
wEiwy,

FADEAAANDT 7O —F Ok, Nblidd A%
EHETLHE L) koML L2HEOHFE -
fedizt L, MaTSRUNTTIIEGT 2Ma0YE
o, FRNLINDLTRTOA ABECEELTD
WesE{Roh/: (Fig.4). Wells (1984) 24
ADZHEL A AOERBIZNET L ERELT
whH, —fd AL OEBFEL - Nb4TE T
nEwiltoRREO b oz, & 612 Wells
(1984) 42— Al CoMEOa ¥ 2 L4
(Roh7:oit, 2 AOFA ATy BED LR
FAZAOQIA POV BEORpHS—T AL E
ThaHEBERTWE, TAOTHO®RIC A ADER
DOHENE L EHLOTHREA RIS ALEH
FESTORNI EFELLRINAZANKIG LS
o lBfdahbhdat, il ST HEW,
EEZTNOEZE L NIBEGTAREO S
F2NaTS E NaTTIZ 2T INT5 & NaTTid o A & O TF
250 b o2 kTR &0 MWD
(HITHREE) TlevwdhtEbhiz,

SEEBE s AP0 A RT3 3 HBOT
Whid, L HWE L LD ERL LA, Wells
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On the Breeding of the Red-eyed Tree Frog Agalychnis callidryas in captivity
at Toba Aquarium

Nano OKUMURA, Sumvya MITANI, Tomoko IMAIL
Tapatostt DOUSE AND Naoro TAKAMURA

TOBA AQUARIUM

ABSTRACT

We have kept 9 Red-eyed Tree Frogs Agalvehnis callidryas at Toba Aquarium since 1991 and
we could succeed to reproduce this species in captivity.

It was found out 4 cluches including with 98 eggs which were laid on the leaves of plant at
6:00p.m. Sep.,18,1994, and 25 tadpoles hatched out within 5-7 days.

And then 14 tadpoles could metamorphose to young frogs, however only 2 of them are still

alive finaly.

Mean length of snout-vent was 19.0mm at just after metamorphosed and they are growing up

to 48.1mm on Dec., 25,1995,

This species have been kept under following conditions;

Dimension of terrarium : W30 XD55XH70em

Lighting : 40 watt fluorescent light X 2, 100 watt incandescent light x |

Air temperature ; 22.1-326 T
Humidity : 80% over

Water temperature : 24.0 T
Feeding for adult frog : Cricket

Feeding for tadpole : Boiled Spinach, Boiled Chinese cabbage, Boiled Japanese radish greens
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Fig. 1 Keeping system for Red-eyed troe frog

A) fun B) fluocrescent light C) incandescent light
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Fig. 2 Mean temperature in backup room during
1993
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Fig. 3 Axillary amplexus, a pair of Agalychnis
callidryas.
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Fig.4 After 3 days : the embryo has developed
become comma shaped.

Fig. 5 Side view of the simple incubatory case
A) vinyl cloth wrapper B) leaf C) eges
D) saucer E) water level F) water G) wet moss
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Fig. 6 On hatching : the tadpoles’ gills are visible.
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Fig. T 30 days after hatching : the young frogs leave
the water before their lails are completely absorbed.

Fig. 8 The young frog : their tails are completely
absorbed.
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Fig. % Keeping case for young Hed-eyed tree frog
(just after metamorphosis)
A) plants B) wet moss C) sauser
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Fig.10 Keeping case for young Red-eyed tree frog
(after 2 months to metamorphose)
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Fig.11 Growth rate of young Red-eyed tree frogs
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On the Breeding of the Spotted Seal
Phoca largha in Captivity at
Toba Aquarium
II. The second case

Hiroax: IIZAKA, Suuicn NAKAMURA, Encii SAWAMURA
Miciivo MAEGAWA, Rumiko UENO, Mika IWASE
Curvomi SUZUKI, Yuumi DOUSE, AND Kazuniro HASEGAWA

TOBA AQUARIUM

ABSTRACT

1)Spotted seal No.3 gave a first birth to a female pup at about 10:47 p.m., on Mar.26,1994.
2)Body weight of the pup was 8.4 kg at birth.

3)Suckling behaviors were observed from Mar.26 ( 0 days old) to Apr.20 (25 days old),and the
pup's body weight was 32.9 kg at 24 days old.Average time,only when the pup's mouth touched
on her mother's teat in one suckling session, was 4 min.And average interval of two suckling

session was 189 min.

1)Molt of the pup started at 17 days old, and finished at 23 days.
5)The pup was tried to feed on, and ate frozen-thawed horse mackerel Trachurus japonicus at

22 days old.
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Table. 1 Spotted seals Phoca larga kept at Toba Aquarium,
Birth date in parentheses were estimated values,

Date of transport

Seal sBX Birth date to Toba Aquarium MNotes
Nol M Mar. 1986 Aug. 18,1986
No 3 F (1986) Feb.26,1987 the mother reported
No 4 M Feb.28,1985 Jun.29,1990 i Bl paphe
No b F (1987) Jun.29,1990
Noé F Mar.31,1989 Mar.26,1992
No T F Mar.15,1993 born at Toba Aguarium
No8 F Mar.26,1954 born at Toba Agquarium the pup reported
in this paper

Food quantity day
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3 |—-L8
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I 3
2 ] J .
i i 1993 1994
1 _i i
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it i | | | | | | | 1
] F ] ] A s 0 N D
Maonth

Fig.1 Food guantity of seal No.3d from January 1993 to April 1994,
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Table. 2 The duration of each suckling session. When the interval between two suckling behaviors were less
than 20 minutes, two behaviors were involved in one suckling session together. Values represent the
time from the beginning of the first suckling behavior to the end of the last behavier in one suckling
session. Values in parentheses indicate the time only when pup' s mouth touched on her mother’s teal
in one suckling session, and it was timed with stopwatch.

Duration of suckling session{min.)

Age  First Second Third Fourth Fifth
(days) suckling
BSEss10T
0 ———
| 4 (3.0) 9 (6.8) S—
2 9 (9.0) 9 (2.8) e
3 2 (2.1) 10(2.0) R 1) L — =
| B (5.3) ? {3.3) e
5 8 (3.0) 7 (5.1) —
6 4 (3.9) R,
7 7 (3.6) et
8 3(2.0) 41 (3.0} sarooos
8 2 (1.2} ?(2.3) e
10 T (4.00 A e
11 6 (4.5) 3 (2.6) ey
12 T {4.2) 3 (2.8) S
13 T (4.6) i
14 5 (5.0) 2 (1.5) ——
15 6 (4.7) i
16 T (4.5) 6 (4.9) R
17 7 (7.0) 1) [ —
18 7(5.0) (7.8 e
19 14 (10.2) 7 (9.5) el
20 5 (4.9) 4 (4.0) 14 (10.3) ? {9.4) s
21 21(9.5) 2 (0.7) 9 (5.6) Sl
22 4 (4.0} P
Food quantity day
8 (kg)
h Mo 3 Ma 5
6 =
o
L\
=
2
0 L | | 1
—30 —20 —10 Parturition 10 20 30
Days

Fig. 2 Food quantity of seal No. 2 in 1994 and seal No. 5 in 1993 in late pregnancy and after parturition.

_5?_



Age (days)

Annual Heport of Toda Aquarium

M7 May 1996, 55—6l
HBROBAREAT 20 FERMES L SE AR RO
fimicasdaons: (Fig. 2 ), HERGHES
Heidro@A L, HIEYE120.135kg, MHIZ 04
M L7 (Fig. 2 ). —HWEEHE L 22No. 5 il
MERHCIRF MRV IR o (Fig.
2)c SRI0B X hEMOMEICHAT., HRETF
dH AT Rl L, MR ®RS LY
VW OTRI108E305r (1TRER304:) CTH@EEOHT
TSR L7z, A-W10WE30 L 0 16K E TOHMIC X
BUMBET T, LBTEHRFERONI LD Y L
#Hitso O THRBEIZ D ¥ A (SETE ¥Hi)
1 B85 L7,

i REELE

19944 3 126H . 22RATH30ER IR 74 h A
Fo Lo THIEAREZR Sz, HE3STE (23IF2657)

By s 4 4t

M 55—61IT(1996)
I isRAHEI S 4, S0k (23MF3T47) (CHEHLA A
T Lo THOTRILERE SN, MHTORIL
BRI 4 3230 Th o7z, HAERIEES dkg i
T, BRER0BeTH -1, FA RS &M
v RF e v FEdic e s,

RIBBL#EROERE

HHAESOSF R I AR FLATEM A A T2 & - THER S
Nz, BRERREMIE T AT I0ME30 A5 ik 4 1
TC, 1 A0 5258 E CiT- . BRILIZHEEY
Hi 64 A1TH (2208e) FTRO, MREREREM]p
ReN-EHEFig 3. 1 HOBILIEME
Table. 2 l27r L 7zo {4 LRMA205 RO S Ok,
1EOELE LTHAL, ABISVWE T ARE
Ehts, Abo Tty FEHNTHELR1EAO
ZILEFMIZALE 10551780 & 4 T, FEEFLESM

Time of day

6 9 12 15

L] L] ] ] T ] ] T T T T
1} ~e ® i

R - L] ® |

§ I L e {

- = L L]
5 I e e

= P i

. t L i

F | ] L i

= I e =1
10 ¢ I L i

- : @ e |

= I ® i

- F e i

B 5 @ L] i
I I o i

B e L i

R [ a i

5 [ ] @ |

B t ® L i
20r | ® e o

- | ° ° 1'

- I L i

5 i l

- I 4
25F

Fig.3 The time of observation of suckling behavior (closed circles). Horizontal lines represent the time of
walch for the mother and her pup. When the interval between two succkling behaviors were less than
20 minutes, two behaviors were indicated by one closed circle together.
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On The Present Condition and The Remaining

Tasks of The Edueational

Seminar

in Toba Aquarium

Kensuxke TAKABAYASHI

TOBA AQUARIUM

ABSTRACT

Toba Aquarium has been given aquarium seminars in order to contribute to social education.
The intend of this activity is to get the participants a deep interest and understanding of nature.
It became clear that the main participants who took part in these seminars over the past
5 years, were mainly Primary school students.
In order to substantiate the contenls of the lectures at present, we endeavor to enhance the
ability of the instructors. Moreover, being able to provide the participants with contents they

desire is one of the remaining tasks.
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Guide book for seminar
Guide book shows profile of instructors
and gist of subjects.
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On the Breeding of Humboldt Penguin Spheniscus
humboldti in Captivity at Toba Aquarium
The second report

Rummke UENO, Snuicer NAKAMURA
Enca1r SAWAMURA, Micaivo MAEGAWA
Hiroax1 [IZAKA, Tapatosmn DOUSE
Mika IWASE, Remt TANIZAKI
AND Asami YAMATANI

TOBA AQUARIUM

ABSTRACT

11 Humboldt penguins has been kept in new Toba Aquarium since July 15, 19%). Egg-laying
has been observed 9 times and 7 oul of 8 chicks were raised up between April 25, 1994 and
December 31, 1995.

8 chicks were hatched after incubation period ranging from 38 to 43 days. T chicks first left
their nest at the age from 27 to 64 days. 2 chicks first swam at the age of 75 days and 79 days.

Frozen-thawed horse mackerels were fed to chicks., 2 chicks showed independent feeding before
isolation from parents. Forced-feeding after isolation has been done for the rest and they could
feed by themselves between 3 and 12 days afler isolation.

Weighing of chicks has done for 4 chicks ("Silver”," Tyson",” Apple” and "Pico”) hatched in
1995,

Weighing of chicks has started at the age of 13 days for "Silver” and " Apple”, at the age of
10 days for "Tyson” and at the age of 16 days for "Pico".

Each body weights for the first weighing day were 380g for "Silver”, 560g for " Apple”, 250g
for "Tyson” and 480g for "Pico”.

Fach maximum weights were 330g for "Silver" at 63 days old, 3120g for "Apple" at 68 days
old, 3200g for "Tyson" at 70 days old and 3060g for "Pico" at 61 days old.

A male penguin "Gin" who has had a pair with "Hachimayu” took & new mate "Niperu” in
the same season and both raised up chicks.

In this observation, sexual maturity of male Humboldt penguin was confirmed at about 1 year
and T months old.
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Humboldt Penguins Spheniscus humboldei transported from old facilities to new facilities

by Nov.13, 1994,
Name Sex Birth date.Place Tﬁ'ﬂ'ﬁgimﬁ:w Notes
Boss M 271 Sep.26,1994 dead on Aug.02,1995
Chibi M Jun. 05,1979 0ld Toba Aquarium Apr.25,1994 dead on Oct. 24,1994
Miperu F  May,13,1986.”Other Aquarium Apr.25,1904
Pinko F  Mar, 27,1988, 0Other Aguarium Sep. 26,1994
Hachimayu F  Mar. 20,1989, Other Aquarium Sep.26,19%4
Konatsu F Oct. 13,1988, 0ther Aquarium Apr.25,1994
Gin M Nov. 20,1989 Other Aquarium Sep.26,1994
Uzuki M Apr. 251992 Toba Aquarium Apr.25,1994
Sakura F  Apr. 27,1992 Toba Aquarium Apr.25,1994
Pipi M Apr. 04,1993 Toba Aguarium Apr.25, 1994
Rara 7 May,19,1993. Toba Aquarium Apr.25,1994
Ruru ?  May,22,1993./Toba Aquarium Apr.25,1994
King 7 Jan, 08,1994, Toba Aquarium Apr.25,1904
Choko 7 Jan. 12,1994, Toba Aquarium Apr.25,199%4
Tako ?  Mar. 26,1994/ Toba Aguarium Mov.13,1984
Zun ?  Mar. 28,1994, Toba Aquarium Mov.13,1994
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LieFHidETHRL. ELTSNBEM%R. 28
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THBEL -, EHELZ2WTS 288l 2 NoY
BEAZ BT L7z, BEBRF., GORT, /¥ XH 25
(2364219924F 4 F1250 ., 27 R KL L 7 inipu R
HENT Thololy, ENFIIERDLTHEBIZ,
PESAGIZ 6 HBIS, e THRE ML, LY
BN F OSBRI TH: L Y

BIKEET®
-E% 69— 75 (1996)

APRRHTH - oA, EHRCOIIIAMIIBTH 2
e S, BB LTRIEND,
FRP#ERIZE DR L b2 ML 1.
EIIHOAT, BAXYyalzonwTit, 2o~
TOFA, FARINELSH2HICETCLTEY,
IORTIZE o TREORE olz, SOTIE
TSN HADRICA B, BRIREEOM b By
Frcle®is, €08, RRIZL > THREFESD
h, TZTEIELL, LALBMEERBEIG 21,
BT ik, EEAOAT O AMEF EOELE,
RohZBWTho7:, ERIOFALELLNS
WX i O, EHD, EOARTTHL A AM
ENFTLEARTEERE LTV, LI L=~k
OERLIEE S, =~ &5, 18
BHEL 2O e Fit ¥y, =it o THR SR,

PENN- 25 L, RAOROFES | BRI
B4z A2foNery ¥y, K5yl F%s
DDXIZ B EVAHTRINR G, BRI L
Too MMz 3T OESER IS bOEHEAL,
LitoMR TS s hd EEHAH 2 AL
™5

tOELIETE

T yHEN AR F IR TR LI LA
HohTwad, FCTAR, AAYELHS { {ap
TEOH,, TLEFORMTIHGICL > TRLICE
Whthaoh A, A, AAELERLOIIRE
#x W</ (Table.3 ).

BHBEIZOE | BHEEARRERL A A5 58 | MEORHEREEEH

Table. 2 Egg-laying of Humboldt penguins from Apr. 25, 198 to December, 1995,

Two cggs were laid in all cases.

Number of Chicks

Pair Case Laying date  hatched  survived Notes

_"M F eggs  over 130 days

Chibi  Niperu A May,07,11,1994 2 2

Pipi Konatsu B Nov, 13,17,1994 2 1
C  Mar. 15,19,1995 1 1

Gin  Hachimayu D Dee, 17,20,1984 0
E  Mar 06,11,1995 2 2

Uzuki Sakura F  Feb. 15,19,1995 0 replaced eggs by dummy at 7th day after laying
G Apr. 23,27,1995 0 replaced eggs by dummy at 6 th day after laying

Boss  Pinko H  Mar. 05,09,1995 0

Gin Niperu I  Mar 08,11,1995 1 1

-7 -
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Table. 3 Frequency of incubation by each pairs.

In the case that one or two chick hatched, observation were done from laying to hatch. While in the case
that no egg was hatched, incubations were observed from hatch untill eggs were taken away by keepers or
accidents happend,

In all eases incubations were observed iwice a day at the feeding time in the morning and afternoon, and
two eggs were laid.

Numbers in parentheses are perceniages of observations of incubation by each sexes.

Pair s Observation of incubation Number of
M F M (%) F(%) Neither o sy hatehied

Chibl Niperu A 21427) 87(73) 0 Ta 2

Pipi Konatsu B 29(35) 55(65) ] 84 2

Gin Hachimayu E 26(33) 52(87) 0 T8 2

Pipi Konatsu C 51(61) 33(39) ] B4 1

Gin Niperu I 1{(01)  83(%9) 0 B4 1

Gin Hachimayu D 22(27.5)  EB(72.5) 0 B0 0

Boss Pinko H o0 33(92) 3 36 0
IT, HIVIRBIHRUBERETLIETTHY, FROF,PLGEHT VEAHTHEML O, 65~
1 BiZ 2 Bl & 5 ORMBFIZIT o7, IO TH -7 (Table.4 ), OHMTHE L%

BB BAS6~8AM L B4 TH L, FIRE A ¥4 0y RUGHH TR L 38 B S
FhEhri—+tr bTELAZ (Table.3). £ A0 TAMIC, BLBLATVEHOHEL - RE
FaBHIE 0 ~61%., A ADIMIPIXI~99% T, 2TC EEFor- ML T, BN oERE,
DFA61%, ARPP%D FERES T AIZELAA TIZORFEHBE LT #%, PGSR

DRENE o, Hc3IBBIcAHTA L, BLEVEETLI12H
FhA AO5MIZHEH LB{EORT & OME % R HizizahEigicH -7,
L. 2POBEICERD LA+ AOHHIZIT-35 19954 LARE = RRIL L - 4 kO b R EERIER

%. 1BADBEIE1 ~61%, BELLehoa-FATIR FHRBEMEET -7 ENZEICELTIRlESR
0~27.5%Thot, 8=, *THIZF A, A RAH DHlERO e FORBIZ LT, Sl h oM

L TR I ERE s, Cih, ROTE koA EYI 7IZLFRg. 212710
foo Yis—, To7WTIIAM. ¥4 712100
BHEL - EF OBERIRR W, Eoizl6HEEEL DML, BiEofhth

19944 4 A 258 2510054612 H31H £ CloW{bL OERIE S vi—, 380g, T TN, 560g, ¥ A
Lok FOERKRN ETable. 4 12 F L7z, BHELA: Y, 250g, E3, 480gTHhoTz, DS HES
DIELWTEE, I L THEHIF K-/, E¥xaFy WilE LR, By S (R0, ¥
OELMELEZ GNA1994F12A2THICBMEL 7 h2i—@IBH KA HAIHMICTTE, Ty TAd
ed, oot v v dBAMTREECL:, ERr o8 BHE»SBAKICHTTOMIgTHo o, T
1EME2H 2 CoH R, B~43HTHoz L72L, ThEND 5 HB 72D o = ns3—, 208
SHIZEIAT 0 L LTHMLE, TAmtHkor g, 7w T, 232, ¥4V, Usg, ¥, 28dg
FTOEBLETHEHZ 0L LTEA . T THhh), eFOEEIRKIC2 o000k, Phsi—,
HTHEP SN HEE2T-640 8, 77— L~0AK 63F Mi3340g, T v TN, 6BH KED3120g. ¥ A
i27THOH L 2B A THEEL, Bh 53R ¥, TOHM®3200g, ¥, 61HKDW060: (Fig. 1)
= DAKERET HHICBROL L b, Thol,

TEME~EINELLS, BRT—-VZBITAe+H BREKERFH TR MORTICL»T, 9ED
FOAKIBEEN L o7 (Table. 4 ), BFH* RGN (Table.2) A*2h6idET, BH
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oM ~oRiFiL, MRIOHTIZVEE
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fiizEb PRz, o, FlEROA~T O
mizveroRELEI, BBuIML,
FRAILEEHZI-ES (CRUEE R %

Table. 4

B30k e A

#EE 69—T5H(1996)
2HIZLEEL /284S Lz, /04000, O
HEIZBVTIE, AR, AAKICES 3 YBHAH
TH5Fa335BB (—FA4 i) #1./2
§€/H, avit/ foEy > (BREE KK
#¥1/728/H (2 bF 73 712.5mg.~day.
NHE7F¥1.25mg day, HEEY ) F33 20
mg/day, ¥7 /3,45 3 »0.1%5mgday) £

Development of Humboldt penguin chicks born at new Toba Aquariam.

Age and incubation period were calculated as hatching date and laying date is day 0.
% :Chicks were moved to breeding room before first swim,

Hatching Incubation Emerged First

Age (days)

Isolated — First Last First

Chick Sire Dam date riod from  swim from Foreed forced independent
{pﬁa}rs] nest parents feeding feeding feeding
Kintaro Chibi  Niperu Jun.16.194 40 29 * T3 - - fa
Kan Chibi  Niperu Jun.19.1994 39 27 £ T0 - - 65
Peanut  Pipi Konatsu Dec.25.1994 42 53 T 80 80 a0 n
Coconut Pipi  Konatsu  Dec.27.1994 (dead at 33 days old)
Silver Gin Hachimayu Apr.15.1995 40 = Ta 6 76 80 81
Tyson Gin Hachimayu Apr.18.1995 38 3 * T3 T3 T4 To
Apple Gin Niperu Apr.20.1995 43 56 > 63 63 65 3]
Piko Pipi Kenatsu  Apr.27.1995 43 ] £ 67 67 T3 T4
Silver Tyson
3. 500 3, 500
3,000 3, 000
= 2,500 S 2,500
= 2,000 S 2.000
: &
1,500 * 1,500
E 1,000 & 1.000
500 600
L i 1 1 i i “ 'l 1 i A - L i L
13 33 53 73 10 30 50 70
Fig. I=a Days Fig. 2=b n'“
Apple Piko
3. 500 3,500 ¢
3,000 3,000
= 2,500 = 2,500
& 2000 = 2,000
]
= 1,500 E 1500
2 1,000 2 1,000
500 500
u i 4 i i i i u i
13 33 53 73 16 36 56 76
Days Days
Fig: '2-& Fig. 3-d

Fig. 2 Body weights of chicks hatched in Toba Aquarium in 1995
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A case report on the complication of amyloidosis
and necrotic enteritis in the humboldt penguin
Sphentscus humboldti

Kazuniro HASEGAWA and Suiva SAKAMOTO

TOBA AQUARIUM

ABSTRACT

An old male humboldt penguin Spheniscus humboldti, who had suffered from bumblefoot,
died. Weight loss and increase in plasma globulin were observed in him. Bloody stool was seen
just before his death.

Histopathologically, multiple focal necrosis of hepatocytes, glomerulosclerosis, and necrotic
enteritis were found. Amyloid deposition was revealed by congo red staining in the liver, kidney,
and intestine,

In the intestine, necrosis, hemorrhage, and pseudomembranous inflammation in the surface
of mucosa were observed. And 83x10* CFU,~g and more than 3.0%10' CFU./g of Clostridium
perfringens were isolated from two samples of bloody stool. But 1.8x10° CFU.” g and 1.1x10'
CFU. g of the same bacteria were isolated from normal stool of two healthy birds. So the
cause of necrotic enteritis remained uncertain.

- EEE 199), ERLNOLTETHEESBKRT T
CEFEELYy (R 1992). EHCAMICBVW TR
Tiof F—ARFN AW, 773 TEBLY BEICTFRELIIBRETEL I EFHGRATVS
DRI E { BEL (Brucere-Prooux and Brucere (BR&5 1992),
1990, M - I 1990), ENTHETIA TV PEDEAHTIOL F— 2 ARBELHRMRIHE
¥ 5 Ly ¥ » Spheniscus magellanicus 128 HEZEMT, TOMNROLHIZIITELLETEL{D
THHEiEshTvad (Wi 1990). F-@fEdo EFTEEICTHLENHE L, FRFELIE, 1
ERIZL (BETLI L M5 TV S (Bruceke- FELLERHEEICRBL TWBRO 7 L PRy
Picoux and Brucere 1990), ¥ > Spheniscus humboldti (2B 5H7 304 F—
AEOHEE L UBERFIZ W TR L gt v A LR AEONERIIGEE L0 THRET S,
% { (Brucere-Prcoux and Brucere 1990, #
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Escherichia coli, Clostridium perfringens,
Salmonella sp. D ERFELITo 2. TLHER
o HAT, BELR 7 YENPARAYX Y L EED
ERMZ2WT C perfringens DERE#+{T-
i
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Fig.l Electrophoretic patierns of the plasma protein of two penguins, one of which was reported in this
paper( A,B), and the other was a healthy bird {C). Blood zampling of the former penguin was done
twice in 1995. The bumblefoot on 24, Apr. (A) was less severe than on 5, Jun, (B)
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Fig.2 Body weight and food gquantity of the penguin.
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Table 1. Histopathological findings of the penguin.
Stain
Organ
H.E. Congoe red
Heart andocardial porosity of myocardium HN.D. a)
Lungs slight congestion and pulmonary edema N.D.
Liver multiple focal necrosis of hepatocytes amyloid deposition in some Disse's spaces
and plasma cell infiltration in Glisson's
capsules and sinusoids
Kidney glomerulosclerosis amyloid deposition arcund the tubules
Pancreas focal necrosis of exocrine glands N.D.
Stomach necrosis in the surface of mucosa N.D.
Intestine necrosis, hemorrhage, and psedomem- amyloid desposition in the lamina propria
branous inflammation in the surface
of mucosa
Right sole necrosis of the epidermis and subcutane- no amyloid was found
ous tissues just under the epidermis,
inflammatory cell infiltration under
there, and granulation tissue was found
in lowest layer
a) N.D. : not done.

Fig.4 Necrosis and pseudomembranous inflammation

in the surface of mucosa of intestine. H.E.

stain. X 100.
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X7 i04 FORLFIIRR SWEed -7 (Tablel ).
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Fig.s Amyloid deposition in Disse's spaces.
Congo red stain. X 400.
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(WoererL et al. 1990) & Fhafiiz, #h ¥
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mg/déC, Y L U (WarLace et al. 1995)
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