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1. #8 # @ #f & Organization

4 B CEHEHRE RIKEME  Toba Aquarium

1998.12. 3187

PTTEH =W EETRY-3-6  Toba 3-3-6.Toba city Mie Prefecture 517-8517 Japan

MWE%  Number of Employees 1744

# A HEreaE fff %68 Haruaki Nakamura,

Executive Director

WEEIERRGE AW ®% Teruo Kataoka, Executive Vice Director
WS FETOSENE &H % Masami Huruta, Manager (Marine Biological Lab.)

Hu# i i t# & Hajime Nakamura,
TR # #ith Tatsuya Hayashi,
EEEER Mm#  # Noboru Nakamura,

FEREN%E Board members 64

Project Director
Managing Director
Auditor

RGN Adviser 14
# # B Curator B
% it  Organization

fit & Director

i Vice Director
8 T ETIT AR o TES ERE 15 HEFEIM EREIW
General Marine Planning Admission Restaurant Marchandise
Affairs Biorogical & Public Tickets

Laboratory Relations
164, 424 T4 304 3% 24
A BE ¥ & Admission
KA ¥2,400 A A ¥1,200 I ¥600
Adults Children 3-5yrs.

A fE ¥ % Number of Visitors 10084 1,200,3124
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2. f§ BN #b [E Aquarium Map
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2 H13R
13 Feb.

2H14R
14 Feb.
2H20H

20 Feb.

3H1R
1 Mar.

3H24RA
24 Mar.

4E8H
8 Apr.

5H5R

5 May.

5 H29H

29 May.

& H18H

18 June.

7 H19A
19 July.

3. BL4HFESE Annual News Topics

FERREROZRICLY, Thia—THEREOPR,
Toba Aquarium cooporated with the lse-tax office for P.R of final
income tax return with a sea lion show.

R4 wT—, HMEVMERELZ L.
We put on a picture-card show for St. Valentine's Day.

T4 VeI BEAERET Y o FIBETSER AR,
Toba Aguarium Apulit Marine Science Stacion was established in the
Philippines.

FEYVT "Fob, TVhva—FEa—,
A female South American sea lion Otaria byronia “Otto” made her
debut on sea lion show stage.

Aw 7T HF O L LEE, BHIL "S54 45,
A spotted seal Phoca largha gave birth to a male pup. He was given
the nickname “lime”.

A7 b EORTAEA—T
Tadpole Shrimp Triops longicaudatus was exhibited in aguatic stream
tank.

A AN O T ARSI LMK, DPREES,
We had taken care of a young finless porpoise Neophocaena
phocaenoides , but he died on 9 May.

Swa Ty B,
A female sea otter Enhydra lutris "Pukku” died.

T I nU—n K S—i Bk ERSKEA—7 .
The Tropical Aquatic Insects section was opened to public at Jungle
World zone.

A+ A Y CHORLL LY, BERBLBAIET.
A male finless porpoise Neophocaena phocaenoides was borne, but he
died on 28 July.



8H1H
1 Aug.

TH22A~24B
8H6H~8H
22 July. — 24 July.

6 Aug. — B Aug.

8HA8H
8 Aug.

9 H11H
11 Sep.

105 30H
30 Oct.

11H26H
26 Nov.

11)Ji28~308

28 Nov. 30 Nov.

128 48
4 Dec.

12R 88
8 Dec.

TR, =4 2072 T )0 AREENR—AIIF—F 1,
New exhibit, “Micro Aquarium” was started at a multi-porpose hall.

MR T LR O RETH .

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

A4 V7F Tro, fWEEES5E,
A male South American sea lion OMaria byronia “"Kuro” 's 25th anni-
versary of coming to Toba Aquarium.

Vady "L AW, fEHI9SE.
A male dugong Dugong dugon “Junichi’'s 1%th anniversary of comming

to Toba Aquarium.

A RSB P DR SN, MO HOHW R Y ERRTS,
Students of Tochigi prefectual school for the blind visited to Toba
Aguarium , and we exhibited stuffed specimens of animal for them.

fudifih TAE, BL,
A female commerson’s dolphine Cephalorhynchus commersoni
“Paruka” died.

= T U e B <= A O RS W A £ 4 IR BT T BR k.
The mobile exhibition was held at Iga town under the sponsership of
Association of Museum of Mie Prefecture.

BV =k THEERONE - HBAEOW, V—1 TR,
Charybdis lucifera was exhibited at the Marine Animals of Ise-shima

and Japan zone,

L B B L i i A A
Toba Aquarium and Shanghai Museum of natural History concruded
a sister museum.



4 #HEHBFO-HDHR);EE) Special Program of Social Education

1.88444 5318 Special Exhibition Outside the Aquarium

BRkEMTR=EHRNOERSCERNSR2YOEREST. YEoSFHMELIOEER, L7 H, TR

SAFN, VTR ¥YEZHWEEASHIBAET-oTWA.

R

4 B =HREHIYHE 98

e FHRESD & EafEn

W Bl 1998%11H288~30P

+ §F =EREHHEESOEMET. WREHOMSENER O U IC RS 2. M iEE
DR, EFEIIDS,

BTAE A txy, 9YRLYOME, BEFHESHOKEER. REEER - (balEoRrR.
VTROBRK.

Toba Aquarium make a mobile exhibition, with our keeping animals, zoological specimen,
slides, VTR and so on, at some request of the association of Museums, organization and others.

2. LEBFHE Summer School

PEMERHER, 198THEC, ZSHERETESREOERE 2T Tirbnic "R EOT D O S8 FihETE,
PEGICBREIHLET, RIVKEMEBAOIRE LTERELE, Zhid, £ELTNHES, 6FEEHRIC,
FFIMREE L R OKEREFERE S I LIV KELHRBOERSRRE S 2. TOPTERS.
#EH. ENEOFREHSIZLeANE L, EEE., SEOMAEHTZY, BOEHRE L AKEET,
BREiTok,

WA 1998 T A22A~THMHEUCBHEG6H~8HA8H
EBEMAE &F DFEE24S
R A& L. AEAKOEs bOoFELEER
WEWO LAV TEEL, KEENORBERELLE, AR TAEEHERETTS
KW EED BT,
2, BEENIEHESAHE (BME) OMT. £HORKLEHEET-L.
3. T=KEEESL D
HaEOANT, RELEEWMESRFL, I =KkEHEeRsEk.
% Rk R

This program has been carried out 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 biology.



3. BREHBOR LB L Lending Service of Own Materials for Exhibit

SRR T, FRRORES & iEE R+ 2 B ThSMoBERC L b, HEFELHL TS,
Toba Aquarium is providing our lending service of materials for science display.

4., ##+ 34— Educational Seminar

BIKIEETIIBIE LY, £MTERBH~OHARLFELSZ LEAME LT, EE LTESRTORE

P, YEBRLMML LRI -2 EELTWA,

AEHR

FliILRLE,

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

Aguarium organized several seminars targeting mainly students of school excursions with the staff
of Toba Aquarium acting as instructors.

®1. 199084 - #¥t=+—HRE (5044
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5. BPKEKE HEHY—HER Animal

i %

Fia®® CNIDARIA

EFo&# HYDROZOA

g2 548 Leptomedusae
TSI S4E  Eirenidas
XY=z

6k SCYPHOZOA

WOZ2S>4E Semasostomae

FF+9 4% Pelagidae
Twoisrsy
Thiss

XS 49HE Ummaridae
IXISH

OS5 5EH Rhizostomae

tht o 548 Cassiopeidae

1% s 55
A4 HR2Z 7% Cepheidae

FFanHLnfhIFTs
B FAFILEF Calostylidae

e o P T |

fEh# ANTHOZOA

7= hHAE  Alcyonacea
7= Y AR Alcyonidae
Wiy oo

B b o/

FF= FHHH  Nephtheidae

BTG T R
$25FFIbYD
FFI Y2 BO—H

wF¥EH Gorgonacea

2ULYHEH  Anthothelidae

Tima formosa

Sanderia  malavensis
Chrysaora wmelasaster

Awnrelia  aurita

Cassiopea sp.

Cotviorhiza tuberculata

Calostylus sp.

Sarcophyton sp.
Sinularia  sp.

Capnella  imbricata
Nephthea albida
N sSp.

Inventory
1998.12.31 B

35

15

35

40

13

15



AL LY FRO-E Diodogorgia sp.
72 XE  Paramuriceidae

ThyXEOo—H Echinogorgia sp.
U FH  Plexauridae

il Euplexaura crassa

r=7 7 b¥¥ E. curvata

Z Y EXEO—H E. sp.
LFHHF  Eliselidae

FouXyy Verrucella wumbella

AFTHEF v 4B Zoanthara
AFTFFo 45 Zoanthidae

ATAFTXTFx7 Palythoa tuberculosa
ADAFTX - Fy 2 BRO—H P, sp.
TARATFTHXF L O— Zoanthus sp.

T UATFF I8 Parazoanthidae
Y RFELFyy Parazoanthus gracilis
ATr—HY 7 P sp.

AV¥UFo4E Actniara
NETALYXLF o Stchodactylidae

Hdf YR F s Entacmaea actinostoloides

ARNFAL I X F Stichodactyla haddont
TrE/SAVYFCF U8 Actinostolidae

EhbEIA ST TP Actinostola carlgreni
NS TF O34 A8  Paractidae

BT TAEINT RESR Prasicyonis maxima

wpF 4 TE  Corallomorpharia
ASXF2EF4E  Discosomatidag
LI FxIEFX Discosoma sp.
A X F ¥ EFFO—HK D. sp.

4 L4 dF Scleractinia
A4 R4 dIH  Mussidae

ReXF VL TIrHRIAAL Y Acanthastrea lordhowensis
It FHa Cynaring  lacrymalis
FaA TN oA Lobophyllia hemprichii
NFH IS AT Symphyllia valenciennesii
£ F'Y4i§ Acroporidae
THIFVA L Acropora tumida
49 A4 LF Favidae
Frigdd Caulastrea tumida

Fao A48 Caryophylidae
FA+Hentid Catalaphyllia jardinei

_.3_

—

14

10
30
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b . Rt o g
IXF=H S
£+ Jf Dendrophylidae
A RY+

FAAY AFY LA
I iFFHd
FHTRmO

Physogyra lichtensteini
Plerogyra  sinuosa

Tubastrea coccinea
Turbinaria pellala
Dendrophyllia  cribrosa
D. sp.

Hi#EH CTENOPHORA

FFE TENTACULATA

H7+254%E Lobata
H7 95455 Bolinopsidas
bl 4 2 o

Bolinopsis  mikado

$gEm MOLLUSCA

WE#E GASTROPODA

[ 2B Archaeogastropoda
AFFTITEAHAHE Pleurotomariidae
Vap otz X
FHIFZEA

A=FF R

a4 IHE  Turbinidae
PRIV i ==

B4

P

hiEEH Mesogastropoda
FLwHCE  Cymatidae
B agRis
Hafs

FF Lo HA
FH+=+i% Bursidae
AFAFrET
fh5H4H Cyprasidae
R FBTHA

Yo FhHTHA

¥HEZE Neogastropoda
FHEHALE  Muricidae
Th=i

TV Buccinidae

Entemnotrochus rumphii
Mikadotrochus  beyrichi
M. hivaset

Bolma modesta

Pomaulax japonicus
Turbo cornutus

Charonia  sawlice sauliae
Monoplex  parthenofeum  echo
Ranularia pyra

Tufusa lissostoma

Cypraea tigris
C. arabica

Rapana venosa

53
11



THFHES
A4 v FHA S5 Fasciolaridae
FTH=i

“HE#E BIVALVIA
TLAFLHAB Venercidea

a4 Tridacnidae
| = P s 2

HE#H CEPHALOPODA

w4 hBE Teuthoidea
U E94 AR Loliginidae
THIAD

A\BIE Octopoda
%4 3% Oclopodidae
=M

EgdEAa

7 LHAH Nauticidae
F7LHAF Nautiidae
ALY A AN A

O BH A

Kelletia  lischkei

Fusinus  perplexus

Tridacna  squamosa

Sepiotenthis lessoniana

Octopus  vulgaris
Hapalochloena maculosa

Nautilus macromphalus
N pompilins

HZ2H%W ARTHROPODA

#iOo# MEROSTOMATA

#|RE Xiphosrida
AT FHZ=H Limulidas

FTAVMAT =

Limulus  polyphemus

®EE MALACOSTRACA

+#l8 Decapoda
T rEATZEFR Stenopodidae
FheFixzE
RYIEH Alyidae
el e o
S g = =
b s e )
HZH I ER Rhynchocinetidae
¥

Stenopus  hispidus
Caridina japonica

Neocariding  denticulata

Paratva compressa compressa

Rhynchocineles wrifei

=10 =

15

12

8288



FH+HTER Palaemonidae
b ks gl < = o
AV
FEIEFH Hippolytidae
ThiwT=l
ROA RV wiR
H o dFmE
45T FR Pandalidas
b 5 g = ol
At EH Palinuridas
maxT
hlafEx
At
=T EH Scylaridae
AARAGFUE
Sy =y
o B e o )
Izl
EAEIZVY
FAHUHE Diogenidae
=¥ F&Y
i otz
AHZIXERY
VAFFERY
rFheAaasY
R FHUF  Paguridae
~A=FevFaY
RS H=# Lithodidae
ANTVH =
HFRH=
h=4=2iH Porcelanidas
Thikh=F=i
HFEFH Homolidae
FXHET
5wk Calappidae
TS THT asl
T H T A
FFTRTF A
AHFHT w1

JEH=H Majidae
EAoiwiti=
FhTH=
T H=
THW ) H=

Macrobrachium nipponense
Palgemon(Palaemon) paucidens

Lysmata(Hippolysmata) vittata
Lysmata debelicus
Saron  neglectus

Pandalus nipponensis

Linuparws trigonus
Panulirus longipes
o japonicus

Ihacus  novemdentatus
Parribacus  japonicus
Scvllarides  haani

8. SGUANOSES
Seyllarus cultrifer

Aniculus  aniculus
Clibanarius  striolatus
Dardanus crassimanus
D, pedunculatus
Paguristes  ortmanni

Pagurus similis

Paralomis  hysirix
Paralithodes camischaticus

Neopetrolisthes ohshimai
Paromola japonica

Calappa  calappa

C. gallus
C. lophos
C. philargius

Leptomithrax  bifidus
Macrocheira  kaempferi
Maja  spinigera

Naxioides mammillata

156
10

T s = =

28

18

33
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Jaxlif=
ELH =% Parthenopidae
=
g1y H=F Atelecyclidae
rif =
H+ = Portunidae
FLWRAL LN
FATwHHES
FoXHZH Xanthidae
ARART I ag =
HANHT A Paul=
A pwrPani=
Thvvr¥avii=
b= S i A ¢ et
dFrThH=
4 JH=-F Grapsidae
agPrii=
H0H=8 Potamidas
Houd=

ER# INSECTA

kR E Odonata
4 7H  Aeschnidae
Pl = B B0 S S
Fovv
o R S

##E Hemiptera

Q243377 FF Nepidae
FA2uF
IFIFAanF
X=X

O34 4 Lii-8E  Belostomatidae
AFdodA Ll

s A
RA D FHA

BhE Coleoptera
IO Dyticidae
saydarny

Hwdady
FewvAFdA T rAvy
FexrvfafyF /¥ Tay
ey i e i s By |

Schizophrys aspera

Parthenope(Platylambrus) valide valida

Erimacrus  isenbeckii

Charybdis(Charybdis) lucifera
Portunus(Portunus) pelagicus

Atergatis  floridus

A. granulatus
A. rettculats
A. subdentatus

Hypothalassia armata
Pilumnus  tomenlosus

Plagusia dentipes

(reothelphuse dehaani

Anax nigrofasciatus nigrofasciatus

A. parthenope  julius

Anactaeschna  martini

Laccotrephes japonensis
Nepa  sp.
Ranatra  chinensis

Diplonycus  major
Lethocerus  deyrolle

L. indicus

Cybister brevis

C. Japonicus

i YUZOSHS

e, tripunnctatus  orvientalis

Hydalicus bowringi

1o

e

o = T o B 4

L2

19
22
17

16
11

16

24



Sy arny
E A& Doy

Hydaticus grammicus
Rhantus pulverosus

MEEYH ECHINODERMATA

#wEoa#® CRINOIDEA

7 =¥ B Comatulida

S L% Comasteridae
A gL i

=y Iy

7 b i M7 R0
FF2 = 4% Tropiomentridae
Ao IS

E+tT# ASTEROIDEA

FheERTHE Valvatida
F7he TR Ophidiasteridae
+FThe bF
M Ophidiasteridae
FherF
Iho e TR Goniasteridae
IhoEE T

ExAEFH Spinulosida
4 k7 FTH Asterinidae
A4 FTEL b7

YEFFE Forcipulatida
TE hFH  Asterinidae
ve b

=@ ECHINOIDEA
Hw#H+¥H Diadematoida
HHE#E Diadematidas

¥

k=8 Echinoida
#3778 Temnopleuridae

Comanthing nobilis
Oxveomanthus  japonicus
0, solaster

Tropiomelva afra macrodiscus

Astrapecten  polvacanthus

Leiaster  leachii

Certonardoa  semivegularis

Hippasteria imperialis

Astering  pectinifera

Asterias amurensis

Digdema  selosum

_13_

13
22



g =

FFA T2 =H Stongylocenirotidas
M=
Tho=

+#%2 =% Echinometridae
ATHED =

43,458 Clypeasteroida
23/ 99 5% Clypeasteridae
Fa)=wi7

Temnoplewrus  tovewmalicus

Hemicentrotus  pulchervinus
Pseudocentrotus depressus

Anthocidaris crassispima

Clypeaster japonicus

+<a# HOLOTHUROIDEA

<+<¥3E Aspidochirotida
0+<38 Holothurdidas
V) Arwa
=tfrotvo

A4+ <72FE  Stichopodidas
=F=z

Bohadschia argus
Holothuria leucospilota

Apostichopus  japonicus

HE#DHY VERTEBRATA

kA MARINE FI|ISHES

BEM#E@ CHONDRICHTHYES

>O% 31 B Heterodontiformes
+aH¥ A8  Heterodontidas
FoadF A

FwuAa+HAH Orectolobiformes
T4 AF  Orectolobidas
A XA

AL O+ AB Carcharhiniformes
b S A Scyliorhinidae
I-Fhxyobire—=2
FRAAHFA

s
FFH AR Triakididae
K4 2
AL0W AR Carcharhinidae
HIZAITRZFF

Ywdn

Fh)Th

Heterodontus japonicus

Chiloscyllium  punctatum

Alelomyeterus  marmovatus
Cephaloscyllivm  isbaellim
Scyliorkinus  lorazame

Triakis scyllium
Carcharhinus galapagoensis

C. melanopterus
Trigenodon obesus

=14 =

21

10

1

13



W JH#AB Squaliformes
v JHAE  Squalidae
BAY A

I B Rajiflormes

VFIH AR Platyrhinidae

O F TR

FhI4# Dasyatididae
THhHxA
Fir A

FEITAR Myliobatididae
vHFF A

Cirrhigalens barbifer

Platyrhing  sinensis

Dasyatis akayei
D, malsubarai

Aetobatus narinari

HHAM OSTEICHTHYES

h54 78 Elopiformes
4t d4% Megalopidae
A A

& E  Anguiliformes
o+ FE  Anguilidae
vr¥
o wWAEE Muraenidae
S vR
~Yiragyl
HNIA 7R
A
Y R
S r B
TIgwR
A VIR
FH/S v VR
[y o
7=~ Ophichthidae
S g Il
F+d¥ Congridae
S e =
ko il T e i
=T A
o b e e
MNTEE Muraenesocidae
FAT =

+=XZB Siluriformes

Megalops  evprinoides

Anguilla  japonica

Enchelycore lichenosa
Gymnothorax  albimarginatus
berndti
kidako
lencostigma
neglectus
reticularis
richardsoni

: ypsilon
Muraena pardalis

Coaaaan

Myrichthys aki

Conger myriaster
Gorgasia  japonica
G. preclava

Heteroconger hassi

Muraenesox cinereus

_15_
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T X4 Plolosidae
T XA

EAB Aulopformes
EAF Aulopodidae
kA

25 B Gadiformes
FIH4 58 Moridae
F LT

7L 0B Ophidformes
7 Of Ophididae
ATFFoF

HSE  Mugiliformes
#S5%  Mugiidae
i

FAH 4B Beryciformes
TWAhHIAE  Monocentrididae
wYAYUL
1w k%48 Holocentridae
FTh=h¥
GhrdFL b HA

A TR

TE A A

IR A
{fw b g

E 9 FF 4 E Trachichthyidae
AT g

EAVFALLH Anomalopidas

= B E R g

324 H  Syngnathiformes
~S%vHSHE  Aulostomidas
~FXH T

HXTTE Macroramphosidae
X7z

7oA E  Syngnathidae
Hy pRY) —tr—h—2
AR5

*FFTio=

FhESHEY

V=T agir— T A

Flotosus  linealus

Auwulopus  japonicus

Physiculus  japonicus

Brotula multibarbata

Mugil cephalus  cephalus

Monocentris  japonica

Myripristis  berndii
Neaniphon sammara
Ostichthys  kaianus

0. japonicus
Sargocentron  caudimaculaium
8 spinosissimum

Gephyroberyx  japonicus

Anomalops  kalopiron

Aulostomus  chinensis
Macroramphosus  scolopax

Hippocampus abdominalis

H. histriv
H. kuda
H. trimaculatus

Phycodurus  egques

_15_
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P A—FT L= KT
DA RHEF 4 FRAAL T T oo
= Rr i

Hh+IE Scorpaeniformes
24 h4 % Scorpaenidae
EAYw /N3

a AR

I Aed

FAV - k]

A Zh¥d
ayF74HA

A YA

F=H4

i

FYARYA

oA A

A A50

b b AN

= e |

& 3t AnN

LT UA

=B

A A

rwifa

FUR AN
A=#42+FF Synanceiidae
F=4at

A ¥ Tetrarogidae
~Fa

moMRoFE  Trglidae
KRR T

aFH Platycephalidae
v IF

T4+ AF Hexagrammidae
LRl

Phyllopteryx  taeniolatus
Stigmatopora nigra
Syngnathoides biaculeatus

Dendrochirus  bellus
Heliocolenus  hilgendorfi
Plerois  lunufata

P volitans
Scorpaena  izensis
S. mitoslonia

Scorpacnodes  littoralis
Scorpaenopsis  cirrhosa
Sebastiscus marmoratus
5. albofasciatus
Sebastes  hubbsi
inermis
Jovneri
RIVOSUS
oblongus
pachycephalus
schlegeli
thompsoni
trivittafus
vielpes

Inimicus japonicus

Hypodytes rubripinnis

Chelidonichthys spinosus

Platycephalus  sp.

Hexagrammaos agrammus

=~ 3835

42

PHEFT AT A H. lagocephalus
TAT+A H. otakii
AZ%B Perciformes
FHhA®  Centropomidae
T A Lates japonicus
2 ZX%£¥H Percichthyidae
AN Lateolabrax  japonicus

dA I FA FE Stereolepis doederleini

-17 =



NS Serranidae
ThA¥%x
e By o AV
=as
FONE
FAEnF
T, F
G e
vFEEY
TG
Th=¥Tng
LR - R d SFAV.
YA bnF
B R
T H TG
T
RGT T
AP HA
Bl Pl e+ P o
FEantss
FH ot A BO—
Yo7H4
PA e AN
RS T 8 Grammistidae
Fle 1} s A
AFAH  Pseudochromidae
T—WT  FTaiud
AT 33 Plesiopidae
YEZVEFRAFOHF
LA HFF Terapontidae
e
=
F+FH 4 Priacanthidae
FhAxrbx
b il e e e
v hdHA
TrIO T Apogonidae
| o e
ThHRF P2 FA
ThkRirFortorfire2F
FFRAPAEF
Ty IA
7 eAd AEF
BAIAETF
ReTdwHA

Caprodon  schlegelii
Cephalopholis  miniata

. wrodeta
Epinephelus akaara
areolatus
awoara
bruneus
evanopodus
Sascialus
Suscogutiaius
mactilatus
malabaricus
merya
polvphekadion
seplemfasciatus
Plectropomus leopardus
Pscudanthias fasciatus

RN &N

P Plewrotaenia
P. squamipinnis
£ sp.

Sacura margaritacea
Variola  loutt

Auslacocephalus  lemmincki

Pseudochromis awreus

Calloplesiops  altivelis

Rhyncopelafes  oxyrhynchus
Terapon  jarbua

Cookeolus  faponicus
Priccanthus  hamrur
P. macracanthus

Apogon  compressus
crassiceps
EVAROSOMa
doederieini
lineatus

niger
noventfasciatus
semilineaius

ol o R
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FroRde AvFi=4

TIPS PEF

RYRTGwrPagdrsF

PZ 4 4% Branchiostegidae
ThAT=HA
2 A% Labracoglossidae
g RS
F ¥ Carangidae
HEAITFY
XM ATY
VAT
afxieTY
T Y
B LAt
kEF=
P o i et o
T Y
) e
i
I F  Lutjanidae
NG A
TIATHA
=kruR 7y A
FxIHA
LA 7o
SRV A
A 9TFwIzHq
SaRFTHA
SR S e
FRRFTTHA
Zx A
2 h+ I8 Caesionidas
aAGAf R
DAL BEFF
il - 4
b=t b
44 %5 Haemulidas
= -
kT A
A #*
FagFagalagFdg
avausA
LYool gudd
FT¥Irandg
LAGaray A

Plerapogon  kawderni
Sphaeramia nematoplera
8. orbicularis

Branchiostegus japonicus

Labracoglossa argentiventris

Caranx melampygus

C. sexfasciatus
Elagatis  bipinnulala
Gnathanodon  spectosus
Psewdocaranx  denfex
Seriola  dumerili

S. lalandi

L rivoliana
Trachinotus  baillonii
T- blochii

Trachurus japonicus

Lutianus bohar
decussalus
Sulviflamma
Julvus

oibbus

kasmira
monosiigma
ophuysenii
quinguelineatus
russellii

i vl W el il dh R

stellatus

Caesio  cuning
. teres
Pterocaesio  digramma

P, tile

Diagramma  pictum
Hapalogenys nigripinnis

Parapristipoma  trilineatum
Plectorhinchus  chaelodonoides

cinctus
lessonii
lineatus
orientalis

o

_Lq_
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FUTavansA
% % Sparidae
7adA

v 54

~HFA
FIT7FH 4 Lethrinidae
g R |

AAFHA
AIFTZTHX

A 77X
it i i B
FYRTLITH
LARTHZTFYE
E+ZE  Mulidae
FThead
7IkAS
FTAEAY
L o e
AL

v o B
A T Pempheridag
Ely T

A L i O —HR

A LUTE  Girelidae
A

e
4 AXE2H Kyphosidae
ARXZ
St+HIALRKS
AHLH 45 Ephippididas
WRARAGF
HhIHhFFAF Scorpididae
hIdhFFA

FawFasr48 Chaetodontidae

NG BT HA
Al F FFHA
HRAIFapFaooud
Y FagFavod
FavFauudt
IvFavFavod
riaFanFagod
YV FagFagudt

=ET7UTFAFayFarud

Fawni
T/ FauFaggd

Plectorhinchus  picus
Acanthopagrus schlegeli
Pagrus major

Sparus  sarba

GyYmuocranties  cuanus

. LVISEls
Lethrinus  atkinsoni
L. genivittaius
L nebulosus

E; oltvaceus

L. xanthochilus

Mulloidichthys vanicolensis
Parupeneus chrysopleteron
ciliatus
cyelostomus
mueltifasciatus

e

spilurus

Pempheris  schwenkii
P. sp.

Girella  melanichthys
G. punctata

Kyphosus  vaigiensis
K. sp.

Platax {leira

Micvocanthus  strigatus
Hentochus acuminatus
H. diphrentes

Hemitaurichthys  polylepis
Chaetodon auriga

o

auripes
citrinellus
ephippitm
kleinii
lineolatus
lenuela
melannotus

OO0 O00

_21:]_
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Froar A

¥Fadd
ALIVH b HA
b a
FiFagFaooi
AFvFauFadod
A wTFwrFagFauud
Zr¥yafA

¥ Fo 2448 Pomacanthidae
Yra=
XrFxoIA
=BT L v
BFIOIX T oA
e ]
$H¥FFrivua

= e TR

AU L v Pentacerotidae
YIRS A

AX A 4% Pomacentridae
e

R Pl e et

vy AXASA
VRARANA
FY¥YEoFy
DIHEAAXASA
FIAXANA
FeIRARXAHA
FHRLALRATA
WA AH A
ARANA
FRAXAEA
BhIIRAL AT A
FTAXANAL

WU ARIAHA
YUY ARASTA
AN aRaGAXASA
GAF N a9 Fam AXLANA
IYR I RZXAHA
ELFtHAZATA
WFAXANA
FuB A AXATA
FHYFAAASA
THHRAXAHA

Twr~<E Cirhitidae

i g S

Chaetodon  modestus
nippon
plebeius
spectelum
rafflesi
wlielensis
wunimaculatus
Forcipiger flavissimus

o000 0

Apolemichthys rimaculatus
Chaelodontoplus  seplentrionalis
Holacanthus ciliaris
Pomacanthus imperator

P maculosus
P. semicircolatis
P. sexsiriatus

Pentaceros japonicus

Ampliprion clarkii

A. ocellaris
Abudefduf sexfascialus
A sordidus

A. vaigiensis
Amblyglyphidodon curacao
A, lewcogaster
Chramis chrysura

C. flavomaculata
C. Sumea

C. notata notata

c. viridis

. weberi

C. xanthura
Chrysiptera cyanea

C. parasema
Dascyllus  aruanus

D. melanurus

D. trimaculatus

Neoglyphidodon nigrovis
Pomacentrus coelestis

P. moluccensis
P, nagasakiensis
Stegastes  altus

Cirrhutichthys  aprinus

_21_
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b =
FA et
P Salin BN
Pl 8= B
AMF AL

FhInEAF Cheilodactylidae

Bh I FA
A 5% Labridae
FU AT
ELVEAT
El-alis
XURFA
§ass
FHRAGEF/UF
N 4
EMAZEF/OH
ANFEF/ DA
A F

L H L IFRT
FLyFAT
KRV ATIrT
b ANt
FoF oS
a7y
A bRF
=¥FAT
A b AT
7H A% Scaridae
s be
HONFTHA
AFETLTPTHA
Frantidq
FELIHA
29 THIH Stichaeidae
AT ¥R
FH=2FF  Anarhichadidae
AAHIvH
b5 ¥A%F Pinguipedidae

Cirrhitichthys aureus
Cyprinocirrhites  polyactis
Neocirrhites armatus
Oxycirrhites  typus
Paracirrhites arcatus

(Foniisfins  zonafus

Bodianus bilunwlatus

B. diana

B. hirseeties

B. oxyeephalus

Cheilinus bimaculatus
C. diagrammus
C. Sfasciatus

C. rhodochrous

C. pendelalties

Choerodon  azurio
Cirrhilabrus  temminckii
Conis  avgula

C. picta

Epibulus insidiator
Gomphosus  varius
Halichoeres  poectlopterus

H. tenuispinnis
Hemigymnus  fasciafus
H melapterus

Labroides dimidiatus
Pseudolabrus  faponicus
Pleragogus flagellifer
Semicossyphus veticulatus
Suezichthys gracilis
Thalassoma cupido

T. lunare

Bolbometopon  bicolor
Scarus dimidiatus

S. Sorsteni
S, gibbus
3. javanicus

Dictyvosoma  burgeri

Anarhichas orientalis

l‘-.!rl-—-t.-.‘l'hg
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FFER
SFRIBTIHA
a4 FFIXA
4 JFEHE  Blennidae
A ¥ Fhzpot
EvhzagF
AIATV=—
Y¥=Fo&
F X witt#E Callionymidae
=HFTIY
AAHE  Gobidas
TaE
Fai
FA ot
S o <4
F R4
Fx#HZ
74 3% Siganidae
LS i -
B g
T=FAT
TFTAA
| =
ol 1 7 - §
v/ F i Zanclidae
R
—H4 (§ Acanthuridae
=tHh T X
EF=%
AHF L any
S
FH =+
7y
arzFr¥FFing
FFF InE
EAF I NE
W ) F s
FwHNEE R
IyaFwdnyg
i Pat o
T TNE
b b B o AT o
Firra ok
=S A
FA mnF

Parapercis  pulchella
P. sexfasciala
B suydert

Atrosalarias  fuscus holomelas

Istiblennius  lineatus
Meiacanthus smithi
Salarias  fascialus

Pterosynchivopus  splendidus

Chaswrichthys  dolichognathus

. rulosus
Gobiodon  okingwae
Ptereleotris  hanae
Plerogobius elapoides
P. zonolewcus

Siganus  argentens

5. fuscescens

5. guttatus

5. prenctatus

3, wunimaculatus
8. virgalus

Zanclus corntius

Acanthurus  dussiemiert

A. mata

A. nigricans

A. nigricandus
A. nigrofuscus
A. xanthoplerus
Ctemocheetus  binotatus
C. striatus

Naso annulatus
brevirostris
hexacanthus
lituratus
tuberosus
HMICOYNLS
vlamingii
Paracanthurus hepatus
Prionures scalprim
Zebrasoma  flavescens

EE I
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g
8 P b s P
a8 AR Echeneididas
=FANS b
FH oA

i+ B Pleuronectiformes

ES AR Paralichthyidae
A

HLlAF Pleuronactidae
A i LA

A=A
el FH LA
ol b
i A

i a2 F  Cynoglossidae
rapi iy

74 H Tetraodontiformes
F<H Tracanthidae
=
ELHTHhTIALERE Balistidas
TN T HTNF
dwEHTF
FAVEHT

A M FF
FHAVEVHT
HIERE  Monacanthidae
AH =S FnF
TIATgwIInF
FIAng

& IE

M3 74 H  Ostraciidag
=t i

74 E  Tetraodontidae

g e b

S i

47

ez

b= £ S i

w2
MYt 8 Diodontidae
AN EFRE

Zebrasoma  scopas 15
Z. veliferem 66
Echeneis naucrales 2

Remora  remora

Paralichthyvs olivaceus 5
Kareius bicoloratus 4
Platichthys stellatus 3
Pleuronectes  schrenki 1
P. yokahamae 4
Verasper varicgatus 2
Paraplagusia japonica 1
Triacanthus biaculeatus 1
Balistoides  conspicillus 1
B. viridescens 1
Pseudobalistes  flavimarginatus 1
Sufflamen fraenatus 1
Xanthichthys  caeruleolineatus 1
Cantherhines fronticihctus

[ pardalis

Rudarius  ercodes 12
Stephanolepis  civrhifer 1
Ostracion immaculatus 1
Arothron  hispidus 7
Canthigaster rivulata 12
Takifugu niphobles 2
T pardalis 2
T poecilonotus 5
T xanthoplerus 2
Diodon  holocanthus 6



#kfR FRESHWATER FISHES

Hi®P#@ CEPHALASPIDOMORPHI

U A+ FEB Petromyzontiformes

oA+ Petromyzontidae
b 3 i o

Lethenteron reissneri

HRgH#W@ OSTEICHTHYES

fifig Ceratodiformes
LE Fi -3 Lepidosirenidae
o hFFALRA TRIFLA

FUTFFILAE Polypterformes
MU FFIAE  Polypteridae
B FTFR Fhloid—
HN TR oS
RUFFR ZwFilry—

LEVYATIAB Lepisosteiformes
LEYAFH AT Lepisosteidae
T H =i
ARy T v Fl—
Ya— kS —FH—
ZunlF2RoF v FH—

FauH A8 Acipenseriformes
Faa+HAH Acipenseridae
aFa L
FF gL
uF g
FFF arFA

LA T N

FATFHOowHLEH Osteoglossiformes
FAAFA o wH LR Osteoglossidas

| 1

R—T o+t

FSwsTFant

TEoFTaegd
+x¥+2F+7XH  Notopteridae

= B | s W P Y

ARy TF v FFA 7749

Protopterus annectens

Polypterus delhezi
P, endlicheri  congicus
N s endlicheri  endlicheri

Atractosteus spatula
Lepisostens  oculatus
L. platostonius
L. platyrhincus

Acipenser ruthenus

A. stellatus
A transmontanus
Huso  huse

Huso huso X Acipenser ruthenus

Arapaima  gigas
Osteoglossum  bicirrhosum
0. ferreivai
Scleropages  formosus

Chitala  blanci
C. ornata
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a4 B Cypriniformes
34 % Cyprinidae
A FELEard
oo+
Fredurd+
A=k
AFEpa
AtH=d4
A=Th

il e

P S
bXEY L

KA Z g wica
ZART ~TFTuEAT7
Lot AT
FAL VAT ETA
¥y ¥
T7TRT
FThty

FAHT

ALY
F<a™i# Cobitiddae
PIFUR—F
YT Rvay
whirkPan
Kifao

4B  Samoniformes

F% Plecoglossidas
Fa

48  Salmonidae
e
=yangAf o+

#152»H Characiformes
A5 L8  Characidas
FAN—=KFF
BFhH N
T —TNFzy b
Aze—ErITF—NATs
B r—ah7iw
ARy b s F—ieh 5 i
FZybanyyw
Lrw Fog V-
bFab T A

Acheilognathus  cyanostigma
Carassius  gibelio

C. CHVIENE

Catlocarpio siamensis
Gnathopogon elongatus elongatus
Hemibarbus longivostris
Pseudogobio esocinus  esocinus
Pseudorasbora parva

B pumila subsp.
Pungtungia herzi

Puntius laleristriga

Rasbora heleromorpha

R, frilineatla

Rhodens ocellatus  ocellatus
Tanakia lanceolata

1% limbata

Tanichihys  albonubes

Zacco  platypus

Z. temmincki

Botia  macracantha

Cobilis  blwae

Lefua  echigonia

Misgurnus  anguillicaudatus

Plecoglossus  altivelis altivelis

Salmo{Oncorhynchus) masou ishikawae
Salvelinus leucomaenis f. pluvius

Acestrorkynchus  sp.
Brycon  orbignyanus
Carnegiella  sirigata
Chalcens  ervihrurus

C. macrolepidotus
. sp.

Colossoma  macropomum
Pigractus brachypomnm
Thoracocharax stellatus

o

10

82
18
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s —=nFzw b
TZosF D

Ly FI—RF T
IR ST
VEVYT T

Ve FZ7»bALTH 7
LN T—=T b7
A=TFTAFTATFZ
EZ=7F FuvFLl-—
FZ=F

+<%XH Siurformes
+<A# Siuridae
v aFitieX
oo Foul—
DI l—Y—
Fh+HE  Amblycipitidas
Th
EAOFSAR Pimelodidae
Axzag—=r7sFyv b
P
Ly FF—nAFyo b
vd—NF
A=y —ZFyoh
o= A
HAHH+ < XF Synodontidae
Y X
M #ii-7 AF  Pangasiusidae
A=
bAoA
¥%# Bagridae
b FF—AIRA oA
FZ A% Doradidae
FHFFA
hFF— N
h1) T4 AF Calichthydae
SWEKEFA T—4&T hoA
a) FFR Pal—
AT EXEE Ariidas
FrAf—FFr o b
o1yHhYFHE Lorcaridas
LAy pEAMT 4Ty
PAbLAH—Ly k) AT
pri=X Ky bwdthrlLra
Hu—F

Gasleropelecus  sternicla
Gymunocorymbus  fernefzi
Hemigrammus rhodostomus
H. bleheri
Hyphessobrycon  pulchripinnis
H. sweglesi
Nematobrycon  palmert
Paracheirodom  axelrodi
Pygocentrus natlereri
Salminus maxillosus

Stlwrus  biwaensis
Wallago atiu
w. leeri

Livbagrus reini

Letarius  pictus

Paulicea lutkens
Phractocephalus  hemiolioplerus
Pseudoplatystoma  coruscans

P. fasciatum
Sorubimichihys  planiceps

Synodontis nigriventris

Pangasius sanitwongsei
P. hypophthalmus

Mystus nemurus

Pseudodoras niger
Plerodoras  granulosus

Corvdoras arcualus
(4 Julii

Arius  sp.

Glyploperichthys  joselimaianus
Pseudacanthicus sp.
Scobinancistrus sp.
unidentified
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2351y F7AF Claridae
PFNTA RAbFIA

Fh/—FAB Gymnotiformes
T»®27T¥8 Erectrophoridae

Frixut¥

FFZTO/ ko AFE  Apleronotidae
T sad—R |

#YH Belonfformes

A HFE  Adranchthylidae
TZVH DT A
A& H

oA E  Gasterosteiformes
R4 R Gasterosteidae
147 b33

AAFB Perciformes

FHhAF Belontidas
Fb— bF oA Ari—F

AXF# Percuchthyidae
F¥=73

TS5 M »F Teraponidae
INRF L H R

FA7O0Fx—ALAF Osphronemidae

FRZ7up—ArRA F—FIisr—
+4 5§ Chichlidas
FALAHBA
FH+iiT 4% Anabantidae
F/RVOF

Twma AR Toxotidas
FTyRTTA
nHF Gobiidae

v /R O—iK

H xRt o

g e

mEE AMPHIBIA

BEB Urodela

4 %F ¥ Salamandridae
A€

B30 FE  Hynobidae
BRIV F

Clarias  batrachus

Electrophorus  electricus

Apteronotus  albifrons

Aplocheilichthys  normani
Oryzias  latipes

Pungitivs  pungitius

Lates niloticus

Coreoperca  kawamebari
Hephaestus carbo

Osphronenmus  govamy
Symphysodon  aequifasciatus var.
Anabas  lestudineus

Toxotes jaculator

Rhinogobius sp.

Sicvopterus  japonicus
Tridentiger obscurus

Cynops  pyrrhogaster

Hynobius  nebulosus

_:':8_
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#MEE Anura
AZXHTILE Discoglossidae
FavtrAXHA

Pkl Pipidae
[
Fo B VAN
TZVhwAHxn
S+ HTNH Leplodactylidae
Tl )
A ST
FrRf o
ETFhavrti=n
EFHxT)LF Bulonidae
FFAeFH i
=TFT7ZVhedH
FTH e FH
k& = nm—Fl
b ¥ H = 0—ik
¥ EH2HT# Dendrobatidae
A ¥ Pz
Ifm¥ oz
FITHITILE Hylidae
ThAT=HzNA
FrfuFwir
AxF<wiz=n
Sa—¥=TFTHFTH N
Fa—rAiFeiT i
K&y TF=Hi
FYhIxaaAFTN
k&7 H
EAHTILE Microhliydae
il Bl v
TIARFTEAN TN
FhHTIF Ranidae
TZVAhoidza
T
b it ol b b s
b=
T h v R o —#k
449 H TLE  Hyperolidae
Pl S s e+ s
FAHTAFE Rhacophoridae
VoG X¥aohPh

THHAHILTILE Mantelidas

Ty UITALA

Bombina orientalis

Pipa pipa
Silurana tropicalis
Xenopus  laevis

Ceratophrys  cornula

C. ornala
Leptodactyvlus  pentadactylus
L. rhodonotus

Bufo marinus
regularis
torrenticola
asper

stomaticus

b to e b

Dendrobates  leucomelas
Epipedobates tricolor

Agalychnis  callidryas
Litoria  auwrea

g caerulea

1. infrafrenata
Osteopilus  seplentrvionalis
Phrynohvas wvenulosa
Phyllomedusa hypocondrialis
Trachycephalus  jordani

Dwyscophus  guineti
Scaphiophryne pustulosa

Pyxicephalus  adspersus
Rana calesheiana

R. naring narina
R. nigromaculata
R sp.

Afrizalus fornasinii
Buerveria japonica
Manitella viridis
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@ REPTAILIA

HAE Testudidas
Ja9EHAR Pelomedusidae
RSN oaasaatf A

~EJEHAH Chelidae
FanFAprsrlA

v HTH
=t ey i o

D - B b 8 s
Za—¥=ThFT A
=X LI A
DxZaThINTaI A
EADzd A
ESN—h T oo
BT F=H A

FoH AR Knosternidae
#UY Feli
AwiF Trionychidae
aHyFAyR

FFA v EnaAwH

AwuitsE F5# Careltochelyidae

A B
7= H AR Cheloniidae
TaAD IR
FAA
hEUEH AR Chelydridae
Hriwxdid
D= A
AT HAH Emydidae
BF =B DI A
& A
FRALHA
VA A
= L=l A
ool A
TATNIH A
dan U= el A
TIANA
A4 A
B H A
RIAEHFHHTA
FTrERFRAH A
=R A
TFHIAHA

Pelusios  subniger

Acanthochelys spixii
Chelus  fimbriatus

Chelodina  mccordi

. stebenrocki
Elseya novaeguineac
Emydura subglobosa
Phrynops  geoffroanus

P, mibbus
P. hilarii
P. nasutus

Kinosternon scorpioides

Chitra indica
Lissemys punclata andersoni

Carettochelys  insculpia

Chelonia mydas
Ervetmochelys imbricata

Chelvdra serpeniing
Macroclemys temmincki

Callagur borneoensis
Chinemys reevesii
Clemmys  guttata

[ insculpla
Cuora amboinensis
. flavomarginata
G, trifasciatla
Cyclemys  dentaia
Deirochelys  reticulata
Heosemys  grandis
Hieremys annandalii
Kachuga smithi

K. tecta
Mauremys faponica
M. mutica
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sl A
BAFFLTH A
AN A
WA
Flebena BT HTIHA
FAFH A
PHA A (GEHEHD
)4 # A% Testudinidae
LA A

FiRE Squamata
A4 4 7+#H Iguanidae
HN =2 T+

7 =H Crocodyla
FUS—%—% Aligatoridae

Ty —U=

R#¥® AVES

A E 8 Sphenisciformes
~ i E  Spheniscidae
AN pL R

HEH Anserformes
HEH  Anatidae
Fi kY

= #f £

AX A B Passeriformes

A o0f Emberizidae
FRAve

7 hUR Fringilidae
el o v

S MAMMALIA

fiiE Cetacea
FAE A A5 Phocaenidae
ZF AN
T4 ILHF Delphinidae
AT rafni

3B Pinnipedia

Ocadia  sinensis

COrlitia  borneensis

Sacalia bealei

Terrapene carolina triunguis
Trachemys scripta elegans
T. scripta scripta

Chinemys reevesii *  Mauremys

Geochelone clegans
lguana

tgnand

Alligator mississippiensis

Spheniscus  humboldii

Aflx  galeviculata
Anas  crvecca

Emberiza cioides

Carduelis  spinus

Neophocaena phocaenoides

Cephalorhynchus commersoni
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FihH Otariidas

T2V a4zt s bEA Arctocephalus  pusillus  pusillus
FE2IVTF Otaria  byronia
AV ZAN=TTH Zalophus californianus californianus
FH3 L8  Phocidae
= o | e Phoca largha
RALBNTHFS P, sibirica
#@tE Sirenia
Yadi#H Dugongidae
o Dugong  dugon
T+ T+ —%8 Trichechidag
TZVh=wtFa— Trichechus senegalensis

#EE Camivora

12 F#H Mustelidae
aVARTTY Aonyx  cineren
Fwz Enhydra lutris
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Discovery of an endangered cyprinid, Pseudorasbora pumila subsp.
sensu Nakamura(1969) from Ise (Isuzu River System)

Fumito TAMAOKI, Suinya MITANI, Gaku KAMIOKA,
Masami FURUTA and Kouictt KAWAMURA

TOBA AQUARIUM
1) NATIONAL RESEARCH INSTITUTE OF AQUACULTURE

ABSTRACT

An endangered cyprinid, Pseudorasbora prwmila subsp. sensu Nakamura(1969), was newly discovered
from a small pond in the Isuzu River System, Mie. This is the second report and the most south-
east distribution of P.pumila subsp. in Mie Prefecture out of the Nobi plain. The population is
characterized by a short snout, a short caudal-peduncle length and swollen shoulder region in ap-
pearance. Although the Ise population is a little similar to the Wataral population in allometry,
it is clearly distinguishable from the other populations in Nobi Plain. FPsedorasbora pumila subsp.
in the Isuzu and Miya River Systems suggests that this species in Mie Prefecture is naturally dis-
tributed, not artificially transported from other localities, such as the Nobi Plain. It is considered
that P.pumila subsp. once widely inhabited the plains surrounding Ise and Mikawa Bays, along
with Pseudobagrus ichikawai, Niwaella delicata and Aphyocypris rasborella.

7 ey A Peendorasbora pumila subsp. i, = M, 1995), —OfknREY Y IR REF L
fHaHEYIRICB/L, BETCRI ATV FF—F =y 2B T ERECEEZL
Psendorasbora pumila pumila® TR E ShTwd TwS (JEEFF, 1991),

(o, 1969). KEARE, FMSIAEOE Y = Psendo- ZSRRBEBHTIHMICO>NTR, ZhETEE

rashora parvarl (XBPREETHLHT, £ WY E ) (IR - T RIAR) ORES, H—5HD
A EY T L EBHEL L ICERBCRAaRF 2R DHRT (BEFTHFERS, 1995), thokRb60
BORATEMENRS (M4, 1993). 7Y ARr LREmbhTnedaf, L LR 6EHF - 8
STRBREF—HICELAH LT EhE R & (1997) Ic k0 ESEO 1Bk (B)IAR) ki
(H#, 1969), BAMTH STV AL S8R, & HoorevydosERigEEsEZ LG, BE
BEHEOR L, ARMTHD ST v & A Microplerus TEFIC IR & B O -#ie, viE
salmoides. 7 h—FLepomis macrochivusE M, VB G40 L T D Bt SR S i 56,
HRMET. EEEFL < MA L (e, 1979 8 FioicFRTAO 1 #@f (R HSIIAR) KT
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Fig. 1 Geographic distribution Psendorasbora pumila subsp. sensu

Nakamura (1969} in the Chubu District.

I == REE & E el
FirddL L, BAEREESHE

Data based on Kawamura and Hosoya (1997) (O] and the present

servey (8. 1, Nishio : 2, Okazaki: 3, Tovota : 4, Kasugai: 5,
Komaki ; 6, Tsushima : 7, Gifu ; 8 Ohgaki: 9, Yoro ; 10, Tado : 11,

Watarai : 12, I=e.

L EVIOEREBELEOT. HideEol
B b EE o BBV THEET S,

ERMOBRELRERE

SRS hARMEE, T HSIEOR R
K 3km, FA-8R)12 HEETEHFICED 1 ki
feiifiicd b, TEEEH CRERRFSRHICAS.
¥ feflE - fE (1997) A LI E S o4 B
Mek. JEE Az kO EREZH 5 (Fig.1).

F4ERHE, BESAS0mOLFiCH 5 EE#20m
HEHEMISmOFEIM T, WEFOFHEL I mEIFL
E<., RoAREAZE LAEOEFREBOHS
nzd-%. Bl fEshicz2xreLe 458
EpHECcEDbhTEY, PoTRARRE. AKnt
R LTSN E LTRBE SR TS, BE
TRECHAZLTREERZERBIZ S 5 (Fig.2),

-3 -

Mafe, HHETEROW S 9
A T oW T iE e Rk
%W, Lotus 1-2-3%&H\wTAE
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16, BHKERRR (TO710~9711), SMAFE4EHRIR
FAMT B EE SR (FRLM23235~23239) L ([&lar
FlztgiE (NSMT-P 55540~55542) CRFEHT
v% (Fig.d).

BRELUSE

1997T4EAF, 19984E 1%, 1999 ORBFEICE VT,
FhehlefEik, 38@EE. BRENERZNE, 8
WEEOMOAIRZ STNCPHIL, 19974 45KiR17.2°C,
PHE6.8. 19985 iR25.8°C, PH6.2, 19994EA54
iB18.2°C, PHT.5Th-T,

ey AOMic Z Ol THIBEhic e, X
7+ Carassius gibelio langsdorfi, # # 11 Oryzias
latipes, T A Y HF V) = Procambarusclarkii, =
¥ F & i Notonecta triguttata, AV EO—H
Palaemon sp., == O—HCariding sp. T, ¥
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Fig. 2 Hahitat of Pseudorashora premila subsp.
sensu Nakamura (1969) in the Isuzu River
System.

HL TS AR EEO OB TR, R Fiian
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=0k 84
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'R 15 g

21998

FRLM

Pseudovasbora puniila subsp. sensu Nakamura

(1969} in the Isuzu River Svstem, Mie

A) About 40mm TL (not preserved).

B) FRLM 23235, 38.05m SL. Scale indicates
1(0mm.

Fig. 3
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Fig. 4 Relationships of body parts of Psewdorasbora pumila subsp.
sensu Nakamura (1969) .

 Standard Length (SL) and Head Length (HL)

- HL and Snout length (S)

: 5L and Caudal peduncle length (CPL)

: HL. and CFL.
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Table 1. Mesurements and counts of selected speciments of Psewdorasbora pumila subsp. sensu Nakamura

(1969) collected from Isuzu River System, Mie.

Character R;q_zlsund Number FRLM23235 FRLM23236 FRLM23237 FRLMZ3238 FRLM=2323% T9710 T9711
Total length 42,96 4877 4449 34.13 3186 4854 4478
Standard length 3805 37.39 3593 .65 28 3865 3560
Body width G5Bl 5.66 561 43 4407 603 511
Body depth 9.79 1057 9.41 6.595 6.47 10.16 910
Head length 1195 1266 1144 8T8 B0 1226 1148
Snout length 36l 367 350 228 208 356 304
Interorbital width 517 all 2.10 M 2.70 a0 355
Eye diameter 2oz 285 ol 233 223 278 2a7
Caudal-peduncle length 7.88 6.65 6.91 4,80 468 6.92 761
Caudal-peduncle depth 422 4.50 406 29 3.20 4.46 4.06
Preanal length 273 2716 .80 19.32 17.86 2737 %43
Prepervic length 2091 2072 18.72 1353 13.18 2012 1838
Distanice between pectoral and pelvic fin bases 9.29 834 6.23 6.50 53 8.35 .75
Dhstance between anterior dorsal and caudal fin bases 1343 19.09 1830 1392 1272 1968 1804
Pectoral-fin length 85 7.69 7.69 4.60 4.36 Ak 738
Dorsal height 79 9.50 B.55 6.97 547 BE4 819
Dorsal fin base length 549 519 a5 554 i 5.20 479
Anal height 227 4.50 4.85 374 354 626 5.74
Anal fin base length 369 341 361 210 2098 437 358
Counts of dorsal fin ray i,7 it 5 iii,7 iii,5 iii,7 —_ —
Counts of anal fin ray i B i, 7 ii B ii B iii, B ii.7 i 7
Counts of opening scale lateral on left side 3 1 3 0 3 2 3
Counts of opening scale lateral on right side s 2 3 0 4 3 4
Counts of scale transverse 11 10 10 10 10 11 10

— : not mesured

6E—EE 'GA6T JIqUETR( OIW

ANNVYADY VHO.L 40 LIOdTH TVANNY

(6661) H6E—EE &+
B IR



Table 2. Body proportion of Psendorasbora pumila subsp. Sensu Nakamura(1969),
#* 1 > Kawamura and Hosoya(1997), # 2 . Nakamura(1969), = 3 : Uchiyama(1987).

Locality Registered Number SL/HL HL/S SL/CPL _HL/CPL SL/PAL  SL/BD  HL/IOW CPL/CFD

_EE_

Ise FRLMZ3235 318 3.31 483 152 137 3809 231 1.87
FRLMZ23236 295 3.45 562 1.80 138 354 248 1.48

 FRLMZ3237 314 327 5.0 166 1.39 382 224 L7
FRLM23238 am 185 555 143 1338 383 248 161

FRLM23239 204 4.13 540 1.84 142 385 319 1.45

T9710 315 344 559 177 141 380 240 155

To71l 310 3172 4,68 1.51 1.40 3491 2491 187

Avg (n=7) 307 3.60 527 172 1.30 381 257 165

“Watarai FRLM16243 318 278 4.75 1.49 1.40 378 232 .66
FRLM16284 30 284 4.75 158 1.35 377 237 1.72

FRLM16285 — — KL —_— 136 4.06 —-- 251

FRLM16286 343 258 3.08 0.90 146 39 218 259

FRLMI1&6287 330 252 4,45 1.5 143 390 &m 175

FRLMI5258 313 258 4.65 148 140 g7 213 .71

FRLM16289 341 284 4.70 1.38 1.40 3% 206 163

FRLM16200 34 an 4.43 1.30 1.40 4.57 23 231

FRLM16261 315 257 4.3 154 1.4 436 263 205

FRLM16292 3.30 254 4.67 142 144 437 210 215

FRLM16293 290 in 4.58 158 142 426 252 222

FRLM16294 3.02 3.00 497 154 1.36 414 200 1.84

Avg (n=12) 302 252 444 141 140 4,068 223 201

0gaki 242(1) 3.30 250 —_— 1.50 —_— i 2.10 1.70
242(2) 3.40 350 — 1.40 —_ 340 210 150

242(3) 320 3 — 150 —_— 330 2.30 150

242(4) 360 .00 — 150 —_— 350 1.90 1.20

242(5) 330 310 S 1.60 — 330 220 1.30

s521(1) 330 280 —_— 150 —_ 310 210 1.40

522(1) 350 340 — 150 — 320 210 1.50

Avg.(n=T) 337 313 — 150 — FE<] 2.11 141

Yirh Avg (n=—) 355 — 4.86 1.37 L X 236 —

— ! not available

BE—EE '6ERT JRQUIBOA QI

Bt M e WNTEVNDY VHOL 40 LI0dTd TVANNY

(6661) HeE—cf &5
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Table 3. Number of vertebra of Psendorasbora
pumile subsp, sensu Nakamura (1969)
from Isuzu River System, Mie.

Number of vertebra

Mol 33

2 33

3 32

4 3N

5 32

G 31

7 3l
Avg, 3.9
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Examples of trouble and it's reforming on the seawater supply systems
in Toba Aquarium

Yosurraka HIRAGA, Osamu TSUKADA, Tatsuakr OHIGASHI,
Hiroaxkt TAKAYASU, Masatsucu UEMURA and Koicuro OKAMURA

TOBA AQUARIUM

ABSTRACT

Eight years have passed since 199 when our seawater supply systems began to drive in the New

Toba Aquarium. And we reported following trouble examples that happened concermning with op-

eration system, during eight years and also we described that how il was recoverd.

(1} Error indicating of the flow-capacity meter;

(2)

{3)

It was a trouble that happend to be entangled some of seagrass mass named “eel grass” Zostera
maring around the sensing tip, and we could not measure {lowing water volume by capacity
meter of the fresh seawater intake pump.

We could aveid these trouble to change the sensing positions from the connecting pipe of

pump and filter to the filter's discharge pipe side.

Obstruction of service (discharge) pipe which situated between intake pump and filter tank;
When the volume of intake seawater was going down, we found out a lot of bivalves, named
“blue mussel” Myiilus galloprovincialis which inhabited into the service pipe for the filter tank.
To remove such as adhesive marine animals, we have to set the flanged joint into the pipeline,
and we became to demount and check them easily.

Obstruction of main suction pipe;

This suction pipe was set in the bottom, about seven meters deep in the waterfront of Toba
Bay to intake the seawater for keeping animals of Toba Aquarium.

These troubles are often occured by several species of adhesive animals which inhabited in the
guction pipe from the open sea.

Cleaning of obstructed pipe is effective to shoot the polyester peg (plug) into the pipe, how-

_llit_
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ever, it i very expensive costs required.

RHRkERIRE
B+ 41—46H (1999)

To save such cleaning times of the suction pipe in a yvear, we have tried sometimes to send

the high pressure water into the suction pipe line as a counter flow.

()
tank on the roof;

Obstruction of suction valve for service pump connecting with main strage tank and service

This trouble caused that suction valve was stuck and plugged up with some of the “starfishes”

Asterina pectinifera.

And then, we have to collect several live specimens, such as starfishes, sea-cucumbers and

etc., from the bottom and wall of strage tank by SCUBA diving to avoid these troubles concern-

ing with water supply systems.
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Remarks |

DPF : Distributer pump  DPT | Desplay tank  FP : Filter pump

HE : Heat exchanger IP : Intake pit MIP : Main intake pump

PF : Power filter SF : Sand filter 5L Sea level r

SP : Service pump ST . Strainer STT : Stage lank 1 L
VT - Sarice s
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Mytilus galloprovincialis inhabit in the
seawater intake pit which was sel in 7
meter deep.
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Time (minute) Pressure (kg/cnf)
Pressure water 10 0~0.1
Polyester peg(first) 2 0.2~0.4
Pressure water 5] 0~0.1
Polyester peg(second) 2 0.2~0.4
Pressure water 5 0~0.1
Polyester peg(third) 2 0.2~0.8
Pressure water 10 0~0.1

Table.1

Relation between frequency, time (minutes] and pressure for launching out
polyester peg with water as for the suction pipe cleaning.
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A report of the summer school program for children in Toba Aquarium.

Mixi SUGIMOTO

TOBA AQUARIUM

ABSTRACT

The field study program for the school children has been carried out as a part of the lifelong
learning since 1991 in Toba Aquarium.

This is a three dayvs program and twice in summer season. The number of students to 0 be ad-
mitted to this program is 24 or 25 for fifth and sixth grade elementary school,

Based on pursuing the purpose of establishing their own “Aquarium” by children, this field
study program provides various experiences for them, such as a trial of keeper's work, collecting
and observing marine creatures living in tidal zone and tide pool, understanding the structure and
preparation for the fish tank, and learning the method of breeding aquatic creatures.

Through such experiences, it is hoped children gain a basic knowledge of marine biology.
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Fig.1
Trial of keeper's work
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Fig.2
Preparation of [ish tanks
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Fig.3

Observing and collecting in tidal zone and tide pool

They are seeking and collecting marine creatures.

Fig.4

Goods for collecting and observing
marine creature.

Fig.5
Explanation boards by children.

They are drawn and written in detail.
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Setting up explanation boards. Each student dewvises display.
Outline of display "Aquarium”{A)and fish tank device{(B)
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IFig.7 : 'resentation of last day.
Reading their reports to the other students.

Fig.8  Field note, textbook and guide books for this program.
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