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1. 8 LIUHERDOEE Organization and Facilities

1988.12.1 Bi{:

# B LHREE BHEAEN Toba Aquarium

£ % =ENRBMIRKT 3—-3-6 Toba 3—3—6. Mie Pref. 517 Japan

Bt B % Menber of Employee 13545 (3= b 4 7= 5 1 Gtr)

& H Board Members IUEF#EMIE 4 8 Haruaki Nakamura, Executive Director
HERf e KM WY Teruo Katacka, Executive Vice Director

e B R 15
% ¥ R Curator A
B f% Organization
fif & Director

|
e Vice Director
[

I I

ii!iintﬁﬂj?lanning Div. AR ?nles Div.

[ | [ | |
53,154 i 8 YO @ HRE18 EHESze EREIH
General Planning Marine Marketing Restaurant  Marchandising
affairs Office Biorogical and Public 214 204,

114 84 Lab. Relations
254 54

AfE¥} Admissions XA 1,200/ A 600M hie 300M

Adults 1,200ven  Children 600yen  3-5yrs. 300ven
AfEES Number of Visitors 198841 1,449,066 £

MR OWE Facilities
TV iesk—JL Marine Hall 960.5m*

AfmAR Sardin tank 24m
A Garibaldi tank 1 1
6 b ¥KH Sturgeon tank 6m' 1
Wi Kl Shorefish tank 0.3~3.7m' 38
d LKA KH Nautilus tank 4.8m' 1
T4 Holding tank 1~1.2m"

T LALFLTF L Marine Studium 1,810m*
AR Invertebrates tank Em' 7
4o {h—n Commerson's dolphin tank 400m* 1
ToHda—7—2 BSea lion show pool 60m* 1



T ¥ HT 7= Sea lion keeping tank
77 U9 L Terarium

Axna—+— Frog tank

TR Holding tank

AT+ AVEBF7/—I Finless porpoise Hall
A+ AU F—un Finless porpoise tank
T HEFH 7T~ Sea lion tank
PIfgai Circular tank
Fiii A Holding tank

T—A4 Bdk—IJ Mermaid Hall  1,030m
¥a ¥ F—A Dugong tank No.l
P advF—nA Dugong tank No.2
TH I F—n Seal tank
Dy VT =0 Jungle tank
FiiAH Holding tank

F—is¥ »id—JL Ocean Hall 410. 6
% » a7 —i BSea otter tank

FOft Other tanks
7z bh AKHE Welcome tank
o7 TFH 7 ¥KH Harbor seal tank
A—F U 7K Nutria tank
% iHNAF—n Sea turtle tank
~¥Fvih Penguin pool

T ¥y FY— Marine Galleries  210m

HBTa -4 % 3 > Teramachi Shell Collection Hall

FroeHE  Labs
FTPrEsE 200m" ot wPIRRE
G IR 25mt g
N 70m 7 » 2 W
KRR 30m’ Bas

EEHAER Restaurant

ARt (1004 ) Bk (2540 L)

{45t (20045 %)

10.7m
30m"
0.5m

qmt
12m'
0.7~4m'

150m*
S0m’
20m"
10m*

162m*

2m
2t
0.2m
10m?
40m?

35mt*
30mt
15m"

[ T - B B3 = =

B bk b b b

Pt el i pd el



FEHM  Gift Shop
+EEE TS ToHEHFY—rgeT FpaFyFOA—YawT

EOMOMER Other Facilities
WEE 7 T 2 MEE 1 WAE 1 HER
# M 6 RWMEE 1 £AvSE 3 BRE 3 IER
TAEs 1 Aol 1 B = 1 av¥Fleyd—2
AR 2

Fi##AH Investigation Boat
FEMTR TCoZA1E] £K6.9m EASH
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. B=OEE Major Exhibits

¥l Lesk—JL Marine Hall

3 —-—F -4 K

! ¥

B %

74 7o OBl
Japanese Sardins

AR AL ES L, BhoB#s
BT L,

T4 9

#'}y:'_"j'_' vaﬁﬂiﬂ?’i’ﬁﬁf?fﬂiﬂk!ﬂ%ﬂﬂf-ﬁo E-xf '3'*1"1. T.‘ﬂf’?ﬁ".
Jellyfishes s S H

LA MEeTuwa{bRjivhhad v oS OfB| FdaHq, Fd<vEd
Nautilus AT 5, AHA, AFFE O LA
e Lk PRI T o RERAL., A | FF¥L, o298, S04

Fishes of Kumanonada
Sea

D4 GRBE T OEBERIAT 5,

£, 2475

b ey
Fishes of Cold Waters

EFROMP I DT o H=0c ¥, BEAREDE
., MRIFMOBATERE S ORLEE B E 5.

FAHhiod, rah
H, AT H= b

v TR S, EMTEOMBAhLE, BLnHvS | YFYPea, AU RX Y
Coral Reef Fishes BofEEsd i, i}

kit piEME b LR OB ANEREL, B | 23 ¥ F L5, K527
Fresh Water Fishes | EfMio#HR R¥3, {i
T LA LT L Marine Stadium

a — + — # ¥ (| & B = B %
Pady AMoEFaLobh, BTG EDHTES | 2oLy

Dugong PaTVEEIT S,

AL ANTHI L
Baikal Seal

YEZ F@AL Al RAR O A h
T3 ?Eﬁﬂ"‘an

AL ANTH S

2w X LmELR
Fishes in the
Tropical Region

Bk sasai Lo, 7/ vRKRoLH
SEinE 24 F v AP - TEOE RN St
e#HMT 5,

LS, daVv=s, i
MA=TagF




7Y ¥y T — Marine Gallery

TRt~ E MOEES i, L7V H, VIREERZ, FREF—= 2 THIER

eI 9s

198B4EME [H-2 250 EHL, BHoMEcLo:EERN L.

Marine Gallary is the place where visitors can expand their imagination on marine life
and understand animals through various kinds of display such as replicas and videos etc.

Special exhibition is held according to an annual theme. The theme "88 is “The Whales”
intreducing ecology of whales.

I—-F—-HH

" &

be T L

— /83,0002 — b 2
How deep can Sperm
Whales dive?

Bt AR TR RS LA T h A £,
MR hioM <EMEEIE LT
Bt EETy 2P sOLFY AN ST
MMT 5,

TpaB (TN

L B>V TORR:, FRARACEIVRR | F o2 25T R %0
THe Whales L. # &5 OB BT BT ERT,

EFda—g—" HFrar2s, $hTH, Ao hP0EMEY [TEST LY [H{b{B
Video Corner FHEL AT, M3 v F | WFOVTR

A uhs HETll—of s h 2 O@HUERE, TOBMHE| 1 » 5 2§l

The MNarwhale AT 5,

AT AU DINE BRAERTET A FAVONEORTE | VIR BLU LT Y B
Birth of Finless VIR & L7 U Wi THATE,

parpoise (video)

FHHETD L4 i 3 2o3k— L Teramachi Shell Collection Hall

FM 202> g b — ARSI SORE, SRRSO R L Al R e o, AR
e fli e X2, 2000014, 0005 % o4 5 HERCRORTRE S LTREANREOLOTE S, FITKD
N LB RT, 00 LB LY, COFLENENAITAS S LAMEEREL DR, KRR
HrEhieb b <y,

BRAEM TRV e vEm, BREHRMEkL VLV bhE Y av Yo Xnsk
EHREANLSbETRREL, o+ tBRETORL SRS THALTVLI,




In 1975, Mr. Akifumi Teramachi, an artist of Japanese Kimono motif in Kyoto, donated
his significant collection of shells to Toba Agquarium. The donation of 7,000 species covers
almost all kinds in Japan except freshwater shells, and very rare species in the world. Some
of the shells were first discoverd and given names by Mr.Teramachi, himself.

Teramachi Shell Collection rates ene of the best and extensive in the world. In addition
to 2,200 species: 4,000 specimens of Teramachi's collection, Fulton's Cowry and Rumphius
Slit Shell etc., some of the most valuable and rare shells acquired by Toba Aguarium are
on exhibit. Providing exciting displays, Teramachi Collection Hall draws visitors' attention
with external beauty of the shells.



14 1H
Jan, 1

171168
Jan, 16

2H138

Feb,13

2H23H

Feb,23

ZR2EA

Feb,28

38 1H

Mar, 1

3A23H

Mar,23

4H29H

Apr, 29

5f1161

May, 16

5J120H
MH}’-ZD

6H 2R
Jun, 2

3. $bRTEI & Major Occurrence

iR 2o 4 b TR NV b— ) +—7 v, 9f60AERE (1A31HET),
The special exhibition of "sea horse”. 9 species, 60 fishes were exhibited.

MROHA AN AT o RS SN AEE o0 #R EIE h N,
Prof.Sou (Yosu fisheries college, Korea) and Prof.Gen (Kyonsan university, Korea) visited.

Pady [HrF(9)] i, 4&170cm, {Ki106ke,
Taking measurment of Dugong “Serena”. She had a total length of 170em and 106kg in
weights.

o 20F+F (M4 ROBEL: At X, WO TINOMEASE SKE, ¥ A0
BRI VEY Fe

4 years old children were admitted free and 100 peoples were presented a souvenir in
celebration of 4th birthday of sea otter “Chacha”.

AR E ARG & OWRES < F TERRINE WY 7o 25 ] B,
Approval event with Kinki Nippon Railroad was held.

FhxzaoigmEl a—4— +—7v, HEEOLAEZRCH, VT H oAl l 7THRiERE,
The section “Frogs around the world” opened. 7 species were exhibited, for example, “Pipa”
from south America.

74 Vv ERERNE S v oo v TR,
Mr & Mrs Temparong (The department of Agrarian Reforms, Philippines) wes invited.

A A UNo.B1jEY:, MEIAEIL Licwvdh, SASA LD ATHTETH, 5 HIOARL,
Finless porpoise No.81 was born. her mother didn't look after her. Though we tried to
care her artificially from Sth, she died on 10th May.

2.6kgm 2 v v+ F AML
A giant eel weighs 2.6kg were exhibited.

74 UK EERR F 3w A G
Mr, Dominges (The minister of Agriculiure and Forestry, Fishery, Philippines) was invited.

BHREAROGMALLD, VAR RS2,
A White soft—=shelled turtle was donated from Breeder in Hamana-gun, Shizuoka.



6H 4H
Jun, 4

7H 4H
Jul, 4

TH14H
Jul, 14

TH22H

Jul, 22

TH24H
Jul, 24

5H11H
Sep, 11

9f20A
Sep.20

10H 2H
Oct, 2

1AL
Qut, 19

1L711H

Nov,11

12/1180
Dec, 18

AT 4 =TT 2HOT AR
Californian sea lion “Mayva” was delivered of a male baby.

Tehva—hift L —F+—R§
A first woman trainer made her debut on stage of the Sealion—show at Toba Aquarium.

FEVTOREYER A 2T E
Otaria “Ponkichi” was delivered of a female baby.

BILUAMOE RS TR INEI b b7 v I v FET R s— +—F v, (BH2UHET)
The spocial exhibition outside the aguarium, “Exiting Marine Land & Sealion—<show” was
held at a department store in Okayama city. (till Aug. 24)

AEFEA A e R T A R [ E L A AREM ] F— 2, (BH2IHFT)
The special exhibiton outside the aguarium, “The expeditionary aquarium in summer
vacation.” opened at playland in Asshikawa city, Hokkaido. (till Aug, 21)

Fady [Lelbb(d) | RN =,
Dugeong “Junichi”. 9th aniversary of his coming to Toba Aquarium.

A4 A UNo.36 (&) WIFTEISH,
Finless porpoise Mo.36. 15th aniversary of his coming to Toba Aquarium.

MMNS < [FE-THREDY—2 ) B,
The entertainment inside aguarium “Fishing game for kids" was held.

PR R B D f e DS IR R T 5
A prayver meeting for safety of construction of new Toba Agquarium.

=L AT S e £ & TBRE g | 4 MM,
“The transferable exhibition "88" was held under the sponsership of Museum Association
of Mie Pref.

MIEOEFChdA, ~ER:—7v, (19899¢ 1 HAH ¥ T)
The special exhibiton “Snakes In water” was held in connection with 12 horary signs.
Mext year was snake wear. (till Jan, 31, 1989}



4, HEHFTOI-HDISF:EFE) Special Program for Social Education

iS5 RE Special Exhibition Qutside the Aquarium

BATR BT =T M A T S e K 0B, MTOMTRSES I UEE, LTV, TR
A3 VTR fe £ v BN 27 - T B,

At the requests of association of Museum or sponsors, we sometimes dispatch our staffs and
presentations outside the aquarium.

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

LEENLER S

e g 4 CBREHR A F A A ACHEME

DlfEssnT  dERSRUBIITTA ST 4w o L— e

I il WFG3ET H2dH ~8BH 21 H

R fWeabhiibhgH RS, Rl
HEa7—THAINHELS - 2 odiv ke
FhbiER L. THROEERICTFE R 2H
gELi

Rl A7 rH=, AL HL, $ X238,
Faapa, =72 131869530

fif gv & Dibhir VYIS YEETYHY a—

EH e [ TRNE =N T e ] oy B (e

MM MEEGIMETAZZH~BA24H

t B Meft kot o L BrTMEEH T L. XA TRETOHIES ELLHLASE L,
Rirtidy ewolebF, X4, FdHI o, AT o O0RTELO000A

it 4 BiIhiE'ss

Pifisans S HOR ST NPT BEGHRE+ v & —

M r mEeIFT1IAIIE~11H138

E R SR SIS ST AR ITHK
e g R Rl gk TR R P )
m@ﬁ.&\ 'ﬁﬁi"i i E‘u

e e ] A ax e, oo a{pin, maKtiEn i,
HmiE A 72003684, EREAG &

M FAOFFE Educational Videotaped Program For Childlen

BEARN RS OGS AME L& Y FH e 8 f EEEL . SRR EES
EFMBIE T—H Lt h | LHL, KERSOMTRAOESELEN Lie COETAF—7ibfik
S, BRW MO ER, RN CEEAEN L, AT ALEROERSMAC LML, b LR
EIEL A,

Toba Aquarium completed second educational videotaped program for the purpose of effective use our
visual data for lower classes of elementary schools.

We contributed this video tape to regional elementary schools for free and it was rent for other facilities
or indivisuals according to requirements.



5. BHEKERE FATFBHY—E Animal Inventory

3L Mammalia

£ #
B B Cetacea
Ad AN
{9t

HMEB Pinnipedia
FanT
AU k=T Twh
T7Uht o bted
ST 7 TS
B ARTHF

e EH Sirenia
Fad¥

HEE Rodentia
2=+ 7

EMAB Carnivora

T3

B H Aves

T p A

e &1 ¥ Reptilia

HhAH Testudines
ATHAE Emydidae
=ty P HA
LR S i
TN HA
R H L
v ¥THhII M
i A
iwaE~als
SN A
T le—sna M A

g #

Neophocaena phocaenmides
Cefhalorfymchus commerso

(Haria bywonia
Falophus cali fornianus
Arclocephalus pusillus
Phoca largha
Pusa sibirica

Dugomg dygon

Myocaslor covpus

Enhydra lulris

Spheniscus homboldti

Clemmys japonica

C. mudica

C. fnscul e
FPseudemys soriffa scrifla
P, sovifla elegans
Ocadia sinensis

Terrapene carolina frinnguds
Crenclemys reevesi

Cuova amboinensis

_10_

By B3 B LS

1988.12.31 Bl
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IAVm~aNA (g Tmmmm

AdasyTad s Cwlemys denfata
Eranafi 2 Aavwomarginata
FTIVTFg v FE—1FN Emydoides blandingt
HFF— FF VR Callagr bornensis
S—ogARTHE Emys orbiculans
FYR—2TH2 Hieremis amnandale
FArvH A Geomyda grondis

At Snroh i Steberrockiella orassicollis
FAXYESFAIFTIEY Malacremys lerrafin
=4 HA Stermotherus odoratus
FarlfxYH2 Rhincremys polcioring
L5 8 Pyxidea mowholi

OO ER e e e G B e

—
—

Tx—=TA 2=t

a7 EHAE  Pelomedusidas

RvaarLEHa
Sopaafsgalfs

FOoHAE Kinosternidas

Aa—Edviais

24w E  Trionychidae

=hvR oy
A¥FrdrAa Ry
EFAR oMV
aHfvFAe MY

HEVFHAE Chelydridee

Sacaria quadriocellata
Pelomedusa subrufa
Pelusios niger
Kinosternon scorfroides
Triomyx sinensis
Perochelys borom

Dogama subplana

= e e B2 B B2 B Ll e

an =]

hivaH Chelidra serpentina

o=HA Macroclemys temmincki
“ESEH AR Chelidee

T HTH Chelus fimbriatus

ES—hzATETHA Phrymops hirarit

¥AHT AT ETHA F. Eibdus

Za—FEmTAFIEHNL Elseya nmaeguingae

F AL NS EH A Phrynops maximiliames

FHIR~EIEHA Hydromedusa lectifera
FATEITHAH Platysternidae

Eef~aF2—tbn Platysternon megacephalum

= W B s BD

7EHA® Cheloniidae
2424
TEOIiHA
Thoigs

#EE Squamata
+Ei~E# Colubridae

Eretmochelys imbrycata
Cheromtia mydas
Carefta caretla



A L Erpetom temtoculatum

@ 4 M Amphibia

#|REB Anura
E/vH  Pipidae
st Pipa pipa
TIUAY AR Xenopues laeris
I+ EIHTLE  Leptdactylidae
St HT Ceratofirys ormala
FJSwd s Hxn G . corrda
E¥#H T ILE Bufonidee
=Y Bufo {yphoviss
FovandesHzn B.brombegi
Tlr=F/fleFHxn Pedostibes hosii
ThHT/LHE Ranidae
el Rana calesbeiana
T7VhorHzn Pyxicephalus adspersus
#WRE Urodela
TN FHFT 24— Ambystometidae
AR adSad— ’ Ambystoma mexicarsin
fu. ¥ Pisces

&M@  Chondrichthyes

3% 2 H Heterodontiformes
Fa#AH Heterodontidee
Fad Heterodonius japonious

X i H Lamniformes
FSH AR Scyliorhinides

e B B Cephaloscyllium wmbratile

| ol g Scvliorhinus forazame
B4 AF  Triakididae

F 4 Triakis scvllia

W/ A H Sgualiformes
W/ AR Squalidae
VE BRI Stualus brevirosiris

T 4 B Rajiformes

g .

-

L= <% )

11



THIAE Dasyatididae
L RV 2
Thxdq

HE®RAMA Osteichthyes

=iwB Clupeiformes
Zi2E  Clupeidas
=B

NS4 77i-B Elopiformes
h54 L8 Elopidae
R

748 Anguilliformes
+¥E  Anguillidae
a+¥
A E Muraenidee
el
=R Rl
Y YR
TiAwYH
o R
=T 0V
oy
Tiwowvg
~U @ogyE
Thowf
AL Br R
L T i
TF+I8¥ Congridae
TTFT
EAl - i i
¥yTH+S
F¥yT+T
r7i~E# Ophichthidae
H{Fvgi~E
BT 0E~E
AFFIAY
AFhninK
EYHT K4
TR i
EFrihETOInE

Dasyatis ushier
D, akajer

Sardinops melanosticius

Megalops cyfprinoides

Anguilla japomica

Mhergena pardalis
Enchelicore lichenosa

|
:
:
;

kidako
melanosilns
flawmarginatus
reticulans
albimar minatus
eurosius
bernedti

3p.

NONODNRIDD

Conger momaster
i Jporicus
Crathophis nystromi systron
Heteroconger hasst

Ctirisiornes macrovhymchis
Ophichihus evermanm

Q. urolopiies
0. asakszae
Q. erabo
Moyrickthys aki

Pisodemafieis cancrivorus

_]3_

fseedothyrsoidens

W = =] = W h 0



+vXB Siluriformes
T-ZA48 Plotosidae
TS

N hAIi-B Myctophiformes
EAE  Aulopodidae

kA
TVH Synodontidse

Thxv

ko o )

37794 B Syngnathiformes

H#¥7TH Macrorhamphosidas
H+H#T7

~O732F Centriscidae
AaTa

24 E Syngnathidae
hAwang

f1A5 8y

#<H Gadiformas
FI¥ZE Moridae
FTES

7i0B Ophidiformes
TiA§E Ophidiidae
12594

T B Lophiiformes
A1) 748  Antennariidae
F=AFUoF

FuwA¥ 4B Beryciformes
EfrF4 4B Trachichthyidae
PR
Ty htoAE  Monocentrididae
Tvhyodt
4% 75 4# Holocentridae
4y poig
T¥AizER
Thavhy
TEANA

Flotosus linealus

Awlopus jaforscus

Symodus ulae
Trachinocephalus myops

Macrorhamphosss scolopax

Aeoliscus strigalus

Hippichthys spicifer
Hippocamus hisirix

Fhysicalus japoricus

Brotula mullibarbata

Anderonarius moluccensis

Gephyroberyxs japonicus
Memocentris jaforica

Sargocentron spinosissinoem
5. rubrem
Movipwistis berni

181

106

61

40

16

=

12



AZA¥E Perciformes
MhHHE  Serranidae
FEREY

TNA

Fhok

S e = FaF

F Pk

A EFDF

Ao o

THATE TS

L A

DETY AR
bl L AT
FHEVF
HrFHA
Fy¥at A
AIbtHoF i
& O—fl
R/HF5L8  Grammistidae
e l) ok
F+FY 4B  Priacanthidae
&y b A
FoUOH{H Apogonidae
VTV ES
TYPavrfey
T8 Carangidae
TTE

AFFL2T Y

A4 beFTE

EAEE Mulidae
d&Fe 2y
AhHdTE AW
Fyma7AE Toxotidae
Foofldd

ALTHE  Girellidae
S
=¥ 4 #H Lutjanidae
FxHEA
FohyTLEA
ARSI NS

L B

4 HFE Pomadasyidae

Epinephelies ¢varopodus
sefdem fasciatus
fasciatus
poectlomatus

By m e m
3

Apogom semilineaius
Sphaeramia nemaloflera
Trachurus japowicus
Grnathanodon speciosus

Alectis cilianis

Parupeneus spilwrus
P. heplacan fus

Toxoles jooulalor
Girella fumclala

Lad fanms stellatus
L. russellii

L. kasmira
L sebae

s B E e e m e RBow R

5l

145

=1

12

= o e B



4 %
=N
LADGA g HA
|2 1 )
LA H4E£H Teraponidae
TG
=N A
L2 beF
#4{# Sparidae
FEA
THA
w3 o
i =F
FF R
TFIT7F¥4H Lethrinidae
AAFHA
AT FETHF
A7z T7H
AF L5 AF Ephippididee
AP Bk

NANFH ¥ Scorpididae

At hEHA

Fa7F a7 74E Chaetodontidae

i =
AHVFawrFarodt
AIVERbPSYHA
TiAFawFanrwd
iAFFavFasuordt
A=FFavFerud
FrF e Favrudt

=7 FfFavFav o

Farny
FaPFagroxk
YFLYF g T Fa Gk
TiFaWFawrd
FUFAF a0 F e TN
ITFagFaiid
FFaHA
Trf,FavFanvd
Hvungdd
eloFedFeiot
AFVAFgIFanod
A FarFarut

DOLHOOONOOOTO0DO0

Parapristipoma irilineatum
Plectorhynchus pictus

EF. diagrammus
Hapalogenys nigrifinnis

Riymeopelates oxyrhymchus
Terapon jarbug
T. theraps

Eyyrotis faporica
Pagrus major

Sparus sarba
Acanthopagrus schiegeli
A. datus

(FROCTaning @risens
Lethrinus nebulosus
L. nematacanthaes

Flatax teira

Microcanikus sirigatus

Forcipeger flavissimus
Chaetodom wlielensis

frmctatofasciatus
rafflesi
wagebundus
citrimellus
mippon
melarowius
modestus
ephipbinm
collare
Hemitawrichthys polvepis

B3 = A

41

12

14

(=]

11
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NERTFHA

FoF v 74 fH Pomacanthidae

U 2 N

FUA YT oD
FHF+Fifaa

TTF¥«a

VATt aa

Flr=bLT VT awla
SFETT w2
hT7E+H  Pentacerotidae
v EA

424 4H Oplegnathidae
A A

A eHE A
Aodd X4 2HEHLS

AXAY A Pomacentridae

PR - i ]

iV Ry InAXS TS
PRGN aGday AKX HA
AZAES
FARAA NS
SuFEAXE XA
LN - o - |
PEVAXEANA

PR SFI RS-
FoafAXAHA
FreEsF
HUAnT

d~F Cirrhitidae

b o e T
Fh/ N 4E Cheilodactylidae
BhInKA
agaFEHS
i¥TH

~ZE Labridae
17

aFEA
F2AT
LALST

b L

b

#a T
Airy<3F

Heminchus aoununates

Chaetodomfoplus seplenfrionalis
C. meslencis
Fomacathus semiciroulatus
F. et hometofor
Centropyge bicolor

. Toriculus
Cremicarthus lamarck

FPentaceras japonicus

Oplegmathus fascialus
. Puarictatus

0. Sasciatus % fpunctafns

Amphifrion frenatus
Dascyllus trimaodatus
D. AFHLS
Chremnis notalus nolabus
C. wiridis

C. refrofasciaius
Chrysiflera cyanea
C. rex

c. hemticyanea
Fomacentrus moluccensis
Abwede feluf vei giensis
Hypsypops nibiamda

Cirrhilichthys aureus

Cromiisfins  somalus
G. quadricovs
. zefwa

Choerodrm azerio
Semicossyphus reticulatus
Coris gaimard

C. fida

Pseudolabrus japonicus
Halichoeres levuisbires
H. poectioplerus
Sethonelis flerrupla tering

- 17 =

et

=

nukt-2E.00.

=3

I-lt-a

11

13
11
109



LaE
BV ATERT
F VA

FH4H Scaridas
THFIEAL

a8 AE  Echeneididae

= AR

WY LE Zanclidee
VX

=HY¥A{H Acanthuridae

= HA

F¥ 3T nF

E L ad

oA oo

S B BT
T4 d8 Siganidee

T

AT
NYE  Gobiidas

FRAY

s

A4 ¥ 4% Blenniidae

=F¥FLA

FraTHIE  Stichaeidae

FA v

=i ¥HE Pholididee

Fv

AAH:EIFE  Anarhichadidae

ddHhioF

Hh4ZB Scorpaeniformes
THhHY I8  Scorpaenidae

LFUA
fouS

b B |
Bk
EAY "

a4 A0
o |
ThYihya
iSAyx

o o O kg
AFFETHHYT

Thalassoma cupndo
Latwoides dimidiatus
Xwichtys dea
Searus o froms
Echeneis noucrales
Zanclus corrdus
Priomerus scalfrus
Paracenthvous hepatus
Lebvasoma veli ferim
Z. flavescens

Acanifaeus dussumieri

Sigmms fuscescens
5. virgaius

Flevogobins elapoides
Pieveleotyis hanae

Petroscirtes brevicefs

Dictyosoma berger

Pholis nelulosa

Anarhichas oriestalis

Sebastes pachyee fhalus
5. schlegeli

8. frivittatus

3 oblongus

5. inermis

3, huaebbsi
Sebastisous marmoratus
5. albofasciatus
Plerois hwmdala

P, volitans
Scorpaena mioshoma

19
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*=ha o

F=AHEH Synenceiidae

F=FaH

Ada+E Congiopodidae

Car =1 .4

TA+AE Hexagrammidae

i
HZhE Cottidee
b e e
frhvhoh
HoRAYHhDH
T
THET A
HaHIH  Triglidae
e B e
474 E  Liparididee
2 4 0 o

hl-4B Pleuronectiformes
ESAHE Paralichthyidae

-

Hl-48 Pleuronectidae

a4
sufrsHrd
2T H LA

H#Hyi /- Soleidae

PR TR
ST BT |

748 Tetraodontiformes
FoHFHhINFER Balistidae

TEvHIHoAF
SREVHNT
Thev X5
TEixFNS

HI2nF#E Monacanthidae

R PR o

74 H  Tetraodontidae
kE Y
yHFYy
A B b o B S
=E S
EHwa S

Scorpaennpsts chrhosa
Inimicus japonicus
Hypodwles ruleipinnds
Flowrogrammus azomis
Myoxocephalus pank
Hemitripterus wilosus
Hemilepndotiis milberti
Peeudoblennius percordes
P. coltoides
Chelidmchihys spinosus

Liparis tanakai

FParalichthys olivacens

Plawmectes yokohamae
P. sehrenki
Platichthys stellatus

Sofeidae sp.
Zebrias zebra

Balistondes comsipicillzom
Melichthys widua
Chdorues niger
Camthidermis maodala

Stephanoles cinid fer

Taki fug rebipes

T. miphobles

T vermiculans
T poecilonnius
& pardalis

11

15
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b o i Arothron hispidus

wpHRT N Lagocephalus wheeleri
Mt B Diodontidee
sul de vl THodm holocardhus
X7 L, hysirix

WkB  Fresh water fishes
WH®#E Osteichthyes

imE
(= TR -
TebTFENAA TFAESA Protoflers aethiopicus

FawH LB Acipenseriformes
Fa s AH Acipenseridae

YoFgTHFA Acipenser fransmondanus
heFaodA A. stellatus
FOUTFadrafs Huso dmericus

~TFF a7 AE Polyodontidae
~SF guFL FPolyodon spathula

LEYRTIRAE Lepisosteiformes
LEY2FaE Lepisosteidae

gy —xX H— Lepisnsfens 05seus
el i H— L. iristoechus
AMReF ol H— L. oculatus

FAFFS O+ H LB Osteoglossiformes
FAFAS O+ LE Osteoglossidae

EFay Arapeima fgas

O L Rk o Cstengiossim bicirrhosiom
THFF+TIH  Notopteridae

f¥F4TVHFL 77 4 222 Notofterus chitala

B ¥ FLT7 4 0n N. brariehi

a4 8 Cypriniformes
J4¥ Cyprinidee

HFF = Brachydanio rerio
av¥7ev €73 5=% B, flankei
S H—rin7 Punlius fetrazma
Fz=—rn7 P. titte va
FALT L wirn P lateristrigan

51
100
14
198
17



Fh—o = —
Fiiar7# Cobitididae
I yo—%

S H—F—irw

HhFi-vB Characiformes

HFi 8 Characidae
TR Fr—Fheoy
So—-S4+FF7
2AYTFET
TFedTFET
- 3
AYVITF T
YR —F L 2T T T
Va=h =X SR YT LS
_AYEVFEI

B H—=T st oia
ST+ FU-—

=R R

o FaagdT

+<XH Siluriformes

F+vXH Siluridae
A bIYEFA
LFA—-FalkFsFa
AT Ly b
b FF—ikd s o b
HhHtT X

Yyl Ry bT e

Crwinocheilis aymonier

Bolia macracand fus
B. sinala

Anoptichthys jordani
Hemigrammus eryihrozomus
Fuaracheirodon frmnesi
Gymnocorymbus lermelzi
Hyphessobrycon herberiaxelrodi
FPhenacogrammius inferrpius
Hassemaonia nana
Distichodus sex fasciatus
Thayeria bochikei
Hydrocymon goliath
Serrasalmus nallereri
Colossoma sp.

[ 3 sp.

Corvdoras paleatus

C. leopardus
Pernenichthys perruno
Fhractocephalus henuiliogders
Symodontis wigriveniris
Sorubim lima

FFAARN—EY L FFAFy T L v¥a

A= A

B H= FLraArLA
PU=F—k FLaZ LA
F&+7XH Malapteruridae
TyEFrex

kE5RHE Doradidae

¥ FIR

¥hLt—FnrAB Gymnotiformes

FF7+FH  Erectrophoridas
Fukdr#

Eryploplerus bicirrkis
Pangeshes larmandii
Pekditia sp.
Hypostomis sp.

Malapterunes electnioes

FPseudodoras migel

Electrophorus electricus

587

=]

561
1322
16
522
67

b2

ald
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A4 NE Cyprindontiformes
Hh¥vi-E Poeciliidae

Hytkw bFEFFA

o FYy—FF—un

L el e o |

Lo FOH¥FIF 4

Y= FF—a

THES F—=FEF—a

TSy 3L P F=2E—=1—

ZZ¥B Perciformes
ThAE Centropomidae
FSAT4wa
#2074 wi-aE Centrarchidae
= g -
O#7F « 8 Lobotidae
Pp—=—=B A =T g 2¥a
L.471)  FE  Cichlidae
TAAR F¥ 2o K
TAFB)—RR FEb—5A
FHEEIwLwaNa F
PG YUT TS ve
T4 AE Nandidae
FYHR AR
~0%F 4+ TE Belontidas
A =3 3 ¢
A= —F 5 g
=T =T % g

A T703—A4LZFH Osphronemidae

HAATFOE—LR 51y

SEHHEY Invertebrata

EERBENH Coelenterata

754 W Scyphomedusae

WOoYZ45E Semaeostomas
I XY SHH  Urmaridae
Ay

FF¥IFHE  Pelagidee
Thoesy

Xiphothorus maculofus var.,

X helleri var.
X. helleri var,
X maculaius var.
X helleri var.
X. helleri
Poecilia hybrid

Chanda ranga

Micropferns salmoides
Datrivides quadrifascialus
Cichla ocellaris
Astromotus ocellatus

c. PANALUENSE

Navdus nemdis
Trichogaster leeri
T mucrolefis

T trichopberus sumQlraxis

Osphromens  gowrdam

Anrelia auriia

Dactylomelra pacifica

119
14
100
45
48
74
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e DB
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#OLF4H Rhizostomae

#a% 54K Mastigiadidee
HaySH Mastigias pajfua
whEL Sy Cassiopea ornata

JEH#  Anthozoa
4JE¥ o F+ 7B Actiniaria
TARLAVFLF+PE  Actiniidae

FKIf YHEYF P Anthoplenra fuscoviridis
B~ A UF T+ TH Metridiidee

ALY PR F Metridium senile
T2F+ /ZFZH  Actinostolidee

TS Y EYFr T Parasicymus actinestoloides

A+HwF 4+ 78 Zoantharia
Tt A+ FoF+ 28 Parazoanthidae
Y FUAFFF s FParazoanthus pracilis

N+¥oF v B Ceriantharia
NFHF 4+ 78 Cerlanthidas

LTGHFNFTFrF s Cerianthus [filiformis
EAnFEYF I Fachycerianthus magnis
SRR o U R S Radianthus maculala

A .4 +JH Scleractinia
FHJ8H Dendrophyiliidae

Lo Rhizopsamntia mimda rdseensis
1H+F Tubasiraea awréa
A4 ETF 128 COCCTIET
NTH#HT8  Poritidae
A b | Gomiopora plamdata
F4 A4 LB  Foviidee
i At b - | Trachyphyllia meoffroy

#{&dit Mollusca

MZE# Gastropoda
PR H Mesogastropoda
TFEWHAH Cymatiidae

LEE & Monoplex parthenopeum
gk S iAo Revadoria pwra
B rarfF Charonia sauliae saulioe

AF =¥ Bursidae



=R

FiMEE MNeogastropoda
TaEHAE Muricidae
Th=
Leof 2l oA
T /14 ¥ Buccinidae
P HFHET
FuuHd LB Melongenidae
FyH=w
4 FTHHFE  Fasciolariidae
f{rTHAT
I TR

T A77H Aplysiacea
T AT7LH  Aplysiidee
KT AIFY

=1 ZE Doridacea
k—=UZE Doridides
IF YD Iy

SOy Fi-r7:758 Dendrodorididae

oty ioy
ivtaviay

HIEM Cephalopoda
A ILI4AB Nautiloidea
A ILHAF Nautilidae
Ao LA

AFFT LN

+i#E Decembranchiata
a4 hEk Seplidee
avsH

WEH Annelida

FEHEE Sedentaria
o) Sabellidae
4y

Tritomowanella ranelloides

Rapana venoza
Tharis by

Kelletia lschkei
Hen fusus fuba

Flewroploca trapezium
Fusinus [wberosus

Fuersatella leachi

Chromodiris aureopeerfurea

Dendrodoris migra
. denisoni

Nawtilus poonfulius
N. belmuensis

Sepia esculenta

Sabellastarfe mdica

— -

=

10



fMEH Arthropoda

#lRE Xiphosura
7T FHZH  Umulidae
AFrH=

+EIE Decapoda
RREE Macrura
H#UH=F Astacidae
TAV YO FAE—
£iTEH Scyllaridae
+ExE
=R L - 4 4
EA4 Y
A
EIVHE Hippolytidse
THALZT LSS
FSHRTEHE  Pandalidae
fFvrze
AtITE#E Palinuridas
4z
ALaf LT
XAl Exl

RR#EE Anomura
FZH=F Lithodidae

SFRN=

I A =
Rv EhUE Paguridee
w¥¥FEAY
S=kATrEHY

Ah—=V IRy Fal

¥ EAUE Diogenidae
ARTETEDY
VYAYYERY
AvHBIYEHY
FAAPYERY
HANTYEDY
L B
ArFhe dansdaygd
=¥ FHY

Tachypleus Iridentatus

Homarus americanis

Scyllavides squarmosus
5. haani
Seyllarus cultrifer
Parribarus antarclicus
Lysmata amboinensis

FPandalus nipponensis

Pormdives aboss
P lomgipes
F. hormarus

Faralithodes camtschatica

F brevipes
FPogwrus samuelis
F. sinnilis

P. ocholensis

Dardemis tmjfwessus

D, peduncidatus
. CrasSIMEINE
D arrosor

. gemmalus
Di crdsi
PﬂM stes barbalus
Anfeulus aniculus

— 95 —

25
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$SREE Brachyura
#EFH Homolidae
PoaokEZ
h4hLoE  Dromiidae
AL HLl
Th¥hLy
a7 H=H Leucosiidae
FrHaTy
HrEH2T
Pavf{fFriaTy
Hh5 = itE  Calappidae
FPFTHT A
EHEDT o4
JEH=H Majidae
THEY S H=
ySiH=
=
Ja¥y =
EFH&Xad
L AvH=
AP rAH=
EHTeH=
Ei-H=H Parthenopidae
EH=
hY T ey H=
4 Fa7H=#H Cancridae
A Farf=
AR Fuad =
¥ UHZHE Portunidae
JaFU ¥
A df=
_=d =
FRAR=YHFH=
HAIH YL
ARl e
AIX¥H=B Xanthidee
ThevdanH=
S LR e R
ARMART S PadH=
A H=F Grapsidae
Yy PvH=

Hemola orienlalis

Domia dehaoni
D. indermedia

Myra fugax
Lewcosta anatum
Arcemia wondecimspinosa

Calappa lophos
C. Phalarmus

Naxioides mammillata
Hyasteras diacandhus
Maja spinigera
Schizophrys aspera
Camposcia refusa
Chiorinoides longspinus
Micippa philyra
Macrocheira kaempiert

Parthenope validus forma validis
P.walidus forma laciniatus

Cancer japoricus
C. mbboslus

Scvlla serrala
Charybdis japomnica
C. acula
Thalamila sima
Crrupa tewmupes
Macropipus  cormugatus

Alergatis subdentalus

A. reficulatus
A, Jloridus
Plagusia denlipes

-

| & ]
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#iE#4 Echinodermata

kE FF#  Asteroidea
S E Phanerozonia
E FFE  Asteriidae

EFF Asferias amrensis
HPE Spinulosa
TAFT UF# Asterinidae

{fbTHFE LT Asferina pectinifera
F 74T+« FTATILE Ophidiasteridae

The b7 Certomardoa semivepularis

7= Echinocidea
HwH+¥E Disdematoide
HoH¥# Diadematidas
HvHE Diadema setosim

Hii-a =B Temnopleurida
Hirien 7 =E Temnopleuridae

g Temmoplewrus forewmuriions
FEHVragu= T hardusichki
Z it 7=# Toxopneustidae
Fassom Toxopmeustes fileolus
YIS U= Trifmenstes gratilla
AT I=E  Strongylocentrotidae
AT o= Hemcentrotus falcherrins

+<328 Holothuroidea
#§FE Aspidochirotida
TF+7TaF Stichopodidae

=Ttz Stichopies fafomicus
S0+ 738 Holothuriidae
=kFoFT Holothweta lencospilota
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On the Infection of the Hookworm in a Pup of the South American Sea Lion Ofaria byronia

Kazuniro HASEGAWA, Hajume ISHIKAWA, Encar SAWAMURA,
Naokl KAWAGUCHI, SuulcHl NAKAMURA

TOBA AQUARIUM

ABSTRACT

A female pup of the south American sea lion (Narig bwosig was born in Toba Aquarium on 14, July, 1988.
Her parents had been brought to Toba in 1973.

The pup excreted bloody mucous feces at 12 days old. She was suffered from anemia, and excreted eggs of
the hookworm st 16 days old. Adult hookworms, which the pup excreted later, were concluded to belong
to genus Uneinarie, and suspected as Unoimaria hamiltond by National Science Museum and Daite College of
Medical Technolgy.

We administered Parbendazole or Pyrantel pamoate to this pup. It was suggested that Parbendazole was not
able to kill all worms, but it temporslly improved the condition of the pup, and prevented decrease in her
body weight.

Whereas after we had sdministered Pyrantsl pamoate to the pup at 41 days old, we could not find the eges
af the hookworm in her faces, and her health recovered. But it was possible that the pup of the south American
sea lion might naturally recover from the infection of the hookworm after about 40 days old.

As for the route of the infection, we thought that the hockworms invaded the pup from the milk of her mother.
Olsan and Lyons reported (1965) that adult northern fur seals Collorhimes wsimes were not infected with adult
hookworms Uncingria buasi, and the parasitic third-stage larvae of the hookworm kept living in the blubber
of fur seals of all age groups. Similarly it was suggested that in this case the mother of our pup has been
infected with the parasitic third-stage larvae in the wild before she was taken to Toba Agquarium. And the
larvee were thought to keep living more than 10 years in the blubber of this mother.

PR TI2188 T AMOK L Wot 50 7 e B K RPN IR TR LT i
Haria byomia HAHA =8, FidEi160 KT Toks W, Uncinaria hamiltoni THA 5 8L bz,
BB RNE RN L, ThiEHL, st— Fa2 7B EHLRREIRMTE (S5
Ry H -, AEREIFVIARHCTELRR AL, 1981) #EMed (Bavuis, 1933, Borro and
Atoe ¥ TR ER A I L o i % R v B IR MANE-Garzdn, 1975) @& EhTE YD, sam
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EMic i HRRM: asE LTEABRATLE,
o= A o it o R B B S B ML Buge and
Lyons (1981} % Brown et al. (1974), Lyons
et al. (1978, 1980) S L-THHSSRATLEM,
lEsh T 3HEMARIBLERT-S.

EHTRAHAEN TR AL 2 ) THERD
Uncinaria @EGaOBIKRAE SET5 220,
OB S HET S,

RIEEGEEFIRR

ik 1088 7 AMABEHAE L A 2T, Bk
[ O 006 R v £ F, LPHI00SD Y 1 ThH
Bo BEMEIEIC19T3HEE H 6 HICAMIL .

Bl MR A I B, 2X2x1mD
F—Ad{dE L6 X IR TS TYEEkO
HEE IR Eh T, HAEGH MIC#E2m -
Hi2.5m = gf 2 2 mdr— P21 3% 1,06 %0, 75m"
OEVIERGEETSCBD Ui MR R
LR L, SRRSO asikT
Htg

“UREARISLERTEh TREN T PR L
B, FRETRFLOL LB L, £ ORI
i20.7—9.0kg/day ORIHTTFHT. 3kg/day OHTE
T L,

Tahble 1. Measurements of adult hookwoms suspe-
cted as Umcimarig hamilions, which we
found in feces of the pup of south
American sea lion. They were measired
by Daito College of Medical Technology .

Parasite Na 1 i 2 Mo 3
Sex v R g
Messurements {mm)

Length of body 8.3 11.7 12.4
Miximum width of body 0.30 0.31 0.30
Length of esophagus 1.13 1.28 1.16

Carvical papillae

from anterior 0.67 — 0.86
extremity

Length of spicules | 0.95, 0.97 - -
Length of

gubernaculum 0.11 - -
Vulva from
anterior —r 7.4 75
extremity
Length of tail - 0.20 .22

& &

B el AR G e R L Aoeelishidl (01, 9 2)
b T S b T S S Rt T
TS LR LT e i,

SEAEME Table 1kcaslfo, defeid 0o 96
CES, noMOofsi 1ok Sl L e
feutting plate) MR EHLE, DR E{BELT
Vilzdt, BREFLINE T TR e { i b
£hn, WETHihat, & (Fig. 1) OFEHE
Pk € SR L Ao 1 et & WA Bl X 2 W IE
bR Tz,

Fig. 1  An adult male hookworm. It belongs to
the genus Uscinaris.
itk RoREhcRohiz il (Fie. 2) &
FEE30m, NES0mT, SO 6RS
me?&. :{.1. L "EI. 'fn:lu

Fig. 2 Uncinaria egg in feces.It measured about
130 pm by 80, and contained seveval cells.
BT IR I L 58k A & BRI Uncinaria B
Dffdk & FE SRt L LELE 2\ Tk Uncinaria
hamiltoni THA S EHB L GRS, RERKPE



Table 2. Correlation of antheimintic administration with the condition of feces,the degree of anemin, the
number of eges of the hookworm and the appearance of adult worms in feces of the pup.
@ : Parbendazole. @ : Pyrantel pamoate. M : Bloody mucous feces. 5: Severn bloody feces.
P Solid pink feces. B Solid brown feces. Y : Solid vellow feces.

Age (days) 12(16]17

20 |24 | 25 | 26 | 27 | 32 | 40 | 41 [ 42 | 44 | 47 | TO

Anthelmintic L AR

Mumber of eges of hookworm in feces +

* | +

Appearance of adult worms In feces

Condition of feces M| M

Degree of anemia H#

F|Z2|+|+]|®

W FRVWEATORELERTE ki - T,
Bl bk &8

e WIZI6HM TS TRMPHE LT, [
BEBBREA—=y ¥/ — 28/ kgt By
Lize £OBHIE 05 MR L
A, HEKTHNMLI=-OTEA M 2 HljA—~<v
8 S — nefyzing/ kg SE 0 Lfoo bl e PR I226 H
BTRMNAP LR RTEUmL, 408 TR
ML RELEDT, BEHAZRY TV FANT.4
mg/ kg G Lz, BB hichfiz@Eshi
frote (Table 2),

EHEAATRENORMAEBE TS s 2ich, A—
Y S L SR 025 H LA T e T
T&ihotz (Table 2)s

FERRIZHRD SR 280 L8, 280
BOD A= Ry S — e O8O B i B %
B L 7oy ¥ ORI A— v &S — Dl
HARMERTE LB LS, AHBOATRY
FvFaOREERELL{EH LY (Table 2).

PO 202 A0 A—<v F/—
Ao SR THYCEE L, dAmTeel
kL. LLEROAEBES vFLORELH
T, MARTIREMEESD S hihof (Table
2} REAMOBERDENROAMCE: -TH
L

EHEMERORER 2O 2 AMBRD -~y
-0 bR B THBECHN L (Fig. 3).
B2 B ERRCET LTw5,

Al LA OR s 3R oo i 02 1 0 b RS L A= PR 4

10

(1] 10 20 30 40 50
Aga (days)

Fig. 3 Body weight of two female pups of the
south American sea lion. Both two pups
were infected with adult hookworms.

{3 : The pup, which Mikami and Shimura
reported in 1981, did not receive any
anthelmintic.

® : The pup, which we report in this
paper, were administered with Parbendazole
at 16, 17, 24 and 25 days old, and with
Pyrantel pamoate at 41 days old.

e, HEEmOE =—kh—ASffc Ak, #1000
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% =

5 L & EAHTI9BIFIC, WHGE LIz A ADA 5 U
T Gl W it & Qs e DL Lt Il L e,
Fok gl it oo, &
ok LI R ST SR LR
(Fig. 3)o ¥ k@I 2 BABEDRA— Ly o —
A g, —BERICHTR LSRR AT LR
MEHEM Ltz CRABDTEMBA—_Ry FT—n
REeEToWERReRT ot Trieg Hkl
Bade LMt xess b, LT
WO E kDB - L MR E R,
ERICAERES v F A0 St Bd il s
hicdleh, fERLHLAdS L. coz ks
ZEY S v AR R R R R TEE R R
Bt 5. Lin L#k Uncinaria fucasi OB %% %
fed o b Callorhiges wrsinns bt 8 o h &l
Atz G EhTED (Ousen and Lyons,
1965}, AEAOW0OELHEN BRCHEAT 050K
—# LTSS,
U lucasi TREMOBNE Lk v b D
KNPk FEAE e b e P ERGE = by, 0 3 T el AL
T35, thitLicRli B SR L, i3 e
Boefdidf-THTFRIE AR TE]ITL LT
MiREET S, T LTHROBEMENCGAEHFLT
SEROMETEAD, B4 PFlslet s,
BlEm k5 ic4dim@mydiEzhTe-5 (OuseEr and
Lvons, 1965) #t, @74 BEoRERETR
dpRlEshTELY, BT 6 AROSIERE

o bMbh 3, 2% DAL I B ORI
GWEdiEdTa LSt bhb, L LAMTI
HsEEhtEsT, SMEEMuT Ik
(V- 0 R AT S J0 T LA b TPk s 1 e e
fiE iR T oL s, HES0F2UTE
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Flist Parasite
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Callorhims wursius U, lucasi | 0 (Lyows, 1983)
C. wrsimes U. tueasi | 0 (Lvows and Keves, 1984)

] 5 19 15
Keeping period (years)

Fig. 4 Intervals between the time of start to keep female pinnipeds and the time that their pups excreted
eggs of the hookworms. W : Post-mortem delivery. | : Normal delivery. [ : Normal delivery
and infecion of the pup with adult hookworms.
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On the rearing of some medusae collected in the neighboring

waters around Toba Aquarium.

TagkusHl HoriTA

Toba Aquarium

Abstract

Jellyfishes are strange and marvelous marine organisms, therefore, they have attracted people's
attention for a long time. Recently, many aquaria are making attemps to display living medusse
and bring up polyps to medusae, we also have tried to do that since 1987.

The present author collected 13 species of madusae, but not including small and minute medusae,
from the neighboring waters around Toba Aguarium. Both polyps and juvenile madusae were obtained
from 7 species such as Cladomema pocifica, Aeqerea coerwlescens, a species of Cubomedusa, Dactylemetra
pacifica, Sanderia malayensis, Awelia motta and Mastigigas papua. Mature and nearly mature medusae
were obtained through rearing of 4 species, i e., C. pacifica, A. coenlescens, D. pecifica and A.
mrila. Contrary to expectation, it seems to be very difficult to rear and bring up Clenophores, comb
—jellies, such as Balinofsis mikado, Ocwolsis fusca and Beroe cuciomis because they do not live on brine
~shrimp nauplii or mysids. Most of the medusae except Ctenophores eat brine =shrimp nauplii though
Aequorea coernlescens prefers comb—jelly, Beroe cucnmis for food.
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Bl EL %" Coelenterata
k Foili#§ Hydrozoa
e FelmHd Hydroida
{EABIEH  Anthomedusae
1) HTFwrsy
Cladomema paci fica
2 AHizsy
Shirocodon saltarix
e kfziH Leptmedusss
3) Hovisy
Aequorea coerlescens
BAKRER Limnomedusae
4) H¥sFH3Y
Gronomenns verdens

A8 Scyphozoa
wli#fH Cubomedusae

5) ML
Mtn&kfH Semaeostomas
6) THzZY
Dactviometra pacifica
7) =oAL esy
Cyanea nozakii

8) 7T=rHesH
Sanderia malayensis
9) iX&54 Awelia awrila
HlokiHE Rhizostomae
W) #azsy Masigigas papua

HiEI™ Ctenophora
fTMFES8  Tentaculata
AF b2 F4A Lobatea
11y HFboay
Balimopsis mikado
12) Fu®295 Ocyopsis fusca
fmMl 8% Atentacurata
wY#¥54H Beroidea
13y 9 U254 Beroe cucumis

1) =&7wo54 Cladmena pocifien (Fig. 1)
1989FE 2 118 B b = T LM JE A L e o AR
AR TH I 7Y EBRLED T IR 7L
M, FFRIFARERPFAENCI Y TS
FOFYTHHEL, 2 H11IH b GRS I L
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ML, —Mle LTl d mic s LS, Al
BIBTE LI LAT 3 LIHLE A E T DA L,
AU T4 A0 TMTER 2O TAINOE DM
Fhifcd, MEMTNRTRIEOSE, C. pocifia
EHET.

2) HiIrsy Spirocodom seltaric  (Fig. 2)
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3) #Awwisy Aequores coerulescens (Fig. 3)
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4) HESF535 Gomionenus veriens (Fig. 4 )
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5) kXKoo -8 (Fig.5)
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6) THhL3Y Dactylomeira pacifica (Fig. 6)
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7) TwoHrIY Soderia malayensis (Fig. 7)
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9) X534 Awelia aeila  (Fig.8)
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1) #2235 Maskigiges papun  (Fig. 9)
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1) A7 +# 34 Balinopsis mikedo (Fig.10,A)
12) #av s34 Ocwopss fusca  (Fig.10,B)
13) %V & 54 Beoe cucunis  (Fig.10,C)
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Fig. 1 Polyp and medusa of Cladmema pacifica.
AL polyp, B medusa just after libaration.

Fig. 2 Mature meduss of Spirocodoe salfariz.
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Fig. 3 Polyps and medusse of Aeperea cormdescens.
A polyps with medusa bud. B medusa just after
liberation. C: medusa, 2 days after liberation. D
mature medusa.



Fig. 4 mature medusa of Gomsiomernes verfens.

Fig. 5§ Polyp and medusa of a species of Cobomedusa.

A polyp with two buds, B crowling bud. C} juvenile
medusse, just before liberation. D reared medusa, & mm in
bell height.



Fig. 6 Ephyra and medusa of DedWorneire focfico,
A ephyra, just after liberation. B young medusa,

Fig. 7 Ephyra of Senderia malayesis.
A ephyra, just after liberation. B ditto, 7 days after liberation.
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Fig. 8 A prowth process of Aurelio awrila.
A eges and planula larvee. B polyps with 4 tentacles. C i ditto, with 4—8 tentacles. D : ditto, with
16 tentacles. E; strobila. F i ephyra. G} metaphyra. H: mature medusae in displaying tank.
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Fig. 3 Polyps and ephyra of Mastigiges papua,
A polyps with 16 tentacles. B ; strobila. C i ephyra. D i mature medusas.

Fig. 10 Ctenophores, comb-jellies.
A Bolinofsis mikado, B; Ocwolsis fisca. C; Beroe

CHCHMTS .
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A Bibliography on Methods of Aging of Fishes
(1926 — 1988)

Kivosur SUZUKL® and SEisin KIMURA**

The age determination of animals is one of
the most important and fundamental problem for
the studies on their ecology or population
dynamies. On fishes, therefore, many workers
have contributed to this field since the beginning
of this century, and a large amount of information
has been asccumulated.

In this paper, we listed up 416 fishes (4
petromyzontiforms, 1 chimaeriform, 23 elasmo
branchs, 3 acipenseriforms and 385 teleosts) for
which the age determination had been done and
the methods or materials used in aging, in order
to provide facilities for fishery biclogists, from
examining the literature mainly housed in the
Library of the Faculty of Bioresources, Mie
University. Scientific, Jepanese, and English
common names in this paper follow Masuda el
al. (1988) and Robins ef af. (1980) in general
rule.

Result and Discussion

Scientific and common names of the fishes
age=-determined, and the methods or materials
used in aging were shown in Table 1. The age
of fishes was determined from the ring marks
imprinted on some hard tissues, the size compo
sitions, or the marking method. Those kinds of
hard tissues were the scale, sagittal otolith,
vertebral centrum, fin ray or spine, opercle.
supraoceipital crest, dentary, wrohyal, cleithrum,

coracoid, radial, plerygiophore, ele, Of these,
the scale and otolith were used most commonly.
The former was used in 228 teleosts and the
latter in 2 petromyzontiforms and 137 teleosts.
The other hard tissues were somewhat rarely
used as the aging character. For example, the
centrum and the fin ray or spine were used in
40 and 21 species, respectively (including elasmer
branchs and acipenseriforms).

The seale is the most useful for many fishes
because it is very easy to pick up from the bedy
and to prepare for reading, and because even the
scale decalcified by the unbuffered formalin is
available. The scale is. however, unusable in
the fishes with hard and thick scales or many
regenerated ones, or in the fishes easily scaled
off at landing. The annual ring mark on the
scale penerally forms just after seasonal growth
rate has changed. In some fishes, the scales
show “spawning mark™ as the result of reduction
or interruption of feeding and/or ealcium
consumption from scales during the spawning
SERS0N .

The sagittal otolith i= used frequently in
zging of the fishes without scale or in which the
ring mark on the scale can not be read consistent-
ly. Thin otolith can be read direetly, but thick
one needs grinding or sectioning procedure.
Burning method also has been used for the
unreadable otolith {(Christensen, 1964). Although

*Toba Aquarium, 3=3-6 Toba,Mis 517 Japan

**Fisharies Research Laboratory, Mie University,
P.O. Box 11, Wagu, Shima, Mic 517-07 Japan



the otoliths decalcified by unbuffered formalin
or gastric juice are unusable for aging as well
a8 the other hard tissues except for scales, those
from the specimens preserved in buffered formalin
for several months or less are available (Me-
Mahon and Tash, 1979). Zonation of the otolith
is composed by hyaline and opague zones, and
the annual ring mark is usually regarded as inner
or outer margin of either zone. In spite of many
exceptions, it has been generally accepted that
the hyaline and opague zones form during the
periods of slow and rapid growths of body,
respectively. There is, however, no explanation
which is applicable to all fishes about the
formation of the zones on otoliths even in the
present. In recent years, the age estimation
using the daily growth rings on the otolith was
carried out (Ralston, 1976; Ralston and Miya-
moto, 1983: Uchiyama & al., 1986; Uchiyama
and Struhsaker, 1981; efc.}. This method is very
useful for the subtropical and tropical teleosts
whose annual rings on the otoliths or scales are
usually indistinct.

The vertebral centrum is often used for
elasmobranchs and large teleosts such as tunas.
This bone is necessary to make a longitudinal
secltion for reading. Although the fin ray or
spine is casily taken off from the body, it is
necessary to prepare a cross section for reading.
This tissue is used mainly for squalid sharks,
sturgeons, a part of salmonids, and catfishes.
The opercle was used lor some cyprinids,
catostomids, amberjack (Seridla quingueradiata) |
e,

The other hard tissues were rarely used in
the following fishes: supraoccipital crest: poor-
cod {(Gadus minitus) and Leiognathus dussumiers;
dentary: paddlefish (Polyodon statfeda): urohyal:
Japanese horse mackerel (Trachwrus japericus)
cleithrum: muskellunge (Espx masquinogy) ,
northern pike (E. lucins), and Leiognathus
dussumieri; radial: bluespotted mud hopper

(Bleophthalnes pectimirosiris) i coraceid: Pacific cod
(Gadus macrocefunius) ;. ptervgiophore: silver carp
(Hypophthalmichihys molithrix) .

The hard tissues used in determining the age
of fish must preliminarily satisfy the following
3 econditions: (1) ring marks on the tissue are
clearly distinguishable: (2) ring marks form
periodically: (3) ring marks in each individual
form simultanecusly in a population. Besides,
the better tissues are required to satisfy the
following 2 conditions: (4) false rings, multiple
rings, and lacked rings are few: (5) picking up
from body and preparation for resding are easy.
Moreover, in the case of the growth estimation,
the tissues are required to satisfy next 2 con-
ditions: (6) the origin of tissue's growth (focus
or core) is recognizable; (7) strong ecorrelation
is observed between radius of the tissue and body
length of fish. In the conditions of (1}, (2},
(3), and (7), each species has its own most
suilable tissue. In the condition of (5), scales
are the best for many teleosts. In the condition
of (6), the focus or core of the tissue is clearly
recognized in the scale, otolith, centrum, and
fin ray or spine; whereas it is rather obscure in
the other tissues.

Age of fishes without usable hard tissue is
often estimated from the composition of body
length. Recently, this method becomes sasier
because of popularization of the personal comput-
er (Akamine, 1982: 1984). It is also possible to
estimate the ape of fish from its growth ecaleulat-
ed by Allen's (1966) method using monthly
change of body length.

Although numerous studies have been done
on the age determingtion of fishes, the data for
the fishes inhabiting the tropical and subtropical
regions are very few. Accordingly, the studies
on the gge determination of those fishes will be
necessary. And, in the course of those studies,
analyses of the daily rings on the otolith and the
length composition may be very useful methods.
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Table 1. A list of the fishes age-determined and the methods of mting used. SC, scale: OT, otolith,
CE, vertebral centrum; FR, fin ray or spine; OP, opercle; RA, rediali S0, suprsoccipital; UR, urohyal:
CL., cleithrumi DE, dentary: CO, corecoid; FT, pterygiophore; VO, vomerine dental plate; €3, clasper;
LC, length composition; TG, tagging. Figures in parentheses indicete the author reference number.

Scientific name

Japanese and/or
English name{s)

Method of aging

PETROMYZONTIFORMES

Petromyzontidas
Tehthyomyzon gagei
Tehttyomyzon greeleyi
Lampetra appendiz
FPetromyzom marinus

CHIMAERIFORMES
Chimaeridae

Hydrolagus colliei

HEXANCHIFORMES
Hexanchidae
Hexanchus griseus

LAMMIFORMES .

Carcharhinidae
Carcharhimus aormolus
Carcharfuruts falel formis

Carcharhivats [Fmbalus
Carcharfirs obsoous
Carcharhirus plumbens

Craleocerdo cunteri
FPriomace plauca
Riizotriodm leraennas

Triskididae

Musterus manazo
Sphyrnidae

Sphyma lewini

Southern brook lamprey
Mountain brook lamprey
American brook lamprey
Sea lamproy

Spotted ratfish

Kagura—-zame, sixgill shark

Blacknose shark
Hana-zame, spinner shark
Kuro-togarizame,

silky shark
Blacktip shark
Dota- buka, dusky shark
Mejiro—zame, sandbar shark

Ttachi~zame, tiger shark
Lemon shark
Yoshikiri - zame, blue shark
Atlamtic sharpnose shark

Hoshi - zame

Aka=shumokuzame,
scalloped hammerhead

LC(2s5)

LC(24)

OT (25), LC(25,453)
OT (25), LC{(25)

VO (195)

CE (88)

CE (449}
CE (47)
CE (48)

CE (47,48}

CE (450}

CE (55), LC (5]
TG (55)

CE (48,49)

CE (52)

CE (511}

CE (46,48,400),
LC (400}

CE (500,502), CS (571}

CE (450)

(To be continued)



Table 1. Continued.

Scientific name

Japanese -nndfnr
English name(s)

— o — ey

Method of aging

SQUALIFORMES
Sgualidas
Simealus aoatthias

Sqguatinidae
Stqpealing  japomica

RAJIIFORMES
Rhinobatides
Rhinobatos schlegelii
Rajidae
Raja boesermani
Raja clamta
Raja fusca
Raja microocellata
Rapa momtagi
Dasyatididas
Dasyatis akajel
Mylicbatididae
Miylichatis californica

ACIPENSERIFORMES
Acipenseridas

Acipenser fulbescens

Acipenser (ransmondamis
Polvodontidae

Polyodom spathula

QSTEOGLOSSIFORMES
Hiodontidae
Hiodom fergisis

AMGUILLIFORMES
Angulllidae
Angalla anguilla
Arguilla australis
Anguilla dief fenbackii
Angilia rostrata
Congridae
Comper moviaster
Muraenesocidae
Migramesex bagio
Muraeesex cinerens

Abura = sunozame,
spiny dogfish

Kasu-mme

Sakata—zame
Isago - gangiei
Roker

Kuro - kasube
Painted ray
Spotted ray
Aka-ei

Bat ray

Lake sturgeon
White sturgeon

Paddlefish

American eel

Ma-anago

Suzu = hamo
Hamo

CE (199), FR (225)

Cs (571}

C3 (571}
CE (183)
CE (153,433), LC (45)
CE (182}
CE (433)
CE (433)
C3 (571)

CE (255}

FR (75,430,431)
FR (454)

DE (279)

SC (106,107)

SC (190,510)

OT (512

OT (512)

OT (92,126,146, 147)

LC(173)

OT (391)
O {(328,389,300), CE (504)
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Table 1. Continued.

Seientilic name

Joapanese and/or

Method of aging

CLUPEIFORMES
Clupeidae
Alosa sapidissima
Brevoorlia patromus
Brevogrtia tyrmoms
Clupea havengus

Clupen pallasi
Diorasown o pediamonn
Elrumeus leves

Harengula jagenna

Herklolsichihys quadrinaculalus

Hilsa ilisha
Konosirus feoctolus

Sprallus spralius

Sitololhrizza longanicae
Engraulididss

£ e ichord

Engranlis mordax
CYPRINIFORMES

Cyprinidoe
Aspins wrax

Carassius bergeri subsp.

Carassius coviers

Carassius langsdor fif

Chenopharymgodon ideilus

Cyprinus corpio
Ervihroculler monpolicus

Erythroculler oxyeephaloides

Gila bicolor
(il coendea
Hemibarbus barbus

Hypophthalmichthys molithrix

Leuciscus brandii
Levciscus lenciscus
Nolropis nivews
Notropis rmehilses

English name(s)

American shad
Gulf menhaden
Atlantic menhaden
Atlantic herring

Mishin, Pacific herring
Gizzard shad
Urume - iwashi,

round herring
Scaled sardine
Gold spot herring
Nish
Konoshiro

Ma —iwashi

Sprat

Eatakuchi- iwashi
Morthern anchovy

O-kinbuna
Gengoro=buna
Gin-buna

Sbgyo

Koi, common corp

Tui chub
Blue chub
Migai
Hakuren

Dace
Whitefin shiner
COzark minnow

SC (386)

SC (387)

SC (87

SC (54,169,315,3687),
OT (163,343)

SC(580), LC(239)

SC (39)

OT (67)

LC 160
OT (543)
OT (417}
SC (260, 272,575)
SC (364)
SC (10,185, 337,506,508,
563,559,568 ,
OT (442), FR (301}
SC (424)
SC (57}

SC(139)
OT (286,208}

SC(455)
SC (488)
SC (356,488,535)
SC (428)
SC(81)
SC (1)
SC (81)
SC(81)
OP (451)
OF (451)
SC (252)
PT (415)
SC(78)
LC (287)
SC (68)
LC(105)
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Table 1. Continued.

Sclentific name

Japanese and/or
English name(s}

Methed of aging

Cspariichthys wncirostris
Paralramis pekimensis
Phoxinus neofaens
Phoximiis Shoxnirus
Plagiomathops microlepis
Piychocheilus grandis
Piyehocheilus bectus
Rhinichihys calaraciae
Rhinogobio eylindricus
Rfumogotse yixs

Fhodews ocellaius ocellatus
Seardinius eryihrophihalmus

Sequaiiobarius crriculs
Tor fditora
Lacco platyius
Catostomidaee
Cafosiomms colostormis
Catoslomus commersond
Catostorus discobalus
Caloshonmis lalinris
Catostonmis lixalis
Catostorts mocrochetius
Catostormms pecidentalis
Catostonus rimicdus
Catostonms myderi
Catosiomus lahoensis
Chasmistes brevrosirs
Chasmisles oufus
Chasmisles lonis

SILURIFORMES
Ichtaluridae
Tetiolais eyprineilus
Tetaluwns platyeephalus
Tetaliriis peoiclaties
Pangasiidee
Pomgrastus pangasius
Ariidae
Aris plalysstomiis
Ostengemeioss militalis

Plotosidae
Plotosus Iineains

Hasu

Finescale dace
Minnow

Secramento squawlish
Colorado squawfish
Longnose dace

Tairiku= baratanago
Eudd

Oikawa

Longnose sucker

White sucher

Bluehead sucker
Flannelmouth sucher

Last River sucker
Largescale sucker
Sacramenio sucker
Klamath smallscale sucker
Klamath largescale sucker
Tahoe sucker

Shortnose sucker

Cui-ui

June sucker

Bigmouth buffalo
Flat bullhead
Channel catfish

Pangas

Gonzui

SC (499)
8C (81)
8C (478)
OT (318)
SC (81)
OF (451)
OP (451)
BC (500
SC (81)
SC(81)
OT (473)
SC (288)
SC (81)
SC(501)
SC (359)

5C (16.129)
FR (26,27,31)
OF (451)
P (451)
OP (451}
OP (451)
P (451)
OF (451}
OP (451}
OF (451)
OF (451)
OF (451)
OP (451)

SC(198)
FR (385)
FR (472}

FR (397)
CE (314}, OF (314},
LC(314)

FR (398)

OT (205)

(To be continued)



Table 1. Continued.

Scientific name

Japanese and/or

Method of aging

English nama(s)

SALMONIFORMES
Esocidas

Esox Tucius Morthern pike SC {234,547 ,CL (83}

Esox masqinogy Muskellunge 8C(74,130,131,156,476) .

CL (130,131)

Argantinidae

Glozsamodon semifasciolus Migisu OT {127,327, 465)

Bathylagidae

Levwroglossus schmidly

Csmeridae

Hypomesus niphonensis
Hypomesis prefioss joponscus
Mallotus willoss

Osmerus mordas demlex
Osmierus mordsx mordax

Salmonidas

Coregonns artedii
Coveporais clupeaformis

Coregonus hoyi
Coregonses kiyi
Coregonss [meretiae
Coregovms masus
Cloregomais migri pirois
Coregonsis zevilhices
Hucho perryi
Chacorfoymchns  gorbuscha

Oncorhynchus keta

Oncorlymchaus kissdeh
Chmcorkymchis masou macrosionus
Chicorfymchit  mason masou
Chmcorfiymchus nerka

Chmicarfoymchus [shawrscha

Prosogaum coulteri
Frosopium cylimdracenn
Prosofium williansond
Salmo clarki

Salmo goirdnert

Togari- ichimonjiiwashi

Wakasagi

Chika

Karafuto- shishamo, capelin
Kyuriuo

Rainbow smelt

Cisco
Lake whitfish

Bloater

Kivi

Berling cisco

Broad whitefish

Blackfin cisco

Shorjaw cisco

Itd

Karafuto=masu,
pink salmon

Sake, chum salmon

Gin—zake, coho salmon
Batsuki- masu (amago)
Sakura—masu
Beni-zake (hime-masu)
sockeve salmon
Masunozuke,
chinopk salmon
Pygmy whitefish
Round whitefish
Mountain whitefish
Cutthroat trout
Miji-masu, steethead trout
(rainbow trout}

OT (288)

SC (120,121,528)

SC(122)

SC (18,407,544}, OT (17)
OT (117)

sSC {311

SC(86,217)

SC(85,110,145,152,
218,220, 347,413)

SC(152)

SC(152)

SC(8,9)

SC (354)

sci{an

sc(an

SC (555)

SC(211,404)

SC(22,23,38,264),
OT (36), FR (37}
SC(38,84)
SC (210,358, 360)
SC(212,213,376)
5C(38,179,253,373,513),
OT {36), FR (37
SC(35,685), FR(65),
TG (148)
SC (209)
SC(15,192,282), OT (191)
2C¢{10)
5C(M)
5C (261,363, 384)

{To be continued)



Table 1. Continued.

Sciantific nama

Japanese and/or
English name(s)

Method of aging

Salwmo mykiss
Salmo safar
Salmo trulla
Salvelivas alfinus

Salvelirms fordinalis
Salvelius malma mulmg
Salvelinus malma wdvabel
Salvelinges wamayosh
Stemodus lencichihys
Thymallus arcticus

STOMIIFORMES
Gonostomatidse
Cyclothone peeudopallida
Mawrolicus wmelferi

AULOPIFORMES
Aulopididas

Aulofus faponics
Chlorophthalmidae

Chlprophihaloae olbotrossis
Synodontidas

Sawrida elomgola

Sawrida fumbil

Saurida wundosquantis

Sawrida wonieso
Trachinocephalus myops

MYCTOPHIFORMES

Myctophidae
Benthosema placiale
Draplis suborbitallis
Lampenyctus mocdonaldi
Myclophaom nitidulum
Protesyclopiuon arclicim
Stenobrachius leucopsaris

PERCOPSIFORMES
Fercopsidae
Fercofais omiscomaTus

Atlantic salmaon
Brown trout
Arctic char

Kawa-masu, brook trout
Oshorokoma, Dolly Varden
Miyabe - iwana

Lake trout

Inconnu
Arctic gravling

Hailiro-onlhadaka
Kyiirieso

Hime

Aome =30

Tokage - eso

Wani-eso
Oki-eso

Glacier lanternfish
Sen - hadaka

Susuki - hadaka

Kohire - hadaka,
northern lampfish

Trout=perch

5C(384)

3C(56,189,222), TG(T)

SC (72,204)

OT (11,111,202, 4273,
FR (111}

SC (446)

OT (13}

OT (285)

SC (219,283)

SC(8)

SC(73), OT(T3)

LC (338)
OT (581)

SC (572)

SC(572), OT (486)

SC (495,572,573)

LC (422)

SC (503,505,572,573),
LC(422)

SC (383,572,573)

SC (672)

oT(118), LC(214)
OT (108,109

LC (214)

OT (374)

LC (214}

OT (471)

SC (157}

{To be continued)



Table 1. Continued.

oo Japanese and/or )
Scientific name Enclish same(a) Method of sging
Aphredoderidae
Aphredoderus sayanis Pirate perch SC {457
GADIFORMES
Gadidae
Elsginus gracilis Komai, saffron cod SC{116), OT (116)
(Gadus macroce phalus Ma-dara, Pacific cod SC (221,265,305 ,
OT (265), FE (29,285),
C(265), LC(224),
TG (223)
(radus mimlus Poor-cod 50 (313)
Gadhes mrorkog Atlantic cod OT (55,242, 402)
Lota lola Burbot OT (149,267, 268)
Mielanograntmus aeglefins Haddock OT (240,241 ,509)
Mierlangins merlangus Whiting OT (102)

Theragra chalcogramma

Merlucciidas

Macrrovs novaezelandidae

Meriseccines aibidus
Meriuccins gayi
Merinccins  producius

CYPRINODONTIFORMES
Exocoetidee

Cypselurus helerserses doederlein

Cypmelwus hirati

FProexocoetus mendo mendo
Hemiramphidae

Hemirhamphus sajori
Scom beresocidas

Cololakis safra

ATHERINIFORMES
Atherinidas
Basilichthys i
Hypoathering [swugae
Odomfesthes bonariensis

Suketd - dara, walleye pollack

Hoki

Oifshore hake
Peruvian hake
Pacific hake

Taukushi=-tobiuo
Hoso- tobiua
Basho - tobiuo
Sayorl

Sanma, Pacific saury

Gin— isoiwashi
Peherei, pejerrey

SC (175,375,552, 558) .
OT (162,175,558} ,
CE (526,527,558),
FR (29}

OT (257, 258)
LC {428)

OT (331)

OT (28,77)

QT (378}
OT (379)
5C (515)

5C (137,255)

SC (161,254,523,525,565) ,
OT (370)

SC (529)
SC (345)
5C (53,238)

(To be continued)



Table 1. Continued.

_—— Japanese and/or
Scientific name Enghah came( Method of aging

BERYCIFORMES
Beryeidae

Beryx splendens HKinmedai SC (458, 459) ,OT (167) .

TG (188)

Polymixiidae

Polymixta japorica Ginmedai SC(572)
SCORPAEMNIFORMES
Scorpasnidas

Apistus carinalus Hachi 5C (572)

Neosebasfes enlaxis Hirenaga - kasago SC (572)

Sebastes alidus Arasuka - menuke, 5C (59,60,61,62,63,64),

Sebastes erameri
Sebastes diplofroa
Sebastes entomelas
Sebostes flovidus

Sebastes goodei
Sebastes fmermis
Sebastes jordani
Sebastes marivms
Sehastes melanops
Sebastes mentella
Sebastes miniatus
Sebastes pancispinis
Sebastes pivmiger
Sebastes pol yspimis

Sebasles serramotdes
Sebastes thom psond

Sebastisous marmoratus
Sebastplobus macrochir

Setarches guenther
Triglidae

Chalidomichthys spi

Platycephalidae

Sugpundus meerdervoorti

Anoplopomatidas
Anoplopoma fimbria
Hexagrammidse

Hexagrammas agravumms

Ophiodom elomgmis

Pacific ocean perch
Darkbotehed rockfish
Splintnose rockfish
Widow rockfish
Yellowtail rockfish

Chilipepper

Mebara

Shortbelly rockfish

Ocean perch

Black rockfish

Deepwater redfish

Vermilion rockfish

Bocaccio

Canary rockfish

Kitano=- menuke,
northern rockflsh

Olive rockfish

Usu = mebaru

Hasago

Kichiji

Aka - kasago

Hobo

Me - gochi

Gin-dara, sable {ish

Kujime
Lingcod

OT (114,115,540}
SC (406)
SC (406), OT (40)
SC (406)
SC (406), OT (230,
270,466}
SC (406)
SC (3200, OT (133, 3200
SC (406)
OT (479)
OT (466)
OT (200)
SC (408)
5C (406)
SC(406), OT (40,466)
OT (541)

OT (279)

OT (493,532}

OT (321, 3400

SC (136)

SC (572)

SC (362), CE (579)
SC(572)

SC (438), OT (101)

SC (236)
SC {300, FR(30)

{To be continued)



Table 1. Continued.

Scientific name

Japanese and/or
English name(s)

Method of aging

Flewrogranvnus aionns
Cottidae

Myoxoce falus soorus

Olipocollus sy
Agonidas

Apmuis ool Penserins

Oerella dodecavdron
Liparidae

Liparis prlchellus

Liparis tanakai

PERCIFORMES
PERCOIDEI
Percichthyidae
Lates calcarifer
Doederleinia beryeoides
Lateolabraz japoricus
Malakichthys grisens
Malakichthys wokiyae
Morone americana
Morome saxatilis
Siniperca kneri
Sarranidae
Centroprislis striala
Chelidoperea hirodinacen
Epinepheivs drummioudhavi
Epinephelus niveatus
Mycteroperca microlefis
Pleciranthias japoricus
Callanthiidae
Callanthias japonicus
Centrarchidaa
Amblaplites rupestris
Lepomis auritus
Lepomis cyvanelius
Lepomis gibbosus
Lepomis malosis
Leéfomis macrochiris
Microplerus coosae
Mieropterus dolomiens

Microplers  pvowctulalus

Hokke

Shorthorn sculpin
Flully sculpin

Sturgeon poacher
Bering poacher

Showy snailfish

Kusauo

Aka- mutsu
Suzuki

Ome - hata
Walkiya - hata
White perch
Striped bass

Black sea bazs
Himekodai
Speckled hind
Snowy grouper
Gag

Kasumi - sakuradai

Shikishima - hanadai

Rock bass

Redbreast sunfish

Grean sunfish

Pumpkinseed

Warmouth

Bluegill

Redeye bass

Hokuwchi- basu,
smallmouth bass

Spotted bass

SC (263.456), LC (262)

OT (50}
LC{a7)

OT (524)
OT (524)

OT (157)
LC (215

SC (78}

SC (226,244, 5600
SC (154,247, 408)
SC (572)
SC(572)

sC(21)

scinz)

SC (5700

OT (538)
SC (572)
OT (304)
OT (304)
OT (70,2081)
5C (572)

SC (572)

SC (432)

SC (273)
SC(273)
SC{273)

SC (272
SC(104,273)
SC (20)
SC{69,517)

SC (385)

(To be contimued)



Table 1. Continued.

Sclentific name A A Method of aging
English name(s)
Microplerus salmoides Okuchi- basu, SC (273,368,359),
largemouth bass OT (158, 174,507)

Pomoxis ansdaris White crappie SC(273)
Percidae

Etheostoma blenmius Blenny darter SC (54)

Elheostorma fultae Yoke darter SC (187)

Etheosforma ferlongom Waccamaw darter 5C (464)

Ferca flavescens Perch OF (188)

Stizostedion wirewm Walleye SC (51)
Apogonidas

Apogon carimaliis Mato - ishimochi SC (572)

Apoon cyarasona Kinsen - ishimochi SC (483)

Apogom lingalus Tenjikudai LC (388)

Apogon molalus Kurchoshi - ishimochi SC(522)

Apogon semilineala Menbutsudai SC (484,572)
Sillaginidae

Sillago japonica Shiro - gisu SC (206,572), OT (323)
Malacanthidae

Canlolatilus wiivops Blueline tilefish OT (429)

Lopholatilus chamaeleomliceps

Branchiostegidas
Branchiostemus albus
Branchiosteims ameratus
Branchipstegus japonious.

Labracoglossidae
Lalracogiossa argenfivendris
Scombropidae
Scombrops boops

Scombrops gilberti
Carangidae

Decaplerns dayi

Decapterns marvadji

Decaplens fumctatus

Seviola lalandi

Sericla quingueradiata

Tracksorus japoricus

Trackionws symmelricus

Tilefish

Shiro=- amadal

Ki - amadad

Aka - amadai

Takabe

Mutsu

Kuro - mutsu

OT(518), FR (128)

SC (572)

SC (567)

SC(567), OT (141,
142,143,228,274)

sC(12)

SC (480,558) ,
OT (242,558),
CE (558)

OT (342)

LC (47T)

SC (492)

OT (118)

CE(2)

SC (154,332) ,CE (2,333,

348), OP (334,336)

SC (332,335,351,401),
OT (14,316,361},
CE (2}, UR(229)

OT (286)

{To be continued)



Table 1. Continued.

Japanese and/or

Scientific name Praliah susinta) Method of aging

Corypheenidae

Corybhaena eqeiselis Ehisu - shiira, OT (519)

Pompano dolphin

Coryphoena hipuis Shiira, dolphin 8C (32),0T (396,519)
Leiognathidas

Letomalhus dussiosien 50 (186), CL (186)
Lutjnidee

Luljorges campechanis Red snapper BC (365}, OT (365)

Ludjarms griseus Gray snapper SC(294), OT (294)

Lacdjanus synagris Lane snapper 5C (293}, OT (293)

Cleyunis chrysris Yollowtail snappar OT (193)

Prislipomoides filamenioss Hawaiian snappar OT (421)

Rhanmboplites awroribens
Haemulidaa

Haemulon merolineatum

Haenailon plaoriers

Farapristipoma irilinectum

Sparidas
Acanthopagrus schlegeli
Denlex tunt frons
Evimtis japestica
Lagodm rhomboides
FPagrus ewralus
Pagrus major

Pagrus pagrus
Stemotowmes caprivis
Nemipteridae
Nemipterus mesofrion
Newtiplerus wirgalus

Seolofsis frmis
Sripanidas
Arpvrosomiis ar Pevilalig

Alrobucea nibe
Cymoscion arenarius
Cymoscion melmilomes
Cymoscion mothus
Cymoscion regalis

Vermilion snapper

Tomtate
White grunt
Isaki

Kuro=dal
Kil-dai
Chi-dal
Pinfizh

Ma-dai

Red porgy
Longspine porgy

Ttoyori = dai
Tamagashira
Shiro - guchi
Kuro- guchi
Sand seatrout
Spotted seatrout

Silver seatrout
Weakfish

SC(113), OT(113)

SC (200}, OT (2800

SC (289)

SC (232,302,303, 441,481,
450), OT (231,232)

SC (159,377,440), 1.C (554)

SC (460,564,572,573)

SC(319,572,573)

SC (125)

OT (403)

5C (5,589,184, 216,256,
322,350,382, 436,437,
447,572,573,599),

LC (447), TG (381)
SC (202)
LC (103)

LC (352)

SC (324,572,573},
LC (353,530

SC (572)

SC (140,208,243, 562,
568,572,573)

SC (227,306,443, 444 ,553)

SC (461}

QT (281)

5C(19)

SC (456)

{To be continuad)



Table 1. Continued.

Scientific name

Japanese and/or
English namo(s}

Method of aging

Crenyoreensies linealus

Leiosionms xantheus

Menticirrhus undulafus

Micropogomias wndilatus

Afiichithys mituy

Nibea albifiora

Mibea writssukard

Preudpscioena  pol yactis

Fseudoiolithus elongatus

Psevdotolithus senegalensis

Pseudplolithus Lyius

Romcador stearnsi
Mullidas

Upenews bemsasi

Upeneus tragula
Girellidae

Girella fumchela
Chastodontidas

Chaelodom miligris
Clchlidae

Haplochromes qiadrinaodalis

Huoplockromis varginglis
Embictocidae

Dhitrema fenuriinck

Diirema viridis

Neoditrena ramsormeli
Pomacantridas

FPomaceniris coelesfis
Latrididas

Latridopsis ciliaris
POLYNEMOIDEL
Polynemidas

Galeoides decadactyius
LABROIDED
Labridae

Choerodon azerio

Pseneclolabris celidotus

Semicossyphus pelcher
ZOARCOIDE]I
FPholididae

Fhaliz mowmellus

Phaolis nebulosa

White croaker
Spot

Southern kingfish
California corbina
Atlantic croaker
Hon=niba

Koichl

Mibe

Ki = guchi

Spotfin croaker

Himeji
Yome- himeji

Mejina

Millet - seed butterflyfish

Umi-tanago
Ao-tanago
Oki - tanago

Ira

California sheephead

Rock gunnel
Ginpo

OT (278)

OT (44)

SC (468)

SC {203)
5C(125,542), OT(19)
SC (124)

SC (2093, LC(487)
SC (561)
SC(185,328,572), OT (a28)
LC(278)

LC(276)

LC{276)

5C (203)

SC (572), LC(1786)
SC (572)

5C (341)

OT (420)

LC(170)
Le (170)

5C (138)
SC (138)
SC(138)

SC (482)

OT (96)

LC (277)

SC (572)
SC(201)
FR (535)

OT {414, 448)
LC{23m

— R§ —

(To be contimsed)
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Jepaness and/ar

Scientific name Biiatish nanats) Method of aging

NOTOTHENIOIDEI
Naotothenlidae

Trematomms bernachii 5C (546)
TRACHINOIDET
Trichodontidae

Arcloscofes japorious Hatahata, sailfin sandfish OT (326)
Uranoscopidae

Onathagms elmgatus Ag—-mishima OT (325)
Mugiloididae

FParaperas sexfasciala Kurakake - toragisu SC (572
AMMODYTOIDEL
Ammodytidae

Anmoddyies dubius Morthern sand lance OT (452, 545)

Ammoclyles personalics Ikanago 5C (172,357,378), OT (237)

Ammodyles fobimms OT (423)
GOBIOIDEL
Gobiidas

Acanlhogobius flavinmans Ma- haza 8C (339)

Boleophthalnms pectinirostris Mutsugoro RA (516)

Chaenogobius fsaza Isaza SC (494)
SCOMBROIDEL
Trichiuridae

Trichirus lepiurus Tachiuo, cutlassfish OT (123,144,249,328,

329,330,348, 434,
435,489}, CE (349)

Scombridac

Katsaomus pelamis

Rastrelliger konagurta
Scomber musiralasioes
Scomber o fomicus

Scomberomons covalla
ScombeEromonus conpmerson
Scomberomonss gellalus
Scommberomorus Hneolaius
Seomberomorns moaculaiug
Sromberomors i pHomius
Thaves alahvipa

Katsuo, skipjack tuna

Gurukuma
Goma-saba
Ma-saba, chub mackerel

King mackerel
Yokoshima-sawara
Taiwan - sawara

Spanish meckerel
Sawara
Bin'naga, albacore

OT (520}, CE (1},
LC(534,557)

LC(521)

8C (574), CE (380)

SC (164,245,246

380,393,394) .

OT (246, 286,380),
CE (246,380), FR (301}

OT (194)

oT{82), LC(82)

OT (82}, LC(a2)

OT {82}, LC(82)

OT (91)

SC (235), OT (275,582

SC (5500, CE (1,401,524),
FR (23}, TG (268)

(To be continued)



Table 1. Continued.

Scientific name

Japamese and/or
English namal(s)

Method of aging

Thionnis albacares

Thirems maccowi
Thaers obesus
Theemus thymomnes
Istiophoridae
Tstiophorus platyplerus
Makaira indica
Tetraplirus audax
STROMATEOQIDEID
Centrolophidas
Hyperaglyphe fapxmica
Psenopsis anomala

PLEURONECTIFORMES

Paralichthyidae
Faralichifeys dentalus
Paralichihys olivaces

FPsendorkombus cinmantomets
Pleuronectidas
Clidoderma aspervinum
Dexistes rikuzenius
Eopsefta grigor jewd
Eopselta jordani
Glyblocephalus cyroglossus
Clypocephalus stelleri
Glyplocephalus zachines
Hippogtosspides pinetoneom
Hippoglossmides platessoides
Hippoglossoides robusius
Hippogtosses stenolepis
Koveius beoloratus

Microstomus achmne
Mecrostoneus paci fices
Platichthys flesus
Flatichthys stellalus

Flewronectes americonis
Fleawromectes asper

Kihada, vellowfin tuna

Minami - maguro
Mebachi, bigeve tuna
Ruro-maguro, bluefin tuna

Basho=kajiki, sailfish
Shiro-kajikl, black marlin
Ma-kajiki, striped marlin

Medai
Tbodai

Summer flounder
Hirame

Ganzo - biramea

Same - garel
Migl - garel

Mushi - garei

Petrale sole

Witeh flounder
Hireguro

Rex zole

Sohachi

American plaice
Doro- garei, Berling flounder
Ohyd, Pacific halibut
Ishi - garei

Baba - garei
Daver sole
Flounder
Muma - garei,
starry flounder
Winter flounder
Kogane - garei, yellowfin sole

SC (551,5586),
OT (5200, CE(1,498),
L (269,534,548, 549)

SC (576)

SC (577)

SC (578) ,OT (418}, CE(1)

OT (418)
LC (467)
LC (467)

SC{514)
SC (438)

OT (410,470)
SC(284,572.573),

OT (445}, LC(248)
OT (308,573)

OT (178)

OT (150)

OT (171,179,385, 462)

TG (405)

OT (41,43)

OT (177

OT (155)

SC{392), OT (180,537)

OT (408,411}

OT (412)

OT (475) TG (310}

OT (88,59,100,135,151,

298, 344,463, 485},

CE (259)

SC (181)

SC (80}

OT (33)

OT (248}

OT (280)
OT (132,538)

_BU_

{To be continued)
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Scientific name ;’:;::ﬂ n::‘d;ff; Method of aging
Plewromectes bilineatus Shumushu-garei, Rock sole  OT (93,538)
Flevrmmectes ferrugineis Yellowtail flounder OT (409)
Plawrmeries herzensteini Ma - garei OT (371,531)
Plogomectes platessa Plaica OT (44)
Plewromectes quadrituberoulatus Alaska plaice OT (538)
Flawromectes yohohamioe Mako- garei OT (98,99,100,297,

474,487}
Flawmichthys cormdus Meita - garei OT (58,206)
Reinhardiius hippogtossoides Karasugarei, OT (42,271}, CE (317}
Gleenland halibut
Cynoglossidas
Cynoglossus bilineatios 0 - shitabirame SC{372)
Cymoglossus inbervuplus Genko SC{(372)
Cwmoglossus dlinmus Minami- akashitabirame 5C{312)
Cymoglossus joymeri Aka- shitabirame SC(372)
Cymoglassus wigropinmatus Hirsguro—ganko SC (372)
Cymoglossus robusius Inunoshita SC(372)
Cynoplossus frigrantnms Murasaki= shitabirame 8C(372)
Paraplagusia blochi MNan'y6 - ushinoshita SC (372)
Paraplapesio japonice Kuro-ushinoshita 8C (372)
Symphrus oriendariis Azuma - garei 8C(372)
Symphous stricius Himo - ushinoshita SC (372)
Soleidas
Aesopia cormula Tsuno-ushinoshita sSCIra
Aseraggodes haigms Muoyid - ushinoshita 5C1(372)
Aseraggodes kobensis Taobi-sasaushinoshita SC(372)
Heleromycteris japomica Sasa-ushinoshita 8C(372)
Pardachirus pevorinus Minami - ushinoshita SC(372)
Psaudaesopin japonica Seto-ushincshita SC (372)
Trimectes mucualivs Hog choker SC (250)
Zebrias fasciatus Obi-ushinoszhita 5C (372)
Lebrias webva Shima-ushinoshita SC(3re)
TETRADDONTIFORMES
Balistidas
Balistes capriscus Gray triggeriish FR (196)
Monacanthidae
Thammacoms modestus Umazura - hagi L (150, 207, 166)
Thammacoms seflentrionslis Nankai- umazurahagi CE (416)
Tetraodontidae
Takifupu rubripes Tora-fugu CE (251)
Takifume vermicularis Shisai- fugu CE (307}
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