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Director's Message

Toba Aguarium was established officially in May 1955 as a private organization. Since then we
have changed and developed progresszively, participating in various educational helds of society,
functioning as a museum of aguatic science — to study the wonderful underwater world and share
it with the public.

Today. the area for our activities are expanding throughout the world. And the result of our
everyday efforts and the collected data are effectively used for advancement of our keeping method and
the further studies on animals. Moreover | should say, they surely are great help to accomplish our
goal, conservation of wild animals.

We have been supplying the public with an enjovable place for recreation and lively information
about aguatic life. In 33 years' operation zince the opening, the Aguarium received an overwhelming
26 million visitors. 1 bilieve we have been given a high reputation by the public and it is the most
grateful reward for our studies.

It is my great pleasure to publish the first number of our annual report in this environment. In
this book there introduced the science reports on the exhibits, research work and behind the
scence, described by our hiologists, curators and staffs in their own words and ways. | deeply hope
that this annual report, the achicvement of our activitics will be able to contribute to the further
advance of marine biology and development of muscums in the world.

In closing, I would like to express my special thanks to the experts and the specialists who have
kindly helped us with their valuable advice and [ thank you, my dearest staffs and animals.

Haruaki Nakamura,
Director
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2. RROEE Major Exhibits
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Marine Gallery
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Marine Gallery is the place where visitors can expand their imagination on marine life and wnder-

stand animals through various kinds of display such as replicas and videos elc.

Special exhibition is held according 10 an annual theme. The theme ‘87 is“The Whales.” introducing

ccology of whales.
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ATl 73 3 »&—Jk TERAMACHI Shell Collection Hall
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In 1975, Mr. Akifumi Teramachi, an artist of Japanese Kimono motil in Kyoto, donated his
significant collection of shells to Toba Aquarium. 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 discovered and given names by Mr. Teramachi, himsell.

Teramachi Shell Collection rates one 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 ete. ,some of the most valuable and rare shells acquired by Toba Aquarium are on exhibit.
Providing exciting displays, Teramachi Collection Hall draws visitors’ attention with external

beauty of the shells.

3. HEHEFO/-HDK55EE) Special Program for Social Education

DEFPHE Aquatic Science Class
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This program s apen to the students of grades 5 to 6 and provides them a basic knowledge of
biology. Through the various workshops filled with discovery, childien can learn how Lo
observe aguatic animals, create the good enviroment for them and also how to cooperate with
their friends. The workshop 1987 included Intertidal zone field study, keeping the collected
small animals in a tank and students’ presentation on individual theme.

The activities were lead by 5 aquarium biologists.

{Toba Aguarium carried on this Aquatic Science Class at the request of the Ministry of Edu-
cation)
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At the requests of Japanese Association of Museum or sponsors, we sometimes dispatch our
staffs and presentations outside the agquarium.

This mini aguarium brings lots of excitement and opportunities to the local people to get in
touch with the life in the sea.
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1. For better research activities and exhibits

We have been trying to do our best for shooling videotapes of wonderful, precious moment of
animals' life in the aguarium or in wild environment. And it introduces us the ecology of aquatic
animals and impressed how beautiful nature is. So far such videotaped materials have been used
effectively for the aguarium's further research on animals and for visitors to increase their
knowledge about aquatic life.

2. Educational Videotaped program for children

In 1987 we completed the [irst sample educational video program titled "The Crayfish™ It
introduces kids the life of American Craylish and enjoyment of its observation. (For further in-
formation on “The Crayfish’, please refer to “A Case Report of Producing an Educational
Videotaped Program” in this book.)

Toba Aquarium 15 planning o produce a series of high quality educational videotaped pro-
gram for elementary school children. It focuses on familiar animals to kids and the themes vary
with grade level. We believe our educational videotaped program would offer children a

great opportunity of discovery and real seience.
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5. M¥EEH—] A List of Breeding Animals

£ % Species £HAH Date |% Wi W E  Remark
MITLSL. RSl ROl S
LTRSS LAEET 0L
Dy
Mammals. Aves and Reptilia
24 A 1985. 4. 17 31
Neaphocaena phocaencides -
S22 1984, 2, ™ 21 BftE > NO. 3
Enhydra luins
R R S R i 1977. 6. 17 21
Zalophws canfomichns 1979, 6. 17 21
1986. 6. % a1
1987. 6. 16 21
70T 1983. 7. 21 al
(laria byronia 1985, 7. 19 a1
1986, 7. 30 a1
FZUHd» bd 1983. 5. 29 a1
Arclcephahes prsillus 1985, 5. 30 41
1987, 6. 2 $1
T bt 1078, 4. 11 T1 [874E5H A% T hoMEERMLINEALT
Spheniscus hamboldbi 1979, 6. 5 a1 iz L ¥,
1983, 12. 30 1
1987, 5. 2 1




W % Species £HE Date |% 8 ¥ i #  Remark

HIVHFNR 1986, 8. 13 MEAA R fA-HE

Chelydrm serpenting
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Pisces and Inbertebrates
19874 1 A—12A £ TORIM,
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P T | 1. 10 HeE | #30 FI56008 H1o0 5 HRRE 3 A EE, REE
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e At 1. § 0 19864£12H 19 ~ 1987 1 AE5H Ol MG
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H T 3. 11 El 8 #1710, 0008 N e B EMORE A AL T T
Sabastisens marmoratis B
iXrsy 5. 10 MEBR | #4500 1ZAWA L h 7 ¢ FHUH, 886 3 Hilf
Aurelia aunta B2~ 100me
FhO=hi 1. 15 WME | #1255 10A30H #E6 (#2280)
Ambyzloma mexicanum
F Rt
Plerogobisu elaprides 11. 24 ®HE i 11148 &5
{55y 12. 1 &l 0 1ZA 1B, 12ZA168 D& H120R0 5 530
Hippocamis histrix 12. 16 BEil Pt fi] ¥ RE A v
Y- 12, 27 EH 7 SIRED S 5, 7 IREH S
Hippocampus abdominali




6 MTIKERE (EEHP—] A list of keeping animals

M I W Mammalia

Hl #
- B Cetacea
S S
Aaoir{Ah
& B H Pinnipedia
FFUT
AT N=FFih
FTFNAE» kA
T=ITHZI
WA BNTHF s
i 4 B Silenia
VadTr
B ¥ B Rodentia
E=FrUTF
fL B H Carnivora
F = 13

B B Aves

TR b F

e &R ¥ Reptilia

# #A B Testudines
HTHAH Emydidae
A 2 H A
a4
EUL LA
ThIzHNa
T A
TAVNONA
ZFLl—nalA
A .
g e B o R B i
2 A
FLFNTHA

F #

Neophocasna phocaenoides

Cephalorhynchus commersoni
Otaria byrowia

Aalophus canfornianus

Arclcephalus pusillus
Phoca largha

Pusa sibirica

Duigong dugon

Myocastor coypes

Enhydra lutris

Sphenizcus humboldi

Clemmyz japonica
i mulica
] tsculpta

Pseudemys scripta elegans
£ seripla scripta
Cuora itrifasciala

C. amboinensis
(cadia sinensis

Terrapene caroring (Mungues
Geoclemys reevesii
Cistelemmys galbinfrons

by

- L LY e

1987.12.31 BTE

L] B
2 5
1 3
1 5
4 7
1 7
1 3
2 3
1 2
1 2
4 5
) 6
g
13

1
13

1

1

1
3
2
54
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#HIVERHAF Chelydridae

AIwdHA

o =&
~EZEHAR Chelidae

- e

ESY—HT LT IHA

FATHwHNAH Platysternidas

oy FP—FN
7 2 M AF Cheloniidae

4w

T IINA

ThazMA

i 4 WM Amphibia

# R B Anura
RS AN
EYFAHTN
R A

#H B H Urodela
AXLaNFT T~

Cyclemys deniala

Cistoclemmys  flavemarginata

Hieremis annandale
Hieremys annandalel
Ceomyda grandis
Peromedusa subnifa
Siebenrockiella crassicollis
Malacremys terrpin
Stemotherus odoratus
Perusios niger
Rhincremys pulchrring
Pysides mowhoti
Racaria quadriocelluta

Trionys sinensis
Perochelvs biorom
Doganta subplana
Chatra indica

Chelydra serperting
Macrolemys lemmincki

Chelus fimbriaius
Phrmaopz hilani

FPlatystermon megacephalum
Eretmochelys imbrycata

Cheloia mydas
Carella caretia

Ceralophrys omata
Rhacophorus arbreus

Ambystoma mericanum
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@ W Pisces

¥ 4T . # Chondrichthyes

F04 3 B Heterodontiformes

F 24 A# Heterodontidae
3 X

FX24AH Lamniformes

F 4 A Scyliorhinidae
G5 A
FZHA

FFH A Triakididae
R i
F+4 A

A O A§ Carcharhinidae
e - =

WA AR Squaliformes
# ZAFAF Squalinidae
B AR

I 4 H Rajiformes
FTHIAH Dasyatididae
iz A
FHxd

BE M o# Osteichthyes
= i ¥ B Clupeiformes
g

\‘l

B Clupeidac
T4 7%

v+ FH Anguilliformes
2 FFF Anguillidae
v+ ¥
o #H B Muraenidae
| iy B
b= b abr b
M) v
TFIAgwR
L A I
= s B el r B
b e e i
FRoaE

Heterodonfus japenicus

Cepharoscyllium wmbratile
Seyliorhinus fovazame

Mustehiz manazo
Triakis scyllia

Carcharhinus melanopterus

Squatina japomica

Dasyalis ushisi
D, akajer

Sardinops melanosticius

Anguilla japonica

Murena purdaris
Enchelicore hichenosa

Gymnathorax lewcostigma

G, presdothyrsoideus
G. kidaka

G. melanospilus

(x. Slavimarginalus
G. reticularis

_lﬁ -

11
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) o st Gymmothorax  albimarginatus

bl R B b o (. enrosius

Falr B e bt G bermd b 11
T+=%t Congridae

et A i Conger myriasier 112

baT+d C. Fenpomicics 3

A i = Ariosoma anagoides 1

o R i st Heteroconger hassi 13
2l Ophichthidae

b o B L BB aN o Ophichthus evermanni 2

FA{Frrrinid Ophiswres macrorhinchus 1

b= £ -7 B R A Myrichthys eki 10

F == L H Siluriformes
TXA# Plotosidae
T XA Plolosus lincalus A |

NEhATH Myetophiformes
E # # Aulopodidae
E # Anlopus japenicus
I v # Synodontidac
ooy o Svnodus wloe 5

I dH  Syngnathiformes
A2 F2H  Centriscidae

PR Aeoliscus strigalus B
Iy # Syngnathidae

yHETEY Hippocamines takakurae 6
AL ) H. hisirix il
o3 H. lnuda

Furxpea H. coronalus 3
Ty H. Japoniens 11
== . abdeminali 17
S v —th—2 i, erectus ]
B Sy S P LT Phyliopteryx laeniolalus

P R = Phycodunas eques 4

# F H Gadiformes
FI¥ 5 Moridae
F IS Physteulus japonicus 8

T 13 B Ophidiiformes
7 a#  Ophidiidae

— 17 —



A #FoF

T»2%H Lophiiformes

A1) 2FE  Antennariidae

A S

FA¥4H Beryciformes
= 4h o E+EE Monocentrididae

Bl Ark

EhNE LY LE Anomalopidae

L R e

£ % b #A# Holocentridae

o birimd
Tz
ThThY

2 X & H Perciformes
s % # Serranidae
wERE
= N F
THnmF
A g Tong
F K
T Ay
TA b
& - 4
FET NN
erdrdad
THnF
=% F LY
THhA4F
- o |
= VAT
AZLFHadyA

RANTL#H Grammistidae

AR

iy ZAF Plesiopidae

PETVNFTFSATOK

FrbE¥A# Priacanthidae

Frbxyd

Fri2¥AH# Apogonidae

dF2VALLEF

Brotula multibarbata

Phrynelox tndens

Momoceninis  japomica
Anomalops sp.
Sargoceniyon SPIROSISSIMUM

5. i brm
Myripriztis bermdii

Epinephelus hoed tii

E. seplemfasciatus
E. Jasciatus

E. poectlonolius
E, akaara

E. GUOETE

E. salmonoides
E. maara

E. rhyncholepis
E, chlorostigma
Cephalopholis sonnerali
i mintaius

Caprodon schilegelis
Sacura margarilacen
Franzia squamipinnis
FPseudanthias plewrolaenta
Awlacocephalus temmincki
Calloplesiops altivelis
FPrigcanthus macracanthus

Apogon doederletng

s 13_
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=E 5ol B
 bhdEF
FrTuHL
<ravd 2T
¢ ¥t Carangidae
- 7
St T
£ hedri
FOHFH Gerreidae
o044 F
B A E Mullidae
E oA ¥
SAeRL
FEFery
P e )
F oo+ H Toxotidae
F oMoyt
A ¥ Girellidae
A TF
4 AXI#H Kyphosidae
of XA 3
ZI¥{#H Lutjanidae
il A
el = by e o g |
GAVIIYA
i S
4 % & # Pomadasyidae
4 # *
Sar¥A
oo ¥ A
FR- Bt bl B E |
| |
iz A% 48 Teraponidae
e i o
I k EF
¥ 4 B Sparidae
+F ¥ A
v ¥ A4
powa A
FI7HE Y1 Lethrinidae
AAFFA
INTFFLTE

7

Apogon endekatasnia
AL carinalus

A, semilinealus
Sphaeramia menaloplera

Trachiirus japoriicics
Trachinotus baillonii
Alectis ciliaris

Gerres ayena

Lipeneus benszasi

. tragrula
Parngpenimis spiluris

P, chrysoplewron
Toxoles jacwlalor

Girella puncleta

Kyphosus lentbus

Lutjanus stellalus

L. russelii
1i: kasmira
L. sebie

Parapristipowa bl dea i
FPlectoriynchus cinchus

P. pictus

P, diagrammus
Hapalogenys nigripinmnis

Rhymeopelatus oxyriymchus
Terapon jarbra

Evymnis japmica
FPagrus major
Acanthepagrus schilegeli

GYMBOCTONENS FriSeus
Lethrius nebulosus

=R 8o onwn

—t

a2

12
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{r7x7%
AX¥L¥{# Ephippididae
AT R s o
HTHhF XA Scorpididae
b=

FoF o+ Chaetodontidae

e e i |
A¥lLFarFaraF
AIvF b= rA
TiAFarFarod
A FFerFerad
SodFarFeroF
FFFarFarat
keSS {FadFart
Fa T
FarFard
¥t FarFarnd
TEiFauFarad
TS FadFarrd
TrFarFard
PVlFurFadaF
FaFA
TihrRtFarFanisd
Yaearss
HAZFaguFauodt
nEyFYA

FeFr2¥1H Pomacanthidae
FoFri A
FUA Yo
AFYTRFZAENT 4 v va
B o= A T
N e ol ol
- i e gl B
P gl T B

4 ¥ 1# Oplegnathidae
45 ¥A
A4

AXAFAF Pomacentridae
e
LR - o )
IWHIrORLAY A,
ERV )2 FawAXASA

Lethrins nematacanthus

Platax orbicularis

Microcanthus strigalus

Forcipeger flavissimus
Chagtoden ulictensis

oY pleveins

c: xair Hhiurns

c: baromessa

C: mertensii

. auriga

C: lineolatus

c. furula

C. auripes

[ 2} punctatofasciatus
C. rafilesi

C. vagalmndus
C. citrinellus

C. kleinid

C. nifipon

C. merannolus

C. wiodestus
Hemitaurichthys polylepis

Hentochus acuminatus

Chaetodonitoplus seplontrionalis

. mesoleucus
c. dubonlayi
Pemacanthus navarchus

P semicireulatus

Gentcanthus lamarck
Apalemichthys irimaculatus

Oplegnathus fascialus
. frionctatis

Amphiprion clarkis

A, frenatus
Dascyllus trimaculabus
n. ATRanNS

s

10
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aANFAEATA
AXKANA
FUSAEL AN A
Y ZAXRAYAL
LEXAIASA
Foadd ALRATA
Y o F

o L # Cirrhitidae
i e

#HAFAH Cheilodactylidae
il P PAT )

~ % ¥ Labridae
1 o 4
WL T
A e )
b S T
Farrtl
T oL A
b e S

7 ¥ 4 #H Scaridae
EF¥Ag

DA AE Echencididae
=P AT

WA F LR Zanclidae
“w S

=5 4LH Acanthuridae
=¥ A
+ranF
R A o
F A OnF
=t L1 Dl VAT

7 4 T Siganidae
T 4 T

4 # Gobiidae
F % 251

o EE Stichaeidae
FA+ ¥R

FA4H %4  Anarhichadidae
E s

#1 4 T H Scorpaeniformes
ZHHHTH  Scorpaenidae

Chromis chalis

C. rolaius
C. caerulens
Chrysiplera cyamed
e ez

Pomacentnis moluccensis
Abudefduf vaigiensis

Cirrhitichthys aureus
Cromiistins zomalus
Choerodon geurio

Coniz gaimard
Preragogus flagellifera
P.japonicus
Halichoeres poeciloprerum
Xyrichtys dea
Gromphosus variss
Scarus ghobban
Echeneis naucrales
Zanclus comulus
Priovurus scalprum
Paracanthuris hepatus
Zebrasoma veliferum

2. Sfavescens

Acanlthuris dussumisn

Sipanus fuscescens

Plevagobins elapoides

Dictyosoma burgeri

Anarhichas orienlalis

]
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TS AN
& F oA
oo o
e |
L P e B LY
A A N
IO A0
- I
L =g
NI AT
e FT AT
A= d4
F=# 2 Synanceiidae
gt e [
A adHE Congiopodidae
A - o
T4+ 48 Hexagrammidae
¥ A
A e
& » ¥
#r 2 A # Cottidae
¥ahh
A HTH
HOAVHTH
T+t
Aot Triglidae
b i

# L4 B Pleuronectiformes

# 1 4 # Pleuronectidae
TIHLA
RHf LA

WP 7 Soleidae
bR e

7 # B Tetraodontiformes
EHFHFH Balistidae
SOFHS
THELHF
HIFE Monacanthidae
Lrbedv - F AT o
L e S TEE

Sebastes laczanorskii

5 pachyeephalus
5. schlegeli

5, rivittalus
S. ol gus

5. inermis

& hubbsi

Sebastiscus martoralus
Prevots lunulata

P, volitans
Scorpaena miostoma
Scorpaenopsis cirrhosa
Imimicus japonicus
Hypodyles rubripinnis
Hexogrammos agrammus
H. atakii
Plewrogrammus azonws
Myoxocephalus sleller
M. jaok

Hemilepidotus gilberti

Psenudoblennius percotdes

Chelidonichihys sfinosus

Limanda yokehamae
Platichthys stellatus

Soleidae sp.

Melichithys vidua
Crdonus niger

Thamnaconus modeshas

Alulerus menoceros

mﬁn—-mﬁﬁiﬂ-—-nmiﬂ—
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BRI AN S
7 ¥ # Tetraodontidae
| i 4
rH Ty
ad{ 2y
o S
|- i X
HHF Ty
YRFFyoTr
)4 ¥ Dicdontidae
FAYI L bl

it & M Fresh water fishes

fE 4 3 Osteichthyes

M) FILAH Polypteriformes

U FF AT Poltpteridae
HYFFRE 5 i—

FarHAH  Acipenseriformes
F a7 AF Acipenseridae
OFaaHA
RirFm A
FoUTF et
T F o TWAE Polyodontidae
~FF A

v AT YAE Lepisosteiformes
EYZ T AE Lepisosteidae
QS —X K-
O -
AR T ¥ H—

FAFTHFO 2 LH  Osteoglossiformes

FATA4Y0 o« AE  Osteoglossidae
s s
L Rs—TFOTF

+ ¥+ & 4+7XH Notopteridae
A¥TAT#FAT 74 22
24T L7 74w

Slephanolepns cirvhifer

Takifugu rubripes

T. niphobles

T. vermicilaris
T. poecilonatus
T pardaris
Arothron hispidus
Canthigaster valeting

Dhaedom holpcanthus

Folyplenis weeksi

Acipencer transmontlonus
A. slellatus
Huso dawricus

Polyodon spathula

Lepnsoslens ossens

L. tristoechus
L. octilatis
Arapaima gigas

Cisteaglossum bcirrhosum

Notopteres chitala
N. branchi

14
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2 4 H Cypriniformes
o 4 # Cyprinidae
¥Foar=x
¥ A H—rinr
Fx =207
Thil—of =& —
HAFTF A v7a
Fifa o% Cobitididae
& FpoO—F
FAH—F—irx

#F7i#B Characiformes
# 5% 8 Characidae
TEIAFFor—73h2%+
ya—-s4{ 7 k3
FA T ET
TEFedTFLES
TFedadk s
b Bl ol
E2F AT o i ol

Ya— b= IRT T

A XEF T
FAN=TF4 502
LHRYRZATF L TFA
Es=7

b R 2 B

e Foous

+ = X H Siluriformes
+ = LW Siluridae
EAOF 4T
o e I o
+AF4Fr o b
bl i

et —E Fry b Tsaa
PIYAN=tL; FIAF 2 b T L0 ia

SNESR Fa)—
M= L
A M= FLaRFLR

FrdvZH  Malapteruridae

Fryfv
F % 2 # Doradidac

Brachydanis reric
Punbins tetrazoma

P. titkeya
Gyrinocheilus aymonier
P, lateristriga

Botia macracanthus
B, =inata

Anoptichihys jardans
Hemigrammus ervihrozonus
Paracheirodon innes

{eymnocoryvmbus lemaela

Hyphessobrycon herberiaselrodi

Phenacogrammes inlfermplus
Hasemania nana

Distichodus sexfasciatus
Thayeria boehibey
Hydrocymus vitlalus
Lapolinus fasciatus
Serrasalmus natieveni
Colossoma sp.

& sp.

Pimelodella sp.
Corvdoras paleatus
Perrunichthys perning
Synodontis nigriventns
Solubim lima
Kryploplerus bicirrhis
Corydorus julia
Parigeslus lariaudin
Pekditia sp.

Malapleriinis ersctricus

14
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FHFFZA

Fhi=—FnAH Gymnotiformes

F ¥ +FH  Erectrophoridae
el i bt
A & # B Cyprindontiformes
H YL Poeciliidae
Yrte b TITA
Lo By —=FF—N
FRY—FFITA
Lo FRETIF4
T o4V TF—NET—1)—
ZZ % B Percilormes
T #1 A ¥ Belontiidae
FIAT L aira
oHT 4 Lobotidae
Tk —=M—F LW =T wira
¥ZY 2 FH Cichlidae
TAZEy Firt ) o F
TAPOQS =52 FL—F3R
PHE TN F
U7 4 T#H Belontiidae
PR e —F 32 o
e B
F=TNS =T 5 4
s ¥ # Gobiidae

i d

FoLeT 4 %3 a (TS
FEXT 4 2% (BT TR
FATOF—LAF Osphronemidae

FATOF—LZE ¥IF3I A

FEHEBY Invertebrata

EEBE % Coelenterata

§k& 548 Scyphoneduesae
B2 %4H Semaeostomare
1 X5 S54H Urmaridae
TRaTY
%2758 Palagiidae
ThEas

JE B @ Anthozoa
f»FrFxL2H  Actiniaria

Psewdodoras nigel

Erectraphorus erectricus

Xiphophorus maculaius var,

X. herreri var.

X. herreri var.

X. maculatus var.

Poeciria hybrid

Chanda ranga

Datniioides uadnfaosialus
Cichla scellans
Astronotus ocellatus

Cichulasoma citvinglinm

Trichogaster leeri
T microlefris

T. trichoplerus sumalramnus

(robiodes brossonells
Gobioides sp.

Osphronemus Foramy

Aurelia aurita

Dactylometra pacifica

-5 -
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gAML A DFF o 2B Actiniidae

IEVA T Ty Anthoplewra fuscoviridis

AFAIHF ATy Dafleinia armata

FraFL I F s Macrodaciyla aspera
¥R FF 2+ 2F Metridiidae

- LA RPE s o R Metridium smile
PFiwL X rF 2 2 Haliplanellidae

S FrLErF 2y Haliplanella [uciae

FFrF 42 H Ceriantharia

HFFrFr 2T Cerianthidae
LFFiFT X Tl Cerignthus filiformis
BANFEAFa s Pacycerianthus magnus

4 2% TH Scleractinia
v TR Poritidae

Ao Geniopera planulata
F& A4 F Faviida
EE A o i Trachyphallia geoffrovi

ME K% Annelida

£ FE M Polychaeta
% f# H Sedentaria
) Sabellidae
o ron Sabellastarle itndica

Bk K% Mollusca

W E # Cephalopoda

Fo LA H WNautiloidea
der LA H  Nautilidae

- e S MNawtilus pompilius
FaAlard e LA M. macromphalus
A o i N N. belawensiz

+ M H Decembranchiata
I A4 Sepiidae
%Y A H Sepia esculenta

BEKMM Arthropoda

# B H Xiphosura
BT FHF=F Limulidae
ATEH= Tachyplews tridentatus

_zﬁ.—
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S5 B H Thoracica
7y H# Balanidae
A FIIUH - Cheronibia testudinaria

0 B H Stomatopoda
4 2 ¥ Sguillidae

¥ ¥ O Orralosquilla sratoria
T R 28 Odontodactylidae
PAS B S ' Odontodactyius faponicus

+ B H Decapoda
ERWH Parinura
FAFLEF Neohropsidae

ag¥oz Enoplomeps occidentaris
HUHZH Astacidae

TANH s OFAE— Homaris americanis
i #H Seyllaridae

4 2 T ¥ Scvllarides squanosis

b= S ) 5. haani

EAEITY Sycllarus cultrifer

Sy L Parribacus anlarchicus

o P I S e o Thacus novemdentatus
F hEALEE Stenopodidae

b ol o B Stencpus hispidus
A4 E#  Palinoridae

= Panwulirus japonicus
= #H Penaeidae

- T Penaeus semiswlcalus

BE®H Anomura
#3400 =Ff Lithodidac

FIIH= Paralithodes camischalicus
RS i o P. brevipes
AT H= Falaremis hstrix
Th—H o d I 53T Lopholithodes mandit
FrvFH I Paguridae
~NokxTEAY Pagures similis
Fh—rkTEHU P. achotensis
T FA YR Diogenidae '
AFRFITEHY Dardanus impressus
YA ERY D. pedunculatis
ALFIEXFHY D. crassimanus

e g L

-

e



FaAFYFEHY

[ o gl e ol 5
A AIors
F=F FH

{2 ® H Brachyura
# € 9 ¥ Homolidae
| =R e b
# 5 + % Calappidae
FEFIHT paR
AHFHF oot
FEN=FF Majidae
e . - S et
WS =
FTifi=
XA H=
FXEXTAH=
FhTFiHN=

i #H=F Parthenopidae

i =

A F a2 =¥ Cancridae

FAUAALAFaH=

7% 1N =¥ Portunidae

| B g B et

VAN

A A E

et i /et

R B =

T E AL A=
FoFH-F Xanthidae

ThwseriFag#ii=

AY P

A 7H =% Grapsidae
L

B B4 Echinodermata

k7 Asteroidea

# ®W B Forcipulata

B k78 Asteriidae
E B 7

# B B Spinolosa

TAFI+E  Asterinidae

Daradanus
Diogenes edwardsi
Paguristes barbatus

Aniculus aniculis

Heomola emientans

Calappa lophos
c. philargius

Naxigides mammillata
Hyastenus discanthus
Maja spinigern
Ciemoecetes opilio

C. batrdi
Macrocheira kaempfer

Farthenope validus
Cawncer magister

Ovalies prnctalus
Portunus sanguinolenius
P. * pladiator
Charybdis acula

C. nalaor

Thalamita zima

Alergatiz subdentalus
A. Felicuralug

Plagusia dentipes

Asterias amurensis

—_
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£ b=HEe b7

*7 4 T4 T AFIE Ophidiasteridae
ThHEe bF

7 = # Echinocidea

%R AH Echinoida

+# % =Ft Echinometridae
L=

F4s57 =8 Strongylocentrotidae
IET =

+ = = # Holothuroidea
Wi F H Aspidochirotida
+=IH Stichopodidae
o e = |
Fu-+=23%F Holothuriidae
Fo 24w
ks Ot

Astering pectinifera

Certonardoa semireguiarns

Anthocidans crassispina

Hemicentrotus pulchermimus

Stichopus japonicus

Holothuria penvicax
H. lewcospilota

14

14
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On the Keeping of Well goby Luctogobius pallidus ReGan in the paquarium

Osamu TSUKADA
TOBA AQUARIUM

2L

FEANTHOIET RN E I A NY
Luciogobius albug, &1 3 3 Lot Luctogobing
dermitoris JeTF+4 F 2 3 Lt Luciogobius palli-
dus @ 3 BUEHERE < OFRCEBEE S A SR E
i, EASR{ELEE LTishtwnd, Foy
W3 AR T R RO b AR
b ATEBRRERL Z AL, HIE (1972)
AR B, e (1979) A7 245 < ST LA ISR
A b, 197MEC AR T AR S h T,
A FEE b, RERRLAL i o b LR i
I T A AP S < L Twddt, 0
b: - T R M e T 5 L i) N o e Y SR AL o T
BEhsBsdvld {, FOEBIZIoWTORED
drdevr, =ML LRI OMSIF-T 6 1 F
3 EZEARE MY E A Z R (1972), 1
B -wE 0% 2L 0iehTwiodt LR
ST CEP S i OB h, 198354 H T
Hiz4 F2 iU RE4+ 3 3 L ] AT
b, BRI O AR R RS T T RE
AR bR N, R e, B
TR L TuvfzAs 6 H30HIZA F2 224l
B 13 A R AR L B,
L3, tHERBEET LA B3 3 ol | R
F 3 3 AoEiziifc s bt

NEF, 1983ES HA0B 4618864 1 HMAET
ORI 23T SRR v T S

EERUEFE&E

A K32 3 LEoERitihe 3 3 30t L laikic
e AECHIEE { R LTy, BER AU
EA iy AMMERTD 7 & ) LY - TR AL
b BeAdtewd { HilEk L Tw SR BRI LA
DA R R  APTRO OB T L
9, QEAKE{WMEEEH MmO =27 3
Negmysis japenica T —OTHIT LI EMTE S,
HEGRRE F IR L Tvd & 5 CHaEra IRk L
Tl stz MR- &~ Twiledt, 0
W g <, 72 Bl LTh 1, 28
T OB TLENIEDLOTH . W
DMEMER RO R IZ a0, NN tm
(187 5 AT PR A
AT L7 L1300, 11 T250me, /5 S 220mm
CACTRTB0mm) . AR 13, 5 ¢ O 7 2 1) L AGRIZINE
Lar—U7 oL SiEiliaA s - e
foo MEAZIAERAN A A EEEWE, 4 F3 32 Z0ED
RS E L CkRA20. 0T LIS e s vk
4, YSRGS (K8 0~15.00T) a7 2
b AKHNRED & A AMNE L S S
FIFF AR A F o - LROT TV RN AL &
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ik 92 Lz, SITrAuRAm0. 0C LTI = /2121
PSR AN D, PUEHTE S A SR G
wizfze, SFRRT R SEAMICI984E L A
130 AR O AR M T B RAGR  ORil24, 0—28.
OC) A THYL, 381049612 Fig 1275
THEAORMIZERh L. SBrokil ikl
m A S 10W O PR RET T LB kot D
A TI9854E 6 A300 £ TO14E 4 » AR
L, 781846 B0 kiRt ang s
THE L.

Dy

(-1

B
=
-
Fig.l. Diagram of Well Goby keeping tank.
A, Keeping tank{ 300 250 * 220nn )
B. Water bath tank( 6503 500 450 |
i. Cooler pipe b, Pump c. Air hose
d. Concrele block
T
20,0/

waler lemperature
=
2

1.0

:ll'ln

HEEA

BT @72 0 KR EBR %20, 00 & L%, 1983
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{photograph taken January 12, 1985)
=indicating the eye

Items/Date (1IFeb.04. "85 (Z0un.27.85 (3)Sep.30.°85 (4]an. 29,86
Body length{BL}) 32.9 mm 28,5 mm 30.4 o 29.8 mm
Depth of body(DEB) 4.9 m 2.6 nm 4.1 mm 32 mm
Head length{HL) 7.8 mm 6.6 mm 6.8 mm 6.4 mm
Number of:

2nd dorsal fin 10 10 10 10
Anal fin 10 11 11 11
Pectoral fin 14 — 14 14
Ratio of;

BL/DE 6.71 10, 96 T.41 9. 31
BL/HL 1. 21 4.31 4. 47 4.65

Table— 1

Comparative Data on Measurement, Number of Fin Rays and External

Ratic of Specimens
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SUMMARY

Well goby, Lussgobisz pallidus. was kept in the aguarium for over 2 veas. The author observed the environmental con-

ditionz and the movements for of this species during the keeping period. The {irsi ohserved was concerped with the water
temperture (Well goby's confortable condition is about 15. 18T ) Eyes of two individuals originally furied under the skin
became appeared on the surface of head during the kecping perrod. Nedhing has been known about e cause of this mor.
phological change. In this keeping, the authhor couldn’t observe the ocurrence of spawning. From this, it may be probable
that the different surrounding condition should be necissary for their spawning. The author would like 1o obscerve Lhe re-

production of this species in future if the ample materials are obained.
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Figd Female nawtilus (Lefl) of Nawlilus macremphalus refusing Lo copulate,

Figh Eai eapsule of Noutilus belawensis, spawned to the
coral which was displayed in the tank



Fig.T Growth layer of outer shell of Nawhiles pompuling in captivity,

SUMMARY
1} Sinee 1978, the three species of Nautilus, New Caledonia Mautilus Nastilus macromphaius, Chambered Nawtilus Nawlilus
pompiling and Palauan Nauvtilus Nosbiles belawensiz, have been reared in Toba Aquarium. (see Table 1)
2} The keeping condition is shown on Table 2.

3) Several crustacea and fish fillels were mainly used for their food aboui 6-20g per a specimen every three or four day-

5. {Soe Table 3)

4) Sometimes, they have been obzerved spouting Lhe water Lo their tentacies, and some of them wenl on it for a week., We

have guessed that it is aot only cleaning of tentacles. The intention 15 unkown .

5) Generally they are gentle ereatures, however, we observed thier scrambling in feeding time. It was also observed (hal

:hr}- feed on one anolher in Nowlidus belawensis and a small NMowfihis belawensis |5 '}ﬁl:||ll,'|:tl_"r] {o death iy Najlilis macrom

Pradus.

6} Since 1985, the copulation has been confirmed ten-odd times. Bot the spawning and hatching oul have not been seen,

And Fig. 4 is a failure scene o the copulation. Fig.5: spermatophore . Fig. 6 egg capsule.

7) We have been (rying to give the medical treatment lo several inflamed specimens once a day for 3 week, and we put

them in the chemical solution for about 5 1o T miniles.

B The outer shell grown in captivity has become blackish, We thought that bacteria, protozos or poor waler condition had

caused it. (See Fig.7)

9) In future, we will examine to make the medical treatment regularly intervals and how o prevent bacteria and prolozes,

— 41
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Breeding of Axolotl{Mexico Salamander)

Ambystoma mexicanum at Toba Aquarium.
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Fig 3. Feeding a gold fish to Ambystoma seciconum
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Date number of cges
July 23, 1985 150
25 B0
Augusi 16, 1585 291
17 220
25 153
September B, 1985 228
13 250

Table 1. Spawning date and number of cggs.
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SUMMARY

1) Axclotl Ambystoma mesicanum reared in the aquariom spawned 7 times during July to September 1985.

2) The eggs were composed of three layer and measuring about Lem in diameter.

2) Hatching occured between 15 and L8 days after spawning The newly hatched larvae were about lem in total length.
4) Just after hatching larvae had no limbs but 20 days after hatching they had fore legs and 40 days afier hatching they

had rear legs.
) The newly hatched larvae began to feed on h-rinéthlmp-nluplii Artemia saling and {resh water plankton Moing meroco-

fa, and 18.day-old larvae began to feed on small worm.
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On the Breeding of Snapping Turtle Chelydra serpentina at Toba Aquarium
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Specimih Date Carapace Body
hatched length weight

Mo, 1 Aug.03,B6 24 . 4em T.2q

2 03 — —

3 4 25.9 7.8

4 ™ 24.5 7.6

3 s 2r.z 7.6

] 3 25.6 B3

7 05 26.9 7.6

8 05 24.7 Tif

9 06 24.8 6.5

10 06 26.3 7.8

11 10 4.1 7.6

12 10 21.3 5.9

13 14 24.0 6.6

Mean 25.0 7.2

Table 1 Measurement data on the baby turiles

of Chelydra serpetina
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SUMMARY

Several Soapping Turtles Chelydrg serpenting have been kept al Toba Aquarium since 1967, and thirteen babies hatched
naturally in August 1986,

Twelve babies were deformed such as missing tail or eyes, undersized tail, malfomation of their carapace and jow.

A day after hatching, they ate tubificid, thereafter we fed them dried krill, sausage, fillel of Japanese horse mackerel
and pomfret, banana, live killifish and goldfish. They had these foods briskly .

Their mean size were 25.0mm in carapace length and 7.2g in the mean body weight when they hatched from the spawn:
ing nest.

Five of them remaind alive 6 months after hatching, and grew op to 65.0mm and 91.%g which summarezed on Table 1
and Fig. Z .



Development of Eggs and Larvae of
Some Teleost Fishes Reared in the Aquaria

Takvuss HORITA

TOBA AQUARIUM

ABUSTRACT The eggs and larvae of

Epinephelus akaara, Phrynelox tridens, Pseudo-

blennius percoides, Secbastes pachycephalus
and Sebastiscus marmoratus were obtained
from the spawners reared in the aguaria
from July, 1986 to April, 1987,

The spawning of E akaara could be
observed during the late June to the end of
September, 1986. The fertilized eggs were
buoyant, colorless and spherical, measuring
0.76 to 0.82 mm in diameter with an oil glob.
ule. The hatching took place ca. twenty four
hours after fertilization at a water tempera-
ture of 226 to 2387 . Twelve hours after
hatching, the larvae measured ca. 186 mm
TL. Four-day-old larvae were grown 2.80 to
2,96 mm TL and almost absorbed the yolk.

The eges of F. tridens were embedded in
a raft of pale yellowish gelatinous material.
A raft was 600 mm long, 130 mm wide and 5
mm thick. One or two eggs were respectively
placed in chambers divided by fiber like
material. The eggs were oval, major axis 0.76
to 0.78 mm, minor axis 0.68 to 0.70 mm, with-
out oil globules. The hatching took place
seventy five hours after collecting the eggs at

a water temperature of 223C . The newly
hatched larvae measured 0.84 to 0.98 mm TL.
The larvae reached 1.03 to 1.61 mm TL at
thirty two hours after hatching and ca. 1.93
mm TL at eighty four hours, and almost
absorbed the yolk.

The eges of P. percoides were dermsal
and almost spherical, measuring 1.67 to 177
mm in diameter. Neighboring eges adhered to
each other to form an egg mass. Each egg had
several globules and the color of the yolk
varied pale green, pale yellow, or bright
orange according to the individual of the
spawners. The hatching took place nineteen
days after spawning at a water temperature
of ca. 13 . The newly hatched larvae sized
6.31 to 6.82 mm TL. Four days after hatch-
ing, the larvaec were grown 7.34 to 7.86 mm
TL, and almost absorbed the volk. They
reached ca. 15 mm TL at twenty days, attain-
ing the early juvenile stage. They became the
young stage which measured ca. 40 mm TL at
fifty one days.

The newly spawned larvae of 5
pachyeephalus measured 6.82 to 7.76 mm TL,
already attaining the early juvenile stage.

'|__



They reached ca. 10 mm TL at fifteen days
after spawning, attaining the late planktonic
juvenile stage, and ca. 15 mm TL at thirty
days, begining bottom life. They became the
young stage which sized ca. 30 mm TL at six-
ty eight days, and ea. 67 mm TL at a hun-
dred thirty nine days.

The newly spawned larvae of 5. mar.
moratus sized 362 to 414 mm TL. They
reached 11.40 mm TL at twenty five days af.
ter spawning, attaining early juvenile stage.
After forty days, they became ca, 20 mm TL
begining bottom life. They reached ca. 30 mm
TL at fifty days and ca. 50 mm TL at a hun-
dred days.

Epinephelus akaara (Temmince et ScuieceL)

The fish spawned during 3 months ex-
tending from the late June to the cnd of
September, 1986, The spawning occurred just
after sunset and the eggs were collected at 21
: 00 by plankton net.

Egg and embryonic development

The fertilized eggs were buoyant, color-
less and spherical, measuring 0.76 to (.82 mm
in diameter. Each egg had an oil globule,
measuring 016 to 018 mm in diameter.
Embryonic development of egg is shown in
Fig.l. Hatching took place about 23 hours al-
ter collecting at a water temperature of 22,5
to 238 . No pigment could be observed on
the embryonic bhody

Larvae
The larva, 12 hours after hatching, was
1.86 mm TL. An oil globule was present in
the rear of the yolk sac (Fig.l, K). 36 hours
larvae grew to 209 to 2.22 mm TL (Fig.1, L).
Four-day-old larvae almost absorved the

yolk, and thier eyes became blackish in color.
Many melanophores were distributed on the
body cavity. Mouth had opened. All the lar-
vae died 8 days after hatching.

Phrynelox tridens  (Tesisck at Scuueces)

The egg mass of P. tridens were obtained
on July 4 and 13, 1986 This paper dealt with
an egg mass collected at 0 : 00 on July 13.

Egg and embryonic development

The eggs were embedded in a raft of
pale yellowish gelatinous material. A raft
sized 600 mm long, 130 mm wide and 5 mm
thick (an egg mass obtained later was over 1
meter long). One or two eggs were respec-
tively placed in chambers divided by fiber
like material. The eggs were oval, major axis
0.76 to 0.78 mm, minor axis 0,68 to 0.70 mm,
without oil globules.

Embyonic development of egg is shown
in Fig2. The eggs hatched in seventy five
hours after collecting at a water temperature
of 22.3 to 24.3C.

Larvae

The newly hatched larvae measured 0.84
to 0.98 mm TL. Melanophores were distrib-
uted on the anterior part of the body and
the postero-dorsal surface of the yolk sac
(Fig.2, 1). 32 hours larvae were 1.02 to 1.61
mm TL having melanophores on the eyes.
Granules were located on the yolk sac and
along the edges of the dorsal and ventral fin
folds (Fig.2, L). 56 hours larvae became 1.25
to 1.93 mm TL. Pigmentation on the eyes was
completed, and granules were diverged
(Fig.2, M). 84 hours larva attained to 193
mm TL, and almost absorved the yolk. Mouth
had opened. and the rudiment of the pectoral

_52_



fin appeared. Though four-day-old larvae
began to feed on trochophore larvae of oys-
ter, all the larvae died 12 days after hatch-
ing. The morphological characteristics and
the sizes between four and twelve days lar-
vae did not differ much,

Pssudoblennius percoides Gunriek

Five females spawned fertilized eggs
from december 19, 1986 to January 25, 1987
This paper dealt with the eggs spawned at 18
: 40 on December 21, 1986.

Egg and embryonic development

The eggs of P. percoides were demersal
and almost spherical in shape, measuring
167 to 1.77 mm in diameter (Fig3, A).
Neighboring eggs adhered to each other to
form an egg mass. Each egg has several oil
globules and the yolk was colored by pale
green, pale yellow or bright orange according
to the individual of the spawners.

Embryonic development after spawning
at a water temperature of 125 to 17.2C was
observed as follows : The blastodisk began to
elevate at 1 hr 20 min (Fig.3, B), 2-cell stage
at 5 hr 50 min (Fig.3, C). 4-cell at 7 hr 50
min (Fig.3, D), 8-cell at 9 hr 37 min (Fig.3,
E), 16-cell at 12 hr 24 min, 32-cell at 13 hr
30 min, 64-cell at 15 hr 48 min, morula at 17
hr 40 min. In morula, oil globules began to
decrease in number (Fig.3, F). Blastula at 50
hr 05 min, late gastrula at 72 hr 35 min, ear-
ly embryonic stage at 74 hr, Optic vesicles
were recognized at 76 hr. 3 myotomes were
observed at 77 hr 30 min, 7 myotome stage
with Kupffer's vesicle at 93 hr 50 min,
formation of optic lenses and auditory vesi-
cles at 100 hr 10 min, disappearance of Kupf-
fer's vesicle at 112 hr 50 min, 17 myotomes

at 115 hr. The tail separated from the yolk
sac at 118 hr 15 min. 136 hr 30 min, 30
myotomes were observed and the tail was
often moved. The heart already pulsated and
the embryonal body moved intermittently at
143 hr 30 min, 36 myotome stage and forma-
tion of the rudiment of pectoral fin at 148 hr
50 min, 162 hr 45 min, the myotomes in-
creased in number to 40 and the eyes began
to be blackish in color. Pigmentation of the
eves was completed at 257 hr 15 min. 281 hr
20 min, the turning of the intestine occurred.
330 hr 35 min, melanophores appeared on the
back of body cavity and the tip of the yolk.
350 hr 25 min, xanthophores were located on
the back of the body cavity. 363 hr 45 min,
hatching enzyme gland appeared on the head
and melanophores were arranged in a row
along the ventral edge of the tail (Fig.3. [).
Hatching took place 378 hr (16 days).

In this case, hatching was caused by
cleaning the eggs with gauze. Hatching natu-
rally occurred 19 days after spawning at a
water temperature of ca. 13C without stim-
ulation.

Larvae

The newly hatched larvae measured 6.31
to 6.82 mm TL (Figd, A, B), Melanophores
were arranged in a row along the edge of the
tail, on the back of the body cavity and the
tip of the yolk sac. Xanthophores were dis-
tributed in a row along the back of the
notochord, on the back of the body cavity
and the head, though they disappeared rapid-
ly after anesthesia. The larvae had shown
strong phototaxis.

Four-day-old larvae became 7.34 to 7.86
mm TL (Figd. C) having melanophores on
the back of the head and somewhat elongated
snout. They almost absorved the yolk. Six-
day-old larvae reached 817 to 879 mm TL



{Figd. D). Each myotome began to be
W-shape and the rudiment of the caudal fin
appeared. Melanophores were located on the
apex of the head and a row of them appeared
along the back of the notochord. Two rows of
xanthophores were ‘also present along the
both  ventral and dorsal sides of the
notochord.

Ten-day-old larva measured 1086 mm
TL (Fig4. E) with the second dorsal and
anal fin rays. Flexion of the notochoerd and
segmentation of the caudal - fin rays were
aobserved.

Sixteen-day-old larva was grown 13.18
mm TL (Figd. F), having the dorsal spines
and the pectoral fin rays, and the mela-
nophores on the upper and lower jaws.

Twenty-day-old larva was ca. 15 mm
TL (Fig4. G). Flexion of the notochord was
completed and the ventral fin buds appeared.
Many melanophores were distributed on the
body and concentrated on the head and the
lateral meadian part of the body.

Juveniles
The juveniles, 28 davs after hatching,
were over 20 mm TL and their pigment pat-
tern became the same as that of the adult
{Fig.7, A}. In juvenile over 23 mm TL, they
change their habits from pelagic to benthic.

Young
The fish, 51 days aller hatching, were
ca. 40 mm TL (Fig.7, B), and its lateral lines
formed already.

Sebastes pachycephalus Teuminck et Scruesil
A female measuring ca. 150 mm TL
spawned ca. 5600 larvae on January 10, 1987.

Larvae

The newly hatched larvae measured 6.82
to. 7.76 mm TL (Fig5, A). Flexion of the
notochord was already completed and seg-
mentation of the caudal fin rays were recog-
nized. Melanophores were present on the
apex of the head and pecioral fins, These pig-
ments increased
trunk and formed a wide band. Two' preo-
perclarr and the parictal spines  were
observed, The larvae began to feed on the
rotifers and the brine-shrimp nauplii just af-
ter spawning.

Fifteen-day-old larvae attained to ca. 10
mm TL (Figh B} with melanophores on its
jaws, head, back of the body and along the
edges of the tail, Three preopercular spines
were observed and the parietal spines some-
what elongated. Thirty-day-old larvae be-
came ca. 15 mm TL (Figh, C). Many mela-
nophores were distributed on the head, while
those on the body formed the second band.
Four prepercular spines were observed, and
the parictal spines were serrate. The larvae
end its pelagic stage becoming benthic,

in number on the front

Young
The fish, 68 days after spawning, were
ca, 30 mm TL (Fig5, D), and had a third
band on the caudal peduncie and lateral
lines. The fish reached 45 mm TL at 85 days
and 67 mm TL at 139 days.

Sebastiscus marmoratus (Cuvie)

A female spawned the larvae on March
11, 1987 at a water temperature of 13T
This paper dealt with the larvae reared at a
water temparature of 13T to 20T



Larvae

The newly hatched larvae measured 3.62
to 4.14 mm TL (Fig.6. A) with melanophores
on its eyes, back of the body cavily, and low-
er jaw. Similar pigments were also arranged
in a row along the ventral edge of the tail.
Mouth already opened and no more yolk.

Six-day-old larvae sized 4.24 to 4.34
mm TL and bepan to feed on
Nine-day-old larva grew to 461 mm TL

rotifers.

(Fig6, B}, and melanophores appeared on
the peetral fins. Thirteen-day-old larva was
515 mm TL. The rudiment of the caudal fin
appeared (Fig6, C). Fifteen-day-old larvae
became 6.14 mm TL (Fig6, D}, and its mela-
nophores was visible on the apex of the head,
and these pigments on the body cavity moved
ventrally. This stage postulated three
preopercular  and  the  parietal  spines.
Nineteen-day-old larva reached 830 mm TL
(Fig.6, E). The notochrd started to flex and
ecach myotome began to be W-shape, and the
rudiment of the dorsal and the anal fin were
observed. Melanophores appeared on the up-
per jaw and caudal peduncle. The edge of the
parietal spines began to be serrate.

Twenty three-day-old larva was 9.76
mm TL (Fig6, F). Flextion of the notochord
was almost completed and segmentation of
the caudal fin rays was observed. The spines
and rays of the dorsal fin and anal fin rays
were recognized, but the ventral fin remained
buds. Melanophores were arranged in a row
on the back and the ventral edges of the tail
and those on the caudal peduncle increased
remarkably in number,

Twenty five-day-old larva was 11.40
mm TL (Fig6, G), Forty-day-old larvae
attained ca. 20 mm TL and they became
benthic from pelagic (Fig?. C).

They reached ca. 30 mm TL at 50 days
and ca. 50 mm TL at 100 dawvs after

spawning.
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Fig. 1. Development of eggs and reared larvae of Epinephelus akaara,
A ; Unfertilized egg. B ; 2-cell, just after collecting. € ; 4-cell, 10 min. D ; 8-cell, 28 min. E ; 16-cell, 47 min. F ;
Early morula, 2 br 18 min. G ;Gastrula, 6 hr 48 min. H ; Late gastrola, 10 hr 23 min. [ ; Early embrye, 14 hr 5
min. J ; Just before hatching, ca. 23 hr. K : [2hr larva after hatching, 186 mm in total length. L ; 36 hr larva,
2.19 mm,



Fig. 2. Development of eggs and reared larvae of Phryaelox tridens.
A ; Egg mass, B ; Z-cell, just after collecting. € ; 4-cell, 1 hr. B ;B-eell, & br 48 min. E ; Barly morula, 4 hr 25

min. F ;Morula, 10 br 53 min. G ; 4 mystome embryo, 40 hr 35 min. H ; 5 myotomo, 43 hr 50 min. [ ; 8 myctomo,
60 hr, ] ; Newly hatched larva, 75 he. K ;12 he larva. L 32 bre larva., 113 mm in total lengih. M : 56 he larva,

1A% mm. N ; 84 br larva, 1.93 mm



Fig. 3. Develapment of eges of Pseadoblenning percordes.
A ; Fertibzed egg. B ; Before first cleavage, | br 20 min after lertilization. C ; 2-cell, 5 hr 50 min, [¥ ; 4-cell, 7
hr 50 min. E ;B-cell, 5 br 37 minF ; Morula, 17 hr 40 min. G : Early embryo, 74 hr. H : 17 myotome, 115 hrl
ﬂppuurame ol ]ru.l.thl.n.g efnzyim glmlr! o Lhe head, 363 hr 45 min,

— 50 —



.ﬁ'fﬁﬂ’rfﬂmf.—
\\\

'illl.u.u-.-pll l -li.ln W l-——
A e e

ATy o
oo B — WL I’ll‘ faaq -‘;’;‘:‘:{ﬂ' o R
g T e

J"?fv’,‘-"
... LT {l'ﬁf
ST

It

Wfffffﬁﬁ*

Illlllflfl i

Figd. Heared lavae of P percoides.

A ; Newly hatched larva, 662 mm in total length. B ; Ditlo, dorsal view.C : 4-dav-old larva, 7.56 mm.
f=day-old, 8.34 mm. E ; 10-day-old, 1086 mm. F ;

16~day-old, 13,18 mm. ¢ ; 20-day-old, ca. 15mm.



Fig- 5 Reared larvae and young of Sebastes pachyveephalux,
A Newly spawned larva, 7.36 mm in total length, B ; 15-day-old larva, 10,34 mm. C ; 30-day-ald, 14.50 mm, D
: Youog, 68-day-old, ca. 30 mm



. Tama :’ln- ey
RS T L

—
B e 4
pa e,

’f_{’
A e e—

Fig. 6. Reared larvae of Sebastiscus marmoratus.
A ; Newly spawned larva, 384 mm in tolal length. B ; 9-day-old larva, 4.61 mm, C

21 13-day-old, 5.15 mm. D :
15-day-old, 6.14 mm. E ; 19-day-old, B30 mm. F ; 23-day-old, 9.76 mm. G ; 25-day-old, 1140 mm



Fig. 7. Reared juveniles and young of P percoides snd 5 marmaratus
A : P percoides. 2B-day-old juvenile, 2050 mm in total length. B ; Ditto, young, 51-day-old, ca. 40 mm. C ;| 5
marmorotus, A0-day-old juvenile, ca. 20 mm. I} ; Ditto, young, 2H0-day -old, 71 mm
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Keeping and Hand-Rearing of Humboldt's Penguin

Spheniscus humboldti

Naoki KAWAGUCHI, Swuicn NAKAMURA and Encit SAWAMURA
TOBA AQUARIUM
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PARENTS CORDITION OF CIICKS
DATE HATCHED PROGRESS
Pair A May. 19,1977 died Sep. 13,1980
g, %.;E::I'l-!ﬂ Sep.20, :.ptl;,‘ll!:;: under rearing
. il
I; arrived .ﬁ.un.l'l. i sl bR
1965 Jum. 4, 1074 died Jun 19,1979
Pair B May. 20,1983 died Jul, 915983
e 30,1583 il b
go. arrived Sep 30, bt M
1870 Jan. 11984 died Jan. 16,1984
B Mav. 21987 under rERTing
9 arpived Sep 20,
1970 May. 1.1987 dhed th'_.!?l._lﬂﬂ?

Tahle)l. Breeding data on Humboldt's Penguins st Toba Aﬁ;
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Fig.7 Pasking in the sun al 3Tdays.

Fig.8 Under moulting at 7Thdays

Figd HReporied chick (Left) with wsdult penguins
290days
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SUMMARY

We reported on the keeping and hand-rearing of Homboldt's Penguin Spheniseus kumboldii at Toba Aquarium.

1} We have been keeping Humboldt's Penguin since 1955, and have succeded in breeding a chick in May. 1977 in cap-
Livity.

2) As of 1988, of 6 birds, 4 have propagated in caplivity at Toba Aquarium.

3) Two chicks hatched from one pair in May, 1987,  We took out first hatehed chick and tried hand-rearing of iL

4) One chick's growth and development progressed not well. We gave an intramoscular injection Lo the breast of the
weakened chick, because it {zll into standing trouble and its appetite diminished on 38 days alter hatching. After the
treatment, we had been feeding it compulsorily.

5) On 107 days after hatching. the chick was transfered to the same place with adult penguins,
We changed the method from compulsory feeding to hand-feeding.

&) This time, second haiched chick reared by parents died in 20 days and first hatched chick by hand-reared is still in
good condition.
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On the Reproduction of African Fur Seal Arclocephalus pusillus

in captivity at Toba Aquarium

Eicu

SAWAMURA

TOBA AQUARIUM

LS

BIRBRTINITTRZAEN T I AA » bt
A Arctocephales pusithes + 2 101, A 2 2 #WOH
ITERETE LT 198845 H29E £, 1985
£ 5 A0 2 AMOSETT T CONRII D L, N0W
FoIEEE LW AT RS 2 FoysERl & IBELZDW T
HW5T5, WECETATZVAT » b1 0%
RUSABIE BT, Table UIHITI,

Mumber
Zoo” Aquarium Birth Date  of Pup  Sex
Nogeyama Zoo June 7, 1979 1 Male
Toba Aquariam May29, 1983 1 Male
Adventure World May24, 1984 | Female
Adventure Warld May 4, 1985 | Female
Toba Agquarium May30, 1985 1 Male

Tuble 1 Record on the Reproduction of Alrica Fur

Seal in Captivity in Japan (1978~ 1985)

Fig. 1ISRLAEI 77044+ &4 (A)
AT N=F TN (B) AL ST,
FRENGHLTHET S TE D, Rzl Biof
T2 ot B vt I It e M L,
RO R BT 2 Tk,

MR, 1 JEEMM0—~60 B Ol 7 U T
TV Wl L TR LTV A,

19834 JUR19854F 1 tHE L7 618+ - 7 itk
IEFHC M LTy PO—= LTWwWAAL
19835F 1L EHT L B4 D5, kgl L, 19855 EE
FHT 6. lkgtz, ELMMEHIL2ZHMELIZIH
3~4fE L1

198345 8 D985 E ST (A) DA BIPEE Kk,
PRAGR R U o & ORI 2 Table 2 IZ7R L
Fro

Food Guantity

Mean Temperature T (kg day) for

Manth Water Air Mother "Kinta™
1983 1985 1983 1985  19B3 194G
jen. 11.6 9.8 65 T.5 320 BT
Feb. 10.0 9.3 6.0 7.0 4.0 5.2
Mar, 104 10,6 4.9 9.7 4.2 4.5
Apr, 13.3 4.1 156 4.9 3.9 4.7
May 5.4 17.3 18.4 19.6 1.8 3.7
Juim. 18,7 19,1 219 2.7 6.0 5.6
Jul. 2.1 28T BE BT 1.8 5.8
Auwg, 24,1 23.8 I8.5 I7.6 58 5.6
Sep. 23.8 3.6 253 M.F 5.5 5.7
Qet. 20.7 20,9 184 19.9 6.2 6.9
Mov., 17.6° 18.0 145 15.3 £.5 B.9
Dec. 12.9 13.1 7.2 8.5 1.2 ?u:'r_ "

Table 2 Conditions of Keeping Environment and
Food Quantity in kg day for Mother Fur
Seal, Named “Kinta"
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MitTable 3 DML Tho s
Mame  Sex  Body Weight Kept since Remarks
Orssu Mate  19.Bkg Feb 1977 Stud Scal
Kinta Female 16.4 Feb 1977  Bwed in 1983 and 85
Kahko Female 15.1 Feb - 1977 Unbyeed

Table 3 Condition of African Fur Seals in Captivity
at Toba Aquarium

F ¥ IIEERGHE, 6 4EHOIBIEIZMOTH
BL, WIZREEON 2 MEDHEY LTwAN,
# o A LocR T, A8 3 R OI98MED SRR
Fahss, 1983 ELIHORITED St d o1,

HEMOBMOITH

1983E, $ S RADT 7V A4 » b A B30Iz,
1H2=3mO[7 B i a—] 2 LTviAT,
4 A L D EROBEAMEL LD, L a—~D
e L 2o,

Date Food Quantity
May 22,1983 4.5kg day

4 4.5

24 4.5

o] 1.2

26 0.7

27 Kone

28 HNaone

Table 4  Change of Food Quantity before Parturition

5 H LA, v b i 7= AHTIRG T B
MR THRE LoD, e sl FELT
Wicd o ARh - LREEL2 D, MR E D2
i, SRR LBAFETERIRIIDLTE
1liaEegpy | il S NTAC R A

S, SAPNICHELEDLN L =T
C AT VL ASkgRSTWIAS, M4 HO
5 A250 A6 Table 4 0 L 3 (280 LW I A 4
Bz,

5 AGAK, HEPOS 2, -2 20T
OFTU~RREL ., S (A) (2% ¥ 18T
A Pl A

I98SEME S b F 5 IX [T - Za—] IZH
LT, 2AEREN, bL—F—niRTRIC
bk ol CORRRIKIIEETH 7, 4
A LR EOBEAMR S R, ¥a—ad
WL Lz 5 A BNl 45 & Tl
THRELAY, AR & F IR LT
o7 7 A+ b4 ERMTLIORLNL,
HEEMWH IS 5 L ATl 3R o TR st s n
Tzo SAZABLNETTH (A) KTH> ¥ 100TH
L7 1983 FEOHBESAOFA % Table 5 IZTRL
T

Hour Remarkable Behavior under parturition
May 26, 1983
09020 FryidiEle Y, BRTBORIZLER
TEVET I,
Kinta raized her hindflippers o maske pre

pation for the partus.

04 40 e A A S 5 emBNLT .,
The hindMippers of letus made an appear-
nee about 5em from the birth canal.

1040 EROMEMEAISemML L, F ¥ 55
i O & HEE.
The hindflippers of fetus came oul about
15em from the birth canal.

11200 W WOREMA20emB 20y iz 92
T—RiZZEAL.
Kinta wenl into the pool twice alter that
the hindflippers of fetus hod come oul ab.
out 20em from the birth canal.

11030 #ROEMA2ZiemIh b,
The hindffippers of fetus came out aboul
25¢m from the birth canal.

11:35 HERoRErcTITHER, &7
b Ed ST o T A 1 e e
&
The abdomen and neck of fetus were casily
protruded from the birth canal,and the pup
was born immediately after that umbilical
cord had been bitten off by the mother .

42 W& bicmas oy, R NoRs
[ = R
The pup and the mather cried each other
and the infant moved toward the mother's
abdamen .

13 140 WERAMME O % E. The pup defe
caled leces of dark-brown.



13 147 BSERI%H. The placena was excreted from
the mother .

1500 S Am s, & 2 20807 -0
.Eﬂ {-ﬂ
The pup fell asleep alone and the mother
swam about 20 seconds in the pool.

15:45 & &I S. Themother fefl asleep
with her pup.

16110 ¥ #ix=7 % 150+ 5. Kinta
fed on horse mackere) about T50g.

Tatle 5 Process of Parturition of African Fur Seal
in Captivity

eI - &, FERE IR DAFRAE
BHLER O ol

21 B M TIE19854E 5 A30M 2% > ¥ 1130
PEHRLHEEHE (RN LT RS20,
Lif Lif B ol el & A CifEdailo b h
Fdl

HAEIEE (A) OBJRTERE D, SI305HC
KR oA, ¥ yOHRLREEART
FTAAEFEACRDE TR L (R SR, T
MEagh, Rl T = MAZ A > Tk Tz, il
HAE R A6 1 B IS6 S 108F26 53 -#8 1 L1z

MR, B MAWAS 2k (AT
{Ealzants,

FERIE, T aRS, Y - OMERS
. ik T fTebdsRe .

EOESEIZIEEE @80e) WL, 3FEN
IR ¥ - 212 1. 2kgO R L~ E06 0
W 2 Mg SIS R A0, FUREWR S TFe, vk
VRN T PIRAEE S, INEES B
ey, FERESERAEZ LS, BHIE
LR ek ot i, SRS/
¥, FHOURIIFETE o,

RIEEBRUTERO &

FrEROIETTIL. Table 6 DU £ 19834 (2 1
SHEIZ, FIFEORTIZEER 4 B Bz
TAHM T & -, 1983 FEMEhBRIZ32EH B S 7. 3ke.
19854614 4. Gkgl TN L 22,

Weight of pup (Kg)

Drate 1983 1585
Jun. 2 6.6 7.6
6 7.7 8.3

10 2.0 —

11 —_— 8.3

14 9.8 10.6

18 11.0 11.6

22 11.7 12.1

26 12.6 12.2

a0 13.6 =
Jul. 4 13.9 =

Table 6 Increasing Body Weight of Pups.

e BRI LA S B (LA,
T=AZA S0 TEENTH -1 IR
O3IL £ T8l 22 b FLERE SR TR R Lo
BiS Z B4, RamiETLg, 1983FE0M TR
S {E20REINZSSM: 2o 19BSEDITIE 6 BEIM 2 4
et 1113 (A
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minutes.” day Limes day
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May 31 0.5 1
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2 0.6 — 1
3 8.0 5.0 2 |
L] 5.0 1.0 2 1
5 22.0 6.0 3 3
[ 8.0 1.0 | 3
7 7.0 3.0 1 i
B 22.0 16.0 3 k|
] 44.0 5.0 i 1
10 280 — i =
11 — — —
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14 5.0 2.0 | 1
14 35.0 55.0 5 H
15 27,0 114.0 3 6
Table T Cange of Pup’s Swimming Time During 7
S0—=17:30
(May 31 — June 15,1983 and June 1 -
15, 1985)
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PLATE | [1983)

{1) Right after the birth.

{3} Floating on the surfase of the pool with moter
at 50 days after the birth.

(4} Sleeping with his mother at 108 days after the
birth.



PLATE [ (1985)

(1) Mursing at 2 days after the birth. (2) Resting at the pool side at 17 days alter the birth.

{3) Climbing upon the pool side at 1B days after the
birih.

{4} Holding a horse mackerel in his mouth at 191
days after the birth,



SUMMARY

1. Since 1977, African fur seal Arctocepholus pusilfus (1 male and 2 females) have been kept at Toba Aguarium.
This report describes the examples of our success on their reproduction in captivily .

2. Pups were born on May 29,1983 and May 30,1985 in caplivity.

Both of them were male. As for the one born in 1983, its weight was 6.6kg at five days alter the birth, while the other
born in 1985 weighed 7.6kg at four days after the birth.

3. In both cases, the umbilical cord came ofl spontanecusly at three days after the birth, then the pups wenl into the
pool by themselves.

4. The young born in 1983 and 1985 ate their first fish at 185 days and 202 days after the birth respectively, in the same
caplivity with their own mothers.

6. It is assumed that the weaning of this species starts around at & to 7 monts after the birth and is complete around at
10 to 11 months after birth.

6., We assume thal the success on its weaning described in above (4 ) is due largely to that we fed pups on a piece of
horse mackerel which they can easily eat while playing with it.

¥. As for theme in the future, to comfirm ils gestation period and to succeed in reproducing the 3rd generation in
captivity, would be considered.

— g
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B 5 7z Haemoproteus sp. & B2 i b 354 4§
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Protozoiasis suspected as Haemoproteus sp.

in Magellanic penguins Spheniscus magellanics in captivity.

Hajime ISHIKAWA and Kazumpro HASEGAWA
TOBA AQUARIUM

BFR R CET PO E T ot Sphe-
niseus magellanics 3 PATDIEOSEIL ST L
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DM ) 2 BRI S il s
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WEE R AT I 35 S B O Haemap-

rotens sp. WO LOTHL LHEZ R M,
FEG T E T o 7 O A S I R R
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B2 (R, &) 19874 6 A1BHICRA, 13Nt
[FH4ER H 1 DI TUR I EEET, 13 2 iihoi)
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2S5 5 130, 7T H22H— 8 A 17 H oMb

M, Sex Crigin Death Reference
1 R 19687, 6.18. MEA 8.11 A il i AR A

purchase Died atl temporary exhibition in Hokkaido
2 M i) t- 828 7. 228, 1T SE il o=

Ditto Exhibited in Hokkaido
3 F i 829 Sl i A 5

Iritta Under medical treatment for bumbicfoot
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Kiinagashima Mie prf,

Table— 1 BEAREMHMTHECLAEvEFArX K
List of Magellanic penguins kept in Toba Aquarium
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Fig 1| SN 3R RS h L RE
Eruption arcund the eyes of Magellanic penguin

No. 3.

Fig. 2 FFdoosr ) v Wi Be i Reil R st ga
Round cells infiltration to Glisson's eapsule of
Uhe. fiver, {3 100)

Fig. 3 BFRLELRh 0B W mE (e k)
Schizonts of Protozoa in the liver. (Arrow X400)

Figs 2 — 6 OB FURIE | qod8 5 a4 5

Fig. 4 Wbl cf o0 fh 00 o Wl
Schizoats of Protozoa in the spleen, (Arrow X

400)

T

Fig. 5
B B A R M SR

Sehizonts of Protozoa in the kidney, (Arrow X
A00)

Fig. 6 WyliLlrb o gl de iy M Rk
Schizonts of Protozoa in the lungs. (Arrow X
100)

Photo Courtesy : Chusei Livestock Hygiene Service Center, Mie Pri (Fig. 2. —Fig. 6 )



SUMMARY

Thres Magellanic penguing, Spheniseus magellanics in captivity died of their sudden conditional fall at Toeba aquarium. As
a result of gross lesion, there exsisted congestion colloidal infiltration, increase of liquor pericardii, cosgestion and hyper-
trophy of spleen, etc, As the histological lesion, there exsisted round cells infiltration to liver and spleen. lymphocytic infil-
tration to interstitium of kidney, ete. In almost all examined tissue samples, it was recognized a lot of schizonts of Protozoa.
These Protozoa were suspected as Hoemofrolens sp. by Mational lastitute of Animal Health.

Although Haemoproteus infection is known of its wide distribution among the wild birds, it is undefined about the
pathogenicity, and there are nol reports on the penguins infected with this desease,

This report describes hospital record of protozoiasis similar (o Heemoprofews gpin Magellanic penguing and speculates the
route of infection.
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Subdermal Phlegmon of the Face with Deviation of the Nasal Septum

in a Baikal Seal
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Summary

We have kept the Baikal seals in Toba aquarium since 1980, And in the spring of 1986 we observed subdermal suppura-
tive inflammation in the face of 1 female, which had arrived on 21, June, 1981, There were many nodules and some ulcers
on the left face of this animal (Fig. _l] . We administered mainly antibiotics to it but it died on 23, June, 1987,

Since February 1987, we had used the only antibiotics. which markedly suppressed the growth of bacteria isolated from
the lesions in vitro. And the doxyeyeline hydrochloride was the most effective. After using it, eounts of WBC decreased(Fig.
2}, and the face recovered, In addition, we isolated 8 speécies of bacteria from the lesions (Table 1L

Whereas since Movember 1986, when serum GOT and GPT had been elevated (Fig. 2), we had checked them =0 aa to
decide period and interval of administration of antibiotics. But they were elevated in June. 1987 again (Fig.-2). And histo-
logically we observed bile ﬁamhnﬂ in the liver (Fig. ). Chemotherapy might cause it. Thus in this case it was difficult
to determine the period apd the interval of medication,

In the nesropsy, we observed severe deviation of the nasel septum{Fig. 4). And histologically subdermal suppurative in.
flammation in the face Iwn?. not severe. So there was little possibility that bacterial infection caused the lesion of the nasal
septum,



GROWTH OF THE FINLESS PORPOISE NEOPHOCAENA PHOCAENOIDES
(G.CUVIER, 1829) FROM THE ISE BAY, CENTRAL JAPAN
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Krrosm YAMAMOTO, Osamu TSUKADA AND Tapasu YAMASHITA

TOBA AQUARIUM

ABSTRACT

Data and materials used in this study were
collected from 104 finless  porpoises
(N. phocaenoides) inhabiting the Ise Bay situ-
ated in central Japan. The greatest length for
males is 194em , for females 180am in the
sample. The statistical analysis of the body
 measurments shows sexual dimorphism in
the notch of flukes to center of genital open.
ing and the notch of flukes to anus in post-
natal stage. This species is born at a length
of 75 to 85em. Body weight vs body length of
equation is Log Y= 2.8400Log X — 4.5439
{where Y : body weight in kg : X : body
length in em (54.5= X =192)) . The peak of
the birth period is in April.

INTRODUCTION

The finless porpoise Neophocoena pho-
caenoides (G.Cuvier, 1829) is widely distri-
buted from the west coast of India to the
coastal waters of Ojika peninsula on the
Pacific coast of Japan through the Straight of
Malacca. This species penetrates into the In-

dus River, going up stream 40 km from the
mouth (Pilleri and Gihr, 1972) and Chang
Jiang River 1200 km from the mouth (Wang,
1984) . In Japan, this species is known from
the west coast of Kyushu (Mizue et al.,
1965) to the Matsushima Bay (Nishiwaki,
1965, 1972) on the Pacific coast, and to the
Aino island (Shirakihara, 1986) of northen
Kyushu nealy straight of Kanmon. Especial-
ly, Ise Bay, on the Pacific coast of central
Honshu is a well known habitat of this
species as well as the [nland Sea of Japan. In
this bay, fishermen occasionally capture the
animal accidentally by means of gillnet and
purse seine in any given season.

Mizue et al., (1965) studied the morpholo-
gy of 18 postnatal finless porpoises taken
from Tachibana Bay situated on the west
coast of Kyushu. Kataoka et al., (1969) re-
ported the external proportions of 11 Finless
porpoises in the Ise Bay. Kasuya and Kureha
(1979} studied the population of the finless
porpoise in the Inland Sea. Kasuya et
al.,(1986) reported the early postnatal
growth of bottlenose dolphins and finless

porpolses.
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In the present study, the authors com-
pared the body proportion between male and
female by the relative growth analysis and
estimated a length at birth and parturition
season using 98 postnatal and 6 foetal (=
51.5cm in body length) specimens of finless
porpoise tlaken accidentally by fishermen
from Ise Bay.

MATERIALS AND METHODS

The materials used for the present study
were collected during a period of 25 years.
Materials consisted of 48 postnatal males, 50
postnatal females,and 2 male and 4 female
foetuses. The greatest length was 194 em for
males and 180em for females. The measur-
ments were made in the same way as used by
Mizue et al. (1965) and Kataoka et al. (1969)
except the distance from Lip of snout to gape.
The body parts measured in this study are
shown in. Table 1. In order to make clear
whether or not the relative growth of the
body part has a relation with the differences
between both sexes, allometry formula, Y=
bX “ has been applied (Y : length of body
part in cm ; X S body length in cm ; b and a -
constants).Based on the specimens measured,
the body part was plotted against the body
length in logarithmic scale so as to express
lingar relationship between them. Logarithmic
relation of above formula is represented by
the following equation.

Log¥ = elogX + Logh

Incase @ < 1, v is growing relatively
slowly (negative allometry), whereas if @ >
1, vy iz growing faster than x {positive
allometry) . When @ = 1, y and x are grow-
ing exactly at a same rate (called isometry) .

Table 1. MEASURMENTS USED IN THE
PRESENT STUDY

Measurment No. Definition

| Body length, straght distance
froan tip of snout to notch of
fMlukes

2 Tip of snouwl to center of eye

3 Tip of snout to Mowhale

4 Tip of snout o car opening

5 Tip of snoul Lo anterior
imsertion ol flipper

6 Tip of snout o tlip of Nipper

T Noteh of flukes o center of
anus

B Moteh of fukes e vestige of
Leal {only o)

9 MNotch of flukes to center of
gpenilal openiag

11} Motch of flukes to umbilicus

1 Total width of {lukes

12 Inzértion o tip of flukes,

measared an a strasghil ling
13 Anterior nseriion o tip of
Mipper, measured in & straight
line
14 Greatest width of [ipper

==

RESULTS

Relative growth

The relationships between various external
body parts and body length are represented
by slraight lines in regression on double
logarithmic scale shown in Fig.l and Fig.2.
Each relative growth is examined as follows :

No.2 @ Relation of this part to body
length is represented by the following equa-
Lions «

& . Log y= 0.5064Log x —0.0276
(r: 0.853)
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% ! Log y= 0.48%Log x —0.0104

{r: 0.784)
foetus : Log y= 1.1675Log x —1.2955
(r: 0.992)

There is no significant difference between
both sexes in the postnatal stage. The foetal
slage over 51.5em long has a different line as
compared with that of the postnatal stage.
Allometry shows negative allometry for the
postnatal stage where as for the f[oetuses
over 51.5em long it is positive allometry.
From this, the growth inflection may be
recognized at about 80cm in body length.

Mo.3 | Same as No.2

4 . Log y= 0.6205Log x —0.2797

(r ¢ 0.836)

F ! Log y= 0.7249L0g x —0.5025
{r: 0.859)

foetus - Log y= 1.2337Log x —1.4885
(r . 0.825)

No.4 No sexual difference is detected
for the postnatal stage. The foetuses over
51.5cm long has a different line as compared
with that of the postnatal stage. Allometry
shows almost isometry in the foetal stage
over 51.5am long but it becomes negative
allometry in the postnatal stage. The growth
inflection may be seen at about 8)em in body

length.
& : Log y= 0.5990Log x —0.0470
(r:0.923)
¥ ! Log y= 0.5873Log x —0.0283
(r: 0.897)
foetus : Log y= 1.0799Log x —0,.9428
(r: 0.948)

No.5  Same as No.4
& ¢ Log y= 0.7135Log x —0.1104

(r - 0,968)

% ! Log y= 0.6699Log x —0.0232
(r: 0.939)

foetus : Log y= 0.9201Log x —0),4902
{rs 0.902)

- 91 -

No sexual difference is detected for the
postnatal stage. The allometry line applied
to the foetal stage over 51.5em long is also
identical with that of the postnatal stage.

No.6 . Same as No.4

d . Log y= 0.7119Log x +0.1912

(r > 0.969)

¥ . Log y= 0.6848Log x +0,2511
{r: 0.959)

foetus : Log y= 1.0902Log x —0.5442
{r: 0.947)

No.7 ! Relation of this part to body length
is given by the following equations .
d & Log y= 0.9388Log x —0.3840

(ri 0.984)
% ! Log y= 0,9553Log x —0.3952
(r: 0,971)
foctus | Log y= 1.0853Log x -0.6604
fr: 0.964)

In the postnatal stage, there is no signifi-
cant difference with slope, but the positional
difference (P< 0.05,analysis of covariance)
is obviously significant between both sexes.
This is to sugeest that females have longer
tail, (See to Fig.1-7). In the foetal stage
over bl.5em long, there is no dilference of
refative growth between males and females
with respect to slope and position. Allometry
shows almost isometry in the postnatal and
foetal over 51.5em long( 2+ %) stage.

Mo.8& © This is only male part. Allometry
of the postnatal stage is nearly isometry.
However, this part is not examined for
foetus owing to the scantiness of the avail-
able specimens.

d . Log y= 0.9507Log x —0.3625
{r . 00,987)
No.9 © Relation of this part to body
length is given in the following equations.
&  Log y= 1.0628Log x —0.499]
{r: 0.991)
2 ! Log y= 0.9723Log x —0.3813



(r+ 0.977)
foetus % © Log y= 1.0042Log x —0.4649
(r: 0.991)

The slopes and positions representing two
allometry lines for both sexes are significant-
ly different in the postnatal stage (P <
0.05, analysis of covariance). Each rela-
tionship may be separately expressed by
each allometry line. Relative growth in the
female foetuses is similar to that of females
in the postnatal stage. Male foetuses are not
examined for this part because of the scanti-
ness of the available specimens. Allometry of
the postnatal and foetal over 51.5em long
stages exhibits close isometry in both sexes,

No.10 | Relation of this part to body
length is represented by the following equa-
tions &

g . Log y= 1.0881Log x —0.4390

r. 0.994)

2 TLlog v=1.1089Log x —0.4780
(r: 0.993)

foetus © Log y= 1,33081Log x —0,8930
(r: 0.995)

The slopes and positions representing Lwo
allometry lines for both sexes are not signifi-
cantly different in the postnatal stage.
Foetuses over 51.5cm long have a different
allometry line as compared to that of the
postnatal stage. The growth inflection occur-
res at about 80cm in body length. Allometry
is positive allometry for both stages.

No.11 Relation of this parl to body
length 15 represented by the following equa-
tions :

4 . Log y= 0.9494Log x -0.4388

{r: 0.970)

2 ! Log y= 1.0117Log x —0.5645
(r: 0.961)

foetus © Log v= 1.1053Log x —0.7287
{r: 0.899)

Relative growth shows no difference be-

tween both sexes and growth inflection is not
observed in the postnatal stage. Allometry
for this stage is almost isometry. In foetus
over 51.5em long, the regression line is also
not different between both sexes and con-
tinues with a single line towards the postnat-
al stage. Allometry shows positive allometry
in the foetal stage over 51.5em long.

No.12 Relation of this part to body
length is expressed by the following equa-
tions .

& © Log y= 0.7652Log x —0.2235

(r 2 0.956)

% : Log v= 0.8309Log x -0.3535
(r 2 0.947)

foetus - Log y= 1.3131Log x —1.2538
(r: 0.938)

Since no significant difference exists be-
tween the two allometry lines of both sexes,
the relationship may be represented by a
single line in the postnatal stage. The line
for foetus over 51.5cm long shows a different
relation as compared with that of the post-
natal stage. The growth inflection may be
observed at 80cm in body length. Allometry
shows positive allometry in the foetal stage
but it becomes negative allometry in the post-
natal stage.

No.13 . Same as No.12

& > Log y= 0.7170Log x —0.0885

(r: 0.972)

¥ . Log y= 0.7732Log x —0.2036
fr: 0.948)

foetus - Log y= 1.4573Log x —1.5150
(r : 0.960)

No.l4 © Same as No.12
4 L Log y= 0.6978Log x —0.48%

(r: 0.963)

2 Log y= 0.7523Log x —0.6090
(r: 0.965)

foetus + Log y= 1.3609Log x —1.7967
(r: 0.947)
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Foetal and posinatal growth in body
weight

Body weight was measured for 28 spe
ciemens, consisted of 15 males and 14 fe-
males, In Fig.3, the body weights are plotted
against the body length. There is no differ-
ence between males and females from 54.5em
body length in foetus to about maximum body
length of postnatal animals in this relation-
ship. This indicates that the growth of
weight is not subject to the influence of latter
term of the foetal stage, at birth time and
suckling stage. The relative growth of the
body weight to body length is indicated by
following equation.,

Log y= 2.8405Log x —4.5439
(r: 0.993)
5.5 x =192
where ¥y indicates body weight in kg and x
indicates body length in om . A sumple of
51.5¢cm body length was excluded from the
above equation because of a immature twin.

— 8 —
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Fig.3. Seatter plots of body weight agaist body lenght
{the x and y axes are reversed in this graph) . Closed
cireles indicate males and apen cirele females .

Length at birth

The foetuses obtained were 2 males and 4
females. The lengths measered were 51.5
and 59.0cm for males and 54.5, 66.5, 75.0
and 79.0em for females, respectively.
Neonatal animals encountered were 76.5,
77.5, 79.0, 80.0, 83.0 and B85.0cm for
males and 80.0, B1.5, 82.0 and 83.0cm for
females, which had still 1.0 to 1.5m of
umbilical cord atlached. From this, it may
be considered that the samples are referable
to the neonatus immediatly after birth.
Accordingly, we considered that the hody
length at birth is 75 to 85em . Considering
from the following facts that Kasuya and
Kureha (1979} listed the Japanese records of
neonates as having a body length of 68.8 to
97 .6cm and Kasuya et al. (1986) studied 4
neonates, known through their ages, of hav-
ing a body length of 77.5 to 83.0cm (died
within 28 days after birth) in Japanese coas-
tal waters, the size stated above may be
reasonably regarded as the body length at
hirth.



Table 2. MATERIALS USED IN THE PRESENT
STUDY

Ko, Sex  Body leagihl os] DBody weight() Date of caich

L B 51.5 125 G.Mar.. 1981
0 ¥ 54,5 2.3 &Mar., 1941
*3 7 .0 52 11Jan, 1079
L i, 5 4,10 24 Fev, 1977
*5 9 75,0 5.50 20 Mar | 1964
[ .5 3 Apr., 1985
7T ¥ e 6. 6R o My, 19RO
*5 % 0.0 I LApr, 1974
g o 9. 0 740 9.8y, 1977
i R L 0 May . 198
m B, I Apr. 1973
2 2 Bl 5 7. 50 1T Api. 1976
13§ 2.0 L Mar. V0BH
g £1.0 B, 00 17, Ape., 1976
15 & Hi.5 6. hpe. FOED
HL I H5.0 9,00 16.A¢7., 1964
1T & B 5 27 Ape, 19G6
B £6.0 T2 Apr., 1974
M HT.5 M Apr, 1977
2N & BE. 5 Elume. 113
o oR 0, 0 9 Apr. 1973
¥ . foetus
BlKataoka et al.(1974) 12})Furuta et al.
L1976, 1977)
16)1zawa et al. (1965} 17)Kalacka el al.
(1966)

Almost all neonatal samples had  been
very thin and were considered Lo have
been starved. Sample No.9 (born at Toba
Aquarium) had not received the breast
from his mother and died 4 days after
birth.

DISCUSSION AND CONCLUSION

Kataoka et al. (1969) stated that the dis-
tance from tip of snout to ear opening, the
distance from anlerior insertion to tip of flip-
per, greatest width of flipper, the distance
from insertion to tip of flukes and total width

of flukes for females are greater than those
of males, and the distance from genital open-
ing to notch of flukes in males is more anter-
rior than that of females in this species.
However, sexual differences detected in the
present study were summarized as follows:
Distance from nolch of flukes Lo center of
anus is greater in females than males (No.7)
and distanee from notch of flukes to center of
genital opening is greater in males (No.9).
There 15 no sexual dimorphism in the ex-
ternal proportion of any other parts in this
species. Moreover, the results obtained
in this study were as follows: Negative
allometry was recognized in Nos. Z, 3, 4,
5, 6, 12,13 and 14, isometry(included close
isometry) was in Nos. 7, 8, 9 and 11, and
positive allometry was only in No.10. From
these, it may be concluded that the rate of
increase of the abdominal part is bigger than
those of other parts in the growth of body
length. Therefore, as stated by Mizue et al.
(1965) and Kataoka et al.(1969), the
growth of body length of this species is
largely due to the growth of the abdominal
part.

In the foetal stage over 51.5em long, no
part was negative allometry, isometry
(included nearly isometry)was in Nos. 4, 5,6,
7 and Y, and positive allometry was in Nos.
2,3, 10, 11, 12, 13 and 14. This suggests
that flippers snd flukes increase more than
the other parts with growth of body length
because il is essential for the neonatal por:
poise to swim right after birth. But materials
are too :icamj' to be able to make final con-
clusions of the foetal stage.

Table 2 listed finless porpoise below 90em
in length (some of whitch were born at Toba
Aguarium) obtained from Ise Bay. Mconatal
porpoises were seen in March, April, May
and June. Almost all samples were encoun-
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tered in April. Accordingly, we came to the
conclusion that the main peak of the parturi-
tion season of the Ise Bay population is in
April.

species  of  Delphinidae,
Kasuya(1977) proposed the following equa-
tion representing the relationship between
the neonatal length, X in cm and daily foetal
growth rate for the liner part of the foetal
growth phase, Y in cm/day.

= 0.001462X + 0.1622

By substituting X with the mean neonatal
length of 80cm (caleculated from our spe-
cimens) in the above equation, a foetal
growth rate can be easily obtained for the
present materials. This rate was 0.2792cm
[day or 8.374cm /month. Kasuya et al.
(1986) also found the same above rate for
finless porpoise in Japanese coastal waters.
If the rate is applied to the foetuses listed in
Table 2, it may be safe to assume that they
had been born in April. The body length of
51.5 and 54.5cm are excluded from the cal
culation of the rate because of immarture
foetuses of twins.

The results stated above coincide with
those given by Kataoka et al. (1966), in
which the parturition of the finless porpoise
in Toba Bay, situating at the mouth of Ise
Bay, takes place in spring.

For several
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Subfamily Astraliinae from the Collection of the Toba Aquarium.

Katura OYAMA
TOBA AQUARIUM

Abstract

When late Mr. Teramachi hoped to ex-
hibit his collection in the Toba Aquarium, he
also expected it was to have my revision.
Late Dr. Iwao Taki agreed with a deposition
of his collection into our aguarium. Together
with these collections, there are still other
shells which were given from other people.

The Subfamily Astraliinae of the collec.
tion of our agquarium contains majority of
Japanese species and very many foreign
forms. And, then, [ select this subfamily for
the first report from our collection,

The subfamily name Astraliinae Adams
(H. & A. ), 1854, is used
Astraeinae Davis, 1933,
priority. Genera of this subfamily are used
Astraea, Bolma and Guildfordia in this paper,
though, [ wonder, Astraea (sensu lato) may be
divided in the future revision.

instead of
because of the

Astraea calcar (Linnaeus {not A. laci-
niata (Gonld))and A. hexagona Philippi are
new record of Ryukyu Island, Japan.

Synonyms of American forms are fol-
lowed Abbott, 1974, and synonymies of each

species are selected only original report and
very popular illustrations, because [ wish
I shall make up an other report of this sub-
family.

Special abbreviations are as follows :
Amer. S5 (American Seashells), Comp. (Com-
pendium}), leon. (Conchologia leonica), HN
AsViHist. Nat. Anim. sans Vert. ), Man. C.
(Tryon : Manual of Conchology), C-Cab. (Con-
chylien-Cabinet), Sg ICv (Spec. gen. leon, Coq.
viv. ), SN (Systema Naturae), TF (Text - fig
(s), and ZIM (Zeitschr. {. Malacoz.).

FF

BRI AT b & 3 0 > % B3I GRS
WL Rm—2, RSB S B Eh
Fintwl,

AN MILSE T L2 o 2O T4 R
R (T T, FREEODIE R A KR EIED
(A TH, Hommizs o HEOERIEL
L S e— FTHLHMNET, AR,
FEMRS 19 oRA S, LdrLab-oia > HidH
b2, SO o B i LR e TR
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AEE WA DTN, 2Ly n FOBRERY
BN, B G DR =
RGEERS HAHWRSESOMIES— - BEUEEN
AR TR BT AR TH S,

Zr 5 LR 3 R R L,

Family Turbinidae JarT %
Subtamily Astraliinae 32X HH

EFF I Astracinae Davies, 1933 =F 1) >4
ATy A4 Astracinae Adams
(H. & A, 1854 A0 4,

Genus Astraea [Roding], 1978
=F) YT
Astraca [Roding], Mus. Bolten, (2}, p. 79 (-B0}
Type species Astraca smperialis (Gmelin)  [=Trochus
helivtropium Marlyn|

ORI 2T I EIC e h s s B
bl Tiddledt, Pk Bk T IEN s
LRWIEEMATSERFTAELT, XKk Con
pendium (Abbott & Danse, 1982) (2§ 7285 f-
72 Cookia Lesson, 1832, RRIZiHHTGd ot

Subgenus Lithopoma Gray, 1850
Ao by AT
Litkopoma Gray, Fig. Moll, Anim. IV, p. 88
Type species Lithopoma tuber[=Troches tuber Linnaeus)
PR A v B P K 2R B
LD £ TR O TR IR S LTS D i
ER T T

Astraea (Lithopoma) tuber (Linnasus)
Pi. 1, Fig. 1;PL. 8, Fig. &

1758 Trochus twber Linnaeus, SN (ed, X}, p. 759

[1889] Astraliem fuber Linn, 1758 : Pilsbry, Man. C. X,
p. 223.224. pl. 56, figs. 79.80; pl. 60, figs.
42.43,

1974 Astraea tober (Linng, 1758) : Abbott, Amer. 55, p.
£9, TF 484, pl. 2, fig 484,

1982 Astraca tuber (L. 1767} Abbott & Dance, Comp.,

= 1M =

n, 50, third row feft.
Wiy 50, wiEE 51 mm (Mo, 305039
33, 39 + (No. 31304)
Wi, Florida.

Astraea (Lithopoma) tecta (Lightfoot)
YRHAEIZIEHA
Pl. 4, Fig. 5. 7~8.
1876 Trechus teetes “Solander™ Lightfoot, Cat Portl
Muz, p. 18T
[1791) Trochus imbricatos Gmelin, SN (ed. XL p
3581,
1861 Trochug imbricatns : Reeve, lcon, pho VI, hg. 37,
1861 Trochus corofla Reeve, wh. pl. WIIL fig 38.
[1889] Astralium imbricatom Gmel, 1788 [ dic] - Pils
bry, Man. C. X. p. 226—227, pl. 55, hig TO.
1974 Astrara tecta (Lightfoot) : Abbott, Amer. 55, p. B0,
pl. 2, fig. 482,
W 16,7, WHEE 22 Smm (No. 30604)
36, 38 & (No. 30601}
WM. Florida (No. 30604):Brazil (No. 30601)

Astraea (Lithopoma) tecta americana
{Gmelin) PA U 2S2ZHA
Pl. 2, Fig. 5. 3, 6 P, 10, Fig, 4.
[1791] Troches americanes Gmelin, SN (ed. X1, p. 3581,
1861 Trochus americanus : Reeve, lcon., pl, VI, Fig, 31.
[1888] Trochus americanus Gmel, 1788 [ sic] : Pilsbry,
Man C. X, p. 224 ~225, pl. 58, higs 18 —20;
pl. B0, fig. 45
1974 Astraes tecta smericana (Gmelin, 1791) : Abboll,
Amer. 55 p. 59, TF. 481, pl. 2, fig. 481,
1982 Asiraes tecla subspecies amerrcana (Gmelin, 1791)
Abboll, & Pance, Comp, p. 50, third row right.

G 45, WHE 38 mm (No. 30602)
39, 3.5+ »
23, 22,2+ (No. 30603)
15.6 17. 8 = "

M Florida (No. 30603) ; Sowthwest Florida
(M. 306a03).



Astraea (Lithopoma) tecta olfersi (Troschal)
TIN5 9X
Pl. 2, Fig. 4 P, 10, Fig, 5.
1860 Trochus olfersi Troschel in Philippi (Martini et al),
C. -Cab. (N, F.), 03 p. 126, pl. 22, fig. 1.
[1889]) Astralium olfersi Troschel, (18 7 ) : Pilsbry,
Man, C. X, p 226, pl. 67, flige 47-45: pl.
59, figs. 22-23.
s 30, WEEE 37 5em (No. 30606)
fith. Bragil,

Astraea (Lithopoma) caelata (Gmelin)
FHIgIHA
Pl. 1, Fig. 6 P, 8, Fig, 1.
[1791] Trochus exelates Gmelin, SN (ed. X100, p. 3581
[1889] Astralinm caelatum Gmel. 1788 [ sic] - Pilsbry.
Man. C. X, p. 224, pl. 57, fige. 45~ 46 ; pl. 60,
fig. A4,
1974 Astraea caelata (Gmehin, 1791) : Abbott, Amer. S5,
p. 59. TF. 483, pl. 2. fig. 483
1982 Astraea caclata (Gmelin, 1791) : Abbott & Danee,
Comp, p. 50, second row righl.
e 62, it 62 wm (No. 30600)
gElf. Florida

Subgenus Astrafium Link, 1807,
NN T R
Astralivm Link, Beschr, Nat. Samml. Univ, Rostock {3} p.
135,
Type species Turbo calear Linnacus,
= O H X Wenz, 1939 @OHI £ T Astraea
phoebia [Roding] 70 ¥ 7H & Bbh T
fr#% Fischer, 1873 & Turbo calcar Linnacus
IS o B AR LT Z EAMAGANI
2T, ERHAEDZ L2k ol BN
D <, IR G e LT, il i
Lot et TR T A
BCHE 7 = 9 LSRR S, M
LR W N Rk T R e o
g otk LY, lemifd Tidlv Lo G LN
LA €0 S OLLIERENI Astraca DIFT LB
ZHt, Bellastraca Iredale, 1924 FF% a7 57
L% Pagocalcar Iredale, 1937 28— 9o X

HikZ bk,

Cotton {1959, 5. Austral. Moll., Archacogastr.,
pp. 246-247) 12 Iredale 2MIEE LA 7 2 4 28R
E LTl FT 4 Astraca stellaris (Gme-
lin) 7ol T o UMD L At D R S
Pagocalcar i=8A L7z THFE w3 X0 R
i s Rt l O AeBERIZESG, Bl
k7% B ¥ — 7 (Pagocalear) IZANAzDTHS
AR5, FAFL I UL LN G Bellastraea $¥% 3
ey XM (B B kesteveni Iredale) (23
e lbitd, FAAH I XL — S u X
b, FF a7y 5 X4 A hsematraga
iMenke) (2L L 5 Tde b,

Astraca hacmatraga (Menke) 7 5 7 Z 01 Ol
Bt oMHMdniz & H4u s SRl LRI
LA THY LTy 39X ITlL,

o MRREEN Iz 4 S Distellifer Iredale,
1937 #4777 T GBI RS —RT, W
BRIk D,

% /2 Cotton, 1959 I A, sirius (Gould) 41 2F
dr et T X L FOEUN % Bellastraca (2 AN
A, ERRATELRIZ A 5037 (HER), fEMEv
VDI S XA A £ E DHERT D LB bh
fevy, EHIZIHG EHDY L— T2 Rugastel-
la Tredale, 1937 K3 o b+ ZHNH L,

BLEOWES S, Tredale DEH I "B —H
FZARGr T B, SRR TR L iD= R AR
AU SR TWAEI Bl ofsdt, Zhbddh
MR OB TR L I
Pl L i U OMikZ e 600,

ke Ll o oM iz ies G
Superspecies of A pilealum (Beeve) (Pagocalcar

Iredale, 1937)
# A. squamifera (Philippt) (Bellaas-
traca lredale, 1924)

& A, tentariformis (Jonas)

& A, haematraga (Menke)

& A stellaris (Gmelin)

* A. calcar (Linnaeus) (Astrelium
5. 3tr.) )

# A. rhodostoma (Lamarck) (Lis-

tellifer Iredale, 1937)
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# A. rotularia (Lamarck) (Rugas-
tella Iredale, 1937)
B EIZEFT: Lichopoma "7 &+ Xl &
ot {UTHT, WEHIHIRTSLEIH
Z O p A L B A,

Superspecies of Astrasa pllecium{Reesve).
{Pagocalcar lredale, 1937, Austral. Zool, XIII {IV), p.
249 ; Typespecies Calear pileolum Reeve).

Astraea (Astralium) (superspecies
plleolum)pileclum (Reave) /L =75 X
Pi. 3, Fig. 5;Pl. 7, Fig. 5.
1842 Trochus pileclum Reeve, Conch. Syst, XI
Trochus,, PL. 217, fig. 5.

1861 Turbo fimbriatus : Reave, lcon, pl. 1X, fig. 49

18757 Trochus limbriferus Kiener in Kiener & Fischer,
Sg ICv X1 Trochus, pl. 32, ligs. 1, L.

[1889] [Astralium fimbristum Lam. 1BRZ] Var.
pileclum Reeve, 184Z; Pilsbry, Man. C X, p
239, pl. 54, figs. 53-54.

MM Northwest Australia #3022, W

40mm (No. 30622);

West Australia * 2.5

4Bsm (No. 30623)

. i Iredale, 1937 1 Pagocalear 880G %
HIl L7z, Cotton, 1959 (XAMOMEIZ A. stellaris
(Geliny FAHL I3 A nobilis (Gray) T4
Bizgehzdt, Zom#iL Dt Bellasiraca Ire.
dale, 1924 FF a2 v 5o W (BLNHE B kes
teveni Iredale) £+ 5 L 3 T &H L, Cotton,
1959 BB OR/IZFTHEIOBRLRE Lo
ks, ZHELEOERENROmEIC E iR
FLAviEERTVE,

Superspecles of Astraea tentoriformis
{Jonas).

Z ¢ Efftik Cotton, 1959 @ Bellastraca Ire-
dale, 1924 @ —8- M L, A sirivs (Gould,
1849y TS F X4 A tentorivm Thiele,
1930 boSic&Eh D,

Astraea (Astralium) (superspecies
tentoriformis) sirus (Gould) F1OFP 239X
Pl. 10, Fig. 2.

1861 (1849 Turbo sirius Gould. Proc. Bost. Soc. n. H.
11, p. 90

1852 Twrbo sirjus Gould., U. 5 Exped. XII p. 173, pl.
12, figs. 203, a-d.

[1889] Astealivm sirius Gould, 1849, Pilshey, Man. C.
XX, p. 233.234, pl. 45, figs. 93.05.

1965 Bellastraea sirfus (Gould, 1849) : g2 88 - A9, B
WEE, 11, . W, pl. 3, fig. 25.

e 33, fBHE 32, Sem (No. 30616).
WM, Queensiand.

Superspecies of Astrasa haematraga
(Menka).
O L Eiz N F: Astraca tentoriformis |-
B & R Lyl CHR T Sl R
(TR, ZOLMICIEY S XH 1L O A
semicostata (Kiener)d FE > 59 ZHGT 5,

Astraea (Astralium) (superspecies haematra-
ga) haematraga (Menke) 752 ZH1
Pl. 2, Fig. 1;Pl. 9, Fig. 4.
1829 Trochus haematragus Menke, Conch.-Samml. Mals-
burg, p. 18 {fide Sherfom, 1927)
[1889] Astralium haematragonm Menke : Pilsbry, Man. C.
X, p. 236-237, pl. 64, fig. 58 9
1934 Astraea (Calear) haematrags (Menke) ; E, FIR,
pp- 41, 130, pl. 74, fig. 4.
1947 Calear haematraga [—um] (Menke): T, M, &
WAL (), p 1175, W4,
1958 Astralivm haematrags (Menke) : #3805, B8 1M 20
(1), pp. 45, 54-55, pi. 2, g 1 (975)
1959 Calear haematrages [~ um] (Menke) : F R, [4 8%
(&), p 19.pl 10, fig 1.
1967 Astralivm haematraga (Menke) : B8 - A3, R
&, p. 20, pl 9. fig 27,
WG 30, ARE 35.5(28) mm (No. 3388).

26, » 33 (26) » »
PEM. BAM (No. 10742),  FIH1LUR EaEa]
F (No. 10743), [clReRG (No. 10744), FOHE

HiiAk#F (No. 10745),
MHaA (No. 10747),

A (No. 10746). F
Fo AR L FH v T I
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(No. 10748).  WEML (No. 10749).
Astraea|Astralium) (haematraga)semicostata
(Kianer) € FEF 3T XHA
Pl. 2, fig. 5;P1. 10, Fig. 3.
1875 % Trovhus semicostatus Kiener in Kiener & Fischer,
Sg ICv Xl Trochus PL 38, fig. 1 ,1; (text sce
Fischer in Kiencr & Fischer, 1875)
1876 Calear semicostatum, Kiener ; Fischer in Kiener &
Fischer, d., p. 35-36.
[1889] Astralium semicostatum Kiener - Pilsbry, Man, C
X.p 237238, P1. 63, Nigs. 15-18.
1982 Astracd semrcostala (P. Fischer, 1875) . Abbott &
Dance, Comp.. p. 50, sccond row lell.
HEWZT, HE24 5mm (No. 30618),
3 R -

Superspecies of Astraea stallaris (Gmaelin).

SO0 R Ay 5 o LA A b s i
I X P EOREIIZBT S, THEL Sy
x 'Hﬂ“_l s,

Astrasa (Astralium) (superspecies stellaris)
stellaris (Gmelin)
PHAELFIToA(AULE2FR)

Pl. 2, fig. 7; PI. 9, Fig. 3.

1791 Turbo stellaris Gaelin, SN {ed. X103, p. 3600,

1822 Trochus stellaris : Lamarck, HN AsV VI, pop. 13,

[1889]) Astralium stellaris Gmel., 1788 [sic | ; Pilsbry,
Man. €. X, p. 232.233, PL 55, figs. G668
pl. 60, lig. 67.

1963 Astraca (Calear) stellaris (Gmelin) : B - 56,
¥ b, p 16, pl. 14, fig 5,

1965 Astralivm stellare (Gmvelin, 1971): 22485 - A, B
WEGRN, p 11, pl 3, Gg 28

e 375, WEHE 43, Sem (No. 30619),
M West Australia,

Superspecies of Asfraea calcar Linnaaus

o Bt | ST B dr B r B g | FR N - o (B
% S OWAT R L TGt T T~ ThHE
Bhis.

Astraea (Astralium)(superspecles calcar)
calcar [Linnasus) N Ies 259X
pl. 3, fig. 9; Pl 4, Fig. 12; pl. &, Fig. 2.
1758 Turbo calcar Linnacus SN {ed. X}, p. 762.763,
[1791] Twrbo sculestus Gmelin, SN (ed, X1IL), p. 3600,
1798 Astraea Calear : [Kodingl, Mus. Bolten. 2, p. 79,
1798 Astraca Nicobarica [Roding], id.. p. 79,
11889] Astralivm calear Linn, 1758 : Pilsbry, Man. C, X,
p. 231-232, PL. 62, higs. 27, 29.30; PL. 66, Fig.
T4
[1889] Astralivm calear Linn. 17581 Var. Planorbis
Pilsbry ; Pilsbry, id., p. 232, pL. &6, figs. 7576,
1963 Astraea calear (L) : BEM - S8, W®ROH, p
16, TF. 20,
1965 Astrara calear @ (Linne, 1758) : # 8k - 37, EHM
[E15E 10, p. I, pl. 3, higs. 2627,
s 19, w@fE 34 Sem (Ne. 30621).
4.7, 10.7# (No. 3391}
HEML. Philippines (No. 30621): ip#ll (no. 3391).
P MR ORSET, KDINf DT X
LA AT A

Astraea (Astralium)(calcar)[calcar var. 7]
laciniata (Gould) 7L 252 X
Pl. 3, figs. 4, 6; PL. 6, Fig. 3; PL. 10, Fig. 1.
1849 Turbwe laciniata Gould, Proc. Bast Soe. n, H. 101, p,
90 (fide Johnson, 1964).
1852 Twrbo laciniata ; Gould, U, 8. Expl. Exped, X, p.
174, pl. 12, fig 204;1956 ibid, Addenda and
Corr., p. 503, (fide Johnson, 1964},
[188%] Astralive ealear Linn. 1758). Var. laciniatum
Gould : Pilsbry, Man, C. X, p. 232, pl. 53, fgs.
3233
1961 Astralium calcar laciniatum (Link}[sic | ; 885, &
98, po14, pl 7, fig 15,
1964 Turbo lpciniatos  Johnsen, UL 5 o M, Bull. 239, 5

97.
s 29, WEE AR mm (No. 30620),
20, 5, 29.5+ (No. 3389).
17.5, 28,5 (No. + ).

#f M New Caledonia (No. 30620)% M IR (Ko
J489).

il Johnson. 1964 (2HRFIELATNH FZE 229
AC WA LB (PLL 3. figs. 4, 6,PL 6. Fig. 3)
A ) B T AH T H o
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Superspecles of Astraea rhodostoma
{Lamarck).
{Distellifer Iredale, 1937, Austr, Zool. VIII (IV), p. 249.
260, Type species Distelfifer wallisi Tredale)
oA FoXA0Mm W oYL,
Distellifer queenslandicus Iredale (XA ¢ |
IERA S TG ATy Astralivm (Distel-
lifer) yamamurae Habe & Kosuge Y7L T 7%
RARICHINTH T Y ERIZ e S vkl
A, W= mEET Astrasa hexagona (Philippi) (13
IR TEdaled, JZhEDRL
BIMEN D DTN Y DT X et LTk
Tui~<5,

Astrasa (Astrallum) (suparspacies
rhodostoma) rhodostoma (Lamarck)
FH2IA
Pl. 2, fig. 9, 6 PL. 7, Fig. 4.

[1792] Trochus petrosws Martyn, Univ. Conch, IV, lig
124 {non binom.).

1822 Trochus rhodostomry Lamarck, HN AsY VI p. 13

1845 Trochus petrosos Chenu ex Martyn, Bibl. conch, p.
28 (ex Martyn, [1792], fig. 124).

1861 Trachus rhodostoms : Reeve, leon., pl. VI, fig. 35,

1875 7 Trochwus rhodostomus Lam. : Kiener in Kiener &
Fischer, Sg 1Cv X1, Trochus PL 23, figs. 2, 2:
{for text see Fischer in Kiener & Fischer, 1875),

1875 Calear rhodostomum, Lamarck : Fischer in Kiener &
Fischer, ibid, p. 33-34.

[1889] Astralivm petrosum Martyn, 1784 {sic ] : Pils
bry, Man, C. X. p. 234 (-235), pl. 64. ligs. 65-
66,

1937 Diseellifer wallisi Austr, Zool, VI {IV), p. 250, pl
XVL hig. 9.

1961 Astralium (Distellifer) rhodostoma (Lamarck) ; 3
85, HEE, po4, pl 7, hig 14,

1967 Astralivm (Distellifer) rhodostoms (Lamarck) ; #
i AE. WMEEE. po200pL9. Gig 28

R 47, AR (37 ) mm, (No. 3387).
a7, A1(34) » &
38, ADTIS) # (No, 10739).
3.5, 40(32) » #

Mt HEER (No. 3387)  HERKNS (No. 10741)
[ 85 (No. 10738) ; 58l i (No.

10737) : o]  SERIBT4ELS (No. 107390 SEHIET

S (No. 10740),

Astraea (Astralium) (rhodostomal
[rhodostoma war. 7] hexagona (Philippi)
AHEIFIX

Pl 2, fig. 8:Pl. 4, Figs. 6, 13.
1850 Trochus hexagona Philippi in Marting et al, CCab,
(N, FHL{3), p. 130, pl. 22, fig 6,
[1889] Astralivm hexagona Phil. : Pilsbry, Man, C. X, p.
237, pl. 64, figs. 4446,
ea ] 24, #E 25(19) mm (No. 3392).
# 185, 22{18.5) 4
# 17.5, 20.5(16.5) -
ML TEER
TE WX TRAMPZERIN, MLl
b SN R o NP AR e
(TR HA5 WERILE . O (IR A I X
IZhEE s Tt b dds, #4032 Lh
PHRORREAEIIC AN, KE {5 THR
Ehd, RN AL A T
TELWA, 3 Ln LS Thi,

Superspecies of Astraea rotularia (Lamarack)
(Rugastella Tredale, 1937, Auwstr. Zool. VIIIV) po 249;

Type species Calear rotularis Lamarck),

S FE G i A,

Astraea [Astralium) (superspecies rotularia)
rotularia (Lamarck) E-F2V b2 X
Pl. 3, Fig. 2; PL 7, Fig. 3.
1822 Trochus rotnlarivs Lamarck. HN AsY VI, p. 12,
{IEEB] Astrafivm rotularinm Lamarck, 1822 : Pilsbry,
Man, C. X, p. 238, pl. 54, hg 55; pl. 64, Nhgs.
5051
1963 Astraea (Astralivem) rotularia Lamarck = B « 5
M, EROH, p 6, pl 4, g 4, middle
G 26, WHE  ADom (No. 30608).
28, 39+ (No. 30617).
M West Australia (Ne. 30608); Broome,
W. Australia (No. 30617),
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Subgenus Micrastrasa Cotton, 1939
wh-latr bbby ] |
Micrastraes Cotton, Proe. roy. Soc. Vietoria (o s.)50 (1), p.
169
Type species Trochus aurews lonas W 5746 5 dr X

Cotton (19569, 5 Austral. Moll. {(Areh.). p. 256
(-258) ) AENRLARIAS C, K, BHRH
T DRI I D, Bl SR LD
BNTHEDS,

Lithpona Gray, 1850, 75 745 ARz G,
Sacco, 1886, & AN g1 LEERAT LT LN
HbHhovh, COEBZLENERSEGIE, M
HAYTEA S A, okamotod Kuroda & Habe 4%

P lEiEALTHLRSEITHL, &
FELAHE P XASHTE <, ARG LWET
LT 5.

Okirawatraes Habe & Okutani, 1981 4 -y
G XA LT X EEL LS Mieras-
traea & IXIREACHERY, FICARLAAE T
HMT DA% G odliiddws, T L
L v e o

2650, iz Lithopema % Oobolma 12
(TR L E e HEARS LS
2, Micrastraea 2 6 S ORI EASEGLNE
eV A& BIE, A confragosa (Gould) %° A. heim.
burgi (Dunker) #H S9 Ldy Micrastraca T3¢
Bl M TwL I LdniA 2 hafiefatieT
Boiy, A3 XoylEid A haematraga
{Menke) w3 XH L DL L& 1T (e
1958, HAE UM Venus20 (1) p. 45), = hd 24,
AHE R LSS X ER Micrastraea |2
ANTEL,

Micrastraca OGR4 2 3
FZELOTEE LT Cotlen, 1959 42k =7

Astraea (Micrastraea) okamotoi (Kuroda
& Habe)
Pl. 2, Fig. 2; PL. 10. Fig. &.
1961 Astralivm okamoted Kuroda & Habe in Habe, #8E,
FEERE., p. 14, app. p. 6, pl. 7. fig. 13,

1971 Astralivm okamotor Kuroda & Habe : Kuroda et al.
Sagami Bay : pp. 92.93 (I 48 (EL pl 106, fig.

20,
s 20, HHE 19 mn (No. 3304)
19, 19.5= #
20,5, 20 = #

FEME &M 10fms. (No. 3394), HIECILE S
WM& (No. 107513

Astraea (Micrastraea) haimburgi
(Dunker) A4 75X
Pi. 4, Fig. |; PL. 10, Figs. 7, 8.

1882 Uvanilla Heimburgi Dkr. : Dunker, Index Moll, Mar.
Japow, p. 130, pl. V1, figs, 6-7.

[1889] Astrativm beimburgi Dunker, 1882 - Pilsbry, Man,
C. X, p. 2348, pl. 58, figs. 65-66.

1934 Astraea (Calcar) heimburgi (Dunker), “Fil, FEH, pp.
41, 130, pl. T4, lig. 5.

1958 Astralivm beimburgl (Dunker) #8, H#IM 20
{1} pp. 45, 5455, pl. 2, fig. 2.

1959 Calear heimburgd (Dunker) : 35 5L, 8 (8, p 22,
pl. I, fig, 8.

1967 Astralium beimburgi (Dunker);, #E85 - A7, M¥E
. p 20, pl. 9, figs. 25-26.

wevs 16, MEE 26, 5(25)mm (No. 3390)
17, 30023.5) = #
15, 13(24) - #

fl, AU Bfus, (No. 33900, 1%L ULEEET
M (No. 10750,

Subgeuns Uvanilla Gray, 1850
AEFHIZIAR

Pivanilla Gray, Fig. Moll. Anim. 1V, p 87
Type species Trochus anguis Wood

o O B Lithopoma Gray, 1850,
o7k Ay K L Astralivm Link, 1807, 24
Mo vy T v UM & ORRITRLIE §ZARLS AR O L
WelZERR el il AtE B,

Astraoa (Uvanilla) olivacea (Wood)
TR B =
Pl. 1, Flg. 5; P1. 7, Fig. 2.
1828 Trochus olivacers Wood, Sup. Ind. TesL, p. 15,
1846 Trochus brevispinoses Valenciennes in Du Petit
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Thouars, Voy. "Venus™ (Tab. Pls. 1846)
1845 [1849] Trochus (Caicar) erythrophthalmus Philippi,
ZiM 1844, P, 188-189.
1850 [1851] Trochus (Calear) Merchersi Menke, ZiM
1850, P. 171-172.
[1889] Astralium olivaceum Wood:Pilskry Man, C, X, p.
241, pl. 53, figs. 39-40;pl. 59, ligs. 24-25.
1974 Astraea (Uvanilla) olivacea (Wood, 1828) Abbott,
Amer, 35, (ed. 2), p. 60, pl. 2, fig. 488,
1982 Astraes olivaces (Wood, 1328): Abbott & Dance,
Comp., p. 51 top row left.
BEs 40,  BHE 37am (No. 30606)
50, 65+ (No. 30626)

#Hh. Brazil (No. 30606); Panama (No. 30626),

Astraea (Uvanilia) unguls (Wood)
aEFHISHZR
Pl. 1, Fig. 3; PL 7, Fig. 1.

1828 Trovhus unguis Wood, Sup. Ind. Test, p. 16.

1839 Turbo digitatns Deshayes, Rev. Zool. {Soc. Cuvier)
II, p. 361.

1849 Troches amictus Valenciennes in Du Petit-Thouars,
Voy. “Venus® [Tab. Pls. 1844) ; (non Goldiuss,
1844), (Fide Shenbonm, 1922).

18459 Troches chemnitzii Valenciennes, id,

18757 Trochus unguis Lam, : Kiner in Kiener & Fischer,

Sg ICv XI, Troches, pl. 13, fig. 1 ; (for text Fis-
cher in Kiener & Fischer, 1875)

1875 Calcan unguis, Wood : Fischer in Kiener & Fizcher,
id,, p. 53-54.

[1889] Astralivm unguis Wood - Pilsbry, Man. C. X, p.
2427 pL 53; figw. 34-36.

1971 Astraes (Uvanills) unguis (Wood, 1828) : Keen (&
McLEAN), 55 TWAm (rev. ed.), p. 356, TF 157

s 33,  B4E 38 mm (No. 30605)
27, MU+ (No. 31305)
22, 285+ »

M H, West Mexico (No. 30605) ; Bahia San
Carlos, Sonora, Mexico (No, 31305).

Astraea (Uvanilia) buschii (Philippi)
Fuiasax
Pl 1, Fig. 2;PI. 7, Fig. 6.

1844 Troches buschii Philippi, Abb, Beschr. 1 {4),

Trochus, p. 90 (12), pl. 111, figs. 3-4.

[18%5] Astralium buschii Phil.. 1844 : Pilsbry, Man. C.
X, po 241-242, pl. 53, figs. 37-38, pl 59, fig
27.
1982 Astraea buschii (Philippi, 1844): Abbott & Dance,
Comp., p. 50 top row right.
i, 30, #HE  3%m (No. 30607)
PEML Panama.

Subgenus Astrasa[R6ding], 1798 (s. str.)
=FIAAHYIHER
[Group of Astraea hellotropium (Martyn) ]
Astrasa (Astrasa) hellotroplum (Martyn)
ZFUAYI (AVF bO—TH 1)
Pl. 3, Fig. 3;Pl. 6, Flg. 4.
1784 Trochus helistropivm Martyn, Uniy, Conch, |, fig.
40, {fide Sherborn, 1902),
[1791] Trochus imperialis Gmelin, SN {ed. XII1), p. 3576,
1810 Imperator aureclatus Mootfort, Conch. Syst. 11, p.
193-200, TF.
[1889) Astralivm heliotropium ‘Martyn, 1784 ; Pilsbry,
Man. C. X, p. 228, PL 56, Fig. 8T;PL 59, Figs.
56,
1963 Astraes (Astraea) beliotropivm (Martyn) : BEB] - 5
i, EROH, p 15, PL 13, Fig L
1982 Astraca helitropivm (Martyn, 1784): Abbott &
Dance, Comp.. p. 49, second row right.
wEE 40, e B9mm (No. 30614),
40, &4 # (No. 30615).
Bl New Zealand.
it Martyn OMEIZRITIES 728, =
F ik DAL LR B Trochus heliot-
ropium Martyn #5885 Gz,

[Group of Astrasa phoebia[Rading] 1 .
{Calear Montfort, 1810, Coneh. Syst. 11, pp. 134, 135
(-136) ; Type species Calear sporio Moentfort
[=Astraea phoebia[Roding] 17981 }.
Syn. Siella Heermannsen, 1847; Macropelmus Gistel,
1848, pro Calcar Montfore, 1810,

Maontfort @ Calear It Calear sporio Montfort
A TH - T, Turbo calcar Linnacus %3/
=dk Lifzs (8RBT Turbo calcar Linnaeus
AHGLHI T L0 L 5 1oE 1 L0 EE T
% LA RAHE Calcar sporio T Turbe calcar ©
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{d %2 o fze Calcar sporio Montfort 1d Trochus
stella Lamarck % Trochus (Calcar) armatus Phi-
lippi DBETHIGIS A phoebia [Roding] @Rk
Baatid,

Macropelmus Gistel, 1848 (X Calear Montfort,
1810 @ ;% 4 T, Trochus imperialis Lam,
[Gmelin] %4 T & Calear D ir 2 = LIZEYHE
Er

W Stella Herrmannsen, 1847 800811
Trochus stefla Lamarck. T 2 #L & Astraes
phoebia[Rading] HITH L,

Astraea (Calcar) phoebia[Rading]
Fl=Uk b =3
Pl 3, Fig. 8 ; Pl 8, Fig. 5.

1798  Astraea phocbia [Reding], Mus, Bolten, (2), p. 79

1798  Astraes Titanis [Roding], ibid, p. 79,

1810 Calear sporio Montfort, Conch. Syst 11, p. 135-136,
TF.

1822 Trochus longizping Lamarck, HN AsV VIL p 10,

1822 Trochus stella Lamarck, ibid., p. 12-13

1822 Trochus spimrlosas Lamarck, ibid, p. 13-14 ; [non
Gmelin, [1791]].

1822 Trochus costulatus Lamarck, ibud, p, 14,

1844 Trochus latispina Philippi, Abb. Beschr, Conch. |
{4}, Trochus pl. II1, Tig. 2.

1848 Trochis aster Philippi in Martini et al, C-Cab. (N
FyIL (3}, p. 57-58, pl. 12, figs. 4-5.

1848 Trochus hefizcos Philipps, idid, p. 5657, plL. 12,
figs. 2-3.

1848 [1849] Troches (Calcar} armatus Philippi, Z20M 1848,
p. 102,

1848 [1849] Trochrs (Calear) orichaloeus Koch in Philippi,
thid., p. 110,

[1889] Astralium longisping Lamarck: Pilsbry, Man. C. X,
p. 221.222, pl. 51, figs. 1.9,

[1889] [Astralivm longispina Lamarck] Var, spinulosum,
Lam. : Pilsbry, ibid., p, 222, pl. 51, figs. 4.6

1974 Astralivm phoebia Roding, 1798 : Abbott, Amer.
S8, p. 58.59, TF 479, pl. 2, fig. 479,

1982 Asiralium phoebig Roding, 1798 : Abbott & Dance,
Comp., p. 50 second row middle

wiwEs 28, BHE 69 sm (No 30613)
% 26,5, # B2+ (No. 30609),

= 2, # M # (No 30610}
# 18, #  46.5+ (Mo. 30612L
BEHe. Florida (No. 30612); Cuba (Ne. 30610) ;
Bermuda (No. 30609) ; Puertorico (No, 3061 3).
. A0 2 =44 Abbott, 1974 2k o/
#H%,  Trochus stella Lamarck %A 7

Subgenus Pomaulax Gray, 1850
ESHHYIER
Pomaulax Gray, Fig. Moll. Anim. IV, p. 87
Type species Troches japonicus Dunker,
AR 2 LLRT Pachypoma Gray, 1850 ki
7245 Fischer, 1873 OHEUEEE RE L LTw L

Z E AN, bW D Pachypoma # Pomanlax
2% b, v w D Pomawlax (& Macrastraea
Melean, 1970 (Z%d 72,

S OO AR OB,

Astraea (Pomaulax) japonica (Dunker)
ey
Pl 3, Fig. 7 ; P. 9, Fig, 2.

1845 [1844] Trochus Japomicus Dunker in Philippi, Abb.
Beschr Conch, 1(8), p. 187 (21), Trochus PL IV,
Fig: 1

[1889] Astralivm japonicus Dunker, 1845 ¢ Pilsbry, Man.
C. X, p 243 244, pl. 58, figs. 6364,

1934 Astraca (Pachypoma) japonica (Dunker) - S8, B
R, pp. 42,131, pl. 74, fig. 11.

1961 Pomaulax faponicus (Dunker) : #6f, EEX, p
14, pl. 7, fig. 20.

1963 Astraca (Pomaulax) japoaicus (Dunker) : NEITR - 3
i, e, po 26, pl. 14, fig 1.

1967 Pomaulax japonices (Dunker) - P ER - Y, B
FER. p. 17, pb. 8, figs. 3-4.

1971 Pemauvlax faponicus (Dunker) : Kuroda & Hade in
Kuroda el al. Sagami B. pp. 76 {J). 50 (E), pl
14, fig. 1.

1982 Astraea japenica (Dunker, 1844) : Abbott &
Dance, Comp,, p. 51, top row meddle.

w55, BT 55(68)mn (No. 3393).
= OF = 106(85) » *
deith, A ERE, Sfms.
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Astraea (Pomaulax) gibbarosa (Dillwyn)
FhH—i-HA
Pi. 4, Fig. 5; PI. 8, Fig. 6.

[1784, non 1769] Trochus inaequalis Martyn, Univ. C. 1,
fig. 31, {non binom.).

1817 Trochus gibberosus Dillwyn, Descr. Cat [, p. 203-
204,

1845 Trochus inaegualis © Chenu, Bibl, Conch. (1) 1, p.
21, pl. 8, fig. 4, (ex Martyn, [1784]).

1846 Trochus ochracenus Philippi, ZFM 1846, p. 101.
1846 Trochus disdematus Valenciennes in Dy Pelil-
Thouars, Yoy. "Venus™ (Tab. Pls. 1846).

1852 Turbo rotilus Adams (C. B), Ann, Lyceum Nat,
Hist, New York, V, p. 420, 641,

1876 Trochus gibberosus Chemn. : Kiener, Sg ICv X1,
Trochus, pl, 14, figs. 1. ; (for text see Fischer
in K iener & Fischer, 1875),

1876 Calcan gibberosum, (Chemnitz: Fischer, id) p. 48-
49,

[1889]) Astralium insequale Martyn, 1784 : Pilsbry, Man,
C. X, p. 244.245, pl. 657, figs. 51-52 ; pl. 60,
figs. 68, 68a.

1971 Astraca (Pomauwlax) gibberosa (Dunker, L817) :
Keen (& Mclean), 55 TTWAm, p, 355, TF. 152,

1974 Astraea gibberosa (Dillwyn, 1817) : Abbott, Amer.
55, p. 59-60, TF. 485.

e a3, #E 47 wm (No. 30625).
# 325 + 4 (No 30624).
* 45, # 53 (No. 30627).

Aiib. California (Nos, 30624, 30627) ; Brit-
ish Colombia (No, 30625).

Subgenus Megastrasa McLean, 1970
FEIUVE—)ER
Megastraca McLean, Veliger 13 (1), p. 7172,
Type species Trochus undosus Wood.

Astraea (Megastraea) undosa (Wood)
Pi1. 5, Fig. 5.
1828 Trochus undosus Wood, Sup. Ind, Test. p. 16,
1875 Trochus undous Wood : Kiener in Kiener & Fis
cher, Sg 1Cv X1, Trochus, pl. 12, figs. 1, 1 : (for
text see Fischer in Kiener & Fischer, 18756)
1875 Calear undosum, Wood : Fischer in Kiener & Fis-
cher, id., p. 45-46,

|LB8Y] Astrolium wndosum Wood, 1828 : Pilsbry, Man.
C. X, p. 243, pl. 58, figs. 69-70.

1963 Airaea (Uvanilla) undosa (Wood) : HEM] - &, ,
ERmA, p 16, pl. 14, fig. 9.

1974 Astraes undesa (Woeod, 1828) : Abbotl, Amer, 55.,
p. G0, TF 486,

1982 Astraes undosa (Wood, 1828) : Abbott & Dance,
Comp., p. 50, bottom row right.

w83, BHE 0] mm (No. 30613).
& 68+ a, = faut] £
MEME A<

Subgenus Cookia Lesson, 1832
995 XK1 R
Cookia Lesson, 111, Zoal, (5}, pl. 15, [aon vid, |.
Type species C&uh’a novae relandiae Lesson (fide Sher-
born, 1932) [ = Trochus sulcatus Gmelin ].
KJ O EOHE () % Sherborn, 1932,
Epilog. Th Cookia novae zelandiae & L., Suter,
1913 iZ Cookia nobilis % ¥ 2 = M ARz BE
[6] CERE %5 1H Lisd-L— it n & bhid,

Astraea (Cookia) sulcata (Martyn)
FIIITIEHA
Pl. 1, fig. 4 ; PL 8, Fig. 1.

{1784, non 1769 ] Trochus sulcatus Martyn. Univ,
Conch. I, fig 35, [walidated L C. Z. N. Opin
479].

[1791] Trochus cooki Gmelin, SN (ed. XIT0), P. 3582,

[17891] Turbo suleatus Gmwlin, idid,, p. 3592,

1832 Cookin movae eelandize Lesson, 111, Zool. (5), pl
15, (fide Sherboun, 1928)

1845 Sulcalus. | Chenu, Bibl. Conch. (1) 11, p. 21, {ex
Martyn, fig. 35

184748 Turbo Cooki Chemn, ; Kiener & Kiener & Fis-
cher, 5g ICv X, Turbo pl. 14, figs. 1. i; (for text
see Fischer in Kiener & Fischer, 1873),

1873 Calear Cookianuz, Chemnitz © Fischer in Kiener &
Fischer, ibid., p. 2840,

[1889] Astralivm sulcatum Martyn, 1874 : Pilsbry, Man,
C. X, p. 242-243, pl. B4, lig. 55 ; pl. 59, fig. 26.

1982 Cookia sulcata (Gmelin, 1791) ; Abboit & Dance,
Comp., p. 48 bottom row right.



e 31, HHE 39 mm (No. 30613).
” 30 = 36 &
BEMh. e [MNew Zealand EEEEbNLE].
e FHllL -t HT, Shibizddic
K o

Genus Bolma Risso, 1826
FThIh 2GR

Holma Rizso, Hist. nal, Europ, mérid, IV, p. 117 (-1 18}
Type species Bolma rugosa Risso [= Turbo rugosus

Linnaeus],

Subgenus Bolma Risso (s. str.).
Syn. MHarisszaca Kuroda & Habe, 1958 | Type species

Trochus modestus Keeve,

Harisazaea 385 T IZHERE e P T LA
|\ LT Bolma LHIRTHEZHA, L%
B % o R 6N, ML ORI IE OHR
XY, FLA I EA S (

Bolma (Bolma) rugosa (Linnasus)
FhHZHhZH1
Pl. 5, Figs. 1-2 : PL. 8, Fig. 6 ; Pl B, Fig. 2.

1767 Turbo rugosus Linnacus, 5N {ed. X11), p. 1234,

1798 Cidaris rugosa - [Redingl, Mus. Bolten (2}, P. 84,

1826 Bolma rugosa : Risso, Hist mal. Eur. meérid. 1V, p
L17-118,

184748 Turbo rugosus : Kierer in Kieher & Fischer, Sg
ICv X. Turbo, pl. 15, figs. 1. 1, la-b ; (for text
see Fischer in Kiener & Fischer, 18730

1873 Trubs rugosus, Linné : Fischer in Kieper & Fis
cher, fhid., p. 41-43,

[1889] Astralium rugosum Linn, 1767 : Pilsbry, Man. C.
X, p. 229, pl. 40, fig. 20 ; pl. 56, fig. 85 ; pl. 60,

figs, 30-40,
WEE 54, ¥HE 58.5mm (Mo 20632)
+ 50.5, + 615 »
35, s Al (No. 30631},

b 305, + 39 (No. 30635).
M. Mediterranean Sea (No, 306313 : laly
{(Mo. 30635) ; Canarias Is. (No. 30635).

Bolma (Bolma) girgyllus (Reeve)
HEFUSYI
Pl. 4, Fig. 9.
1861 Trochus girgy!lus Beeve, loon., pl. X, lig 53.
[188%]) [Astraea modestum. Recve, 1842 ] Var. girgylos
Reeve, 1861 : Pilsbry, Man, C, X, p. 230, pl. 55,
fig. 65.
1934 Astracs (Bolma) modesta girgylus (Beeve) @ 8,
[E15%, pp. 41, 131, plL. 74, fig. 8.
1961 Galenastracs {Harisszaca) girgyllus (Reeve) o i 8
EFAR p 14, pl. 7. fig. 19,
1963 Astraea (Caleosstraea) girgylivs (Reewve) - B0 - 3
B RoH, oo 15, TF 21, PL 13, g 2.
1982 Astraea girgyllus (Reeve, 1861} : Abbott & Dance,
Comp,, p. 51, second row left
#E 4,  BEE 66 (44)m
FEHE. Philippines.

Bolma (Bolma) modesta (Reeve)
AUHHT
Pl 5, Figs. 1. 3 ; Pl. &, Figs. 6 ; Pl. 8, Fig. 2.

1842 [1843] Troches modestus Reeve, P, 2. 8. Ld. X[1842]
p. 185,

1861 Trochus modesius Reove, Teon, pl. X, fig. 56,

[1888] Astralinm modestum. Reeve, 1842 - Pilsbry, Man
C. X, p. 229(-230), pl. 55,

1934 Astraea (Bolma) modesta (Reevel : 28, @MW, pp.
41, 130, pl. 74, fig. 6.

1958 Galeoastraes (Harisazsea) modesta (Reeve) © 836,
H#E 1M Venus 20 (1), pp. 4G, 65, pl. 3, fig.
13

1959 Bolma? modesta (Reeve) : #F B, FR (g} p. 20,
pl. 10, fig. 5.

1967 Galeosatraea (Harisazaea) modesta (Reeve) | i 85,
A9, IERER, p 17-18, pl. 8, fig 6

1971 Galeoastraca (Harisazaea) modesta (Reeve) : Korods
& Habe in Koroda e al, Sagami Bay, pp. 74 (),
49 (E), pl. 14, fig. 2.

ks 50, WEE 70 om (No. 3395)
& pe # b5+, (No. 3395a)
# 345 # 51.5#. (No. 3396).
= 44, & 58+, (No. 3397).
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EH A5 50ims, (No. 3396) ; F 4% 70fms,
(No. 3397) : #{#F20fms, (No. 3395) : E4rik
(Nos. 10754, 10755).

. I RIS 2R R
ol d Tl Fa R Ui 1 O a0 ([P
PRGN T L Z LAt { L d, )
MLHA VD ON I F VP LRGEhD DY
EMiCh AR b E s T—ll- s Ty /7
FIRZR 2 SPEATHIZIMD (PL 9, Fig. 1),

Subgenus Oobolma Sacco, 1896
H2HAEK

obofma Sacco in Bellardi & Sacceo, Moll, Terz. terz.
Piemonte Liguria XXI, p, 14-15,

Type species Bolma (Oobolma) castrocirensis (For).

Syn. Galeoastraca Kuroda & Habe in Habe, 1958 ; Type
specics  Galeosstraea millegranoss Kuroda &
Habe.

Sacco, 1986 12 Bolma & Oobolma & %R,
Dobolma YA AR ML 8845 12 BN A58 507,
Bolma TN EESEERSER, KAES LS
FZRRUL RO B Y, ORI T S A
HEfHIIL { AN DT H L, Oobolma DEE
it E 8 L aflih, cheRdithn,

Galeoasiraea Kuroda & Habe, 1958 X Oobal-
ma EFEWHEZ Eidtrodr Ly,

Bolma (Oobolma) persica (Dall)
TR OhAHA,
Pl. 4, Fig. 2 ; P1. 10. Fig. 8.
1907 Astraea persica Dall, Smiths, mise. Call. 50 (2}, p.
167-168.
1925 Astraes persica Dall : Dall, Proe, 1. 5 Nal. Muos.
66 (17) (2554), p. 5, pl. 35, figs. 4, &,
1963 Astraea (Galeoastraca) persica Dall ; BEAD - 38 %,
o E, p 1616, 14, fig. 2.
[not 1934 Astracs (Bolma? persica Dall . 35, H].
s 18017), BE ZB(21)mm (No. 30613).
= 20019), + 33(26) «
M 1% 50ims, (No. 3401) ; Philippines

Boima {Qobolma) erectospinosa (Habe
& Okutani) INFVYhB-ZHA
Fl. 4, Fig. 4 ; Pl. 10, Fig. 10
1980 Cralecastraca crectospinosa  Habe & Okutani,
H# M Venus 39 (2), pp. 77-78, 80, pl. 1,

figs. 4-8.
HEaR 20, WHE 27(21) mm,
HEWL Philippines.

Bolma (Oobolma) millegranosa (Kuroda
& Habe) h -2 1

1934 Astraca (Bolma 7) persica Dall : ¥, il pp. 41,
131, pl. 74. fig. 7 : [non Dall].

1968 Galeoastraea millegranosa Kuroda et Habe : 3 86,
HEE IM Venus 20 (1), pp. 45-46, 55, pl. 3. fig.
1.

1959 Bolma? milleguanosa Kuroda et Habe, M5 [sic]: &
B, B (3, p. 20, pl. 10, fig. 3.

w38 HE{E 46,5 (42, S)em. (No.
30613).
- 35.5, - 40, § £ &

Bolma {Oobolma) guttata (Adams (A.) )
XQFHAHA
Pi. 4, Fig. 3, PL. 10, Fig. 11.
1863 Modelia guttata Adams (A), P.Z 5 Ld, 1863
(XXXII}, p. 507,
[1889] Modelia guttata A. Ad, 1863 : Pilsbry, Man. C. X,
p. 213, pl. 63. hig 39.
1971 Galevastraea (Falecastraca) gutiata (A, Adams):
Kuroda & Habe in Kuroda ef al, Sagami B, pp.
T3.T4 (), AR(E), pl. 14, figs. 3-4.
g 28.5, M 20.5(20)em (Mo, 3400)
i AR

Bolma (Oobolma) tamikoana (Shikama)
BVANST N ZHA
(HANFYHT; 2E0hR)

Pl. 5, Fig. 4, PI. 8, Fig. 3.

1973 Galeoastraca taylorians tamikosns Shikama, Sei
Rep, Yokohama Nat Univ. (see. 1) (200, p 3, pl

1. Giggs. 3-4,
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ek 40, FHE 39 mm (Mo 3402),
& 315 & 37 = &

L M

Bolma (Oobolma) tayloriana (Smith)
LA g ANT I AN A
Pl. 5, Fig. 6, P1. 8, Fig. 4.
1880 Turbo (Pomaulex?) taylovizna |-us | Smith (E. AL, P
Z. 5 Ld. 1880 (XXXIN, p. 403.404, pl. XLVIIL,
Fig. 9.
11889] Astralivm taylorianum E. A, Smith, 1880 : Fils.
bry, Man. C. X, p. 244, pl. 63, hig. 31.
1982 Bolma tayloriana (E. A. Smith, 1830) : Abbout &
Dance, Comp., p. 51, top row right.
#i 68, WEE  BZL Som.
« B4 5, #  G5.5+% (No. 30633)
B M. Hossel Bay, Cape, South Africa, 100
fms. (Mo, 30633) ; 5. Africa.

Subgenus Pseudastralium Schepman, 1508,
THINAAER
Peeudastraliom (from Astralivm (Psewdaztralivm) abys-
soFwm @, &p) Schepman, Siboga Exped, Moo
XLIX 'a, p. 27-28,
Type species Astrawim (Psewdastralium) abyssorum
Schepman.

Z O RO Bolma (Pscudastra-
livm) henicus (Watson) %5, WHOF &40
—IERIT E S, ZofadeET, B
LU/ ATHD S,

Bolma (Pseudasiralium) henica (Watson)
FPHIHNA
Pl. 3, Fig. 1 ; PI. 8, Fig. 5.

1879 Turbo (Calcar) beaicus Walson, ). Linn. Soc, Lon
don (Zool), XIV, p. T13

1886 Turbo (Calcar) hewieus Watson, Watson, Rop Chall,
Zool, XV (XL, p. 130-131, pl, VI, fig 11

[1885] Astralium henices Watson, 1870 [sie]l, : Pilsbry,
Man, C. X, p. 235, pl. 523, figs. 25-26 ; pl. 60,
fig. 59

1934 Astratium (Pseedastralivm) abyssorum (Schepman) @
M, FR, pp 42, 131, pl. T4, fig 10 ; [non
Schepman, 1908],

1969 Psevdasiralium henicus gloriosum Kuroda & Habe,
MS: MR, [ (3, p 1920, pl 10, fig. 2,
1963 Astroes (Psedastralivm) henoics glorioss (Kira) @ B
W - i, BRSO, p L6, pl. 14, fig 3
1967 Psedastralivm henicus (Watson) : &% - /h3¢, I8
BB, p. 20, pl. 9, fig. 29,
e 27, HEE 41031 5)mm (No. 3403).
e 27 & AT(E4) & #
Ao, 4E (Nos. 3403, 10757) - 18, 100 fms.
(No. 10756), [4], 120{ms. (No. 10756).

Genus Guildfordia Gray, 1850,
Guildfordia Gray, Fig. M, A_ IV, p. 87
Type species Guildfordia triumphans [= Trochus irium
phaits Philippi] .
SO SRS LA TR A TR L, S
R AR By,

Guiidfordia aculeata (Kosuge)

s VRV B )
Pl. 11, Figs. 1-2.

1979 Guiddfordia scoleatus [-a] Kosuge, Bull, lost. Mal
T2 p. 20, pl. 4, figs. 4-7.

1380 Cuildfordia korzi Petuch, Nemouria (23), p. & (fide
Lool. Rec, 1881)

1982 Guildfordia kurzi Petuch, 1980 - Abbott & Dance,
Comp., p. 45, top row right.

1982 Guildlordia aculeata Kosuge, 1979
Dance, id., p, 49, second row lefi.

- Abbott &

wE 15.5,  HHE 45(30) en
« M, #  39(26.5) =
M. Cebu.

Gufidfordia triumphans (Philippi)
S bk o
Pl. 11, Figs. 5-6.

1841 Trochus irumphans Philipp. & Jahresber, Yer
Nat. Cassel, p. 8 (fide Shere born, 1931)

1842 Trochus guildfordiae Beeve, C. Syst I, p. 166 pL
218, fig. 17, (fide Sherborn, 1926)

[1889] Astralivm frinmphans Phil, 1841 ¢ Pilshry, Man,
C. X, p. 228.229, pl, 58, figs. 67-G8 ; pl. 60, [ig.
i),



1934 Astraes(Goildfordia) Iriumphans (Philippi) © 78,
BIiM, pp. 42, 131, pl. 74, fig. 9.
1947 Guildfordia trivmphans (Philippi) : T8 - 3G, &
WIHE (), p. 1175, lig 3346,
1959 Guildfordia trivmphans (Philippi) : 3% B, HR& (2,
p. 20, pl, 10, fig 9.
1971 Guildfordra trivmphans (Philippi, 1841} : Kuroda &
Habe in Kuroda et al, Sagami B, pp 75-76 (),
4950 (E), pl. 14, fig. 5.
1867 Guildfordia trivmphans (Philippi) - 88 « o, 2
IR, p. 17, pL 8, figs. 2.
1982 CGuildfordia trivmphans (Fhilippi, 1841) : Abbott &
Dance, Comp., p. 49, top row middle.
o 21, e 6742 mm.
e 2% #  B7(41) =
Wi b4E, 50 fms. (No. 3404) ; [, 100 {ms.
{No. 3405) ; 4], 150 fms. (No. 3405).

Guildfordia yoka Jousseaume
I K
PL. 11, Figs. 3-4.
1899 Guildfordia yoka Joussesume, Naturaliste 18399, p
48 (fide Zool, Rec. 1899)
1959 Guildfordia yoha [ka] Uousseaume) - & B, &
(M), p. 21, pl. 10, fig. 10.
1963 Astraea (Guildfordis) yoka (Jousseaums) ; FEAQ - B2
i, WO, p 16 pl 13, g 3.
1967 Guildfordia yoka Uousscaume) : @8R - 31, 4R
EfE. p. 17, pl 8 g 1.
1982 Guildfordia yoka Jousseaume, 1888 : Abbott &
Dance. Comp,, p. 49, top rpw lefl.
WA 33, wHE 127 (56) mm. (No. 3406},
# 30 -* 121(56) = -
M. 4% 100 fms. B L 0F 120 fms. (No.
3406) ; 8 160 fms. (No. 3407).

Explanation of platas
Plate 1 Astraea (Lithopoma, Uvanmilla and
Cookfa).
Fig. 1. A. (L.) tuber (Linnaeus) 7 &40 %
H 50 == Florida (No. 30599),
2. A. (U) buschii (Philippi) T» a3 m X
#4 H 30 mm Panama (No. 30608).
3. A. (L) unguis (Wood) LEFHr 5  L
H 33mm West Mexico (No. 30605).
4. A. (C.) sulcata (Martyn) & » & 932 Z¥
4 H 31 ma Loc. 7 (No. 30630),
5 A (U} olivacea (Wood) 7 ~10 & —
%7 H 50 ma. West Panama (No.
A062LE).
6. A. (L) caelata (Gmelin) £ 3 XTI 1 H
62 mm Florida (No. 30600).

Plate 2 Astraea [Astralivm, Micrastraea and
Lithopoma)

Fig. 1. A, (A) haematraga (Menke) 5 9 X4 A

H 26 mm. #{* (No. 3388).

2. A. (M) okamotoi (Kuroda & Habe) & % £
P H 20 om #4F 10 fms. (No.
30608).

3. A. (L) tecla americana (Gmelin) 7 2 ) &
o XHN A4 U39 mn. Florida
(No. 30602).

4. A. (L) tecta olfersi (Philippi} 73 2L 5
oA H 62 mm Brazil (No. 306086),

5. A, (A) semicostata (Kiener) 4 FE€ > ¥
TG XA H 27 mm, India (No.
30618).

6. A (L) tecta americana (Gmelin) 7 24 Y #
wF XA H 45 mn. Florida
(No. 30602),

7. A (A stellaris (Gmelin) FAFE -7 F9X
H 37. 5 mm. West America (No,
30619).

8, A, (A) hexagona (Philippi) 227 & s 55 X
H 24 m= BEER (No. 3392).

8. A. (L) rhodostoma (Lamarck) =3 &
A H AT mm. HEEE (No, 3387)
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Plate 3 Bolma ({Pscudastralium) and Astraea
(Astralium, Autraea (5. %) and
Pomaulax).

Fig. 1. B. (P) henicus (Wstson) 73 &4 H 27
mm AfE 100 fms. (Ne. 3403),

2. A (A) rotularia (Lamarck) # 3 = k>
# H 26 mm. West Australia (No.
30608).

4. A s =) heliotropivm (Martyn) =<F 1) >
44 H 40 am New Zealand (No,
ane14).

4. A. (A) laciniata (Gould) & N A & 5
“H H 29 mm. New Caledonia (Mo
30620).

5. A. {A) pileotus (Reeve) #5 L2 5 5 X
H 23.5 mm. West Australia (No.
30623).

6. A. [A) laciniata (Gould) # o 93 X

H 20.5 me. HEER (No. 3389),

7. A. (M) japonica (Dunker) & 4% H
55 mm. #F (No. 3393).

8 A (s s) phocbisa [Roding] 70 ) ¥ 74F 3
H 23 mm Cuba {No. 30610,

9. A, (A) calcar (Linnacus) 22 by S b L
H 19 mm Philippines (No, 30621).

Plate 4 Astraea (Micrastraea, Pomawvlax, Astra-
lium, and Lithopoma) and Bolma
(Oobolma and Bolma).
Fig. 1. A (M) heimburgi (Dunker) 4 s 5 & 2
H 16 mm #2675 fms (No. 3390).
2. A.(0) persica (Dall) F 354 > 24 4
H 18 mm b 70 ims. (No. 34013
3. B (0) guttata (Adams) F > 2 FH -2 H
A H 29 5mm HIHE(No. 3400).
4. B. {0} erectospinosa (Habe & Okutani) />
T AN H 20 . (No.
).
5. A (P) gibberosa (Dillwyn) T A & —s4i- 9
A H 45 sm. California (No. 30627).
6. A. (A) hexagona (Philippi) 37 F &5 2L
D 25 mm. FiER (No. 3392).

7-B. A. (L.) tecta tecta (Lightfoot) Y3 4% 5
XN D22 5 mm #HF (No
30604).
9, B. (B) giragyllus (Reeve) 71 3 F 4T
H 44 mm. Philippines
10-11. A. (A} squamifera (Philippi) H 19 am Au-
stralia
12. A. (A.) calcar (Linnaeus) N vwa59 %
D 11 mm HCEE (No. 3391
13. A (A.) hexagona (Philippi) S ¥ 255X
H 11 em BEER (No. 3392).
14. A. (A) squamifera (Philippi) D 23 s Au-

stralia

Plate 5. Bolma (Bolma and Coboma) and Astraea
{Megastraea).

Fig. 1. B. (H) rugosa (Linnaeus) TH 7 H 2N
4 H 30. 5 em Italy {No. 30635).

2. Dive [@ E H 50. 5 mm. Canaries (No.
30632).

3. B. (B) modesta {Reeve) /1) ¥4x H 59
mm. #fF 20 fms (No. 3395).

4. B. (Q) tamikoana (Shikama) H &£ 2473 &
ZH 4 H (No. 3402).

5. A. (M.) undosa (Wood) + 3 7 % —s53
H 83 mm Loc, 7

6. B (0 tayloriana (Smith) 4 & @+ 24 0
¥ w2 H 4 H 54, 5 sm. Hossel
bay, South Africa, 100fms. (Mo
30633).

Plate 6. Asraea (Lithopoma, Astralium and
Astraea (s. 3.)) and Bolma (Bolma),
Fig. 1. A (L) caelata (Gmelin) 34 35 ZH A
D 62 mm Florida (No. 30600},
2. A (A} calcar [Linnaeus) ¥ w3y
A D 34.5 mm. Philippines (No.
30621).
3. A, {A) laciniata (Goujd) & A1 2 =
7 D 29 mm New Caledonia (No.
30620).

4. A. (5. 8) heliotropium (Martyn) =)
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AT D B9 mm. New Zealand
< (No. 30614).
5. A. (5. 5) phoebia [Roding] 7004 743
D 54 mm Cuba (No. 306107,
6. B (B) rugosa (Linnaeus) 7% 7 & 2 28
4 D 39 mm Italy (No. 30635).

Plate 7. Astraea (UUvanilla and Astralivm).
Fig. 1. A. (L) wnguis (Wood) 2+ H 7372 D
38 mm Wesl Mexico (No. 30605),
2. A, (L) olivacea (Wood) T h~iw & —ai
[} 65imm. West Panama (Mo, 30626),
3. A (A) rotularia (Lamarck) {2 3 » k2
Z D A0 pm. West Australia (No.
30608).
4. A (A) rhodostoma (Lamarck) =3 2 5%
Z D A3 me. HER (No. 3387).
5. A. (A) pileolus (Reeve) #51 — & 5w
Z.D A8 mm. West Australia (No.
A0623).
6. A. (L) buschii (Philippi) T » 2w 99X
39 mm Panama (No. 30608).

Plate B. Astraea (Cookia, Lithopoma and
Pomaulax) and Bolma (HBolma and
Oabalma).
Fig. 1. A, [C) sulcata (Martyn) & o &5 S8
4 D 39 mm Loc. ? (No. 30630),
2. B. (B.) rugosa (Linnaeus) 7 H 7% 2 29
4 D 39 mm Canaries (No. 30635).
3. B (0) tamikoana {Shikama) ¥4 40 2
AHA D 37w K (No. 3402).
4, B. (0. tayloriana {(Smith) - & 24k A0
FHhrAHA DG5S 5 mm Hassel
Bay, South Africa, 100 fms. (No.
J0633).
6. A. (L) tuber (Linnaeus) 7% #4% X D 51
ma Florida (No. 30599),
6. A. (P.) gibberosa (Dillwyn) 7 ¥ —st2 380
A4 D 53 ma California (No. 30627).

FPlate 9, Bolma (Boima and Psendastralium) and

Astraea (Pomaulax and Astra-
lium).
Fig. 1. B (B.) modesta (Reeve) 244 D 70

mm. 45 70 fms (No. 3395).

2. A. (P) japonica {Dunker) B F44FT D 95
mm, A4 (No. 3393).

3. A. (A.) stellaris (Gmelin) FHA R 250X
D 435 mm. West Australia {No,
J0619),

4. A. [A) haematraga (Menke) = 9= X A
D 35. 5 me AP fms (No. 3388)

5. B. (P.) henicus {(Watson) 7 I #4 D 41
w1 100 fms, (No. 3403).

6. B. (B) modesta (Reeve) /~ U HH D T0
mm, #4200 fms (No. 3395).

Plate 10, Astraea (Astralium, Lithopoma and
Mierastraea) and Bolma (Qobolma).
Fig. 1. A. {A.) laciniata (Gould) # WA 737X D
29.5 ma. TEER (No. 3389),
2. A (A) sirius (Gould) A D759 X D
32.5 mn Queensland (No. 3061 6).
3. A. [A.) semicostata (Kiener) A 822 2
FAN A D245 oo India (No.
30618).
4. A, (L) tecta americana (Gmeliny 7 2 ') 4
DF AN A D 38 m. Florida
(No. 30602}
5. A. (L.} tecta olfersi (Philippi) 7F ZiLr >
v A D 375 mm. Brazil (Mo
I060E).
6. A. (M) ckamotor (Kurcda & Habe) & %€
FA D19 om #2F 1O fms, (No,
3394),
7. A (M) heimburgi (Dunker) 7 4v F 7 3%
D 26. 5 me #F (No. 3390),
8. B (O) persica (Dall) L &#h 204
D 28 mm HE 70 {fms (No. 3401).
9. 4. (M) heimburgi (Dunker) 4o 5 o X
D 30 o #247 (No. 3390).
10. B. (Q.) erectospinesa (Habe & Okutani) #»
F+¥HAHA D 27 mm Philip-
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pines
11. B, {£)) guttata (Adams) F =2 Fh -2 4
4 D29 5 nm. HHE (No. 3400).

Plate 11. Guildfordia.
Fig. 1-2. (. acvleata Kosuge b #Y 1) 6% D
45 mm Cebu
3-4. . yoka Jousscaume A3 F A Y D
127 wm 1 £ 100 fms. (No.
3406,
5-6. G, trivmphans (Philippi) ') >384 D
G7 mm. 1% 100 ims. (No. 3405),
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SUMMARY

‘Though today's childlen are surrounded by abundant world wide information on Natural Science through mass-media, we
are afraid that they have not so many opportunities to take part in observing and keeping animals. In order to make up for
this, since 1987 Toba Aquarium has produced educational videotaped Programs for the use of aguarium seminors or clas-
srooms in school. And we believe that it would expand student’s imagination and interest in the life of aquatic animals .

*“The Crayfish™ was complete as a sample version of our achievement. This program focuses on mainly how to observe
and keep American Crayfish (Procambarus Clarke), a2 very common animal to kids, and interpretes dramatically about its
ecdysis, spawning and hatching out etc. It is 18 minutes long and for the classroom use of grades 3 to 6. The videotape
rented for free or was sold at cost of tape to regional elementary schools. So far we have been given the great ||;|pudﬂ,|m
, and high reputation with this video program by the teachers and students who once watched it
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